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LOI MG PAU

Su tién b6 cia khoa hoc k¥ thudr cing vdi sy phdt trién manh mé cia cdc nganh sdn
xudt cong nghiép dd lam cho thé gidi bién doi ré rét: cde nha mdy, cdc khu cong nghiép,
nong nghiép, trai chin nudi tdp trung dugc hinh thanh, cdc dang giao théng khdc nhau
rdm ré phdt trién... Tat cd moi su phdt 1rién nay déu hudng dén viéc tao ra cde sdn phdm
phuc v nhu cdu cia con nguoi, 1ao diéu kién sdng 16t hon, nhung dong thoi cing thadi ra
cdc logi chdt thdi da dang khdc nhau, lam cho tink trang mol truong tré nén xdu di. Cdc
chdt thii ddc hai ¢6 tde déng xdu ddi vdi con nguol, dong vdt, ddt dai, cdy c6i va cdc
cong trinh nhdn tgo. Néu tinh trang moéi truong tiép tuc suy thodi thi cé thé sé ddn
dén hdu qud nghiém trong cho loai ngudi. Vi vdy vidc bdo vé mii truong khoi cdc
Chét & nhidm da 1ré thank mot trong cde van dé toan cdu quan trong nhit.

Trong nhitng nam gdn day vdan dé bdo vé méi truong di duoc Pdng va Nha nudc ta
quan tam ddc bigt. Chi thi 36 - CT/TW, ngay 25/6/1998 ciia B Chinh tri trung uong Ddng
cong sdn Viét Nam vé "tdng cuong cong tdc bdo ve moi trugng trong thoi ky cong nghiép
héa, hien dai hoa ddt mude” da chi ro "Bdo vé moi truong la vin aé séng con ciia dat
nitoe, cia nhdan logi, I nhiém vy ¢6 tinh xd hdi sdu sde, gdn lién vdi cudc ddu tranh xda
déi gigm nghéo & moi mude, voi cude ddu tranh vi hoa binh va tién b trén pham vi toan
the gidi". Nghi quvét 41/NQ-TW ciing da dugc B Chinh tri dua ra nhdm vao nhitng muc
tiéu trén. Chuong trinh thyc thi nghi quyét 41/NQ-TW da co ban chi ra dupc nhing nhi¢m
vu chung, nhiém v cu thé d6i voi titng khu vuc, cde bién phdp ngdn han va dai han, vdi
titng widi phdp riéng biét nhdm phong ngita, han ch& cde tde dong xdu dén moi truong,
khic phuc khu vyc da bi 6 nhidm, suy thodi, ddp iing dugc cdc yéu cdu moi trudmg trong
viée hoi nhdp kinh 16 khu vide va thé gidi. Pé dat duge dieu db, mot trong nhitng gidi phap
quan trong 1 ddy manh nghién citu khoa hoc va cong nghé, dao tao cdn b chuyén gia vé
{inh vite bdo vé mai truong.

Tuy nhién, Khoa hoc moi truimg la mot nganh khoa hoc mdi & nudce ta, nd lién quan
vdi nhitu nganh khoa hoc thudc linh viee khoa hoc, kinh 1€, va xd hdi khdc nhau. Dya trén
cde tai lidu tham khdo va kinh nghiém trong linh vic xit [y chdt thdi cong nghiép ¢
trong va ngodi nudc, cudn "Gido trinh ky thudt xit Iy chdt thdi cong nghiép' do
truong Pai hoc Bdch khoa thanh phd H6 Chi Minh bién soan chi véu tdp trung vao
cdc vin dé 6 nhiém moi truong va cong nghé xu Iy cde loai chdt thdi phdt sinh do c¢dc
hoat dong cong nghiép, néi dung cudn sdch duge chia lam ba phdn:



Phdn mét trink bay cdc chit 6 nhiém trong khi thdi cong nghiép va cde phiong phdp
bdo vé khi quyén. Trong dé dec bi¢t quan tdm dén cdc qud trinh va thiét bi xit Iy bui, cde
oxit lww huynh, carbon, nito, cde halogen va hydrocacbon.

Phan hai giGi thiéu cdc phitong phdp sit dung hop Iy tai nguyén nudc, xdc dinh cde
chdt & nhiém nudc va cdc phuong Phdp xit Iy nudc thdi cong nghiép cing nhu mot s6 cong
trinh xi Iy nuoc thdi da duge dp dung trong thuc 16

Phéan ba trinh bay cdc phuong phdp xit Iy chdt thdi rdn cdng nghiép, cdc quy trinh
cong nghé xit Iy theo hudng 1én dung mot s& chét théi rén dién hinkh,

Do trinh d va théi gian ¢6 han nén qud trinh bién soan va xudt bin khéng thé tranh
dugc cde sai sot. Vi vdy, rdt mong nhdn ditgc su dong gép cita cdc chuyén gia méi truomg,
cdc dong nghiép ciing nhu 1t cd cdc déc gid de tdc gid 1iép tuc hoan thién trong qud trinh
gidng day va bé sung hoan chinh trong lan xudt bén sau.

T4c gia



Chuong 1
CAC KHAINIEM VEE MOI TRUGNG

1.1. MOI TRUGNG

Méi truding 13 tip hop tat cd cdc thanh phin vit chit bao quanh ta, dugc hinh thanh
do cdc qué trinh ty nhién hodc dude tao ra bdi con ngudi, ¢d kha ning tic dong dén su
ton tai va phat trién cha sinh vt

Moi trudng ty nhién bao gdm thach quyén, thuy quyén va khi quyén.

Mai truding nhin tao nhw ddng rudng, vudn tuge, cdng vien, thinh phd, cdc ¢ong trinh
viin héa, cdc nh may sdn xuét cdng nghiép...

Sinh vat gbm dong vit va thuc vat da xudt hién trong qud trinh ti&n héa cha Trdi dat,
khong nging phdt ri€n va dnh hu’dng rd rét dén trang thai t¢ nhién cda qué dat trong gidi
han sinh quyen Sinh quyén dugc hiéu la phan dia cAu md trong d6 ton tai sy séng, bao

gbm mot phdn khong khi (khodng dén tang 0z6n), mot phiin thach quyén (sdu khodng
2-3km tiY v6 qua dat) va toan bd thuy quyén.

Su phat trién cda tat cd cdc hinh thite song trén trai dat diZn ra trong diéu kién tidng
tdc 15n nhan cda nhidu y&u 5ty nhién. Sinh thai hoc 1a mdn hoc nghi€n cifu sif tfong tic
1An nhau ndy vh di xdc dinh duge ring khi, nudc va dat dn tai trong mai lién k&t chat
ché vdi nhau. Néi cach khic, trén trdi dit tdn tai chudi sinh thdi khép kin, da dugce hinh
thanh hing tram triéu nim trude. Pi ¢ giai doan ma & mdt mat xich nao d6 clia chudi
sinh thai dién ra sy thay déi va do dé, phd v3 mot phén can bang sinh thdi ty nhién, kéo
theo su thay ddi trong c_ac mdt xich khdc. Tuy nhién, qua mot thdi gian, cin bing dugc
lap lai. Cdc nha khdo ¢d da chi ra ring sy mit cin bing dién ra tuong déi nhanh, con tdi
thi€t né yéu cdu thdi gian rit dai. Piéu do cho thay tinh phuc tap vO cling clia cdc quan
hé sinh thai trong t nhién, ma cho d&n nay con nguti ¢on chua hiéu hét dugc.

Hién nay, su phit trién clia cdc nganh cdng nghiép da tao ra cic san phdm phuc vu
con ngudi, ddng thai cling thdi ra mot ludng chit thdi vo ching 16n 1am phd v3 cin bing
sinh thdi ma cdc qud trinh tuf nhién khong thé kip xif Iy nhu trude day (vi€c tdi sinh chit
thai nhd vi khudn, nude, khi va tic dung cia dnh sdng mat trdi).

M&i quan hé wong quan giita xa hoi va moi trudng dude md ta trén hinh 1.1.
1.2. O NHIEM MOI TRUGNG

Su ® nhiém 12 qud trinh chuyén tai chét thdi hodc ning lugng vao moi truting dén mirc ¢6
kha niing gy tdc hai d€n sic khde con ngudi, vatli¢u va sy phit trién cla sinh vat.

Céac tic nhan giy 0 nhiém bao gdm chat thdi § dang ran, 16ng hodc khi va céc dang
ning ]u‘dng nhu nhiét d6, ti€ng 6n. Trong mdi trudng tf nhién ludn ¢ nhu’ng yéu td ndy.
Nhung néu ndng do céc chét trén dat d€n muc ¢d kha ndng tdc dOng xdu dén con ngudi,
sinh v4t va vat liu thi mdi truding trd thanh 6 nhiém.
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Hinh 1.1. So do quan h¢ tuong quan xa hdi va moi trucng

D€ giir gin moi trudng trong lanh, cdc 8 chic qudc t€ va nhiéu qudc gia da xay dung
cdc tiéu chudn chat lugng moi trudng. Tiéu chudn chit lugng moi trudng 1a nong do gidi
han hodc i da clia cdc chat & nhidm cho phép trong moi trudng xung quanh hoic dugc
phép thdi ra moi trudng.

Nong do t5i da cho phép clia mot chat thai dugc xdy dung dua trén cdc cudc thiy
nghiém chat d6 trén cd thé ciia mot s6 dong vt nhu chut, meo... va mot s6 ngudi tinh
nguyén. Cdc cudc thif nghiém dugce ti€n hanh trong mot thoi gian dai véi sy gidm sat chat
ch& cda cdc chuyén gia y hoc, sinh thdi hoc.

1.3. CAC CHAT VA NGUON O NHIEM CO BAN - TAC HAI CUA CHUNG
1.3.1. Khong khi

Cdc chat 6 nhiém khong khi chi y€u 1a oxit cacbon, oxit lwu huynh, oxit nitg,
hydrocacbon va bui cong nghiép. Cac ngudn 6 nhidm chinh 1a giao thdng, chi€m gin
70% tong ti lugng 6 nhidm, mot s& nganh cong nghi€p va cdc nha mdy nhiét dién.
Theo thong ké cta T3 chitc Y & thé gidi, mdi nim khi quyén phi ti€p nhan 250 triéu
tan bui, 200 triéu tan oxit cacbon, trong d6 ¢6 20 ti tin dioxit cacbon, 150 triéu tan dioxit
lvu huynh, 50 triéu tdn cdc oxit nitd va hon 50 triéu tdn hydrocacbon cic loai tir cdc
ngudn & nhiém.

Hién nay, trén th€ giGi hon 200 triéu xe hoat dong. Trong d6, khi thdi clia chiing chita
khodng 200 loai héa chat, gom c6 hydrocacbon, tetraetyl chi va cdc chat doc hai khic.
Khi sif dung tetraetyl chi lam chat phu gia kich ng cho xing thi trong thanh phan khi thai
cla xe s& chita cdc oxit, clorua, nitrat, sunphat chi. Céc hat rdn tir cdc hgp chit nay tao
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thanh aerosol (sol khi) Ing t true ti€p ngay canh dudng. Thsi gian ton tai cia cdc hat chi
min trong khi quyén 1a tir 1 dén 4 tudn. Do d6, 8 da s6 cac thanh pho cla cdc nude vi
dan s& khodng 50 trién ngudi, ndng do chat doc trong khi quyén thudng 1dn hon gidi han
cho phép 10 lan.

Lich si nhan loai di x4y ra khd nhiu hiém hoa do khi thdi cong nghiép giy nén.
Hién tugng "nghich ao nhiét" kim ham khdng cho khi thdi phét tan 1&n cao, gay ra hién
tugng dau doc thanh ph& thude thung liing Manse nam 1930, thung lang Monongahela
ndm 1948, Mua axit x3y ra & Na Uy va Thuy Bién vao nhitng ndm 60 - 80 din dén sy
cham ting trudng clia cdc cdnh rimg, hu hai cic cdng trinh x4y dung, gdy chét céc loai
thdy sinh vit. Cdc khi nhu CO,, CFC, CHy, N2O, tdc dong nhu tim chin, giff lai nhigt clia
mat tri truyén qua bau khi quyén va phat xa trd lai gy nén hién tigng hiéu &ng nha
kinh. Viéc tich tu c4c chat & nhiém trong khi quyén, nhat 1a freon, dd 1am phd v3 ting
Hz6n (c6 nhiém vy bdo vé mit dat khoi cic tia phong xa cla mat trdi).

M®&i ndm trén thé gidi dot khodng 5 4 tin than, 2,3 f tan dau, sinh ra 2.10” J nhiét
lugng, phat tdn vao mdi trudng lam thay dd8i ch& do nhiét cia khi quyén. Hién nay, cOng
suit clia tat ca cdc ngudn nang lugng trén trdi dat 1 10 W, con cong sudt mat trfi xam
nhip mat dit la 107 W. Theo tinh todn, néu cong suat cdc ngudn ning lugng trén tréi dat
ting 10 1in s& 1am 4nh hudng trim trong dén nhiét dd cta dia cau.

Chitt 6 nhiém moi trudng nguy hiém nhit vin 1 chat phéng xa, do viée s dung nang
Itgng hat nhin trong cdc nha may di¢n nguyén 1, trong y hoc, nghién cfu khoa hoc va
qudc phong.

Ngoai ra, ¢on ¢6 6 nhiém ¢ dang néng lugng 1a 6 nhi&m ti€ng 6n. Gidi han chiu dung
clia con ngudi 1a 85 + 90 dB. Nhiing k&t qua nghién cdu § Bic da cho thay thiét hai do
tiéng &n giao théng chi€ém 2% GDP.

1.3.2. Nuéc

Nude thii cha cdc nhd mdy cdng nghiép va néng nghiép thai vao ngudn ti€p nhdn -
nhu séng, hd, bién. Cdc chit gy 6 nhidm nude rat da dang, bao gdm: cic hgp chat hifu
cd d& phan hily, hoa chat dde, chdt ran 1d Iiing, cdc chat dinh dudng (nitg, photpho), cdc vi
khuin gay bénh, nhiét do.. Hién nay ¢6 khodng hon 500.000 chat bin khdc nhau ton tai
trong mdi trudng nude. Cdc kim loai ndng: chi, thuy ngan, kém, ddng, cadmi trong mrdc
s& dudge cdc loai dong vit, nhat la cde loai ¢d hap thu manh, gdy ngd doc cho ching va
ngudi in phai ching.

Khodng 1/5 dién tich b8 mit bién trén thé gidi bi & nhiém diu va c4c sdn phidm ddu
khi. Do hdng héc thu, qua trinh stic rifa cdc thing chda, ro diu khi khai thdc, mbi naim
khodng 12 + 15 triéu tdn ddu thai vao bi€n. Mdi tan ddu bao phd mot mang mong trén 12
km? bé mit nwde va 1am & nhidm d&n hang triéu tin nude. Mang ddu nay ngin cén sy
trao a3 khi va 4m giita khf quyén va thiry quyén. Nhu clu sit dung mi6e 16n ciing da jam
cho muc nude bién gidm va 4 man téng 1&n.



1.3.3. bat

Sy 6 nhiém méi truding dat chi y€u la do thudc trir siu diét ¢0, khai thdc khodng sén,
phd ritng, chat thii rin chdn 14p khong hap vé sinh, nhiZm min, nhiém phen.

Hod chat bdo vé thye vat 1a nguyén nhin chinh gy ra 6 nhiém moi truding dat va
mat cin bling sinh théi. Viéc lam dung thuBc bdo vé thue vat di din di ndng 8 cdc chat
hod hoc trong dat vugt qua mic dd cho phép, ¢6 nguy cd tich luy trong thic 4n. Sau mbi
chudi thite 4n, ndng do chat doc tdng lén ti hang chuc d€n hang trim lan.

Viéc sit dung phin bén v cd di 1am thay ddi tinh chat hod Iy cita ddt, 1am suy gidm
hoat ddng séng cda cdc vi sinh vat, qud trinh sinh hod d4t bi phd v8. Do sit dung khong
hop 1y nén dién tich dit bi sa mac hod ngay cang nhiéu, tr 5 + 7 trigu ha/ndm, Sy khai
thdc khodng sdn din dén sy 6 nhidm kim loal ning trong dit. Vi ndng do cao, cdc kim
loai ndy ¢6 thé ngan cén qué trinh hép thu c4c chit dinh duBing trong cy tréng.

Tom 1ai, viéc thdi cdc chat ban cong nghiép vao sinh quyén lam gidm chét lugng moi
trudng nhyt: dat bi oxi héa, rimg bi huy diét, nudc, khi quyén cla nhiéu thanh phé ¢6 nong
dd cdc chdt vo ¢o va hitu ¢d 16n hdn ndng dd gidi han cho phép, nhidu loai ddng vat va
thite vt dd bi huy diét, xa hoi xuit hién nhidu bénh mdi.

Do d6, con ngusi vi si ton tai va phdt trién cia minh phdi ¢6 trach nhiém gop phin
vao viéc bao vé moi trudng trong lanh.,

1.4. QUAN LY CHAT LUGNG MOI TRUGNG

P& ngin ngira va giai quy€t cdc hdu qua cda 6 nhiém moi ruong do cédc hoat dong
phdt i€n gy ra, cdn phai thye hién cdc bi€n phip qudn Iy chat lugng moi trudsng dat,
nude, khdng khi. Trén ¢d s clia hién trang moi trudng thanh phin, cing nhv céc du bdo
xu htdng vin dong clia mai tredng theo xu hudng phit trién cda kinh t&, xa hot, Quén ly
chit lugng mdi truding ddm nhan vai wd d& xust c¢dc giai phdp mang tinh phap ly bt
budc, khuyé&n khich kinh t& hodc gido duc § thic nhim muyc tiéu gudn 1y, ki€m sodt cdc
ngudn 6 nhiém, phong tranh, han ché cdc sy ¢B, cdc rii ro x4y ra cho moi truding ciing
nhu cho sifc khée céng ddng.

Trong xu hudng hoi nhap va phat tién bén vitng, Quin Iy chat Iugng moi truding can
ddi tat ¢d cdc chinh sich, chién luge, sdch luge cling nhv viée dp dung cdc cong cu quédn
ly sao cho dim bdo yéu ciu phét trién bén viing t nhién, mdi trudng va xa hoi. Viée Iua
chon cde cdng cu quan Iy chit lwgng méi trudng dua vao cdc nguyén tdc sau:

» Cic cOng ¢y nay phdi ¢6 co ché khuyé&n khich cdc doanh nghi€p st dung tiét kiém
tai nguyén va bdo vé moi truding.

* Cdc cOng cy phdi dé hiéu, 16 rang, dé 16ng ghép vao khung phdp ly va cd ch& hién
hanh, nhdm trdnh sy mau thuin trong vi€c quan ly méi trding,

» Cdc cbng cu khong nén tac ddng qud manh mé ddi vdi doanh nghi¢p, vi du nhu 4p
dat mifc thué qud cao 1én nguwi dan, tiéu chuin qud khit khe.
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« Chi phi ti€n hanh 4p dung cdc ¢dng cu (chi phi hanh chinh va chi phi qudn iy) 1a
chap nhin dugc.

« Phai mang tinh khich 1& lién tyc nhiim cyc tiu chi phi, dat duge hiéu qué vé mit
kinh t&.

1.4.1. Cac cong cu phap ly

Céc cong cu phip 1§ bao gdm: uat, chinh sdch, chi€én luge, quy dinh, ti¢u chudn mdi
truding, cdc hé thdng quan 1y chit lwgng moi trudng, 1SO, cdc thod thudn dya trén sy tinh
nguyén, va cic quy pham ddnh gid tdc dong moi trudng.

1.4.1.1. Lugt

Hién nay trén th& gidi, da s& cdc qudc gia di cd Judt mdi trudng, bit budc cdc nha
mdy, xi nghiép ciing nhu moi thanh vién trong xa héi phdi tudn theo cdc quy dinh v€ chat
thai nhiim bao vé mdi trudng trong sach.

D3 véi Viét Nam, ngodi Luit bdo vé moi trudng dd dudce Qudc hoi khoa 1X thong
qua ngay 27/12/1993 cdn ¢é cic Ludt tai nguyén da, Luit thi nguyén nudc,... Ludt bao vé
moi truding cua nude ta cu thé hoa didun 29 cda Hién phap nim 1992 trong viée quan Ly
nha nude vé méi trudng; giao trich nhi¢m cho chinh quyén cdc cdp, cdc ¢d quan va moi
cong dan trong viéc bdo vé méi trudng, tudn thi cac nguyén tdc bdo vé moi tnrdng la co
sG phap ly dé di€u chinh cdc hoat ddng, cdc hanh vi cia mdi cd nhan, mdi & chirc va
toan xd hoi. Tinh dén nay, qua hon 10 ndm hoat dong, Ludt BVMT clia nudc ta ciing thé
hién nhidu bit cip vi han ch&, khdng bt kip vdi t6¢ dd phat trién cla kinh t€ - xa hoi. Vi
viy, ngay 29/11/2005 vura qua, Quéc hdi di thong qua Ludt BVMT sita déi. Cu thé ndi
dung niy dudgc trinh bay trong Gido trinh QLCLMT.

1.4.1.2. Chinh sdch, chién higc

Chinh sich méi trudng dude xay dung trong gial doan dai, phi hgp véi chinh sach
kinh t&, xd hoi. Chinh sdch méi trudng phai gidi quy&t nhitng vin dé chung nhdt vé quan
di€m quan Iy moi trudng, vé muyc tiéu dé ra trong giai doan tif 10-15 ndm va dinh hutng
I3n thite hién muc tiéu.

Chién tuge moi trudng cu thé hod chinh sdch moi rudng & mdt mife nhat dinh, xem

xét cu thé hon mdi quan hé giita muc tiéu do chinh sdch xay dung va cac ngudn luc thuc
hién chang.

1.4.1.3. Quy dinh, tiéu chudn méi triong
Tiéu chufn méi trudng 13 nhitng nguyén tic hoiic thong sO duge thiét Lap bdi cdc nha
chuyén mon, duge sit dng hd cha cd quan chifc ning, nham kiém sodt & ahi€m.

Tiéu chuin chit hWgng moi trudng Viét Nam dd duge Bo Khoa hoe Cong nghé¢ va
Moi truting ban hanh nim 1995, sau d6 lién tuc duge bG sung va stfa ddi dé€ nghy cang
hoan thién hon.
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N&t dung cdc tiéu chuin chat hrgng moi tredng Viét Nam chinh duge trinh bay trong
phan phu luc A.

1.4.1.4. EMS, ISO

EMS (Environment Manager System) 13 Hé thdng Quan ly mdi trudng dudc bit ddu
tir khi xuat hi¢n cdc hiu qud vé moi trudng do céc hoat dong phdt ri€n gy ra (nhing
niam 1960). Sau miy mudi nim phat trién d3 cho ra ddi cic ticu chuin, cdc chinh sach,
cdc quy dinh vé mdi trudng vé diu tu, sin xuil. nhim muyc tiéu ¢di thién va nang cao
chdt lugng moi trudng & hién tai ciing nhy trong tudng lai.

Bo tiéu chudn ISO 14000 13 mét hé thdng tiéw chuin cao c4p nhit hién nay clia Hé
thdng quin 1y moi trudng. 1SO 14000 dude xay dung trén co s§ théa thuin qudc & bao
g0m cdc yéu cdu d6i véi cdc y&u 15 co bin ¢ thé didy chinh dugc d€ thigt 1ap nén mot
HTQLMT ¢6 kha ning céi thién mai truting mot cdch lién tue tai cde ¢d s& san xuit kinh
doanh 13n cdc ¢d s dich vu. ISO 14000 quan tim nhiéu hon vé cdc tiéu chi va thuong
hi¢u sdn phim vé& mat moi trudng. Cu thé vé bd tidu chuén sé duge hoc trong mén 150
vd mdt s& moén hoe khic.

1.4.2. Cac cdng cu kinh t&

La cdc bign phap khuy&n khich vé kinh & duge xay dung trén cd sd cde quy luit thi
trudng va cd ché gia, duge sit dung d€ gay anh hudng d6i vdi hanh vi cha ngudi gdy 6
nhi€m ngay tif giai doan chudn bi cho d&n khi ho thyue hién sdn xuit kinh doanh.

Cdc cOng cu kinh t& trong quan 1y méi trudng gdm: thué va phi méi trudng, gidy phép
cht thdi ¢6 thé mua bdn dugc hay "quota & nhidm". Ky qui méi trudng, trg cip méi
trudng, dén bl thiét hai. Viéc st dung cdc cdng cu kinh t€ trén & cdc nude cho thdy mét
s0 tdc dong tich cuc nhu hanh vi moi trudng dugc di€u chinh mét cach ur gidc.

1.4.3. Cong cy ki€m todn va quan tric méi truting

Bao gom cic ddnh gid ¢6 hé thdng, duge van ban ho4, dinh k¥ va khdch quan vé viéc
lam th€ nao d€ thuc hién 8 chite, quin 1y moi trudng va trang thi€t bi mdi truding hoat
dong t0t nhim bdo vé modi trudng, tao diéu kién cho vige ki¢m sodt quan Iy cic thuc t&€
mo1 trudng, ddnh gid viéc tuan thd chinh sach moi trudng cda cdng ty va ddp dng nhu ciu
thuc hién cdc quy ché.

Quan tric mdi trudng: 13 mot qua trinh do dac thudng xuyén v6i nhiéu muyc tiéu da
duge xdc dinh d6t véi mot hay nhiéu chi tiéu moi truding theo mdt k€ hoach lip sn vé
tho#t gian va khéng gian, ¢6 d tin cay va chinh xdc cao, lam cén cif dinh gid chi't lwgng
mdi rudng. Trén cd s§ d6 d€ cde nha linh dao ¢6 cdc chinh sdch, chién luge va k& hoach
v& quén 1y chat lugng mdi trudng phis hgp va dat hiéu qud cao nhit. VGi mét s6 bdo cdo
quan tric moi trudng phd bi€n con a cdng cy gido dyc, ndng cao ¥ thitc xi hoi vé bdo vé
mdi trudng song.
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1.4.4. Cong cu gido duc, néng cao nhin thitc cong dong

La cdc cong cu gdy anh hudng true ti€p hodc gidn ti€p ddi v6i chi thé gdy & nhiém
nhim nang cao nhin thdc va tinh thdn triach nhiém cd nhin d€ ho ¢6 y thifc bdo vé moi
tru’(‘mg Hién nay, & nudc ta, ngoai viéc dua gido duc mdi truting vio nha trudng i cdc bac
tiéu hoc, phd thong, trung hoc,... Haing ndm, hang loat cd¢ chuong trinh vé mdi tru'(‘mg dugc
thyc hién nhw chit nhit xanh, khu phd xanh va sach,... nhim nang cao y thic vé bdo vé mdi
truding trong cong ddng, gép phin dem lai hi€u qua cho cdng tic bio vé mbi truting.

1.4.5. Bién phap k¥ thuat

Bén canh cdc bién phap vé kinh t&, phédp 1y, gido duc, d5i vi cdc co sd sdn xudt kinh
doanh tao ra nhidu chat thdi ¢dn phai sit dung cdc bién phdp k¥ thuit bio vé€ mdi trudng.
Hién nay, bién phip duge danh gid hiéu qu& nhit va duge cdc nhia quan ly mo trudng
chip nhén {4 hodn thién cong nghé sdn xuat va thu héi chat thdi, thanh ldp cdc quy trinh
dua trén cbng nghé ¢6 it hodc khong ¢ chat thai. Trong dang tong, quat, cdc bién phip
nay hudng téi viéc tao thanh cac so dd va cdc phudng thite sdn Xuat nhu sau:

a. So 8 tdng thé, cho phép st dung t5i da nguyén liéu va ddm bdo ndng 46 gidi han
cho phép clia chit doe hai trong chat thai.

b. So dd vdi su tudn hoan nude, cho phép gidm nhu cau nude sach clia nha méy.

c. So db cong nghé ning lugng v6i viée tin dung toi da nhiét phdn ung.

d. Phuong thite céng nghé dam bio cho san phim chit lugng cao d€ c6 thé sir dung
hiéu qua va lau dai.

P& lam vi du, ta ¢6 thé 14y t5 hop mdy t8ng hgp amoniac niing sudt 1.360 tan/ngay
dém. Ung dung cong nghé sin xudt sach hon di cho phép ti€t kicm nguyén nhién Lidu sir
dung ddi véi 1 tdn amoniac thanh phdm nhu sau:

Nudc st dung tir 100 m"° con 50 m3;

Niang lugng tif 1.200 - 1.600 con 50 - 100 kWh;

That thoat khi tit 3% cdn 3,5%:;

Téan dung nhiét phan @ng t1&ng hgp amoniac cho phép nha mdy khong phal xdy dung
tram dién cong suat 70.000 KW,

Két qud nghién cdu cia cac nha khoa hoc nhiéu nudc trén the gidi chi ra ring viée
ting dung c¢ong nghé ¢6 it hodc khong ¢6 chat thai khong, chi cho phép gidi quyét van dé
bdo vé médi trudng ma ¢on bdo ddm duge higu qua Kinh t€ cao.

Tuy nhién, viéc nghién cifu cdc cong nghé sdn xudt ¢6 it hoac khodng c6 chét thii 1a
nhiém vu chién luge duge tinh cho giai doan lau dai. Hién nay, phuong phap phG bién
nhat d€ giai quyét van dé bdo vé mdi rudng la nghlen citu cdc hé thong higu qud dé thu
hdi va ch€ bi€n khi thai, nude thai va chat thai rin.
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Phan A: XU LY KHi THAI CONG NGHIEP

Chuong 2
CAC PHUONG PHAP XU LY KHI THAT

2.1. NGUON GOC O NHIEM KHONG KH

Khéng khi bi 6 nhiém, ¢ nghia 1 bén canh cic thanh phin chinh cda khong khi ton
tai nhitng chdt vai ndng d6 du gay anh hudng t6i sic khde con nguts, giy anh hudng xiu
81 sy sinh trudng va phdt trién clia dong thye vit, phd hay vit ligu, 1am gidm canh quan
mdi trudng,

C6 nhi€u cdch phin loai ngudn 6 nhidm khong khi khdc nhau:

Dua vao tinh chat hoat dong: chia lam 4 nhém: & nhidm do cdc qud trinh sdn xuit:
cong nghiép, nong nghiép, tiéu tha cong nghi€p..; & nhiém do giao thong van i 6
nhiém do sinh hoat: 6 nhi®m do cdc qud trinh tu nhién.

Dura viio b3 tri hinh hoc chia Jam 3 ngudn: nguén di€m; ngudn dutsng; ngudn ving.

Dua vao ngubn gdc phat sinh: cin e trén ngudn goc ndy, ngudn 6 nhidm khong khi
dudc chia thanh 2 nhém chinh 1a: ngudn ty nhién va nhan tao.

- Ngudn tu nhién: khi thoat ra tir hoat ddng tv nhién ctia ndi lda, dong dat; bui do gi6
bio; phin hoa; mii sinh ra do s phdn huy ty nhién cdc chit hitu co..,

- Ngudn nhdn tao: phat sinh do hoat dong ciia con ngudsi, bao gdm ngudn ¢8 dinh va
ngudn di déng.

+ Ngudn ¢§ dinh: sinh ra trong cdc qud trinh d6t tit cdc hoat ddng sdn xuat
cOng nghiép

+ Ngudn di dong: 1a khi thai trong qud trinh giao thong.

Cdc hoat dong sdn xuat clia con ngudsi tao ra céc loai sin phdm phuc vu nhu cdu thiét
yéu cta ho, nhung ddng thdi 1a ngudn gdc chinh phét sinh ra cdc chit doc hai ¢6 tic dung
X&u 481 vdi bar than con ngussi. G day, ta dic bi€t quan tim d€n ngudn 6 nhidm nhin tao
nay. Néi chung, mdi ngudn 6 nhiém déu phat sinh mdt s& chal dde hai khic nhau.

Cdc chdt 6 nhiém mang tinh chél dic trung cho mdt s nganh sdn xuit duge néu
trong bang 2.1.
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Bang 2.1. Céc chit 6 nhiém dic trung

STT Nganh sdn xudl Cdc chil & nhiém dic rung
1 [ Nha m4y nhiét dién, 1d nung, ndi hoi dot Bui, SO,. NO,, CO,, hydrocacbon,
bang nhién licu aldchyt...
2 | Ch& bié&n thue phim: - S4n xudt nudc dd Bui, miii, NH;
- Ché bi&n hat diéu Bui, mili hoi, din xudt phenol
3 Thutc 14 Bui, mit héi, nicdtin
4 | D&t, nhudm Bui, hap chit hitu cu
5 | Gidy Bui, mii hoi
6 | Sin xudt héa chat: - Axit sunfuaric SO,
- Superphotphat Bui, HF, SiF,
- Amoniic NH;,
- Keo, son, veeni Bui, hop chdt hitu ¢d {(dung moi)
- Xa bdng, bot giil Bui, kiém
- Loc diu Hydrocacbon, bui, COx SO, NO;.
Sanh s, thuy tinh, vatli¢u xay dyng Bui, CO,, HF, SiF,
Luyén kim, 1o dic Bui, SO, CO, chi
9 | Nhua, cao su, chat déo Bui, mii hoi
10 | Thudc 1rir sdu Bui, mili hdi, dung mdi
11 | Thudc da Maii héi
12 j Baobi Mui1 hoi
13 | Khi thai giao thong Bui, chi, NO,, SO,, CO,, hgp chit hitu cd
14 | Khi thai sinh hoat Bui, mii hoi, CO,.

2.2, PHAN LOAI CHAT THAI TRONG KHI THAI CONG NGHIEP

C6 nhiéu phuong phap phin loai khdc nhau tuy theo muc dich nghién citu:

Dita vio trang thdi vét 1y, cdc chat & nhi€m dugc chia thanh rén, léng va khi.

Duya vao kich thudc hat, chdt & phiém dugc chia thanh phin tf (hdn hop khi - hoi) va
aerosol {(gdm céac hat rdn, 16ng). Trong do, aerosol dugc chia thanh bui, khéi, sudng. Bui
12 cdc hat rin ¢6 kich thudc tir 5 + 50 um, con khoi 12 cdc hat rin ¢6 kich thude tr 0,1 + 5
um. Sudng bao gdm cac giot 16ng ¢b kich thude tr 0,3 + 5 um va duge hinh thanh do
ngung tu hoi hodc khi phun ¢hat 1dng trong khi. O day, 1a quan tam d&€n cdch phan loai
nay vi n6 c¢6 ¥ nghia quan trong trong viéc chon phuong phdp. va thi€t k& hé thong xit 1y
khi thai.

2 3. PHUONG PHAP XAC DINH CHAT O NHIEM TRONG KHONG KH{

Do ham ludng cac chit doc trong khong khi thuding bé nén phuong phdp dude dng
dung dé xdc dinh ching phai dat 4o nhay va dd chinh xdc cao. Bén canh do, muon dat
k&t qua ndty, viéc do dac phai duge ti€n hanh lién tuc. Hién nay, trén thé gidi ngudi ta da
sit dung cdc dung cu tf ddng do ghi lién tuc cdc két qué cta do wong do.
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Tuy nhién, & nudc ta do chua ¢ kha ning dau tu nén viée xdc dinh chat dée trong
khi thdi dugc ti€n hanh theo phidng phap ¢8 dién. Nguyén ly chung 1& hap thu chit 6
nhiém bang dung méi thich hgp, sau dé tién hinh phén tich biing phwong phép héa hoc
d€ dinh lugng chiing. Phudng phdp ndy ¢6 nhieu khd ning giy sai s6 do ca nguyén
nhin chi quan ngudi thyc hién va nguyén nhin khdch quan do d¢ nhay cda chit hap
thu va do tinh khi€t cda héa chdt phan tich... Céc phudng phdp thu miu va phén tich
mot s§ chit phd bi€n gdy 6 nhidm khdng khi dugc trinh bay trong mot s& tai liéu
chuy¢n nganh.

2.4. CAC PHUONG PHAP XU LI KHI THAI

Trong tdt ¢d cdc ngudn & nhiém moi trudng khong khi, ngudn chit thai tir edc hoat
ddng sdn xuat cong nghiép 1a ding ké va nghiém trong nhat. B gidm 6 nhi&m khéng khi
do chit thdi cong nghiép ta cAn hoan thién cdc qud trinh cong nghg, bdo ddm d kin tuyét
ddi cho cdc thi€t bi, ing dung phudng phdp van chuy€n vit liéu trong 6ng din khi bing
khinén va xay dung cdc hé thong x ly.

Phitong hudng hidu qui nhat dé gidm chdt thii Ia thict ldp cde qud trinh cdng nghé
khong chit thai, trong dé ng dung céc dong khi khép kin. Tuy nhién, cho dén nay
phutng tién co bdn d€ gidi quy€t chat thai doc hai van 1 nghin ctfu va tng dung céc hé
thong hi¢u qua lam sach khi. &3 day, ciin luu ¥ k&t qua cita viée xtt 1y 12 phdi thu duuve khi
dat tiéu chuan chit lugng mdi nrdng va cdc chat doc hai phdi duge xi Iy triét dé. Do dé
xu 1y khi thdi duge hidu Ia mot qud trinh sdn xudt ma nguyén liéu 13 khi bi & nhiém, con
sdn pham phai 11 khi sach va chit 6 nhiém dudc thu & dang thanh phim c6 thé dng dung
true ti€p hoic Jam nguyen liéu cho mdt qua trinh cOng nghé khic hoic dugc chuyén sang
dang khong doe.

Do tinh chil va trang thai ciia chit thii khdng gidng nhau vi vay cic phuong phiip vi
thict bi xu 1y tudng ing ciing khdc nhau. Nhin chung, ¢6 thé phidn loai cdc phitong phip
va thi€t bi xit Iy khi thdi nhu hinh 2.1. Sy phan loai ndy chi twang déi vi né khong thé bao
gom tdt ¢d cdc phuong phdp va thiét bi xir Iy khi hién cd.

bé xit Iy cdc aerosol (bui, khéi, suing) ngudi ta st dung phudng phap kho, udt va
tinh dién. Trong thiét bi kho, bui dude ling bési trong lue, lyc quan tinh va hte i tdm hodc
duge loc qua vich ngdn x8p. Trong thiét bi udt ¢6 sy tiép xitc pitta khi bui va nude. Nhs
dé, bui dugce sa ling trén céc giot 16ng, trén bé mit bot khi hay trén cdc mang chat 1dng.
Trong thiét bi loc tinh dién cdc aerosol dugc tich dién va I3ng trén dién cHrc.

D¢ xit 1y khi va hoi chit doc hai, ngudi ta Ung dung cic phuong phap: hip thy (vat Iy
va héa hoc), hap phu, xic tic, nhiét va ngung tu.

Trong thyte t& ngudi ta dng dung nudc, cde dung moi hitu ¢ khong tham gia phan ng
va cde khi va dung dich nude vai cdc chit nay dé hip thu vir [i. Con khi hip thu héa
hoc, ngudi ta sit dung dung dich nude mudi va kidm, cdc chit hitu oo vd huyén phi lam
chi't hip thy.
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Hink 2.1. Phan loai phuong phdp va thiét bi xit Iy khi thi

Phuong phap hdp phu dwa trén khd ndng 161 cudn cdc phin ti khi, hoi bdi cdc chat
1in x&p. Trén thuc t€, ngudi ta st dung than hoat tinh, silicagen va zeolit 1am chit hdp
phu. Thoi gian gin day, trong luyén kim mau, ngudi ta st dung rong rai ALO; dudc
nghién min d€ lam chat hip phy HF.

Xir Iy bing phuong phdp xic tic dya twén sy bién ddi hod hoc cdc cdu w doc hai
thanh khong doc hai trén bé mit xic tde rin. Phuong phdp ndy duge st dung dé xu ly
NO,, SOy, COy va cdc tap chidt hitu cd.

Phuong phédp nhiét hay phuong phap a8t chdy tryc tiép dudge ing dung dé xit 1y cac
chit doc d& bi dxi hoa va cde tap chit c6 mui hdi. Phuong phdp nay dua trén kha ning
chdy ctia cdc tap chdt trong 10 hodc dén xl.

Phuong phap 46t trye tiép cdc chit hitu cd clis khi thdi dude dng dung trong cdc nha
miy héa ddu, nha mdy sdn xudt metanol, khai thic va vin chuyén dau mé...

Phuong phdp ngung tu dya trén hién wong gidm 4p suit biio hoa khi gidm nhiét do.
Phuong phdp niy ding d€ thu hdi dung moi hitu cd. B¢ qua rinh ngung tu Xy ra ¢in
phai lam lanh khi chita dung mo1.

Dai véi khi thai ¢6 thanh phin héa hoc phifc tap va ndng do chit déc cao, ngudi ta
thudsng 4p dung hé théng x ly nhiéu bic, 12 t8 hap cda nhicu phudng phap khac nhau.

Trong thuc t& khéng thé sén xudt khong thdi, khong thé x 19 triét d& 6 nhiém do k¥
thut gidi han hay chi phi qud I6n... nguti ta sit dung khd ning cta ty nhién phdt tin chit
1héi vio khi quyén nhim bdo vé& mdi trudng khong khi tai khu vuc thai. D& phat tdn chat
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0 nhiém 15t ngudsi ta xdy dung céc ong khéi cao dén 300-350m. Bién phdp nay tuy ¢
gidm ndng do cdc chat thai trong pham vi gin nguon thai, nhung khong bio vé dude méi
trudng trong lanh. Viéc x4y dung céc &ng khéi cao thai khi vao thuong tang khi quyén
lam tang kha nang chuyén hoa cdc oxit thanh axit, Cédc axit ndy clng véi suong mu ling
xudng mit dat § khodng cach hang ngan kilbmeét cach dng thii. Cdc suong axit tic dong
x&u Ién dat canh tdc, ritg, gidm chat lugng nude-ty nhién, 0 mon nha cia va cdc cong
trinh vén hda. Vi du trong cdc ao hd cia MY¥ va chau Au sau cic trdn mua axit, cic loai
réu tdo va cd da bi huy diét.

Do d6, phdt tdn chdt thdi bing Sng khéi cao khong phdi la phitong phap 6t dé bio vé
mdi rudng trong lanh. Tuy nhién, phudng phap niy hién nay van duge dp dung két hgp
vdi cdc phuong phdp xit Iy khic: khi thai sau khi qua h¢ thong xt 1y ¢6 ndng dé théa man
tiéu chudn thdi va sau d6 duge phép thii qua 6ng khoi ¢6 chitu cao thich hop d€ bio vé
khong khi xung quanh.

Trong cdc chuong 3, 4, 5, 6, 7 chiing ta s& 1in luot khdo sdt cde phuong phap xi 1y
néu trén.

2.5. HIEU QUA XU LY KHI THAI

Hoat dong cda thi€t bi xt Iy ¢6 thé duge dinh gis bling hai dai huong:

Nong dg cia chdt 6 nhidm con lai trong khi thdi: Pai Wong nay cho bigt khi sau xtt ly
¢6 dat tiéu chuan khi thai hay khong.

Hiéu qud xit Iy: duge xdc dinh biing 6 1¢ chat thdi duge loai trén téng s6 chat thai
trong khi thdi ban diu.

G, -G
n= (23
0

0 diy: Gg- s8 lwgng hay ndng a6 cht thii ban diu.

(2.1)

G - s6 lugng hay néng d6 chat thii sau xi 1y.
Hi€u qud xtt 1y ctia hé théng bao gbm 8 hdp n thi€t bj x{ Iy duge xdc dinh theo cdng
thire sau:

N =1=(I-np) (1-n2)... (I-np) (2.2)
ddiy: ny, N0y - hiGu qui xi 1§ cda thiét bi thif nhat, thif hai va thif a trong hé théng.
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3.1. PHUONG PHAP KHO

Chuong 3
XU LY AEROSOL

Phuong phip khd 13 phuong phdp x{t 1§ bui ma trong d6 thiét bi thu hdi bui hoat dong
difa trén cdc cd ch€ ling khdc nhau: trong luc (cdc budng ldng bui), quan tinh (Iing bui
nh{i thay d8i hudng chuyén dong clia dong khi hofic nhd véch ngan) va li tim (cdc xiclon
don, nhém va td hgp, cdc thiét bi thu hdi bui gid xody va khi dong).

Cic thi&t bi thu hdi bui néu trén ché tao vi van hanh don gidn, dugc dp dung phd
bi€n trong céng nghiép (nhit 1a cdc xiclon). Tuy nhién, hiéu qué thu bui khdng phai ldc

ndo ciing dat y&éu ciu nén chiing thudng déng vai trd x 1y so bo.

Trong bing 3.1 trinh bay mot s§ tham s6 dic trung clia thi€t bi thu hdi bui khd, cho
phép so sdnh va danh gid kha ning ing dung thuc t€.

Bang 3.1. C4c thong s8 dic trung chia thi€t bi thu hdi bui khd

STT Dang thiét bi tf?j?ir;g(;g}z) Hi¢u qua xo ly Tr;::t_rc nh(i?él?:igaiEC)
1 |Budng ling khong gidi han | (> 50pm), 80-90% [ 50-130 350-550
2 i Xiclon 85.000 (10um), 50-80% 250-1500 350-550
3 | Thiét bi gi6 xody 30.000 (2pum), 90% dén 2.000 dén 250
4 |Xiclon t& hop 170.000 (5um), 90% 750-1.500 350-450
5 ! Thi&ibi ling quin tinh 127.500 (2pm), 90% 750-1.500 d&n 400
6 | Thict bi thu hdi byi ding 42.500 (2pm), 90% dé&n 400

3.1.1. Budng ling bui

Budng ldng bui 1a kiéu thi€t bi don gidn nhat, hoat dong nhd tdc dung cia lyc hap
din lam cho cdc bat bui bi ling xudng khi di qua thi€t bi. Cdc hat bui nay s& rdi vao binh
chita hodc dude dua ra ngoai bing vit tii hay bang ti.

Vin 8¢ ldng cha cdc hat hinh cdu dudi tic dung ctia trong hyc ¢6 thé duge xdc dinh

theo cdng thic:

3 day:

g
vi= |4d -
} 1‘ (N pk)?’pki

v|- vin t6¢ ling ciia hat, m/s;

dy, - duting kinh hat, m;
on, Px - kKhéi lugng riéng ciia hat va clia khi, kg/m’;

g - gia (8¢ trong trudng, m/s’;
£ - h¢ s ud lyc cha hat.

(3.1)
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Khi nhigém bi . Khi nhigm byi

Khi sach
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2
Bui Bui
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-

T

rl <

b)
Hinh 3.1. Buéng ling bui

a - bubng lng don gidn, b - budng ling v8i vach ngin, ¢ - budng ling nhidu ting:
1- thin; 2- bon chifa; 3- vich ngiin; 4- cdc Ang.

Thdi gian cdn thi€t d€ byi 1dng trong thi€t bi duge xdc dinh theo cdng thire don
gian sau: )
H L
T= —=— (3.2)
fvi v
& ddy: H - chiéu cao budng ling, m;
L - chiu dai budng i{ng, m;
vk - van tdc khi trong budng 14ng, m/s;
f - h& s8 hinh dang hat,
Hiéu qui xi¥ 1y:
viL
v, H

n= (3.3)

3.1.2. Thiét bi ling quén tinh

Khi dot ngot thay di hudng chuyén ddng cia dong khi, cdc hat but dudi tic dung cia
lyc quén tinh ti€p tuc chuyén dong theo hudng cii va tich ra khoi khi, rdi vao binh chia.
P46 1a nguyén Iy hoat dong cha thiét bi ling qudn tinh-ghinh 3.2). Tuy nhién, hiéu qué
ling cia chiing khéng cao.

D61 vdi thi€t bi niy, van tSc clia khi & dng vao khodng 10 mys, van tSc cia khi trong
thi€l bi la 1m/s. Hiéu qua xt Iy clia thi&t bi dang nay dat ti¥ 65 - 80% d6i vdi cdc hat bui
¢6 kich thude 25 -30 um. Trd Iwc ciia ching trong khodng 150 - 390 N/m?,
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Khi sach
s Khi bui Khi sach
Khii bui ,r\_ /"]..
> Nas’
¥ Y
Bui Bui
a) b)

Bu

Khi bui

\j

Khi sach
]

¢)

Hinh 3.2, Thiét bi lidng bui qudn tinh
a- ¢6 vach ngin; b- vdi chd quay khi nhdn; c- ¢6 chép md rong; d- nhap khi ngang hong.

Thi&t bi 14 x4ch (hinh 3.3): cic thi€t bi nay
¢6 diy 14 chdn hodc cdc vong chin. Khi di qua
mang chin, déi hudng dot ngdt, cdc hat bui do
gudn tinh chuyén dong theo hudng cii tich ra
khéi khi hodc va dip vao cdc tdm phing
nghiéng, ling trén d6 rdi roi xudng dong khi bui.
K&t qua 1a khi dugc chia thanh hai dong. Dong
chia bui ndng d6 cac (10% thé tich) duge hit
qua xiclon d€ tiép tuc x{¥ 1y, rdi sau dé dugce tron
v6i dong di qua céc tim chdd (chi€ém 90% thé
tich). Van td¢ khi trudc mang chép phai di cao
(15m/s) dé dat hiéu qua tach bui quan tinh. Trd
Wte cia lu6i khoang 100 - 500N/m’. Thiét bi 13
xdch thudng duge st dung d€ thu héi bui ¢6 kich
thudc trén 20 pm.

KR bui

4 Khisach
Khi b
Bui
)

/Y

v/ V/_z
V;/
, /,

Hinh 3.3. Thiét bj ld xdch
1 - thin; 2 - mang ludi

Yé&u diém cfia oita chép 13 sy mai mon cdc tim chin khi ndng do bui cao va c6 the
tao thanh 18p cin 1am bit kin mat sang. Nhiét do cho phép cta khi thdi phu thudc vat liéu

[am 14 chin, thuting khong qua 450 - 600°C.

Hiéu qua x{ I§ phu thudc mang luéi chdn va higu qud cia xiclon.

n=mn[1-(1-¢)(1-m)]
& diy: ny- hicu qua xit 1§ cla xiclon (3.4);

11 - hiéu qua x& 1y cla ludi chin;

@ - phin khi ¢6 ndng dd bui cao (¢ khong nhd hon 4,1-0,2).

3.1.3. Xiclon

3.4

Thiét bi gié xody (xiclon) dude tng dung rong rai trong cOng nghiép. Chiing ¢l céc

uu - nhuge di€m nhy sau:
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Uu diém
1. Khong ¢6 phin chuyén déng;
- C6 thé 1am viéc & nhiét d6 cao (d&n 500%);
- C6 khd nang thu bui mai mdn ma khdng cin béo v¢ bé mit xiclon
. Thu byi & dang khd
. Tr& It hdu nhur ¢ dinh va khong 16n (2501500 N/m?)
. Lam viéc t6t & 4p sudt cao
. Ché€ tao don gidn
. Ning sut cao
Ré
10. Hi€u qud khdng phu thudce sir thay ddi ndng do bui.

N=JEE- R B N N IO

Nhuge diém:
1. Hi€u qua x& Iy kém d&i v6i bui ¢6 kich thude nhd hon Spum;
2. Khong thé thu bui k&t dinh. _

Cdc k€t cfu co bdn ctia xiclon dude trinh bay trén hinh 3.4.

Khi sach Khi sach Khi sach Khi sach

Khi bui ‘!, Khi bui ,1, Khi byi A ooy rilf
L

YT

Khi bui

Bui
Y Y v Y Khi sach
Bui Bui Bui Bui
3) b) o o e)

Hinh 3.4. Cdc dang xiclon co bin (theo dong khi)
a- xodn 6c; b- tiép tuyén; o- ducmg xodn; d, e- hutdng truc.

Nguyén ly hoat dong cda xiclon dugc biéu diZn trén hinh 3.5a.

Dong khi nhiém bui duge duta vao phan trén cia xiclon. Thén xiclon thudng 13 hinh
tra va ddy la chép cut. C)ng khi vao thuding cé dang kh&i chir nhit, dude bo ui theo
phuong ti€p tuy&n v6i than xiclon. Khi sau xit I thodt ra tir dinh thiet bi qua Gng tron dat
tai tam than try. Khi vao xiclon thitc hién chuyén dong xodn dc, dich chuyén xudng dudi
va hinh thanh dong xody ngoi. Liic d6, cdc hat byi, dudi tic dung cta lue li tim, ving
vao thanh xiclon. Ti€n gan d&€n ddy chop, dong khi bit ddu quay nguge trd lai va chuyén
dong 1en trén hinh thanh dong xodn trong. Céac hat buyi ving dén thanh, dich chuyén
xudng dudi nhdf lyc diy clia dong xody va trong lwe va tir d6 ra khdi xiclon, qua dng x4
bui (hinh 3.5a).
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Hiéu qué xit 1§ bui trong xiclon ti 1¢ thuén vdi cin b4c hai cla vin toc va tf 1& nghich
véi cin bac hai cda dudng kinh. Do d6, xiclon lam viéc 16t khi vén toc khi cao va dudng
kinh thiét bi nhd. Tuy nhién, ting vin tdc ¢6 th€ din den viéc ting kha ning cudn bui
theo dong khi va tdng trd lyc. Vi vay, dé tang higu qua xa 1y bui, ngudi ta thudng gidm
duding kinh chit khong ting van toc. Quan hé t5i vu gitta dudng kinh va chiéu cao xiclon
H/D = 2+3.

Trong ¢6ng nghiép xiclon dugc chia lam hai nhém: hiéu qua cao va ning suit cao.
Nhém thit nhit dat hiéu qui cao nhung yéu ciu chi phi 16n, cdn nhém thi hai c6 trd Iyc
nhé nhung thu hdi cac hat min kém hdn.

Trong thuc &, ngudi ta Gng dung rong rdi xiclon try va xiclon chép (khong cé thin
tru). Xiclon try thu¢c nhém nang suit cao, con xiclon chép thuéc nhém hiéu qui cao.
Pudmg kinh xiclon try khong 16n hon 2000mm va xiclon chép nhd hon 3000mm. Van toc
khi qua xiclon khodng tir 2,2 dén 5,0m/s.

Hiéu qué x\¥ 1y cda xiclon dugc tinh theo cOng thifc sau:

N = l-exp [-2(0{1)'/ (2“”)] (3.5)
S0 ML= TS VAN TLer o B ANE- A 208 L LS Q)
bb D,) \D, 2D,) 3" D, b /\D,] | D, \D,/ D, Dy ‘
l p, (D2 )"
— =230 =% 3.7
D, D, { hb
D, D,-(D,-D)[{hy +1-H,)(H-H,}]
ot S (3.8)
DX DX
Céc ki hidu dai lwong xem trén hinh 3.3a.
1 - khoang cdch tir dong xody thip nhat d€n Gng ra:
Dy - duifng kinh ch6p d khodng céch 1 nay.
d2 ' :
w = W0k (1 1) (3.9)
18u, D,
&day: V) - vin 8 khi § ddu vao xiclon, m/s
T 03
n=1-(1-0,0165 DY) =& 3.10
( < ) 233 (3.10)
N&ng dd byi cho phép Wng dung xiclon phu thudc duting kinh xiclon.
Bang 3.2. Néng do bui cho phép theo duding kinh xiclon
Puting kinh xiclon, mm 800 600 500 400 300 200 100

Nang do bui cho phép, kg/m® | 2,5 2.0 1.5 1,2 1,0 0.8 0,6
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Nhom xiclon: khi luu higng khi 16n ngudi ta tng dung nhém phoi hop cdc xiclon. Pidu
doé cho phép khéng ting dudng kinh xiclon va do d6 inh hudng 16t d&€n hidu qui xit 5. So
d6 nhém xiclon trén hinh 3.5b. Khi nhiém bui di vao chung mot Sng (collector), 1di sau
dé dude phin phdi cho cdc xiclon thanh phan,

2 Khi sach
q_t h
hd_ -a—— Khi by _
H, ‘\? ‘r Kh{ bui
1

5

Bui

Bui

a) bj
Hinh 3.5. Xiclon
@) xiclon dom: 1- Ong vao; 2- dng ra; 3- budng hinh try; 4- budng hinh chép; 5- budng ling bui.
b) xiclon nhom: 1- f‘fng vao; 2- buéng chita khi sach; 3- vanh khu&ch tan:
4- xiclon thanh phan; 5- thing chita; 6- cita ngin byi.

Xiclon 6 hgp: 1a 13 hop cha nhidu xiclon nhd. Giim dudng kinh xiclon thanh phin
v6i muc dich tang hi€u qui lam sach khi. Sd d8 diy xiclon trén hinh 3.6. Céc xiclon thanh
phin trong nhém ¢6 duding kinh 100, 150 hodc 250mm. Van tde t8i wu trong xiclon thanh
phan niim trong khodng 3,5 - 4,75m/s.

Day xiclon ché tao phic tap va dit. Tuy nhién, ching ¢6 kich thude nhd va dung
higng kim loai it.

Khi sach Khi sach

A
j’KﬂSaﬁh Knivui y[ ¥ Knibui ¥ [ ¥

2

12\

KhiliJ.ib >_3

Bui Bui Bui
a) b} ¢
Hinh 3.6. Déy xiclon
a) Sodd: | - thin; 2 - budng phén phdi; 3- vi &ng: 4- xiclon thinh phan;
b} Xiclon véi bG phan dinh huidng kidu "vit”; ¢) Xiclon vii b phin dinh hudng kidu "G cdm”,
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3.1.4. Thi&t bi thu hdi bui xedy

Tudng to xiclon, thiét bi thu hdi bui xody cling ¥ng dung cd ch& ldng bui ki tim. Biém
khdc cd ban so vdi xiclon 12 trong thi€t bi nay cé dong khi xody phu trd.

Khi nhiém bui dugc cho vao tif dudi, thyc hién chuyén dong xody nhd cdnh quat,
chuyé&n dong lén trén va chiu tic dong cda tia khi thit cap. Dong khi thit cip chay ra tif
vo1i phun ti€p tuyé&n dé tao sy xody ho trg cho khi (hinh 3.7).

2 Khi sach 2} Khisach
AKFLF , ) + : ’
Khi thi cap ] Khi thit cap ra
|- ::
j _E Khi thir céip vao

3 8

| _——4
f— -4— Khi bui 6 ~a— Khi bui
7 Bui —5 i~ Bui —5

Hinh 3.7. Thiét bj thu bui ki¢u gic xody
a) Kiéu voi phun; b- Kiéu cdnh quat;
1- huong {thiin) thi€1 bi; 2- dng ra; 3- vdi phun; 4- cdnh 1go 16 xody ki€u "8 cim™;
5- &ng vao; 6- dia chin; 7- binh chita bui; 8- cinh tao giod xody vanh dai.

Dudi tdc dung cla lyc li tim, bui ving ra phia ngoai, gdp dong khi xoz’iy thit cap
hudng xubng dudi, day chung_, vio khoang khong gian vanh khin glu’a cdc dng. Khong

gian vanh khin chung quanh 6ng vao dugc trang bi vong dém chin d€ bui khdng quay trd
lai thiét bi.

Dong khi thit cip ¢6 thé 1a khong khi sach hodc 1 phan khi da xif Iy hodc khi nhiém
bui. Thuan 1¢i nhit 1a ding khi nhiém bui ¢& lam khi thit cap vi diéu d6 cho phép tang ning
sudt thiét bi 1én 40 - 65% ma khong dnh hudng nhiéu dén higu qua xt 1y.

Puoing kinh 181 thidu cita hat duge thu hdi hoan toan trong thiét bi nay c6 thé x4c dinh
theo ¢ong thifc:

dgp, = Hln.“1 . o (3.11)

—(py — P, JO
181, (Py Py)
§ day: vg- van 1dc khi trong thi€t b, m/s;

D - duiing kinh thi¢t bi, m;
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D, - dudng kinh 8ng din khi vao, m;
© - vin tdc quay clia dong khi;
Mk - 46 nhdt ddng hoc cla khi, N/m?s;
H - chiéu cao thi&t bi, m.
Uk diém cia thi€t b thu hdi bui xody so vdi cac xiclon la:
- Hig¢u qué thu hdi bui phan tin cao hon;
- Bé mit trong cla thiét bi khong bi mai mon:
- C6 thé xt¥ 1y khi c6 nhiét do cao hon do ing dung dong khi tht cap nhiét do thip;
- C6 th€ diéu chinh qu4 trinh phén riéng bui bing cdch thay ddi lugng khi thit cap.
Nhuoc diém:
- Can ¢6 ¢o cdu thdi khi phy trg;
- Vin hanh phic tap:
- Lugng khi qua thiét bi 16n.
D& danh gid hiéu qui x¥ Iy ¢6 thé s dung cac s lidu sau:

Kich thudc hat, um Hiéu qud xi& i, %
2,5 92,0
5,0 95,0
10,0 G8,5

3.5.1. Thi€t bi thu héi bui déng

Qua winh x0 1y bui trong thiét bi niy dugc thuc hién nhe lyc i t&m va luc coriolit,
xudt hién khi quay gudng hit. Thiét bi thu hdi bui ddng tiéu thu ning lugng nhiéu hon
quat thdng thudng c6 cling ning sudt va cOt ap.

Trén hinh 3.8 trinh bay loai may hit bui
pho bi€n nhét. Thi€t b ndy duge ding dé Khi sach
thu héi bui ¢6 kich thude >15um. Nhd su 1
chénh léch dp sudt duge tao ra bdi gudng
quay dong khi nhiém bui di vao cdc rinh '
xodn cda gudng va thic hién chuyén ding nﬁihé'm e
cong. Cdc hat bui ving ra vanh dai nhd luc bui
li tdm va ciing vdi 8-10% khi di vao xiclon,
dude ndi véi vo gudng xoin. Con khi sach
qua ¢d ciu dinh hudng dugc hit vao tAm
guong xodn rdi sau dé duge thdi vao dng
khoi. Dong khi sach bui tif xiclon ciing dudc
quay tré lai tim gudng xoin.

Bui

Cdc théng s ky thudt cda mot s6 may Hinh 3.8. Mdy hiit bui
hiit bui déng dudgce cho trong bang 3.3. 1- gudng xoan; 2 - xiclon; 3- binh chita bui.
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Bang 3.3. Céc thong s& k¥ thuit clia mot sG may hit bui ddng

Pudng kinh gubng xodn, mm 800 1000 | 1200 | 1350
Vin téc quay, v/ph. 980 980 980 980
Ning sut, x10° m’/h 8-10 | 14-20 | 22-35 | 35-55
Hiéu qua xi Iy bui c6 kich thudc trung binh 15-20um, % | 80-90 | 80-90 | 80-90 | 80-90
Néng dd bui cho phép & ddu vao, g/m’ 300 450 650 800
Phén khi qua xiclon, % §-10 | 8-10 | 8-10 | 8-10
Nhiét do cho phép, °C 400 400 400 400

Uu di€m cta thiét bi thu hdi bui ddng so véi cac thi€t bi thu hoi bui i 1am khdc la
gon, dung lugng kim loai nho, k&t hgp mdy hit bui va xiclon vao cung mdt thi€t bi. Bén
canh d6 chiing cé nhiéu nhudc diém nhu: cdnh quat bi mai mon nhanh, ¢6 nguy cd tao
thanh cdc trAim tich trén cénh quat, do d6 1am mét cin bing phan quay, hiéu qua thu héi
bui d <10um kém va ché tao phifc tap.

3.2. THIET BI LOC BUI

Nguyén 1y hoat dong ctia thi&t bi loc bui 12 khi cho khi chifa bui qua vach ngan x0Op
thi cdc hat rin dudc gifr lai, con khi di xuyén qua.

Trong qud trinh e bui, cdc hat bui kho tich tu trong cdce 10 xOp s& tao thanh 16p bui
trén bé mit vdach ngin va trd thinh moi wudng loc ddi véi cdc hat byi dén sau. Tuy
nhién, bui tich tu cang nhiéu lam cho kich thudc 15 xOp va do xOp chung cta vich ngin
cang gidm, vi vy sau mot khodng thdi gian lam vigc cdn phii lam sach 1dp bui nay. Nhu
vy, qud trinh loc bui phai k&t hgp véi qud trinh phuc hoi vat lidu loc.

Trong qud trinh 1am sach khi, cic hat bui tién gan dén cic soi hodce bé mat vit liéu

loc, va cham vdi chiing va 14ng tu do tdc dung cua lyc thim thdu, quén tinh va hut
tinh dién.

* Thi€t bi loc duge chia 1am 3 loai, phu thude vao chife ning vi ndng dd bui vao, ra:

1. Thiét bi tinh loc (hiéu qua cao): dung de thu hdi bui cyc nhd véi hiéu qud rat cao
(> 99%) khi ndng d6 ddu vao thap (< 1 my’m y vl van toc loc <10 cm/s. Thi€t bi loc ndy
ung dung dé thu hdi bui d6c¢ hai dic biét, cling nhu A€ siéu loc khong khi. Vit Liéu loc
khong dudge phuc hoi.

2. Thiét bi loc khong khi duge st dung_, trong hé thdng thdng khi va diéu hoa khdng
khi. Chiing dugce diing @€ loc khi ¢ ndng d6 bui nhd hon 5()m‘gmg vdi vin to¢ loc
2.5 - 3m/s. Vit liéu loc ¢6 thé duge phuc hdi hodc khdng phuc hdi.

3. Thiét bi loc ¢Ong nghiép (vai, hat, sdi thd): duge st dung d2 lam sach khi cong
nghiép ¢ nong d6 bui dudi 60g/m3 vdi kich thude hat Idn hon 0.5um, vat liéu loc thuting
dugic phuc hoi.
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3.2.1. Thiét bj loc vai

Céc thiét bi loai nay dugc st dung rit phd 1_£TK*" sach
bi€n. Pa s& thi€t bi loc vai ¢6 vat liéu loc dang tay H
40 hinh tru, dudc giif chat trén ludi 6ng va trang bi
cd ¢au gii bui (cdn goi 1a thiét bi loc bui tay 4o, Khi bui
hinh 3.9),

budng kinh tay 40 ¢6 thé khac nhau, phd bién —
nhat 1 120-300mm va chidu dai 2200-3000mm. P2
Ti 1 chigu dai va dudng kinh tay 4o thudng vio
kh})éng (16-20):1.

Vii loc phai théa min cdc yéu cdu sau ddy:

2 . . . . ) Bui
1. Khd nang chita bui cao va ngay sau khi '
phuc hdi bdo ddm hiéu qua loc cao; Hinh 3.9. Thiét bj loc tay do

2. Giir dugce kha ning cho khi xuyén qua 51 uu;

3. Bén cd, bén nhiét va bén hod (chiu sy an mdn hda hoc);

4. C6 kha nang dudc phuc hdi:

5. Gid thinh thap.

Cdc vat ligu loc thong thuing khong thda man tat c cdc tinh chit néu trén, nén trong
titng di¢u kién cu thé phai ti€n hanh lya chon:

Vatliéu loc phd bién nhdt 1 vai bong, len, vai tdng hop va vii thuy tinh.

Vi bdng ¢6 tinh loc t3t va gid thip nhung khdng bén hoa hoc va nhiét, dé chdy va
chita Am cao. Vi len ¢6 kha ndng cho khi xuyén qua 1n, biio dim do sach &n dinh va dé&
phuc hoi, khong bén héa v nhiét, gid cao hon vai bdng. Khi {am viéce lau & nhiét d6 cao,
sdi len trd nén gion. Nhiét d6 am viéc t5i da 1a 90°C.

Vi tong hgp bén nhiét va héa, gid ré hon vai bong va vii len. Trong méi trutng axit,
nd 6 db ben cao, con trong mdi trudng kidm do bén gidm. Vi du nhy vai nitg duge ting
dung trong cong nghiép héa chit vi luyén kim maun khi nhiét d khi 1&€n d&n 120 - 130°C.

Vi thuy tinh bén & 150 - 350°C. Chiing dugc ché€ tao tir thuy tinh nhém silicat khong
kieém hofc thuy tinh magezit.

Theo thisi gian, Iugng bui tich w, trd luc vai ting va luu htong khi qua né gidm. Khi
dé, phdi ién hanh phuc hdi vai.

Vi ¢6 thé phuc hdi biing hai phuong phdp ¢d ban:

1. Ca hoc: thi codng hode cd gidi (rung, ¢ ..)

2. Théi ngudc vat liéu loc bing khi sau xi¥ 1y hodc khong khi sach.

Tong dién tich bé mit loc cin thi€t dugc tinh theo cOng thite sau:

S= ok (3.12)

26



G ddy, Vi - hwu luong khi cin x& ti, m*ph
v| - vn t6¢ loc, m/ph. D81 vdi bui cong nghiép, vin t8¢ loc duge cho 8 bang 3.4.

Theo s6 liéu thuc nghiém, ndng dd bui con lai sau loc vai la lO-SOmg/m3

Béng 3.4. Vin tdc loc d8i véi mdt sO dang byi

Nhoém ‘ Vin t6c loc (m/ph) va phuc hoi vai loc bing
Bui Dang bui

Rung va thdi | Théixung | Thdingude

B& héng, chi, kém thiang hoa, thudc
nhudm, bot, my pham, chat tdy rifa, bdt
l sifa, than hoat tinh, xi ming tif 1o nung, 0,45 -06 08-20 0,33 - 0,45
bui silic oxit, bui tao thanh do ngung
va phan @ng hoa hoc.

S4t vi hop kim sd1 thang hoa, bui 10 diic,
dat sét, xi mang tr mdy nghién, voi,

2 phin bén (photphat amoni), bui dd4 mai, 0.6-0.75 L5-25 0.45-0.35
nhua, bot khoai tay.
Hoat thach, than d4, bui sin xult gom, tro,
A . " e 2 " N
3 bo hong (ché bi€n lan 2), bdt mau, cao 07-08 2.0-35 0.6-0.9

lanh, CaCOQ;, bui quing md, bd xit, xi
ming G thi€t bi lam ngudi, bui trdng men.

Amiding, vai sdi, thach cao, bui sén xudt
4 cao su, mudi, bdt mi, d4 trin chiu 08-1.5 25-4.5
(peclit), bui tr cde qua rinh mai bong

Thudc 14, bui da, thitc dn tdng hap, bui

Slea L& . R N 9.2 25-6,
¢h& bi&n g0, sdi thirc vat thd. 09-20 5-6,0

3.2.2. Thiét bi loc s¢i

Thanh phén loc clia thiét bi loc dang nay gdm mét hoidc nhicu 18p, trong dé cic sdi
vii dudge phan bd ddng nhat. Trong thi€t bi loc sdi, bui duge thu hdi va tich tu theo chiéu
day cda 16p loc. Vat lidu loc 1a cdc sgi tof nhién hodc nhén tao ¢6 chiéu day tr 0,01 dén
]{}()pm Chiéu day ctia 18p loc ¢6 thé tif vai phin ngan mét cho d&n 2m (loc dém nhiéu
Idp dé sit dung 1au dai). Cac thi€t bi loc nay dudc ing dung khi nong dd pha phin tan 0,5
- Sm‘gm] v chi vat lidu loc 1a sgi thd mdi duge dng dung cho ndng dd S - SOmgIm khi
dé6 kich thudce hat bui chd yéu 5 - 10pm.

Qui trinh loc trong thi€t bi loc sgi bao gdm hai giai doan. O giai doan mét (loc &n
dinh) cdc hat bui khong 1am thay ddi cdu tric cla 1dp loc, trong giai doan hai (loc khong
&n dinh) trong vat liéu loc x3y ra sy bién d8i edu trdce lien we do lugng bui tich tu l6n. Do
do hiéu qua xd 1y va rd hue 1dp oc ludn thay ddi. Ly thuyét loc trong cdc 16p loc nay dén
nay vin chua duge nghiéa citu day di.

Hiéu gua cta thi€t bi loc sgi duge tinh theo ¢Ong thite sau:

n=1-ehbn (3.13)
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& day, ds- dudng kinh sgi, m;
_ 4aH

2
nd

5

Ls

H; - chiéu day 16p loc, m;

o - mit dd sdi tru trong 1dp loc.

Theo Devis:

14 chiéu dai t8ng cdng clia sdi rén 1 don vi dién tich loc, m/m>;

ny = {R +(0,25+0,4R)(Sy +2D) -~ 0,0263(S,, +2D) }(0 16+10,9-170"]  (3.14)

R=S
d}i

Vkphdﬁ
18u,d,

tk k

Hé s& diéu chinh

Cy= 1+%(1,25?+0,4e

h

o 2R, Ty

0,25

My, - khdi lugng mol, kg/kmol,

Ry = 8314 J/kmol.K;

Tk - nhigt 4 tuyét dai, "K;
i - &0 nhdt ddng hoc, Pa/s.

L
2,

(3.15)

(3.16)

(3.17)

(3.18)

dp, um 0,003 0,01

0,03

0,1

03

1,0

3.0 10,0

C, 90,0 24,5

1.9
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1,57

1.16

1,09 1

D;, _L
vid, Pe

& diy d, - dudng kinh tudng dudng cla sdi, m;

Pe - chuin s8 Pecle:

Dy, - he s8 khu€ch tdn chia bui, m%s .

(3.19)

Kich thudc hat, m

10

1,0

0,1

H¢ s& khu&ch tan, m/s

24x10°"

2,7x10™"

6,1x 107"

3.2.3. Thiét bi loc hat

Dira trén 10p vat liéu loc, ngudii ta chia ra 1am hai dpng thi€t bi loc hat: dém va 16p

loc hat ciing.
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Thiét bi loc dém: trong thi€t bi dang nay 2,
thanh phdn loc (hat, cuc.) khong lién két véi

nhaw. D6 1a 1p dém tinh: 1p dém chuyén dong :
vdi su dich chuyén cla vit liéu rdi trong trudng i sach
trong luc (hinh 3.9); 16p gid 16ng. Vat ligu dém ' - Khi bui
thuting 14 cat, sé1, d4 cudi, xi than, than ¢dc, vatlieu
graphic, nha, cao su... Viéc lua chon vét lig¢u phu hat y vt
leu
hat

thude nhiét do, tinh 2n mdn ciia khi. j?-

Thiét bi loc dém c6 kich thugc hat 0,2 + 1
2mm, chiéu day I6p dém 0,1 = 0,15m. Khong khi Hinh 3.10. Thiét bj loc bui vdi 10p hat
thudng chuyén dong fit dudi [én wén. Khi ndng vat ligu rori chuyén dgng
46 bui & diu vao 1a 1-20 mg/m’ thi van t&c loc 1 1-hop nap vat ligu r6i md;

2,5 +17,0 m*/m”.ph. Trd lyc ban ddu cta thi€t bi 2'.:_5;’ nap :?“; 3‘A,16pf"’l‘.:i\ N
W 50 + 200 Pa. - ¢la chiin; 5- hp Xuat vat hicu dl,

Vit lieu loc ¢6 thé duge phuc hdi bang phwong phdp tudi nude hoac rung ngay trong
thié't bi hodc ¢6 thé phuc hdi bén ngoai thiét bi bing sang hojc rifa.

Thiét bi loc I6p hat cing: Trong thi€t bi loc dang nay, cdc hat lién k&t v4i nhau nhd
thiu két, dap hodc ddn va tao thanh hé thong cing khong chuyé&n dong. Vit liéu loc 1a
s x3p, kim loai x3p, nhya x3p. Ldp loc loai nay bén chat, chdng 4n mbn va chiu tai idn.
Ching duge ing dung dé loc khi nén.

Uu diém cia loc hat 13: vat liéu d& ki€m, c6 thé lam viéc & nhigt d6 cao va rong moi
tredng an mon, chiu tai lyc 1dn va dé gidm dp 1dn.

Nhude diém cta thi€t bi dang nay la: gid cao, trd lyc 1dn, khé phuc hoi.

Phuc h&i cé thé thye hién bing bon phuong phdp sau:

1. Thdi khi theo chiéu nguge lai,

2. Cho dung dich 1dng qua theo hudng ngudc lai,

3. Cho hdi néng qua,

4. G5 hodc rung ludi v6i thanh phin loc

Vi cdc nhuge diém nhu viy nén thiét bi loc hat it dudc (ng dung bon thiét bi loc sdi
3.3. PHUGNG PHAP UGT

Qud trinh thu hdi bui theo phuong phdp u6t dya trén sy ti€p xic gitta byi trong dong
khi v&i chit 16ng, dudge thifc hién bing cdc bién phdp co bin nhu sau:

1. Dong khi bui di vio thi€t bi va dugc rifa bing cdc giot 1ong. Céc hat bui dugc tach
ra khoi khi nhd va cham vdi cdc giot nudc.

2. Chit 16ng tdi udt bé mit lam viée cha thi&t bi, con dong khi ti€p xic vdi bé mit
nay. Cdc hat byi bi hiit bdi mang nude va tdch ra khdi dong khi.
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3. Dong khi bui duge suc vio nude va bi chia ra thanh cdc bot khi. Cdc hat bui bi dinh
udt va loai ra khoi khi.

Qud trinh ti€p xic gifa dong khi nhi®m bui véi chit 16ng s& hinh thanh b& mat tiép
xic pha. B¢ mit ndy bao gdm cdc bot khi, tia khi, tia l6ng, giot 10ng va mang 16ng. Pa sé
thi€t bi thu hdi bui udt tdn tai cic dang b€ mat khdc nhau, do d6 bui dudc thu hdi theo
nhiéu cd ché& khic nhau,

Thi€t bi Joc bui wét ¢6 cdc wu diém v nhuge di€m so v6i cdc thiét bi dang khdc
nhi sau:

Un diém

1. Hi¢u qud xif Iy bui cao hon:

2. C6 thé ¥ng dung dé& thu hdi bui c6 kich thudc nhé d&n 0,1pm;

3. C6 thé sit dung khi nhiét do va do 4m cao:

4. Nguy hi€m chdy, nd thap nhat;

5. Cing vdi bui ¢6 thé xif Iy hai va khi.

Nhuge diém

1. Bui thu dudc & dang can do d6 phai xtt Iy nudc thii, 1am ting chi phi x 1.

2. Cac giot 16ng ¢6 kha ning bi cudn theo khi vi cing vdi bui 1dng trong éng din
va mdy hut,

3. Trong trudng hop khi ¢6 tinh 4n mdn cn phii bio vé thit bi va duing dng
bing vt liu chdng An mon,

Chit Iéng twdi thi€t b thudng 1a nudc. Khi két hop qud uinh thu hoi bui vdi xi¥ Iy héa
hoc, chalt ldng duge chon theo qué trinh hip thu.

3.3.1. Thiét bj ria khi tran

Thiét bi rita khi trin (hinh 3.10a) 1a thap ding c6 tiét dién hinh tru hay da gidc ma
trong d6 su ti€p xic gitta khi va cdc giot 16ng duge tao ra bdi cdc voi phun. Theo hudng
chuyén dong cda khi va 16ng, ngusi ta chia thdp tran thanh 3 loai: ngudc chiéuy, cling
chiéu va wdi ngang.

Vin t5¢ dong khi trong thiét bi thuding khodng 0,6-1,2 m/s di vdi thiét bi khong cé
bg tich giot vi khodng 5-8 m/s dGi véi thiét bi cé bod tach giot. Trd lue cla thip trdn
khong c6 bé tich giot va Iudi phan phéi khi thudng khdng qua 250N/m”.

Thdp trin dat hiéu qud xif 1y cao d6i vdi hat bui ¢6 kich thude d > 10um va kém hiéu
qua khi bui ¢6 kich thude d < Sum. _

Chicu cao thdp (H) vao khodng 2,5 lin duting kinh (D). Budng kinh thip dugc xéc
dinh theo luu lugng khi. Lugng nudc can thiét (m) vio khodng (0,5-8 1/m” khi.

Higu qua xi¥ Iy cla thip nguge chiéu duge tinh theo cong thie:
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301, (v, +v,)H} (320)

=1-exp| —
" p|: 2V, do,

3 diy, Q- luu lugng chit long, m’/s
11 - hiéu qud hit bui bdi cdc giot 1ong
Vi - vin 16¢ khi, m/s
v, - vin toc ldng cha giot 16ng, m/s
d - dudng kinh giot 10ng, m
Vi - luu lugng khi, m’/s
Pa&i véi giot ¢6 kich thude dy = 0,6-1,0mm vén tdc ling o dudc x4c dinh theo gidn do.
Hé s& hut hat bdi giot long tim theo cdng thuc:

2
Khi m <2 Vm® n = ﬁsiﬁf (3.21)
{Sy +0,35)
Khi m 2 2 Vm’ m=1-0,154p, "> (3.22)

Theo thuyét ning lugng, hiéu qua thu hdi bui cé thé duge tinh theo cong thifc thuc
nghiém sau:

n = l-exp(-BK™) (3.23)
K=4aP+P L (3.24)
k

& ddy, AP - trd lyc clia thap, N/m”
P, - dp suat phun chi1 1ong, N/m’
Cic hé s8 B, A chi dudc xdc dinh biing thye nghiém

D&i vai mot s8 bui, cdc hé sd thyc nghiém trinh bay trong bdng 3.5 sau:

Bang 3.5. Céc h€ so thuc nghiém A, B

LY

Dang bui hodc sucng mi B A
Aerosol:  Sunphat ddng 2,14x10" 1,0679
Kiém tir 1o véi 5,53x10° 1.2295
Chat c¢6 mbi hdi 1,09x10° 1,4146
Bui: Lb gang 1.355x107 0.621
Lo théi (khi thdi oxi tif trén) 9,88x 107 0,4663
Tit l&: Niu chdy dbdng thau (chia ZnO) 2.34x10% 00,5317
Pi voi 6.5x10" 1.0529
San xuit xenhuld Ax10™ 1,05
Do san xudt: Caolanh 2.3x10" 1,115
Mb néng 10" 1,36
Hoat thach 0,206 0,3506
Suong mi HyPOy 1.34x10" 0,6312
Hat bd (at 0,016 0,554
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3.3.2. Thiét bi rita khi dém

Thap nita khi dém Ia thdp véi 16p dém d8 dong hoiic duge sdp x€p theo trat ¢ xdc
dinh. Chiing dugc diing dé€ thu hdi byi d& dinh u6t, nhung v4i ndng d6 khéng cao. Khi két
hdp vdi qud trinh hip thy, do 16p dém hay bj bit kin nén loai thiét bi nay it dudgc sit dung.
Ngoai thip ngudc chiéu, trén thyc t& Ngudi ta ¢on tng dung thiét bi ri¥a khi vdi dong tudi
ngang (hinh 3.11b). P€ diam bio d6 dinh wdt cia bé mat 18p dém, chiing thutng duge dé
nghiéng 7-10° vé hudng dong khi, lvu lugng 18ng 0,15-0,51;’1113, hiéu qud thu héi bui kich
thuSe d > 2um trén 90%. Khi néng d6 bui ban ddu dat gid tri 10-12g/m”>, G lue 160-100
Pa/m dém, viin t6c khi trong thiét bj nguge chidu vao khodng 1,5-2,0m/s, con i lugng
nude wdi 1,3-2,6 Um”,

a) Khi sach b)
1 2 3 4 5
Nutic Nudc _\ .

-~ >
Khi i
Khf bui *H/
=1

BYi -]

-l- Khi sach

Hinh 3.11. Thiét bj rita khi dem
a) Thdp trdn ¢6 voi phun: 1- than: 2- voi phun,
b) Thdp dém tudi nuidc ngang: 1- than: 2- voi phun;
3- b6 phin tudi nude; 4- widi da; 5- dém; 6- b chira cin,

Hi¢u qué xut 1y phu thudc nhidu y&u 8 khic nhau nhu: cuting do tudi, ndng do bui, do
phin tdn bui. Thue & hat ¢6 kich thudc 2-5um duge thu hdi 70% con hat ¢6 kich thudc
16n hon thi higu qud 1a 80-90%.

Tro Iue thdp dém phu thudc dang vat lidu dém va didu kién lam viéc, ¢6 thé 1én dén
1500 N/m?.

Hi€u qué xit Iy trong thap dém

H
n=1-exp| -+ : —Sy (3.25)
( (J+J2)(So -p;) 44
2
& day, = YednPnCy (3.26)
18,dy

H - chiéu cao I¢p dém,
dg - dudng kinh ngoai clia vit liéu dém,

4 =a.0n

32



o = 32 Q (3.27)
g
a - b& mat riéng phan cla vit liéu dém, n’/m’
v - 46 nhdt ddng hoc ciia chit 16ng, Pa.s
S, - thé tich ty do (thé tich rdng ciia dém), m*/m’
b

j= — 3.28
J Y (3.28)

b- khodng cdch gilta cdc vat ligu dém

Bang 3.6. Dudng kinh ngoai vatli¢u dém

I Loai vil lidu d,, mm ]
12,7 0,192
Vong rasin, qué ciu, yén ngya Berl, yén ngya intalocs 254 0,190
38,0 0,165
Céc 76-127 0,03

3.3.3. Thiét bi rita khi v6i 16p dém chuyén dong

Vit liéu dém 12 cdc qud cAu lam bing polime, thuy tinh hodc nhya x&p. Khéi lugng
riéng clia qua cdu dém khong duge 16n han khéi lugng riéng cla chit 10ng.

Thip vdi 16p dém chuyén dong ¢6 thé lam viéc theo cdc ché& d9 khac nhau, nhung
ch& do 161 vu d€ thu hdi bui 1a ché dd gid 1éng hoan toan (hinh 3.12a).

Pé ddm bao hiéu qua thu hdi bui cao can tuln theo cic thdng s& sau: van tdc¢ khi 5-
6mJs, lwu luong nude widi 0,5-0,7 Vs, ti€t dién tr do cua mdm Sp = 0,4 m fmz chi€u rong
khe b = 4-6mm. Khi lam sach khi chifa keo hodc bui ¢¢ khuynh huéng tao tram tich,
nguoi ta st dung mam véi tiét dién tf do 16n Sg = 0,5-0, 6m~/m".

Khi chon dudng kinh qua cau can theo i 1€ %— > 10. Pudsng kinh t81 vu vao khodng
20-40mm va khéi lugng riéng d8 ddng 200-300 kg/m’.

Chiéu cao tinh t5i thi€u cGa 16p hat H, 12 5-8 14n dudng kinh qué cAu, cdn chiéu cao
t8i da xdc dinh theo ti 1§ EID—‘ <1

Chiéu cao }dp dém 3 trang thai chuyén dong duge xdc dinh theo cdng thife:

0,93
Vi
Hy=0,1 lSv,”'jH.n'ﬁ[_S:] (3.29)

Chiéu cao cia Idp tich 16ng ra khdi khi (phan riéng 16ng khi)
H, = (0,1 - 0,2)Hq (3.30)

§day, v)- vantSc woi chit 1ong (rén i€t dién tw do), m/s
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Higu qud xit 1y

0,075

Hy )"

n=n (3.31)
”[o,w)

v3i ng - hiéu qud xit Iy ciia thap sii bot.
Thdp ria khi dang chop véi dém qud cdu chuyén dong

B¢ bdo ddm sy hoat dong 3n dinh trong khodng vén tSc khi rong, sy phan phdi nuée
dong déu va gidm sy 16i cudn cic giot nudc theo ddng khi, ngudi ta 4p dung thiét bi rira
khi dang chop véi qua ciu dém chuyén dong.

Ton tai hai dang thi€t bi rita khi véi Idp dém chuyén dong: thit bi voi phun (hinh
3.12b) va thiét bi kiéu bom phun (hinh 3.12c).

Trong thi€t bi kiu bom phun, viée nrdi céc quéd ciu dém dugc thyc hién bing nudc
hut 1&n tf binh chita ¢6 myc nude khong ddi bang khi cdn xi7 li. Khodng hd gilta day dudi
phan chép v muc nude phy thube nang sudt cia thiét bi (khodng hd cang 16n, niing suft
cang 16n, xem hinh v&). Trong'cdc thiét bi nay, nguii ta wng dung qua ciu polietilcn
duding kinh 34-40mm, khéi hegng riéng d6 déng 110-120 kgfn13. Chiéu cao I6p dém H, =
650mm, vin t6¢ khi & ddu vao cha I6p dém dao ddng trong khodng 6-10m/s, vin téc &
déu ra 1-2m/s. Chiéu cao phin chép 12 Im. Géc md phdn chép phu thude ning suat thiét
bi, ¢6 thé tit 10 d&n 60°. BE thu héi cac giot 16ng, trong phin hinh try ngudi ta dat 16p qua
¢du cao 150mm.

Trong thi€t bi voi phun, lugng tiéu hao nudc cho Im° khi 13 4-6 L. Trds lge cda voi
phun 900-1400N/m”, bom phun 800-1400 N/m’, Niing sust tif 3000 d&a 40.000m /h.

+ hi sach -
| ——5§
K6 o 5055 5 25|KhM sach
Nude [({JIdce a2 41 3
— s 2—~
5LETE Khibdn 3— ~ 1
oOc():o og : 3
Foo o ©9 Y Ny —7
- & O(\O NUG oo‘:’uou
[ 5 = uac N -Dd’
o6 ® % —] e
Con S O E
g 240
Khi
hén Nude
Can Khi ban
R ~ ¢ Can
al

b) Cén

Hinh 3.12. Thiét bj rita khi voi lop dém chuyén dong
a- voildp ry: 1- Iudi d3; 2- dém cAu; 3- ludi chin; 4- bd phan wsi; 5- bd phin thu hdi giot 18ng.
b, ¢- v8i 18p d¢m chdp, phun va bom tia: 1- than; 2- Ludi d; 3- Ip cdu; 4- b phin 1dch giot;
3- 1dp gidi han; 6- voi phun; 7- bé véi muyc nude ¢ dinh.
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3.3.4. Thap rira khi véi I6p dém dao dong

Trong thiét bi kiéu nay, cdc qué cau dém
dudi tic dong cta dong khi khong & trang
thai gid léng ma chi dao dong, co xdt lan
nhau. Hinh 3.13 trinh bay thdp rita khi véi
I6p dém dao dong. Khi nhiém bui trudc tién
di qua cdc tia nuGc, roi sau dé qua 16p dém
bing qua cdu thuy tinh cao 155 mm. Vén 3¢
khi qua mat cit ty do cla thi€t bi 2,4 + 3,0m/s.
Trd luc clia thiét bi tir 1000 + 1500 Pa véi luu
lugng nudce tudi tr 0,25 + 0, 55U/m’ khi. Thap
rita ki€u nay c6 hiéu qua xt ly dén 99% doi
vGi cdc hat ¢é kich thude 2 pm va 16n hon.
Thuc t€ trong thiét bi ¢6 hai viing ti€p xuc khi
16ng. Vung thit nhat ¢ dang giot 16ng tao thanh
trude 16p dém, vung thd hai hinh thanh du6i
dang bot truc ti€p & trong va § trén 1dp dém.

Hi¢u qua xi ly bui clia thi€t bi ki€u nay
¢6 thé tinh theo cong thiic sau:

n=1-exp -3851-5['(
dy

3.3.5. Thi&t bi sti bot

Ph3 bién nhat 1a thi€t bi sti bot vdi dia
chdy sut va dia chdy qua. Dia chdy sut ¢ thé
la dia 10, dia ranh. Chiéu day tGi vu cia dia
trong khoﬁng 4-6mm, dudng kinh 15 thudng
tr 4 + 8mm. Chiéu rong cta rdnh 4-5mm,
con dlen tich tr do dao dong trong khodng
0,2+0, 25m” Im Bui dudc thu hdi bdi 16p bot
dude hinh thanh do tuong tic cta khi va 10ng.
Qud trinh thu hoi bui trong thi€t bi sti bot
dién ra trong cdc giai doan sau:

1. Thu hdi bui trong khong gian dudi ludi
do luc quan tinh, duge hinh thanh do dong khi
thay doi hudng chuyén dong khi di qua dia.
Hiéu qué cta giai doan nay chi 16n doi vdi
bui tho dudng kinh = 10 pm.

2. Ling bui tif tia khi, hinh thanh bdi cdc
16 hodc khe hd cta dia, vdi van toc cao dap
vao 1dp chit 16ng trén dia (cd ch€ va dap).

Hinh 3.13. Thdp rita khi vdi lop dém dao dong
1- cita nap khi thdi; 2- dém; 3- vOi phun;
4- bd tach giot 16ng; 5- ctra thodt khi.

(3.32)

Khi sach Khi sach

B 2-
Nudc
ol Il:l:ljf . e
2 *Cz'_m _\
Khi bui Khi bui
- —[]

Can Can
a) b)

Hinh 3.14. Thiét bi rita khi sii bot
a- véi mam chay tran b- v6i mam chady sti bot
1 - thin: 2- mim; 3- hop nhép li¢u; 4 - thanh
chin; 5 - hop chdy tran; 6 - voi Wi
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3. Ldng bui trén bé mat trong ciia cdc bot khi theo cd ché quan tinh - r6i.

Hi€u qua cua giai doan 2 v 3 Idn hon giai doan 1 nhiéu va dat dén 90% ddi vdi hat

bui 2-5um.
Chiéu cao 18p bot:

th

4,35x107°h %6y 05

()'I 3\’0 25

4 diy, hg- chiéu cao clia I6p nude ban diu, m
o - stifc cing bé mit cda chdt 16ng, N/m®
v - 40 nhét ciia chat léng, m’/s

h{]"‘ Vk Pk

5, S (Al-5)

£ - hé 5O trd luc dia kho

D3i v6i dia 18 va khe chiéu day 4-6 mm, E=16+17.

Bang 3.6, Cong thic tinh A,

(3.33)

(3.34)

Loai dia Tiét dién | Ché dc;) thuy dfp’\r‘lg Eoé_’lc vin toc Céng thic tinh A,
tw do khi trong ti¢1 dién ¢ do
6.7 0.35
% v
Pia 16 va rinh | 0,15-0,85 | Sdi bot 38,3\;]—”»5?[4J [&_]
Vi P
.36 .28
0,15-0,85 | Séng 54,8y, 04 [l’i_J [Ek_J
Vi Py
1,2 6
v
0,3-04 | v.=08-50 90,6[_LJ [PL]
A" P
0,92 0,46
. v
Pia 6ng 0,3-0,5 | v =10-3,5 59,43y, 68 [_'J (ELJ
Vi P

Thiét bi st bot ¢6 wu diém la hiéu qua thu héi bui cao d6i v6i hat cé kich thude 16n
hon 2um va trd lyc khong 16n 300 -1.000N/m?>.

Tuy nhién thi€t bi ndy ¢6 nhitng nhuge diém sau:
1. Hat ¢ kich thu6c nhd hon 2um khéng dudge thu hdi hodn toan
2. Cn ¢6 bd phin tach giot 16ng
3. Khéng cho phép luu lugng khi dao ddng 1dn vi nhu vily s& phd v3 ché db tao bot
4. Khdng cho phép ndng dé bui trong kh{ dao dong 16n vi ¢6 thé lam bin dia,

Thtet bi sui bot véi dia chdy qua c6 dudng kinh 16 3-8nn va it dién tr do 0, 15-
0,25m%/m", Vién toc khi trong thiét dién ty do tir 1+ 3m/s, luu lugng nude st 0,240 31/'m
chiéu cao 16p bot 80-100mm.

36



Hiéu qué xit 1¥ bui clia thiét bi sii bot dugc tinh theo cong thifc sau:
0,036 0,032
e [ Yk Hy (3.35)
e [ 2 ) (0, 09) |
7o - hiéu qua xir 1y khi vi = 2m/s v3 Hy, = 0,09m dugc tra ur d6 thi hinh 3.15 71 - d. \/E .

Ny
0.99

TTTIT T 1

0.90

0.80

070 1

080 +
0.50

0.40
0.30 L
020

0.10 +

0.02 Litiug 11 R L4111

210%  110° 110 1.10° 6.40° e

Hinh 3.15. PO thi xdc dinh hidu qud xit Iy khi vy = 2m/s va Hp = 0.09m
1- bui ki nude khi d.p > 1; bui hdo nudc khi dz.p = 43.5; 2- bui hio nudc khi dz.p <435

Luu lugng nudc wiéi 1a 0.4-0,5 Vm> khi. Vin toc khi trong thiét bi shi bot gidi han
trong khodng vén t8¢ ngip lut va vin tdc chuyén ch& do nudc tir bot sang trang thdi séng.

Vg <V < Vg (3.36)

lgvic= 0,1463 P P50 (3.37)
Py

(3.38)

Thiét bi siti bot vdi bo 6n dinh ldp bot

B6 &n dinh duge 1dp trén ludi chdy sut, 46 13 [u6i 6 ong gom cdc bang nhya dude bd
tri ditng, chiing chia mat cit thi€t bi va Idp bot ra Iam nhi¢u ngan. Nhd bd &n dinh, nudc
tich tu trén dia nhiéu hon do d6 chi€u cao 18p bot cao hon so vdi dia chdy sut khdng co bd
dn dinh. Viée tng dung bd 8n dinh cho phép gidm ding k€ luu lugng nude Wi,
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Kich thude cda bd 6n dinh duge hudng din nhy san: chidu cao cdc tAm nhya 60mm,
kich thudc cdc ngin tit 35x35 + 40x40mm.
bi€u kién lam viéc 51 wu clia thiét bj la:
Hy =100 + 120mm, vi = 2,5 +3,5m/s
m=0,05+0,1 Um®, dy = 5+ 6mm néu
So=0,18 + 0,20 m¥m”
Chiéu cao 1dp bot

4, gvk0.79m0.2

H, do1,4301.9 (3.39)
Hiéu qud x ly
0,036 0,032
M H,
= £ 3.40
n="mno [ 5 J [ 0. 09} (3.40)

3.3.6. Thiét bj ri¥a khi va dip - quén tinh

Trong cdc thi€t bi ndy, sy tiép xvic ciia khi vdi nude dudce thye hién do syt va dip ciia
dong khi 1én bé mit chdt 16ng va do sy thay ddi hudng dot ngdt cia dong khi. Két qua
clia suf va dap nay 1 cdc su hinh thanh cdc giot 16ng duding kinh 300-400um, 1am gia ting
qud trinh 1&ng bui.

Sd d6 thi€t bi don gidn nhit dugc trinh bay trén hinh 3.164. Khi véi vin t¢ 16n di vio
thdp (van tdc khi d&€n gin b& mat chat 1dng khodng 15m/s). Khi quay vong 180° di&n ra
sy ling bui quén tinh trén cac giot 1dng.

DGt véi thigt bi dang nay, muc nude c6 dinh dong vai trd quan trong. Su thay déi nhd
ctia muc nude cling ¢6 thé 1am gidm hiéu qua thu hdi bui hoic 1am ting trd lyc cia thiét bi.

Nh& khong ¢6 cdc 10 rhd d€ phin phdi nude va cdc bo phan chuyén ddng nén thiét bi
dang nay c6 thé xit 1y khi c6 ndng d§ bui cao. Dang thiét bi trén hinh 3.16b dugc (ing dung
rong i, trong d6 dong khi di vao dng ditng dude ting ¢ & diu ra nhd thu hep Ong dén
35-55mm/s va dip vao be mat chat 1dng. My nudc thip hon diu dng ra khodng 2-3mm.

Khi bii

Khi bui * Khi sach
1 Khi sach
-
Nudc Can
o — N =
a)

Hinh 2.16. Thiét bi thu hdi bul va ddp qudn tinh
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Hiéu qui ciia thiét bi thu hoi va dap quan tinh d&n 99,5% ddi véi cdc hat bui 3um va
I6n hon. Tiéu hao nudc it 0005 0,15 Um® khi. Trd lwc vao khoang 1.500-4. 000N/m”.
Ning suit c6 thé dat 40.000m>/h.

3.3.7. Thi€t bi rita khi li tam

Nguyén tic hoat dong cuia loai thi€t bi nay 1a thu hdi bui dudi tic dung cta hai luc:
fye 11 tAm va e quéan tinh.

Trong thuc &, dita trén két cdu, cdc thi€t bi rira khi i tim ¢6 thé chia lam hai dang:

1. Thiét bi ¢6 dong xody duge thye hién nhd cdnh quat quay dat 3 trung tam.

2. Thi&t bi vdi ong khi vao theo phuong ti€p tuyén. Nude rita khi chdy qua voi phun &
trung tAm va chdy thanh mang trén thanh thiét bi.

Pic diém cha thidt bi riva khi li tam 12 chit 1dng it bi cudn theo khi, bdi vi lyc li tam
s& 1am ldng t cdc giot 16ng 1&n trén thanh thiét bi.

Pé lam sach khong khi trong hé thong di€u hoa nguti ta Ung dung xiclon vdi mang
nudie (hinh 3.16a). Nude duge dua vdo thi€t bi nay & phia trén, chay thanh mang trén bé

mit trong cda thiét bi. Khong khi nhidm bui dudc dua vao dudi mdt goc nao do qo vdi truc
xiclen. Hiéu qua thu hdi bui ¢ kich thude 2-5um dat 90%, tiéu hao nude 0,1-2,0 Jm® khi.

3.3.8. Thi&t bj rita khi van téc cao (Thiét bi rua khi Venturi)

Pé lam sach khi khdi bui kich thude nhd hon 1-2pm, ngudi ta Ung dyng chd y€u céc
thiét bi rita khi vin to¢ 1dn. Nguyén 1y hoat ddng cta ching nhu saw: dong khi bui chuyén
dong vdi vén toc 70-150my/s ddp v@ nudc thanh cdc giot cye nhé. D3 xody rdi cao cla
dong khi va vin tdc tuong do1 giita bui va giot long 16n thic ddy qud trinh lang bui trén
cic giot 10ng.

Pé ting toc dong khi ngudi gy sach Khi sach
ta (ng dung cdc cd ciu khic -]
nhau nhy 6ng din khi ¢ vich
ngan, dang chép.. Tuy nhién, da s
so ngudi ta stf dung Ong Venturi. Khi b'ﬂ»[: *
Ong Venturi ¢é d6 co & dau vao Khi bui
cha khi, doan chuyén ti€p nhd +El><::|
hinh tru, ¢ d6 khi chuyén dong
véi vin 18¢ 16n nhat, sau d6 la
doan 6ng phinh ra, & day van tdc can
khi gidm xudng. |

Nudc

b)
At . . .. a, "
Thiét bi riva khi Venturi ¢o ) Can
th¢ duge chia thanh loai ap Hinh 3.17. Thiét bj thu bui wit
sudt cao va loai dp sudt thap. a- xiclon mang nudc; b- thiét bi Venturi véi bd
Loai thi nhat dudc ¥ng dung thu giot bén ngoai: 1- ng phun byi; 2- xiclon thu byi.
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d€ xit ly bui kich thudc vai um va nhd hon vdi dic trung cot 4p 18n, ¢6 thé 1én dén
20.000-30.000 N/m?>. Loai thi hai dugc st dung d€ diéu hoa khi, u6 hyc cla chiing
thuing khong vuot qui SOON/m’.

Cdc thiét bi rita khi Venturi ¢6 ning sust dén 500.000 m/h, vin t6c khi 150m/s. Tiéu
hao nude cho tat ca cdc loai thi&t bj Venturi 1a ¢ dinh va bing khodng 0,8 I/m” ki

3.4. THIET B LOC DIEN

Nguyén tic hoat ddng: Trong thiét bi loc dién, byi dude xt 1§ nhd tdc dung cla luc
dién. Cdc bat bui sau khi dudc tich dién sé chuyén dong dén gin va ling trén cdc ban
dién cue dudi tic dung ctia dién truding. Sy tich dién dién ra trong trudng phéng dién
quing sang, theo hai co ch&: dudi tdc dung cla dién wuting (cac hat bi bin phd bdi cac
ion chuyén déng theo hudng dién trudng) va bdi sw khuéch tin cla cdc ion. Co ché thi
nhit chi€m wu thé khi kich thudc hat I6n hon 0,5um, cd ch€ thif hai chiém uvu the d3i véi
cdc hat ¢6 kich thude nhé hon 0,2um. B&i vdi céc hat dudng kinh 0,2-0,5um c3 hai ¢o ché
déu hidu qua.

Trudng Iuc duge tao ra bdi hai dién cue: 1) dién cyc dm - dién circ quing sang dé tich
dién cho cdc hat. PO 1a cdc diy din manh duge b8 tri  mot khodng cdch nhat dinh. ii}
dién cuc lang, ¢6 b& mat rong hon. Hinh dang cta chiing rdt da dang: dang phing hojc
dang ludi tdm, dang gon séng, dang try, dang long mang. Cic y&u cdu ¢d ban d6i véi cdce
dién cuc ling 1a bén co hoc, citng va ¢6 kha ning tich bui khi rung, lac.

Trén hinh 3.18 gi6i thi€u so dd thiét bi loc dién kho. Khi di vao thiét bj loc tr phia
dudi qua hé thong dién cye duge lam sach va di ra oY phin wén cia thiet bi. Thiét bi dugc
trang bi co cdu rung dé€ 1am sach bui trén dién cye. Hiéu qud cuda thi&t bj loc dién khi thu
héi hat ¢é kich thude 0,5um dat 99% va
gidm khi vén t8c dong khi tang.

4— —5
Trong cOng nghi€p, ngudi ta con s
dung thi€t bi loc dién udt, wong dé viée 7 » Khi sach
lam sach cdc dién cwc dugce thye hién bing - 3 o
cdch twGi qua voi phun. Thiét bi loc dién %
u6t dude ng dung dé€ thu hdi bui, suang 2
cde axit khdac nhaun. 1—/
Hiéu qud cla thiét bi loc dién phu Khibé ]
thudc tinh chat cda bui va khi, vin tdc va € ¢ 0 ~’

tinh dong déu phan phdi dong bui trong
tiét dién thiét bi. Hi¢u thé cang cao va vin \:/\37
i6c khi cang thap, hidu qud thu hdi bui VB
cang cao.
Hinh 3.18. Thiét bj loc bui tinh dién dang dng
I- di¢n cye ling; 2- dién cue quang séng;
3- khung; 4- bd phin gid bui; 5- cdch dién,

Hi¢u qud lam sach khi trong thi€t bi
loc dién dudce tinh theo cdng thifc sau:
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- B&i v6i thiét bi loc dién dang dng

[ v, L
n =100 l—exp[— Yh ﬂ (3.41)
i vi.R
- P&i v4i thiét bi loc dién dang bing
| 2
n =100 l—exp{— VhLﬂ (3.42)
i vih

dddy vy - van t8c chuyén dong ciia hat dén dién cyc ldng, (m/s), Vi dude xdc dinh theo
¢Ong thifc sau:

P61 véi hat dudng kinh dy 2 Tpm

E%d,
vh=0,118x10"" 5] (3.43)
Pédi v4i hat dudng kinh < 1pm
EC,
v =0,17x10"" 7 (3.44)
. 3
Hé s0 Cy = Ar (3.45)
dh
véi A=0815-163
- chiéu dai quang dudng tf do trung binh ciia phan i khi = 10" m.
Hiéu thé dién trutng, V/m
E= Pl_ (3.46)

Gdiy U- hicu th€ d hai dav dién cuc, V;
1- Khoang cich giita cdc dién cuc, m;
vk - vin t8c khi trong i€t dién w do, m/s;
L - chié¢u dai hitu dung ciia thiét bi lpc dién. m;
R - bdn kinh &ng dién cyc ling, m
h - khodng cdch giita dién cvc quing sing va bing dién cuc ing, m
Thiét bi loc dién c6 thé xif Iy mot thé tich khi 16n vdi cde hat bui kich thude tr 0,01 -
100pm, chiu duge nhiét do 1én dén 400- 500°C. Trd lye cla thlLt bi loc dién khodng
150Pa. Tiéu hao dién ning cho xU Iy khi khoang (0,36-1 810 *Jm’. Bui ¢6 do din dién
cang cao thi hi¢u qua thu hdi cang 16n. Thanh phan khi v& bui dnh hudng dé&n dd dan cda
né. Khi d6 dm ctia khi ting, dién trd riéng phén cia bui gidm. Nong do ciia SO, va NHj
khodng vai phin ngan hay vai phdn trim trong khi ciing lam ting ddng k€ d6 dan dién
ctia bui. N&u vin 8¢ khi trong thiét bi loc dién ting thi hi¢u qui xit ly gidm va ngoaira
¢on ting kha ning 161 cudn buyi theo ddng khi.
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3.5. THU HOI SUONG MU

Sudng mu duge hinh thanh do ngung ty hdi hodc do tuong tdc héa hoc clia cdc chit
trong hé thdng hat phin tdn. Trong sdn xuit, sUdng mu thutng dude hinh thanh trong sin
xuit H,SO4, H4PO,, trong ¢d dac cic axit vi mudi, bay hdi diu ma.

D€ thu héi suong mi, ngudi ta Ung dung thi€t bi loc thu hdi sudng dang sgi, ludi va
thi€t bi loc tinh dién udt. Nguyén Iy hoat dong cia thiét bi loc thu hdi swong dang sdi dua
trén qud trinh thim cdc hat 16ng bing cdc sdi khi cho swong di qua 18p sgi. Khi ti€p xic
v3i bé mit sgi, st két tu cdc hat 16ng va hinh thanh mang I6ng dién ra, cdc hat suong
chuyén déng vio trong I3p sgi, rdi sau d6 roi thinh giot va tich ra khoi mang loc.

Uu diém clia thiét bi loc: hiéu qud thu hdi bui cao, lam viée bén, két cu, 13p dit va
van hanh don gidn. Nhuge diém 13 mang loc mau ddy khi ham lugng céc hat rdn trong
sudng 16n hodc khi hinh thanh cdc mudi khong tan do ttong tac giita nude cung vdi cdc
khi COa, SO,, HE...

Su dich chuyén ciia chit 1dng thu hdi trong mang loc dién ra duéi tic dung cia luc
hip din, khi ddng Iuc v lirc mao din. Qud trinh nay phu thude cdu trdc cha 16p sdi
(duding kinh sgi, d6 xdp, dod dong, nhit clia 18p soi), van toc loc, d6 dinh U6t cha sdi, cdc
tinh chat vt Iy clia chdt 1dng va khi. Lép soi cang chit va dudng kinh sgi cing nhé chat
1ong dugc giit trong né cang nhidu.

B¢ ting cuding hiéu qua ciia qud trinh xf 1y, ngudi ta thudng ting dung cdc thiét bi hai
bic, ching dudce chia lam hai dang:

- Dang thi nhat: thi€t bi loc du tién ding dé€ thu hdi cic hat 16n va gidm néng do
sudng mi, Thi€t bi loc thit hai d€ thu hdi cdc hat phin tdn cao.

- Dang thit hai: thi€t bi loc diu tién ding d€ tao hat, trong d6 tat cd cdc hat déu ling
¢On chit 16ng thu hdi dude cudh theo dong khi & dang cdc giot 1dn, di vao thiét bi loc thu
hoi giot thit hai. Trong thidt bj nay ngudi ta st dung cdc phdt sgi duding kinh 70 pm. Khi

vin 8¢ loc 1a 1,5-1,7m/s, trd luc & 1a 5001\Um2 con hi¢u qud xif Iy cdc hat 16n hon 3um
dat gdn 100%.

3.6. CHON THIET BI XU L BUI

Viéc chon loai thi€t bi 81 wu d€ 1am sach khi 12 van dé phtc tap, phu thude vao rit
nhi€u thong 6. D6 1a cdc thong s6 héa 1y va cong nghé ciia khi thai, thong s& cOng nghé
va thi€t k& ciia thi€t bi thu hdi bui cling nhu cdc thong s3 kinh t€ vA tinh dic trung khac
cda thi€t bi.

Céc thong s6 quan trong chi y&u 1a 46 phén tan, do sach yéu ciu, nhiét do, d6 £m,
tinh in mon cia khi.

Théong thudng hiéu qud xit 1y cla thi€t bi lién quan chit ché véi chi phi nang lugng
va kich thudc thi€t bi. PO sach yéu cdu cang cao, chi phi diu tv cho hé théng xi 1y va vin
hanh thiét bi ciing cao.
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Khi chon thiét bi thu hdi bui can quan tAm dén céc chi s6 ¢d ban sau:

« Thi€t bi hoat ddng trén cd ché king bui khd trong lyc, quan tinh, li tdm 12 ré nhdt,
nhung chi thu hdi bui thd (cé kich thudc > 10pm). Thuding ching chi déng vai trd xif 1§
bui s0 bo.

« Da 50 thi€t bi ling bui udt ¢6 thé cho hiéu qua cao khi kich thude byi trung binh
(>1pm). Mudn thu hdi bui min hon phai ting luu lugng nude (10n ning hugng). Ngoai ra,
¢in phai x{t I¥ nu6c thai va chéng an mon thiét bi.

» Thi€t bi loc dién ¢6 thé cho hiéu qua cao ngay cd khi bui phin tdn cao (nhd hon
1pm). Tuy nhién cdn phai ki€m sodt khi thai vi nhiét do, dd 4m, vin 3¢ khi anh hudng
nhiéu dén hiéu qua ciia thi€t bi loc dién.

« Thiét bi loc bui qua vach ngin cho hidu qua cao nhat di véi bui phén tdn cao,
nhung ciing cin giif cdc théng s6 khi thai trong gidi han nhit dinh. V&n dau tu thi€t bi nay
nhd hon thiét b loc dién nhung chi phi vin hanh 16n hdn.
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Chuong 4
XU LY KHIf THATI BANG PHUONG PHAP HAP THU

4.1.CG SO LY THUYET CUA QUA TRINH HAP THU

Hap thy 12 qua trinh quan trong d€ x& 1y khi va dudc tng dung rit phidu trong céc
cong nghé khdc. Hip thu dva trén cd sd clia qud trinh truyén khéi, nghia 1a ¢6 sy van
chuyén tit pha nay vio pha khdc. Phy thubc vio ban chit cia su tuong tac gitra chat hap
thu va chét bi hidp thu trong pha khi, phuong phdp hap thu dugc chia ra lam 2 loai: hip
thu vét iy va hap thu hoa hoc. Hap thu vat 1y dua trén sy hoa tan cia ciu ti pha khi trong
pha 1ong. Con trong hap thu héa hoc, giita chat bi hap thu va chét hip thu hodc ciu tir
trong pha léng x4y ra phan dng héa hoc.

Trong qud trinh hap thy vét Iy, sy vin chuyén vit chit trong m3i pha duge xdc dinh
biing phuong trinh truyén khéi n dinh:

G = BkF(y-yp) = BIF(x;-x) (4.1)
Phudng trinh van chuy&n vat chit tif pha nay vao pha khdc la:
G = KF(y-y ) = KiF(x -x) (4.2)

dddy G- s0 mol vat chit dude chuyén trong 1 don vi thai gian, mol/s
Bk, Bi - hé s6 truyén khoi trong pha khi va 16ng, m/s
F - b& mat (i€p xiic pha, m*
¥.X - n0ng do chat bj hdp phu trong pha khi va pha 13ng, mol/m’
Yp» Xp - nOng db chdt bi hip phu trén bé mit phan chia pha trong khi va 1dng, mol/im’
K, Ki - hé s6 truyén khdi téng qudt trong pha khi va 16ng, /s
y*, X - ndng 49 cdu tif trong pha khi va 1dng cin bing vdi ndng dé trong pha tong va
khi twrang dng, mol/m”
Quan hé giita hé s0 truyén khdi B va hé s& truyén khdi tdng quat:
I I m

Lt 1 m (4.3)
Kk Bk BI

—l—= I +i (4.4)
Ki mf B

m - hiing s6 cin biing pha (y, = m Xp)

V3t cdc hé cé dd hoa tan cao, m ti€n dén 0, vi vy Ky = By. Khi dd, trd lyc ciia qud
trinh truyén khdi tap trung trong pha khi. Con khi hé ¢6 d6 hoa tan bé, m ¢d gid tri Idn, do
d6 K = f3). Trong truing hdp ndy, wd lyc truyén khai tap trung trong pha 16ng.

Khi dién ra phdn dng hda hoc trong pha 16ng, hiéu nbng do & bé mat phan chia pha
tdng, do d6 so v6i sy hap thu vét Iy, van toc hip thu héa hoc 1dn hon rat nhidu. Vin 0c
phdn ttng héa hoc cang ting, van 8¢ hip thu cang tang.
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4.2. HAP THU SO,

Dé hip thu SO, ¢6 thé st dung nudc, dung dich hodc huyén phu cha mudi kim loai
kiém va kim loai kiém thd.
4.2.1. Hp thu biing nudc
Qui trinh hap thu SO; biing nude dién ra theo phdn dng sau:
SO, + H,0 = H' + HSO3'
D6 hoa tan cia SO, trong nude thap nén phdi cin luu lugng mede 16n va thi€t bi hip

thu ¢é thé tich 16n. Viéc loai SO, ra khdi dung dich dugc thuc hién bang cach dun néng
né dén 100°C, ¢én chi phi nhiét 1dn.

4.2.2. Hap thu biing huyén phit CaCO;

Uu diém cia phuong phdp nay la: quy trinh cdng nghé don gidn, chi phi hoat ddng
thap, chdt hap thu d& tim va ré, c6 kha ning x1 ly khi ma khdng can 1am ngudi va xd 1y
bui sd bo.

Qué trinh hip thy bing huyén phit CaCOj; (thanh phin rin:léng = 1:10, kich thude
hat CaCO3 0,1mm) dién ra theo céc giai doan sau:

S0, + HO = H3504

CO; + H,O = H,CO5

CaCO;3 + HaS03 = CaSO; + HoCOs

CaCO3 + H,CO3 = Ca(HCO3),

CaSO; + H,SO3 = Ca(HSO3),

Ca(HSO3): + 2CaC0O; = Ca(HCO3), + 2CaS0;3
Ca(HCO3); + 2H,S0; = Ca(HSO3)2 + 2H,CO;
Ca(HSO3); + O; = Ca(HSO4);

2CaS05 + O; = 2CaS0y

Ca(HSOy); + 2CaS0O; = Ca(HSO1); +2CaS0y
Ca(HSOy), + 2CaC0O5 = 2CaS0O, + Ca(HCOs),
Ca(HSOy); + Ca(HSO3); = 2CaS04 + HyS0;
CaSO; + 0,5 HO = CaS03.0,5H,0

CaS0Oy + 2 H,O &= CaS04.2H50

Cdc phan Gng trén phu thude thanh phin va d6 pH clia huyén pha,

Khi déng thisi hap thu nhidu khi, vin t6¢ hap thy ciia mdi khi bi gidm sat. Khi hap thu
hoa hoe trong thap chdy mang hay thap dém s& xudt hién hién twgng doi fwu bé mat. Ban
chiit cdia hién tugng niy 13 wén bé mit phan chia pha xudt hién dong doi lwu cudng bic
thiic diy gud trinh truyén khai.
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Qud trinh hip thu dugc thue hién trong nhiéu loai thdp khdc nhau: thdp dém, thdp
chdy mang, thdp dia, thdp phun, thdp sti bot va thap ting s6i,

Thép hap thy phdi thda min cdc yéu ciu sau: hidu qud va c6 khd nang cho khi xuyén
qua, trd lyc thip (<3.000Pa), k&t ciu don gidn va van hanh thudn tién, kh&i higng nhé, it
bi tdc nghén bdi ciin sinh ra trong qu4 trinh hap thu.

Thip dém thutng dugc sit dyng khi niing suit nhd, moi trudng dn mon, ti 1& 14ng: khi
I6n, khi khong chita bui va qu4 trinh hip thy khOng tao ra cin ling.

Thip dia thueing kinh t& hon vi nd cho phép vén tdc khi I6n va do d6 gidm dudng kinh
thap. Thap dia dugc st dung khi ning sudt 16n, luu lugng 1dng nhé va moi trtding khong
&n mon. Phé bién nhat 1a thip dia chép va thdp dia xuyén 15,

Thip ¢6 cd cdu phun chdt Iong biing cd hoc hay bliing dp sudt dugc goi 12 thap phun.
Thdp phun duge diing khi yéu ciu trd luc bé va khi ¢c6 chita hat rin. Thdp hap thu vdi 16p
dém chuyén dong theo nhidu dang khic nhau dang dugc nghién cidu ung dung.

4.23. Hap thu biing Oxi-hydroxit magie
SO, duge hip thu bdi oxit - hydroxit magié, tao thanh tinh thé ngim nudc sunfit
magi¢. Trong thi€t bi hip thu, xdy ra cdc phdn dng sau:
MgO + SO; - MgS0;4
MgO + H,0 - Mg(OH),
MgSO; + H20 + SO; — Mg(HSOn),
Mg(OH), + Mg(HSOs); —» 2MgSO; + 2H,0
B6 hoa tan cla sunfit magié trong nude bi gidi han, nén lwgng dv & dang
MgS0;3.6H,0 va MgS0;3.3H,0 roi xudng thanh cin ling.
Ti ¢ rdn:iéng trong huyén phit 13 1:10; do pH & ddu vao 13 6.8 -7.5; con & ddu ra 1
3.5 - 6,0. Sunphat magié duge hinh thanh do oxi héa sunfit magic.
2 MgS0;3+ 0y - 2 MgS0,
Su hinh thanh MgSO4 khdng ¢6 1gi cho viéc tdi sinh MgO (nhiét d6 phan hily MgSO,
12 1.200-1.300°C). Do d6, cdn han ché phin tng nay bing cdch gidm thdi gian t&p xic
gitra pha khi va pha 1dng hodc dung hod chit gidm tinh oxi héa.
Tai sinh oxit magié: dugc thuc hién trong 10 nung & nhiét d6 900°C vdi xic tic than
cOc, phdn #ng dién ra nha sau;

C
MgSOs —gr55e—> MO +50.7

Lic nay ndng do SO, trong khi thodt ra 1i 7-15%. Khi dugc lam ngudt, tdch bui va
suong mil axit sunfuaric rdi dua di sdn xudt axit sunfuaric.

Uu diém cta phudng phép nay la:

1. C6 thé xi¥ Iy khi néng khong cdn lam ngudi so b

2. Thu duge sdn phim tin dung 12 axit sunfuaric

3. MgO sdn ¢6 va ré, hiéu qua x{ Iy cao.
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4.2.4. Phuong phap kém
Trong phudng phap nay, chdt hap thy 12 kém. Phén tng hap thu nhu sau:
SO, + ZnO + 2,5H,0 — ZnS0;.2,5H,0
Khi ndng dd SO, Ién:
280; + ZnO + H,0 = Zn{HSO3),
Sunfit kém tao thanh khéng tan trong nude duge tdch ra bing xiclon nude va say kho.
T4i sinh ZnO bing cdch nung sunfit & 350°C.
ZnS0;.2,5H,0 — Zn0 + S0, + 2,5H;0
SO- dude tiép tue xi¥ 1y, ¢on ZnO dudce tdi st dung trong qud trinh hap thu.
Uu diém: c6 kha ning xt 1y & nhiét do cao (200 - 250°C).
Nhucce diém: c6 thé hinh thanh sunphat kém (ZnSOy), lam cho viéc tdi sinh ZnO bl
I6i v& kinh t€ nén phai thudng xuyén tich ZnSO, va bd sung thém ZnO.

4.2.5. Hap thu biing mudi Natri

Uu diém cta phuong phdp nay 14 ing dung chit hép thu héa hoc khdng bay hdi, ¢6
kh4 ning hip thy ldn. Phuong phdp cé thé dugce ting dung dé€ loai cdc SO; ra khdi khi §
cdc ndng d6 khdc nhau. _
Né&u diing soda dé hip thy ta thu dude sunfit va bisunfit natri,
Na,CO; + SO, = Na,SO3 + CO;
Na,S03 + SO, + H,O = 2NaHSO;4

Khi tham gia phin (ng véi sunfit va bisunfit lam ting ndng dd bisunfit.
SO; + NaHCO3 + Nao2SO3 + HO — 3NaHSO,

Dung dich hinh thanh tdc dung véi oxit k€m tao thanh sunfit kém.
NaHSQ; + Zn0Q — ZnSO3 + NaOH

4.2.6. Phitong phap Amoniac
SO, duge hap thu bdi dung dich amoniac hodc dung dich sunfit - bisunfit amdn.
Uu diém ctia phudng phap nay 1a: hiéu qud cao, chat hap thu d€ ki€m, thu duge sdn
phim cin thi€t (sunfit v bisuntit amdn).
Phdn ttng héa hoc ¢lia qua trinh:
H,0 + SO5 —> H,505
2NH4OH + H;S03 == (NH4):S03 + 2H,0
(NH,):S0; + H,S03 = 2NH,HSO;
2(NH4),803 + Oy = 2(NH4)504
Néu thé¢m HNO;:
(NH4)»S0; + 2HNO; = 2NH3NO; + SO, + Hy0
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NH;HSO; + HNO; = NH,NO; + SO, + H,0

Nitrat amon (NH4NO3) thu duge ding lam phdn bén, con khi thu duge chira
15-30% SO, d€ sin xuit H,SO,.

Tuong ty, co thé sén xuat phan photphat bling cdch cho thém axit photphoric.
3(NH4)2303 + 2H3PO'4 — 2(NH4)3PO4 + 3502 + Hzo
3NH4HSO;3 + H3PO4 — (NH4):PO4 + 3505 + 3H,0

4.2.7. Hap thu bing hdn hgp mudi néng chiy

Xt ly & nhiét dd cao ¢6 thé dung hdn hgp cacbonat kim loai kiém c6 thanh phan nhy
sau: LiyCOs - 32%, NayCO; - 33%, KoCOs - 35%. Pi€m nong chiy 1a 397°C. Néng do
SO; trong khi tro tir 0,3-3% s& duge hap thu 99%.

Qud trinh gdm 3 giai doan: hdp thy, khi¥ va phuc hdi.
Hap thu: SO, duge hap thy bdi g8c cacbonat dé tao thanh sunfit va sunphat kim loai.
Khit: & nhiét do 600°C
4Me;r803 — 3MesS04 + MesS
Me,S04 + 4H; —> Me,S + 4H,0
Me;S04 + 4C0O - Me,S + 4C0O,
Phyc héi: dung hén hap CO, + Hy0 & nhiét db t = 425°C.
MesS + CO;z + H,O — Me,CO3 + H,S
Khi sinh ra chita 30% H,S, CO va H,0 dugc dua di sdn xudt luu huynh (theo phuong
phap Claus).
4.2.8. Hap thy biing cdc amin them

D€ hip thy SO, trong khi thai cda luyén kim mau (ndng dd SO, khodng 1-2% thé
tich) ngudi ta sit dung dung dich CsH3(CH3)NH, (1 1&¢ C¢H3(CH3),NH,. nude = I:1).
CgH3(CH3):NH; khong trén 13n véi nude nhung khi lién k&t vai SO, tac thanh
(CGHg(CH:{)zNHg)z‘SOQ tan trong nudc,

2C()H3(CH3)2NH2 + SOZ = CﬁH}(CH:;)zNHSOONHg(CH:;)2C6H3
Thu hdi SO va phuc hdi dung dich hap thu duge tién hanh trong thap chung d 100°C.
4.3. HAP THU H,S, CS», RSH
4.3.1. H&p thy H,S

H>S 12 tap chét cta khi v nhién va khi diu md, khi k¥ thudt va khéi 10 chita H,S ¢6
tinh &4n modn manh.

DE xtt 1y H,S ngudi ta iing dung cdc phuong phap hap thy héa hoc khdc nhau.
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4.3.1.1. Phuong phdp cacbonat

Trong phuong phap nay, H,S duge hip thu bdi dung dich Na;CO3 hodc K,COs. Sau
d6, dung dich duge phuc hdi bing dun néng trong thip chan khong. lam ngudi va quay lai
hdp thu H,S. Phin Ung dién ra nhu sau:

Hap thu: MezCO3 + HoS = MeHCO; + MeHS

Phuc héi: MeHS + CO; + H,0 <= MeHCO; + H,8

Do dd hoa tan cia K;COj, NayCO3, NaHCO3, KHCO3 khic nhau nén dé hap thy
ngudi ta sit dung dung dich c6 ndng dd khac nhau.

K>CO4 tan nhiéu trong nude nén né dude st dung v4i ndng dd cao. Piéu do cho phep
gidm luu lugng va gidm ndng lugng cho vi€e phyc hdi dung dich hap thu va vén chuyén
dung dich. Nhung do gid dung dich K;CO3 cao nén ngudi ta thutng ding Na,;CO3,

4.3.1.2. Phuong phdp photphat
Pé hap thu H,S biing phudng phép photphat ngudi ta st dung dung dich chifa 40-50%
photphat kali (K3POy).
K3PO, + HyS = KHS + K;HPO,
TU dung dich, H,S dudc gidi ph(’mg nh¥ dun soi & nhiét do t° = 107-115°C. Khong ¢6

sy an mon thiét bi dun s6i. Dung dich 8n dinh, khong tao thanh sin n phim 1am gidm chat
lugng dung dich.

Uu diém: chi thi hip thu H,S.

4.3.1.3. Phuong phdp kié¢m - asen
Dung dich kiém - asen dugce tao thanh theo phén ng:
INa,CO5 + Asy03 + H;0 = 2NayHAsO; +2C0;
Sau d6 hap thu H,S
2Na,HAsQ3 + 5H,S = NagAsySs + 6Hx0
NayAs:Ss + 0; = NagAsyS;00
Dung dich NasAs;S50, dude tao thanh cling 12 chit hap thy HpS
NasAs;S50, + H3S = NagAsSs0 + H0
Phuc hdi dung dich bing oxi clia khong khi
INasA$2S60 + O = 2Na,As;S50; + 28
Lutu huynh dugc tach ra khdi dung dich, cdn dung dich duge quay trd lai thap hap thu.
Céc phin Wng phu din ra trong qué trinh hip thu:
Na,COz + HyO = NaOH + NaHCO3
Na;COj3 + H,S = NaHS + NaHCO;
Na,COs + 2H,S = 2NaHS + CO; + Hy0
NaOH + H,S = NaHS + H;O
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4.3.1.4. Phuong phdp soda - sdt
Hap thu HS bing huyén pha hydroxit st II va L. Huyén phi dugc didu ché bing
cach tron dung dich 10% Na,CO3 v6i dung dich 18% sunphat sit.
FeSO4 + Na;COs5 + HyO — Fe(OH); + NarSOy4 + CO,
Cho khong khi qua dung dich d€ oxi héa sit (II) thanh sit (IID).
4Fe(OH), + O + H,0 — 4Fe(OH);
HAp thy H,S theo cdc phan ing sau:
H>S + N32C03 — NaHS + NaHCO3
3NaHS + 2Fe(OH); — Fe,S + 3NaOH + 3H,0
3NaHS + 2Fe(OH); —> 2FeS + S + 3NaOH + 3H,0
Dé tdi sinh dung dich, cho khéng khi qua né:
2Fe;S3 + 6Hy0 + 30, —> 4Fe(OH), + 65
4FeS + 6HO + 30, —> 4Fe(OH); + 45
NaHCQO3; + NaOH — Na,CO; + H,0
2NaHCO3; —-Na,CO;3 + H,0 + CO»
Khi tdi sinh, 70% H,S chuyén thinh phin 6t S, phan con lai (6 dang NaSH) bi oxi
héa thanh Na;S,05 va H,O
2NaHS + 20, —» Na,S;0; + H,0
Phudng phip nay cho phép dat hidu qua trén 80%.

4.3.1.5. Phuong phdp hydroquinon - kiém

Bén chat ciia phuong phap nay 12 hdp thy H,S bang dung dich kiém - hydroguinon.
Hydroquinon 1a chat xdc tdc. Qué trinh din ra nht sau:

H,S + NHQCO:; — NaHS + NaHCO3

NaHS + @O +H,0 - HO@—OH + SV + NaOH

Phuc hdi soda:
NaHCO3 + NaOH — Na,CO; + H,0O
Phuc hdi quinon:

HO@»OHH),SOz—)O:@: O+H

Phdn tng phu:
2NaHS + 20, > N825203 + H,0
Sy tich liy Na;S;03 va NaHCO;3 lam gidm khd ning hip thy do gidm ndng d6
NayCO; va gidm do pH cda mdi truong, PE gilt hoat tinh clia dung dich hap thu, phai
thém dung dich soda va hydroquinon mdi. Dé gilt d6 pH trong khodng 9-9,5 ta thém dung
dich NaQH.
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4.3.1.6. Hap thu bang etanolamin

H>S va CO, dudc hap thu bdi dung dich monoetanolamin va tri-etanolamin. St dung
dung dich 15-20% monoetanolamin 1¢i th& hdn do dung dich niy c6 khd nang hap thu
cao, kha ning phén @ng 16n va dé& phuc hdi. Trong qué trinh hdp thy dién ra cdc phin 1ing
Ung sau:

HO-CH,-CHp-NH3 N
2(OH-CH,CH,-NH,) + H,S =
HO-CH,-CH,-NHj
HO-CH,-CHy-NH3
/s + H,S = 2(0OH-CH,CH,-NH,-SH)
HO-CH,-CH,-NHj

3 25-40°C, phan ting hip thu hudng tif trdi sang phai; khi ting nhiét do dén 105°C,
phéan ng theo chi€u ngudce lai.

4.3.2. Hap thu CS,, COS va mercaptan (RSH)

Cacbon hwu huynh & nhiét do thuding c6 hoat tinh y&u. Vi viy, phuong phép hap thu
héa hoc chi dat hiéu qud thiap. Khi chita CS; va COS 6 400-500°C khi ¢6 xtc tdc crom-
sit hoic ¢ 600°C ¢4 xic tic ddng s& chuyén thanh H,S.

Cac mercaptan thap tan trong kiém, nhung khi khdi lugng phin t& ting d§ hoa
tan gidm.

NaOH + RSH = NaRS + H,O
(Cf) 02 va COz)

Khi ti&p xur 13u vdi kiém, cdc mercaptan bi oxi héa thanh disunfua va polisunfua khé
tan trong kifm.

4RSH + 07 — 2R-S-5-R + -0

D& phuc hdi chat hap thy, ngudi ta thdi hoi nude hodc khi néng qua dung dich dun
néng dén 70-90°C. '

4.4 HAP THU CAC OXIT NITO

Khi thai chita cdc oxit nitd duge hinh thanh trong mo6t s& nganh sdn xudt hod chét
cOng nghiép, trong qud trinh chung cat ddu mo, khi dot nhién liéu...

Ciéc hgp chit gifta nitd va oxi 1a: N;O, NO, N»03, NO3, N204, N,Os, NO;3, N2Og. NO;
3 nhiét d6 thudng khong tham gia phdn ing, d nhiét do cao (900°C) bi phan hiy thanh
nitg v oxi. NO khé tan trong nudc, trong mudi va cdc hgp chat hitu cd. Vi cde mudi héa
tri 2 cda sit,-ddng, mangan, niken... NO tao thanh hgp chat phic, d€ bj phin hdy khi dun
ndrg. NO, duge hinh thanh do oxi hoa NO bing oxi, tan trong nudc tao thanh axit nitd.
N-0O5 chi tdn tai ¢ nhiét d6 thap. N,O4 duge hinh thanh do polime hda dioxit nito va 1a
¢hit oxi héa manh. N.Os it bén, 12 chit oxi héa manh.
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Trong thyc t€ NO va NO, thudng dugc thai ddng thdi. Khd khan cd ban clia qud trinh
hap thu [a do hoat tinh va tinh hda tan kém ciia oxit nito. D& gidi quy&t van dé nay c6
nhi€u cdch, théng thudng 13 oxi héa NO thanh NO,. Cic chat oxi héa duge ding 1a:
HzOz, KMHO4, KBI'O3, HNO3, (NH4)2CI' 207, N a2Cr204, KzCI’zO'; Tr ong s& do, KBI‘03 la
chat oxi héa manh nhat.

D€ hap thu c4c oxit nitg ngudi ta ding nude, dung dich kiém, axit va chit oxi héa.

4.4.1. H4p thu biing nudc
Khi hdp thy NO; bling nudec mét phén axit nitric duge sinh ra & pha khi:
3NO; + H;O = 2HNO; +NO +Q
D& xit ly cdc oxit nitd ¢6 thé sit dung dung dich oxi gia lodng:
NO + H,0y - NO; + H;0
3NO; + H,0 —» 2HNOs + NO
N203 + H,Oy = NyO4 + HyO
N;O4 + HO = HNO; + HNO;

Y€u 8 cd ban xdc dinh tinh kinh & cia qua trinh 12 ham lugng oxy gia (vao khodng
6kg trén 1 tdn axit).

Qud trinh hdp thu NOy thanh axit HNO, tang theo d6 ting ndng d6 axit va 4p suit
neng phan cia NO,. D€ thiic diy qud trinh ¢6 thé diing chat xiic tic. Hiéu qua xi 1y ¢6
thé dat 97%.

4.4.2. Hip thu biing kiém

Ngudi ta sit dung nhiéu dung dich kiém va mudi khic nhau dé hap thu NO,. Hap thu
héa hoe NO, biing dung dich soda dién ra theo phuong trinh phan @ng sau:

2NO; + NayCO3 = NaNO;3 + NaNQO; + CO; + Q
Céc phuong trinh phan ing cho qud trinh hap thu N,O5 biing cac dung dich kiém hoic

bang huyén phu khic nhau nhu sau:

2NaOH + N,03 = 2NaNOQO; + H,0

Na;COj3; + N;O3 = 2NaNQ; + CO,

2NaHCOj; + N,03 = 2NaNO; + 2C0O, + H,0

2KOH + N>O3 = 2KNO» + H,0

K2CO3 + NoO3 = 2KNO; + CO,y

2KHCO3 + N;O3 = 2KNO; + 2C0O; + H>0

Ca(OH); + N0z = Ca(NO;y); + H,0

CaCO3 + N20O3 =Ca(NO»); + CO,

Mg(OH); + N>O; = Mg(NO,); + H,0

MgCO3 + N,O3 = Mg(NO,), + CO»
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Ba(OH)» + N,O3 = Ba(NO»)> + H,0
BaCOj3 + N;03 = Ba(NO»), + CO;
INH,OH + N2O3 = 2NH,NO; + H,0
INHZHCO;3 + N;O3 = 2NH4NO; + Hy0 + CO;
Khi hap thu N,Os, hoat d6 clia cdc dung dich ki€ém gidm theo thd tf sau:
KOH - NaOH > Ca(OH), > NaC0O; > KO, > Ba(OH)y >

1 0,84 0.80 0,78 0,63 0,56
NaHCO, » KHCO,; > MgCO; > BaCO, > CaCO; > Mg(OH)
0,51 0,44 0,40 0,40 0,39 0,35

Céc chi s8 néu 1én hoat do ¢ta dung dich kiém tuong doi so véi dung dich KOH. Céc
dit liéu nay tuong Wng véi ndng do ban diu clia dung dich 12 100g/1 va thdi gian h&p thu
Ja 10 phit.

4.4.3. Hap thu chon lgc
Pé hap thu NO khi khong cé O trong pha khi, ¢6 thé sit dung cdc dung dich FeSO,,
FeCl,, NasS,03, NaHCO;.
Phuong trinh phén 1ing tao thanh phifc nhu sau:
FeSO, + NO = Fe(NO)SO;4
FeCl, + NO = Fe(NO)Cl»
Khi dun néng dén 95-100°C, phitc Fe(NO)SO, phin ri, sinh ra NO, con dung dich
duce 141 st dung. Phuic Fe(NO)CI; cling phén rd tuong to.

Dung dich FeSO4 dé ki€m va ¢6 hiéu qua hap thu cao. Kha ning hap thu caa dung
dich phu thudc vao ndng dd FeSOq4, nhiét do va ndng dé NO trong pha khi. J nhiét do 20-
25°C dung dich ¢c6 th€ hap thu NO véi néng d6 nhd. Su cé mit cha axit H>SO4, HNO3,
cdc mudi vi hop chit hitu ¢g trong dung dich 1am gidm khd ning hap thu cda nd. Tuy
nhién sy ¢6 mat H;SO04 véi ndng d6 0,5-1,5% (th€ tich) lam e ché€ qué trinh oxi héa
FeSO, thanh Fes(S04);.

St dung dung dich Na»S;03, NaHSO4, (NH;),CO sé tao thanh nitd.

2N2a;8,03 + 6NO = 3N; + 2Na504 + 250,
2NaHSO; + 2NO = Nj; + 2NaHSOy4
2(NH5),CO + 6NO = 5N; + 4H,0 + 2C0O,

& nhiét do cao hon 200°C, NO lién k&t vdi NH; theo phan tng:

4NHj3 + 6NO — SN; + 6H,0

Axit sunfuaric dugc sit dung dé hap thu NO; va NyOs:

H,S0; + 2NO; = HNSOs + HNO3
2H,S80,4 + N>O3 = 2HNSO5 + H,0
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Khi dun néng hodc pha lodng bing nudc, HNSOs sé sinh ra cde oxit nito:
HNSOs + H,0 = 2H,504 + NO + NO,
Tuung tdc giifa cdc oxit nito véi chit hdp thy hiéu qua nhat & nhiét do 20-40°C.

4.4.4. Phuong phap hap thy dong thdi SO, va NO,

Khi thaz chita SO, va NO sinh ra khi d6t nhién liéu ¢é luu huynh. X ly dong thai
SO: va NOy dugce tién hanh biing dung dich kiém. Khi hap thu biing dung dich NaOH va
Na,COs3, sédn phim hip thu sé la Na,504, Na,S0Q3;, NaNO;, NaNOjy; con hap thu bing
Ca(OH)> sdn phdm sé& 1a CaSQy, Ca(NO;3),. Higu qué xit ly SO, thudng khodng 90%, con
NO, 1a 70-90%.

4.5. HAP THU HALOGEN VA CAC HOP CHAT CUA CHUNG

4.5.1. X{t 1y cac hgp chit chia flo

Khi chita flo sinh ra khi 4p dung phudng phép dién phan dé sin xuit nhom va khi ché
bi€n cdc photphat ty nhién thanh phian photphat. Cic khi ndy chita florua hydro va
tetraflorua silic (SiFy4). Thanh phdn cdc hop chit flo trong pha khi khi sin xuat phin
photphat dugc trinh bay trong bang 4.1.

Bang 4.1. Thanh phin cdc hgp chit flo trong pha khi khi sdn xuat phan photphat

STT Sdn phdm Thanh phin Nong d6 ilo, g/m’
1 Supephotphat don SiF, 15-30
i ) ) 0,1-0,2 (sau thiét bi trich 1i)
2 Axit photph SiF, +HF P
xit photphonie Fat 0,3-0,4 (sau (hict bi bdc hoi chin khdng)
_ _ 6-8 (sau thi¢t bi ¢6 dic)
3 Supephotphal do SiF, + 2HF B j
vpephotphial dot et 0,3-0,4 (sau thict bi tao hat)
4 Phén phic lap SiF, 0,1-0,3
5 Thach cao photpho SiF; va HF 0,3-0,7

D€ hip thu cdc khi flo ¢6 thé sit dung nudc, dung dich ki€ém, dung dich mudi va cic
loai huyén phir (Na,CO3, NH,OH, NH,F, Ca(OH),, NaCl, K5804...).

4.5.1.1. Hap thy bang nuée
HF va SiFy tan nhi¢u trong nude. Cédc phan dng din ra nhu sau:
H,0 + 2HF = H30" + HF;,
HF = H' +F
F + HF = HF,
SiFy + 2H,0 = 4HF + Si0,
4HF + 25iF; = 2H,SiF,
3SiFy + 2H,0 = 2H,SiFg + SiO»
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Ap suit c¢an bing clia SiF4 trén dung dich H,SiFg nhd khi nong dd dung dich nhoé. Khi
nong dd H,SiFg ldn hon 32%, 4p sudt SIF4 ting chanh va thyc t& né khong duge hap thy
bing nude. Thém cdc phu gia dang mudi va ki€m s& lam ting hidu qua x¥ ly.

Trong cong nghiép, khi hip thu SiF; thudng thu dugc dung dich 10-22% H,SiFg. Qua

trinh dude ti€n hanh trong thip phun, dém, dia va thiét bi venturi. Hiu qud xit 1y dat dén
90-95%.

H-SiF ¢4 thé dung dé sdn xuit Si0O,, CaFs, AlF;, NaF, NasAlFe.

4.5.1.2. Hap thu bing dung dich mudi amon

Trong qué trinh hap thy dién ra cdc phdn dng sau:
2HF + (NH4)»CO3; — 2NH4F + CO; + H,0
HF + NH4HCO; — NH4F + CO; + H,0
HF + NH; — NH,F
SiF4 + 2NaF — Na»SiFg

Sau d6 NH,4F dude x{ Iy nhit sau:
ONHLF + NasCO;3 > (NH,)>COs3 + 2NaF
(NH)»CO3 + H,O —» 2NH,OH + CO,
NH,OH — H>O + NH;

NaF 13 chit rdn duge tich ra bing budng 1dng, loc va dudc sdy dé thu sdn phim,

4.5.1.3. Hap thu béng dung dich cacbonat kali
Phin ¢ng hip thu:
2HF + K2CO3 — 2KF + CO» + Hz0
Phan tng phuc hdi chit hip thy:
2KF + Na»CO3 —» 2NaF + K»CO3
NaF la thanh phim cdn K2COs quay lai hap thu HF.

4.5.1.4. Hap thu bing dung dich AlF;

Dung dich chifa 0,5-60,% AlF3 hip thu HF tao thanh phic co thanh phin thay doi:
mHF + AlF; = HpAlF 43

m thay ddi tir 1 + 20.

C6 thé phuc hdi AlF; biing cdch trung hda HuAlF .3 biing AOH);.

4.5.1.5. Hap thu phén it F,

Né&u trong khi ¢6 chita phén ti¥ flo thi st dung dung dich 5-10% NaOH & nmét d 38-
65°C d€ hip thu. Chn ¥ 1a khdng duge st dung dung dich ¢6 nong do nhd hon 2% vi khi
dé hinh thanh oxit flo (F,0) rit ddc. Oxit nay ciing hinh thinh khi thdi gian ti€p xdc gilta
khi va dung dich kiém khodng 1s. Do d6, thdi gian ti€p xdc nén giif khodng 1 phit. Trong
thi gian d6 s& dién ra phdn dng sau:
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F; 4+ 2NaOH =0,5 O, + 2NaF + H,0
NaF ¢6 d0 hoa tan han ch€ trong dung dich kiém, c¢6 th€ 1am nghén cdc Sng din va in
mon thi€t bi. Ngodi ra, day 13 chit doc hai nén phai xi Iy trudc khi dua ra khdi hé thong.
2NaF + Ca0O + H,0 - CaF; + 2NaOH
Vit ligu ch tao thiét bj hap thu thung 1a gd, nhuta, graphic, niken va hgp chit cda ng.

4.5.2. X1t Iy clo va clorua hydro

Clo, clorua hydro la chat thai dic trung clia nhidu nginh sin xuit: diéu ché clo va kidm
bang phuong phdp di¢n phin mudi, sdn xuit Mg kim loai bing phuong phap dién phin
mudi clorua magié, sdn xuat axit clohydric, cdc hop chit hitu ¢ va vd ¢d ¢6 chita clo.

Dé hdp thu clo va cdc hop chat chita clo, ngudi ta s& dung nudc, dung dich kiém,
dung dich cdc chdt hitu cd, huyén phil va cic dung mdi hitu co.

4.5.2.1. Hap thu clo
Phdn ting clo véi cdc dung dich kiém:
2NaOH + Cl, — NaCl + NaOCl + H,0
2Ca(OH); + 2Cl; — CaCl, + Ca(OCl); + 2H»0
Na,CO; + Clp +H,0 — NaCl + NaOCl + CO, + H0
Thyc t€ dung dich NaOH dudc diing v8i ham Iugng 100-150g/, cdn huyén phi
Ca(OH); 1a 100-110g/1.
Qud trinh ¢6 th€ dugce thyc hién trong bit ki thdp hap thu nio. Hiéu qui xd ly dat
70-90%.
Phuong phiap Ca(OH), ¢6 cdc vu diém sau:
1. Ré nhat, tdc chit dé& kiém;
2. Khdng cin chdng dn mon thiét bi ki ludng,
Nhuge diém I hiéu qua xif Iy khong cao.
Dung dung dich NaOH va Na;CO; hiéu qud ting dén 90-98%.

4.5.2.2. Hap thu clorua hydro bing dung dich ki¢m va nuéc

HAap thu clorua hydro biing nude duge thue hién trong cdc thiét bi khdc nhau. Hiéu
qui xt 1y phu thudc lugng nude wéi. Trong thip dém hidu qui c6 thé dat 88%, thip dia
90-99%, thap dia chép 97,8%.

Nhuge di€m ¢d ban clia phudng phdp hap thu bing nudc 1a tao sudng mi cdc giot axit
16ng, mi viée thu hdi nd khong dat hién qua cao.

St dyng dung dich NaOH, Ca(OH); hodc Na,CO; dé hdp thu HCl cho phép ting hiéu
qua x1f ly va dong thdi trung hda nude thii. Phuong phéap cho phép tin dung clorua hydro

dé sdn xuit cdc clorua kim loai: CaCl,, FeCls, ZnCl,, BaCly, NaCl. Ré nhat 13 ding
Ca(OH),.
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4.5.3. Xit Iy brom va hgp chat cia né
Brom va hop chat clia nd sinh ra trong nudc bién va trong sin xuit cdc sin phim dan
xuit c¢ha brom.
Hap thu bing dung dich kiém dién ra theo cdc phdn dng sau:
OH + Br; = Br + BrO + H,O
CO5 + Br +H,0 = Br + BrO + 2HCO;
2HCO; + Bry =Br + BrO + H,0 + 2CO;
Nhuge diém ctia phuong phdp nay 1 tgo ra nude thdi, yéu cdu xd Iy dat hiéu qua cao
(80-90%) khi sif dung dung dich FeBra.
2FeBr; + Bry — 2FeBry
Hap thu bing SO, theo phén dng:
Bry + SO, + 2H,0 —» 2HBr + H,S0,4
H5n hop HBr va H,SO4 duge thu hdi trong thap hap thy.

4.6. HAP THU COy

4.6.1. X17 1§ oxit cacbon
CcO la khi ¢é tinh doc hai cao. Nong d0 gidi han cho phép trong khu vuc dan cu la
20mgf’m trong khi quyén (1 14n 15 da) - 3 mg/m3 trung binh ngay dém - lmg;’m

CO tao thanh do qué trinh chdy khong hoan toan. CO a khi thai cia céc 10 luyén kim
den va mau, dong cd d6t rong, su chay nd, hdm than...
PE xit Iy CO, ngudi ta hip thu hodc rita khi bing nits 16ng hoic bang dung dich
amoniac véi mudi axetat hodc cacbonat dong.
4.6.1.1. Hap thu béng [Cu(NH3),(H20),]"
[Cu(NH3)u(H20)s)" + XNH;3 + yCO = [Cu(NH3)px (CO)y (H0)] +Q
Thudng tn tai dang héa tri 1 do do phiic ¢6 dang [Cu(NHz)2(H20),]" va sin phim 1a
ion [Cu(NH3),COH,0[" va tao ra 1 phan tf nudc.
Dung dich ¢6 tinh kiém y&u nén dong thoi hap thu CO,.
2NH4,0H + CO; = (NH.;);CO} + Hgo
(NH4)3CO3 + COg +H20 = 2NH4HCO3
Tang ndng do hod tri 1, ting dp suat CO va gidm nhiét dd thi khd ning hap thu cda
dung dich cling ting.

Dé xit ly triét dé hon, qué tiinh hap thy dude ti€n hanh & dp suat 11,8-31,4MPa va
nhiét do dung dich tir 0 = 20°C.

Phuc héi dung dich biing cdch dun néng dén 80"C.

Thém metanol, etanol vao dung dich s& 1am ting kha niing hip thy cla nd, lam gidm
ap suit rieng phin cia CO va CO; trén dung dich; cho phép tién hanh qud trinh xd ly
duéi dp suat thap hon.
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4.6.1.2. Hap thu CO béing dung dich clorua déng nhom

Phuong phdp nay duoc itng dung khi trong khi thai c6 0Oz va mot lugng 16n CO». Qud
trinh xtt Iy dua trén sy hap thu héa hoc CO bing dung dich ¢6 néng d6 20-50% CuAlClL,
vi1 80-90% toluen, Qud trinh hap thu nhu sau:

Diu tién 1a qud trinh tao phic:

CuCl + AlCl; + 2CHsCH;3 ~» (CuAICI)(CeHsCHs)o

Sau d6, hap thu CO:

(CuAICLCgHsCH3)s + 2CO — (CuAlCly).2CO + 2C¢HsCH;

Cic khi CO;, Oy, N», H; khong tham gia phan Ung vdi phiic nhung hot nude pha hily
phuc sinh ra HCL

2CuAICL + H20 — 2HCI + CuCl + CuAICL,. AIOC]

Vi vy, trude khi hip thy khi phai duge siy kho. Pg cling 12 nhudge di€m cha phuong
phap nay.

Khi sau khi sdy khd duge cho vio thap hip, wdi bing dung dich tai sinh. Dung dich
bdo hoa CO, di ra tf thdp hdp, duge dun dén 100°C va dua vio thap nhd hdp trung gian.
G day dp sudt duge git & 0,25MPa. Thép nhi hdp duge wii bling dung dich ti sinh dé
hip CO, sinh ra do nhi hip. Mot phin dung dich t4i sinh sau thict bi truyén nhiét di vao
thiét bi tdi sinh. O day n6 dude tdi sinh & nhiét do 135-180°C. Sau d6 dung dich dudce lam
lanh va cho vao binh chita, tir ddy dung dich duge dua vio thip hdp va nhi hip. Dung
moi tich ra tr dong khi quay trd lai hé théng chudn bi dung dich.

4.6.1.3. Xit Iy bdng cdch rita nito lng

By 1a qud trinh hdp thy vt Iy, ciing véi CO cdc phan i khic cling duge hip thu.
Qua trinh nay dugc ding dung trong ¢dng nghiép nitd bao gOm 3 giai doan:

1. Lam ngudi so bd va sdy khd khi

2. Lam sach khi v ngung tu mét phin cdc can tir

3. Rtta khi (loai CO, CO», CH,...)

4.6.2. Xar ly dioxit cacbon

4.6.2.1. Hap thy biang cdc dung dich etanolamin
Phdn ting hap thu CO; biing dung dich mono etanolamin dién ra ohy sau:
2RNH; + CO» + H-0 = {(RNH;3)»CO4
{(RNH3)-CO3 + CO» + H,0 = 2RNH;3HCO,
2RNH; + CO; = RNHCOONH;3R
Dung dich hip thy duge phuc hdi bing cich dun nong.
Uu diém clia phuong phdp hip thu bing monoetanolamin 1a: gid ré, kha ning phdn
ting cao, on dink, d& phuc hoi.
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Nhuge diém 1a dp sudt hdi cao va dung dich tham gia phdn ng khdng thulin nghich
v COS.

D€ gidm 4p suat hai ngudi ta ding nutde rira khi dé thu hdi hoi monoctanolamin. Khi
khi ¢ chita COS, ngudi ta sif dung dietanolamin,

4.6.2.2. Hap thu bang dung dich amoniac
Phin dng hip thy nhu sau:
2NH; + CO; = NH,COONH,
NH; + CO» + H,O = NH4HCO;
2NH; + CO; + H,O = (NH4):CO3
Phuong phdp ndy dudgc ing dung dé xit 1y khi thdi chita 30% CO..
Trong thuc &, phuong phip nay cho phép gidm nong do CO; tir 34% con 0,015%
trong khi tdng hgp NH;.
Dung dich hap thu dugc phuc hdi bing cdch dun néng.

4.6.2.3. Hdp thu CO; béng dung dich kiém
Thuting st dung chit hdp thy 1a Na,COj. Phan itng hip thu nhu sau:
Na,;CO; + CO3 + HO - 2NaHCO;

Van toc hip thu nho, dé ting vin t6c hip thu ngudi ta thulng dung xic tic 1a
metanol, etanol, dudng...

Dung dich dugc phuc hdi bing cach dun ndng bang hai nudce.

Khuy&t diém: hiéu qua hap thu thdp va ©n nhidu hdi nude d€ phuc hdi dung dich.

Do d6 d¢ ting hiéu qud hap thy, ngudi ta cho vao dung dich mot lugng du NaOH va
dung dich khong tdi sinh ma ding vao muc dich khdc.

4.6.2.4. Hap thu bang niidc

Phdn @ng nhy sau:
H,0 + CO, - H" + HCOy

Hip thu CO- bing nudc c6 ¥ nghia cdng nghicp trong xit Iy khi dp suat cao, vi du nhu
khi ©ng hop NH3. Kha ning hip thu cGa nude cao khi dp sudt riéng phan cia CO; la 3-
4at, khi d6 ap sudt du ctia khi t8ng hgp NH; 1én dén 14at, didu d6 1am han ch€ tng dung
¢tia nd. Phudng phdp nay ¢6 cdc uu diém sau: két cau thi€t bi don gidn; khdng ton nhiét;
dung dich ré; nudc trg vdi cde khi COS, O va cdc tap chat khdc. Tuy nhién, né cling ¢
cic wu diém nhu: nude hip thu H, trong khéng khi; bom cong sudt 16n; khd nang hap thy
thap; CO- thu duge khdng dat dj tinh khiét.
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Chuong 5
XU LY KHI THAI BANG PHUGNG PHAP HAP PHU

5.1. PHUONG PHAP HAP PHU VA CAC CHAT HAP PHU

Hap phu la st 161 cudn cdc phn tif khi, hoi bdi bé mét chdt rin. Ngudi ta ing dung
phuong phép hip phu dé lam sach khi ¢6 ham lugng tap chat khi va hoi nhd. Vat liéu
dung d€ lam chat hap phu la cdc vat li€u x8p v6i bé mit bén trong 16n, duge tao thanh do
tong hgp nhén tao hodc do ty nhién.

CAu tric bén trong cla cdc chit hip phu cong nghiép phﬁ bién duge dic trung bdi
kich thudc va hinh dang khdc nhau cfia khodng trong va 16 xop L6 x6p duge chia ra 13
x0p tho, 16 x3p trung binh va 1§ xOp min. Tong th€ tich 13 x&p trong mot don vi thé tich
hay khoi lwgng chit hip phu xdc dinh van 8¢ hap phu cdu t chinh v kh3 ning thu hit
clia chat hap phu d8i véi ciu 1 nay.

Tong the tich cdc 15 x8p min thusng khéng qua 0,5 cm’ Hg va bédn kinh hiéu dung
z=1,5x10" m, dude do biing bdn kinh hiéu dung cla phan tir dugc hdp phu.

L6 x8p trung binh ¢6 ban kinh hi€u dung tir 1,5%10° "m dén 1x10"m. Téng bé mit 16
x3p trung binh nim trong khoang 10-400 mzs’g

Lo x6p tho ¢O bdn kinh hiéu dung 16n hon 2x10"'m. B& mit riéng thudng chi vio
khodng 0,5-2m z’g, do d6 kha niang hdp phu kém.

Cic chit hip phy céng nghiép co ban 13 than hoat tinh, silicagen, keo nhom (oxit
nhom hoat héa), zeolit va ionit (chit trao d8i ion).

Than hat tinh dugc ddc trung bdi tinh ki nude. Vi vay, né duge ing dung rong rii dé
xtf Iy khi ¢6 cdc dang 4m khéc nhau.

Than hoat tinh ¢6 thé tich 16 x0p vao khodng 0,24-0,48 cm3lg. Nhuge diém co bin
cta than hoat tinh [a kém bén ¢ hoc va dé& chdy.

Silicagen 13 oxit silic vo dinh hinh ngdm nudc (Si0;. nH20) Thé tich 16 xdp caa
silicagen khoang 0,3-1,2 cm’ ;’g, dién tich b&é mit 300-750 m“r‘g Ngudi ta ding silicagen
d€ hap phu chit phan cye. Sllu.dg,cn ¢6 16 x0p min duge ding d& hip phu cdc hai va khi
dé ngung ty, silicagen ¢6 15 x8p thd va trung binh d€ hiit hai céc hdp chit hitu co. Do ¢6
ar lyc manh vdi hoi nude nén silicagen duge tng dung rong rii dé sy khd cdc moi g
khi khdc nhau. Silicagen khong chdy, ¢6 nhiét do t4i sinh thap (1 10—2OU°C) va di do bén
cd hoc. Tuy nhién, n6 bi phd huy béi cdc giot 4m.

Keo nhém (oxit nhoém duge hoat héa AlyO3.nH,0, 0<n<0,6) duge diéu ché biing cach
to1 (nung) cde hydroxit nhém khdc nhau. Keo nhdm c¢dng nghiép thuting chida y-AlLOs, -
Al O3 va cdc bién thé ALO5. Keo nhdém cong nghi¢p thuting duge sdn xuat & dang hat
hinh try ¢6 duding kinh 2,5-5mm, chi€u cao 3-7mm vi dang hat hmh ciu vdi dudng kinh
trung binh 3-4mm. Dién tich bé mit cda keo nhoém 12 170-220 m !g, tng thé tich 15 xop
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trong khoang 0,6-1,0 cm ;"g Khiéc v3i silicagen, keo nhom bén dudi tic dung cla cdc giot
4m. Chiing dugc Wng dung 3& thu hdi céc hop chat hitu ¢g phin cyc va say khi.

Zeolit 1a cdc nhom silic, chifa cdc oxit kim loai kiém va kiém thd. Cong thitc hda hoc
tdng quit chia zeolit 12 Mey,0.A103.x810,2.7H20 (& day, Me la cation kim loai ki€m, n-
héa tri cua kim loai ndy). Zeolit cong nghiép dugc sdn xuit ¢ dang hat hinh try va cau.
Zeolit ¢6 kh3 niing hip phy hdi clia cdc hop chat phan cuc va cdc chilt co ndi doi trong
phan 4. Ngoai ra, zeolit con ¢6 kha ning hip phu cao doi vdi hai nudce. Zeolit gilt dudc
hoat tinh cao & nhiét 46 tugng ddi 16n (150- 250° C) Piy chinh 12 vu diém clia né so vdi
cic chit hap phu khdc. Tuy nhién, do thé tich 15 x0p nhd nén zeolit chita ludng chit can
hap phu it hon so vdi céc chat hap phu cong nghiép khéc.

Tonit (chat trao ddi ion) - 1a cdc hgp chat cao phén tif - hién nay chua dude dng dung
d€ xit 1y khi thdi cong nghiép.

5.2. PHUGNG PHAP TAI SINH

Can thiét phal t4i sinh chit hip phu dé thu hdi cfu tf b hap phu va phuc hdi kha
ning hip phu cda chit hip phu. Chi phi tdi sinh chiém tir 40 = 70% tdng chi phi ctia qua
trinh Iam sach khi.

Qu4 trinh tii sinh ¢6 thé dugc ti€n hanh bing nhiing cdch sau: gld tang nhiét dg; hut
céu ¥ bi hdp phu bing chat hidp phu khdc manh hdn; gidm ap suit (bao gdm tao chian
khong) hodc t8 hgp cla cdc phuong phdp nay.

Nh4 hap bing nhiét duge thifc hién bing cdch nung cht hip phy bao hda dén nhiét
do xdc dinh bing ti&p xiic trye ti€p vdi hoi nude, khong khi, khi tro néng, hodc 1am néng
qua thanh véi dong khi trd thdi qua.

Nhiét dd tdi sinh than hoat tinh, silicagen, keo nhdm vao khoang 100-200°C, d5i vdi
zéolit 12 tif 100 + 400°C.

Cé thé diung dioxit cachon, amoniac, miGe, mét vai chit hitu cd... ¢6 khd nidng 101
cudn ¢6 chon loc chit cdn nhd hip dé ti€n hanh qué trinh nhd hap cdc chit hitu co.

Nhi hap phu bing cdch gidm dp suit dugc thuc hién theo hai phu’dng an: gidm ap
suit n€u qud trinh hip phu dién ra & dp sudt du va tao chin khong néu giai doan hap phy
dugc thite hién & 4p sudt thudng.

Qua trinh hip phu c6 thé dugc ti€n hanh trong 18p chat hap phu ding yén, tang soi
hoiic chuycn dong. Tuy nhién, trén thyc t&, phd bi€n nhat 1a thi€t bi véi Idp chit hap thu
khong chuyén dong duge bé tri trong thip ding, thdp nam hodc thdp vong. Thap du’ng
duge sit dung khi ¢dn x¥ 19 luu lugng nhd.

5.3. HAP PHU HOI DUNG MOI

Thu héi hdi dung mdi vira ¢d ¥ nghia Kinh t€ vira ¢6 § nghia sinh thdi do lu'dng that
thodt dung mo1 hang nim vao khodng 600-800 ngan tin. Hoi dung moi chu yeu O o tir
qud trinh bdo qudn, vin chuyén va st dung. Phuong phdp phd bién dé thu hdi dung moi
12 phudng phdp hip phu.
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Thu héi hdi dung méi ¢6 thé bling bat ki chdt hap phu ¢6 18 xp min nh: than hoat
tinh, silicagen, keo nhom, zeolit, thuy tinh 16 x&p... Tuy nhién, do than hoat tinh Ia chét
hap phu ki nwde nén né duge tng dung hig¢u qud khi d6 4m trong khi thai dén 50%.

Sv phit tri€n cda phuong phap hap phu d€ thu hdi hoi dung méi di theo hai hudéng
chinh: nghién cifu ch€ tao thi€t b thu hdi va nghién ciu chit hip phy trén cd s& than
hoat tinh.

Thdi gian gin day, ngudi ta quan tim dén thi€t b ting s6i va 16p hat chuyén déng.
Uu diém cda thiét bi dang nay 1a: vin ¢ dong cin xit 1y 16n; hé s8 st dung chat hap phu
16n; khéng cin dun néng hodc lam ngudi thi€t bi; c6 khi ning tr déng héa va van hanh
don gidn.

Nghi€n cttu vat liéu hip phy trén co & than hoat tinh, ngudi ta im ra va da @ng dung
vai, s¢i than hoat tinh ¢6 kha nang hdp phu 6t va bén nhiét,

Uu di€m clia viéc sit dung syi cacbon hoat tinh so vdi hat than hoat tinh 13 bdo dam
hiéu qua thu hdi cao trén 99%; gidm that tho4t dung mdi do phan huy nhiét khi ¢6 than
hoat tinh lam xic tde; gidm nguy cd chdy nd, thiét bi gon, dude dng dung dé thu hdi dung
mdi ¢é nhiét dd s61 cao.

V&i muyc dich dat d9 sach cao, ngudi ta tng dung phuong phép t8 hop, két hop nhiéu
qud trinh khdc nhau. Phuong phdp nay rdt da dang. Vi du, d€ thu hdi hoi dung méi, nguss
ta nén khi d&n 4p sudt khong cao ldm rdi dua qua thap hap thy dude nrdi bing dung méi,
hoi dung mdi ¢6 trong khi s& duge hip thu phan 16n trong thdp niy. Sau d6, cho khi qua
thdp hap phu, phin hdi con lai trong thdp dugc hdp phu bdi hydrocacbon cao phan .

Mdt phuong dn két hdp nita 13 cho khi chifa hai dung mdi ti€p xiic vdi huyén phi
nude than (25% bdt than hoat tinh vdi duding kinh hat dén 100um).

5.4. HAP PHU CAC OXIT NITG (NO,)

Ung dung phuong phap hap phu d€ xi¥ 1§ NO chi dat hiéu qua thap do tinh trd cita NO
(NO ¢6 tinh axit y€u). Vi vay, trong nhiéu trudng hdp ngudii ta chuyén ciu i ndy thanh
oxit ¢ mifc oxi héa Idn hon.

NOy dugc hip phy manh bdi than hoat tinh. Tuy nhién, khi ti€p xdc véi cdc oxit nitd,
than 6 th€ chdy va nd. Ngoai ra, than ¢6 d8 bén ¢o hoc thdp va khi phuc hdi cd thé
chuyén NO, thanh NO.

Khi niing hdp phu cia silicagen d&i vdi NO, thip hon so vdi than hoat tinh nhung
silicagen bén cd hoe, khong chdy nén duge st dung rong rdi hon. Gidng nhit than hoat
tinh, khi tdi sinh siticagen, NOy ¢6 thé bi chuyén thanh NO. Hiéu qua hap phu NO, bdi
silicagen tuong doi Idn, ndng do con lai trong khi thai chi con 0,005%. Tuy nhién, do tinh
kinh t&, qu trinh nay khéng dude dp dung trong cBng nghiép.

Kha nang hdp phu NOy ciia keo nhém khong cao, Ngoai ra, dd bén cta keo nhém
cing khdng cao.
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NOy c6 thé duge hdp phu bing than bin ¢6 tinh kiém trong thi€t bi ting sbi. Khi tng
dung hdn hgp than bin, véi hdn hgp khi chita 0,1-2,0 % NO;, thoi gian tiép xic pha 1,6-
3s, hidu qua xt 1§ ¢6 thé dat 96-99%, twong dng ndng dd con lai clia NOy trong khi thai la
0,01-0,04%. Hiéu qua xi 1§ ¢6 thé cao hon khi ding than bun duge c¢ii tao bdi amoniac.
Than blin ¢6 khd ning oxi hda nitrit thanh nitrat.

Khi xit Iy 60.000 m’/h khi thai cia xudng sin xuat axit sunfuaric ¢6 chifa 0,3-0,4%
NOy, 0,3% SO, va 0,3g/m3 suong H,S04, ta thu dude cdc két qué nhu sau:

Luu lugng than bim véi dd dm 50% la 3 tan/h (25-35kg than bin kho trén 1000 m’
khi), thi€t bi hoat ddng mdi nam thu hdi 2.520 tin NO,, 3.200 tdn SOy, 95 tdn H,S0s.
Ngoai ra, con thu dude phin bin nitg chita 15-25% nitrat va sunphat amoni. Chi ph diu
tr vd hoat ddng cho phuong phdp nay thdp nhung ¢6 nhuge diém cd ban 1a kha ning ty
bdc chdy cia than ban 1én.

5.5. HAP PHU SO,

Cha't hap phu dudc st dung 14 d4 v6i, dolomit (CaC0O3.MgCO3) hodc voi. Dé ting
hoat tinh clia cdc chat hip phu héa hoc trén vh thic ddy qud trinh oxit héa SO; thanh
SO,, ngudi ta thém vio mdt s& phu gia & dang mudi vo ¢d ré tién hay oxit mangan..
Ngoai ra, cdc oxit kim loai: Al, Co, Cu, Fe, Mn, Ni, Sn, Ti, V, U, Zr, Bi, Ce, Cr.con ¢
thé dugc dung dé thic diy phin @ng.

Phucng phdp oxit mangan da dudc sif dung trong thuc t&. Theo phuong phip nay, khoi
1 néng (= 135°C) s& durge xi¥ 1Y bdi oxit mangan & dang bot. Phén ing dién ra nhu sau:
MnO,.nH>0 + SO; + [l »%) 0; »> MnS0O,4 + nH,0O

x=16-17)

Pé phuc hi oxit mangan, nguidi ta xit I sunphat mangan bing dung dich amoniac:

MnSQ4 + 2NH;3 + (n+1)H,0 + %—1 O3 = MnO,.nH0 + (NH4):504

Trong thuc t€, khi ndng dd SO, trong khi thai la 0,15% (thé tich), phuong phép oxit
mangan cho phép hip phu SO, dén 90%. Hi¢u qui x{ ly clia phuong phdp nay dat
khodang 90-95%.

DE tai sinh than bdo hoa, ngudi ta ding phuong phdp nhi¢t va trich ly. Mudn téi sinh
bing nhiét, cdn phdi dun chdt hdp phu bing khi néng dén 400-480°C, khi d6 axit
sunfuaric s& bi phin huy theo phdn tng:

H,804 + 0,5C — SO, + H;0 + 0,5CO»

Hén hgp khi thu dude chifa 40-50% SO, va ¢6 thé duge dimg 1am nguyén liéu d& san
xuat axit sunfuaric, lwu huynh, SO, 16ng.

T4i sinh biing phudng phép trich li dude thuyce higén bing nudc néng va thu duge axit
sunfuaric lodng (10-15%).
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Pa s8 cdc phuong phap hap thu SO, yéu cdu chi phi nhiét lwgng 16n cho viéc t4i sinh.
D¢ thye hién phudng phdp nay, cin chi phi ddu tr 16n do vat liéu ché tao thict bi dit tién
(thi€t bi l]am viéc trong moi trudng dn modn héa hoc manh va § nhiét dé cao). Piéu ndy
lam han ch€ kha ning \ing dung ciia phuong phép trén.

5.6. HAP PHU CAC HALOGEN VA HOP CHAT CUA CHUNG
5.6.1. Xi¥ 1y hgp chit flo

Nong dd cdc hgp chit flo trong khi thai cOng nghiép dao dong 16n. Vi dy, trong sdn
xudt phan bon vao khodng 30-200mg/m>, con khi didu chd nhom ¢6 thé dat 200 m/m°.
Phuong phap hap thu cho phép gidm ndng dd hgp chat flo xudng dén 10-50 mg/m’>. PE
dat dugc yéu cau xit Iy cao hon, ngudi ta ¢6 thé ding phuong phap hip phu héa hoc va
trao déi ion.

Cha't hdp phu dugc ding 1a d4 voi, keo nhom, florua natri, nefelin xienit.

Qua trinh hip phu HF biing d4 vdi gdém céc qud trinh dién ra nhy sau: & nhiét do 16n
hon 350°C va thdi gian ti€p xic 12 7,6s, trén bé mat dd voi (kich thude tr 6-40mm) xdy ra
phdn ¢ng v&i HF va tao thanh florua canxi. Chit hdp phu bio hda duge sang trén Wdi véi
kich thude 16 1a 3,3mm. Sdn ph&m thu duge chia lam 2 phin: phin trén 1u6i ngheo florua
canxi (20-40% CaF,) dugc quay lai thi€t bi hap phu va phan dudi lu6i gidu florua canxi
(80-95%). Xit 1y khi véi ndng dd HF 0,58% (thé tich) trong diéu kién néu trén c6 thé dat
hiéu qud dén 95% va n6ng do HF con lai 12 0,028% (thé tich).

St dung mot s vat liéu trao d6i ion bdo ddm Iam sach khi nhiéu hon (10 sdi trao déi
ion ¢6 khd nang hdp phu 12 dudng lugng mg trén 1 gam chat hip phu).

D& hip phu SiFy, ngui ta st dung biflorua natri.
5.6.2. X1i iy clo va clorua hydro

Khi clo duge hip phu bdi cdc chdt rin hitu co nhu lignin, lignin sunfonat canxi (chat
thdi clia qud trinh ch€ bién hoa hoc gd va cdc nguyén liéu thuc vat khic). Tuy nhién,
dling cdc chat hdp thy nay & dang dung dich va bin s& dat dugc hidu qua cao hon.

B¢ hap phu clorua hydro, ngudi ta ¢6 thé ding oxiclorua sit v clorua oxit ddng trong
hon hgp véi oxit magié€, sunphat va photphat déng, chi, cadmi, tt ¢4 tao thanh phifc vdi 2
phan tit HCl va vai vit liéu polime hitu cd, zeolit.. Cac hgp chat hap phu nay cho phép xi
1§ khi vdi nong dd HCI thip dén 1% thé tich trong khodng nhiét d6 rong,.

Tuy nhi€n, phudng phdp nay it duge st dung do chi phi phuc hdi chit hdp phu 16n,
chat hap phu thuding dit tién vi hiém.

5.6.3. X@ Iy iot

PE hip thy i6t, ngudi ta st dung than hoat tinh, khd ning hdp thu & nhiét d6 dudi
45°C ¢6 thé dat 120g/1. Ngoai ra, i6t ¢6 thé dude hdp phu biing céc ionit.
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5.7. HAP PHU H,S VA CAC HOP CHAT HUU CG CHUA LUU HUYNH

Ham lugng H,S trong khi thdi thudng thip nhung khong dat tiéu chufin chat lugng
mdi trudng. Vi du khi thai cla sén xult visco chifa khodng 0,01-0,1% H,S.

Dé xit Iy H,8, ¢6 thé diing hydroxit sit, than hoat tinh, zeolit...

5.7.1. H&p phu H,S biing hydroxit sit

Khi khi dugde cho qua 16p hydroxit sdt, HpS s& bi hap phu theo phdn ing saw:
2Fe(OH); + 3H,S — Fe,S3 + 6H,0

FeS cling dugc hinh thanh ddng thdi v&i phdn Ung trén.

Khi ¢6 oxi, Fe»S3 bi oxi hda thanh hydroxit sdt va gidi phdng uu huynh.

FesSs + —;Oz + 3H,0 — 2Fe(OH);s + 3S

Trong cong nghiép hién dai, chit hip phu dugc didu ché tir bin iy hodc phe thdi cia
sdn xuft AlLO; tit quang boxit ¢6 dd im 50-55%, chiva 45-48% Fe;03.

Trén thuc t€, véi ndng dd H,S trong khi thdi vao khodng 20-25 §Im3, xtt Iy bing
phudng phip nay cé thé cho phép gidm ndng do H,S xudng con 0,02g/m”.

5.7.2. Hip phu H,S biing than heat tinh
Than hoat tinh hdp phu H,S manh. Hon nita, H,S con bi oxi hda bdi oxi trong khi thai

khi ¢é than lam xdc tac.
st +0,50, > S+ H,O
Déng thdi trong than con dién ra phdn dng xdc tdc chuyén héa H,S thanh H,S04
nhu sau:
H2S + 20, — HyS804

Lugng luu huynh dugc chifa trong than hoat tinh la 200 - 520kg/m3. Khi chiéu cao cia
I6p than trén 1m, mic bao hda cla than dat dé&n hon 90%. Qud trinh tdi sinh than bio hoa
dudc ti€n hanh bing dung dich sunfit amon. Phan (#ng tii sinh dié&n ra nhu sau:

2(NHy),S + 3S; — 2(NHy4),54
hoiéc (NH4),S + (n-1)S = (NHg)2S,

Dung digh hinh thanh dude x&f 1y bing hoi nudc qud nhiét & 125-130°C va 4p sudt
(1,6-1,9)x10° Pa nhiim tdch luit huynh ra khoi dung dich.

(NHg)2S, — (NH4)2S +(n-1)S

Trong diéu kién nay, (NH4);S bi phan huy thanh hoi NH3 va H,S. Hdi nay dugce
ngung tu va quay lai quy trinh, Lun huynh 18ng (99,92-99,97%) dude tach ra khéi dung
dich biing phuong phép trich Ii.

5.7.3. Hap thu biing zeolit (NaA, CaA, NaX)

NaX c6 kha ning hdp phu HS 16n nhat. Tuy nhién, néu trong thanh phan hdn hdp
khi ¢6 chita oxi, s& xdy ra phdn dng oxi héa H,S thanh luu huynh, biéu ndy Iam gidm
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hoat tinh chdt hp phy. NaX c6 van tdc hdp phu thip. CaX c6 kha ning hdp thu nhd hon
CaA hai lan. Do d6 CaA 1a chit hap phy thich hop hon c3. ' '

C6 cdc bign phap khdc nhau d€ tdi sinh cdc zeolit bio hda nhu x& Iy bing SO, &
315°C (tao thanh mude va luu huyrh & dang hai); nhd hip bing hai nudc; thai bing khi
sach & 300-350°C.

Gidi han cda phuong phdp nay 1a dit tién do zeolit ¢6 gi4 cao.

P€ hip phy H,S trong thite 1€, ngudi ta thudng sit dung oxit kém, dong... Phin \ng
dién ra nhy sau:

H3S + Zn0O = ZnS+ H,0
HS +Cu = CuS+H,
HyS + 2Cu = CuyS+ Hp

Cdc phdn Ung nay khong thuan nghich trong khodng nhiét d6 200-500°C. Vi viy, khi
chiva H,S phdi duge dun néng trude khi xi ly.

Chatt hap phu thudng khong dugc phuc hdi do qud trinh phdc tap va gid thanh cao.

5.8. XU LI CAC HOP CHAT HUJU CO CHUA LUU HUYNH

Trong khi thdi cong nghiép, hAim hrong cacbon disunfua (CS3), cacbon oxit sunfua
(COS), thiofin (C4H,4S), mercaptan (RSH), rudu thioete (R-S-R) thuting rat thap (khéng
qué vai %o).

Chat hip phu héa hoc duge sit dung la cdc oxit k&m, sdt, ddng va mét sd kim loai
khdc. Nhiét d6 1am sach 12 200-400°C d€ bio dim phdn ing khdng thuin nghich giita
chdt hip phu va chdt bj hip phu.

Phuong phdp nay khong bdo ddm xt I¥ hoin toan thiofin va cic sunfua hiru co.

Phuang phdp hdp phy trén co 58 than hoat tinh va zeolit t6ng hgp khdng yéu ciu lam
néng khi. Than hoat tinh hip phy manh thiofin va CS, nhung hap phu y&u COS va cdc
disunfua. . ,

Cdc zeolit tdng hop (CaA, NaX) bao dim 1am sach khi khéi cac hgp chat hitu ¢d chita
lwu huynh. Bic diém cla cde zeolit nay Ia hdp phu manh cdc thiofin.

Tét ¢a cdc phuong phap hip phu néu trén duge dic trung bing kha ning tii sinh va
sit dung nhi€u 14n chi't hip phu.

5.9. XU LI HOI THUY NGAN

Thuy ngan c6 trong khi thi cda nha mdy luyén kim mau, nhiét ning, héa cong
nghi€p.. Thiy ngin va cdc hgp chit ton tai trong khi thii & dang hoi hoic aerosol. Noéng
d6 thuy ngan thay ddi trong pham vi rong. P& xi Iy thuy ngén trong khi thai, ngudi ta tng
dung phuong phap hip phu bing than hoat tinh.

Xt Iy khi chita thily ngdn biing than hoat tinh v6 dinh hinh bi han ch€ do sy hién dién
cta dioxit lwu huynh, 1am gidm hoat tinh cia than va gidm kha niing hap phy thity ngan.
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Tuy nhién, néu trong khi ¢6 oxi va hoi nude thi s& xdy ra phan ng oxi héa manh ligt
dioxit luu huynh thanh axit sunfuaric.

S0O; + H,O + 0,50, > H,804

Axit duge hinh thanh s& lién k&t véi hoi thily ngan tao thanh HgSOy, dicu nay s&
bdo dam hiéu qua khit thdy ngin. Do d6, phudng phdp nay thich hgp d€ xit 1y khi thai
¢6 3 4m twong d6i vao khodng 40-100% véi ham lugng SO, gdp 2-3 bic ham lugng
thily ngan. Vdi cdc diu kién trén, ndng d6 thdy ngan s& bi gidm xudng con khodng
0,0075mg/m" sau khi xt 1y. S dung phuong phap nha hap bing nhiét dudi 4p suit chin
khong 350mmHg trong 60 phiit bio ddm phuc hdi d&€n 97% than va kha ning tai st
dung cao.

Ngoii than hoat tinh, ngudi ta con sif dung silicagen, zeolit, oxit nhdm, oxit magié, da
bot, oxit silic (Si05)... Khi 1am sach khi ¢6 Ivu lugng 16n, ngudi ta thudng sit dung quéing
mangan da nghién ¢6 kich thu6c hat tif 4-15mm. Phén ng din ra trén bé mat hat MnO;
nhir sau:

2Hg + MnO; —» Hg,MnO,

5.10. KHU MUI CUA KHI BANG PHUONG PHAP HAP PHU

Van dé& khit mii khdc v6i van dé tin dung dung mdi & chd cdc tap chdt ¢6 nong do
thdp hon dang k€ va nhiém vu tdi st dung chit duge hip phu thudng khong dude dat ra.
Trong c4c hé thdng khi nhan tao hoic di€u hoa khong khi, ngudi ta phdi xif iy mot thé
tich khong khi rit 10n & 4p suat khi quyén va do dé, trd lyc cla thi€t bi xi 1y thap la mot
yéu cdu dic biét quan trong. D& thdéa min yéu cdu nly, can phii sif dung I18p than c6
chiéu day rat nhé. Trong nhiéu trudng hdp, hoi lam cho khong khi c6 mii khé chju 1a céc
hdp chdt ¢6 khoi lugng phan ti 16n, d& dang bi hip phu va vi vdy, c6 th€ dudge loai bd
hoan toan ngay khi chidu cao 1dp hip phu khong 16n. Trong thi€t k&€ céc thi€t bi cong
nghiép, d& khit mii cdc dong khdng khi cin phdi bdo dim ti€t dién 01 da vdi kich thude
chung t8i thiéu.

Than dude sit dung dé khit mii khong khi phai théa man hai yéu ciu cd ban la phai
c6 kha ning hap phu 16n va trd Iuc thdp. Ngoai ra, than cdn phai it bi mai mon d€ wénh
tao bui.

Céc didu kién k§ thudt d6i v6i than hoat tinh trong hé thong xir 1§ khong khi dugc
trinh bay dud day:

- Hoat tinh theo CCly, % 50
-bd git CCly, % 30
- Khoi lugng riéng biéu ki€n, g/ml0, 40
- b6 cifng (thif nghiém trong mdy nghién bi),% 80
- Kich thudc hat 6-14
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5.10.1. Tinh todn qua trinh

Theo Ray A.B., U.S. Pat. 2 055774, Sept. 29.1936, néu chidu cao cia I8p than hoat
tinh [a 13mm thi van t8¢ khong khi duge nhin bing 18m/phiit. Than hoat tinh bao hda
s& dugc thay the va phuc héi bing céch thdi hoi nude qua nhiét & 538-704°C. Thai han
lam vi€c cda than ¢6 thé dat d€n 4-5 nim, phy thudc vao ndng d6 hai trong dong khi.
Chu ki hoat ddng ¢6 thé rat 16n bdi ngay cd mui git cing thudng giy nén do ndng do
tap chat rdt thap. Than hoat tinh chét lugng 15t c¢6 thé hap thu dén 0,1-0,2 kg tap
chdt /1 kg than.

Theo Turk A. Ind. Waster, 3,9-13, January/February, 1958, thiét bi hip thu c6 thé si
dung vdi ndng do tap chit ¢6 miti dén 2-5x107%. Khi nong dd cao hon, thdi han 1am
vi€c giam ddng k€& va phai thay chat hap phy thudng xuyén hon, Thi han lam viéc clia
hé thdng hdp phu giita cdc 1in phuc hdi c6 thé duge tinh theo phuong trinh:

.- 0.4x10°SW

h 5.1
eQ MC, o

G day S - ndng d6 bio hoa, phin khéi lrong
W - khéi lugng than, kg
e - hiéu qud hip phy, phin khdi lugng
Q; - s8 Iugng khong khi dugc cho qua thdp hip phu, m3fphlit
M - khéi Iwgng phin tf trung binh clia tap chit
Cy - ndng dd tap chit, <10 %
Dai véi thi€t bi hap phy coéng nghiép chita 20,4kg than va luu lugng khong khi
19,8m3fph vdi hi€u qua hap phu gin 95% thi thdi han hoat déng la:
. 435x10°S

MC,

(5.2)

Bang 5.1. Tinh chit mot s& thi€t bi khir mai

ot | KSR T opomes | MAREG | i
Acrolein 56 0,15 1.8 650
Hexan 86 0,16 hiu nhu khong ¢6 mai _
Phenol 94 0,30 0,28 5000
Axit valeric 162 0,35 0,00062 2.400.000

Theo Bamebey H.L (Heating, Pining, Air conditioning, Sec. 153, March, 1958), than
gdo dira ¢6 khd ning bap phu rat t6t cdc hdi khdc nhau, k& ¢i cdc hi o6 mii khé chiu.

Duti day trinh bay bdng phén loai tap chat theo kha ning hap phu ctia than gdo dira
hoat tinh.
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Bang 5.2. Bing phn loai tap chit theo kha niing hdp phu ciia than gdo dira

Tén chit h‘;‘;‘;}‘l’u Tén chit hg’glpsr?u Tén chat h%‘;k‘:u
Acrolein 3 Izopropilic 4 Trdi ciy chin 4
Amin 2 Mii thin thé 4 Etylic 4
Amoniac 2 Min dong vit 3 H,S8 3
Chat gy mé 3 Mt tdm 4 Khéi thudc 14 4
Axetandehyt 2 Axit 4 Toluen 4
Axeton 3 Diu hda 4 GiAm 4
Xing . 4 Chit ngyy trang 4 Phenol 4
Benzen 4 Axit diu 4 Formaldehyt 2
Mit bénh vién 4 Mercaptan 4 Khéi héa hoc 4
Butan 2 Ozdn 4 Clo 3
Butylic 4 CO 1 Clopacrin 4
Khéi thdi mdy Diczen 3 M§ phim 4 M4 héi ngudi 4
CO, 1 Pyridin 4 CCl, 4
Chilt tiy ué (st tring) 4 Propan 2 Etylaxetat 4
Khdng khi nha tim 4 Dung méi 3 Etylen 1
Miii nha & 4 DAu thdng 4 Dauete 4

Chi s6 hdp phu dugc ddnh gia nhu sau;

4- Khd ning hip phu 1dn: 20-50% kh&i lugng chit hip phy (trung binh 33,3)

3- Khd nang hap phy dat yéu cdu: 10-25% (trung binh 16,7%)

2- Khi nang hdp phu thdp: mudn si dung phuong phdp hap phu dé xit Iy ching thi phai kiém
tra lai.

1- Céc chit duge hap phu bdi than rdt it: trong diéu kién binh thuding, than hoat tinh khong
bdo ddm x& 1y khi khoi cdc tap chit thude nhém nay.

5.10.2. Chi sé van hanh

Trong tai liéu "Chem. Eng. Progr., 46(8), 377, August, 1950", Lorentz F. da trinh bay
mdt vi du vé viéc 4p dung qud trinh hip phu biing than hoat tinh dé loai tap chit ¢6 mui
ra khai khi thii nha mdy héa chat nhim khdng ché& 6 nhiém. 0 day, ngudn gdc phdt sinh
mbi 1a cdc giai doan khidc nhau clia céng nghiép tdng hop vitamin By. Cdc hdi nay ¢6 mi
tdi rat kho chin. Phan khong khi bi 6 nhi€m dtfd(. hit tit khong khi xung quanh thi€t bj
phdn @ng va trong nha xudng vdi van 8¢ 340m’ /phit, vdi dp sudt ddy 10mmH,0. Sau
d6, khong khi dude dua vao thiét bi loc bui c6 bé mit tong cong gin 3,1m2, va din qua
cum thiét bi hdp phu bing than hoat tinh. Trd Ivc ctia mdi thiét bi hap phy la 3,5mmH,0
d5i voi Wy lugng khong khi 0,63m’/phit. Trong cum thict bi hap phu chita gin 360kg
than hoat tinh. Sau 6 thang lam viéc, 135kg bui da dugc tich ra nr thi&t bi. Ngoai cdc chit
¢6 mii, than con hap phu mdt lugng nudc va cdc dung moi hitu ¢d § dang vé&t. Khong khi
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khi di ra khéi thi€t bi hdp phu hoan toan dugc ty mii. Than bio hoa dudgc tdi sinh dén
75%. Chi€u day 16p than trong thi€t bi hip phu khodng 25mm. B mit loc téng cOng
trong cum thi€t bi hdp phu khodng 93m”. Téng w3 lwc ciia toan hé thdng khodng
20mmH,0.

Cong trinh "Larkin S. C., Davis & Industry Power, May, 1957" mo t4 thigt bi xt Iy
ké&t hgp tdy mii khong khi v tan dung dung méi. Trong trudng hdp nay cin phdi loai cdc
hdi dung mdi thodt ra tif ¢cdng doan in. Nhiém vy duge dat ra khong phai 1a tin dung dung
mdi ma 1a x{ 1y khong khi, bdi vi cac hot ¢6 tic ddng kich thich manh. Thiét bj ¢6 chiéu
dai 2,27m véi dudng kinh ngoai 1,53m. Bén trong thi€t bi chita 500kg than gdo dira hoat
tinh dudi dang 16p tru day 150mm. Viéc phuc hdi than dude tién hinh mot 1an trong mét
thing bing cich cho hoi nu6c dp sudt thip théi qua né trong thoi gian ngdn. Hoi nudc va
hdi dung méi duge ngung tu. Tuy nhién, dung m&i hén hgp nay ¢ gid tri khéng 16n. Theo
s0 liéu thuc nghiém thdi gian lam viéc cla than 1a khodng 5 nim.

70



Chudng 6
XU LY KHi THAI BANG PHUONG PHAP NHIET VA XUC TAC

6.1. CO SG LY THUYET CUA PHAN UNG XUC TAC

Bé4n chét clia cdc qué trinh xiic tic dé€ lam sach khi 1a cdc widng tdc hoa hoc, chuyén
héa tap chdt doc thanh sdn phim khéc v6i sy ¢6 mat cua chit xdc tdc dic biét. Chat xic
tic khéng 1am thay déi mic ning ludng clia cdc phéin t chil twong tdc va khong 1am dich
chuyén cin bing phin tng don gidn. Vai trd cla ching 12 ting vén toc (phdn ¥ng) tuong
tic héa hoc. Tudng tac xiic téc trong xdc tac di thé dién ra trén bé mit phan chia pha khi
va xiic tac. Xic tdc bdo ddm suf tudng tac cla cdc chat chuyén héa trén bé mit clia minh,
v6i sy hinh thanh cdc phifc hoat héa & dang cdc lién két bé mit trung gian cla xic tdc va
tac chit, sau d6 sdn phadm cla xic tdc hinh thanh va gidi phong bé mat xic tdc. Sg dd cha
hién tu’dng nay déi vdi phan ng pha khi A + B — C vdi su ¢6 mat ctia xdc tdc K ¢6 thé
dudce biéu dién nhu sau:

A+ B+ K — K[AB],
K{AB] > C+K
(3 day., K[AB] - lién két kich hoal trung gian trén bé mat xdc tdc.
Trong mot s6 trudng hgp vai trd bé mit xiic tic 13 mam cha chudi phan ing, sau dé

phit trién vio trong thé tich pha kbi. $ d6 sé thuc hién st chuyén héa cdu tif chinh theo
¢d ch& di thé - ddng thé.

Sif thay ddi derng di clia tudng tic hoa hoc khi ¢d xic tdc tucng ¥ng voi cd ch€ néu

trén dan dén sy gidm ning lugng kich hoat va duge bi€u dién bing phudng trinh
Arkenius:

E
k= k(} exp(—ﬁ] (6])

G day k- hing s& van (8¢ phén ing,
ko~ hiing s& thira s8,
E- ning lugng hoat héa,
R- hiing 6 khi
T- nhiét d3 tuyét ddi
Trong vai trudng hgp tudng tdc xic tdc, cung vi sy gidm ning lugng hoat hoa, ko cling
gidm theo. Vi vy, viéc xac dinh vén toc phan u'ng theo cong thitc niy cao hdn thytc (€.

Hoat tinh clia xtc tdc thuding duge xdc dinh bing tip hgp cdc tinh chat héa 1y cida xic
tac va khi cAn chuyén héa. N6 phy thudc vao nhiét db chuyén hda c6 xiic téc, cdu tric
xic tdc, ham lugng chit ting hoat tinh xic tic, dp suat, luu huegng thé tich, nong do va
kh6i lugng phan ti clia tdc chat va sdn pham trong pha khi.

71



Trén thyc (€, trong qud trinh Am viée, chit xiic tic din din gidm hoat tinh hoic bj
pha hiuy do cdc nguyén nhéan sau: tinh chon loc cla xuc tde khdng dat, hinh thanh cdc sin
ph&m khéng bay hdi, bi nhidm cic chat ddc, bi mai mdn cd hoc, bi thieu k&t. Vi vdy cin
phdi tdi sinh xic tdc hoic thay biing xtc tdc mdi theo chu ki,

Cdc yéu cau cho xdc téc cong nghigp: do hoat héa cao va din nhiét ©t, bén cg va
nhiét. Ngoai ra xiic tic phai ré, ¢6 nhiét do chdy thap va ¢6 hinh dang hat dé giam trds Iue.
Chd't xiic tdc rong xit 1y khi thii cong nghi¢p thudng Ia hop chit clia cdc kim loai quy
nhu platin, paladi, bac..vi cdc oxit mangan, dong, coban.

Viéce lya chon xic tdc cho qud trinh 1am sach khi dugc ti€r hanh biing thitc nghiém.

6.2. XU LI NOy

6.2.1. Khit oxit nito cé xdc tac va nhiét do cao

Qud trinh dién ra khi NO, ti€p xtic vdi khi khif trén bé mat xdc tde. Xuc tdc ¢6 thé 13
cdc kim loai nhém platin (paladi, ruteni, rodi, platin...), hoic ré hon nhung hiéu qua va
tinh én dinh kém hon nhu niken, crom, déng, kém, vanadi (V), Ce.. Vi muc dich ting
di¢n tich be mit ti€p xiic, cdc chat nay dudc ph 1én cac vat ligu x6p nhu: si, oxit nhom,
silicagen, bang kim loai... v&i cdc hinh dang khdc nhau.

Cha't khit ¢6 thé 13 metan, khi s nhi€n, khi than, khi ddu mé, CO, H, hoic hdn hgp
nitd-hydro.

Hi¢u qud khir NO, phu thude hoat tinh cda xdc tde. Vi du, tién hanh phén dng vdi
xdc tdc platin kim loai, khi vén t6c thé tich ctia khi (2-12)x10™ 1, ndng d6 NOy con lai
trong khi ctia 5x10™- 5102 % thé tich,

Khi thai chita NOy cha qud trinh sdn xuit axit nitric cin phdi nang nhigt do tr 30-
35°C 1én nhiét dd chdy cia xdc tdc. Nhigt do ndy phu thudc chat khir: 450-480°C d5i vdi
metan, 350°C d6i vdi propan va butan, 150-200°C dé&i véi hydro va oxit cacbon.

Bin chat qud trinh khit dugc bi€u dién bling cic phdn dng sau:

4NO + CHy — 2N, + CO, + 2H,0
2N02 +CH; —» N2 + COz + ZHQO
2NO +2CO — N, + 2C0,

2N02 +4C0 — N2 +4C0O;

ZNO + ZHQ — Ny + 2H20

2NO7y +4H; —» Ny + 4H,0

Thye ¢ thudng stt dung khi ty nhién do sin cé vi gid thanh ré. Phin ting khd 13 qud
trinh tda nhiét. Nhung nhiét lugng dé 1am néng hon hop chi y&u lai 13 nhiét phin dng
cua chat khit v6i oxi do ndng d6 cia oxi trong khi lén hon NOy nhi¢u 1an. Trong gud trinh
khit, nhigt do khi ting nhanh, ¢6 thé 1&n d&n 700°C va 16n han. Do d6, can phdi sd dung

-

xiie tdc bén nhiét, chit khit ¢ nhiét do chdy thip hodc ti€p xic theo bac véi sy lam ngudi
trung gian.
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Phuong phép nay dudc tng dung dé khit NOy trong sdn xudt axit nitric, khi thdi chifa:
NO,: 0,05+0,1; N»:96,0+96,2; O,: 2,2+3,0 (tinh theo % thé tich).

So db khit NO, bling xic tic & nhiét dd cao trong nha mdy sdn xudt axit nitric dudc
trinh bay trén hinh 6.1. '

1
Khi cong nghé

[P

Khi thai

T v

HNO3
Hinh 6.1. So dé hé thong xit Iy NOy bdng xic tdc

Khi tu nhién j
Khéng khi
ctia sdn xudt axit nitric dudi dp sudt 0,73MPa

1- thi€t bi gia nhiét; 2- thi€t bi truyén nhiét; 3- thi€t bi tron;
4- thi€t bi phin tng; 5- tuabin; 6- 16 hdi; 7- Sng khéi; 8- 10 dot.

Khi thai tit thap hp thu dugc gia nhiét d&n 50°C. Hoi axit dudc loai bo trong thiét bi
gia nhiét - phin riéng. Sau do6, hdn hgp khi duge lam néng dén 110-135°C trong thiét bi
truyén nhiét bing dong khi cong nghé, duge trdn véi hdn hgp khoi 10 dé dat nhiét do
390-500°C. Tiép theo, hdn hgp nay duge tron véi khi tv nhién sao cho ti 1€ CH4:0; la
0,55-0,60. Hon hgp thu dude di vao thiét bi phén tng dé dot chdy CHy va khit NOy trén
xic tic paladi thanh nitd. Qud trinh ndy duge ti€n hanh & 700-730°C dudi dp suat
(4,5-5,7)x 10° Pa. Khi tir thiét bi phédn tng dugc cho qua tuabin dé tan dung nhiét nang. Khi
di ra tif tuabin ¢6 nhiét do 390-410°C dudc ti€p tuc tin dung nhiét trong qud trinh tao hdi
qud nhiét dén 230°C dudi dp suit 13x10° Pa. Nhiét do khi thai khi d6 gidm xudng cdn
185°C va dudc thai vao khi quyén bing dng khoi cao khodng 150m. Khi théi c6 thanh phan
tinh theo phan trdm thé tich nhu sau: NO, ~0,005+0,01; CO - 0,13; CH; ~ 0,4, O, ~ 0,15.

Qua trinh khit NO, bing xdc tdc nhiét bdo dam hi¢u qua xit ly cao. Tuy nhi€n, né ¢6
cdc nhuge diém sau: tiéu hao nhiéu khi khit, cin phdi loai bo oxit cacbon trong khi thdi
(ndng do khodng 0,1-0,15%), chi dugc sit dung cho khi c6 ndng do thdp (dén 0,5% doi véi
NOy va dén 4-5% ddi vai oxi).

6.2.2. Khu NO, vdi xuc tiac chon loc

Qud trinh ndy thudn 1gi hon qud trinh khit & nhiét dd cao vi chit khtt phan tng cha
y&u vGi NOy va hdu nhu khong tuong tdc v6i oxi. Chat khi la amoniac véi Iuu luong
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wong duong hodc 16n hon 10-50% so véi lugng dugc tinh theo Iy thuy&t. Céc phén tng
tod nhiét dién ra nhu sau:

8NO + 2NH; — 5N,0 + 3H,0
5NO; + 2NH; — 7NO + 3H,0
6NO + 4NH; — 5N, + 6H,0
6NO; + 8NH3 — 7N, + 12H,0
Theo cdc phdn tng trén, sin phdm tao thanh Ia khi khong doc (nitd va nudc).
Oxi trong khi thdi s& thic ddy phan tng kht sau:
4NO + 4NHj3 + O, = 4N, + 6H,0
Nhi¢t d6 phdn wng khit twong doi thap (180—3600C) va lugng nhiét tda ra khong 16n.
Vivay, nhi€t do cla khi ting 1én trong viing xic téc chi khodng 10-20°C.
Khi amoniac du s& bi oxi h6a bdi oxi trong khi thai:
4NH3 + 30, — 2N, + 6H-0
Qud trinh chi cn thi€t bi don gidn. Do d6, né di dugc dp dung rong rdi trong qua
trinh sdn xudt HNO3 dudi dp sudt 0,35MPa. Khi thii ¢6 chifa 0,2% (thé tich) hdn hgp NO
va NO,. Hi€u qua xif ly dat trén 96%, tdng ham lugng (NO + NOy) trong khi da xir ly

khong vuot qua 0,01% thé tich, NH3 dat 0,015% thé tich. So dd cong nghé cua qud trinh
nay dudc trinh bay trén hinh 6.2.

1 2 3

-\
\

Amoniac long

Vao khi quyén

Nugdc ngung

Khi thai chira
NO

X

Hinh 6.2. So do cong ngh¢ ciia qud trinh khiz NOy biang amoniac
1- thi€t bi phdn @ng; 2- mdy trdn; 3- tuabin;
4- thi€t bi bay hdi; 5- thi€t bj loc; 6,7- thi€t bi truyén nhiét.

Khi chita NOy & 20-30°C duge cho vao thiét bi truyén nhiét d€ nang nhiét do 1én dén
240-280°C va dugc dua vao mdy tron. Amoniac 1dng (.ho vao thi€t bi s& bay hoi nhd nudc
ngu’ng Hoi amoniac tao thanh & dp suit (3,5-3 ?)xlO Pa dugc loc va dun néng dén
120°C rdi trdn vdi khi chita NOy da dude dun nong theo ti 1€ NH;: NOx = (1,2 +1,3): 1.
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Hn hgp ndy duge cho vao thiét bi phin ng ¢6 chifa xiic tic nhom-vanadi d€ ti€n hanh
phin ng khit NO, bing NH;. Khi sau thi€t bi phan #ng c6 nhiét do 300°C duoc cho qua
tuabin d€ tdn dung mot phin nhiét rdi dua qua thiét bi truyén nhiét dé dun nong khi thai
ban diu. Sau qu4 trinh truyén nhiét, khi thai c¢é nhigt do 150-170°C s& duge thai truc tiép
vio khi quyén.

Quy trinh nay bdo dam hiéu qui xi Iy NO, khéng thap hon 96%. Tong néng 4o NO
va NO; trong khi thai khong qua 0,01% thé tich, NH3 dudi 0,015% the tich.

D& xir ly khi thdi chifa 1 - 30% NOy bing NH3, ta ¢6 thé str dung xuc tdc zeolit. Quy
trinh dat hiéu qui cao & nhiét dj 330 - 480°C.

Quy trinh x¥ 1y khi thdi chita NOy, khong chita bui va SO, thudng dugic ti€n hanh véi
luu lugng (3+9). 107 I/h, nhiét do trong thi€t bi phdn dng 220-400°C va vdi i 1& mol NHj:
NO, trong khodng 0,8+1,3 thy thudc vao loai xic tdc. X ly khi thai NOy chita bui va SO»
ciing dudc tién hanh véi luu hugng thé tich nhu trén, nhiét d6 350-400°C va ti 1& mol NHj3:
NO, = 0,8+1,2. Xuc tac trong trudng hgp thi nhat 12 oxit sit, ddng, vanadi, crom phi trén
oxit nthom. Con & trudng hdp sau, chit mang duge thay bdng oxit titan hodc sit dung xic
tdc 1a cdc oxit kim loai quy hi€ém.

6.2.3. Phan huy NO, biing chat khi¥ di thé

G nhiét do 500 -1.300°C, su phan huy NO, ¢6 thé dién ra trén vat lidu ridn co chifa
cacbon nhu than, than ¢dc, graphic. Cacbon déng hai vai trd 13 xtic tdc va nhién ligu.

C+NO —>CO+)5N;
CO+NO - CO;+0,5N,

Hoat tinh cta xdc tdc ndy ton tai trong thoi gian ngdn. V1 vy, dé tang dd phian huy

NO,, ta ¢6 thé cho thém vio natri cacbonat. Khi nhiét d¢ ting, do chuyén hda va van tde

qué trinh chuyén héa ting. O nhigt do 800°C, d6 chuyén héa clia NOy khi dung thar cdc
12 96% va & 1000°C, hiéu suat dat gan 100%.

6.2.4. Phan hiiy NO, biing chit kint ddng thé va di thé khong cé xic tdc

Phuong phép phan huy nhiét NO, trong khi thii cta qud trinh sdn Xuit axit oxalic ¢6
chifa 2-3% NO, va10-15% O, dude ti€n hanh difa (rén chat khit 1 khi o nhién. Khi duce
dun néng dén 400°C trong thiét bi ruyén nhiét (nhd nhiét lugng ctia khi sau xit 1y), dude
cho viio thiét bi phian dng ciing véi khi tf nhién wdn 1an véi khdng khi d€ dét chdy no.
Trong thi€t bi phin g, & 1.000-1.100°C s& dién ra qud trinh phan huy NO, thanh cdc
sin phim khong doc. Khi néng nay di qua budng dot phu trg 3 600°C rdi di qua thi€t bi
truyén nhiét d truyén nhiét cho khi thai ban dau. Khi d6, nhiét do khi thai ha xudng con
khodng 200°C, dudc thai ra ngoai nhds quat day qua Ong khéi.

Thé tich thiét bi phin ng (V, ma) vd mifc do phin huy NOy (1, %) dudc tinh theo
cOng thire:

1 = 38,75 + 0,055t (6.2)
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__ KQCyo
T 100xGx22,4
G diy Q- luu ludng khi thai, m>/h
Cno- nong dé NO trong khi thdi, % thé tich
K- hé s& biing 2,122
G- van 18c phan huj NOy, kmol/m® h

G =0,2805 + 0,66x 10 ¢ (6.4)

(6.3)

t- nhiét do, °C
Luu lugng khi oy nhién can thiét Q, dudgc tinh theo ¢6ng thic

K, [QRCRtR'(QC+Qkakk)I»' 'QNOAHNOJ_
q
G day Q, Quo, Quk-luu lvgng khi thdi, oxit nitd va khdng khi di vao thi€t bi phdn ing, m>/h
Qr- lwu lugng khi ra khéi thiét bj phin dng, m/h
Cr, C, Ci - nhigt dung riéng khi ra, khi vao, khng khi, /m’
AHno- hiéu Ung nhi¢t phdn wng phin huy NO, Jfm®
g- nhiét trj khi ty nhign, J/m"

Q=

(6.5)

K- hé sd thit thoit nhiét vio mbi trudng xung quanh (K| = 1,1-1,2)

Khi xtr 1§ mét thé tich tuong d&i nhé khi thai c6 chita NOy, phuong phdp phian hay
nhi€t d cao NOx bdi chit khit ddng thé ¢6 Idi vé mat kinh t& hon so véi phwing phap xuc
tic va kiém. V&i nhiét do 1000°C trong cung phan tng, phuong phap nay bdo dam mifc
do phén hily NO, trong khi thdi con 0,05 - 0,7%, sau khi phét tin vao khi quyén qua Ong
khoi cao 50m, ndng dd NOy trong moi trudng xung quanh s& théa min néng do cho phép.

D& xtt Iy mot thé tich 16n khi thai vi nong dd NO, nhd, chat khi ¢6 thé dung 1a khi
amoniac. Biéu nay cho phép gidm ddng k& nhiét d6 cia qui trinh phan huy.

O nhiét 46 30-40°C di&n ra cdc phan Ung tda nhiét sau:

NH3 + Hgo = NH4OH
2N02 + 2NH4OH - NH4N02 + NH4NO3 + H,O
N203 + 2NHQOH —> 2NH4N02 + H,0

Sy dun nong dong khi ti€p theo din dén sy phan huy cdc acrosol nitrit va nitrat tao
thanh cdc sén pham khong doe.

NH4N02 - Nz + 2H20
NH4NO3 — Ny + 2ZH-O + 1 0O,

Nitric amon phén rd minh liét & 70-80°C, nitrat amoni bi phan hity ¢ 230-240°C. N&u
ndng do NO, trong khi thdi 1a 0,4% thé tich va amonia duge nhdp vao véi lugng 16n hon
Iy thuy€t thi mite d6 phan hiy cic mudi & 250°C 12 98%. con & 300°C 13 100%.
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St dung cacbamit 3 dang dung dich vdi nudc hodc trong axit HNQOs, HPO4, H1PO4
s& 1am gidm nhiét dd phan hiy. Tuy nhién, van toc khong I6n va higu qud lam sach
khong qua 80%.
S& dung dung dich nudc - cacbamit:
2NO; + H,O — HNO3 + HNO;
2HNO, + CO(NH3); — 2N + COz + 3H,0
N,O3 + CO(NH;3); — 2N; + CO» + 2H,0
St dung dung dich axit nitric - cacbamit:
NO + NO, + HNO; + CO(NH3); = Ny + NH;NO; + CO + H,0
Cacbamit dudc diing & dang bdt, hat hodc phd rén cdc chdt mang x6p hay duge €p
cling v6i né. Hiéu qui xi¥ 1y NOy c6 thé dat dén hon 85%.

6.3. XU LI SO, BANG XUC TAC
& nhiét do gin 140°C va ti 18 NOy: SO, 2 2: 1 s& dién ra phan itng sau:
SOs» + H, O+ NO; - NO + H2804

H,SO,4 dugc hinh thanh & thé hdi. Khi chita hoi H,SO4 di qua giai doan oxi héa NO
thanh N,O3 bing oxi cla khong khi, sau dd rira khi ¢d hoi HpSO4 va NyOs bing axit
“sunfuaric 80% va hoan thanh qué tinh lam sach khi dong thdi thu dude hdn hgp axit
sunfuaric va nitric. Théi khong khi qua hén hgp nay s& tadch duge NO, v6i sy hinh thanh
H.SO,. Mot phin NO; dugc ding dé xit 1§ khi, phin 16n con lai tiép xiic v6i nrée d€ diéu
ch& HNOs. Khi thai chita 0,3% SO, 0,01% SOz, 0,06% NOy, bio dam hi¢u qua xi¥ Iy SO,
14 95%, con doi vai NO, 1a 75% vdi san pham tao thanh 13 Ho8O4 80% va HNO; 50%.
SO, con dude oxi héa thanh SO; bing oxi trong khi thdi trong thi€t bi phdn ung c6
vanadi lam xdc tic & nhiét d6 450°C. Khi sau chuy&n héa dude tam ngudi dén 230°C,
rita trong thdp hap thu bing H,S04. Sau khi thu héi axit HySO4 trong thict bi loc sgi,
né duge thai vao khi quyén qua ong khéi cao. Sdn phdm cta qud trinh lam sach khi 1a
H-SOy 80%.

6.4. XU LI CAC HOP CHAT HU'U CO BANG XUC TAC

Phin Idn hai doc hitu co dude xit 1y biing phuong phép phén hiy ¢6 xiic tic.

Chit xtc tic thudng dude ch€ tao wr dong, crém, coban, mangan, niken, platin, paladi
va cic kim loai khdc.

- Xuc tic duge phin biét theo cdc dang sau:

1. Xuc tic quy hi€m la céc kim loai nhém platin hodc kim loai khong quy dude phu
1&n cdc bing, ludi, diy may-xo hodc cic tAm kim loai khong gi.

2. Xue tic hidn hgp bao gdm kim loai nhém platin va oxit kim loai thudng dugc phu
1&n oxit nthom, thép khdng ri hodc cdc kim loai khéc.
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3. Xiic tdc sanh st 14 kim loai nhém platin hodc oxit kim loai phti 1én sanh st & dang
to ong hoic ludi,

4. Xuc tdc d6 déng dude ché tao & dang hat hoidc vién thudc hinh dang khac bing
ox1t nhdm véi 1dp phd bing kim loai nhém platin hodc cdc oxit kim loai thuttng.

- Xae tdc ¢6 nhan kim loai ¢6 cdc vu di€m so véi cac nhém khic:

1. Chiu nhiét va thdi gian lam viéc gin 1 nim.

2. Chiu mai mon cao va chic chiln.

3. B& mat 16n va khdi lugng riéng d§ dong nho,

4. Dé phuc hdi.

5. Trd luc ahd,

Do d6 xic tdc nhém platin duge st dung rong rai dé xi 1§ hoi dung mdi, phenol va
_ ¢dc chit doc hitu co khac.

- Xic tac ¢4 nhin sanh sif don gidn va ré hon nhung chiu nhiét kém han,
- Xiic tdc ¢6 hoat tinh manh hon ca 1a platin va paladi.

- Xuac tde d& déng thyong ¢6 nhin 12 oxit nhdm hoat hda va ¢6 bé mat 16n va bén

nhiét. Tuy nhién né ¢6 wd luc 1dn, kém bén cg hoc va do d6 thai gian 1am viée ngin (cé
khi chi 3 thdng).

S d6 hé thdng khit doc khi thai bang xdc tdc trong sdn xudt keo dugc trinh bay trén
hinh 6.3. Trong kh1 thdi cla sdn xuat nay (tu’ budng say keo) ¢d mit cdac hoi dau hda
(100-1 OO(}mgz’m ), spirit trdng (d€n ZUOmgIm ) va mdt s hdp chat hita co.

f Vao khi quyén /—5 3
Khong khi ] |
/ F__ Khi dét
1 2- 3

Chiit 1dng

Hinh 6.3. Su d6 hé thong khit dic khi thai bing xic tdc trong sdn xudt keo
1- budng sdy; 2,6 - quat; 3- mdy tach ldng; 4- 15 d6L; 5- thicl bi phin ing.

Khi thii tit mdy sdy ¢ 80-200°C dugc dua qua thiét bi tdch long d€ vao thi&t bi d€ dun
nong s bo (bing nhiét clia khi chuyén hoa) dén 200-220°C, rbi uep tuc di vao thi€t bj .
gia nhiét d€ ning nhiét 46 18n dén 250-327°C (nhd nhiét lugng cta khéi 10 thu duge do
dot nhién tiéu khi). Qué trinh dot chdy tap chat hitu cg thinh CO, va H,0 dudc ti€n hanh
trong thi€t bi phdn ng ¢6 xidc tic. Khi tir thist bi phan ¥ng s& dugc dua vé may siy nhd
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quat hit. V&i muc dich bu ddp lugng oxi thit thodt va dua nhiét dd khi sach dén mifc
tuong dng didu kién sdy keo (120-170°C), khi thai duge pha lodng biing khdng khi trude
khi dua vio may siy. Phan khi sach con lai duge thdi vio moi truding. Néu st dung xdc
tdc nhdm-platin, kha ning xit 1y hoan toan cé thé dat duge khi luu lugng khi 12 40.000/h
& 290°C, 60.0001/h & 350°C.

X 1y bing xudc tac cic hop chit hitu cd chuta luu huynh bao gdm oxi héa hodc hydro
hda chiing trén bé mit xtic tdc & nhiét do cao. Oxi hda xdc tdc dién ra bdi oxi vdi sy hinh
thanh cdc hop chdt ma viée x& 1y ching d& ding hon. Hydro hoa xdc tdc cdc hgp chat
hitu ¢d ciia luu luynh dudge ¥ng dung khi phucng phdp hap thu khdng cho phép x( 1§ hoan
toan ching. Hydro héa xiic tic dya trén sy tiép xtc ctia hgp chat hitu ¢d Iuu huynh véi
hydro hodc hai nude § nhigt do 300-350°C vdi xic tdc va tao ra H,S.

6.5. XU LI CO BANG XUC TAC

Oxi héa xiic tdc 1a phuong phap phit hgp nhit dé xi Iy CO trong khi thai. Tuy nhién,
khi thai cOn chdfa cdc ciu td khdc nhu: SO,, NO,, hoi hydrocacbon, bui, CO,, Os, N3, hdi
nudce. Cdc chit nay cé thé 1a chdt ddc dot vdi xdc téc.

Bé oxi héa CO, ngudi ta ding xic tdc mangan, ddng - crdm va xic tdc kim lozi
nhém platin.

Phuong phép xuc tdc di duge @ng dung d€ xif 1§ khi thdi vdi % thé€ tich nhu sau:
CO - 2,3%; propylen 0,5%; propan 0,04%; oxi < 3,0%, con lai 1a cic khi trg. Nhi€t 4o
phan wng 13 220-250°C, xic tic dang cdu chifa 0,2% platin phd trén oxit nhom. Hiéu qué
xu 1y dat 98-99%.

CO 12 chét doc chi y&u trong khi thdi nha miy luyén kim den. D€ xd 1y khi théi cdc
16 luyén kim den, ngudi ta @ng dung xic tic chita 0,3% platin phu ién oxit nhdm. Xuc tdc
nay giit duge hoat tinh trong 8.000h va hiéu qud xr 1§ khong dudi 70%, nhi¢t d§ phén
ing 1a 225°C, véi luu Iugng 100.000 1/h,

6.6. XU L BANG PHUONG PHAP BOT CHAY TRUC TIEP

Bin chat cda phudng phdp dot chdy truc ti€p 1A oxi hda cde ciu t doe hai bang oxi d
nhiét dd cao (450-1.200°C). Phuong phép nay dugc dng dung d@ loai bo khi va hdi co sdn
phim chiy it ddc hon. Uu diém clia phudng phap nay 1a thi€t bi don gidn va ¢o khd ning
tng dung rong rii do thanh phdn khi thai it anh hudng d€n hoat dong cla thiét bi dot.
Phuong phap nay dude dng dung dé xit 1y khi thai trong cdc nganh san xuat son, hoa chat,
dién héa, dién i, hda dau, metanol...

S¢ db nguyén ly ciia thi€t bi dot khi thai dugc trinh bily trén hinh 6.4,

K&t cdu va thé tich cda 15 d8t phii bdo ddm thdi gian lvu cin thi€t A€ d6t chdy khi
hoan toan hodc dat hi¢u qua x& 1y cho trade.

Théi gian luu thuding khodng 0,1 + 1,0 gidy; ahi¢t dé lam vigc trong da sO trudng hop
I6n hon nhiét do ty bde chdy tir 100°C = 150°C,
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Khi 6 nhiém

f Nhién liu

a)

Vao khi quyén

£,

\
|

l ‘ Vao khi quyén

Nhién liéu

b)

Khi 6 nhiém

Hinh 6.4. So do thiét bj xit Iy khi thdi cong nghiép bing nhiét

a- khong tan dung nhiét; b- véi thi€t bi truyén nhiét.

Nhigt do ty boc chdy clia mot s chat thai phd bién trong khi thai cong nghiép trong

bang 6.1.

Bing 6.1. Nhi¢t do tw boc chdy ciia mot s chat 6 nhiém phd bién
trong khi thai cong nghiép

Tén chat t’ tw bdc chdy Tén chat t° tw bdc chdy
Amoniac 649 Metan 537
Axeton 538 Metanol 470
Benzen 597 Este metyl 350
Butadien 449 Nitro benzen 496
Butanol 367 Axit oleic 363
Vinylaxetat 426 Propan 468
Xianuahydro 538 Propylen 504
Glyxerin 393 Sunfua hydro 260
Diclo metan 640 Dibutylftalat 104
Diclo etylen 423 Dau thong 253
Déu hda 254 Styren 491
Crezol (CH;C¢H,OH) 559 Toluen 552
Xilen C¢Hy4(CH;5), 496 Oxit cacbon phenol 725

80



Chuong 7
SU PHAT TAN CHAT THAL VAO KHI QUYEN

Vin dé& bio vé khi quyén khdi chdt thai cong nghiép thudng dat dugc bﬁng viéc iing
dung ddng thdi ba bién phdp: gidm tai lugng chat thai dc hai bing cdch hoan thién qud
rinh ¢ong nghé, hoan thién thi€t bi mdy mdéc va tin dung chat thai; lam sach khi thdi

trong céc thi€t bi x(r 1y va phat tdn phan chdt & nhidm con s6t lai vao khi quyén qua Ong
khdi cao.

Viéc xi Iy khi thdi dat d€n nbng dd cho phép trong mdi trudng xung quanh thuding bi
han ch€ bdi diéu kién ky thuat va néu thye hién duge vé mat k¥ thudt thi cling s& v cung
t6n kém vé& mat kinh €. Do d6, khi thii thudng duge x{t 1y dé€n ndng dd cho phép (duge
quy dinh bdi At phap) roi duge phat tin vao khi quyén qua dng khoi cao.

71 PHAT TAN KHI THAI VAO KHf QUYEN

Sv phdt tin chét thai doc hai vao khi quyén 1a quéd trinh vat ly rdt phic tap. Trong
qud trinh nay, gid va cdc hi€n tugng trao d6i chit trong khi quyén cfing nhy cdc dieu kién
khi hiu dia phutdng ¢6 ¥ nghia rat I6n.

Ngay sau khi thoat ra khéi 8ng khoi, khi thdi chiu tic dong cla nhiéu yé&u t8 nhu
thanh phén, tinh chit va dic tinh cia chinh chat thai; chi€u cao ong khéi, hinh dang va
kich thude ¢& &ng khai; van t6c thdi & ¢8 dng khéi; hudng va vin tdc gi0; sy phin tang
nhiét do, mite d6 chdy réi va cdc chi sd trang thdi cda khi quyen mura; nhiét d6 va dd &m
cia khong khi. Dy dodn trang thdi cla khi thdi trong khi quyen 12 bai todn vd cung phic
t@p. Hon nita, viée gidi né cang khé hdn do khi quyén khong 8n dinh va c6 thé thay ddi
rit nhanh theo thoi gian.

Su phit tdn khi thai phu thude vao diéu kién khi quyén, hinh dang bén ngoai cla
ludng khi thai rit da dang (theo hudng gidé va ¢d chidu dai d&€n hiang chyc kildmét), nhanh
chong lan tda vao hudng ngang va thang ditng, ¢6 dang séng ndi dudi nhau...

Céc y€u 18 anh hudng dén trang thdi khi thai dugce trinh bay trén hinh 7.1.
72. ANH HUGNG CUA CAC YEU TO KHI QUYEN LEN SU PHAT TAN

- 7.2.1.Gié

Gi6 1a mdt trong cdc yéu t8 quan trong dnh huGng dén sut phat tdn chit & nhiém. Khi
vin toc gi6 nhd, do dung cot khéi (AH) ting nhung cot Khoi gidr cau tric day dic 1iu hion
va khé lan truyen dudi tac ddng cla chi mdt qué trinh khuéch tan. Khi gié manh, AH
gidm xudng gan bang 0, lubng khéi chiu sy tdc ddng manh mé cda khuéch tan khi quyén.
(hmh 7.2). Vin 8¢ gi6 nguy hiém 13 vin 3¢ gid 1am cho ndng d6 chat & nhiém do mét
ngudn théi ra dat gid tri cyc dai tai mat dat.
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Su két ty hat | | Khéi lugng riéng X li Sy c6 méat clia
va hinh dang hat| | tap chatkhi || cac céu tif ning

l |
.

S lang trong lyc Suong mu Khuéch tan Mua Bia hinh, bé mat
clia cac phan ti May phan ti cong trinh xay dung

I I ] o} I
t t t f t

Diéu kién thai Gié Hién tugng Khuéch tan Sy phan tang
nghich dao xo0dy réi || nhiét do khi quyén

Chiéu cao Kich thudc, hinh | |Van tdc thai & || Higu nhiat do khi
ong khdi [ fdang c8 6ng khéi| | 8 8ng khoi || quyén va khéng khi

Hinh 7.1. Cdc yéu t6’ dnh hudng dén sy phdt tan 6 nhiém trong khong khi
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Hinh 7.2. Sy lan truyén 6 nhiém trong khi quyén

7.2.2. Mua va suong mu

Mua thic ddy qud trinh loai bd chit 6 nhiém tit khi quyén. Tuy nhién, mua chuyén
chat 6 nhi€m tr khi quyén vao dat. Bic biét, khi 16i cu6n theo cdc chit in mon héa hoc,
nudc mua s€ phd huy dan cdc cd b ha tang trén mat dat.

Suong mu day dic va kéo dai gy nén hién tugng ling dong trong 16p khi quyén tai
mat dat. Pay 12 y&u t6 khi tugng bat 1di vi ching gép phan hinh thanh sy nghich dio
nhiét va ¢6 thé 12 nguyén nhin tao thanh khéi mi - hdn hgp suong mi ty nhién véi chit
thdi cong nghiép (bui, hdi...). Vi vy, tin s6 hinh thanh, mat do va do én dinh ctia suong
mu ¢ mot dia phudng can duge phan tich cu thé va cdn thin trong viéc thiét k& cdc cong
trinh xit 1y va thai khi.

7.2.3. Sy nghich ddo nhiét do

Su nghich ddo nhi¢t do 1a mot y&u 5 khi tugng dic biét nguy hiém. Bin chit cda sy
nghich ddo nhiét 1a nhiét do khi quyén khong gidm theo do cao nhu si phan ting nhiét do
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binh thuding ma ngwdc lai, khdng khi lanh, day dic va nang dudc giif lai trén mit dat. Khi
d6, khong khi chita chit 8 nhim chi thuc hién dao ddng nhd theo phudng thing ding va
tdn tai trong khodng cao dd tir 500 + 600m. Hién tuong nay lién quan d€n su ling dong
khong khi, thudng xuat hién trén cdc ngudn nude 16n.

Nghich ddo nhiét dd 1udn Judn nguy hiém, mic ddu mifc dé nguy hiém cda chiing
khéc nhau. Su nghich ddo ¢6 thé triét tiéu hoan toan sy phét tin 6 nhiém.

7.2.4. Y&u t& vé dia hinh

Anh hudng clia cdc y&u 8 vé dia hinh ciing khong kém phin quan trong d6i véi qué
trinh phat tan chit 6 nhiém trong khi quyén. D6 13 dnh hudng cha cdc cong trinh, nha cia,
ciy ¢0i hodc d6i ndi xung quanh ngudn thai. Khi khong cé suf nghich ddo nhiét va ché& do
gi6 thuén 1di, dia hinh khong bing phing 12 mdt y&u 8 thudn 1di d&i véi qua trinh phat
tdn chit 6 nhiém do né thic diy su xody 16 khi quyén theo phudng thing ding.

7.2.5. Chiéu cao 6ng khéi

Chiéu cao dng khdi H va d6 dung cOt khéi AH déng vai trd quan trong ddi véi sy phit
tdn chat thai.

Do dung ¢t khéi AH phu thude hidu nhiét do khi thdi va khi quyén, van td¢ khi thii
& dau ra c6 dng khoi g va van tc gid u.

Luc trong trudng 1am gidm AH phu thudc vio khdi ltgng riéng cla chit & nhiém.
N&u thdi sol khi (aerosol), chiéu cao ning hat phan tdn cdn phu thudc vao hinh dang clia
chiing. Hat bdng va két tu ¢ dang khdng déi xitng duge ning nhanh hdn cdc hat gon, ¢b
hinh ding tudng tu hinh cau. Cdc hat nhé thi k€t t véi nhau thanh hat 16n va dé dang
ling trong ban kinh vai chuc mét cach dng khéi (vi du bui xi mang).

-

M®Bi cdu ¥ ¢ vén tdc ldng riéng va cé ndng d6 cuc dai riéng trong 16p khi quyén sat
mit dat.

7.2;6. Sy ngung tu hei

Sif ngung tu hoi thiic diy qud trinh l4ng, ngodi ra hdi ¢6 thé ngung tu thanh hat 1dng
hodc rn. Vi du chi ¢6 trong khi thai cda luyén kim mau, & 300-400°C né & trang thdi hdi,
khi lam ngudi né ngung tu nhanh thanh hat rén.

7.3. PHUONG TRINH PHAT TAN O NHIEM

Hiéu qud phit tin dat dugc nhd cdc qué trinh khuéch tdn. Trong qud trinh phét tin
chat thai vio khi quyén, co ché khuéch tdn phin tf chi déng vai trd rat nhd, chi yéu l1a
khuéch tin chdy rdi. NG dude tao thanh bdi hai yéu t5: van dong va nhiét. Y&u t& vén
ddng lién quan tdi su chuyén dong chia khdi khong khi 16n, khong phu thude vao s phin
b& nhiét do. Trong 18p khi quyén thip, sy khuéch tdn xuit hién va dude ting cudng nho
dia hinh khéng biing phing hodic ¢dc cong trinh nhin tao. Khuéch tdn nhiét lién quan dén
gradient nhiét d6 ctia khong khi theo d6 cao. Trong thuc €, sy phin tdng chdy r8i duge
tao thianh bdi ¢a hai yéu t& nhiét va chuyén dong.
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Theo sy phan bd ngudn trong ddng gié, dong thdi dugc chia ra lam 2 loai: ngudn thai
cao va ngudn thdi thap.

Ngudn thai cao 12 ngudn diém (6ng khéi), cao hon 3,5 1dn chiéu cao cong trinh gan
ong khéi (Hy). Theo kinh nghi€ém, & d6 cao nay, ¢6 th€ bd qua anh hudng d&n sy lan
truyen chdt & nhiém cia cdc cOng trinh xdy dung. N&€u chi€u cao hiéu dung cla ngudn
thdi ndm trong khodng 2 2Hp<H.<3,5H,, thi s& xu4t hién vung chuyen ti€p. Trong viung
nay, sy phat tin chat doc hai chiu 4nh hubng cda xody réi khi quy€n va xody i do gio
théi qua mdi nha. Chiéu cao hiéu dung (H,) 1a tdng chiéu cao hinh hoc (H) va dé dung
cdt khoi (AH) trén dau &ng thai dudi tac dung huéng 1én trén cua ddng luc dong chdy vi
lyc néng dugc sinh ra do chénh 1éch khéi lugng riéng giita khi thai va khi quyén.

Ngudn thai thdp bong r¢fp 12 cde ngudn ¢ chidu cao thii hidu dung thip hon viing
tudn hoadn, xuit hién & phia sau cdc cong trinh. Ngudn thdi s& giy & nhiém cho viing
quan NoOng d6 chat 6 nhiém dat cyc dai trong vung nay. Phuy thudce vao vén tdc gié, céc
ngudn thdi niim trong ving quén ¢6 thé dudge chia thanh ngudn cao va thap.

Cho d€n nay, vin dang ton tai vai Iy thuy&t khuéch tin chdy r6i trong khi quyén. Tuy
nhién, khong ¢é 1y thuyét nio cho phép mé ta dinh lugng mot cdch chinh xdc qud trinh
phdt tan.

Theo Iy thuy€t truyen khdi, sut phdt tdn trong trudng hop tdng quat duge md ti bdi
phuong trinh vi phén:

c_ ok o, 5(DXQEJ+£ b, € A[DZE] @
or ox oy oz ax\ “ox) oyl Yoy &l e

(day C-ndng do chil 6 nhidm tai didm c6 toa dd (x.y.2)
T - thdi gian
u,v,o - vin te gi6 theo hudng x, y, z
Dy. Dy, D, - hé s6 khucch tdn xody réi theo hudng true x, y, z. Truc x hudng ngang
theo hudng gid, truc y hudng ngang vudng gée véi hudng gid, truc z hudng 1ir dudi 1én trén.

—— - dao him theo thai gian clia ndng d6 chit 6 nhim & diém c6 toa dd (x, y, 2)

at

aC aC &C ) N o a4 A
—.—,— - gradien nong d6 chil 6 nhiém theo trucwadd x, y, «
0x &y Oz

Phuung trinh nay bi€u dién cin bing vit chdt & dang vi phin. Vigc Ung dung né gap
nhiéu khd khin.

Phutong trinh phdt tdn 6 nhiém rat khé gidi, trong truting hop gidi duge thi 15 gidi
cling khong ¢d gid trj thye t€ vi cde di¢u kién phat tan ludn thay ddi, ma 11 gii chi thich
tng vii mot dicu kién tie thaii ndo d6. BSi vdi cdc nha k§ thuit moi trudng, ho chi cin
phudng phdp tinh phdt tin 6 nhi€m c6 sy k&t hop gilta cdc tinh chit dic trung clia chat
thii voi trang thdi clia khi quyén cho mdt dia phudng cy 1hé nio d6 trong khoang thdi
gian dai.
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Mot s& phudng phdp tinh dwa trén cd s§ don.gidn héa phudng trinh phdt tdn dugce
trinh bay sau day. Cdc phuong phdp nay rat don gidn cho viéc sif dung trong thuc t&. N6
thu duge do xi¥ 1§ mot lugng 16n cdc tai liéu tinh todn va thuc nghi€m. Vi viy cdc phuong
phép nay dudc goi 1a phudng phdp thyte nghiém va sé& dugc trinh bay dudi day.

7.3.1. M6 hinh Berliand (Nga)

7.3.1.1. Tink phdt tdn 6 nhiém vio Iop khi quyén gdn mdt dét cho nguon cao

Néng do trong khong khi xung quanh

Néng do t6i da clia chit & nhiém Cyygx, (mg/m3) tit mdt ngudn thai don doc trong diéu
kién khi quyé&n bat Igi duge xédc dinh theo cdng thic

3 AMFmn

Conms = WJV_A—T) (7.2)

(Jday, A -he s8 phy thude sy phan ba nhiét dd theo chiéu cao khi quy€n, duge chon cho diéu

ki¢n khi tugng nguy hiém va xdc dinh didu kién phét tdn thing ditng va theo phudng
ngang cta cht ddc hai trong khi quyén. Trong tinh todn c6 thé nhian A = 200 - 240.

M - tdi lugng & nhiém, g/s

H - chiéu cao ngudn thdi tinh t mat d41, m

V - Ivu Ivdng thé tich khi thai, m™/s

AT - hiéu nhi¢t d6 khi thii Ty va khi quyén Ty, C. Nhiét dd khi quyén, Ty, can ldy
cho thang néng nhit trong nim vao lic 13h.

F - h¢ s8 vo thit nguyén tinh d&n vén t8c ing chit & nhi&m wong khi quy&n. DS vdi
chit & nhiém & thé khi: F = 1; ddi v6i byi:

* N&u hidu qua xi 1y n > 90% F=2
* Néu hiéu qui xi 19 75 £ 1< 90% F=25
* Néu hiéu qua xit Iy n < 75% F=3

m, n - cic hé s6 vo thif nguyén tinh d&n didu kién thoat khi thai 1t ¢8 Sng khéi

m dudc xdc dinh theo cdng thic sau:

m = (0,67 + 0,1 T +0,343f ' néu f<100 (1.3)
m=1479f néu £>100 (7.4)
3.2
_ 10 ;oUD a5)
H2AT

g - vin 10¢ thodt khi tir ¢8 dng khéi, m/s
D - dudng kinh ¢8 &ng khéi, m

n duge xdc dinh ¢iin ¢ wrén vdn 8¢V, nhu saw:

n=1 : néu V,>2 (7.6)
n=0,532Vy” - 2,13 Vi + 3,13 néu 0,5<V ;<2 a7
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n=44V, néuV <05 (7.8)
VAT J

Véi Vi = 0,65 ( 3 7.9)

Ngoai Vy, trong md hinh con tinh dén van tdc gié nguy hiém um 18 vin t6c gid ma
khi d6 ndng d6 chat 6 nhi€m & I6p khi quy&n gAn mit dat dat gid tri 16n nhat va dudc xdc
dinh nhar sau:

Uy =0,5n8u V,, 0.5 (7.10)
Up =V néu 0,5 <V, <2 (7.11)
um=Vm(1+0,12JF)né'uVm>2 | (7.12)

V6i van toc gi6 nguy hi€m uy, ndng d6 chat & nhifm dat cuc dai & khodng céch X,
$0 véi chin Gng khoi duge tinh nhu sau:

X, = dH (7.13)
G day, d- he s6 vo the nguyén, xac dinh theo uy, va f nhd gidn 48 trén hinh 7.3.
d [R—
3 [
0 20
5
Vi
1
0.2
20 [
=0
15 -
10 r
5 L
. AL 1 1 1 i 1
0 05 1.0 15 20 4.0 6.0 vm mis

Hinh 7.3. So dé xdc dinh thum 56 d

Néu van tée gi6 khdc van toc gi6 nguy hiém, ndng do chat & nhidm cue dai dat dugc Ia:

{Crmaxdu = rCux (7.14)
Vit phy thude tf 18 — dutge xéc dinh theo db thi hinh 7.4.
um

Khi dé, nong do cye dai & khodng cdch (cich ong khéi):
(X = pXnm (7.15)
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p ciing duge xdc dinh trén dd P
thi hinh 7.4.

Sit phan bd ndng d6 cac chat &
nhiém theo hudng gié & cac khodng
cich X khdc nhau tinh tif ngudn
duge xdc dinh theo cdng thie:

C=8,Cn (7.16)

L ! L
0 2 4 g ufu

Vdl 8y - dai lwgng vo thi nguyCn

duge xdc dinh theo 18 X/Xp, theo 46 Hinh 7.4, Sor di xdc dinh dai lugng rva p
thi hinh 7.5 hoic theo bang 7.1.

Biang 7.1. Bang s0 xdc dinh S,

Xim 0,25 0,56 0,75 1,00 1,25 1,50 1,75 2,00 2,25 2,50
S 0,27 0,70 0,95 1,00 0,95 0,87 0,80 0,73 067 0,6
X 2,75 3,00 3,25 3,50 3,75 4,00 4,25 4,50 4,75 5,00
ST 0,55 0,52 0,48 0,43 0,40 0,38 0,34 0,30 0,27 0,25

Ndng do chat 5 nhi€m trong 16p khi quyén sdt mit dat theo phudng vudng goc chiéu
gi6 & khodng cdch y dugce xédc dinh theo cdng thite phy thude ty 1€ y/x.
C,=5,C (7.47)
Véi  C - ndng dd chdt 6 nhi€m tai truc hudng gid
S, - he s§ vd th¥ nguyén xdc dinh theo d6 thi hinh 7.5.

Sy s,
10 b 10
08 L 8
06 06
04 B
02 | 0z -
L | L - I_ | I N O I T G |
! 3 5 XX, 0.04 6.12 0.20 ¥iX
Hinh 7.5. PO thi xdc dinh dai lwong S Hinh 7.6. D6 thi xdc dinh dai luong S»

Chiéu cao dng khoi

DGi véi ngudn 6 nhidm don (mot Sng khéi trong khu sdn xuat) chidu cao Sng khoi toi
thi€u bio dim ndng do trong khi quyén sdt mat ddt bing gidi han cho phép duge xdc dinh
biing cong thifc:
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AMFmn
H= — (7.18)
C, YV.AT

V&i  C¢p- ndng dd cho phép trong mdi trudng xung quanh, mg/m’

Céc dai lugng m va n phu thude H, vi vay trong phép tinh gin ding lan ddu tién
cho mn = 1. Sau d¢ theo cong thite tinh H, ti€p theo tinh f biing cong thitc rdi xdc dinh
lai m,n chirh xdc hon. Cudi ciing theo gid tri m, n tim dude ta xdc dinh lai gid tri chinh
xdc cua H.

N€u tir mt Gng khéi thdi ra nhiéu chdt 6 nhidm khong ¢6 dnh hudng cOng thi tr
chiéu cao 8ng khéi H dude chon theo gid tri idn nhat khi tinh cho ting chit & nhiém. Néu
tdc dong cla chat théi tir Gng khoéi cé tinh chit cdng thi trong cdng thitc cin thay Cgp, bang

-1
-1
[ (Ceni) J , v3i k 1 s& chdt 6 nhidm.
1=l

=

Ngoai ra, chiéu cao 6ng khoi phai vugt chiéu cao cdc cdng trinh lan can khong dudi
2,5 lan.

Gidi han thai cdc chat 6 nhi€m vao khi quyén cho phép, khi d6 ndng d6 chit & nhidm
3 16p khong khi gin mat dat khdng vigt qud tiéu chudn cho phép C¢p duge xdce dinh theo
cOng thie:

8

o C,H*IVAT 719
e AFmn ‘
Cdc cOng thifc ncu wrén duge tinh trong trudng hgp ndng do phong Cpy, cda chit &

nhiém biang 0 n&u Coh # 0 va Cypy < Cgp thi trong cdce cOng thie phai thay Cep=(Cep — Cp)

Khi ¢6 nguon O nhiém mdi thi cAn phai xdc dinh mdc do xit Iy cho ngudn & nhiém
nay dé€ sao cho ndng do trong moi triring xung quanh van thda min tiéu chuin cho phép.
N&u ndéng dd phong gin hode bing gidi han cho phép thi bt ki ngudn thdi nao déu khong
duge phép. Bdi vi hiéu qud xit Iy 100% trong dai da s& cdc trudng hop déu khong hién
thue (do han ch€ v& mat kinh t& va ki thuét). Trong cac trudng hop niy cich gidi quyét
ding didn nhit 13 gidm ndng do phong bing cdc bién phip x¥ 1y tai cac ngudn O nhiém
dang hoat ddng hodc phai chon khu vie khéc.

Chuang trinh tinh todn chicu cao dng khéi va ndng do & nhi&m trong khong khi xung
guanh (do-phdt tdn) theo Berlian dugc 1ap trinh bing ngdn ngit Pascal va trinh bay trong
phu luc B.

Vi duy, st dung chuong trinh ndy k&t hgp vdi cic théng s§ diu vao nhién heu St dung
1A didu DO 1%S8, lu’(mg ti€u hao nhién li¢u 12 45 kg/h, luu lugng khi thai 25 m fkg DO,
nhi¢t db khi thdi 1a 200°C tir m4y phdt dién dy phong ¢4 cdng sudt 500 kVA. K&t qui tinh
tii legng 6 nhiém theo WHO duge cho trong bang 7.2.
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Bing 7.2. Téi lugng 8 nhiém tir 1o 45t ddu DO

Thong s6 Hydrocacbon SO; NO, CO Andehyt
Heé s& tai lugng [kg/tin ddu] 4,36 208 8,5 0,64 0,48
Tai lugng, [g/h) 196,2 900 382,5 28,8 21,6
Néng d6 [mg/m’] 174.4 800 340 25,6 19,2

[Ngudn: Tai li¢u ddnh gid nhanh cia WHO vdi ham lugng S trong ddu DO la 1%]

Khi thdi do mdy phat dién dy phong c6 néng dd SO2 vd NOy vuot ticu chuin théi
nhung do mdy chi hoat dong khi mit dién nén viéc ap dung cdc bién phdp xif 1y 1a khong
kha thi. D& khong ché ngudn & nhiém niy, ngudi ta thuing dp dung bién phép phit tin
khi thii qua 8ng khéi cao.

K6t qua tinh todn chidu cao Sng khéi 12 15m. Bi€u db phan bd ndng do6 khi SO, va
NO, dugc thé hién nhu sau:

NOy,
mgfm?
o SOy,
01 b mg!mS
0.34
0.08 -
0.251
006 1 Cpan = 0,09 mg/m’ 0.2-
X =75m 0.151
m .
0044 H = 15m 01 C,, =024 mgim’
‘ X, =75m
0.02 - 0.05 H=15m
0
0 T T T Y T T T ¥ T Y
S SR A A . 7 17
-0 10 30 50 70 90 110 130 150 170 150 1003 ?G o % e TBO 150170130
Kheang cach tir chan éng khai, m Khodng cach tir chan dng khéi, m

Hinh 7.7. Bidu d6 phdi tdn chdt & nhiém trong khong khi

Nhu viy sau khi phat tan khi thai qua Gng khéi cao 15m thi ndng dd SO, va NOj trong
16p khi quyén gin mit dit dat tiéu chudn chit lugng khong khi xung quanh 5937 - 1995.

7.3.1.2. Tinh phat tdn 6 nhiém cho ngudn gom nhiéu ong khoi
Né&u ngudn 6 nhiém khdng phai 1a mdt ng khdi ma la cum (gdm vai 6ng khot) cb
thé tinh su phét tin cho hai trudng hop:

1. Céc ong khdéi duge bo trf g,an nhau va khodng cich giita cdc Ong khoi ngoal cung
khong vugt qud 4 1an chiéu cao Ong khoi trung binh. Trudng hop nay ¢6 thé cho ring céc
ngudn thai tdp trung vao mot diém trung tAm, dién tich bd tri cic ngudn.

Ngoai ra néu khi thdi phan bo déu cho cidc dng khdi va ong khéi co cung chiéu cao,
cung; dudng kinh thi ndng do 101 da 19ng cong cla chiit 6 nhi&m trong 16p gin mat dat ¢6
thé tinh theo cong thic:
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AM'Fmn3f N
- VAT (720)
H
Vdi M’ - tdng tai lugng & nhidm, g/s
V’ - t8ng lwu lugng thé tich khi thai, m™/s
N - s8 ngudn thdi (s& Sng khoi)

max =

Vian tdc gié nguy hi€m u,, trong trudng hgp nay dudce tinh theo tham s&

Vo = 0,653 VNET (7.21)

2. Cdc ngudn thdi khong thé dua vao mdt di€m. Pay 1a trudng hop tdng quét dic
trung cho dién tich rong Viéc tinh Cp,,x dude ti€n hanh cho cdc toa d6 mang ludi dic

trung cta tat cd moi ngudn thai. Khoi lugng tinh todn rdt 16n nén thudn 1di nhat 13 nhd sy
hd trg chia m4y tinh d€ tinh toan.

7.3.1.3. Boi vdi ngudn thii ding nhiét hodc gia nhigt yeu ( AT<5°C) |

AMFn
Chrax = W.K (7.22)
A: hé s0 ¢6 don vi mg, m' fg va ¢6 cdc dai lugng nhu trong ¢Ong thitc di vdi ngudn
thai néng.
. A . w.D
Vm dugc tinh theo cong thic: V_ = 13—H— (7.23)
K - Xdc dinh theo ¢ong thirc; K = D __ ! (7.24)
' ' 8.V 71wV '
d day: V- luu lugng khi thai, m™/s;
D - dui¥ng kinh ¢& &ng khéi, m.
Vin t6c gi6 nguy hiém tinh nhit sau:
Néu V, 0,5 m/s Um = 0,5 m/s (7.25)
Néu0,5<V, <2m/s Up =V, (7.26)
Néu vV, > 2 m/s Um =22V, (7.27)
Con hé s6 vo thit nguyén d dude tinh nhy sau:
Néu Vv, <2 | d=114V,, (7.28)
NéuVy,>2 d=16,1.V_ (7.29)

Trén cd s tinh todn va thyc t€ ¢6 thé rit ra mot sé k&t ludn sau:

1. Nong d6 chat 6 nhidm tir nguon thdi don trong ldp khi quyen gan mat dat dat gid tr
cuc dai trong di€u kién khi quyén thuin 1gi & diém cich Ong khéi 12-20 14n chidu cao
ong khoi theo hudng gié.
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2. Ong khoi cang cao ndng db cuc dai cing nhd, ndng d6 chdt 6 nhiém trong 1dp
khong khi gin mit dat cang nhd.

3. Cang cdch xa dng khéi ndng do chat 6 nhidm cang nhéd. & khodng cdch di xa,
néng dd chit & nhiém tién dén 0.

Nhir vy, nhd cdc cong thitc phat tan, ta c6 thé xdc dinh dugce viing ndo ¢6 nong do
ca0 han tiéu chudn, viing nao thdp hon. Tang chiéu cao 6ng khéi 1a bién phap lam ndng
dd chit 6 nhidm tai mat &t gidm thap hon tiéu chuan cho phép.

7.3.1.4. St phdt tdn chdt 6 nhiém tit nguon thai thip
Ngudn thai thap dudge chia ra Jam 2 nhém:
Nhém I: cic ngudn thip, khi thai thodt tif ddy di 1én trén vdi van toc xdc dinh.
Nhém IL cdc ngudn thap, khi thai thodt ra tif né khong ¢6 hudng 16n trén.
Trong phdt tan chit ddc hai t nguén nhém I ¢6 2 ché do can xem xét:
Ché dd thif 1: ¢6 dong gié chuyén ddng véi vin tée vang > 0,5 m/s
Ch€ d6 thit 2: van td¢ gid ving < 0,5 m/s
NEu xem qué trinh khuéch tén tif ngudn diém bé i & do cao H cdch mit ddt thi ta ¢6
¢Ong thie xdc dinh ndng do6 trong 16p khi quyén 3 cdc diém cdch xa ngudn (1) va § do cao
Z cdch mit dit nhu sau:

c-M_ ! + L - (7.30)
1A \/(Z—H)2+r2 \f(Z+H) +1°
Néng dd rén mit dat (Z = 0):
C :L (7.31)
2.nAVH? 412

M- tdi lugng chit & nhiém, mg/s
A - b s6 truyén khi xody réi, m*/s. Trong tinh todn, A dugc nhan gid tri nhd nhit
biing 0,05 m’/s, gi4 tri nhd hon trong thie t& khé xay ra.

Theo ¢ong thic ndy, ta ¢é thé tinh ndng 46 cuc dai chit 6 nhiém gy ra do nguon
nhém IT trong diéu kién khi quyén bét 1gi. Béi vi ndng d& gin ngudn khdng thé ién hon
tai ngudn Cy, nén cong thitc trén ding db1 vdi céc di€m ¢6 bdn kinh Ry cdch nguodn. Ry
duge xde dinh tir diéu kién C < Cy,.

Tinh phdt tin chdt déc hai tit nguon thap bong rop

Ndng d6 cuc dai duge xdc dinh theo c¢dng thife:

KM
c, = (7.32)
: 2
v.H,
Vi M - 1di lugng chl doc hal, mg/s;
v - van t6¢ gio & 46 cao 10m, m/s;

H,, - chiéu cao nha, m;
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K - hé s8 phu thudc d6 dung cdt khéi, phu thude ty 1¢ kich thudc nha xudng,
K xidc dinh nhu sau:
K =K. K| (7.33)
Vi Ky - he 36 phu thudc df dung cot khéi trén nha xudng,
Ki - he 8 phu thude 1 1¢ kich thude nha xwdng (V/H,).

—2
K, =2.05¢706h (7.34)

rrong dé:
h, - 43 dyng cot khéi hitu ich trén nha xudng;
—_h ~H, +ah
¢ H

n

{7.35)

hi- chiéu cao 6ng khéi 1 mat dit, m; Ah: 46 dung cot khéi, m
Cong thic nay khdng chi tinh d9 cao dng khéi ma con tinh dé dung cot khéi do Iye
quan tinh sinh ra do dong khi thdi chuyén dong 1&n trén véi vin t6¢ w.
Bdi vi nhiét do khi thdng thodng thai vao khi quyén thuding khong khac nhiét d6 moi
truong xung quanh nén dé€ don gidn héa viée tinh todn ¢6 thé bd qua luc ning do chénh
léch nhi&t do, khi dé ta co:

.D.
Ah =222 (7.36)
[oRY
Véi  D: dudng kinh c§ &ng khéi, m;
@: vin (6¢ khi thodt ra tit Sng khéi theo hudng 1&n trén, m/s;
¢: h¢ 6 van t&c dong gi6, phu thude chidu cao 8ng khéi trén nha xudng,
" hl — Hn
h=—r 0 0,25 0,5 0,75 1,0 1.2
o 0.8 1.0 11 12 1.4 14|

Ghi chii: d51 voi nha b6 tri gidia va dBi vii cde nha rdng ¢é cing chidu cao @ = 1,2; dbi vii
nha ndm trong ving khéng khi dong dimg tructe nha hode trong vimg qudin ¢ = 0,6.

- hé 5§ tink dén sy xody rdi ciia khi quyén, xdc dinh bdng thue nghigm, Trong khodng van t6c
gio 1w 2 = 5 m/s gid tri thite nghiém o cd thé biéu dibn bii cong thite sau vai d6 chinh xde cao:

0=23-0,4—— (7.37)
Vi
Viwvy=2m/s, nén a=23-02v (7.38)
Nhu viy:
B, - h -H, N aDo _ " a.D.o (7.39)
H, ¢.v.H, P.v
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h= no 7.40
i (7.40)
-2 (7.41)
Hl‘l
N&u v < 2 ms: h, =h+ L2 D.o (7.42)
@.v
NEu 2 <v<5m/s:
- (23-02)Do - 02D Do - 23D.
he=h+( }Do _= 02Do 23Do . 23D.0 7.4%)
P.v ¢ M.V P.v
Vi = - 22D0 (7.44)
P
K&t hdgp cac cong thite ta ¢6:
— 2
—U,ﬁl[ﬁ+l i‘D'm}
; 05.MK,. o
Néuv<2mfs: C_. = 205 MK, e 5 (7.45)
H_ v

Liy dao ham phudng trinh theo v, cho nd bing 0, gidi phuong trinh theo v ta thu dudc
cdng thite tinh vin to¢ gié nguy hiém:
_ 3,8.D.(1)l 1 _ 3,8.D.w B(E)
oHy  fi2i33-n  ©Ha
B(h)= S (7.47)
_2 —
Vvh +3,3-h

N&u theo cong thie, van tde gié nguy hiém I6n hon 2 mv's thi ndng dd cuc dai va vin
8¢ gié nguy hiém s& tinh theo cong thifc:

(7.46)

-

_().61[E'+2'3£‘”]-
c JZOSMKe 7 48)
' H v
v = 4,6.D.0 — 1 - 4,6.D.0 B(F) (7.49)
oHy JFPiza-w OHs
= I
B(h‘) —— (7.50)
yh? +33 -k
N&u van 1dc gidé v = 2 m/s thi két qua tinh theo cic cong thic trén 12 nhu nhau.
Thay biéu thitc vin tdc gié nguy hiém vio cong thitc, ta c6:
. aM.p.EK, 7.51)
D.o.w,
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Néuv <2 m/s
Néu v >2 m/s

a=2,05/3,8=0,54
a=2,05/4,6=045

E - hé s& phu thude h néu v <2 m/s va phu thude h' néuv > 2 m/s

. (7.52)
e(J.lS_(\/EZH.B—H)
Cdc gid wi B(h), B(h'), E(h), E(h') dude cho trong bing sau:
Bang 7.3. Bing gid tricdc hé¢ s§ Bva E
hhodch' | 0 |005] 01|02 03] o4 051061070809 1 |1,1]12
B 055 1 0.57 | 0.58 | 0,62 | 0,65 [ 0,68 | 0,72 | 0,77 | 0,81 (0,85 | 0.89 | 0.93 | 0.97 | 1.02
E 11| 1,04 | 1,00 | 0,88 | 0,78 | 0,68 | 059 | 0,51 | 0,44 | 037 | 031 | 026 | 022 { 0.18

Cdc hé s6 Kyr, K tinh dén sy thay ddi ndng d6 cuc dai trong 16p khi quyén sdt mit
dat phu thude vio chidu dai twong d6i cia nha Xudng:

H, 1 2 3 4 5 6 7 8 5 [0
Kir 1.2 L3 1,15 2,0 0.8 0,65 0,5 0,35 0,28 0,23
K - 0.9 1o 1,15 L3 1,45 1,65 1.8 2,1 2,2

Vi du: K&t qua tinh van t6c gi6 nguy hiém cho trudng hdp thai chit doc hai qua ong
khoi trén nha xutdng cao Hy = 10 m véi cdc chidu cao ong khoi, dwding kinh va van toc
thodt khi theo huding thdng ding khéc nhau trinh bay trong bdng:

—

H, D h @ 9 Vm
10 1 0,5 8 1.1 1,99
10 0,5 0,5 8 1,1 1,00
10 0,6 0.2 16 1,0 2,43
10 0,3 0,3 16 1,0 1,19
10 0,2 0,2 6 1,0 0,28
10 0,15 0,2 6 1,0 0,21

7.3.2. M hinh Gaussian

Mot s gidi thiét khi ldp mé hinh:

- Lugng thdi chit 6 nhi€m do ngudn thdi ra 12 hiing s& theo thai gian
- T¢ do gi6 khong ddi theo thisi gian va theo dd cao vét khai

- Trong vet khéi khong bS sung thém 6 nhiém, cling nhu khong xét dén trudng hop
chit 6 nhi€m gidm di do phin tag héa hop chuyén thanh chat khic.

- Dia hinh bing phang khéng c6 vit can.
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Néng dé chdt 6 nhiém

Vdi cdc diéu kién gin diing niy va phuong trinh vi phin m6 13 qud trinh phdt tén ta
¢6 phuong trinh tinh ndng dd chat 6 nhiém & toa d (x, y, z) nhu sau:

2 2 2
) [ =2 [ -C0142)
C = eXp—= [ 4] eXp————— |+| EXp————— 7.53
(x.y.2) 2muo,0, P 203 P 213 P 21:3 ( )
Phuong trinh tinh ndng dd chat 6 nhiém 3§ toa dd (x, 0, 0):
M ~H?
C,y=———.exp| — 7.54
W 6,3, l{ 20; ] ( )

trong d6:  Cixy.z) - nOng db chat & nhi€m tai diém c6 toa dd (x,y,2), mg,fm3

Cx) - ndng do chit & nhiém tai cdc diém wén truc x, y =z=0, mg/m’

x - khodng cdch tdi ngudn thii theo phudng x, phuong gié thdi, m

y - khodng cdch tir diém tinh trén mat ngang theo chiéu vubdng gée vdi truc vet

khdi, cach tim vét khoi, m

7. - chiéu cao diém tinh todn, m

M - lugng thdi chat & nhi€m tif ngudn thai (migng &ng khol..), mg/ls

u - tde d6 gié trung binh & chidu cao hiéu qua cda dng khéi, m/s

H - chiéu cao higu qua clta ng khéi, m:

H = Hyp, + Ah (7.55)

trong 46:  Hyy- chidu cao hinh hoc cla dng khéi, m.

Ah- d3 nang cao dng khoi, m.

oy~ hé s0 khuCch tan cia Khi quy€n theo phuong ngang y, m.

o,- hé s khuéch tin clia khi quyén thco phudng ding z, m
Tinh hé $6 phdt tdn o, o,

Hé s6 phdt tan phu thudc vio dd dn dinh cda khi quyén. Phin loai d6 n dinh khi
quyén theo Turner nhy sau.

Phén cdp 8n dinh cda khi quyén theo Turner

Tée dd gid Ban ngay theo ning chicu Ban dém theo d6 may (5) |
wén matdil | Manh(2) | Trung binh (3) Yéu (4) Nhitu may, It may, dd
(m/s) (1) do may 2 4/8 | miy <3/8
<2 A A-B B E F
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 D D D D D
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Ghi chu:

(1) La t6c do gié ¢ A6 cao 10m so véi mds dat

(2)Ncing mira he, khi mgt trovi 6 gée cao lon hon 60°

(3) Néing mita he, khi bu trdi o6 mot 5@ mdng mdy va troi trong sdng, khi mdt trgi ¢6 géc cao
30— 60"

(4) Bdc trung ld budi chiéu mia thu hay ngay mua he ¢ mdy, hodc mia hé trong sdang, mdt
trifi cd goc cuo 15 =357

(5} DG may dugre xdc dinh bdng mite méy che phit bdu troi.

Cic phuong phdp xdc dinh hé s0 phét tdn trinh bay 1dn lugt & sau day

Xdc dinh cdc hé 5O phdt tdn bing dd thi :

41
310
. ¥
£ / bA-+T1
It
10% y / u
’Il 7 — 1
5 — // il — [
/, P - 1"
3 5 / _- | ///
1['.!2 // ’{Cr// Eaal ,/f’-’ 28
e /’, /l - F] e T
5 D O | 9 —
ARV d L~
2 T LU LA
e LT L1 &~ khong &n dinh manh
10" ,/ /// 2all B- kno:S dn dioh vira
i—— £ - Khing dn dinn nng
= 3 = O - trung tnh
5 Pt E- dnré'?nhnnhg
// F - 6n dinh wia
: [T
Wi 5 10° 2 RGEE 5 10f

Khodng cach tr ngudn hai theo phwong ngang, x(m}

Hinh 7.8. D6 thi xdc dinh hé 58 phdt tdn a,

10
5 ez araks
AR
2 AAMM]
P LA
10° ,% ~ %/ gall
I,l, ,I £
-
5 - i
P -~
/1/ |4 //
2 ////;/ A
e d 1
14 / LA
o 108 B3l 4 //,/‘
i 4 = i il A - khing dn dinh manh
g L A u ;/ a-khagﬁ:di;hvm
— o L g-kmngdn dinh nhe
- 1 « {rung tink
2 /////5,// L1 E-o:nrég!nhnhe
o F - &n dinh vita
L1
10” ,/ -
= :
4x10° : ; 6
w2 5 10 2 s 10 2 5 10

Khodng cach 1l ngudn hai theo phuang ngang, x(m)

Hinh 7.9. D6 thi xdc dinh hé 56 phit tdn oy
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Céng thirc Martin:

o, =ax> (7.56)
G,=cx +f (7.57)
Bang 7.4. Cac hé s8 g, ¢, d, f clia ¢dng thifc Martin
Cip &n dinh x< 1 km x> 1 km
khi quyCn ‘ c D F ¢ d F
A 213 440.8 1,941 9,27 4597 2,094 -9.6
B 156 106.6 1,941 33 108,2 1,098 2,0
C 104 61,0 0911 0,0 61,0 0,911 0,0
D 68 33,2 0,725 -1,7 445 0,516 -13.0
E 50,5 22,8 0,678 -1,3 55,4 0,305 -34.0
F 34 14,35 0,740 -0,35 62,6 0,180 -48.6
Bang 7.5. Bang tinh hé $6 phdt 1in theo céng thifc Martin
Khodng | C&p &n dinh khi quy&n vi hé s8 6, theo PRI P
chch x c&p én dinh khi quyén Cap 6n dinh khi quy&n va h¢ s0 theo G,
(km) A B C D E F A B C D E F
0,2 31 37 25 16 12 8 29 20 14 9 6 4
(.4 94 69 46 30 22 15 84 40 26 15 11 7
0,6 135 99 66 43 32 22 173 63 38 21 15 9
0.8 174 | 128 83 56 41 28 2095 86 50 27 18 i2
1 213 ¢ 156 | 104 68 50 34 | 450 | 110 | 6l 31 22 14
2 396 | 290 7 193 | 126 | 94 63 [ 1953 ] 234 | 115 51 34 22
4 736 | 539 | 359 | 235 | 174 | 117 498 | 216 | 78 51 32
3 1367 | 1001 | 667 | 436 | 324 | 218 1063 | 406 | 117 70 4 42
16 25401 1860 | 1240 | 811 | 602 | 405 22741 763 173 93 55
20 31001 | 2271 | 1514 ] 990 | 735 | 495 2004 | 934 | 196 | 104 59
Tinh d¢ ndng cao dng khoi:
- Cong thdce caa Davidson W.F (1949):
1.4
Ah = D(E} [1 + ﬂ] (7.58)
u T

trong do:

Ah - d6 ning cao dng khoi, m

D - duting kinh miéng Sng khoi, m

Q- van (8¢ ludng khéi tai miéng 6ng khéi, m/s

Ty - nhiét dd ciia kboi, K
AT - d9 chénh nhi&t do khoi thai va khong khi chung quanh, "K
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- Cong thite Holland (1953);
_ 150D +4.1x107°Q,

Ah (7.59)
u
trong d6:  Qp - cudng dd nhiét clia ludng khdi thdi ra méi truding xung guanh, cal/s
Qn=CpxLxpxAT
Cp - Ui nhiét ding dp cda khéi, cal/kg.’C
L - luu lugng khoi thdi, m/s
AT - d6 chénh nhi¢t do khoi thdi v khong khi xung quanh, °K
- Cdng thite Holland cho md hinh Gauss:
@D _ AT
Ah=——|1.5+2.68x107PD=— (7.60)
u T,
trong d6: P - 4p sud khi quyén, mbar (1 atm = 1013mbar)
HE & hi¢u chinh: khidé 8ndinh a: Ava B 1.1-1.2
khidd dndinhla: C,E,F  0.8-0.9
khi do &a dinh 13: D I
Xdc dink nong do cuc dai trén mar dét:
Néng do cue dai trén mat dit phu thude vao cic yéu to:
* Do 6n dink khi quyén
* Vin (¢ gi6
Dua vao phudng trinh;
M -H?
C(x) = .cxp(—TJ {(7.61)
muo, G, 207
Liy dao him 2 v& theo x, gia thiet G, /o, = const,
6 T
°C o (7.62)
0X
K&t qua:
H
G, (CI mx) = — (?63)
z 1 \/5
0.1171M
Cmax: —L— (?64)
uc, o,

7.4.SU BO TRI NGUON THAI VA POI TUGNG CAN BAO Vi

Sy bo trf wiong quan ngudn thai v 81 wong cin bio vé phii dude ddnh gid theo
chicu thing ding v chiéu ngang. Cdc phusng 4n bé tri thich hap va khong thich hop
dugc trinh bay trén hinh 7.10. C4 2 phuong 4n n2y déu thuting gip trong thuc €. Trudng
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hop hinh a cin phai chon gidi phap sao cho kha ndng tring lip ving c6 nong d chat thai
t6i da voi viing din cu sinh sSng dat t81 thidu. Giai phap khdng phii 13 mot vh dé xdc
dinh né phai phan tich toan bo cdc didu kién dia hinh va khi hiu cda dia phudng.

al b

Hinh 7.10. Sy b6’ tri ngudn thai thich hop va khdng thich hop

Trong mot s8 truding hgp dia hinh t nhién ¢é thé dude st dung d€ ting cudng su phat
tin chat thai con sét lai (hinh 7.11).

AR

Hinh 7.11. Stt dung dia hinh dé ting cuing su phdt tdn
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Chuong 8

MOT SO HE THONG XU LY KHI THAI PON GIAN
- PA PUQC AP DUNG TRONG THUC TE

8.1. XU LY KHi THAI LO HOI

Lo hdi 1a ngudn cung cdp nhiét cho cdc thiét bi cdng nghé qua mdi chit din nhiét 1a
hoi nude. Bin than 16 hoi dugce cap nhiét bing cdc loai nhién li¢u khdc nhau nhung phd
bi€n nhat hién nay 12 ddu FO.

Khi thdi 1o hoi do dat diu FO (3% S) chita cdc thanh phan & shiém nhr SO, NO,,
CO khoi va tro bui. Thanh phin va chi tiéu 6 nhidm dugc cho trong bing 8.1.

Bang 8.1. Thanh phin khi thai 16 hai

r STT Thanh phin Bon vi K&t qud
1 Nhi¢t do °C 140 - 200
2 Bui mg/m’ 500 - 1000
3 SO, mg/m’ 700 - 5.000
’ 4 NO, mg/m’ 400 - 700
" 5 CcO mg/m’ 50 - 100

[Ngudn: s6 tuy hudng ddn Xt Iy khéi thdi 1o hai - S KHCON & MT TPHCM]}

Bdng 8.1 cho thdy khi thdi 1o hdi bi 6 nhiém chinh bdi khi SO,, NOy, bui va nhiét
(udn vugt tiéu chuin quy dinh). Nhung trong thue t& hién nay cdc cong ty di thuc hién
cie gidi phdp ting cuding hiéu qua dot dé (&t kiém nhién liéu dong thoi ciing Bim gidm
cdc chi s6 NOy, byi phan con lai SO, (ludn VUGt tigu chudn) va nhigt do dong thii vin
can phii ¢6 céc gidi phdp c¢dng nghé x& ly. Mot trong cic cOng nghé thuting duge dp
dung nhu sau:

Hinh 8.1. H¢ thing
xtt IV khi théi 1o hoi 1

L]

I
F

t
H.-

1. 16 hai: 2. &ng khéi; 3. van 6ng

khoi; 4. ngidn gidi nhi¢t 5. ngan
hip thu; 6. quat; 7. bom nude gidi 7 9
nhi¢t; 8. b& chita nude gidi nhiéy, 1
9. badm héa chal; 10, bé chita héa e
chdl; 11, thdp gidi nhiét. 8
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Thuyé&t minh:

Khi thii i 1d hoi dét ddu FO ¢6 chi tiéu SO, vuot tiéu chudn quy dinh va c¢in phéi
XU ly. .

Dong khi thai duge tich 1t dng khéi dwa qua thap xif 1y, Thap xd 1y gbm 2 ngin:
Ngin lam ngudi khi thdi va ngin hap thu SO,.

Trong ngin 1am ngudi, khi thdi cé nhiét do khodng 200°C ti&p xiic vdi cdc giot nude,
tao ra nhd vdi phun va bom nude. Nhigt tir dong khi s& truyén cho chat 1éng nén nhiét do
domg khi gidm xudng dén khodng 60°C con nude néng 1én dén 50°C. Nudc néng dudce
lam ngudi biing thap gidi nhiét va twan hoan vé ngin lam ngudi khi thdi. Nude b dip
cho phan bay hdi dudge bd sung lién tuc vao bé chita.

Dong khi sau khi duge lam nguér di qua ngin hap thu, Tai day khi SO, té€p xuc voi
dung dich ki¢m nén duge trung hoa va dong khi rd lai dng khéi c6 nong d§ SO, dat
tiéu chuin quy dinh. Quat dugc 13p & sau thdp xit 1y d€ b ddp trd lye ciia thdp va trdnh
s an mdn do dong khi axit. Dung dich kiém dude wdi 1én bé mat vat liéu dém nhdm
tao dién tich tiép xic 16n vdi dong khi, ddm bdo hiéu sudt xr 1y cao. Vit liéu dém 1a
vong gdm sit. Dung dich hip thy thudng 1a NaOH, NayCOjs ... va duge diéu chinh theo
chi s& pH: dung dich ban ddu ¢6 pH khodng 11-12, khi pH gidm d&€n < 5 thi b3 sung
thém héa chat.

Trong qud triinh x{ 1§, bui cling duge tdch ra cudn theo dong nudc, tich Iy trén mat
nude trong cic bé chita va phdi duge tich ra hang ngay.

Hiéu qui x(r 1y ddi véi SO, trong cde cong trinh thye t& ludn > 90%, khi thdi sau x 1y
dat tiéu chuiin quy dinh. Di€n hinh nhy trudng hgp cda cdng ty Myung Shung Vina, cong
ty v trang Rooshing duge trinh bay nhu bdng dudi diy:

Bing 8.1. Mot s& thong s& khi thai 10 hoi cla cdc cong ty thue 1€

Trudce xu ly Sau xur ly |
. Chicy Sh]::[nyguz’%na Rooshing Shﬂlygur\lf%na Rooshing
1| Nhittdé dong thai °C 1412 162,3 63,5 433
2 | Nong do NO,,mg/m’ 268 646 374 449
3 | Néngdd SO, mg/m’ 1464 1642 273 3,50
4 Ndng d6 CO,mg/m’ 55.5 355 113 4,50
5 Ndng 6 bui,mg/m’ 226 312 56.5 80

{Neudn: Trung tam quan tridc & KTMT Tinh Déng Nai, Khoa Moi truomg - Trucng PH BK TP,
HO Chi Minh).
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8.2. XU LY KHI THAI LO NAU BUC KIM LOAI

Ngoai gid tri to 16n vé kinh t&, nganh nau dic kim loai con mang ¥ nghia to ldn vé mit
mdi trudng trong xu hudng phat trién tdi ché chat thdi ma cu thé 13 tai ché kim loai thai.

Nguyén liéu dau vao cda nganh niu dic kim loai bao gdm chi tir binh acquy phé&
thdi, nhém, ddng, gang tir ton, vé ton bia, nudc ngot, v& thi€t bi... Nhién liéu dugce sir dung
dé dic kim loai 1a than cbi, than d4, diu DO, diu nhdt phé thii...

Khi thai tir 16 ndu diic kim loai phét sinh do nguyén liéu lin nhiéu tap chat, do si
dung cdc chdt rg dung khong hdp 1y, do khoi thii cia nhién liéu dot... chita bui, cdc oxit
kim loai, cdc khi axit va cdc chit hitu cd bay hdi vdi ham lugng cao, thu’dng khong dugc
thu gom va phdt tdn ty nhién qua ndp 16. Do d6 d3 gdy 6 nhiém ning né cho cdc khu vue
sdn xudt va din cu xung quanh. Két qué kiém tra chit lugng khong khi khu vue gén 10
ndu ddc kim loai dudc cho trong bing 8.2.

Bang 8.2. K&t qué chdt lugng khdng khi mat s6 khu vie gin 10 ddc kim loai

1 Bui mg/m’ 0,48 0.42 0.46 030 |
2 ‘ SO, mg/m’ 0,842 0.756 0.936 0.50
3 NO., mg/m’ 0.537 (0.543 (.542 0.40
4 \ Co mg/m’ 12.3 14.5 4.1 | 40

[Neuon: Khoa Moi truong - Truong Dai hoc Bdch khoa TPHCM ]

Tit cdc 6 liéu khio st cho thily, ndng dé bui vugt tidu chudn cho phép & hiu hét cdc
vi tri do tir 1,1+1,6 ln, ndng b SO, ¢ao hon tidu chuin tir 1 ,12+1,81 1an, NO» ciing vudt
tiéu chufin tr 1,32+1,37 14n. Vi viy, khi thai 1o diic cdn duge thu gom, xi¥ 1y va thii bd an
oan bén canh viéce ¢di ti€n cong nghé va nguyén - nhi¢n liéu sin xufit. Quy trinh cong
nghé xi ly dé xuit nhu sau:

Khira
—
"é“; 1
L=
F—
3 - Khivao | ¥an chan
| 1
\n./ —Uﬁ
[ N
‘_ _ — 2 Lo ndu duc kim loai
=1 -5  —

Hinh 8.2. S0 do cong nghé h théng xit v khi thai 1o ndu dic kim loul
I. Ong khoi; 2. Xiclon; 3. thdp hip thu; 4. quat hdt; 5. hé chita; 6. bam,
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Diu tién, khi thai duge cho vio xyclon dé tach bui, nhd luc li tim. Sau d6, khi thdi
duoe dua qua thap hap thu 38 xU 1y cac khi axit, dong thdi o tdc dung loc rifa bui min.

Trong thap hap thu, khéi thai va dung dich hap thu tiép xiic ngudge dong. 3 day, cdc
khi axit s& hoa tan vio dung dich kiém, phin dng vdi hoa cht trong dé va nhd d6, tachra
khdi khi thai. Dung dich sau khi hdp thu dugc din vao bé chifa, tudn hoan va bs sung
ki€ém theo gid tr1 pH cda nudc.

8.3, X{J LY KHI THAI LO NAU NUGC TUGNG

Khi thai tir 16 ndu nude twong chita cde khi axit HCl va mot s ¢hét hitu cd... do d6,
dude xi 1y biing cdch hip thu bdi dung dich kiém. So db ¢ong nghé hé théng xit 1y khi
thdi 1o ndu nude tiong nhu sau:

Khi ra Bng khéi

L=

¥hi vio
-

[ = NGi ndu

Hinh 8.3. Su dd cong nghé hé théng xit 1y khi thdi 16 ndu nudc tuong

8.4. XU LY KH{ THAI NHA MAY CAN LUYEN CAO SU

Vin dé 6 nhim trong quia trinh ché bi€n cdc sdn phim cao su xudt phdt tf mdy cdn
layén cao su, giai doan d6 phu gia [&n keo trén khe truc cdn va khu vye chita nguyén lig¢u
& giai doan chat, 18y nguyén liéu trong d6 bui phat sinh nhi¢u nhit tai mdy can. Thanh
phiin & nhi@m chil y&u 12 bui hoa chit, phu gia va mii hoi die trung. Bui ndy rdt min nén
d& phdt tdn giy O nhiém khong khi khu vyc sdn xuat.

Trong cdn luyén cao su, doc hai nhdt 1a nhém bui chita amidng gép trong cdc cd
$& ¢dn keo lam bo thing, k&€ d€n 13 bui chi gap trong cdc ¢d sJ cdn keo 1am tdm cao
su chi chéng tia X, cdc loai keo ¢6 chit don bdt dat chita oxyt silic, oxut kém, oxyt
magié, hay canxi cacbonat oxyt ciing déc hai. Khdo sdt thuc t€ cho thdy ndng do bui
trong khong khi tai cic ¢d sd cdn keo 1€n tdi 5,3 - 18,3mglm3‘ Yé&u cdu cin phdi ¢ hé
théng xit Iy bui d€ ddm bdo cac tiéu chuan vé an todn mdi truding, an toin lao déng
cho cdce nha mdy.
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Hién nay c6 rit nhiéu thiét bj x& ¥ bui, ty theo didu kién cia mdi ddn vi sin xudt
¢6 thé chon mot trong cdc thiét bi sau:

« Cum xyclon don hodc cyclone t& hgp

« Thiét bi loc bui dang tay 4o

« Thi€t bi khit bui ¢6 dang tiii gdp

Quy trinh xif Iy bui v6i thi€t bi loc tay 4o hoat déng nhu sau:

= 5

Hinh 8.4. S0 di cong nghé xit 1§ khi thii mdy cdn luyén cao su
L. chup hiit; 2. quat; 3. thi€t bj loc tay 40; 4. Gng khoi.

Khi thai qua chup hat (1) dit trén mdy cén luyén cao su nhd quat hurt (2) dva vao hé
thong xit 1y. Thi€t bi x Iy dugc ap dung la thi€t bi loc tay 40 (3). Cac hat bui duwde giif lai
trong ti1 vdi, con khi sach di xuyén qua vai loc va thodt ra ngoai. Theo thdi gian, lugng
bui duge tich tu lai trong vai lam ting trd luc va gidm lru lugng khi qua vdi. Khi do, véi
phi duge phuc hoi, bling cdch gidi byi theo dinh k. Bui roi xudng ddy thict bi va duoc
thu vao tdi chita. Khi sach dudc thii ra ngoai qua ong khéi (4) cao. Do nhiét d khi thdi
thdp nén vai loc dudc sit dung chi [a vai tho thong dung. Hiéu qui loc bui cta tdi vai rit
cao va hi€u quéd chung phy thudc vao khd niing hut khf clia quat,

Ngodi ra, d61 vdi khu vue kho chita lidu cling nhu san nhd va mdy mdc thi€t bi ciing
can phii ddu t thi€t bj hiit bui vi cdc hong cha.

8.5. XU LY KHI THAI TU MAY DAP NHOM

Hot khi thdi phdt sinh tit mdy dap nhém chita bui kim loai, cic¢ khi axit va hdgi diu
khodng & nhiét do khodng 70°C.

Hai khi thdi duge hit bdi € théng chup hat, dudsng &ng va quat hit (2). Khi thai duge
ddy vao thdp hip thu (3). Trong thdp hdp thu ¢6 chita vit lidu dém dé ting cudng dién
tich bé mit tép xtc. Cdc thanh phan khi thai sau khi di vio thdp s& bi hip thu bdi nude
va duge thdi ra ngoai khi quyén qua 8ng khéi (4). Nude bin sau khi ra khoi thdp hap thuy
duge ling va tuan hoan ud lai thip hap thu. Trong qud trinh van hanh, mdt lugng nude sé
bi hao hut va do d6 ¢in duge b8 sung thutsing xuyén.
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==p Duding dan khi

Ong khoi Khira

Thap hapthu: Chup hat
11| Nuée bd sung iAftin
. I 3 g

ASenda
6 ..
Quat hut

Hinh 8.5. So do quy trinh cong nghé hé thong xit Iy khi thdi mdy ddp nhom

8.6. XU LY KHI THAI SAN XUAT THUOC TRU SAU

Cic chat 6 nhiém dic trung trong khi thii thong thodng khu vuc phoi trdn nguyén vat
liéu trong san xudt thudc trir sdu bao gdm: bui, mai hoi, dung mdi. Do d6, hé thong xu ly
phidi ddm bdo dugc yéu cau xtt ly bui va cdc hdi dung mdi. Bui s€ dugc Xt 1y bing thiét
bi loc bui tay 40, con hdi dung moi sé duge hap thy bang dung dich kiém.

Tu dién chung
e 1 ::T:
|E‘ """"""
7 3 Khi vao
|
!
R R R I
2

1

——p Budng hai, khi

g Dung dung dich NaOH

—————— Buongday dan dién

Hinh 8.6. Su dé quy trinh céng nghé xit Iy khi thii nha mdy sdn xudt thudc tric sdu
1. quat hut; 2. loc tay 40; 3. md 10 rung bui; 4. thép hip thu;
5. bdn dung dich NaOH 2%; 6. bom hod chdt; 7. 6ng khoi.

Khi thai tir qué trinh sdn xuat thude trif sdu duge hit bang quat hit (1) vao thiét bi loc
tay 40 (2). Thi€t bi loc tay do duge trang bi 1 md t6 rung bui (3), cdc tii loc tay do va tii
dung bui bén dudi ddy cla thi€t bi. Thi€t bi loc tay 4o ¢6 nhiém vu tich cic hat bui ra
khoi dong khi thdi. Sau d6, khi théi ti€p tuc di vao thdp hap thu (4). Thép hap thu dugc
trang bi vat liéu ti€p xdc va ong phun dung dich. Dung dich hip thu 1a dung dich NaOH
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2%, dudc pha tron trong bdn chifa héa chat (3) va duge bom tudn hoin vao thdp hap thu
nhds bdm hda chat (6). Thap hip thu ¢6 nhiém vu hép thu hdi thudc trir siu c6 trong dong
khi thdi. Cudi cing khi sach ra khdi thdp hip thu va thii ra moi truding qua dng khdéi cao
(7). Dung dich hap thu chifa thudc trit siu s& duge dua vé hé théng xt ly nudc thai.

8.7. XU LY KHI THAI NOx CUA NHA MAY PHAT DIEN

Khi thdi tir mdy phét dign d6t dau DO c6 nhiét do cac khoang 400°C va ¢6 mot 5(;
chdt 6 nhiém nhy bui, SO,, NO,, VOC... Tuy nhién, chi ¢6 chi tieuw NO, = 1300 mg/m’
vugt tiéu chudn.

HE thong xit 1y khi thdi duge thigt k& phai dap tng duge yéu clu gidi nhiét va xi ly
duge NOy trong dong thdi. G ddy, phuong phdp rifa khi va hap thu bing dung dich kiém
trong thdp dém dugc dp dung d€ gidi quyét hai van dé trén.

Khi thii tir dng khéi cia mdy phét dién duge din vao thap hap thu biing hé thong &ng
dan khi vdi dong lwe tir quat hiit dit sau thip. Khi thdi duge 1am ngudi trong phan dudi
cta thdp bing cich cho ti€p xic vai chit 16ng. Tai day, ngoai viéc lam ngudi khi thai,
phin Ién bui s& dugc tach loai vi mot phan NOy s& dutde hip thu. Sau d6, khi thii 1iép tuc
due hip thu NOy trong 18p vat lidu dém, dudc tudi bing dung dich kiém. Dung dich hap
thu st dung 1a NaOH. Phdn @ng hip thu nhu sau:

2N03 + Hzo —> HNO3 + HNG-»
HNOj3; + NaOH — NaNOs + H,0O
2NaOH + N>O53 — 2N£J.N02 + H,O

Qua qui trinh hip thy nhiéu bic, ndng do NOy sé giam dat tiéu chuin x4 thai. Khi
sau xu'ly duyge phdt tin ra ngodi biing dng khéi va hé thdng quat hit gdn sau thap.

Dung dich hdp thu sau xi¥ 1y dugc dua vé bé chita. Dung dich nay sau mot thai gian
st dung s€ bi nhiém byi vii gidm pH s& dudge dua vé hé thdng x [y nude thai tip trung
cua ¢Ong ty.

S dd cOng nghé hé thdng x 1y khi thai dude trink bay trén hinh 8.7.

2-

17
mr
] L)
-
|
o
e

Hinh 8.7. So dii c6ng nghé
hé thong xir iy NO,
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Phin B. XU LY NUGC THAI CONG NGHIEP

Chudng 9
CAC KHAI NIEM CO BAN VE NUGC

NudGc dong vai trd quan trong trong nhiéu qud trinh dién ra trong 4 nhién va trong
cude séng cta con ngudi. Trong cOng nghiép, ngudi ta sif dung nude 1am nguyén li¢u,
ning lugng, dung mdi, chit tii nhigt, vin chuyén nguyén vat liéu.v.v...

9.1. TAI NGUYEN NUGC

Tong lugng nude e nhién trén tI‘dl dat 13 1.386 triéu km”. Trong dé, 97,5% 1a nudc
min, nudc ngo}l chi chi€m 35 iriéu km®. Tuy nhién, nhu ciu st dyng nude trén the gidi 1a
3.900 triéu ki, 1én hon rat nhiéu so vdi lugng nude ngot hién co.

Tuy thco 0 khodng, nude duge chia thanh: nude ngot (lutong mudi <1g/), nude 1d (10-
50 /1) va nuGe mudi (>50 g/1). Trong do, nude ngot lai duge phian theo ham lugng khodng:
khodng {t (d€n 200mg/D), khodng trung binh (200-500mg/l), khodng cao (tr 500-1000 mg/l).

Khi diing ngudn nuée wy nhién lam nude cdp, nbu’{‘ii ta quan tim dén do cing ty nhién
cGa nude. PO citng clia nude tr nhién 12 sy ¢d mat cla cdc mudi canxi vi mdg1e trong
nurdc \’d duye bi€u dién bing ndng do du'Ung lwgng mol/l cua ion canxi (Ca Y vd magid
(ME ™). Do ciing duge chia ra: do cing tOng, cacbonat va khdng cacbonat. B§ cing

cacbonat gay ra do céc bicacbonat canxi va magié, con d6 cing khong cacbonat la do cdc
sunphat (SO4 . clorua (C), nitrat (NQ5) cda canxi va magié. B cung tong 13 tong cdng
cta hal dd cing cacbonat va khdng cacbonat,

9.2, O NHIEM NUGC
Do tic dong cha cde hoat ddng séng, nude bi nhiém ban bdi cidc chit khdc nhau va bi
giiim chit lugng. Chit ugng nude thay déi theo cde khuynh hudng sau:

. Gidm dd pH cua nude ngot do & nhidm bdi cde axit sunfuaric va axit nitrit tf kKhi
yuyén, ting him lugng sunphat (SO4 ) va nitrat (NO5 ) trong nudc.

2. Tiang nong do cdce ion Cat , Mg , si* " trong nudc ngdm va nude sdng do qud trinh
rita teo1, hoa tan cde quing cacbonat va cdc quing khdc dudi tic dong cia murta axit.
0 2 2 I . ..
3. Tang ham lugng Ld(, ion kim Joai ning nhu Pb’ Cd“+, Hg™, As™", Zn v cdc jon
Oc axit nhu photphat (PO4 M), nitrat (NO3 ), nitrit (NO« .. trong nude w nhién.

4. Ting ham hegng mudi trong nuGe bé mit va nudc ng,ﬁm do sut xdm nhidp cda nude
thiti, xidm nhip tif khi quy€n va qud trinh rifa 1coi chat thai rén (vi du ham lugng mudi
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trong nude cla nhigu song hang ndm ting 30-50 mg/l do tit 1000 tan chat thai thinh phd
¢6 dén 8 tdn mubi tan xAm nhip vio nmede ngim).

5. Tang ham lugng cdc hgp chit hitu cd trong nude, dic bidt 1a cdc chit bén sinh hoc
(ch&t hoat dong bé mat, thude st tring, sdn phiam phin ra ciia ching).

6. Giam ham lugng oxi trong nude ty nhién do cic qud trinh oxi héa, va su hién dién
clia chdt ky nude gy cdn G qua trinh ho tan oxy.

7. Gidm d% trong sudt clia nudc,

8. Nude ny nhién bi nhi€m cdc ddng vi phéng xa cia cic nguyén & hoa hoc.

9.3. PHAN LOAI NUGC THEO MUC PICH SU DUNG

Imng_,, cong nghi€p, ngudi ta chia nude cip thanh nude gidi nhi¢t, nue cong nghé va
nudce cip ndi hot.

Nude gidi nhiét 12 phan nude duge diing cho viéc lam ngudi cdc sdn phdm 16ng va
khi trong thi€t bi truyén nhiét. Trong truding hop nay, nude khong ti€p xiic vai dong vit
chdt va khong bi 6 nhiém ma chi bi gia nhiét. Trong ¢dng nghiép, lugng nudc gidi nhiét
chi€m khodng 65-80% lugng nudc sit dung.

NuGe cong nghe duge chia thinh nude tao méi rudng, nude ria va nude phdn dng.
Nude tao mdi trudng dung dé hda tan vi hinh thinh bun khi lam ¢ gidu va ¢ché bién quang
vin LhU)’cﬂ s&n pham va chat thai cta sdn xudt. Nude ria diing dé rira céc sdn phim khi,
1dng, rin. Nudc phan itng 1a thanh phin ¢6 mit trong cdc tic chit phan dng. Nudc chng
nghé ti€p xdc trye tiép v6i sdn pham nén ¢6 the bi 6 nhidm.

Nude ¢dp ndi hai duge dung d€ tao hdi va dun néng thiét bi, nha xuding, sdn phim.

9.4, CAC NGUON GAY O NHIEM NUGC

Nudc thai la nude da dung trong sinh hoat, sdn xuat hodc chdy qua ving dit 6 nhiém.
Phu thudc vio diéu kién hinh thanh, nude thai duge chia thanh nude thai sinh hoat, nudc
chay trin va nudc thai ¢cong nghiép.

I. Nudc thdi sinh hoat: 12 lugng nudc thai ra do cde sinh hoat thudng nhit. Thong
thutsng. thinh phin clia nude thii sinh hoat gdm khodng 58% chdt hitu cd va 42% chil
khodng. Pic di€m cd ban clia nude thai sinh hoat 1a ¢6 ham lugng cdc chit hitu ¢d khong

bén sinh hoc (nhu cacbonhydrat, protein, md) cao; chit dinh dudng (photphat, nitd); vi
trung; chat rin v mui.

2. Nude chdy tran: duge hinh thianh do mua va chdy ra tif ddng rudng, Ching bi 6
nhiém bdi cdc chdt v ¢d va hitu ¢o khdc nhau. Nude nmua chdy qua khu vuc dan cu, khu
sdn xudl cong nghiép, cudn theo chit rin, ddu md, hoa chat, vi tring... Con nudc chdy ra
tr ddng rudng mang theo chit rin, thude sat tring, phan bén...

3. Nudce thii cOng nghiép: xudt hién khi khai thdc va ¢h€ bién cdc nguyén licu hitu cd
va vO ¢d. Trong cde qud tinh ¢ong nghé cdc ngudn nude thai la:

a) Nudc hinh thanh do phin tng hoa hoe (ching bi & nhim bdi cdc tic chit va céc
sdn pham phin @ng).
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b) Nudc & dang 4m v do va lién k&t trong nguyén liéu va chit ban déu, duge tich ra

trong qud trinh ché bién.

¢) NuGc rira nguyén liéu, sin phim, thiét bi.

d) Dung dich nudc cdi.

¢) Nudce chiét, nude hﬁ’p thu.

£} Nudc lam ngudi.

¢) Cde nede khde nhy: nuGe bom chin khéng, nuGe tf thict bi ngung tu hoa trdn, hé
thong thu hoi tro udt, nutde rita bao bi, nha xudng, mdy moc...

S& twong va thanh phin nudc thii phu thude dang sén xudt trinh bay trong bang 9.1.

Bang 9.1. S lugng va thanh phin nudc thii cla mot s& nganh sdn xudt

Ludng nudc thdi trén

Nginh sdn xuil mo1 tin san phim Chit 6 nhiém Nong 4o
m’/tin kg/m
Amoniac
- Sau xt Iy bling dd ddng- amoniac 0,17 Amoniac (.5
Péng [0
Bicachonat natri <10
- ¥Vdi khi ngung 17 Amoniac 0,8
Metanol va lormaldehyt 0,1
Dioxit cachon (1,16
Cachamic 0,45 Amoniac 0,1
Cachamic 1,0
Metanol 1,0 Metanol 2,0
Soda 8.0-10 Hat ic ling 20-24
Clorua canxi 110-120
Sunphat canxi 0,70-0.80
Niriat amaon 0,08 Clorua canxi 2.62
{sau khii mudi biing trao ddi ion) Clorua mangan 1,56
Clorua natri 5,46
Super photphat kép Clorua natri 50-60
Hidroxat nhém 0,10
- Sau khi bay hdi axit photphoric 0,06 - 0,08 H,SiFg 0,10
Axit photphoric 0,5-0,6
Sunphat canxi 6(-70
- Sau khi o hat 0,08-0,12 Hat 1o limg 35-40
Axit photphoric 3-4
H,SiF; 23-25
Amuoni photphat 16- 18 Hat lg ling 0,1-0,.2
Nong do mudi 0.6
Axit clohydric 12-13 HCI <001
Niteabenzen 30-60 A.XIL su.nl}lanc‘ nitrt va 1 0-2,0
nitro benzen
AXILnitenl 0,006 Sunphat canxi 3,0
Axit Adipic 8.0 Nitrat natn 5,0)
Oxalat natri 1,5
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9.5.CAC CHAT GAY O NHIEM NUGC

Nudc thdi bi 6 nhi€ém bdi cdc chit khac nhau. WHO hudng din cdch phan loai cdc
chéit & nhiém héa hoc nude nhy sau:

1. Chat hitu cd khéng bén sinh hoc.

2. Céc mudi vo co it doc.

3. Sdn phiam diu md.

4. Cdc hgp chat dinh duding.

5. Céc chit dbc dic biét bao gdm cic kim loai néng, cdc hgp chat hitu co téng hgp
khd phén huy sinh hoc.

Nudc thdi nhi€u nganh sdn xudt ngoai céc chit hitu co va v6 ¢d hoa tan con chia tap
chdt keo cling nhu tap chdt phan tdn lo ing thd va min. Su phin loai ching theo kich
thudc pha phén tdn duge cho trong bing 9.2,

Bing 9.2. Phén loai tap chit theo kich thuéc hat

Nhém Kich thude, pm Biic tinh
H¢ di thé
I. | Tap I litng >10" Huyé&n phl va nhi urong cling nhu vi sinh
II. | Dung dich keo 10210 Tro va dung dich hgp chit cao phin it
H¢ dong thé
III. | Dung dich phan 1it 107107 Khi hoa tan, cdc chdt hitu cd hoa tan
1V. | Dung dich ion <107 Mudi, kiém, axit

bic diém 1y, héa va doc tinh sinh thdi cla mét s& nhém tdc chit 6 nhidm dude trinh
bay tém tit dudi diy:

9.5.1. C4c chit hitu co

Theo kha niing chiu phin huy sinh hoe, ¢6 thé chia chat hitu ¢d thanh hai loai:

- Cdc chdt d& bi phin huy sinh hoc: cacbonhydrat, protein, chat béo... iy 1 chit gay
O nhiém nidng nhit & cdc khu déan cu, ¢Ong nghiép ch& bién thic phim. Tdc hai cd ban
cta cde chdt ndy 1a 1am gidm oxi hoa tan trong nudc, dan dén sy suy thodi tai nguyén
thuy sdn va gidm cha't lugng nudc cdp cho sinh hoat,

- Cdc chdl khd phin huy sinh hoc: hydrocacbon vong thom, cic hgp chit da vong
ngung tu, cdc clo hitu cd. Cde chat nay c¢é doc tinh cao d8i véi sinh vt va con ngudi.
Ching lai ¢é khd ning ton luu 1au dai trong moi trung va cd thé sinh vt nén c6 khi
ning gay tdc hai ldu dai d&€n ddi séng sinh vat.

Céc chat hitu co chi€m 55% t3ng chat rin, 75% chit rin 1o Wng, 45% chat rin hda
tan. Trong thanh phan chat hitu ¢d tit nudc thai khu din cu 6 khodng 40-60% protein, 25-
50% cacbonhydrat, 10% chit béo.
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Cdc thong s6 ddnh gid chung cdc chét hitu co
Pé dinh gid tBng lugng chit hitu cd trong nudc, ta chi cin diing céc thdng s0 sau:

- Téng cachon hitu co (TOC).: 1a 4 1& giita khdi lugng cacbon so véi khoi lugng hgp
chidt. Nhu vay tri s6 TOC duge tinh dua theo cdng thifc cha hgp chat, don vi thé hién la
gam hodc miligam cacbon theo thé tich.

- Nhu cdu oxi li thuyét (ThOD): la lugng oxi ¢cin dé oxi héa mdt don chit. ThOD duge tinh
dua theo phuong trinh phin g vi don vi thé hién [a gam hodc miligam oxi theo thé tich.

Vi du: Tinh TOC va ThOD cia qud irinh oxi hda duding:

C12H1201] +12 Og = 12C04 + 12H,0

Phin t¥ luong cda dudng M =342; cacbon C = 12; oxi Oy = 32

12 .

TOC = 12><34—2 = (,421 nghia 1a ¢6 0,421g cacbon trong lg dudng; néu dung dich

duting 6 ndng do 100g/m”’ thi TOC 1 42,1g/m’,
32 . ve . .
ThOD = 12x eV = 1,123 nghia 13 d€ oxi héa hoan toan lg dudng phdi ti€u ton

1,123¢ oxi; néu dung dich duting 1a 100gfm3 thi ThOD la 112,3 g;’m3

~ Thing s& kali pecmanganar: thing s& nay thé hign sur oxi hda ctia chit hitu co bang chat
oxi hoa 12 kali permanganat. Pon vi do 1a gam KMnO4 ti¢u thu trén mot dan vi thé tich.

Thong $6 nay ¢6 wu diém la qud trinh xdc dinh ngdn (d6 1-12 gid¥), thudng duge ding
dé danh gid nude udng, nudc sdng. Nhuge diém 1a khong phin dnh diy di lugng chit
hitu ¢d, vi chi khodng 60-70% chat hitu ¢d bi KMnOy phin huy.

- Nhu cdu oxv hod hoc (COD): 1a lugng chdt oxi hoa (th& hién bing g hodc mg O
theo don vi thé tich) cin dé oxi héa chat hitu cd.

Hién nay, tdc nhan oxi héa manh nhu Kkali dicromat (K,Cr,0O7) thuting duge ding dé
xdc¢ dinh COD, vi chit niy ¢6 thé oxi héa dén 95-100% chat hitu ¢d.

Cdch xdc¢ dinh COD: dun hdi lvu miu nude véi Iugng di biét KoCraO7 0,25N trong
11,804 50% v3i AgaSOy4 lam xic tic. D€ ngin nglra sy oxi hoa cia ClI (va cde ion
halogen), cin thém HgSO, dé€ tao thanh HgCly bén vitng. Sau hai gits hdi luu, lugng
dicromat du duge chuin dd bliing Fe(NH4)»(SOy); vii chi't chi thi ferroin.

- Nhu cdu oxy sinh héa (BOD): 1a luong oxy (th¢ hién bing g hodc mg O; theo don vi
thé tich) do vi sinh vit ticu thu d€ oxi héa sinh hoc cdc chalt hitu ¢d trong bong (01 ¢ didu
ki¢n chudn vé nhiét do va thai gian. Nhw vay BOD ¢6 thé phdn dnh duge lugng chat hitu
¢ d& bi phin huy ¢6 trong nude miu.

Thong s6 BOD ¢6 tam quan trong thye t& vi d6 1a ¢o s d€ thi€t k& va vin hanh h¢
thdéng xu 1y nude thai, BOD con 1a thong $0 ¢o bdn dé dinh gid miic do 6 nhiCm cia
ngudn nude: gid tri clia BOD cang 16n nghia 12 mac do 6 nhi€m hita cd cang cao. Theo
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quy dinh ctia B6 Y 1€, nude duge dung trong sinh hoat ¢6 gid tri BODs<4mg/l. Tiéu chuin
nude thuy sin ctia FAO quy dinh gid i BOD la <10mg/1 cho cdc loai ¢d ho cyprinid. Vi
g1a tri cia BOD phu thude vao nhiét d6 va thdi gian &n nhiét nén viée xic dinh BOD can
ti€n hanh & didu kién tiéu chudn, thi du & nhiét do 2(} C trong thdi gian dn nhiét 5 ngay
(BODs) hoiic ¢6 thé & nhiét d6 20"C trong thdi gian dn nhiét 3 ngay (BOD5).

BOD thutng xdc dinh theo phudng phép pha lodng: diing céc binh Winkler chita day
mau nude di pha lodng va xdc dinh oxi hoa tan (DO) theo mét trong hai cdch:

a) G thai diém bt ddu va thai didm k&t thiic giai doan &n nhiét trong t& kink (nhiét
ds 20°C) trong thdfi gian lién tuc.

b) Trong binh chita mau di pha lodng vi trong binh chi chita nudc ding dé phd lodng
sau khi ¢d hai binh di 8n nhiét. Diing cOng thiic tinh ra duge ndng ¢o BOD trong miu nudc.

BODQU = (DOO — DO2()). n

trong d6. n: h¢ s& pha loding

- Su khde nhau gida cdc théng s6 COD vg BOD: C4 hai théng s& déu xdc dinh hrgng
chat hitu ¢ ¢6 khi ning bi oxi hoa cé trong nudc hodc nude thi nhung chiing khadc nhau
v€ y nghia. BOD chi thé hién lugng chat hitu co dé bi phin huy sinh hoc, nghia 12 cdc
chdt hitu cd ¢4 thé bj oxi héa nhd vai trd cla vi sinh vit, COD 1a thé hién todn b cdc
chdt hitu ¢a ¢6 thé bi oxi héa bing tdc nhan héa hoc. Do viy ti s6 COD/BOD 1udn ludn
160 han 1. Thi du tri s8 trung binh vé COD va BOD ctia céc loai nude thii cOng nghiép &
nudc Anh dude néu trong bang 9.3,

Bing 9.3. Tri s6 BOD va COD trung binh trong nudc thai cong nghiép

Nganh cong nghitp COD (mg/l) BOD {mg/1) {COD/BOD)
Haa chat 1.500 580 2,58
Thue phim 3.970 2242 1,77
D¢t 1.303 592 2,20
Gidy 991 588 1,69
Bot gl 5.790 2640 2,19
Hoa diu 3.844 1745 2,20
Cao su 380 119 2,59

Ti s6 COD/BOD cang cao néu trong ngudn ¢6 nhidu chat doc Ge ché vi sinh vat, Khi
dé gid tri BOD do duge s& rdt thp hodc bling 0 nhung gid tri COD lai rdt cao. Do dg,
khing (hé tr COD tinh ra ditje BOD hodc nguge lai. Chi khi thanh phin ciia mot ngudn
nude w nhién hode nude thdi khéng chita chit ddc va ¢ tinh 6n dinh, ta mdi ¢6 thé xic
dinh qua thyc nghiém duge mot hé s6 chuyén d6i tir COD thanh BOD hoidc ngude lai.

- St oxi hda nito: Cdc thong s6 COD, KMnOy, BOD dung thé hién Iugng oxi ¢in ¢6
d€ oxi hoa lugng cidc cacbon tr ong chdt hitu ¢d. Trong chit thdi cdn ¢é cdc hdp chat chia

nitd ¢6 kha néng bi khit thanh ion anmoni. Ton ndy ¢6 nhu ¢iu st dung oxi dé chuyén héa
thanh nitrat,
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Thi du, quéd trinh oxi héa nudc thai sinh hoat ¢6 thanh phin tdng quat 1a C4H,gO3N
Xay ra nhu sau:

C4H | gO3N + 4,250, — 4CO4 + 3,5H,0 + NH;3
120 136 17

ThOD cho nong dd 5005,54’11‘13 chat hitu ¢d trong nude théi a:

ThOD = % x 500 = 566 gOx/m’

Lic nay NH; bi vi khudn oxi héa thanh nitrit va ti€p tuc thanh nitrat:

3 o e -
NH,* + =0, —Nurosomonst_, NOy + 2H" + Hy0

Noz' + ‘_;_Oz Nitrohavter NO3_

NH," + 20, - NO3 + 2H" + H,0
Nhu vay, Iugng oxi cin tiéu ton dé oxi héa anmoni la:

O 500=1266 gOym’
120

Gid tri nay biing 47% ThOD. Piéu nly ¢é nghia 12 sy ¢é mat cla nitd lam ting ding
ké nhu cAu oxi clia nude & nhiem. Do d6, dé€ xdc dinh nhu ciu oxi héa riéng vé mat
cacbon, ngudsi ta phai thém cdc chat e ch€ vi sinh nitrit hda vao mau nude.

9.5.2. Mot s6 chat hitu ¢d ¢6 doc tinh cao trong mdi trudng nudc

Cic chit hitu ¢o d6c tinh cao thudng 13 cdc chdt bén vitng, khé bi vi sinh phin huy.
MOt s6 ¢6 tac dung tich 1y va t©n Juu 1au dai trong mdi trudng va trong ¢d thé thuy sinh
vl nén gay & nhiém ldu dai dbng thisi tic hai d€n hé sinh thdi nudc, d6 la chat
policlophenol (PCP), policlobiphenyl (PCB), cdc hydrocacbon da vdng ngung ty, hdp chat
di vong N hodc O. Cac chit nay thudng ¢6 trong nwde thdi cong nghiép va ngudn nude
cdc ving nong, 1[am nghiép st dung nhidu thudc trir siu, thude kich thich sinh trudng, diét
¢6... MOt 0 chit tiéu biu 1a:

+ Cdc hop chdt phenol: Phenol va cac chit din xudt phenol ¢6 trong nudc thdi cong
nghi¢p. Cdc hgp chat phenol 1am cho nude cd mii, dong thdi gdy tdc hai cho hé sinh théi
vl stic khde din chiing. Gid tr1 LDsg clda pentaclorophenol la 27 mg/kg dai vai chudt,
Mot s6 phenol ¢6 khd ning giy ung thu. Theo quy dinh clia T chic Y € thé gidi
(WHO), ham lugng 2,4-triclophenol vi pentaclophenol trong nude udng khong qué 1ug/l.
Ticu chuidn nude thuy sin cla FAO d6i quy dinh ndng do cdc phenol <5mg/l o1 vdi cic
loai ¢d ho salmonid va cyprinid.

Céc hgp chit phenol ¢é thé duge dinh lugng biing phuong phép tric quang: § pH 7.9
cdc phenol phiin dng vdi 4-aminopyrin khi ¢6 thém kali ferricyanua tao mau. Ta dung
chiorolorm chi€t chat mau va do hip thu quang & 460nm. PO nhay clia phuong phip dén
Iug phenol/l. Cdc hop chat phenol con duge xdc dinh bing phuong phdp sdc ki khi 1éng.
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+ Thubc bdo vé thuc vt hitu co: Hié€n nay, ¢6 hang tram thudc diét sau riy, nim
mdc, phit quang ¢d dai duge sit dung trong ndng nghiép. Cdc nhém héa chat chinh 14
photpho hitu cd, clo hitu ¢d, cacbamat, phenoxi axetic va pyrethroid téng hdp. Hiu hét
cdc chdt nay cd doce tinh cao ddi vdi ngudi va ddng vat. Trong d6, ngudi ta dic biét quan
tim dén clo hitu ¢d do ¢é do bén vitng cao trong moi trudng va khé ning tich liy trong cd
thé sinh vat. Do vay, viéc quén ly va gidm sat thudc bio vé thye vat phii duge quan tam
ddc biét. Quy dinh ctia WHO vé ham lugng 151 da clia cdc thude bao vé thuce vt va cdc
chit chdt hitu ¢ trong nudc udng trong bang 9.4.

Bang 9.4. Quy dinh clia WHO vé& ndng dd cho phép
ctia thude bdo vé thuc vit trong nurée udng

| Ténhéa chal Nong 6, mg/l Tén héa chit Néng d6, mg/l
Aldrin va dieldrin 0,03 Methoxiclo 30
Clordan 0.3 Lindan 33
DDT 1,0 24-D 160
Heptaclo 0,1 1.3 diclobenzen .1
Hexaclobenzen 0,01 Benzo-a-pyren 0,01

(Nguén: WHO, 1984)

Tiéu chuidn cia FAO d6i vdi nudc thuy sdn khong cho phép néng do ng céng clo
hitu c¢ 16n hon 0,1 pg/t va nbng d6 téng cong photpho hifu ¢ 16n hon 0,2mg/!.

Hién nay, viéc phan tich cdc thudc bdo vé thue vat hitu co thutng duge thue hién
bing phuong phdp sic ki khi hodc sdc ki khi khéi phd. Céc nghién citu vé tdn luu, doe
tinh sinh thdi cia thudc bdo vé thite vat & Viet Nam di va dang dudc thue hién tai Trung
tam Bdo v¢ Moi trutng (EPC/VITTEP), va mdl 3 co quan cda Cuc Bdo vé thuc vat (Bd
Nong nghiép va Cong nghiép Thyc phim).

+ Tannin va lignin: lignin va tannin 13 cdc héa chit ¢6 ngudn gdc thue vit. Lignin c6
nhiéu trong nudc thai cdc nha mdy sdn xuat bot glay, €on tannin ¢ trong nudce thii cong
nghi€p thude da, cdc chdt ndy giy cho nguon nde co mau (niu, den), ¢6 doc tinh ddi vai
thuy sinh va gay suy gidm chit higng nude ¢dp cho ndng nghiép, sinh hoat, du lich.

Ca hai loai hop chat lignin va tannin déu ¢6 chifa cic nhém -OH gin vai vong thom
nén ¢d thé phén tng véi cdc axit tungstophotphoric va molipdophotphoric tao hgp ¢hit ¢6
mau xanh. Dya vao tinh chdt nay, ta ¢6 thé xdc dinh bing phutong phap tric quang dugce
ddng thdi lignin va tannin trong nudc thai.

+ Cde chat v co: Cde ion vo cd ¢6 nong do rat cao trong nudc ty nhién, dic biét 1a
nude bién.

Trong:, nudc thii tr khu dan cu ludn ¢ mot lugng kha 1dn cde ion CI' SO4 , PO4 ,
K (bang 9.5).
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Bing 9.5. Ham lugng chilt vd ¢d trong nude thai sinh hoat § My (mg/1)

Cac hgp chilt Néng do, mg/ Céc hop chit Néng 43, mg/l
Cr 20 - 50 K" 7-15
S0,” 15- 30 CaCO;, 15 - 40
NOy 20 - 40 B 0,1-0,4
PO, 20 - 40 T8ng chdt rdn tan 100 - 300
Na* 0-70 Téng chit kiém 100 - 150

(Ngudn: Metcalf, 1972)

Trong nudc thii cong nghiép, ngoai cde ion cdn tdn tai cdc chit vo co ¢6 ddc tinh cao
nhy: He, Pb, Cd, As, Sb, Cr, F. Dudi day 1a mdt s chat vo ¢d tiéu biu trong nudc thai:

+ Amoni (NH, ) trong nude bé mit ty nhién viing khong & nhi&m, amoni dudge phat
hién dudi dang vé&t (dudgi 0,05 ppm). Tuy nhién, nong d6 amoni trong nude ngam ¢6 gid
tri rit ton. Trong nude thal sinh hoat va nudc thii cdc nha mdy héa chat, ché bién thyec
pham, ham ludng NH," dat 10-100mg/l. Theo quy dinh ctia Ha Lan vé chat lugng nudc
hé mat, lugng ammoni trén 5 mg/l duge xem la & nhi&m nang. Tiéu chudn nudc thuy sdn
ctia FAO yéu cdu ndng 46 ammoni <0,2mg/1 d0i v6i loai cd salmonid va 0,8mg/i doi vai
loal cd cyprimd.

Ammoni trong nude duge xac dinh bing thudc thir Nestler trong m01 truding kiém
manh. Dya vdo miu cia sin phim phdn tng, ta ¢6 thé dinh lugng NH," bling phuong
phdp tric quang.

+ Nitrat (NO3): 12 s&n phdm cudi ciing ciia sif phan huy cdc hgp chét chida nitg ¢
trong chit thdi. Trong nude tu nhién, nong dd nitrat thtrdng dudi Smg/l. Nudce séng
Mékdng Lhu‘dng cd ham lugng nitrat vao khodng 0,5mg/l. O viing 6 nhiém do chat thai,
phan bon, ndng do nitrat cao trén 10mg/l 1a mdi trerng dinh dudng 15t cho sy phdt trién
rong tdo, giy dnh hudng xau d&n chit higng nudc cap cho sinh hoat va c¢dng nghiép thuy
sin. Tré con udng nude nhiéu nitrat (NO3) c6 th€ 4nh hudng d€n mdu (ching
methacmoglobinaemia). Theo quy dinh cda WHO, him lugng nitrat trong nudc udng
khong qua 10mg/l.

Nitrat rong nude ¢6 thé xdc dinh bing phS tf ngoai § 275 nm trong mdi truding axit -
(HCH hodc bing dién cye chon loc nhay cdm vdi nitrat. Ngoai ra, ¢6 thé kht nitrat thanh
nitrit rdi tao mau vdi sunfanilamid N(l-naphtyl)-etylendiamin va xédc dinh bing phuong
phidp tric quang 3 540nm.

+ Photphat: ciing nhu nitrat, photphat 1a chdt dinh du@ng cho sy phat tri€n rong tao.
Nong do photphat trong ngudn nudce khong & nhiém thuting dudi 0,01mg/l. Gid i nay &
song Mékodng thudng nhd hon 0,05 mg/l nhung & cdc kénh rach bi 6 nhiém, ndng do
ph()lphdt ¢ thé lén 161 trén 5mg/l. Photphat 13 chit ¢6 nhiéu trong phan ngudi, chat thai
nganh sin xuat phan 1an, thye pham. Tuy nhién, photphat khong phdi 12 Joal héa chit doc
hai d&i vdi con ngudi. Theo quy dinh cla Ha Lan, ham lugng photphat tdi da trong mrdc
uong 12 6mg/l. WHO khong ¢6 quy dinh d6i vdi héa chat nay.
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C6 3 trang thdi tOn tai clia photphat: orthophotphat (PO43‘), meta hodc poliphotphat
PO3" va photphat hitu co. Viéc xdc dinh orthophotphat dua vao phidn #ng tao mau vdi
molipdat ammoni trong méi trudng axit. Xac dinh photphat tdng dudc thuc hién thdng qua
2 giai doan: chuyén hod meta photphat vd photphat hitu c¢d thanh orthophotphat va
orthophotphat s& dugc phan tich theo nguyén tic trén,

+ Sunphat (SO2™ ). Céc nguén nudc oy nhién, dic biét nude bién vi nude phén, ¢6
nong do sunphat cao. Nudc séng M¢ekong ¢ vung khdng nhi€ém min ¢é ndéng d6 sunphat
nho hon 50mg/l. Nude & ving ¢ md thach cao, quang chita lvu huynh, nude mua axit va
nude thdi cong nghiép ¢6 nhiéu sunphat. Nudc ¢6 néng d6 sunphat cao s& gay sét ri
duting Ong va cdc cong trinh bétdng, gdy tdc hai dén cay trong. Quy dinh nuge thuy 1gi
ctia My hyn ch€ ndng do chat nay dudi 1000mg/L.

Sunphat trong nude duge phin tich bing mot trong hai phuong phép: phuong phap
rong lugng va phudng phip do théng qua d6 duc cda k&t tda bari sunphat. Phuong phap
trong legng duta theo tinh chit clia sunphat tao bari sunphat két tia véi BaCl,, dugc loc,
nung va cén, wr dé tinh duge ndéng do sunphat. Phuong phap thit 2 cling dua vao viée tao
k&t tia bari sunphat theo phin ttng trén va duge xdc dinh theo phuong phip do cuc b duc
bing duc k&€ hay quang k& & 420 nm.

+ Clorua (CT'): 1a mdt trong cdc ion quan trong trong nude va mide thai. Vi min cia
nudc la do ion CI tao ra. Nude ¢6 CI' véi lugng 250mg/] 6 thé giy cam gidc man. Tuy
nhién, néu cation 1 Caz+, Mg2+ thi § ndng d6 cao dén 1000mg/ cling khéng cho vi man.
"Nong do cho phép CI trong nude udng theo quy dinh cla WHO I 250mg/l, theo quy dinh
cta cOng dong kinh (& chau Au 1 25mg/l. Nude man véi nong dd CI', Na* va Bo cao ¢6
khd ndng gdy tic hai d&én ciy wdng. Tiu chuin cia FAO d&i vdi thuy lgi cho thdy néu
nong do CI dudi 4meq/l (142mg/l) thi ciy trdng khdng bi dnh hudng xiu; ndng 46 CI
rén 10 meg/l (355myg/1) gy tdc hai ning dén cdy tréng. CI trong nude co thé dugce xic
dinh bing chuin d6 vai bac nitrat 1am chit chi thi I3 cromat.

9.5.3. Cac kim loai niing

+ Chi (Pb): La kim logi ndng cé dd¢ tinh ddi véi nfio v c6 thé gy chét ngudsi néu bi
nhiém ndng. Chi ¢6 kha niing tich liry 1au dai trong ¢o thé. Nude song hd ¢6 luong vel chi
(d6 1-50mg/l), nude bién khong 6 nhiém ¢é ndng do chi 0,03 /1.

Chi trong nude duge xde dinh bing hai phuong phép: quang phd hap thy nguyén (i
hay chiét trdc quang véi thudc thii dithizon trong cloroform, do mat d¢ quang & 510nm,

+ Thuy ngan (Hg): Thuy ngin v ¢d, hitu ¢d déu cue doe doi véi con ngudi va thuy
sinh. Nong d6 cho phép cla WHO ddi vdi thuy ngén trong nudc udng la Ipg/t. Tiéu
chudn nude nudi cd clia mdt s& quéc gia chi cho phép nong do thuy ngan dudi 0,5pg/l.

Thuy ngin trong nude duge xdc dinh biing hai phuong phap: quang phé hip thu
nguyn Wt hode chict tric quang vdi dithizon trong cloroform, do mat dé quang & 492nm.

+ Asen (As): 13 chit ddc cue manh ¢é tac dung tich Iiy va gy ung thr. Nudce ty nhién
¢O chita v&® asen véi ndng dd khodng 10ug/l. Tiéu chudn cho phép cia WHO trong nudc
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udng 12 504/, Tiéu chuin Ha Lan 1a Spg/l. Tiéu chuidn nude nudi cd cho phép la ndng
dd asen dudi 25ug/l. '
Asen thudng dugc xic dinh bing phuong phdp quang phé hap thu nguyén td.

Ngoai cdc kim loai ning k& trén hang loat nguyén t& khdc ¢6 ddc tinh rat cao nhu
cadmi, crom, sclen, niken... 1a cdc tdc nhin giy hai tai nguyén thuy sinh va sifc khoe con
ngudi ngay & ndng do thap.

9.5.4. C4c chat ran

Céc chit rdn trong nguén nudc w nhién duge tao ra trong qud trinh x6i mon, phong
héa dia chat, do nude chay trin tir ddng rudng, G viing clra séng, chit rdn dugce tao thanh
do qud trinh keo tu cdc ion vo cd khi gap nudc min. Chat rdn duge dua vao ngudn nude
nhién ti¥ nudc thai sinh hoat. Chat rin c6 khi nang gay trd ngai cho phét trién thuy sin,
cAp nude sinh hoat néu ching ¢é ndng d6 cao. Tidu chuin cda WHO ddi vdi nude udng
khong chdp nhin téng chat rin tan (TDS) cao hon 1200mg/1.

Xde dinh cdc chét rdn

+ Chdt rdn tng cong: CO miu nudc va sy khd can thu duge 103-105°C dén trong
lugng khong ddi, tinh ra don vi mg/. Phin cin nay n&u ti€p tuc nung & 550°C va cén lai
s& tim dugc téng chat rin bay hdi vi chit rin cdn lai (t8ng chit rin bay hoi bing trong
luogng chit rin trude khi nung trir di trong Iugng chit rdn cdn lai sau khi nung).

+ Chdt rdn hoa tan va chét rdn lo limg: diing gidy loc tiéu chuin loc mdu nuée. Phan
nude loc duge ¢6 can va siy kho & 103-105°C (hodc 180°C). Can phén cdn da kho tinh
duie trong lugng chat rin ¢6 thé loc phin cin trén gidy duge siy khd & 103-105°C, ¢in
lai s& tinh dude lwgng chit rin khdng thé loc,

9.5.5. Man

Nudc tu nhién ¢ thé ¢6 mau vi cdc i do:

- Céc chat hitu cd trong ciy ¢d bi phan ra.

- Nude ¢ sdt va mangan dang keo hodc dang hda tan.

- Nude ¢o chat thai cdng nghi€p (crom, tannin, lingin...)

Mau thue clia nude 13 mau tao ra do cdc chit hoa tan hodc 6 dang hat keo. Mau bén

ngoai (bifu kién) cia nude 1a mau do cde chit 10 ling trong nude tao nén. Trong thyc t&,
ngudi ta chi xdc dinh mau thie clia nude, nghia 13 sau khi da loc bd cde chét khong tan.

Miau duge xdc dinh bing phuong phdp so mau vdi cdc dung dich _chuéfn
cloroplatinat/coban(Pt - Co).

9.5.6. Mui
Nudc ¢é mui la do cde nguyén nhén:
- C6 ¢hat hitu ¢o 1Y ¢ng ranh khu dan cu, xi nghiép ch& bién thue phim.
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- C6 nudce thii cdng nghiép hoéa chat, ché bién diu md.
- C6 cdc san pham phan huy cdy ¢d, rong tdo, dong vat.
Mot 53 ¢hat c6 mii dugc néu trong bing 9.6.

Bang 9.6. Mot s6 chdt c6 mii

Cha't ¢6 mii Cong thic Mui
Ammoni NH, Khai
Phiin CyH;NHCH, Phén
Hydrosunfua H,S Tring thoi
Sunfua hitu co (CH3).S, CH;SSCH; Bdp cairita
Mercaptan CH,SH, CH;(CN,):SH Hoi
Amin CH;NH,, (CH; ;N C4 udn
Diamin NH,(CH,),NH Thit thdi
Clo " ClL Nong
Phenol C¢H;s-OH Phenol

Viéc xdc dinh mui theo quy trinh tiéu chuin tfong doi phitc tap. D€ danh gid sd bd vé
mii ¢6 thé ding mdt phuong phdp don gidn do vién sitc khoe Trung Quic dé xuit theo
quy trinh:

- Ly miu nude cho vao binh dén phan nita thé tich.

- Biy ndp, ldc 10-20 giay.

- Md ndp va ngtti mii, ghi chép d6 mii theo céc mic: khéng mui, mbi nhe, mii trung
binh, miii ndng, mii rat ning,

- D€ khit miti diy ndp lai va dun cdch thuy d&n 60°C, lic, md niip va ngii lai.
9.5.7. Cac vi triing trong nudc

Trong phidn ngudi hoac dong vt ¢6 chita nhiéu loai vi triing gay bénh (nhu vi triing
ta, Ii, thuong han...) va qun&, giun san. Trong thic t&€ khong thé xdc dinh tat ¢d cdc loai vi
triing nay d6i véi tiing mAu nude vi phic tap va tdn thoi gian. Do dé théng thudng trong
nghién cifu O nhi¢m ta khong xdc dinh cdc loai vi tring gdy bénh ma xdc dinh miu nude
¢6 bi 6 nhi€m phin hay khong. Mudn viy ta chi cin xdc dinh mét vai vi sinh chi thi cho 6
nhiém phin.

C6 3 nhom vi sinh ¢hi thi 6 nhi&m phén:

- Nhom coliform dic trung 13 Escherichia coli (E.coli)

- Nhom streptococei die trung 12 Streptococcus faecalis.

- Nhém clostridia khit sulphit dic trung 1a Clostridium periringens.

Sy ¢6 mit cdc vi sinh nay c¢hi ra ring nudc bi & nhiém phén, nhu vay ¢0 ¥ nghia 1 ¢6
thé ¢6 vi triing giy b¢nh duding rudt trong nude va ngudge lai.
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Trong 3 nhém vi sinh vt chi thi trén, nhdm coliform thudng dude phén tich vi:

- Chiing 12 nhém vi sinh quan trong nh4t trong viéc ddnh gid vé sinh ngudn nudc va
c6 day di cdc tiéu chudn clia loai vi sinh chi thi li wdng.

- Chiing ¢6 thé dugc x4c dinh trong diéu kién thyc dia. ~

- Viéc xdc dinh coliform dé dang hon xdc dinh cdc vi sinh chi thi khdc. Chéng han
¢dc¢ quy trinh xde dinh streptococei cin thi gian dn nhiét Ju con viée xdc dinh clostridia
¢in phdi ti€n hanh & 80°C 1a [én men hai 1in nén trong diéu kién thuc dia khé xdc dinh
hai loai vi sinh chi thi ndy.

Trong nhém coliform cé mot s& loai c6 kha nang 1én men lactose khi nudi cdy & 35°C
hodc 37°C tao ra axit, andehit va khi trong vong 48 gid. C6 mot s& loai lai ¢ kha nang
lén men lactose & 44°C hoic 44,5°C (nhém coliform chiu nhiét). Thudc loai nay c¢o
E.Coli.

Dusi day 1a sg dd xét nghiém coliform trong nudc:

Mau nude

Y

Bn nhiét vdi maéi trudng chen loc ¢o lactose 6 35°C
hodc 37°C

Y |
v ¥
Duang tinh Am tinh

'

Téng vi sinh cloform
-Tinh 88 lugng

' Y

C6 thé bi nhiém phan Khang bi nhiém phan

On nhiét & 44°C hodc 44,5°C

Y
' i

Dudng tinh Am tinh
Khé&ng dinh & nhiém Khong 6 nhiém phan
Kiém tra Streptococci hoac Clostridia.
LAY lai mau

Hinh 9.1. Su dé xét nghiém coliform (Nguén: L.G.Hutton, 1985)
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9.6. PHUGNG PHAP KHONG CHE O NHIEM NUGC

Phwong phdp khong ch& & nhim ngudn nudc hiéu qui nhit va ¢ tinh chd déng bac
cao & gidm lugng nude thai ngay tai quy trinh sdn xudt (4p dung cdc gidi phap sin xuat
sach hon hodc cOng nghé sach). C6 nhiéu cdch gidm lugng nudce thai:

L. Nghién citu va dp dung cdc quy trinh cdng nghé khong ¢6 nuéc thai.

2. Hoan thién ¢dc qud trinh hién ¢é.

3. Nghién citu va dp dung cdc thi€t bi hién dai.

4. Ap dung thi€t bi iAm ngudi biing khong khi.,

5. St dung lai nuc thii sau x Iy trong hé thdng nude tudn hoan va nude khép kin.

Con dudng trién vong nhdt dé gidm nhu ciu nudc sach va do dé giam nudc thdi, 1a
thi€t lap cdc hé théng cap nue tudn hoin va khép kin.

9.6.1. Hé théng cap nudc tudn hoan

S4 d6 cdp nude tudn hoan dude trinh bay trén hinh 9.2. Trong ¢Ap nudc tudn hoan cin
thi€t phdi lam sach nudc thai, lam ngudi nude tudn hodn va sit dung lai nude (hai.

— [ -

Y
Xali

San xuat

i —

Hinh 9.2. S do
cdp nude tudn hoan Y

| Lam ngudi F

Ung dung ¢dp nudc twan hoan cho phép gidm 10-50 ldn nhu ciu nudc tu nhlen Vidu,

d€ ¢h& bign 1 tdn cao su lmng sdn xult cii (cAp nude trige ti€p) yéu ciu 2. 100m’ nudc, con
3
khi ¢ip nude win hoan chi ¢in 165m”.

-— Nudc bd sung

Nude tuan hoan chii y&€u duge st dung trong cdc thi€t bi truyén nhiét dé gidi nhiét.

Phan dn nuée bi mat di do bay hoi va cudn theo khi. Ngodi ra, né ¢6 thé bi 6 nhidm
do cde sy cd va do kin cda thidt bi khong tuyét dai.

That thodt nude thong thudng ¢é nhitng gid tri nhy sau: bay hoi khodng 2,5%; cudn
theo khi 00,3-0,5%; thai ra 6-10%; tOng cic thit thodt khic 1%. Lugng nudce thit thodt nay
cin dudge bd sung lién tuc biing mitde sach hode nudc sau khi X7 ly.

Lugng nude thdi ra 6-10% can thi€t dé giai quyét 18p ciin bao phu thiét bi, tinh an
mon va sy phdt teién vi sinh trong nudce tudn hoan.

Ciic yéu cau do1 vai chilt lugng nude bd sung trong hé théng nude 1am lanh tuin hoan
duge difa ra trong bdng 9.7.
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Bing 9.7. C4c yéu cAu chit lugng nudc d€ b sung
vio hé théng cip nude tudn hodn wong coéng nghi¢p hoéa hoc

Chi s6 Nudc tudn hodn Nude b sung
Thai 8% Khong thi

bj cing dudng ludng, g/m’

Cachonat 2,5 2 0,9

Co dinh 5 4 1.9
Téng ham lwgng mudi 1200 900 445
Do oxi héa permanganal, g/m’ 8-15 11,8-12.8 3-5,7
Nhu ¢au oxi héa hoc, g.frn3 70 55 26
Clorua, gim’ 300 237 112
Sunphat, g/m’ 350-500 277-395 119-187
Photpho va nitg (t(‘Sng), g,.*'m3 3 2.4 1.1
Hat l¢ limg, g/m’ 30 23,6 11,2
Diu vi chiltao nhua, g/m’ 0,3 0,25 0,1

9.6.2. Hé théng nudc khép kin

Khuynh hudng co bin gidm lugng nude thdi va khdng ch€ 6 nhi€m cdc ngudn nude 12
xdy dung hé thdng cap nude khép kin,

Hé thong cAp nude khép kin duge hidu 1a hé thdng ma trong d6 nude duge st dung
nhiéu lin trong sdn xudt, khong xi& 1y hodc duge xU 1y, khong hinh thanh va khong thdi
nitde ra ngudn GE€p nhin.

Hé thong nude khép kin cda toan bd khu cdng nghiép duge hi€u 1a hé théng bao gdm
viée st dung nude mit, nudce thai cong nghi€p va sinh hoat sau x I¥ cho cdc xi nghiép
cimyg ng,hu,p, dé tuai dong rudng, hoa mau, dé tudi ritng, dé gilt muc nude dn dinh trong
cdc ngudn nudc, loai trlY sif tao thanh nude thai va khong thai nude bin vio ngudn.

Nudc sach s& duge bd sung cho hé thdng c¢ip nude khép kin trong truting hdp nudc
sau khi x 1¥ khong dit dé bu dip lugng that thodt hodce truding hep nude thdi duge xi 1y
khong thda mén cde yéu chu cong nghé va v sinh. Nude sach chi tigu hao cho muc dich
an udng va sinh hoat.

Cin thict phii thanh ldp hé thong cip nude san xudt khép kin do ngudn nudc ngiy
cang quy hi€m, wu thé vé& kinh t& so véi vige xid li nude thdi dat cdc yéu ¢du cho phép
thii. Vi vy, 1§ chite hé thdng khép kin s& hop Ii khi chi phi cho vige phuc hdi nue va
cic chat thii, s& dung ching trong sin xuat thap hon tong chi phi cho viée xir 1y va lam
sach nude dén cde chi tiéu cho phép thdi.
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Hé théng nudc khép kin phdi ddm bio viéc st dung hdp I nude trong tat cd cdc qud
trinh ¢Ong ngh¢, thu hdi t6i da cdc chit trong nudc thai, gidm bét chi phi diu tu va chi phi
hoat dong, cdc diéu kién vé sinh cho ngudi lao dong.

Nude sau khi xif ly phdi twong ing chit lugng nude cdng nghé. Cdc yéu ciu ddi vdi
chat lugng nudc cong nghé dude chi ra trong bang 9.8.

Bang 9.8. Cdc y&u ciu chat lugng nude cong nghé

Chi s& Cong nghi¢p | Cong ngh}cf:p San xud1 xe,nluiﬁ San xuét hai trong
sdfi hda hoc héa chat (khdng tay) 16 cao dp (5-10M)

Téng d6 citng, 0,035 0,012 5 0,035
duong lugng g/m’
Dioxit silic, g/m” - 50 50 0,7
Pdng, g/m’ - - - 0,05
Mangan, g/m’ 0,03 - - -
S4L, g/m’ 0,05 0,1 0,1 0,05
Oxi, g/m’ - - - 0.3
Nitral v nitrit, g."m3 - - - -
pH 7-8 6,2-8,3 6-10 8§-10
b6 mau, dé 5 20 - -
Do oxi héa, g/m’ 4 - . -

9.7. CAC PHUGNG PHAP LAM SACH NUGC THAI

D¢ xay dung hé thdng khép kin hodc x4 thai vao ngudn tiép ahdn, nude thii cong
nghi¢p phdi duge lam sach biang phuong phdp cd hoe, héa hoc, héa li, sinh hoc va nhigt
dén chat lugng can thiét, ty theo dang sdn xuat. Phin loai phuong phip x{ 1y nude thai
dugc trinh bay trén hinh 9.3.

Céc phuong phép néu rén duge chia ra thanh phuong phdp t4i sinh va phén huy.
Phuong phép tdi sinh bao gdm viéc thu hdi va ché bién tip tuc cic chat ¢6 gid tri. Trong
phuong phap phin huy, cdc chit 6 nhiém chiu sy phin huy biing oxi hoéa hodc khit. Sin
pham phin huy duge loai ra khdi hé thdng & dang khi hoidc cin. Viée chon phuong phdp
lam sach va thi€t k€ hé thong phu thude cdc y&u 16:

I. Cdc yéu cdu vé ¢ong nghé v vé sinh clia nudc.

2. Luu Ivgng nudc thai.

3. Céc diéu kién cta nha mdy vé nhiét luging va vit chit ¢(hdi, nhién liéu, khi nén,
di¢n niing, tic chdt, chat hip thu) cling nhy dién tich ¢an thiét cho hé thdng xit 19.

4. Hidu qua xif Iy.
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NUGC THAI

|

1

X0 Ii tap huyén phi va nhi wdng

|

X0 % tap hoda tan

-

I

1
|

XU li Xl Tigu huy tap chit X li tap XU i tap chéat {3t 17 khi
tap chat tha tap chat min | tan va khong tan chat vd ¢o hiiu cg
L | téng | Péngtu | | Codac 1 Téisinh | 4 Phanhuy | < Suckhi
L Lpe L | Keoty || S_a dung | | Traoddi 1| Trehti | Héasinh | || Bunndng
giéng tham ion
|| Tuyén ndi Dong | | Chon || Loc nguge! Ll Chung cat Oxi héa | Héanoc
dién cach li pha ldng
Langtrong| | [ Tuyénnoi | _|Bam xg?ng || pign tham | | Hap phy | 1 Oxi hf)aj
can lo ling dién day bién tich pha hdi
|| tocva |} Tieuhuy || ipong bang| LT MAYE)L oxihoa
li tam bling nhiét nguoc va
- sigu loc
h || Oxihda
L | Hoahoc biic xa
Oxi hoa
| dign hoa

Hinh 9.3. Phdn logi phitong phdp xit ¥ nude thai cong nghiép
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Chuong 10
TACH CAC HAT LO LUNG RA KHOI NUGC THAT

Nude thdi cOng nghiép va sinh hoat chita cdc hat 1d Iing, cdc chdt tan va khong tan.
Tap ¢hdt I¢ limg duge chia thanh rdn va 16ng, cing véi nude ching hinh thanh hé phin
tan. Phu thude vao kich thude hat ngudsi ta chia hé phin tin ra lam ba nhém:

1. HE phin tan thd vai hat ¢6 kich thude 1dn hon 0,1 pm (huyén phit v nhii twong);

2, He keo vdi hat ¢6 kich thuge 0,1um-1 nm;

3. Dung dich hat ¢ kich thude tuong iwng vdi kich thude cic phan tf va ion riéng 1é.
D€ tich cédc hat 1o limg ra khoi nude thdi, ngudi ta st dung cdc qué trinh cg, thuy

don;:, ling, loc. Viéce chon phuong phdp phu thude kich thude hat 1¢ g, tinh chét hoa 1i
vii ndng do hat 1d hing, luu lugng nude thdi va do sach cin thiét.

10.1. LOC QUA VA LANG TU

10.1.1. Loc qua

Trude khi cho nudc vao hé thdng xit 1y, ngudsi ta diing ledi hode riy @€ tach cdc tap chat
tho. Ludi duge c,hc o W cde thanh kim loai va duge dit wén duding chdy cta nude thai
dudi gée 60-757 Tap chat 16n bi g1 1ai wén ludi va dude 13y ra biing mdy cao. Chiéu rong
céde khe cta [udi biang 16-19 mm, vin 8¢ nudce gifta cdce thanh kim loai bing 0,8-1nvs.

B¢ tich cdc chit lg lu’n;_, nhd hon, ngudi ta tng dung riy. Ray ¢6 thé ¢6 hai dang:
wong vi dia. Riy dang tedng 6 18 0,5-1mm. Khi trong quay, nude s& duge loc qua bé
miit cta nd. Tap chit duge giir lai, nfa bing nudc rdi chily vio rinh chita.

Ning suit riy phu thude vao duding kinh va chidu dai trdng ciing nhu tinh chit cta
tap chit. Ry dwdctng dung trong cong nghiép dét, gidy xenluld va da.

10.1.2. Lang tu

Bude ding d¢ ldng cdc tap phin tin thd ra khdi nudc thai, Ling dién ra dudi tac dung
clia rong lue. BE ling ngudi ta sit dung bé ling ¢dt, bé ling va bé ling trong.

Vin 15¢ ldng wr do clia hat ¢ciu duge tinh theo cOng thuae:

Re= — 2 (10.1)

(18+(),6\/E)

d3p? _ .
Ar:w (10.2)
nep
Re = 24P (10.3)
Ll
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G day - van16e Iing cha hat ¢6 kich thude d, nv/s
e o Y . . . 3
pr, - khéi lugng riéng cda hat va nude thai, kg/m
k- 40 nhdt vin ddng cla nude thi, Pas

# . o - - 2 . - Kl - ~ - - V e -
Bai véi hat khide hinh ¢au, dudng kinh twong dudng cia nd sC la: d = H=D vai vy 1A
T

thé tich hat.

Khi {ing, nude thdi ¢ hién tugng ling nén ép kém theo sy va cham, ma sdt gita cdc
hat 1am thay ddi vin t0c cla hat 16n ciing nhy hat nhd. Vin td¢ ling nén ¢p nhd hon vin
e lng tr do vi sy xudt hién dong chay hudng 1&n vi dd nhdt ciia moi truting lén.

Vin toc lng nén ép cia hat ciu ¢6 cung kich thude duge tinh theo cong thifc Stocks
cho ch€ do chdy ting:

d? ~-p}R
I (LS (10.4)
181
R = (10.5)
F’l’nl
o = 1 (1+2.5C,) (10.6)

2r s - E - ~ = 3
(J diy. Cy- ndng do chit ld limg, kg/m
& - phin thé tich pha 16ng,

V .
£ = I (10.7)
(Vh + Vl )
vidi Vy - (thé tich nudc, m"; V), - thé tich pha rin, m’

Pong luc hoce clia qui inh ldng doi v4i hé da phin tdn duge xdc dinh bang thyc
nghi¢m. N6 duge bidu dién bing duding cong trén hinh 10.1.

Trong qud (rinh ling pidn dogn, cdc hat 1¢ limg phin b khong déu theo chiu cao Idp
nude thai. Qua mot khodng thisi gian ndo dé, phin wén cda thi€t bi ling xudt hién kip
nude trong. Cang xudng ddy, ndng do chat

I g cang cao va ngay tai ddy, 16p cin
duge tao thanh. Theo thisi gian, chigu cao 8
13p nude trong v 1dp cin ting 1€n. Sau mit 60 +
khodng thoti gian xde dinh, (rong thict bi
Iing chi con hai ldp nude trong v 1dp cén, 40 +
Ti¢p theo néu cdn khong dudce [@y ra thi nd 201
s¢ bi ¢p va chiéu cao 1dp ciin b giam.
. Jos e R Wy e 0 t + + :
Trong b lang hén we clng ¢ cdc 0 1 ) ) . .

ving wong tf nhung chidu cao cla ching

khong thay doi trong sudt qud wrinh. Hinh 10.1. Pong litc ctia qud trinh ldng
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10.1.2.1. Bé ling cdr

Buge ding d€ loai so b chit bin khodng va hitu cd (¢6 kich thude I6n hon 0,2-
0.25mm) ra khoi nade thii. BE ling cdt ngang 1a hd chda ¢o tiét dién ngang la hinh chit
nhiit hodc hinh thang. Chiéu sau bé ling cdt 0,25-1m. Van tdc chuyén dong cia nude
khong qud 0,3m/s. BE ling cit ding ¢ dang tam gidc hay hinh thang, trong dé nudc
chuyén dong theo dong (r dudi 1€n vdi vin tée 0,05nv/s.

10.1.2.2. BE ldng ngang

Bé ling ngang (hinh 10.2a) 13 bé hinh chir nhit, ¢6 hai hay nhi€u ngin hoat dong
ddng thai. Nudce chuyén déng tir diu niy d&€n diu kia ciia bé.

Chicu sdu clia b€ ling H = 1,5-4m, chidu dai L = (8-12)xH, chlcu rong B = 3-6m. Be

ling ngang dudc ing dung khi luu lugng nude thai 16n hon 15.000m” Mmgay dém. Hiéu qua
bé 1ing 12 60%.

Trong bé ling, mot hat (.huyen dong theo dong nude ¢é vén tdc v v dudi tic dung
cia trong e chuyén dong xudng dudi véi vin tde . Nhu viy, b€ ling cd thé ling nhitng
hat ma quy dao cda ching ciit ngang ddy b€ trong pham vi chiéu dai cda no. Vin tic
chuyén dong cia nudc trong bé ling khong 1dn hon 0,01m/s. Thosi gian ldng tir 1+ 3 gid.

10.1.2.3. BE liing diing

S¢ dd be ldng dimg duge tinh bay trén hinh 10.2b. Bé ling del"lE, 1a b¢ chita hinh try
(hodc t€t dién vudng) ¢d day chép. Nudce thii dudge cho vao theo Ong trung tam. Sau do,
nuGe chdy tr dusi 1én trén vao ¢dce rinh chdy tran. Nhw vdy, qud trinh ling cin dién ra
trong dong di 1¢n, vin tde nude 13 0,5-0,6mys. Chidu cao viing ling 4-5m. Mi hat chuyén
dong theo nude 1€n rén véi vin tde v v dudi tic dung cha trong lyc, hat chuyén dong
xudng dudi vii van 16c o. NEu o>v, hat s& ling nhanh; néu w<v, hat bi nudce cudn lén
trén. Hi¢u qud lng ctia be ling ding thap hon bé ling ngang khodng 10-20%.

10.1.2.4. B? lang Iy tém

B€ ling ly tim (hinh 10.2¢) 1a bé chia tron. Nude chuy€n ddng theo chidu 1 tim ra
vanh dai. Vin t0c nude nhd nhit la & vanh dal. Loai b€ ling nay dudc ing dung cho luu
Iwong nude thdi 1dn hon 20, 000m” /ngd. Chiéu sdu phian ling cia b& la 1,5-5m, ty 1¢
duting kinh va chiéu sdu la 6-30. Ngudi ta thuding sit dung b¢ ¢ duding kinh 16-60m.
Hicu qud ling 13 60%.

Hi¢u qui ling ¢4 thé duge ning cao bing cich ting vin tdc ling nhd chit dong y,
kco ty hode gidm d6 nhdt cda nude thdi biing cdch dun néng. Ngodi ra con ¢6 thé tng
dién tich Kng vi tién hanh qud trinh lang trong ting nudc madng. Khi chiéu siu nhd, qui
trinh ling dién ra trong thes glan ngin (4-10 phut) cho phép gidm kich thude bé ling.
Qud trinh nay duge thue hién trong b¢ ling ddng &ng hodc tim chin (hinh10.2d). Du’dng

kinh Gng 25-50mm va chiu dai 0,6-1m. Céc &ng ¢d thé dat nghiéng mot gdc nhd dén 57
hodc 1én 45-60)°.
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Thi€t bi ling dang dng v4i géc nghiéng nhd hoat dong gidn doar. Trudc tién, tién
hanh qu4 trinh ling, sau d6 rita cin trong dng. P& qué trinh dugc dién ra thudn 1gi, ta can
phdi phin phdi déu nudc cho cic dng va thuc hién ché do chdy tang. 'l"{_}iéll bi ki€u nay
duge st dung khi ndng do tap 1o liing khong 16n va luu Iugng 100-10.000m /ngay dém. Tai
trong thuy luc cta thi€t bi ling 1a 6-10m°/h.m” ti€t dién Sng. Hiéu qud xit ly dat 80-85%.

Trong thi€t bi ldng dang ong vdi géc nghiéng 16n, nude chay tir dudi 1én trén, con cdn
trgt lién tuc theo dng xudng khong gian chita cin. Sy tich can dién ra lién tuc nén
khong can rita 6ng. Tai trong thuy luc cla thiét bi la 2,4-7,2m’/h.m” tiét dién Sng.

10.1.2.5. Bé ldng vdch nghiéng

O bén trong bé ling vach nghiéng (hinh 10.2¢) ¢6 cdc tim mdng dat nghiéng va song
song vdi nhau. Nudc vao chuyén dong gilta cdc tdm nay, cdn s& trugt xudng dudi vao
binh chura.

Bé ling c¢6 thé dugc thiét k& cung chiéu (hudng chuyén dong cta nudc va cin cung
nhau), ngudc chiéu (nude va cin chuyén dong nguge nhau) va giao nhau (nudc chuyén dong
thing goc véi hudng chuyén dong clia cin). Pho bién nhat la thi€t bi ling ngudc chiéu.

12 3 o —2 3
NuGC thai —Z— A N\ Nt téi |

Nua h
LR it —[-h 7 Nudc sach
s N )

—_—

} 9 3 —4
. \ _\\ z/ Nudc sach
4 I 1L / —4
: 5— i | z[:t b '
a) | | : '
Nutc théi 3 1 2
J Can //_ -
C, —
Nudc rira A
Nurgc thai Nudc sach
Nudc thai -
. Nudc sach . : - H
5o _._. . - =
- = = = B —
Can d) ' y * !
e) L

Hinh 10.2. Bé ling
a. Ngang: 1- clta vao; 2- budng ling; 3- clfa ra; 4- budng chita can. b. Pitng: 1- thin; 2- Gng trung (Am;
3- ranh nudc; 4- ddy chép. ¢. Ly tdm: 1- thin; 2- rinh nudc; 3- cd ciu phan phdi; 4- budng 6n dinh;
5-cho. d. Dang dng. e. Dang vich nghiéng: 1- thin; 2- cdc tim mdng; 3- budng chia cin.

10.1.2.6. B¢ lang trong

B& ling trong dudc stt dung dé lam sach ty nhién va dé ling so bd nudc thdi cong
nghiép. Ngudi ta thudng sit dung bé ling vdi 16p cin 16 liing duge tao ra bing cdc chat
dong tu.
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S4 d6 nguyén 1§ cila bé ldng trong duge trinh 2~
biy trén hinh 10.3. Nudce da hda trdn véi chit lam
dong tu duge cho vao phin dudi bé ling. Cic
bong chit dong tu va cdc hat 16 ling bi hap phu
chuy€n dong cing chiéu dong nude, di tir dudi 1én
trén (mdat cit L. Ldp cin 1o Wing hinh thanh wén
mdt cdt ndy va dong vai trd 1a 16p loc. Khi do, céc
hat 1¢ Iung bam dinh vae cdc bong dong w. Can
dugce tich ra trong thi€l bi €p cin, con nudc trong
qua tinh chay trin dudc der dén cdc ¢ong doan Hinl 10.3. B8 Idng trong
xit 1y i€p theo.

[}+— Nudc sach

Nudc théi

1- phiin 1dng trong; 2- ranh nudc;

» . 3- phiin ldng can,

10.2, LOAI TAP CHAT NOI
Qui trinh [Ang cling duge tng dung d¢ lam sach nude khéi didu, mad, nhua... Loai cde

tap chit ndi twung tu nhu King chdl rin, chi khdc 12 khai lugng riéng hat ndi nhd hon khai

lwgng riéng caa nudc,

S¢ dd bé tich diu duge tinh bay trén hinh 10.4a. Vin ©¢ chuyén dong cia nude
trong bé llmy ddi trong khodng 0,005-0,01nv/s. B6i vdi cie hat diu duding kinh 80- 1001m,
viin 8¢ ndi 1h 1-4m/s, chidu sdu cha nude 1 1,2-1 ,5m, thai gian ling khong nhd hon 2 gid.
Khi dé, hiéu qud khir diu 12 94 - 986,

T
4 ~5 A
rg_‘/—Z [3 ll_ / Can
."I ||
NUAC thai /
—»{] — = _
- - = | Nudc sach _ s
- __ - '_:}__
1 = A=
\_>< 7 \_5
al

Hinh 10.4. Bé tich diu
a- Neim: 1- thiin b8 tich diu: 2- may ning lhuy lue; 3- 16p diu; 4- ont, thudt diu; 5- vdch ngin diu;
6~ cdo; 7- b¢ chia cin. b- Lip nmm: 1- Gng thdo nude sach; 2- on;_. thodt ddu; 3- vich ngan;
4- 1dm nhuga xG6p: 5- 1dp diu; 6- Ong nhip nudc thii; 7- bé phéan gom cac (Am don séng; 8- edn.,

Ngodi ra, ta con ¢d thi€t bi tdch diu bin mong (hinh 10.4b). Loai thi€t bi nay hoan
thi¢n han, (.0 kich thude nhd va kinh € hon. Khodng cidch gitta cde ban 1a 50mm, g,ut
nghw.enu 45", thoi gian luu clia nude thédi trong vung ling 2-4 phut, chiéu day cia diu ndi
0,hm, ndng dQ dau con lai trong nude thai 12 100mg/1.

Nudc thai cta nhi mdy sdn xudt diu, ¢h€ bién thit, cdc nha in tip thé chits md cing
dude xtr 1y trong thi€t bi wong . BE ting hidu qui tich ma, ngus ta ap dung cdc cong
cu théi khi,
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Vin toc ndi cha hat phu thude kich thude, khdi lugng riéng cia nd va dd nhdt cia
moi truding. Khi Re < 0,25, vin 3¢ ndi duge xdc dinh bing cong thite sau:
_dalp-py)
n- lgll
O day d - duding kinh hat néi, m
P, Pr - khoi lwgng riéng ctia nudce thai va hat ndi, kg;’m3
u - 6 nhét ddng hoc cia nudce thai, Pa.s

€]

(10.8)

10.3. LOC

Quad trinh loc duge dng dung d€ loai ra khdi nudc thdi cdc chat rdn hodc 10ng phén
tan ¢6 kich thugce rat nhd, kho tach biang phuong phdp ldng. Qua trinh phin riéng duge
thire hién nhdy vdach ngin xép. Vich ngiin x8p cho nudce di qua v gilt pha phén tin lai.
Qui trinh dién ra dudi téc dung cla 4p sudt thuy tinh ca cOt nudc, dp suat du hay dp suat
chan khing.

10.3.1. L.oc qua viach ngin

Viée chon vit liéu tAm vdch ngiin phu thude vio tinh chat nudce thai, nhiét dd, ap suit
loc vl ¢d c¢iu cla thi€t bi. Vich ngin ¢é thé 13 cdce tAm ludi bing thép khong i, nhom,
niken, dong thau... vi cling ¢é thé 1a cdc mang vai khidc nhau (amiing, thuy tinh, béng,
lua, s¢i WHng hop va nhin tao). PO vdi nude thai ¢6 tinh 2n mon héa hoe, nhiét do cao, ta
¢6 thé sit dung cde vich loc biing kim loai.

Cic vich loc phii thda min cic yéu ciu nhu trd luc tdi thi€u, bén cd hoc, déo, bén
haéa hoe v khéng nd (truong phdng), khong bi phd v & diéu kién loc. Qud trinh loc dude
ti€n hanh vdi su hinh thinh 1dp ¢in rén bé mat vich loc, din téi su bit kin cdc 16 x3p cla
mang loc,

Cin tao thanh trong qua trinh loc ¢é thé bi nén ép hodc khéng nén ép. Can nén ép
dic trung bdi su gidm do rdng do nén ¢p va ting wrd Iuc cung véi ting dd gidm ap. Con
ddi véi ¢an khong bi nén ép, d6 rdng va rd luc trong qud trinh loc khéng thay déi. Céc
¢iin loal nay 1a cdc khodng chit nhu cdt, voi, soda... ¢6 kich thude hat >100um.

Ning sult clia thi€t bi loc duge xdce dinh bang van tdc loc, 12 lugng nude di qua vich
ngin trong mot dan vi thdi gian.

Vin tde loc dudge xde dinh bing phudng trinh:

dv AP
Fdt u(RC —R\_.)

(10.9)

Quad trinh loc ¢6 thé tién hanh vdi hidéu dp sudt khong ddi hoac vdi van t6c khong déi.
Phutgng trinh Joc khi hiéu sudt ¢d dinh ¢6 dang:

v _ AP (10.10)

Fdr v
g (Xn E +R, ]
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Phuong trinh loc khi vén t6c qué trinh khong d3i:
Vv
Hly hoac Ap = — H0®

AP = _res
rF(xn !+R J XgWT+R,
f ¥

(10.11)

o) day V- thé tich nudc loc trong thii gian T, m’
F - dién tich loc, m’
T - thdi gian loc, 5
AP - d§ gidm dp, Pa
k- 30 nh6t dong hoc cla phin 1éng, Pa.s
R.. Ry- tré Iuc cha 1dp ciin va vach loc, m’’
rp - rd e riéng cia c¢iin, m™
Xo - 11 1¢ thé tich cin rén thé tich nude loc
Ngudi ta s dung nhiéu loai thiét bi loc khic nhau d€ dat dude cde yéu ciu 1a hiéu
qud loc tap chit cao va viin toe loc 1851 da.
Trong h¢ thdng x& 1y nude thai, ngudi ta s dung cdce thi€t bi loc gidn doan nhu: loc
hit, loc dang tim, loc ép hodc cac thiét bi loc lién tue nhut loc thuing quay, loc dia, loc
bing tdi. Cac dic tinh so sinh ca thiét bi loc cho trong bing 10.1.

Bang 10.1. Bic tinh thi&t bi loc lién tuc va gidn doan

o , Thi&t bi loc gian doan Thicl bi loc lién tue
YC€u td anh hudng - - -
d&n vice chon thidt bi loc L(:)c LA,(-)C Loc ép Thing Dia Be[qg
hiit tim : quay quay 141
Nong do huyén phit ban diu,

You <3 I 2 2 - - -
< 1,0 2-3 1-2 1 - - -

<150 4 3-4 2-3 1-2 2
Kha nang ria 4 3 2 1 - 2
Khi nang che o 1 thép chiu axit | 4 4 [ 4 3

Cac ki hicu dde rung cho chi s6 kinh 1& ki thuat caa thidt bi loc:
I- cao: 2- 104 3- dat; 4- thidp (dude g dung khi that cAn thict); gach ngang (-) -khong dat
(khdéng nén ing dung).

10.3.2. Thiét bi lge v6i vach ngiin biing hat

DG 14 cde hd chita md ¢ phin dudi cla nd ¢6 ¢d ciu thodt nude. Trén o ciu thodt
nude ngudh ta dit Idp vat lidu dd, roi dén 1dp vt lidu loc.

Cic dic trung quan trong chGa vat Héu loc 1a do rong () vi bé mit riéng (a). Do rong
phu thudc ciu tric moi truting, nd lién quan voi kich thude, hinh dang clia hat. BE mit
riéng cla 1dp hat duge tinh theo cong thie
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a=——"— m/m (10.12)

¢ day - hé s0 hinh dang hat
dp- dudng kinh hat, m

Dua theo cd ché giif hat 16 Wng, nguti ta chia ra 1am hai dang loc:

- Loc qua mang ¢in bin: duge hinh thanh trén bé mat 16p hat.

- Loc khéng hinh thanh mang ¢dn

Trong trutsng hop thit nhat, cac hat duge gii lai c6 kich thude 1dn hon 18 x0p vat liéu
vi né trds thanh vat lidu loe. Qud trinh nay 13 qua trinh loc ¢hdm. Trong trudng hdgp thi
hai, qua trinh loc dién ra trong 1dp hat. 3 d6, cdce hat bin dude giit trén hat loc bang luc
k&t dinh. Diy 12 qui trinh loc nhanh. Luc k€t dinh phu thudce vao kich thude va hinh dang
hat, d6 nham bé mat va thanh phin héa hoc cda nd, vin tdc dong, nhigt do chit léng va
tinh chit tap chat.

Thi€t b loc véi 16p hat dude chia ra thiét bi foc nhanh va loc chdm, thiét bj kin va hd.
Chiéu cao 1¢p hat trong thi€t bi lpc hd 1a 1-2m, con trong thiét bi loc kin 0,5-1m.

Cidc thi€t bi loc chim dugc sit dung dé loc nude thdi khong keo w. Ching ta ho chita
bling bé tong hodc gach véi cd ciu thodt nude va 16p hat loe & phia rén. Van toc loc phu
thude vao ndng 40 cdc hat 1o limg: dudi 25mg/l, vin 8¢ loc 0,2-0,3m/h; 25-30mg/l, vin
te loc 0,1-0,2m/h. Uu diém clia qud trinh loc chim 12 hiéu qua cao. Khuy&t diém la kich
thirde 13n, gid cao va x 1y ¢dn phifc tap.

Cic thi€t bi loc nhanh ¢6 2 dang: mdt 13p va nhiéu 1§p. Trong thi€t bi mdt 16p chi ¢6
mot 16p loe voi cdc hat vat licu dong nhit. Thi€t bi loc nhiéu 16p bao gdm cdc ting vat
lidu khic nhau. Lop trén ¢6 kich thude hat 16n hon 16p dudi. Uu diém cha thi€t bi loc
nhanh Ja ning suit cao va chu k¥ loc dai. Van t8c¢ loc khodng 12-20nvh.

M6t s sd do thi€l bi loc dudgce trinh bay trén hinh 10.5.

Nuce rita
Nude rira |2 [
ol U U U y
A N
Chét déng tu 3 udc thai
Nudc thai- :: Nugc rira
Nude sach
Jpi—— :
Nudc ra | Nutc sach 3

Hinh 10.5. Thiét bf loc
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Nugc thdi di vao thi€t bi loc, qua 16p vat lieu loc va di vao mdng thu nude. Vit lidu
loc duge bd tri bén trén nd tir 2 dén 4 ldp Trong mdi Idp, cdc hat cd kich thirde bing
nhau. Chiéu cao mdi I6p 14 1,5-2m. Vin tdc loc 12-20m/h. Sau khi bi nhiém bin, vit liéu
loc duge ria ngurge bing nudc.

Thi€t bi loc vdi 1dp hat chuyén dong 1a thiét bi ¢6 16p hat dugce bd trf thing ditng con
nwdc Lhuyen déng ngang. Vit lidu loc 12 cdt thach anh (1,5-3mm), dd cudi (3-10mm).
Vin toc loc 15m/h, lvong nude riva bang 1-2% ning sudt nudc loc; ¢ot 4p clia nudc trén
lap vitligu loc 1a 2-2,5m. Hiéu qua x 1y dat 50-55%.

Uu diém ctia thiét bi loc dang nay la van 8¢ loc 1dn, hiéu qua loc cao, chiém dién
tich it. Khuy€t di€m Ia lwong kim loai ché tzo Idn, van hanh phic tap, cdt dé bi cudn theo
nudc, mai mon thanh Ong.

10.3.3. Thiét bi loc micron

Qua trinh loc micron 3 loc nude thdi qua ludi xuyen 16, ¢6 kich thuc 40-70um.
Chungp duge dng dung dé loai bé cdc vat liéu rdn va s¢i. Vin (8¢ loc khodng 25-45m/h.
Khi néng d¢ hat rdn 16 lWdng 12 15-20mg/l, hiéu qua xtr 1y 50-60%.

10.3.4. Thiét bi loc tir

Thict bi loc tir duge dng dung dé loai bd cdc hat nhiém tir rat nhuy¢n (0,5-5um) ra
khoi nu’m Thi€t bi nay ¢6 thé dudc trang bi tif ¢& dinh hodc dién tir. Ning suit cla ching
dat 60m’ /h, hi€u qui xit Iy 80%. Ngoai cdc hat nhiém tr, thiét bi loc ¢6 thé logi cdc hat
mai mon, ¢dt vi cde chit & nhigm khac. Khi nudc thai qua cdc tif trutng theo ché do chdy
tdng, cdc hat tit ¢é kich thude nhd hon 50pm s& duge tich ra biing lge hode ling trong hyc.
Hudng dong vio triing v&i hudng 1 trudng sé tao didu kién thuén lgi cho qud trinh ldng.

10.3.5. Loc nhil tuong

Khi loc nhi twong qua 16p hat, didc tinh b& mat loc déng vai trd quan trong. Qud trinh
chuyén dong cda cic hat nhii tuong qua bé mit ki nude dé dang hon qua bé mit hio
nude, vi trén bé mat vit liéu hdo nude ¢6 dam miy hydrat ngiin can dudng di ctta cdc hat
nhil tudng,

BE loal sin phdm dau khi, ta ¢6 thé sit dung thi€t bj loc vdi 16p bot polyurctan (hinh
10.6). Chicu cao Idp vat liéu 2-2,5m, kich thude hat bot PU 1a 5-10mm. Van e toc dén
25m/h. Ciic thi€t bi loc kiéu nay ¢6 thé dp dung khi ndng dd dau trong nude thii 160 dén

1000mg/1. ‘ ,
3--\. 4 /* s
Hinh 10.6. Thiét bi loc nhii tuong 21 - &
L. 16p bot PU; 2. budng chia;
3. budng lruyf}nl; 4. true dinh hudng; 1] R .
5. bing ;6. Gng phun; 7. trye ép; £ ANRAAAAN
8. binh chita ddu 1di sinh; 9. ludi ngan
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Nudc thii di vio tir phia trén, chdy qua Idp vat liéu loc, cdc giot diu duge giit lai con
nude sach chdy ra ngodi. Sau khi bio hoa ddu md, vat liéu loc dudc tdi sinh bing cédch
viit cd hoc ba 1dn va duoe rira lai bing nude,

Chu ki loc dude xdc dinh theo ¢dng thifc:

KEW

|2 (10113)
((-’d _CC)V
Gdiy K- he s6 khong 8n dinh clla qué trinh, K = 0,85
E- khi niing chita diu clia bot poliurctan, kg,fm}
W- 1h¢ tich vat licu loc, m”
Cy. Co- nOng A0 diu md trude va sau khi x@ iy, ]\'g;"m3
V- fuu Ivdng nudce thai, m/h
10.4. TACH CAC HAT LU LUNG DUGI TAC DUNG CUA LUC 1.1 TAM VA LUC NEN EP

Ling cic hat 1o g dudi tic dung cda hre li tim duge ti€n hanh wong xiclon nuide va
may i lAm.

10.4.1. Xiclon nuéce

Xiclon nuGe (hinh 10.7) ¢ k&t ¢cdu don gidn, gon, vin hanh dé dang, ndng suat cao

va gid thanh wong di chip nhin dugc.

Nude sach
+ .
= Nudc thai
1L Nuac sa S 4
Rl B
Sl 1
LT 2 Nuac thai
& 1
Can b) Can
a} 3 4
Nude thai p [
I~
£ [ "Nudc sach '

5
Nudc thai

Y —
< T
AW

d

d)

L
,—6—’/‘7 rhf ’——&T’—[j Nugdc sac
; 1

Yy
c)
Hinh 10.7. Xvclon nuic

a. Kicu cit dp; b. Ci 6ny tru bén trong va tdm chdn: 1- than; 2- 6ng tru trong; 3- ranh vaunh dai;
4- m chin. . Cumi xicton mitie kieu cdt dp. d. Xiclon ot nhiéu tdng: 1- tdm chiln; 2- ranh nudc;
3- 1dm chdy tran; 4- phéu thu diu; 5- rinh phin phdi; 6- khe thodt cdn.
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Khi chuyén dong xody trong xiclon, cdc hat 16 litng trong nude chiu tde dung cta luc
li tdm, lam ching ving ra thanh. Céc thanh phén lyc 4nh hudng dén qua trinh nay 13 luc
trong trrong, lyc quan tinh va ke cdn cda dong chuyén dong.

Vén ¢ chuyén dong cda hat trong chat Iéng dusi tic dung cia lue ki im phu thudc
duding kinh caa hat, chénh 1&ch kh&i lugng riéng Ap gilta nude va hat, dd nhét p, khoi
lugng ri€ng p cda nude thii va gia tdc cla trudng litam 1.

(m2)  (m1) (me)
yoCd% 3 ap) 3T 3 (10.14)
(2m1)

T

Hé s6 C va chi so m phu thudc vao ch€ do chdy. Béi vdi ché do chdy ting (Re< 16)
=2,C=1,7x10". DGi vei <h€& dd chuyén 1i€p (Re =16- 4200, m=1,2,C = 249><10
E)01 vdi ch€ db chiy r8i (Re > 420), m = 5,36, C = 0,5.

Hiéu qud cia xiclon aude vao khoang 70%. Khi gidm 40 nhdét cha nude thai, vin tde
ldng chia hat trong trudng lue li tdm ting. Khi tiag khoi lwgng riéng nude thai, chénh léch
khoi Iuging riéng giam d8i vdi hat ning, do dé lam gidm t6c 46 ling cla nd; con doi vdi
hat nhe hdn - vén tdc ting.

Xiclon nude duge ch€ tao ¢6 dudng kinh tir 10-700mm, chidu cao phén than tru gin
bing dudng kinh. Gée nghiéng phan ddy chép 10-20.

10.4.2. May li tim
D€ loai can ra khoi nide thai, ngudi ta ¢ thé Wng dung mdy li tim ling v li tdm loc.

Loc Ii tdm dugce thuc hién bdi chuyén dong quay cla huyén phii trong thi€t bi dang
tedng vanh khin, dude boc trong 18p vii loc. Can & lai trén thanh tréng, dude 1y ra bang
phifong phap thi ¢dng hodc dao. Loai nay hiéu qui khi cdn thu sin phim v6i do dm thap
va ¢6 yéu cdu rira can.

Sd db x1¥ Iy nude thdi bing mdy li tim dude trinh biy trén hinh 10.8. Nude thii diu
tién di qua ludi chdn rdc va loai cdt, cin trong xiclon.

1- 2 /3 — 6
] /
Nudc thai 4\ 5 /77
Y

Nudc sach

Cén * — -
Can ’_‘

Hinh 10.8. So dé xit Iy muedc thai bing may i tém
1- lusi; 2- Xiclon nude: 3- bé lﬁng; 4- b chifa: 5- bom biin; 6- mdy li tim; 7- bé chita
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10.4.3. Thiét bi ép ciin

So véi mdy 1i tam, thi€t bi ép cin ¢6 céc wu di€m sau: khdng ¢6 phian chuyén dong
nhanh, d6 im clia cin thip, ¢h& tao don gidn va lam viée lién tuc. Nhuge diém la pha rin
bi cuén theo nudc nhiu khi ndng 46 ciia né nhé va hat phin tan cao (nhd hon 100um) va
khong thé rifa cin trong thiét bi. Su dd ép cin dudce trinh bay trén hinh 10.9.

Nudc thai 3

[ 1 Nugc sach

Hinh 10.9. So d6 mdy ép cin
1. phéu; 2. truc €p; 3. thin; 4. tim chin; 5. ddu nén.
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Chuong 11
XU LY NUGC THAI BANG PHUGNG PHAP HOA LY

Nhu chiing ta da bi€t, phuong phdp héa Iy 1a mét phuang phdp chinh dé x{t ly nudc
thidi. X 1y héa 1y 13 mot tén goi chung cho nhém cic phudng phdp duge dp dung dé xu 1y
nude thai gdm: dong tu, keo tw, hap phu, trao déi ion, trich Ui, chung ¢it, ¢6 dic, thim
thau nguge, siéu loc, k&t tinh, nh3 hap... Cdc phuang phip nay duge ing dung d¢ loai cic
hat Ly Iing phin tdn (rdn va 1dng), cdc khi tan, cdc chat vd ¢ va hitu ¢ hdoa tan rong
nude thai.

So vdi phudng phip sinh hoc cling dang t6n tai hién nay, viéc ung dung cdc phudng
phip hda ly dé xb Iy nde thdi ¢6 cde wu diém sau:

1. C6 khd ning loai cic chit dd¢ hitu co khong bi oxi héa sinh hoc,

2. Hi¢u qua x{ ly cao hon va én dinh hon.

. Kich thuée hé théng xit Iy nhé han.
- B0 nhay doi véi su thay ddi tai rong thap han.
. C6 1hé tr dong héa hoan toin.

3

4

5

6. Pong hoc cda cdc qud trinh héa ly da dude nghién cttu ki hon,

7. Phuong phdp héa Iy khong cin theo dbi cdc hoat ddng caa sinh vit,
8

- CG6 the thu hdi cde chilt ¢6 gid i,
I1.1. PHUGNG PHAP BONG TU VA KEO TU

H.1.1. Pong tu

Bong w la qud trinh k&t t cde hat phin tdn va chit nhi nrdng. Phuong phdp dong w
hi¢u qud nhat khi duge st dung dé tich cic hat keo phin tdn ¢d kich thuge 1-100pm.

Trong xit 1y nude thii, sy dong tu dién ra dudi dnh hudng cia chat bd sung, goi la
chdt dong w. Chil ddong tu trong nude tao thanh cdc bong hydroxit kim loai, ling nhanh
trong ruting trong lue. Cdc bong ndy ¢6 khd ning hit cde hat keo, hat 1¢ ltng va két hap
ching v3i nhau do su tich dién trdi dilu gitta ¢dce hat keo (dién tich Am y&u) va cic bang
dong i (dién tich duong yéu).

Qua trinh hinh thanh cde bong dong tu didn ra theo cic gial doan sau:
Mc™ + HOH = Mc(OH)Y + 1
Me(OH)™ + HOH = Me(OH)," + H
Mc(OH)2" + HOH = Me(OH); + 1’
Mc™ + 3HOH = Me(OH), + 3H"
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Chit dong w thuong dong 13 mudi nhom, sdt hodc hon hgp cda ching. Vige chon
chdt dong tu phu thude thinh phin, tinh chit hoa 1y va gid thinh cla né, ndng do tap chat
trong nude, pH va gid thanh phin mudi cia nude. Cic mudi nhdém duge lam chat dong ty
1A Al2(SOy)3. 18H-0: NaAlOs, AL(OH)sCl; KAKSO4):.12H-0 va NHAI(SO,)». 12H,0.
Phé bién nhit 1a sunphat nhom véi pH t6i vu 13 5-7,5. Sunphat nhdm tan 0t trong nude va
¢G gid thanh tuong ddi ré. N6 dude st dung & dang kho hoidc dang dung dich 50%.

Quid trinh tao béng dong tu clia mot s§ mudi nhém nhir sau:

Al(SO )3 + 3Ca(HCO3); = 2A10H); L + 3CaS0y4 + 6CO,

NaAlOQ-~ duge ding & dang khd hodc dung dich 45%. Né 12 tdc chdt kiém, khi pH =
9.3-9.8 s& tao thinh cdc bong ldng nhanh. PE trung hoda kiém du, ta ¢6 thé ding axit hodic
khai 1o chita CO-.

INAALO, + 2C0O; + 3H,0 = 2AKOH); 4 + Na,COs

B sd truting hgp nguisi ta sif dung hdn hop NaAlOs + Al(SO;); vai t 1€ (10:1) = (20:1):

6NaAlOs + Al(SO)s + 12H-0 = 8AKOH); 4 + 3NusSOy + 2C0O-

Sit dung chung cic mudi nity che phép ting hiéu qua ling do tang khdi lugng riéng
va vin toc lng cta bong, ma rong khodng pH t3i wu ¢lia moi rudng.

AlL{OH)sCl ¢ tinh axit y&u, do d6 né dudge ding dé xit Iy nude kiém yéu.

2AL(OH)5Cl + Ca(HCO3)> = 4AKOH); ¥ + CaCls + 2CO;

Cdc mudi sdt duge ding lam c¢hat dong tu 12 Fea(SO4):.2H-0, Fes(804)3.3H-0,
FeSO,.7H-0 vi FeCly. Hiéu qud ling s& cao hdn kht sit dung dang khd hode dung dich
10-15%. Ciic sunphat duge dung & dang bot. Licu lugng ¢hit dong tu phu thude pH cla
mide thii, Boi vdi Fe't, pH = 6+9, con d3i véi Fo™* pH = 9,5. P& kiém hoa nude thii, ta
dung NaOH via Ca(OH)a.

Qud trinh tao bong dong tu dién ra theo phén ng:

FeCls + 3H-0 — Fe(OH); 4 + 3HCI
I'es(SO4 ) + 6HAO —> 2Fe(OH)3 4 + 3H.SO,
Khi kiém hoa:
2T¢Cls + 3Ca(OH)s - 2Fe(OH);3 ¥ + 3CaCl»
Fea(SOy)s + 3Ca(OH)» — 2Fe(OH)3 4 + 3CaS0,

Mudi sdt ¢ mot s8 wu diém so véi mudi nhdom:

I. Hoat dong 185t hon & nhiét do nude thip.

2. Gid tri (01 uu pH trong khodng rdng hon.

3. Bong bén v thd hon.

. Co the (g dung cho nude ¢o khoang ndong dd mudi rong hon.

o A=

. C6 khd niang khir mui doe va vi la do ¢6 mit cha HaS.
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Tuy nhién, chiing cling ¢6 mot s6 nhuge diém:
L. Cé tinh axit manh, 1am 4n mon thi€t bi.

2. B& mit cdc bdng it phat trién hon.

3. Tao thanh cdc phifa nhudm tan manh.

Ngoai cdc chdt néu trén, ngudii ta con ¢6 thé sir dung chél dong m khdc 13 cdc loai
dat sét, chi't thii sdn xudt chita nhdém, hdn hgp, dung dich tdy rira, xi chida SiO-. Si dung
hdn hop AL(SOy)3 v FeCls vdi ti 1& tr 1:1 dén 1:2 thu dude két qua ddng tu tdt hon khi
dung tdc chitriéng té.

11.1.2. Keo tu

Keo ty 1a qud trinh k&t hgp cdc hat 1g ing khi cho cdc hdp chit cao phéin t vao
nude. Khie vai dong tu, qud trinh keo tu khong chi dién ra do ti€p xUc tryc ti€p ma con
do sy twong tde lan nhau gifta cdc phin ti chit keo tu bi hip phu trén cdc hat Jo Iimg.

Sy keo w duge ti€n hanh dé€ thic diy qud trinh tao bong hydroxit nhom va sdt vdi
muc dich ting vén 8¢ ling clia ching. Viéc stt dung chat keo tu cho phép gidm chilt dong
tu, gidm thdi gian dong W va ting vin t8c ling.

Chat keo t ¢6 thé 12 hdp chdl w nhién va tong hygp. Chat keo ty tw nhién 1a tinh bot,
este, xenluld, dextrin (C(,H 00s)n. Chat keo 1 vd ¢d ta Si0, da hoat hoa (xSi0-.yHA0).
Chit keo w hitu ¢ tdng hop 1a [-CH,-CH-CONH;],,, poliacrilamit ki thudt (PAA), PAA
hydrat héa.

PAA k§ thudt duge dicu ché khi tuong tdc acrylonitrin véi axit sunfuaric, k€t hgp vdi

qué trinh polime hoa acrylamit ti€p theo. Con PAA hydrat héa thu duge do rira PAA k§
thudt biing kiém.

Liéu lmmb PAA 61 wu d€ x Iy nudc thai cOng nghiép dao don;:, trong khodng
04+ lgm PAA hoat dong trong khodng pH rong. Tuy nhién, vin t6c¢ ling bong keo 1y
gidm khi pH > 9.

Co ¢h& lam viéc cda chit keo u dya wén cdc hién tugng sau: hip phu phin ¥ chat
keo tw trén bé mit hat keo, tao thanh mang lwdi phin ti chit keo . Sy k&t dinh ctia cdc
hat keo do e Van der Waals. Dudi tic dong clia chit keo tu, gitta cdc hat keo tao thanh
cdu trie ba chidu, ¢6 khi ning tich nhanh va hoan todn ra khdi nude. Nguyén nhin xuit
hién ciu tric nay 1a su hip phu céc phin tlf chat keo tu trén mét s hat tao thanh cic ciu
ndi polime gitra chung. Cic hat keo dugce tich dién 4m nén thic diy qui trinh keo tu vdi
cde hydroxit nhdm hodc sdt. Khi cho thém silicat hoat tinh s& lam ting 2-3 lin vin toc
ldng va ting hiéu qui 1ing trong.

PAA dudce sin xudt & dang 7-9% keo, déng rin & nhiét d6 273K, Khi cho PAA vio
nudc tht dd nhdt cda nd ting dot ngdi,

Higu qud caa chit keo tu duge tinh theo cOng thic:

nm=———(m“_m) (11.1)
®q
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8 didy g, @ - van t6c ldng cin ¢6 chit keo t va khing ¢6 chat keo u, mmy/s
g - liéu hao chit keo tu trén 1 14n chdt rin, g/kg
Qud trinh x1f 1y nudc thdi biing dong m va keo tw gdm cde giai doan sau: dinh lugng
v rdn tac chat vdi nude thai, tap bong va ling xudng (xem hinh 11.1)

u/—2

Nudrc | | Chit dong t

Hinh 11.1, So do ; - 3 4
hé thing xir Iy nuic 1 / : l F F
thdi bdng ding tu Nudc thai — / || / /—-5
1- binh chda d€ chudn bi N
dung dich; 2- mdy dinh M HOG Sac
hrong:  3- may  wdn;
4- budng tao bbng;
5- (hiét bi ling ciin.
-— = Cin
Tron chit dong tu vdi nude ¢6 thé
bing mdy twdn thuy luc vd ¢o khi
Trong mdy rdn thuy lue, qud tinh dién /)
ra do su thay déi hudng chuyén dong va o
vin toc d’{mg nude {xem hinh 11.2). _i' / A Nurde thal va
Trong thiét bi c¢d khi, phai chi y trdn 7~ - i\"‘ chat dong ty
déu va chim d¢ cdc hat gin tao bong  Chétdong tu 4,
- . n —T - )
khdng bi phd v3 bdi cinh Khudly quay., )
Sau khi trdn vidi tde chit, nude thai ,| .
Nude thai

duce dua vio budng tao bong. Su o
bong din ra ¢chim sau 10-30 phit. Sg Hinh 11.2. Mdy tréin thiiy e
d6 budng tao bodng ¢ vich ngin duge

trinh bay trén hinh 11.3.

3!-\_ 1 2, Chét dong tu
b y 9
. ‘*[U-- ] \"\\ Nudc thm
[ | \
4 ¢ _g____ 1 Nusc sach
gg?éng ] A
M | )
L
l
Nurdc thai va chét dong ty
3) b)

Hinh 1.3, S0di tuo bng oo vdch nedn
a}l. hinh lang; 2. Vich ngin; 3, clta 56
b) 1. thin 2. rinh; 3. 15 tich nude trong; 4. BO tach khi; 5. Gng trung tim; 6. Sng phiin phot
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Nue thii wdn vai chit dong t thep Sng di vio ngin tdch khong khi. Sau d6, nude di
theo Ong trung tAm dén cdc dng phin phdi quay nude trong ving vanh ngin. Cdce hat 1
limg cing vdi bong dong tu s& k&t hdp trong viing vanh khin. Céc hat 14 ldng k&t dinh
trén bong, ldng xudng ddy va duge 1dy ra khéi thiét bi. Nude sach chdy qua cde 16 vao
mang thu nudc.

i1.2. TUYEN NOI

Tuyén ndi dude dng dung d¢ loai ra khdi nude cdc tap chat phin tdn khong tan va
kho idng, ¢6 khoi hegng riéng nhd hon nude. Trong nhidu truding hop, tuyén ndi con dudc
sit dung dé€ tich chit tan nhu chit hoat ddng bé mit, Tuyén ndi tng dung dé x ly nudc
thdi ctia nhi€u nganh sdn xudt nhu: ché bign diu mé, 10 s¢i nhan tao, gidy xenluld, da,
hdu ¢hil, thue phim, ch€ tao mdy. N6 con dudge ditng d& tdch ban hoat tinh sau khi x7 Iy
hoa sinh.

Uu diém ctia phuong phip tuy@n ndi 13 hoat dong lién tue, pham vi @ng dung rong
rdi, chi phi dau w va van hanh khong 1dn, thi€t bi don gidn, van e ndi 160 han vin 185¢
ldng, ¢ the thu ciin vdi dd dm nhd (90 - 95%) vdi hidu qui cao {95 - 98%>), va thu hoi ap
chil. Tuyén ndi keém theo sy théi khi, 1am gidm ndng do ¢hdt hoat dong bé mit va cic
chit d& bi oxi hoa,

Co s clia qud trinh twyén ndi 13 sy 101 cudn cdce hat g King 1én bé mat cdc hot khi
phiin tdn nhd, tao thanh 13p bot ¢6 ndng do tap chit cao hon trong nude ban diu.

Hi¢u qud phin riéng bing wyén ndi phy thude kich thude va s& luong bot khi. Kich
thude 161 vu cta bot khi 1 15 - 30pm. BE ¢6 kich thude bot Sn dinh, wong qud trinh tuyén
001 ngudsi ta dung thém cde chat tao bot. Chit tao bot ¢6 thé 1a diu thong, phenol, ankyl,
sunphat natri, cresol CHLCH,OH.

Trong lugng ctia hat khong duge I6n han lue k€t dinh vdi bot khi va luc ning cla bot
khi. Kich thude hat dé tuyén ndi hiéu qui phu thude vio trong ludng riéng coa hat va
khodng 0,2-1,5 mm. '

Co nhieu phuong phap tuy€n ndi dé xd Iy nude thai: tuyén ndi vai sy tach khong khi
tr dung dich; tuyén ndi véi vige thdi khi qua ldp vt lidu x0p, tuyén nédi hda hoe, tyén
noi dién, tuyén ndi véi su phin tich khong khi bang cd khi.

11.2.1. Tuy€n ndi véi sy tich khéng khi ti dung dich

Tuyén ndi duge dp dung d& 1am sach nude thai chia cdc hat 6 nhiém rdt min. Bin
chit clta phuong phip niy 13 1o dung dich qua bao hoda khong khi. Khi gidm dp sudl, cic
bot khi s& tdch ra khoi dung dich va Eam ndi chilt bin.

Ty thudc vao bién phdp tao dung dich qud bio hoa, ngudi ta chia ra tuyén ndi chan
khong, dp suit vl bam ding.

i. Trong tuyén ndi chdn khong, nude thii duge bio hda khong khi & dp sudt khi
quyén trong budng thong khi, sau do cho viio budng tuyén ndi, véi ap suit giit ¢ khodng
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225-300mmHg biing bom chan khong. Trong budng tuyén ndi, cdc bong bong khi rit nho
thodt ra s& 1am ndi mdt phin chat ban. Qud trinh tuyén ndi kéo dai 20 phiit.

Uu diém cla phuong phdp nay la: su tao bot khi va sy két dinh vdi cdc hat bin dién
ra trong moi truding yén tinh (x4c suit phd v3 (6 hap bot - hat ban 13 16i thi€u); tiéu hao
ning lugng 1a 131 thiéu. Khuyét diém 13 dd bio hda cda nude bdi khong khi khdng 1dn, vi
vily phuong phéip niy khong thé dp dung khi ndng do hat 1d liing cao (khdng 16n hon 250-
300mg/l); cin phai ché tao thi€t bi tuyén ndi kin va ¢é b tri cao cd khi bén trong.

2. Tuyén ndi dp suit phd bi€n hdn tuyén ndi chin khéng. Phuong phdp nay cho phép
lam sach nude vai ndng dd chat 16 idng 4-5g/1.

Thi¢t bi tuyén ndi dp sudt so vdi thi€t bi tich dau bdo ddm ndng dd tap chit con lai
trong nude nhd hon 5-10 1an va kich thude nhé hon 5-10 1an. Qué trinh duge tién hanh
trong 2 giai doan:

i) Biio hoa nude bing khong khi dutdi 4p sudt cao.

i) Tach khi hoa tan dudi 4p suat khi quyén.

S¢ db muyén ndi ¢dt 4p dudce trinh bay trén hinh 11.4.

Nude thai duge dua vao

bing binh ti€p nhin va bam vao ]Eﬂj_
binh ¢ao dp. Khong khi dude hiit '

dong thari vao Ong hit cla bom. oo ] ‘ Nt
Trong bdn cao dp (¢ dp suat . A Nudc sach
0,15-0.4MPa), khdng khi s& hoa l

tan vao nudc. Sau d6 trong —12 3 4
budng tuyén ndi & dp sudt khi

quyén, khong khi tich ra & dang Hinh 11.4, S0 ds hé thing tuvén ndi dp sudt

cdc bot khi va kéo theo céc hat I- bon chira; 2- bom; 3- bdn dp sudl; 4- b¢ yén ndi.

lg litng. Ldp bot cung vé hat
rin duge tich tr bé mat nudc cio cd gidi. Nude trong di ra tir ddy thi€t bi tuyén ndi. Khi
st dung chat dong tu, su tao bong dién ra trong binh cao 4p.

Trong s¢ dd hinh 1 1.4 todn bd nude thii duge bio hoa khong khi. Con mot s& phuong
phip khic duge thé hién teén hinh 11.5

Cic s dd ndy nén st dung khi i€n hiinh keo t nude thai sd bd nhiim muc dich gidm
sU phd vd cdc bong keo ty trong mdy bom.

Trong truding hop ¢, lugng nude qua thiét bi tuyén ndi gia ting. Do d6, thé tich thi¢t bi
vl chi phi nang lugng cho sy vin chuyén nude cling Idn. Tuy nhién, hiéu qud tuy&n ndi
cao hon do ¢de bong chit bin duge giit nguyén va do d6 ndi nhanh hon.

cat 7 P . - o, = o 3 .

Thi¢t bi tuyCn ndi dp Iue ¢d ndng sudt 0 5-10 dén 1.000-2.000 m™/h. Chang hoat
ddng véi cde thong s¢ k¥ thudt nhu sau: dp sudl trong binh cao dp 0,17-0,39 MPa; thii
gian hou trong binh cao dp 14 phit, trong budng tuyén ndi 10-20 phat; thé tich khong khi
chiém 1,5-5% th€ tich nude can xtt 1y.
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Hinh 11.5. Cdc so dd tuyén ndi dp luc
d- tudn hoan nude sau xit 1y bdo hda khong khi cho phin nitde sau xi 1y ;
b- béo hou mét phdn nudc thél: bio hoa khdng khi cho mét phdn nitde thai;
- bdo hoa nutde sach: duge st dung khi néng dj chdt bdn cao.
I- ngan U&p nhin; 2- ngan wycn ndi; 3- dudng hdt; 4- bom; 5- bdn cao dp.

Trutmg hop cin thiét phdi ti€n hanh

d()ﬂg Eh(ii gxuzi tr‘1£1h tumyén ntzn v OXI {10;1 lNu@c thai can
chit & nhiém nén bido hod nude bing S
khong khi gidu oxi hodc ozon, Con dé _ ] -
trdnh cdc qud trinh oxt hoa, ngudi ta thay 1J _4 g Nudcsach
khdng khi bing khi tra. / 4

Thiét bi bom dang duge sif dung dé ~ 2%™) 2
XU Iy nude thii tong cong nghiép hoa v Khéng khi

S ——

hoc. Chang ¢ k&t cdu don gidn va chi phi
ning hegng gidm tr 2-4 1an so vdi thiét bi
dp sudt. Nhuge diém cla thiét bi nay 1a
budng tuyén ndi phii duge bd ti cao. Sd
do thiét bi duoe tinh bay trén hinh 11.6.

Hinh 11.6. S0 déd h¢ thing tuvén nii bom déng
1- bdn cao vi; 2- 8ng din; 3- binh suc khi;
4 - 6ng dan; 5- bé wyén néi.

11.2.2. Tuyén néi vdi sy phan tan khéng khi biing c¢ khi

Trong thi€l b} uyén ndi, su phin tin khi diuge thue hién nhd bom tuabin ki€u cinh
quat, thye chal 1a dia ¢ cdnh quay hudng 1én trén. Thiét bi kiéu ndy dude (ng dung dé
X 1y nude ¢6 nong do cde hat 10 Wng cao (> 2000 g/1). Khi quay cdnh quat trong chit
[5ng. wong thigt bi xudt hién mot s lwong ding k& cic dong x0dy nhé v duge phin tdn
thanh bot khi ¢6 kich thude xdc dinh. Mie dd phan tdn cing cao, bot khi ¢ang nho, qud
(rinh ¢ang hiéu qua Tuy nhién, vin téc quay qua ca0 $€ lam tang 4ot ngdt dong chdy rdi

vil ¢6 thé phd vy 16 hop hat - khi, do d6 [am gidm hiéu qui x ly.

Sy A6 miy tuyén ndi ¢é cinh quat dude trinh bay trén hinh 11.7.

B¢ dat higu qua lU)cn ndi, 4o bio hoa khdng khi ¢lia nude cao (10+50% (hé tich).
Thong thudng mdy tuyén néi gdm mot s budng mic ndi tiép. Budng kinh ¢dnh quat
6(0)-700mm.
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Thiét bi khi dong duge st Khdng khi
dung d¢ x& 1y nudc thdi chita
nhiéu tap chdt hoa tan, ¢6 tinh in 1
mon. Sy phin tan bot khi dat
dugc nhd voi phun dic biét gin
wén ong phan phdi khi. Thudng
voi phun ¢6 duwong kinh 16 1-
1.2mm, 4p sudt lam viée 0,3-
0.5MPa. Van toc tia khi & diu ra
cua voi phun 100-200m/s. Thai
g'{an tuyén ndi duge xdc dinh Hinh 11.7. Thiét bj tuyén ndi o6 cdnh quat
bing thuc nghiém, thudng trong
khodng 15-20 phat.

_t :1 N_ugc sach

Nugc thdi — [

11.2.3. Tuy€n ndi nh&f phan tan khi qua cac tim xép

Khi cho khong khi qua cidc tim st x0p, ta s& thu duge bot khi, ¢6 bdn kinh duge xdc

dinh bing cdng thie sau:
R =6Vr’c (11.2)

(G day R, r- bdn kinh bong bong khi va 15, m
o - sife cing bé mat cla nudc,

Phudng phdp ndy ¢4 cde vu di€m nhu k&t cdu don gidn, chi phi niing lugng thip. Tuy
nhién. khuy¢t diém cta phudng phap ndy 12 cdc 10 x0p mau bin, d¢ bi bit kin, khd chon
vat lidu ¢ 16 giong nhau d€ tao bot khi nhuyén va kich thude bing nhau.

Hiéu qui tuyén ndi phu thude 16 xOp, dp sudt khong khi, luu lugng khoog khi, thdi
gian wyén ndi, myc nude trong thi€t bi {uyén néi. Theo si liéu thue nghiém, cdc thdng s8
hi¢u gud 31 vu cho gud trinh tuyén ndi ;:om kich thude 16 4- 20p111, ip sult khong khi
0,1-0,2MPu, luu 1Lr<m;: kh(mgj khi 40-70m’/m”h. Thdji gian tuyén ndi 20-30 phot, muc
nucic rong budng tuyén ndi 1,5-2,0m.

11.2.4. Cdc phuong phap tuyén néi khac

Ngodi ra, nguisi ta con thite hién mot s8 phuoing phip tuyén ndi khdc 12 tuycn ndi hoa
hoc, sinh hoe va ion.

Tuyén ndi héa hoc: rong qué tinh xt Iy nude, ¢6 thé dién ra cde qud trinh hod hoc vai
su phat sinh cdc khi khic nhu O-, CO; Cla... Bot cia cde khi nay ¢6 thé k&t dinh vdi cic
chat 16 1y khong tan va ndi 1én. Tuy nhién, phudng phdp niy ti¢u hao rit nhiéu tic chat.

Tuy&n ndi sinh hoc: phuong phip nay duge tng dung dé nén bun tir bé ling dut [ khi
XU Iy nude thii sinh hoat. Trong phudng phdp nay, bin duge dun nong bing hui nude d€n
35-55"C vi nhiét do nay dudce gitf trong mot ngly. Do hoat dong cia cic vi sinh vig, cic
bot khi sinh ra va 161 cudn cdc hat ¢iin [én b& miit bot Khi, ndi [en uén. O do, chung dudce
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nén vi khir nude. Bing cdch ndy wong vong 5-6 ngdy dém, do Am cta cin ¢é thé gidm
dén 80% va don gidn hda qud trinh xi7 1y tiép theo.

Tuyén néi ion: qud trinh nay dudc ti€n hanh nhv sau: ngudi ta cho khong khi va chat
hoat dong bé mat vao nude thdi. Chit hoat ddng b8 mit rong nudc tao thinh cdc ion ¢o
dién tich trdi ddu véi dién tich cda ion cin loai bd. Khong khi ¢ dang bot s& dufa chdt hoat
déng bé mit cling chét bdn 1én 1dp bot.

Phucong phidp nay ¢d thé dp dung d€ tich cdc kim loai nhe Mo, W, V, Pt, Ce, Re...
Qui trinh dat hiéu qud cao khi ndng d6 ion thap 107107 molLion/l.

Trong trfing hogp cin ti€n hanh ddng thdi qud trinh tuyén ndi vi oxi hda chit 6
nhiém, ngudi ta bio hdoa nude bing khéng khi gidu oxi hodc oz6n. Con dé han ché qud
trinh oxi héa thi thay khdng khi bing khi tro.

11.2.5. X\ Iy hiing phuong phép téch phian doan bet (tdch bgt)

Phuong phdp tach phian doan bot dya trén sy hip phu chon loc mot hay vai ¢au w
chdt tan trén bé mit bot khi, ndi 1én trén xuyén qua dung dich.

Qud trinh ndy dude wng dung d€ loai chit hoat ddng b¢ mit ra khdi nutde thai, wong
ur quéa trinh hip phu trén chit rdn.

Hi¢u qud thu hdi phy thude vio nhiéu tham s8. Cing véi su gia ting ndng di chat
hoat ddng b& mat, khd ning tao bot ctia dung dich va hiu qua thu hdi ting, thii gian cin
thi¢t d& thu hdi 13i da chdt hoat dong bé mat gidm. Didu nly xiy ra do khi ndng do chil
hoat déng b&é mat ting, 40 phin tn bot ting. B3 kiém clia dung dich ting bt ddu 1 pH
= 9.5, hiéu qud thu hoi chit hoat ddng bé mit ting, khi dat gid tri khodng 12,3, hiGu qui
gidm nhe. Mot lugng phu gia chit dién li khong 16n (< 0,0005 mol/l) KCl, K480y,
K4P>07, KNO;, NaNO3, NH3NO; cing lam cho hiéu qud thu héi ting. Diéu niy duge
gidi thich 14 ¢dc ion dién i hap thu mdt phin nude nén lam gia ting ndng do hiru dung
cht hoat dong bé mat.

Nhiét dé dnh huGng d€n tinh dn dinh bot cGa chit hoat dong bé mit. Khi nhiét do
ting, tinh dn dinh bot gidm va ngwdc lai. Ngoai ra, nhi¢t d) ting lam duting kinh bot ting
va lam thay d0i dd hoa 1an cGa chat hoat ddng bé mat.

S¢ o qui trinh xt Iy nude thdi khéi chdt hoat dong bé mat bling phudng phap phin
riéng bot dudge trinh bay trén hinh 11.8.

Thiét bi phén riéng cé cdc ngdn dugce c¢dp khi. Vi chidu cao 13p nude trong cua cic
ngin la 0,5 - 0,8 m. Nude sach di vao thing chita, con bot nhd quat dua vao xiclon, & day
pha khi tich ra khéi chat 1ong. TU xiclon, hdn hgp nude va bot di vao thiét bi ling. Nudc
sau thi€t bi ling quay lai ngiin phén riéng diu tién, cdn bot vao budng ¢o dac. Qué trinh
tich bot khéng chi thu hdi duge chit hoat ddng bé mat ma ddng thdi con loai dudge cdc
hat huyén phi, nhii tirgng va mot phin chit tan.

Trong qud trinh phén riéng, bot tao thinh ¢ ndng do chat hoat dong bé mat khd cao.
Vige tich bot rit kho khin, vi vy, trong da s cdc truding hop, chit hoat dong bé mit trd
thanh chat thai.
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Hinh 11.8. Su dé xir Iy nue thdt bdng phiomg phip rich bot
1. bé chifa; 2. bom; 3. b€ trung gian; 4, luu ligng k&; 5. mdy phin riéng;
6. mdy thdi khi; 8. quat; 9. xiclon nude; 11. b€ 1dng; 11. ngan chita bot,

Nhu vdy, qud trinh x Iy nudc thdi khoi chit hoat déng bé mdt bing phuong phap
tach bot ¢6 cdc nhudge di€ém sau:

I. Tao thanh chit ngung gidu chit hoat ddng bé mit, bi phin huy chim

2. Khi ndng d chat hoat déng bé mat trong nude thdi ting, hiéu qua xit 1y gidm.

Do d6, nguti 1a dé nghi phutong phdp xit 1y chat hoat ddng bé mit k&t hgp véi phudng
phép tich bot roi phan huy bic xa dé loai trir hoan toan chét thdi dang bot. So dd nguyén
[i cia phuong phdp ndy dudge trinh bay trén hinh 11.9.

ot G

2 1—
R T
1—~ . 2. T
S e G Nugc thai o o
. . o a e T Nudc sach
Nudc thai . = ' — O—
=l - = NUffc sach T
\ T , Khi
Khi

Hinh 11.9. S dé thiét bi xit I$ nude thdi bdng phuong phdp tdch bot - bire xa
I- Thdp suc khi; 2- Thi€l bi bifc xa; 3- Tia bic xa.

Theo sd db a, nude thai chia chdt hoat déng bé mat duge cho lién tue vao thip.
Khéng khi ciing duge sai bot vao thiing nay. Bot tao thanh trong thdp duge dua qua thiét
bi bite xa, chi€u bing tia gama (y). Nhd dé chit hoat ddng bé mit bi phan huy con bot
ngung tu.

Theo so dd b, bot khong di ra khdi thap ma bi phin huy ngay trén dinh thip bing tia y.

Phuong phdp cho phép x(& Iy nude thdi vaéi ndng dd chit hoat ddong bé mit cao. Tuy
nhién, sy phin huy hoan toan chat hoat dong bé mit thanh nude vi CO, khong kinh &,
Thich hgp nhit 12 phin huy ching thanh cdc chat dé bi oxi héa sinh hoc.
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11.3. HAP PHU

Phuong phap hip phu duge tng dung rong rai d€ 1am sach triét d€ nude khoi cic chat
hitu ¢¢ hoa tan sau XU 1y hoa sinh, néu ndng do cdc chat ndy khong cao, khé phan huy
sinh hoc va dic.

Hap phu duge tng dung dé khit doe nitde thai, loai bd cde thanh phin hoa chit diét
6, phenol, thude st tring, cdc hop chit nito vong thom, chit hoat déng bé mat, thudc
nhudm... Uu diém cda phuong phdp ndy 1 hiéu qua cao, ¢6 khd nang x1¥ Iy va thu hdi cdc
chitnay.

Khi xif Iy bang phuong phap hdp phy, chit 6 nhi&m ¢6 thé duge ti sinh, phin hu, ticu
huy ciing vdi chit hip phu. Hiéu qua xir Iy clia phudng phdp nay dat khoang 30-95%, phu
thudc vao bin chit héa hoe clia chit hap phu, dién tich bé mit tiép xdc, ciu tric héa hoe
cha cdu W trong dung dich.

11.3.1. Chat hap phu

Chatl hip phu thutng dung ld than hoat tinh, cdc chit tdng hop vir chit thii ciia mot
sO nganh sdn xuit (tro, xi, mat cua...). Chat hap phy vO ¢ nhu dit sét, silicagen, kco
nhom va cde hydroxit kim loai it dude st dung vi ning ]lfO'Ilé wing tic twong doi 16n, Pho
bi€n nhat 1a than hoat tinh, tuy nhién cin luu y dén cdc yeu 18 nhur tuong tic y&u vii phin
W nude va manh véi cie chat hitu ¢, ¢6 16 x6p tho tudng d6i (8-304) dE ¢6 thé hip phu
cdce phin (W hitu ¢d Idn va phie tap, ¢6 lugng chit bi hip phu ldn trong thii gian tiép xac
ngin, tinh chon loc cao va khi ning dude phuc hdi.

Ngoal ra, vi¢c lya chon than hoat tinh ¢in phdi Ivu ¥ 13 than phdi bén nude va thim
nude nhanh. Trong qud trinh x{ Iy nude thii, ngudi a st dung than min véi kich thude hat
0.25-0.5mm va than phén tdn cao véi hat nhd hon 40mm. Than phdi ¢ hoat tinh xiic tdc
thip déi vai phan ing oxi héa v trang ngung. Piéu do 14 do qua trinh oxy hda va triing
ngung mat 6 chit & nhiém trong nudce thii ¢d thé dude ting t6¢ nhdt xie tic than, tao ra
nhua bit kin 16 x8p cta than va giy khé khian cho viée i sinh & nhiét 40 thip. Cudi cung
ching phdi ¢6 gid thanh thip, khong eidm khi ning hip phu sau khi tdi sinh v bdo dim
O chu k¥ lam viée lon.

Nguyén liéu dé san xudt than hoat tinh ¢6 thé 13 bat kv vit li¢u chia cacbon niio nhy;
than, go, polime, chat théi rin cda cong nghidp thue phim, gidy, xenluld...

Vin to¢ qui trinh hap phu phy thude ndng d6, ¢iu trae ctia chdl hoa tan, nhiét do
nude, hinh dang va tinh cht hip phy. Trong ruting hop (Bng quit, qui winh hip phu bao
gdm ba giai doan:

1. Chuy@n vit chit (it nude thii dén bé miit hat hap phu (khu€ch tin ngoat)

2. Hip phu

3. Chuyén vALchdt vio trong hat hilp phy (khuéch tdn trong)

Qud trinh hdp phu dién ra nhanh nén giai dogn xdc dinh vén 8¢ qui trfinh hip pha chi

v qud trinh khuéch tin ng_hotu va khu€ch wn trong. Trong mot & ur uong hep, ¢ hat giai
doan khuc¢ch tin cling quy&t dinh viin t6¢ hip phu.
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‘Frong ving khuéch tin ngoai, vin tc truyén khdi dudge xdc dinh chli yéu bing culing
do 107 clia dong, phu thude vao van e chat 1ong. & ving khuéch tén wong, cudng do
truyén khai phu thude hinh dang va kich thude 16 x38p, hat, kich thude phan ti chit ¢in
hip phu va hé s& truyén khéi. "

Pé tinh todn sd bd, nén chon van tdc dong chdy 1,8m/h va dudng kinh hat dy =
2,5mm. N&u o va dy, nhd hon cde gid tri vita néu thi qud trinh duge xde dinh bai khuéch
tan ngoat, néu 18n han - khuéch tin trong.

11.3.2. Hé th&ng hap phui~

Quii trinh xif Iy nude bing hdp phu tién hanh vdi sir khudy tron minh liét chat hap
phu véi nude, loc nudce qua Idp chit hip phu § trang thdi didng yén hodc gid 1dng, trong
cdc thi€t bi hoat dong lién tue hodic gidn doan.

Khi ron chit hilp phu véi nude, ngudi ta st dung than hoat tinh & dang hat O,1mm va
nhé hon. Qui trinh dude ti€n hinh'mdt hode nhiéu bic.

Hip phu mét bic dude iing dung khi chdt hiap phu rat ré hodc 12 chat thai cOa sdn
xudt. Qua trinh hidp phu nh#€u bic sé& dat hiéu qud cao hon. Khi d6, G bic mdt, ngudi ta
chi st dung lugng than cin thiét d€ gidm ndng do chit 6 nhidm tir Cy dén C,. Sau do,
than dugc tach ra biing phuong i)hfip Jing hoac loc, ¢dn nudce thii di vio bic hai d€ duge
U€Ep tue x( 1y biing than mdi.

Pat vdi qud trinh mdt bie, lugng chit hip phu can thiét phdi cho viio nude thii dé
eidm ndng d6 chit ban tr Cp dén C, dude xdc dinh 0 phuong trinh ¢dn biing vt chat:

1n=9-(~§~[l—:c—“1,kg (11.3)
a
G diy Cy.Ce- ndng dd chit 6 nhidm ban diu va cudi, kg/m’
a - h¢ 50 hip phu, g/g chat hap phu
Q - luyng nudc thai, m’

Néu ndng do cudl bing ndng 46 ean biing, C. = Cy, vi dp dung biéu thifc quan hé

gitta a v Cup

a =kCqp (11.4)
vai k fa hé s& phiin phdi chdt ban giita chat hip phy va dung dich:
C,-C.
k=—%—=%0,7+0.8 (11.5)
CO _Cch
thi ta ¢6 thé xde dinh duse ndng do cin bing:
C, = QC (11.6)
Q+km

Nhu viy doi véi qud trinh nhiéu bie, ndng d6 chit ban & bic thic n duge xdc dinh
bing cOng thite sau:
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Q Y
C = C 11.7
n [Q+km] 0 ( :

Lugng than cho mdi bac hip phu:

ng{?/gul) (11.8)
k{VC,

S3 bic hip phu cdn thigt:

ln[%]

CL'

In((_?’f_k_“}]
Q

Trong sd do ngudve chiéu, chdt hap phu dude cho mét ldn vao bdc cudi cling va né
chuyén dong ngude chidu nude thai. Theo sd d3 nay, qui trinh x{ ly tié€n hanh lién e
vai lugng chat hdp phu it hon rdt nhi€u so véi sg dd hap phu lién ti€p. Tuy nhién, thi€t b
logi nay dit hon va vin hanh phuc tap hon.

n=

(11.9)

Nong do con lai trong nude thai sau bac hdp phu thd n duge tinh theo eong thic:

kr_r_l__l

ne- Q (11.10)

5

Lugng chat hip phu cho vio bic cudi cling ¢6 thé tinh theo phuung trinh:

am”“-Bm—y =0 (11.11)
ni i
Vi u:[-]iJ (11.12)
Q
B kC, (11.13)
QC,
Cy
¥=—-1 (11.14)
¢

SG bac hidp phy duge tinh theo cOng thite:

1{9][5-’?‘-1}1}
.l Q
(km]
In| 2
Q

XU ly trong dieu kién dong duge ti€n hanh khi loc nude thai qua 16p ¢hit hip phu.
- - - - 2
Van e loc phu thude ndng 46 chit tan dao dong tir 2-4 d&n 5-6m>fm’h. Nude trong thip

n= —1 (11.15)
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chuyén dong ti dui 1én trén. Chit hip phu duge sit dung & dang hat ¢6 kich thudc trong
khodng 1,5-Smm. Hat nhé hon sé lam ting trd lyc loc. Than duge x&p trén 1dp sdi, con
sOi duge b8 uf trén ludi d8. PE trdnh sy bit kin, chit hip phu nudce thii khong duge chida
tap chat 1g g,

Do d6, dé thic dily qud trinh hdp phu, ta ¢é thé cho gud trinh tién hanh véi ché do
chiy suo cho giai doan khuéch tdn trong quyét dinh vén (8¢ ¢la qud trinh, ma trd luc giai
doan nay ¢6 the gidm bling cdch thay ddi cdu trdc va kich thirde hat.

S¢ dd he thdng hap phu duge trinh bay trén hinh 11.10.

N thai | | I Chat hdp phy |
GL =

L

Mudc sach

—

Chat hap phu da hap

a) 3
l{:na’z hap phy lcna’t hap phy
Nudc thai 1| |

;L Nugc sach
v

2

Chat ndp phu 44 hap [ Chat hip phu da hdp]| Chat hip phu di hip
b)

Hinh 11.10. Su db h¢ thing hdp phu
a- nap chdt hip phu ngwoe dong:
I- binh khudy (rdn; 2- binh ling: 3- binh nhdn ¢hdl hip phu: 4- bom,
b- nup chdt hdp phu tudn te: 1- binh khudly 1én; 2- binh ling.

11.3.3. Tdi sinh chat hap phy

Tii sinh than hoat tinh ¢§ thé duge tién hanh bing hdi nude bio hoa, hdl qué nhiét
hodc khf trd ndng véi cde nhiét d6 sau: hoi gud nhiét 200-300°C, khi tro 120-140°C.

D¢ tii sinh than hoat tinh, ngudi ta ¢6 thé ting dung phuong phdp chiét bing cic dung
mdi hitu cd ¢6 nhiét do bay hdi gin vdi hdi nude. Cac dung mdi hitu ¢ duge sit dung 1a
mctanol, benzen, toluen, dicloetan... Sau xi¥ 1y, phan dung mdi con lai trong than duge
loai ra biing hoi nutde hodce khi tro,

Trong truding hdp chit thdi khéng ding gid, ngudi ta ti€n hanh phuc hdi phin huy
biing tdc ¢hit hoa hoc (oxi héa biing clo, 0z06n hodc bing nhiét...). Téi sinh bing nhiét
dude tién hanh trong 10 & nhigt do 700-800°C va khdng ¢4 oxi.
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Ngudi ta con nghién citu phuong phép tdi sinh than bing vi sinh, trong do chat thai
ducic oxi hda bdi vi sinh. Phitong phép nay cho phép ting thdi gian st dung than.

11.4, TRAO POI ION

Phuang phdp trao doi ion dudc tng dung d€ loai ra khdi nude cic kim loai (Zn, Cu,
Cr, Ni, Pb, Hg, Cd, V, Mn...), ¢c4c hop chit cta As, P, CN” va cic chit phong xa. Phuong
phdp nay cho phép thu hdi cic chilt ¢6 gla tri vdi d hiéu qud cao. Trao déi ion dude tng
dung rdng rdi dé khit mudi trong nude cép.

Bdn chdt cia wao ddi ion 1a qud trinh tuong tde pha rdn vai dung dich ma lron‘g> do,
chit rin ¢6 thé trao ddi cdc ion cta nd biang cdc ion khdc ¢6 trong dung dich. Cdc ciu ut
c¢tia pha rdn nay dudc goi 1a jonit khdng tan trong nude. Céce ionit ¢6 khé ning hap thu cdc
ion duong duge goi la cationit va cdc ionit ¢6 kha nang hdp thu cdc ion duong dudge goi la
anjonit. Néu ionit vira trao ddi cation va anion ngud: ta goi chung 14 ionit ludng tinh.
Cationit ¢6 tinh axit, con anionit ¢6 tinh kiém,

Khi niing hap phu cda ionit duge dic trung béi dung hugng trao déi, xdc dinh bing s&
dudng lugng ion duge hip thu bdi mot don vi khisi lugng hay thé tich ionit. Dung lugng
trao doi dude chia 1am dung lugng toan phin, tinh, ddng. Dung tugng toan phin 13 lugng
¢hdt duge hap phu khi bdo hoa hoan toin mdt don vi khai lugng hay thé tich ionit. Dung
lugng tinh [ dung lugng trao ddi cda ionit khi can bing trong diéu kién lam viéc cho
tride. Dung hutgng finh thudng nhd hon dung lugng toan phin. Dung lugng dong la dung
lugng rao doi clia jonit dén glai doan tnfgt qua cla cdc ion trong nude loc. Dung lugnyg
dong thuting nho hon dung lugng tinh,

[1.4.1, Tonit ty nhién va téng hep
Cic jonit €6 the 13 v6 ¢ va hitu co, ¢6 thé 1a cht tr nhién hay nhin tao.

Cac 1onit ty nhién vo cd 12 zeolit, dit sét, d4 bd tit (fenspat)... Cic ¢chit niy ¢6 tinh
trao ddi cation 13 do chimg chita cde nhém silicat dang Nu»0.AlO4.0nSi0~mH-0. Cic
hdp chilt [lo apatit [Cas(POg3|F va hydroxit apatit [Cas(PO4)3]OH cling ¢o tinh chit wrao
doi ion.

Cdc chit vO ¢o 10ng hop 1A silicagen, pecmutit (chdt 1am mém nude), cic oxit va
hydroxit kho tan cta mét vai kim loai (nhdm, crom, k&ém..). Tinh trao d&i cation cta
silicagen 1a do sy trao ddi ion hydro clia nhém hydroxit vdi ion kim loai ¢d trong mdi
truding ki€ém. Pecmutit duge diéu ché biing cdch lam néng chdy cic hgp chat chira nhém
silic, ¢ khd ning trao d6i cation.

Cide 1onit hitu ¢d wr nhién 13 cdc chdt man cia dat va than. Chung ¢6 tinh axit y&u,
khong bén hoéa hoc, cd hoc, dung lugng trao ddi nhod (dic bict trong moi rudng trung
tinh). Cdc 1onit hitu ¢o nhin tao 1a c¢dc nhya trao déi jon vai dién tich bé mit 13n. Cac
nhuta 16ng hop 1h hop chilt cao phin tit, cdc goe hydrocacbon ctia chang tao thinh mang
lusi khong gian vdi cde nhdm trao ddi ion dinh vi trén d6 (vi du nhu RSO3H, ROH). R-
na (rdn (mang 1ediy; H-ion ddi khdng; SO; - ion mae.
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11.4.2. Cd s6 ctia qua trinh trao déi ion

Phan ng trao ddi ion dién ra nhu sau:

Khi tiép xiic vdi cationit:

RSO3H + NaCl = RS0Os;Na + HCi

Khi 1iép xiic vai anionit:

ROH + NaCl = RCl+ NaGOH

O dang t0ng quat cdc phin ¢ng nay ¢6 thé trinh bay nhu sau:

mA +RmB = mRA+B

Phén tng xdy ra cho dén khi dat trang thai ¢An biing ion. Van t8c xdc #p can bing
phy thudc cdc y&u 1 bén ngoai va bén trong: ch€ do thuy dong cta chat 16ng, nong do
céc ion trao ddi, cau tric hat ionit, khd ning thim ddi véi ion.

Qua trinh trao ddi ion ¢6 thé 1i€n hanh qua mdt s& giai doan:

!,

Van chuyén cdc ion A tf trong dong chat 10ng dén mat ngoai mang bién bao quanh

hat ionit.

2.
. Vin chuyén ion qua bé mit phan chia pha vio hat nhira.

Noli oI B R v A

Khuéch tin cdc ion qua 1dp bién.

. Khuéch tdn ion A vio trong hat dén cic nhom trao doi jon.

. Phén dng trao d&i ion A va B.

. Khu&ch tan ion B bén trong hat d€n bé mit phin chia pha.

. Chuyén ion B qua bé mit phan chia pha dén mit trong mang bién.
. Khuéch tin ion B qua mang.

. Khuéch tdn ion B vio trong 1ong dong 16ng.

Vin tac trao di ion dude xdc dinh bdi giai doan chidm nhat:

- Khuéch tin trong mang léng hodc khuéch tdn trong hat ionit. Phdn dng héa hoc trao
331 1on dién ra nhanh va khong xdc dinh vin t8c chung cta qué trinh.

Khi nong do chdt bin trong nude thai nhd hon 0,003mol/l, hodc chinh xdc hon chudn
s6 Bio rit nhd so véi 1 (Bic<]), vin tde duge xdc dinh bdi su khu€ch tdn qua mang 16ng.
Vi ndong dd 1dn han 0,1moVl (hodc Bi>>1), vin t8¢ qud trinh duge xde dinh bdi su
khu&ch tdn ion trong hat. Nong d6 trong khodng 0,003-0,1mol/, giai doan xdc dinh la ca
hai qud trinh khuéch tdin.

O day, chudn s8 Bio dudc tinh biing cong thifc:

Bi:% (11.15)

[3 - h& s& truyCén khoi,
1y - bdn kinh hat,

K - hiing s6 Henri

D- hé 50 khu&ch tan,
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JHE 0 khuéch tdn cla u,a(_ um khd(. nhau trong hat nhya vio khodng 10 dén 107
cm ;’s con trong nude 14 107 107 ems, Heé s0 khuéch tdn gidm khi kich thudc ion tang.

- B3i vii ving khudch tan ngoai khi chudn s& Re tir 2 + 30, d¢ tnh hé 8 tr uyén khdi
¢o thé su’ dung ¢Ong thire sau;

0474 143

Nu=0,725Re™" 'Pr (11.16)
Vdi  Nu= Pdy chuin s& Nusselt
wd, 2
Re = —= - chuiin s§ Reynoldl
v

Pr=— - chuin s§ Prandil
D

dy- duting kinh hat nhua, m

® - vin 1oc nude thii, mfs

v - dd nhdt vin doéng cla nude thii, ms
B - h¢ 88 truyén khoi, /s

11.4.3. Tai sinh ionit

Ngutsi ta phuc hoi cationit bing dung dich axit 2-8%. Khi do, ching chuyén sang
dung H'. Sau khi xdi tm va rra, cde cationit duge tich dién biing edch cho dung dich mudi

di qua chiing, nhém H' duoe thay bing nhém Na', con dung dich mudi duge axit héa
thanh HCI.

Cdc anionit duge phue hdi bing dung dich kiém 2-6%, chuyén sang dang OH'.

I'.5. THAM THAU NGUOC VA SIEU LOC

Tham thiu ngude va siéu loc 1a qui trinh loc dung dich qua mang bin thim thiu dud
dp sudit cao hon dp suft loc. Thim thau ngude cho cdc phan tu dun;: moi di qua v gill lai
¢ic¢ hat (phin nt, ion hydrat héa) ¢6 kich thude nhé hon hodc gin biing kich thude phan wr
dung mdi Con siéu loc loai cide hat ¢6 kich thude 18n hon 10 14n. Gidgi han tng dung ctia
cde qud trinh loc nhu sau;

Quei rinh Thim loc ngudc Sicu loc Loc thong thuing w
: d, pum I 0,0001-0,001 0,001-0,02 0.02-10 ‘

Nhu vdy qud trinh thim thiu nguge khic véi loe thong thuding ¢ duding kinh hat. Ap
sudt ¢in thiét d€ tién hanh qud trinh thim thiu nguge 1 6-10 MPa, Idn hon dp sudt clia
qud trinh siéu loc rit nhiéu (0,1-0,5MPa).

Thiim thau ngude dudc ung dung r(“)ng:, rii d€ khit mudi trong hé thong ¢ap nude cho
nha mdy nhigt di¢n. Trong nhitng ndm gan day, qud trinh nay bit diu dudge ing dung dé
xuf Iy nude thai cho cong nghiép va do thi.
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Uu diém cda phuong phap thaim thiu ngudge 12:

I. Khong ¢6 sut chuyén pha khi loai tap chdt nén tiéu hao ning lugng it.

J

. C6 1hé 1i€n hanh qua trinh & nhiét 4o thudng, khong diing hodc bd sung tdc chat rdt it.

3. K&t ciu don gidn.

Khuy&t diém clia phuong phap nay la:

[. Ning suat, hiéu qud 1am sach va thdi gian lam viée cda mang loc gidm khi nong
d6 ¢hit tan trén bé mit mang loc ting.

2. Qui trinh hoat dong dudi dp suit cao, do d6 ¢in ¢d vt lidu diic bidt lam kin thiét b,

Hiéu qué qud trinh thim thdu ngude phu thude vao tinh chit mang loc, Mang loc ¢dn
¢ cdce uu di€m sau: ¢6 khd niing phan riéng 18n, khd ning xuyén thdu 16n (ndng sudt
cav), bén moi trudng, khong thay ddi tinh chat trong khi van hanh, bén cd hoc va ré. Ap
suiit thim loc clia mdt s& mudi ¢ nong d6 1.000mg/l nhu sau:

Mudi NaCl | NaaSO, | MgSO, § CaCOjz ; (NHy)CO3 MeCl,
Apsudtthim loc, kPa ¢ 79 42 25 58 89 67

Ap sudt ctia qua trinh thim tha'a nguge 16n hon dp sudt thim loc rat nhiéu.

C ch& cda qud trinh thim thiu nguge ¢é thé duge hi€u nhu sau: mang loc thu gom
nuGe te do (khéng tham gla vaoe qud trinh hoa tan) trén bé mit ciia minh. Chiéu day cGa
IGp phan tif nude bi hdp phu biing hodce 19n hon phin nita dudng kinh 16 x8p clia mang loc
dudi. dudi tée dung chia dp sudt, chi ¢6 nude sach di gua 16 x3p. Mac dau cic ion khdc
kich thude nhd hon kich thude phin tir nude nharng ching khong di qua 16 x0p 1a do xung
guanh ching ¢6 dim miy hydrat bao boc. Kich thude cia ddm midy hydrat rit khdc nhau.
NEu chidu day 13p phin 1 nude nhd hon 1/2 dudng kinh 10 x8p thi ciing vdi nude, cic
chit tan s€ di qua mang.

Cd ch& coa siéu loc hoan toan khdc. Chat tan bi gitr rén ming loe vi kich thuse phin
(it cGa chang I16n han duting kinh 13 x3p hode do ma sdt phin wr véi thanh 16 x0p clia
ming. Qui rfinh niy phie tap hon nhiéu.

Dé 1ién hanh qud tinh, ngudi ta st dung cic mang khong 16 xGp. mang dong va
mang khudch tin (mang nhia gid déng thé) v mang xOp, méng ché tao tir vil licu
polime. Phd bién nhat la mang polime bing axctat xenluld. Ngodi ra, ¢on ¢6 cic mang
polietylen, dong polime etylen-propylen duge flo hoa, polytetrafloctylen, thuy tinh xOp.
axeto butyrat xenluld...

Mang loc axetat xenluld ¢6 ciu trie khong ding huéng. Ldp hoat tinh phia wén <6
chiéu day dén 0,25um i Idp khong phin riéng, con § dudi 13 15p hat thd (100-200um)
ddm bdo dd bén co cha mang loc. Mang loc axetat xenluld lam viéc On dinh trong
khodng dp suit 1-8MPa, nhiét do 0-30°C va pH = 3-8. D& lam mang si¢u loc, ngudi ta su
dung nitrat xenluld, ¢6 ¢u trde tuong o mang loc axetat xenluld.

Qud trinh phin riéng bing mang phu thude dp sufll, di¢u kién thuy dong, cdu tric
i€l bi. ban ¢hdl va ndng do nude thii, ndng do tap chit vi nhiét dd. Nong do dung dich
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tang lam cho dp sudt thim loc ting cang lam gidm khi ning thim thau cling nhu tinh
chon loc.

Thdm thau ngudc duge sit dung cho ndng do chat dién phin nhu sau:

- P61 v6i mudi héa tri 1 - khong 16n hon 5-10%

- P31 v6i mudi héa tri 2 - khdng 16n hon 10-15%

- D61 v6i mudi da héa tri - khong 16n hon 15-20%

Dai véi cdc chat hitu ¢d, cdc gidi han nfing dd s& cao hon. D€ gidm dnh hudng clia su
phin cyc do nong do, ngudi ta ti€n hanh tudn hoan dung dich va tao ch&€ do xody rdi  16p
chdt 16ng sdt mang biing cdnh khuay, rung, tang toc.

Bin chit chat tan 4nh hudng dén tinh chon loc cia mang. Khi c6 cung khdi lugng
phan t, chat hitu ¢d dude chin bsi mang t6t hon chat vo co. Khi ting 4p suit, nidng suit
thi€t bi ting theo bdi vi dong lyc quad trinh ting. Tuy nhién, dp suat ting 1am mang bi ép
chat va do d6 gidm tinh xuyén tham. Chinh vi vay, déi véi mdi loai mang, ta phai xdc
dinh dp suit lam viéc tdi da.

Khi nhi€¢t d6 gidm, do nhdt va khoi lugng riéng dung dich gidm nén kha nang xuyén
tham ting. Tuy nhién, lic nay, dp sudt thdm loc ting va mang bi chdy lam cho kha nang
xuyén tham gidm. Ngoai ra, van toc thuy phin ciing ting nén thdi gian lam viéc cla
mang giam.

Nhiét do lam viéc cia mang axetat xenluld 1a 20-30°C vi n6 bi phé huy ¢ 50°C.

Cau tric cta thiét bi loc ngugc va siéu loc phdi dim bdo bé mit mang trong 1 don vi
thé tich 16n, thdo 14p don gidn, bén cd hoc va kin.

Mot s& thi€t bi loc ngudc dugc trinh bay trén hinh 11.11.

Nudc thai Dung dich

Dung dich dam dic pam dic

| | Ngﬁc sach Nudc sach
a) ' b)

Dung dich
bam dac

b2 |

_ N
Nudc sagh/4 —— Ny _Nudc thai

Hinh 11.11. Thiét b loc nguoc
a) dang loc ép; b) 6ng loc: 1. 8ng; 2. 18p 16t; 3. mang loc;
¢) mang bdn thdm dang cudn: 1.18p thodt nudc; 2. mang loc; 3. dng din nudc sach;
d) mang dang s¢i: 1.16p 16t 2. 16p sdi; 3. than; 4. cdc sdi trin
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Ap dung thim thdu ngude va siéu loc ¢é thé tach cdc chit hitu ¢o va vo cd véi ndng
dd dam dic ra khoi nude. Theo so db ndy, trong qud trinh siéu loc, ta thu duge dung dich
dam dac chat hitu ¢d, con trong qua trinh thim thiu nguge, thu duge dung dich dim dac
chat hitu cd va nudc sach.

| Nudc thai 1
¥ Dung dich d&m dac chdt hiju co

wl Dung dich chira chét v co I

Tham thau ngLIQCl_—>

Dung dich dam dic chit vd co

Y
1 Nudc sach

Hinh 11.12. Ser @5 sit dung thdm thdu nguoc v sidu loc

S¢ dd hé thong siéu loc dé tich nhii twang diu - nude thdi véi ndng do diu nhd hon
10% dudc trinh bay trén hinh 11.13.

Nudc thai -2 | /—5
—
- Déu 4 / Nutc
/ sach
1S Nude
} 7 “'ia H,50,
Cidn 3
S
o L]
Diu T 7

Hinh 11.13. Sudi hé thing sidu loc tdch nhil tong ddu - nudc théi
1- b chita; 2- [3p diu khéng hoa tan; 3- bom; 4- he chia;
5- mdy siéu loc; 6- binh chia nudc ho sung; 7- binh chira diu.

Midy si¢u loc lam viée dudi dp sudt tr 0,14 + 0,42 MPa G nhiét do 32-38"C (khong
qudi 50°°Cy, van We dong 5,5m/s.

Trong hé (6), nude dude dun noéng va bd sung HaSOy dé tich diu. Sau doé nudc quay
vong vao bé chita, ¢con diu duge dung lam nhién lidu.

I1.6. NHA HAP THU, TAY UL VA KHU KHI BOC
11.6.1. Nhd hap thy cic tap chat bay hoi

Nhiéu nude thii bi & nhiém bdi cde tap chat vo ¢d vi hitu ¢d, HzS, SO-, CSs,, NH3, COs...
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Khi cho khong khi hoge khi trd it tan (nhw Ny, CO», khéi 10...) vio nude thii, cdce ciu
ti € bay hdi s& khuéch tdn vao pha khi, do dp suit rleng, phdn clia né trén bé mit dung
dich idn hon trong khong khi, Ap suit riéng phin cia cfu tf cdn tich dudge xde dinh theo
dinh ludt Henrt. Lugng chat (M) chuyén tir pha long sang pha khi la:

M=K.F. AC, (11.17)
O diy K- h sd truyén khoi, K = By
F - b& mit ti€p xdc pha, m’
ACy - dGng luc trung binh cda qud tinh nhé hap, kg/m’

Qui trinh nhd hdp thu bing khi trg ¢6 thé dude ti€n hanh trong thdp mam, thip dém
va thip phun. Hi¢u qud nhat 1a thdp mim vdi ché do sii bot hodc thap dém vdi ché do
nhid twong hoa.

Higu qud x& ly chdt bay hoi ting theo nhiét dd hdn hop long khi, hé sd truyén khéi
v dién tich bé mit ti€p xic pha. Cidc chil duge loai ra khoi nude duge dua di hip thu
hodc dot xtc tic.

Khi lugng tap chdt nhé, khong ¢o gid tri hoac kha thu hdi tir pha khi, ngusi tx cho oxi
héa xiie tdc. Trong trudng hgp ndy, khong khi ciing vai hdi tap chit & nhiét d6 280-350°C
duge cho qua 13p xidc tde nhu piroluzit, oxit crom... Khi do, cdc chit hitu cd b1 oxi héa
thanh CO- v H>0.

S¢ dd nhi hap clobenzen tir mtde thii biing nito dugc trinh bay trén hinh 11.14.

Nude thai ngodi clobenzen ¢on
chifa metanol, ¢6 amin vong thom,
tormaldehyt va clorua natri. Thip
¢om 4 doan, trong mdi doan ¢6 3
mam sui bot. Nito cho vio didy mdi 5
doan ¢ua Ong phin phdi khi. N&u \
ndng do ban diu cla clobenzen trong Nito
nudc |d 1,8-2.0mg/l, luu luong 1a uge thal e
0,050 Yhova nitg 44m’/h thi ndng do | \
clobenzen con lai trong nude nhd hon \ —"‘f_:,\ = L N
hode bing Géu chuidn  (0,02mg/). [ "o \_3 i sﬁ%
Thai gian Juu cla chal 10ng rén cde
mim 1i 8 phit. Nong do con lai cia Hinh 11.14. S0 d nhd hap
clobenzen trong nude sau xir ly phu benzen tit nudc thi
thudc lldl‘g dd ban diu. Cic tap chat 1- b& chifa nude thii; 2- bam nude; 3- thip mim
khic khong dnh hudng dén hiéu qui ahg hip; 4- v0i phun; 5- h¢ thdng phin phdi khi nitd.
XU ly.

¢ Knididgt

Fiie )
l

11.6.2. Khit mui nude thai

Nude thil ¢d chita mercaptan, amin, amoniac, sunfua hydro, hydrocachon... $& ¢6 mui
hoi. DE xit Ii nude thii nay, ngudi ta ¢4 thé dp dung cdc phitng phdp khdc nhau nhu: suc
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khi, clo héa, chung cat, xit Iy bang khoi 10, oxi héa bing oxi dudi dp SUAt cao, ozOn hod,
trich li, hap phu vi phin hiy sinh hoc,

Phuong phip hi¢u qua nhit 12 suc khi (thdi khéng khi qua nude thai). Sau do, khong
khi cuing v6i tap chdt duge cho vao thip dém dé rita bing dung dich kiém.

P& dat hidu qua x¥ 1y 85-90% can ¢é luu lugng khdng khi 1a 12-15m/1m” nudc thai,
s& mam > 10, mat do wdi 20-80m’/m’h, ndng do kiém > 40g/l. Nhuge diém cd bin clia
phudng phap nay 12 mdt s6 chit khong duoc bi khit v vin & lai trong nude thai.

Trong ¢dng nghiép sdn xudl gidy xenluld, nude bi 6 nhiém bdi cdc hop chdt chiva lwu
huynh, metanol va diu thong. Thoi bing hdi nudc cho phép loai cic chdt ndy ra khoi
nude thdi. Cdc thi€t bi cd bdn duge dung dé thuc hién phuong phip nay 14 thip mim
xuyén 18 hoac thdp dia chép. Hidu qui xa 1y HaS vi metyl mercaptan gan 100%, cdn céc
chi't khdce 90%. Tiéu hao hoi nude cho 1m” nude thai 1a 60kp. DE giam tidu hazo nudc,
ngudi ta dun néng nudc thai.

Clo héa nutde thdt ¢d muai hdi:

Bin chét cta qua trinh 13 oxi hda hop chdt chita luu huynh bang clo. Trudng hop
thiéu clo & hinh thinh dimetyl disunfua ¢6 mui kho ngtri.

H-S + Cl. — 2HCl + S
2CH4SH + Cl; — 2HCI + (NH3)25,
Du clo (> 600g;f’1'n3) s€ hinh thanh dioxit v huynh va metansunfoniclorua.
H-S + 3Cl; + 2H,0 —»80; + 6HCI
2CH;3SH + Cl; —» CH3S0-Cl + 5HCI

Su oxi héa sunfua hydro bing oxi cla khong khi, ¢ dp sudt thuding, ¢6 xiic tic (nhu
phoi sdt, vit liéu graphic...) dude thue hién trong bé hdi khi. Phin 1dn HaS bi oxi héa
thanh lwvu huynh, ¢cdn phin khdc bay theo khdng khi. Nudc dugce ti€p tuc loai luu huynh,
¢on khong khi chita H.S duge dua dén thdp hdp thu bing than hoat tinh. Than biio hoa
duie phL_lL‘ql‘ltR)i bi&lﬂg%(NH_i)’__!SO_-t. Néu thdi gian oxi hda 60-70 phat vi lugng nude s dung
(3 10-12m™ cho | m” nude thai thi hi¢u qua xit 1§ dat 95-97%.

Hidu qui xi ly ¢6 thé ting khi 4p dung oxi hoa pha 16ng cdc chdt chifa hu huynh
bing oxi khong khi dudi dp sufit cao. Trong moi (rudng kiém, HaS bi oxi héa thanh
thiosunphat vii sunphat natri; ¢on mercaptan va dimetyl disunfua chuyén hod thinh
metasunlo axit.

S¢ dd hé théng oxi héa hop chit chita Ivu huynh bing oxi trong khong khi dudi dp
sudt duge trinh bay trén hinh 11,135,

Nude thii chita luu huynh duge gia nhiét dén 200°C, diin vao thi€t bi phin @ng dang
Ong (4), Khong khi dudi dp sudt 1,5 MPa dugce cho vao thi€t bi phdn itng d& oxi hda hgp
chit chia leu huynh, Hon hgp nude va khong khi duge tach ra trong thiét bi phiin riéng
(5). Nude tich ra tir diy dude quay trd lai bé chita. Lugng khong khi stt dung, tinh theo
oxi, khodng hai lan COD cua nuGe thai. Higu qud xid Ly, theo hdp chdt chita hiw huynh,
dén 0%, vi COD gidm 60-75%.
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Khéng khi

- 0 Lo
Nuge thai |
Hinh 11.15. S dd hé théng oxy
hod hop chat cinta lww huynh 4
hang oxy khéne khi co ap
1- t\'!l'.. chita: 2- I l:i’l. 3- thiét h] ||I Nudc sach Kh@ng khi
truyén nhi¢t: -4 ¢ &t i phin dng 4
'L‘ Q_ - k_,- 11{)1 i p . L_I lll_2 l_3 5ﬁ
dang Oong, 3 <hid . bi phiin ri¢éng. : -~

Sunfua hydro ¢3 1 & oy ra khdi nude biing hydroxit st
- Trong mai i b7
2Fe(OH)s + 3H1S = FesSy + 6H,0
- Trong mdi triimg truneg hinfi:
Fe(OH)s + 3118 = FeS + 2H,0
Sau khi lang va tich ra khdi nude, cic sunfua sit dudgc tii sinh:
2Fe1S3 + 6Hy0 + 30,= 4Fe(OH)s + 6S
4FcS + 6H-0 + 30-= 4Fe(OH)y + 45
B¢ xit Iy mdi ca nude thii, ta ¢ thé dp dung cde qud trinh 0z0n héa va hip phu.
Hi€u qud zhdt 1a thue hién ddng thdi qua trinh oxi héa bing os6n hodc dioxit clo va loc
qua 13p than hoat tinh, K& qud 16t nhat véi cic t 16 sau:

o . 0 -
- POI1 vdi sunfua hydro: L5
- 0,
- Boi v metylmercajian: = |()
(CH_; ) 2
e _ (O :
- B61 va dimetyl sunfua: ———— =4-6
(CH3)2 S

Hi¢u qui @y ud phu thude ndng do chit thii rong nude, thay ddi trong khodng 80-
[00% . S1r dyng ClO- thay cho 0200 biio ddm hiéu qui tdy u& 90-100%.

11.6.3. Khii khi doe trong nugc thai

Sueé mit clha cde khi tan rong nude [am cdn 18 viée x¢ 1y va sit dung nude thdi, dn
mon duting dng va thigt bi, nude ¢d mii khd chiu. Cac khi tan dudge loai ra khoi nude thii
biang cdc phuong phdp hda hoe, nhiét vi vt ly.

D& loai COy ra KESQ nude, ngudi ta dp dung phudng phdp thdi khi, duge 1uén hanh
trong thip khir khi dung chdy ming, dém, sti bot va chian khong. Trong s& cdc thict bi st
bot, thi¢t bi khit khi chin khong cho phép xi 1y hoan toan han. Hidu qud nhit 13 thiét bi
khu khi dang bot.
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Chon thiét bi kht khi phu thudc ning svat, non;D dd va ITIU’L dd xit 1y cin thiet. DE
lvai CO» vdi ndng d6 nhd hon ISUmgr’l v% ning sudt dudi 150m’ i, ngum 121 su dung thip
khir khi vdi Idp dém. Mat do wéi 40m’ Ym? h, tiéu hao khdng khi li 20 nv’ *m” nude thai.

Phuong phip kha khi bing nhiét duge thye hién bing cdch cho hdi nude qua nude
thdi va dun néng né dén nhigt do s6i. Khi do dd hoa tan khi trong nude va 4p sudt riéng
phiin cta khi trén mit nude gidm dén khong, do do khi s& thodt ra khoi nude.

Amoniac ciing dude loai bing cach théi khong khi hodc hoi nude. D& thyc hién
phuong phdp nay, phdi ning pH cla nudc 1én dén 10,8-11,5 va 1ao bé mat Uép xvc 16n
gitta khong khi hodce hoi nude vai nudce thai.

Khu kh{ bing phutdng phdp héa hoe duge dp dung khi ndng do khi trong nudc thap va
khong thu hdi chit thai, Phuong phdp dua trén phdn ng gitia tdc chdt vdi khi hoa tan
trong nudc thil.

Bé tich oxi ra khéi nude ¢6 thé loc nude qua phdi thép d& oxi hoa (ndng dd mangan
khdng vudt qua 0,3%). Phan dng oxi hda nhu sau:

dFe + 30, = 21:'(;‘203
Thai gian 1iép xde phy thude nhiét dd. 3 20-80°C, thasi pian 1iép xuc bing 25-30 phuit.
X Iy nude bing suntit natri $é tao thiinh sunphat natri:
2Nilj$03 +0On = 21\'113804
Vi phin tng wén e 1g O, ¢in phdi tiéu hao 7.88g Na»SO;.
X1t ly bing SO~ v3i xic tdc 1a mudi dong (Img Cu:+flit) hodc Coban (lmg Co™ /i),
SO- + 1.0 = HaS0,
2H3303 + Oj = 2“3SO4
D& loai lg O- cin 4g SO-.
Chat khit oxi 10t nhdt 12 hydrazin.
0>+ N-H; — N, + 2H-0O

Phin (g xdy ra nhanh vdi xiice tac 13 dong kim logi, thuy tinh, than hoat tinh, Khat 1y
(O~ ciin 1 ¢ NaHy. Tuy nhién N>Hy ¢4 gid thanh cao.

11.7. CAC PHUOGNG PHAP DIEN HOA

D¢ NIy cde tap chit tan va phin tdn trong nude thdi ¢o thé dp dung cde qui trinh oxi
hou dudng cure, khit am cue, dong tu dién, két i dién, dién thim tich. Tat ¢d cde qud trinh
niy didn ra wén dién cue khi cho dong dién mot ¢hidu qua nude thdi. Cde phudng phip
dién hoa cho phép thu hdi cde sdn phim gid tri 0 nude thdi véi cong nghiép tudng doi
dom gidin, W dong hoa va khong st dung tac chit héa hoc.

Bidm y€u cia phudng phdp nity 13 tiéu hao nhiéu ning lugng.
[1.7.1. Oxi hda duong cue va kha dm cyc

Trong thiing dién phin, wén dién cue duong dién ra qud tinh oxi héa dién hou (cic
ion ¢cho andt dién 1), con trén dién cye am dién ra sy k& hyp cde dién ti (phin tng khih).
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Cdce qud trinh nay duge nghién citu d€ loai cdc tap chit tan nhu xianua, suntfoxianua,
amin, ¢dn, andehyt, hop chit nitg, thude nhudm, azo, suntua, mercaptan... Trong qud trinh
oxi hoa dién hoa, cic chdt trong nude thdi phin rd hoan toan thianh CQO4, NH; va H,O
hodce cdc chit don gidn va khong djc. Cic chit ndy c6 thé tach bing nhlcu phudng phdp
khdc nhau.

Anot ¢o thé Ia cdc vat lidu khong hod tan bdi qud trinh dién phan nhu graphic,
manhetit (Fe30y), cdc dioxit chi, mangan va ruteni duge pha 1én titan.

Catot dudc ché tao tiy molipden, hgp kim vonfarm véi st hoac niken, tir graphic, thép
khong gi va cdc kim loai khdc duge phd molipden, vonfarm hoic hop kim cia chiing,
Ngoai cde qud trinh chinh, oxi héa dién hda va kh, ddng thai trong dung dich con xdy ra
cide qud trinh tuyén ndi dién, ddng tu dién, dién li.

Nude thdi mdt 6 nganh cong nghi€p ¢ chita cde hgp chit xianua nhu ¢hé tao may,
dung cu do dac, luyén kim mau, luyén kim den vi cong nghiép héa hoc. Trong thanh
phin, ngoai cdc xianua don ;Dmn (KCN, NaCN) con ¢6 cdce phic xianua kém, ddng sit va
cdc hop kim loai khdce, vdi ndng dod dao dong trong khodng 10-600 mg/l. Thong thuding
pH cia nude thdi ndy khodng 8-12.

Su oxi hda anot ¢ice xianua dién ra theo phin ing:
CN +20H -2¢ — CNO + H.O
CNO™ +2H,0 — NH," + CO4™
Qud trinh oxi hoa ¢6 (hé 1€ tuc véi sut tao thanh nity:
2CNO +40H -6¢ — 2C0- + N» + 2H,0
B¢ ting do din dién cla nude thdi va gidm chi phi ning lugng, ngudi ta cho thém
NaCl vao nude. Néu ndng d6 CN™ 12 g/l thi cho thém 20-30g/1 NaCl. Trong qud trinh
nay, anot lamﬂbanb graphic, con catot bing thép. Piéu kién oxi héa t6i v mat dd dong
di¢n 3-4A/dm”, khodng cdch gitta cdc didn cue [3 3em, viin 10¢ nude 30dm” /h, pH = §-9,
Hi¢u qua xu Iy khodng 100%.
Su phd v& cde jon xianua dién ra do oxi hda dién héa trén anot va dugc oxi hoda bdi
¢lo, sinh ra trén anod do phin rd NaCl. Qu4 trinh dién ra nhu sau:
2CL -2e" - Cly
2CN +Cly 4+ 20H — 2CNO’ + 2CI" + Ho
2CNO +3Cl + 40H — 2C0O; + Ny + 6CI" + H,0
Cdc sunfoxianua phan huy theo phéan wng sau:
CNS + 10 OH - ¢ —> CNO™ + SO4~ + SH-0
Cice ion sunfua bi oxy hod thanh sunphat & pH = 7. Khi pH thdp, phin tng ¢on ¢é thé
tao thanh nguyén 3 S.

Sy oxi hda cde phenol khi ¢6 cde clorua dién ra theo phin ing sau (qua trinh thuin
Idi khi ndng dd phenol trong nude nhé):
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40H +4e —> 2H,0+ 0,
2H' +2¢ > H;
2C1 -2 > Cl,
Cl> + H,0 — HCIO + HCl
HCIO + OH — H,0+ CIO
2C10" + 40H - 6" — HCIO; + HC1 + O, + H0
CgHsOH + 70, — 6CO, + 3H,0
Khit catot dugc ing dung dé loai cdc ion kim loai nhu Pb2+, Sn2+, Hg2+, Cu2+, A33+, o™,

I+ - 0
Me  +ne — Me

Kim loai s& dugc ldng va thu hdi trén catot. Vi dy, khi khit cac hdp chit clia Crom da
dat hiéu qud cao, ndng 46 gidm tir 1000 dén 1mg/l, chi phi dién ning 0, 12kWh/m’. Dlen
phin nudc thai chia H,CrO, & diéu kién t&i vu pH = 2, mit d6 dong dién 0,2- 2Afdm
phéan ng khi¥ dién ra nhu sau:

Crr07 + 14H" + 12¢” — 2Cr + TH,0

Catot ding dé x{ 1y cdc ion Hg™", Pb™, ca®, cu®" duge didu ché (i hdn hgp than va
firu huynh bot vdi ti 1€ C:S tr 80:20 + 20:80, cac th(mg 6 khdc clia qud trinh xtt ly cdc ion
trén 12 pH < 7 vA mit dd dong dién 2, SA/dm°. Cdc ion nay dugc ling dudi dang céc
sunfua hodc bisuntua khong tan.

Qud trinh kh{ nitrat amoni trén dién cyc graphic tao ra nitrit amoni, bi phian huy
thanh phin tf nits khi dun ndng:
NH4NO; + 2H' + 2" — NHyNO; + Hy0
NH4N02 - N>+ ZHZO
Cic chit hitu ¢d ¢6 dde tinh cao 12 do trong phin t cda né ¢ cdc nguyén 0¥ halogen,
nhém andehyt, amin, nitg hodc nhém nitd. Phan wng khif cho phép loai ¢dc nguyén t
nay, vi du:
RCl+2¢ +H' > R-H+CV

Qua trinh oxi héa anot cdn dude dp dung dé€ khi¥ cdc thudc nhudm khic nhau, xif ly
nude thii cita cdc nha may gidy, xenluld, ché bién ddu md, héa dau.

11.7.2. Pong tu biing dién

Khi nudc thai di qua khong gian gitta cdc dién cuc s& xdy ra hién tugng di€n phan
nude, phin cuc cac hat, hién twong dién di, cde qué trinh oxi héa kht, su tudng tdc giita
cdc san phdm dién phan vdi nhau.

Khi ding dién cuc khong tan, sy két tu c6 th€ x4y ra do hi¢n tugng dién di va sy
phéng dién cda cde hat tich dién trén cdc dién cyc, hinh thanh cdc chat nhu: clo, oxi... lam

phi huy mudi trén bé mit hat. Qud trinh ndy ¢6 thé &ng dung dé 1am sach nudc ¢o ndng
dd cdc hat keo khong 16n va chil 6 nhiém khong bén.
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D€ xr Iy nudc thii cOng nghi¢p chita chit 6 nhi€m bén, ngudsi ta ti€n hanh dién phin
vdi ¢de anot tan bing thép hoic nhom. Du6i tic dung cia dong dién, trong dung dich
dién ra sy hoa tan kim loai. Do dd, trong nudc ¢6 cdce cation sdt hodc nhom, két hap véi
cdce nhom hydroxit tao thanh hydroxit kim loai & dang tia.

C6 thé 1ay qud trinh hoda tan anot bing sit lam vi du.
Trong méi trudng kiém, phin ing dién ra theo 2 giai doan.
Giai dogn 1 Hip phu -OH tén bé mat dién cuc (sdt), hoat hod, mat di | dién tit tao
thanh sdt héa tri 1,
Fe - ¢ + OH — Fe(OH)y,

Giai doan 2: .

+0H -¢ . + p .
= HFeO, + H" - tao thanh sdt héa tr1 2
Fe(OH ), OH

— . e
+OH - 2¢ Fe \ + H' - tao thanh sdt hoa tri 3

Trong méi trudng axit;
Fe + OH - ¢ — Fe(OH)p, + OH™- 2¢” — Fe(OH),;, + Fe — Fe(FeOH)y,,
Fe(FeOH)y, + OH - 2¢” — Fe(OH)yy, + Fe(OH)*
Fe(OH)" + H" 5 Fe™ + H,0
Céc y€u (6 dnh hudng ¢€n qud trinh két tha bing dién 1a: vit lidu lam dién cuc,
khodng cich gitta ching, van td¢ chuyén ddng cda nude thai gidia hai dién cuc, nhiét 46
va thinh phin nude, hiéu the va mat do dong dién.

Khi nong dd cde hat 16 litng ting trén 100mg/l, hi€u qud dong tu gidm. Khi khodng
cach gilra cdc dién cye gidm thi chi phi ning lugng cho qua trinh hda tan dién cye gidm.
Tiéu hao dién ning theo 1i thuyét d€ hoa tan lg sdt 1a 2,9Wh va 12Wh/ lg nhém. Qua
rinh dong tu dién nén thuc hién | trong mdi rudng trung hoa hode kiém y&u vdéi mat do
dong dién khong Ién hon 10A/m” , khodng cdch giita cde dién cue khong 16n hon 10mm,
va vin toc chuyén dong khdng nhd han 0,5 my/s.

Uu diém cda phuong phip nay 13: thiet bi gon vi dé didu khién, khong ¢in tic chat
phin ttng, it nhay vdi cdc thay ddi cda didu kién tién hinh (nhiét d3, pH). Nhuge diém la
tiéu hao nhiéu kim loai va nan;, lugng. Phuong phdp nay duge Gng dung trong cdng
nghiép thue phim, hoa chat, gidly, xenluld. Né ¢dn ¢6 thé dp dung d¢ x{ Iy nhii twdng cla
sdn phim dau md, ddu md. Hiéu qua x{ 1§ nhu sau: doi vdi dau 54-68%, md 92-99% va
ticu hao dién ning 13 0,2-3 OWh/m’,

11.7.3. Tuyén ndi biing dién

Trong qud trinh nay, viée xt 1y cde hat 16 Itng dién ra nhd cdc bot khi hinh thiinh khi
dién phin nude. Trén anot xuat hién cdc bot khi oxi va rén catot - cic bot khi hydro, Cic
bot khi nay 1am ndi cdc hat g limng,
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Vai trd quan trong trong phuong phdp nay 1a cdc bot khi hinh tharh trén di€n cuc
catot. Kich thude cdc bot khi hydro, nhd nhét so vdi cdc phuong phdp tuyén ndi khac, thay
ddi trong khodng 20-100pm. D& thu duge bot khi ¢6 kich thude mong mudn can phii chon
diing vit liéu, dudng kinh day catot ¢ling nhu mat dd dong dién. Gia tri t61 ru clia mat do
dong dién la 2(]('}—26(]A,fm2, nong do khi gan 0,1%.

11.7.4. Phudng phéip dién tham tich

Qud trinh nay dya trén sy phin ri€éng cdc

chit phin cuc dudi tic dung cua sdc dién } Oz K
d6ng. Phuong phdp nay dudge dng dung rdng l ___ ]
rii ¢é 1am ngot mrdc.
Qud trinh duge tién hanh wrong binh dién +_‘|] l]'_*'
tham tich chia Jam 3 ngin bdi cdc ming (xem .@_,..,
— s
hinh 11.16) @

Dung dich cho vao ngdn gilra, ¢on cic
ngin bén cho nude sach vao. Cic anion nhd
dong di¢n chuyén vao ving anot. Trén anot,
oxi sinh ra, dong thai tao thanh axit. Trong lic

do, cic cation duge chuyén vao ving catot. _|_
Trén catot, hydro sinh ra va tao thanh ki¢m. @

Hinh I1.16

02 t Hg

Nhit d6, ndng dd mudi trong ngin gilta gidm +—]

dan dén gin 0. GH__“_ _
-lF‘ @

Do khu€ch tdn, cdc ion HT va OH xdm i /
nhip vao ngdn gita, tao thanh nude. Qua trinh HS0. ) Nas0,/ a0
nay can trd sy dich chuyén cde ion mudi vé Hinh I1.17
cac dién cuc.

Khi st dung cic mang trao ddi ion, hidw qud xit 1§ ting va chi phi di¢n nang gidm.
Mang trao doi ion chi cho ion ¢6 dién tich cing dau v&i ion chuyén déng xuyén qua.

Binh dién thdm tich ¢6 2 mang: mdt mang trao doi anion cho cdc anion vao ving
anot, mdt mang trao doi cation chi cho cation vao viing catot.

PéE khit mudi, ngudi ta sif dung cdc mang ddng thé va di thé. Mang dong thé ché o
chi tir mot loai nhua va ¢6 d6 bén ¢d hoe nhd. Ming di thé 1a bot ionit trdn véi chat ket
dinh - cao su, polieste, metylmercaptan... Hén hgp ndy duge can thanh cdc tdm. Cic
mang ndy phdi cé dién trd nho. Khodng cdch gitta cde mang dnh hudng manh ién hiéu
qud lam vige clia thiing dién tham tich. Thong thudng, khodng cdch nay la 1-2mm. pé
tranh sy nhiém ban mang, nude thdi phdi dude 1am sach cde hat I ling va keo trude kh
cho vao binh dién thim tich.

Tiéu hao dién nang cho x{ 1y nude chita 250mg/l tap chdt dén ndng dd mudi con lai
Smg/l I3 7kWh/m®. Nhuge diém cda phudng phap nay 1a mudi ¢6 thé ling lai wén mang
lam gidm hi¢u qua xi 1y.
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11.8. TRICH LI

Trich Ii pha long duge tng dung d€ 1am sach nudc thii chia phenol, diu, axit hitu cd,
ion kim loai... V& phuong dién kinh t€, phuong phip ndy dudc dng dung khi ndng d6 chat
thdi ldn hon 3-4g/1 vi khi d6, gid tri ch4t thu hdi mdi dd ba ddp chi phi cho qua trinh trich 1.

Lam sach nude thdi biang phuong phdp trich li bao gdm 3 giai doan:

- Giai doan thit nhit: xdo trén manh nude thdi véi chit tich li (dung moi hitu ca).
Trong diéu kién (i€p xdc gitfa cdc chit 1dng, trong dung dich hinh thanh hai pha 16ng. MGt
pha la chat trich véi chit duge trich, con pha kia [a nudc thai véi chit can trich,

- Giai dogn thit hai: phan riéng hai pha 16ng néi tén.
- Gial doan thif ba: tai sinh chit trich.

Pé gidm n()ng dd tap chat tan thap hon gi6i han cho phép, ta cin phai chon ding chit
trich va vin t6c nap né vao nude thii.

Chat trich li phii thda man cdc yéu ciu sau:;

1. Hoa tan chat can trich nhiéu hon nudce: khi nang hoa tan cang cao, chi phi x¥ 1y
cang thap.

2. C6 tinh chon loc cao: chat can trich hda tan cang it cdu ti thi higu qua trich cang cao.

3. Tan rt it hodc khong tan trong nude thai, khong hinh thanh nhi twang bén.

4. C6 1y trong ri1 Idn hodce rit nhé d€ tich nhanh va hoan toan ra khoi nudc,

5. C6 hé s6 khuéch tén [dn,

6. Phuc hdi don gidn va it tn kém.

7. C6 nhiét dd sdi cach biét véi nhiét dd s6i cla chat cdn trich 1i, ¢6 nhiét héa hoi vi
nhiét dung riéng nho.

8. Khong tuong tdc vdi cdce chit ¢in trich.

9. Khdng doc, khong nguy hiém, chdy nd, khdng dn mon thiét bi va gid ré.

Chalt trich i phii dude phin bo déu trong thé tich nyde thii. Van ¢ nhép chit trich

vio nude phii tdi thiéu, thudng né dude xdc dinh biing thuc nghidin.

Tmng; trung hgp nude thdi chita nhiéu tap chat, chit doc hai nhat phdi dudc trich
trude, roi sau do trich cdc cfu i khac. Poi véi timg cau t ricng biét, ¢ thé sir dung chat
trich khdc nhau. Cing ¢6 thé ti&n hanh trich nhidu tap chit cing mdt lde, nhung khi do
kho chon chit trich va khé téi sinh n6.

Trong qua trinh trich cin phai thu hdi ¢hdt rich vi muc dich kinh t&. T4 sinh chal
trich ¢6 the duge thue hién bing cdc biéc phép sau: dp dung qud trinh trich thit cip vdi
dung mdi khdc, bay hdi, chung, wong tdc héa hoic ldng.

Bdi vi khong <6 chit 16ng ndo hoin toAn khéng tan trong nuGc nén trong qud trinh
trich ly, mOt phin dung méi tan trong nude thai va [Am 6 nhidm nude do do cin phdi loai

nd. Cdc phuong phidp phé bién dudge dp dung cho viée loai dung m&i 14 hap thu va bay
hdi bing hdi nude hodce khi néng.
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Cﬁu’dng 12
XU LY NUGC THAI BANG PHUONG PHAP HOA HOC

Phuung phip héa hoe cling 12 mdt trong nhitng phuang phdp lam sach nude thii bing
viée thue hién cdc phin ing rung hda, oxi hda va khit cdc chit ¢6 mat wrong chat thii
vifgt tiéu chudn cho phép. Tat ¢ cic phuong phip ndy déu lién guan dén viéc tiéu hao
tdc ¢chit, vi vy chi phi ldn. Ngudi ta dng dung cdc phuong phidp nay d€ loai cdc chat hoa
tan va trong hé thong cip nude khép kin.

[2.1. TRUNG HOA

Nude thai chda cde axit hoic ki€ém vo cd trde khi thdi vio hé thoéng nude hode tdi st
dung trong cdc qud tinh cong nghé cin duge trung hda. Nude duge coi la trung tinh khi
cO pH=6.,5-8.5.

Qud trinh trung hoa ¢6 thé dude t€n hanh biing nhiéu bién phip khic nhau nhu: hod
wdn nude thdi mang tinh axit va kiém véi nhau; thém tic chat; Joc nude axit qua vit ligu
trune hoa; hap thu cdc khi axit bing nude ki€ém hodc hdp thu amoniac biing nudc axit.
Vice Itta chon phudng phip trung hoa phu thude viio thé tich va ndng dd nude théi.

12.1.1. Trung hoa biing cich hoa trén

Phuang phip nay duge ting dung néu trong mdt nha mdy hode ¢dc nhd mdy lin ¢dn
¢O nude thai axit va kiém khdng bi 6 nhiém bdi cdc ciu ti khac. Ngudsi ta trOn nudc axit
va kiém vao binh ¢6 cinh khudiy hodc khong ¢6 canh khuly (khudy won bing khong khi).

12.1.2. Trung hoa bing céch cho thém tdc chat

Pé¢ trung hod nude mang tinh axit, w ¢6 thé dung: NaOH, KOH, Nu-CO;, NH,;OH,
CuCOs, MeCOs, dolomit (CaCO3, MgCOs), xi miang. Tuy nhicn téc chit ré nhat la sia
voi vdi ndng d0 Ca(OH): 5 - 10%. PO khi d€ trung hoa, ngudsi ta s dyng cdc chat thii
khic nhau. Vi du, ngudi  ding xi cia sin xuit hgp kim st - crom, luyén thép va luyén
gang d€ trung hoa nutde chita axit sunfuaric.

Tidc chdt duge chon phu thude vio thanh phin va ndng do nude thdi. C6 ba dang
nude thii chifa axit

| Nudc chita cie axit yéu: axit cacbonic (H2CO»), axit axetic (CH3;COOH).

2. Nude cha axit manh: axit clohydric (HCI), axit nitrit (HNO3). B¢ trung hoa ching
¢ thé ding bit k¥ tic chit ndo néu wén. Mudi cla cdc axit nay dé tan trong nudc;

3. Nude chida axit sunfuaric (H-SOy), axit sunlurd (H-SO3). Mudi canxi cta cde axil
nay khe tan trong nude va tao ¢an.

Khi trung hoa nude thidi chda axit sunfuaric bing stfa voi s€ hinh thanh thach cao
(CaSO,.2H-0) & dang cin ling. Céc cin ndy s& ling trén thinh dng dan va lam ¢
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nghén ching. Do d6, ¢in phdi rira chdng biing nude sach hodc cho thém vao nude thii
cde chat lam mém nuéce, vi du hexan photphat. Ting van 8¢ chuyén dong cla nude cling
lam gidm sy tram tich cta thach cao.

B¢ trung hoa nude thii ¢ tinh kiém nguth ta s dung cdc axit hodc khi axit.
12.1.3. Trung hoa bing loc nudc axit qua vat liéu trung hoa

Trong truding hgp nay dé trung hda nude axit, ngudi ta cho loe nude qua 16p magezit
(MgCOs3), dolomit (CaCO5. MgCO»), CaCQs, chat thdi rdn (xi, tro). Ngudi ta si dung
thict by loc ditng ¢6 13p hat CaCO; hode dolomit kich thude 30 - 80 mm, véi chiéu cao ldp
loc 0,85 - 1,2 m, vin thc khoné dudce 16n hon 5 m/s va thdi gian ti€p xiic khdng nhé hon
10 phuit. Viin tde trong thiét bi nim ngang 1a 1 - 3 mys.

12.1.4. Trung hoa biing khi axit

B¢ trung hoa mrde thai ¢6 tinh kiém, thdi glan gan diy ngutsi ta bit ddu st dung khi
thdi chita CO», SO», NO,, N20;... Viéc itng dung phudng phip nay cho phép virta trung
hoa nude thii vira 1am sach khi khdi cdc chat doc hai.

Ung dyng khi CO, ¢6 nhidu wu diédm so véi sit dung SO» hoidc HCI nhu:

I. Gidm gid thanh qud trinh trung hoa.

2. BO hoa tan CO» kém nén gidm duge nguy hiém cla su oxi hda qud do.

3. Hinh thanh cacbonat dute ing dung nhiéu hon so véi cée sunphat va clorua.
4. Tac dung dn mon v doc hai cla ion CO;,E' it han ¢de ion SOE' va CI.

12.2. OXI HOA KHU
B¢ lam sych nude, ngudi ta st dung cde chit oxi hoa sau: Cly khi va léng, ClOs,
Ca(OCl)z, Ca(ClO3); va NaClOs, KMnQ,, KoCrQy, Ha04, Oy, O3, piroluzit MnO-,

Trong qua trinh oxi hoa, cdc chdt & nhiém dde hai chifa trong nude thii sé chuyén
thiinh ¢hit it ddc han va dudge loai ra khdi nude.

Phucng phip nay y&u cdu chi phf hod chat ldn, vi vy, né chi dugc *ng dung khi chit
& nhiém khong thé loai dudge bling céc phudng phdp khic. Vi du, x¢ 1y cde xianua, cic
hgp chdlt tan cda asen..

Chiit ¢6 tinh oxi hoa manh nhit 12 flo, nhung do ¢é tinh dn mdn manh nén né khodng
duge tng dung trong thuc t&.

Bing 12.1. Thé oxy hod clia mot s& chit oxy hod

Chat oxy hoa Thé oxy héa (V)
Fluorine (F) 30
Goc hydroxylwr do (OHU) 2.8
Ozone (O3) 2.1
Hydrogen peroxide (H202) [,8
Kalipermanganat (KMnQy) 1,7
Clorine dioxide (Cl02) 1,5
. Cloring (Clo) 1,4
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Bing 12.2. Nang luc oxy hod nrang d6i cba céc chit oxy hod ( so véi Cla)

__ Chil oxy hoa Niing luc oxy hda tuong déi
F 2,23
Goe hydroxyl ( OH) 2.06
Nguyén 1 oxy (jO)) [,78
Peroxide hydro (H20-) 1,31
Goe perhydroxyl (*OOH) 1,25
Permanganate (MnQy ) (.24
Hypobromous axit (HBrO) 117
Clorine dioxide (Cl-0») 1,15
I Ax1t hypoclorous (HCIO) 110
Clorine {Cly) 1,00
| Bromine {Brz) {1.80
| lodine (I5) 0,54

12.2.1. Oxi héa bing clo
Clo va cic ¢hit chifa clo hoat tinh 13 chdt oxi héa phd bién nhil. Ching dude (ng
dung d€ 1am sach nudc khoi HaS, cdc hgp chit metyl, luu huynh, phenol, xianua...
Cho Clo viio nude & hinh thanh axit hypoclorit vii ciohydric, Khi pH =4, Cl, gan nhu
bi thuy phan hoan toan.
Cl> + -0 = HOCl + HCl
Sau doé dién ra su phiin li hypoclorit.
HOCI = H' +0CI
Tdng (Cly + HOCI + OCI) duge goi 12 ¢lo ¢ hoat tinh ti do.
~Qua rinh xit Iy cde xianua duge ti¢€n hanh trong mdi trudng ki€m (pH = 9). Xianua ¢6
thé dudge oxi hoa thanh nitd va dioxit cacbon.
CN +20H +Cls » CNO +2CI + H;O
2CNQ +40H + 3Cl, — 2C0O; + 6C1 + N> + 2H,0

Cdc ngudn clo hoat tinh ¢6 thé 12 clorat canxi, hypoclorit, cdc clorat, dioxit clo. Ching
dude hinh thanh theo cdc phdn ¢ng sau:

Ca(OH)» + Cl», = CaOCl» + H20
2NaOH + Cl; = NaClO + NaCl + H.O

25-300C

2Ca(OH), + 2Cls = Ca(ClO), + CaCly + 2H-0

Chat oxi héa manh 12 clorat natri (NaClO»), bi phan huy sinh ra ClO». Dioxit clo la
khi dGc ¢6 mii gt hon clo.

2NaClO, + Cly —> 2CIO; + 2NaCl
SNaClO, + 4HCl —> SNaCl + 4C105 + 2H;0
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Quad trinh oxi hda xianua thanh xianat bdi clo hoat tinh nhu sau:
CN +OCl - CNO + I
Xianat dé bi thuy phin thanh cacbonat
CNO™ + 2H>0 — CO3~ + NH.*
Vin 10¢ thuy phan phu thude pH cda moi ruding, V3 pH = 5.3, wrong 1 ngay dém
80% xianat bj thuy phan. N&u du clorat, xianat & ti€p tuc bi oxi héa,
2CNO’ + 30CI + H-0 — 2CO, + N2+ 20H +3CI

Trong phin dng, pH dude git & khodng 8-11. Kiém tra syt oxi héa hoan toan duta trén

nong do cio hoat tinh con du, nghia 13 ham lugng clo hoat tinh du phdi khong thip hon 5-
10mg/l.

Clorat canxi thuong phim chita dudi 33% clo hoat tinh, con hipoclorua canxi chira
dén 60%.

12.2.2. Oxi héa biing H,0,

H20- fa chat 16ng khong miu, dude dng dung d€ oxi hda cic nitrit, andehyt phenol,
Xianua, chdt thai chita hou huynh, thudc nhudm hoat hoa... H20, ddc, ndng do gidi han
cho phép trong nude 1a 0, 1mg/l.

Trong mdi wruding axit va kiém, H20» bi phan huy.

2H" + H>05 + 2¢ — 2HA0
20H + Hy05 + 2¢ — 2H,0 + 207

Trong mdi trLrUn;F axit, H-0> chuyén mudi sit IT thanh mudi sit I, HNQO; thanh
HNOs, 7 thanh SO47". CN™ bj 0xi héa thanh CNO trong moi trudng kiém (pH = 9-12).

Trong dung dich lodng, qua trinh oxi héa chit hitu ¢d dlen ra chiim, V] va) ngmﬂ 1
phm dung xde tic 1a cde ion kim loai ¢6 héa tri thay doi (Fe Cu'+ Mn™" Co , Cr 1+,

Ag™hy ad ting e do phdn ng. Qud trinh oxi héa bing H-O» véi mudi sit dién ra rit
nhanh khi pH = 3-4,5

Trong qui trinh xUf li nude, nguti ta con st dung tinh khit cha oxi gia d& loaj clo du
trong mide.
H~O» + Cls — O5 + 2HC]
NaCiO + H05 » NaCl + O3 + H-0O
H~Ox du duge foai bdi MnO».
MnO- + H>05 + 2HC! - MnCl; +2H-0 + O»
Oxi hoa chit 6 nhiém bing cic axit HySOs va Ha8s0g ¢6 nhidu tién vong. Vi du
phenol bi oxi hoa bang H>50s khi pH = 10. Biing phuong phdp ndy, ta ¢6 thd gidm ndng
A phenol dén 5x10°%. Cie xianua bi phdn huy nhanh dudi tdc dung cta cdc axit nay

Khi ndng 40 xianua trong nude thii 12 0,01 - 0,05%, ngudi ta ding H»SOs, ¢On khi ndng
dd cao dung H>S50g. Didu kién t6i wu 1a pH = 9.
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H¢ chdt Fenton: gdm dung dich H,05 va xide tic sit, duge tng dung dé xit 1y cic hgp
chat hivu ¢ doc hai.

Qui trinh oxy héa biing phitn Wng Fenton dién ra & pH khodng 3-5, véi ¢6 mit xi¢ tic
2 2 2 .3 . o p e s . -
Fe™ . Mn™", Cu™, Cr'"... v H~O-. Néu pH qud cao, s& k&t tha hydroxit va nd s€ phin
huy H-Oa- thinh oxy nguyén t. Cic phan ¢ng nhu sau:
2+ 3+ -
H-O-~-+ Fe™ = F¢' +OH + OH (1)
Xdc tic Fe™" tan trong nudce, cin thiét dé tao ra gde hydroxyl ¢6 hoat tinh oxy hoa rit
manh. Fe™ khdng tao ra gde hydroxyl va it tan hon & pH 5-6. O di¢u kién pH thich hgp,
sat I ed thé dude tai sinh trd lai thanh st 1 vai sy tham gia cda H-Ox:
3 -2 *
H20:+ Fe™m — Fe™" + H + OOH (2)
Phén (g oxy héa chit hitu ¢d dién ra nhu sau:
RHX + Hy0» > H:0 + COa + H + X (3)
RHX: hop chdt hitu co
X: dai dién cho halide (chdt gom halogen va nguvén 18 hay gdc khdc)
N&u hdp chit khong co halogen thi phan dng chi tao ra H-O va COa.

Phin @ny cha gdc hydroxyl: Goe hydroxyl 13 chit oxy héa manh, chi sau Fluorine.
Phin dng hoa hoc ciia gdc hydroxyl trong nuide ¢ 4 dang:

(1) Dang cong thém: pde hydroxyl thém vio mdt hgp chit chua bio hou, aliphatic
(bé0) hay aromatic (thum) d€ tao nén mdt sdn phim c6 goc ty do:

"OH + C4Hg = (OH)CoHg
(2} Dany loai hvdro: phin dng tao ra mot gde hitu co i do va nude:
"OH + CH;OH — CH-OH + H.0
(3) Dung chuvén doi electron: tao ra nhitng ion & trang thdi héa ui cao hon (hode mit

nguyén tir, mot gde ti do néu ion mang dién tich 17 bi oxy hda):

]-l ]3

"OH + [Fe(CN) " = [Fe(¢'NY|” + O

(4) Dang tuwong tdc gifia cde goe: 2 gbc hydroxyl phdn ttng vl nhau hay | o0
hydroxyl phin dng véi mot goe khde d€ tao nén mot sdn pham bén vitng hon:

"OH + OH — H.0,

Khi ttng dung phin tng Fenton d¢ xit 1§ nude thdi, nhitng diéu kién mdi uding due
diéu chinh d€ vu ién xdy ra phin tng theo 2 cd ché dau.

Cdc véu 16 dnh hudng dén phan iing Fenton:

« Nong d6 sit: su hién dién cda sit 13 diéu kién hinh thanh gdc hydroxyl, khodng

nong do o1 uw 1a 1 Fe: 5-25 Ha0-.
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e Anh hudng cda dang sit: mudi Fe ¥ va mudi Fe’* déu duge dung lam xdc tac
nhung néu hugng hé chit Fenton thip (dudi 10-25 mp/t Ha0-), cdc nghién ctu cho thiy
Fe™ ¢4 hicu qui cao han,

« Anh hudng clia nong di Ha0-: Khi liéu lwgng H-0- bit diu ting, qué trinh khi
COD ¢6 the xdy ra chdm cho d&n khi dat mot ngudng ma wén nguding do, viée thém
H>05 s€ 1am gidm nhanh chéng ddc tinh nude thi,

« Anh hudng ciia nhiét d6: T6e do phén dng Fenton ting ciing vdi sy gia ting nhiét

N T L riAe 4A L . n e aA e ! 0
dd. nhiit I khi nhiét dd nho hon 20°C, Tuy nhi€n, khi nhiét d6 16n trén khodng 40-50°C,
hi€u sudt st dung clia H-05 gidm do sy phin iy H2O- ting (tao thanh oxy vi nudc).

« Anh hudng cua pH: pH t61 wu eda phdn tng Fenton trong khodng 3-6. Khi pH>6,

C . R N T e
hiéu sudit phin ing gidm do ¢6 sur bién ddi eta sit wr Fe™ thanh dang kco hydroxit sat
1, xde tic phin hiy H»>O» thanh oxy va nude ma khong tao nén gdc hydroxyl. Khi pH
nh6 han 3, hi¢u sudt phin ing cling gidm.

« Anh hutng cua thdi gian phan dng: D6i v6i sy oxy héa phenol don gidn (<250
mg/l), thiii gian phdn ¥ng dién hinh 13 30-60 phit. POt véi cic dong thii phdc tap hodc
dim dic hon, phin dng ¢6 thé mat vai gid.

12.2.3. Oxi héa bing oxi ctia khéng khi

Nguthi ta sit dung oxi cGa khdng khi d& oxi héa cdc hop chit sdt IT thanh st 111 véi su
tao thanh hydroxit sdt k€t tia. Phin @ng oxi hda nhu sau:

2 3 -
4Fe™" + 0>+ 2H-0 = 4Fe”* + 40H
L3
Fe'" + 3H.0 = Fe(OH)s 4 + 3H"

Qud trinh oxi hda dién ra khi suc khi vao nude thdi. C6 thé don gian hda viéce suc khi
bing cich cho nude roi trong khong khi & dang giot xudng bé mit vit licu loc. Khi cdc
giot1ong U€p xuc vai khong khi s& x4y ra qud trinh oxi hoa sit,

Ox1 héa trong khong khi ciing duge dung dé oxi héa nude thii sunfit clia cde nha may

- . A Kl - Iy - - 5 . 2 - - [N 2- == -~
xenluld, ché bién dau mé va héa dau. Qud trinh oxi héa cic HS vi 8 dién ra gua mdt
$0 giai doan véi suf thay ddi hoa tri clia luu huynh tir -2 + +6.

_ 3 Q. T _
57 5 8-804 S50 > SOy7 = SO,

12.2.4. Oxi héa biing piroluzit MnQO>
Qui trinh dude ti€n hanh biing cich loc nude thii qua Idp vat liév nay hodc phin ng
trong thiét bi khudy tron. Piroluzit 1a vt liéu ty nhién, chda chi y€u la dioxit mangan. N6
duge su dung rong rai dé oxi hda asen I thanh hoa v,
H3AsO+ + MnQO; + H.S0, = H3AsO; + MnSO, + H-0G
Pi¢u kién tdi wu cho qua trinh oxi héa 12 lugng MO, gap bon 1dn so vai phucng trinh
Iugng hoa hoc, dO axit caa nude 30 - 40 g/, nhiét do nude 70 - 80°C.
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12.2.5. Ozdén hoa

Oxi héa bling 0z0n cho phép ddng thdi khit mau, mui, vi la, tét ring nude. Biing
phudng phap oz0n hda, ta ¢o thé x{ 1y phenol, san pham didu md, sunfuahydric, cic hgp
chat asen, chit hoat hoa bé mit, cdc xianua, thuée nhudm, cic hydrocacbon thom, thudc
sdt trang...

Or0On 12 khi miu tim nhat. Trong w nhién, nd Hn tai ¢ thugng ting khi quyén. O

A ~ 1) - . u - - . -~
nhi¢tdo -111 9‘C oz0n hoa long va ¢ mau xanh dam.

Oz0n 1t dde, ndng dd 61 da cho phép trong khu vue Tam vige i 0, {)()Ulmw’m Oz0n
chuyén (a1 ¢d kim loai thanh oxit, ngoai tr? vang.

Mitc d phin 1i cta oz0n phy thude vioe moi wudng: wong dung dich axit, nd ¢6 do

2 -~ . - - . ~ ~ " - - . -
bén cao; trong khdng khi, nd phin i rdt chim; {rong nude, phin li nhanh va trong dung
dich kiém y€u, né philn 1i rdt nhanh.

Oz6n phin huy cdc chil hifu co va tiét tring, tiéu diét cic vi khudn nhanh hon hing
ngan lin so vdi viée sit dung clo. Bd hda tan cia oz0n trong nude phu thude pH va cde
chit hoa tan khdc, Khi ¢ axit v mudi trung tinh, dd hoa tan cta oz0n ting. Kiém lam
giam do hoa tan cua oz0n.

Tic ddng clia 0760 trong qud trinh oxi héa ¢6 thé dién ra trong ba hudng khide nhau:

1. Oxi hda truc tiép vdi sit tham gia cla nguyén wr Oxy.

2. Li¢n k&t toan bd phin 1 ozdn vdi chit bi 6xi hda vai su hinh thinh cdac ozdnua.

3. Tde ddng xic tde cho qud trinh oxi hda bing oxi, ¢d trong khong khi chita oz0n.

Or6n duge didu ché tir oxi ¢ia khong khi kho hodc oxi tinh khi€l dudi tic dung cta
su phéng dién. Chi phi nang lugng cho viée sdn xudt 1 kg 0z0n 1 khong khi gan 18kWh.
coOn W oxi sach pin 9 kWh.

Oz0m durgie cho vaw nude thai & dang hdn hop khong khi - 020n hodce oxi - oz0n. Nong
do ozOn trong hdn hgp gin 3%. BE thic ddy qud trinh oxi héa, hdn hgp duge phin tin
trong nudc that dudi dang cdc hat i 1.

Vi oz0n 12 chat dde manh nén trude khi thii cdn phdi lam sach khi thili khéi oz0n con
ot lai. XU 11 oz0n dude thue hién biing 3 phuong phip:

. Pha lodng khi.

[

. Phin huy oz0n bing hip phu, xdc tic hodc nhict phin.
3. Tén dung ozdm.

Qui trinh x 1y nude thdi duge don gidn nhiéu khi st dung chung siéu am va 0z0n, ta
cye tim vi ozon. Tia cue tim [Am ting t6c qud trinh oxi hda 1&n 107 - 10" lin. (Qud trinh
oxi hod ¢6 thé chia 1am hai giai doan:

I. Kich thich biing quang héa, cde phin tif dudi tic dung cda tia cye tim.

2. Oxi hda biing ozon,

Oz6n uxi héa chit vO ¢o va hitu ¢ tan trong nude thdi. Sau day 1 mot s6 vi du ozdn
hoa cde hop chatkim loai: -
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2FeSOy + HaSO, + O3 = Fex(80,)3 + H-0 + 05
MnSOy + O3 + 2FH>0 = H-MnOs + Oa + H-S0,
2H-MnOj; + 303 = 2HMnO, + 30, + H-0

Or0n hoa H-S:
H1S + O3 = H-0 + SO,
3H-S + 405 = 3H.S0,

Or06n hoa ion thioxianat;
NCS™ + 203+ 20H — CN "+ SO;~ + 20 + H-0
CN +S0;" + 205 - CNO + SO,~ + 20,

Or06n hda amoniac:
NH3 + 403 > NOy +40-+ H-0 + H*

Oz06n hoa cdce xianua:
CN +03; 5> OCN +0,1
OCN’ + 2H" + 2H-0O — CO- + H,0 + NH, 1
OCN’ + 2H-0 — HCO5 + NH;
20CN + H20 + 303 — 2HCO1 + SO- 4+ N- 1

Oz0n hida cde chit hitu ¢o ¢6 lién k&t

N S N S N o/ 0—0
¢ \ je=c N
+ 07— - T+ = C - =

RN 7N

Poi vai phenol, oz0n ¢d hoat tinh cao trong khodng ndng do rong, tir 0-1.000 mg/.

12.2.6. X\ Iy biing phuong phdp khi
Phuung phdp nay duge itng dung rdng rii dé xd 1§ cde hop chilt clia Hg, Cr, As,
Trong phudng phdp nay, thily ngan trong cdc hop chit vo cd dude khir thanh kim logi
vit tich ra khdi nude nhd qud tinh Kng, loc hode keo . Cic hap chit hitu ¢d chita thuy
ngin ddu tién bi qud trinh oxi héa phin huy, sau d6 cdc cation thuy ngin dude khi thanh

kim loai. D& kht thuy ngin va cdc hgp chdt cla nd, ta 6 thé ding suntua sit, hydroxit
natri, b0t sit, H-S, bot nhom...

A\LI'I trong nude thdi dudi dang cde phin uf chita oxi hodce ¢ dang cdc anion AsSs,
M.S« . Phurong phdp phé bidn nhat d€ loai asen 13 k&t tia hop chit chita As. Khi ndng
do As 1dn (d¢n 110 g/h), ngudi ta kht cdce axit asenic thanh axit asend biing dioxit luu
huynh. Axit asend ¢6 d6 hoa tan nhd trong moi trudng axit, trung tinh va ling dudi dang
Irroxit asen.

D¢ loai cde chat chifa Cr (VI), ngudii ta khit n6é dén CrdI1I) va tao thanh Cr(OH )3 két
taa trong moi ruding ki¢m. Chit khit ¢6 thé 12 than hoat tinh, sunphat sdt, bisunphat natri,
hydro, dioxit fuu huynh, cdc phé thii hitu co.
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Ngudsi ta thudng sit dung dung dich bisunphat natri dé khtt Cr(VI):
4H-CrQ4 + 6NaHSO5 + 3H,80; — 2Cry(SOy4)3 + 3Na-S04 + 10H-0

Phin ung dién ra nhanh khi pH = 3 - 4 va du axit sunfuaric. D& k&t tia crom (I1I),
ngudi ta s& dung ki€m Ca(OH) ,, NaOH... (gi4 tri t5i wu la pH =8 - 9,5):

Cr'™* +30H = Cr(OH);]
St dung chat khif 1a sunphat sit, ngudi ta ciing thu duge k&t qua tot.
Trong moi truimg axit:
2Cr0Os + 6Fe¢SO4 + 6HySO4 = 3Fea(S04)3 + Cra(S04)3 + 6H,0
Trong moi truong kiém:
2Cr-05 + 6F¢SQy + 6Ca(OH)> + 6H,0 = 2Cr(OH)3 + 6Fe(OH)3 + 6CaSOy

Piéu kién thuin 191 nhit cla qué trinh 1 20°C, pH = 7 va lugng FeSO4 cin ding 1dn
han so véi 1y thuy€t 1,3 lan.

Kht biing dioxit litu huynh:
SOQ + HZO —> HQSO:;
2CI‘O3 + 3H,805 — Cro{SO4)5 + 3HEO

Thifi gian khd hoan toan ot phu thudc ndng d6 cia né ong nude. Vi du khi pH=3,
dé gidm ndng do Cr®" 1r 30 d&n 5 mg/l cdn 1 phit, con tir 5 dén 0,1mg/ ¢in 35 phit.

Khi d¢ soda trong nudce thdi, crdm duge tich ra hoan toan.
2Na~CrOy4 + 380> + Na:;CO3 + nH,0 = Cr,03.nH-0 + 3NaS04 + CO»
Qui triinh khit duge tién hanh & 90°C.
Chat khit ¢on ¢6 thé 13 hydroxit kEm hodc hdn hop cla né véi Ca(OH), va cic chit
chira photpho P (I), Khi t nhén, amoniac, than gd, hydro...
Ciing ¢6 (hé ling cr® bing axetat bari «® ling dudi dang cromat bari). Uu diém

ctia phudng phdp ndy 13 ¢6 thé xi¥ ly dong thdi Cr' va SO, .

12.3. LOAI CAC ION KIM LOAI NANG

Cic ion kim loai nang nhu Hg, Cr, Cd, Zn, Pb, Cu, Ni, As dugc loai ra khoi nude thai
biing phudng phdp héa hoe. Bin chil cGa phutong phdp ndy 1& chuyén cic chit tan trong
nude thinh khong tan, va thu § dang cin ling.

Chit phdn tng duge dung la Ca(OH)s v NaaCOs, NuaS0Os, cic chat thai khdc nhau
nhu xi sat - crom, chita (%): CaO - 51,3; MgO - 9.2, Si0» - 27.4; Cra03 - 4,13; AlO3 - 7,25
Fed - 0,73,

Gid (ri pH wdng ting cho qud trinh ling hoan toan cta cdc hydroxit kim loai khdc
nhau dude cho trong bang 12,1,
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Bang 12.3. Gia tri pH trong qud trinh ling cic hydroxit kim loai

Gid tri pH
Dang calion Bd( dau lang Ldng hoan toan
{ndng do ion ban ddu 0,01 M) (ndng d6 con lai 107 M)
Sat (Fe™) 7,5 9,7
Si1(Fe™) 2,3 4,1
Kém (Zn™) 6,4 8,0
Crom (Cr'™) 49 6,8
Niken (Ni™) 7,7 9,5
- Nhém (Al 40 5.2
Cadmi (Cd™) ‘ 8.2 9,7

12.3.1. X1t Iy cdc hgp chat thuy ngén

Qud trinh sdn xudt clo, NaOH trong céc qud trinh dién phdn ding di¢n cue thuy ngin
cling nhit cde qud trinh sdn xudt thuy ngan, thuSc nhudm, hydrocachbon hay viéc sit dung
thuy ngin lam chat xdc tac, ma dién di lam cho nude thii bi nhiém thdy ngan, Thuv
ngdn trong nude ¢ thé t6n tai & dang thuy ngan kim loai, cdc hgp chat vo ¢d vit hitu cd,

Cu thé mdt s& hap chit vo co thuy ngén chifa trong nudce thdi gom: Oxit - HgO, clorua
- HgCl>, sunphat - HgSOy, sunfua - HgS, nitrat - Hg(NO3)», xianua - Hg(CN)a thiOXiElI‘ldl -
Hg(NCS),, xianat - Hg(OCN),. Trong cdc hgp chat vo cd, chit dée chid véu 1a ion H;:,
Do d6 nguy hiém nhat 13 cdc mudi d& tan vi dé phin li.

Ri¢ng cic hgp chat hitu ¢d thuy ngan trong nude thii 13 do trong qua trinh téng hop
cdc chit hitu ¢ kim loai, chit dde hoa hoe, bao vé vit liéu nhya, gidy, han;:, dét, bio
quiin gb... di tao ra. Hop chilt hitu ¢o thuy ngén rit ddc va bén. Trong ngudn nudce, thuy
ngidn dudi dnh hudng cda cde hgp chit hitu ¢d trong nude w nhién, chuyén héa thanh hgp

chit ¢6 dbe tinh manh, Nong @8 gidgi han cho phép cla thuy ngan trong ngudn nude 1a
0,005mg/l.

Thuy ngan kim loai duge tich ra khdi nude thai nhdd qud trinh loc va ling, cdc hat
khong ling dude s¢ bi oxi héa biing clo hoic NaQCI thinh HgCl,. Sau dé xu ly nude
bing chit khit (NaHSO, hoide Na;S0;3) dé€ loai chiing va clo du.

Ngodi ra, thuy ngin con ¢6 thé duge tich ra khdi nude bing phudng phip khir vdi
chat khit 12: sunlua sit, bisunfit natri, bot sdt, khi HaS, hydrazin.

Dé xtt Iy thiy ngin, trude tién ngudl ta cho vao nudce thal sunfua natri, bisunfua natri
hode suntua hydro. Sau d6 chim thém clorua natri, kali, magic, canxi hodc sunfit magié
vo1 ham lugng 0,1g/l. Khi d6, sunfua thuy ngan duge ling & dang hat. D€ loai cdc hat keo
phin tdn cao, ngudi ta ding chat két tu Als(SO4). 18H50, FeSO,.7H,0...

Khong nhu xi 1y thily ngin vo cg, dé loai cdc hop chét hitu ¢ thuy ngin trong nudc
_thii, diu tién phdi thuc hién phin huy bang oxi héa (Cly). Sau khi loai clo du, cation Hg
duge khiy thanh Hg kim logi hodc chuyén sang dang sunfua khi mdéi tién hinh loai can.
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12.3.2. X 1y cac hgp chiat kém, dong, niken, chi, cadmium, coban

Trong nude thdi cda cde nha mdy tuyén gquing, luyén kim, ché tao may, ché bién kim
loai, héa chat, dige phdm, ch& bign son, dét... bi nhidm cdc kim loai k&m, ddng, niken,
chi, cadmium, coban tdn tai & dang mudi. Vi muc tiéu tao ra k&t tia cda cdc kim loai
bing cdch thém vao cic héa chit khic va tich I3y can ling, twong wng cho ting kim loai,
ta ¢6 ¢dc qué trinh cy thé nhu sau:

Xut I¥ nudc thdi chita mudi kém bdng hydroxit natri:

Zn** + 20H - Zn(OH), 4

Khi pH = 5,4, hydroxit k&m bdt dau két tha. Khi pH bing 10,5, hydroxit kém luGng
tinh tan. Do d6, qua trinh X& 1y ¢in tién hanh & pH = 8-9.

Néu st dung soda:

2ZnCl> + 2Na,CO3 + HA0 — 4NaCl + CO; + (ZnOH),CO4d

Khi pH = 7-9,5, trong phdn dng hinh thanh cacbonat ¢6 cdc thanh phin ZnCOs,
Zn(OH),. Khi pH 2 10, thanh phin hydroxit tang.

Qud trinh k&t tha cde ion cacbonat bit ddu & pH thap hon ion hydroxit, nhung phas
ticu ton soda nhi¢u hon NaOH hoic Ca(OH),. Piéu dé duge gidi thich ring khi két tia

kim {oal niing bdﬂb soda, qui trinh dién ra qua gldl doan tao thinh bicacbonat va dé két
thic phin dng cin lugng du tic chat.

Xut 1Y nudc thdi chita ion dong bdng hydroxit:
Cu™t + 20H — Cu(OH),
2Cu™ + 20H + CO5~ —> (CuOH)-CO5 L
Qud trinh dién ra khi pH = 5,3.
Co the ding feroxianua kali d€ tach ddng va cdc ion kim logi ndng ra khoi nude thii.
bé loai ddng vi cadmi, ngudi ta cho nudce thai ti€p xic vét SO- hodc cde sunfit va bt

kim loai nhu k&m, sit. Khi do, kim logi khi sunfit thanh sunfua, va phan @ng wn cic kim
loai ndng hinh thanh sunlua kho tan,

Xt I¥ nude thdi chita niken bang hydroxit, cacbonat:
r* +20H > Ni(OH)»d
INI™" + COy7 + 20H - (NIOH)-CO; |
Ni™" + CO3™ - NiCOW
Ni(OH); bat diu ling khi pH = 6,7
Xu IV chi trong nudc thdi:
Cation ¢hi trong dung dich chuyén thiinh ¢in ling ¢ mot trong ba dang hdp chat kho tan:
b™ + 20H - Pb(OH)»d
2Pbt + 20H + CO3> —> (PbOH)-CO5L
Pb™" + CO;” — PhCOs
Hydroxit chi bdt diu lﬁllg khi pH = 6,0.
Xt Iy nude thii chita Co va Cd biing sita voi ¢fing dat duge hiéu qud cao.



Nude thdi ¢6 thé chita nhiéu kim loai khdc nhau thudng duge loai déng thdi bing
hydroxit canxi va hi€u qud ldng cling cao hdn so vdi viéce ling tiing kim loai. Piéu dé
duge giai thich 1a do si hinh thanh cdc tinh thé hdn hgp va qud trinh hip phy ion kim loai
trén bé miit pha rin.

Xt Iy nude thdi biing téc chat ki€ém cho phép gidm ndng do kim loai ning dén gid tri
cho phép thdi vao hé thong nude thai sinh hoat. Tuy nhién, khi ¢é yéu cdu x{ 1y cao hon
thi phuong phdp ndy khdng dat yéu ciu.

B¢ 1am sach nudc, ngudi ta xit 1§ né bing sunfua natri, vi o hoa tan cta cdc sunfua
kim loai thdp hon cta hydroxit va cacbonat rit nhiéu. Qua trinh ling cic sunfua dién ra
khi pH thap hdn so vdi ling hydroxit va cacbonat. Vi du sunfua k&m két tha khi pH = 1,5,
sunfua niken va coban k&t tlia khi pH = 3,3.

Ngoai ra, dé loai ion kim loai nang, ta cdn c6 thé sif dung pirit hat hodic bot, sunfua
cdc kim loai khdng de.

Nhude diém cda phuong phdp hoéa hoc 1a hinh thanh cian khé tach nude. Ngoai ra, nude
sau khi x17 1y chifa lugng 16n mudi canxi, kho s dung lai trong hé théng nude tuin hoan.

12.3.3. Xi¥ I hgp chit asen

Nong d0 gidi han cho phép cla asen trong ngudn nudc 1a 0,05mg/l. BE xt Iy asen,
ngudi ta ting dung phudng phdp phin ng, hip phu, dién héa, chi€l vi cdc phuong phap
khdc. Viée lya chon phudng phédp x{ 1y phy thude dang asen hda tan, thanh phin, do axit
vi cdce chi s¢ khic clia ngudn nudc.

Khi ndng 0 asen cao, ta ¢d thé ding phudng phap ling hoa hoe dudi dang cic chit
kho tan (asenat, asenit cdc kim loai kiém thd va kim loai ndng, sunfua va hydroxit asen).
D& x(& 1y hap chat chifa oxi cha asen, ngudsi ta ding sita voi, cc asenat va asenit s& k&t tha.

Hdp chit asen (V) loai ra khoi nude dé han asen (111). Ngoati ra, viée bdo quén ¢in
cta asen (V) ré hon do {t déc va it hoa tan han. Vi vay, hop chit asen (1) trude hét duge
oxit hda thanh asen (V). Cdc chdt khit 1a CuCls, ¢lo, bin hypoctorit, HO-, axit nitrit,
oz0n, pirolurit..,

Piroluzit dudge ding nhidu nhat trong méi trudng axit, phan ¢ng xay ra nhi sau:
H3ASO3 + MnO-> + H,80, = H3ASO4 + MnSO;4 + H,0O
bic¢u kién 61 uu cla phin dng 12 lugng MnQs gip 4 1dn Iy thuy&t, do axit cba dung
dich 30-40g/l (H>SOy), nhiét do 70-80°C, thai gian oxi héa 3 gid.
12.3.4. X1t Iy mudi sit

Trong nudce 1 nhién him lugng sit dao ddng tr 0,01 = 26mg/l. Ngoai ra, sidt con hinh
thanh trong nude thii cda nhd mdy hoa chat, luyén kim, ch€ tao mdy, ché bién kim loai,
héa diu, dét, nhudm, duge phim...

Khi ndng dd sdt I6n hon Img/l, nude ¢6 mau nau. BE khit chiing, tuy theo ham lugng
ciing nhu thinh phiin cta sit trong nude, ngudi ta ¢ thé ¥ng dung cdc phuong phip suc
khi, héa hoc, hiip thu hodc thim thiu ngudc.
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Qua trinh dién ra nhu sau;
4Fe” + O, + 2H,0 = 4Fe’" + 40H°
Fe' + 3H,0 = Fe(OH);{ + 3H"
Néu trong nutde ¢6 céc ion bicacbonat:
4Fc™ + 8HCO; + 05 + 2H;0 = 4Fe(OH)3) + 8CO, T ‘

Can Fe(OH)s dudc loai ra khdi nude bing ling hodc loc. Can ndy c6 thé diing dé
di¢u ch€ bdt mau hodc d€ x 1y H,S trong khi thai.

Khi ham lugng sdt cao, phuong phip suc khi khdng cho phép loai chiing hoan toan, vi
viy phdi tng dung phuong phdp héa hoc. Chéit phin tng ¢ thé 1a clo, clorat canxi,
pemaganat kali, ozon, oxit canxi, soda...

Phdn iing lién k&t véi clo:

2'Fe(HCO3)2 + Clp + Ca(HCO1)2 — 2Fe(OH)3d+ CaCl, + 6CO, T
Phén 1tng lién k&t vdi pemanganat kali:

3Fe{HCO3); + KMnQyq + 2H>O —> 3Fe(OH)3 + MnO; + 5CO; + KHCO4
Né&u sdt § dang cédc hdp chit hitu ¢d hoiic keo, nén ding phudng phip oz6n héa.

12.3.5. X1f Iy cdc hgp chat mangan

Cdc hop chat mangan chita trong nudc thdi nha mady luyén kim, ché tao mdy va hoéa
chat. Khi ndng do mangan 16n hon 0,05mg/l, nude ¢6 mau toi.

Hién nay, d¢ loai mangan ra khdi nudc cé thé sit dung cdc phudng phép sau:

1. Xtr ly bing pemanganat kali

2. Suc khi cong vdi sy voi héa

3. Loc nuée qua cdat mangan hodc eation mangan

4, Oz06n hda, clo héa hodc oxi héa bing dioxit clo.

Khi xt Iy biing pemanganat kali s& hinh thanh dioxit mangan:
3Mn"* + 2MnOj” + 2H,0 — SMnOod + 4H*

Trong 46, Img KMnQy4 oxi hda duge 0,53mg Mn™*. Hiéu qud dat cao nhat khi dung
2mg KMnQy4 cho Img Mn**, MnQ; dudce tach ra biing cach loc. Mn (1) bi oxi héa chdm
bdi oxi tao thanh Mn(OH); va Mn(OH)4. Khi pH = 9,5, mangan dugc loai hoan toan, con
khi pH < 7,5, né gin nhu khodng bi oxi hda bdi oxi clia khong khi. E)é'_ thiic ddy qud trinh
0xi hoa sau suc khi, ngudii ta cho thém vio nude Ca(OH), hodc séda dé ting pH.

V& phuong phap ozdn, clo hodc dioxit clo hda, Mn (1) ¢6 thé dudc loai ra khdi nude
bdi clo, 0zdn hodc diexit clo.

Lugng clo cin thiét cho viéc oxi hda Img mangan 1a 1,3mg, ClO; 1a 1,35mg va Oz la
1, 45mg. Tuy nhién, viéc tng dung cdc chit kit ndy yéu cau xdy dung thiét bi phic tap
nén trén thue €, chiing khong duge st dung.,

Trong cdc phuong phdp néu trén, hiu qud nhat la phuong phdp xii Iy bing
pemanganat Kali vi né khong yéu ciu thiét bi phifc tap va d& ki€m tra.
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Chuong 13
XU LY NUGC THAT BANG PHUGNG PHAP HOA SINH

13.1. TINH HINH CHUNG

Bén canh cdc phuong phdp héa 1y, héa hoe, phuong phap héa sinh dudc ung dung va
dat hiéu qud cao khi xi¥ l)? nudc thdi sinh hoat va nudc thdi cong nghiép chita nhidu chat
hifu ¢d hoa tan va mot s& chat vo cd (H,S, cdc sunfua NH3, céc nitrit...). Qud trinh x17 1y
dua trén khd ndng sit dung cdc chat hitu co 1dm ngudn thite 4n cda vi sinh,

13.1.1. Cédc chi s6 ¢ ban

Nudc thdi dua di x{t ly héa sinh duge dic trung bdi 2 ¢hi s6 13 BOD va COD. BOD 1a
nhu ciu oxi sinh héa hoic lugng oxi dudc sit dung qud trinh oxi héa sinh hoc ¢4¢ chat hitu
¢ (khong bac gbm cdc qud trinh nitrit, nitrt héa) trong khodng thi gian xad dinh (2, 5,
20 ngay dém), don vi 1a mgO4/1. Vi du: BODs 12 nhu ciu oxi héa sinh héa trong 3 ngay.
COD la nhu ciu oxi hda héa hoc, titc 1a lwgng oxi, twong dudng véi lugng tic chil oxi
héa, can thi€t dé oxi hoa tdt ¢a cdc chdt khi trong nudc.

Vi sinh phan hily mdt phan cdc chit hitu ¢d thinh nuée (H,0), khi cacbonic (CC»),
NOs3 va SO4 . phin khdc tao thanh sinh khai. Sy phin hiy chit hitu co biing vi sinh
dugc 501 la oxi hoa sinh hoc. Mot s& chat hitu cd ¢ kha nang dugc oxi héa dé dang, con
mot s6 ¢hdt khac hodn toan khdng bi oxi héa hodc oxi hod rfit cham. Dva vao dé, ngudi
ta ¢6 thé chia ra 1am 2 loai: chat hitu cg d& phén hiy sinh hoc va chit hitu ¢g khé phin
huy sinh hoc.

D¢ xdc dinh kha nang xi Iy nude thai Long nghiép bing cic bién phap smh hoc,
ngutsi ta phdi thi€t lap cdc thong s& ndng d6 51 da ma tai gia tri nay, cic chdt doc hai
khong giy dnh hudng d€n qué trinh oxi hdéa sinh hoc va hoat dbng ciia ¢6ng trinh xd 1.
Neéu khing ¢6 cdc dif liéu nay, kha ndng oxi hda sinh héa duge thiét lap theo tf 1& BOD,,
(BOD toan phan) va COD. Néu ¢ 1&é BOD /COD > 0,5, mude thdi ¢6 thé xit 1y sinh hoc.
Tuy nhién khi do, nudc thai phdi khong duge chia cdc chat ddc hai va cdc tap chit mudi
kim loai ndng. BS1 véi cde chdt vo cg, ngudi ta vin phéi thi€t 1ap ngudng gia tri o da dé
khong giy ddce cho vi sinh.

C6 hai phudng phdp x& 1y nude thdi bing sinh hoc 13 hi€u khi va yem khi. Phuong
phdp hi€u khi dua trén viée st dung nhém vi sinh hi€u khi. Hoat déng sdng cla chung
can ¢ dong, oxi ¢6 dinh va nhiét d6 20-40°C. Khi thay d6i ché dd oxi va nhiét do thi
thianh pndn v s8 lugng vi sinh thay ddi theo. Trong x Iy hi€u khi, cdc vi sinh vat dudc
gieo c.ay trong bun hoat tinh hodc trong mang sinh hoc, Cdc phuong phap y&m khi di&n ra
khodng can oxi, ching cdn duge dp dung cha yéu d€ phan hiy can.

13.1.2. Thanh phan bin hoat tinh va mang sinh hoc

Bun hoat tinh bao gdm cdc co thé sdng va chit nén rdn. Cic co thé song_, la cdc vi
khuan don bao va da bao, ddng vit nguyén sinh, ndm, men va doi khi 1a c¢dc du tring sau
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Qua trinh dién ra nhy sau:
4Fe” + 0, + 2H,0 = 4F¢™ + 40H
Fe'" + 3H,0 = Fe(OH)d + 3H"
Né&u trong nirde ¢é cac ion bicacbonat;
4Fe”* + 8HCO; + Oy + 2H;0 = 4Fe(OH)34 + 8CO, 1 _
_Can Fe(OH); dudce loai ra khdi nude bing ling hoic loc. Cin nay c6 thé dung dé
diéu ché bot mau hodc dé xit Iy H,S trong khi thai.

Khi ham higng sit cao, phuong phép suc khi khdng cho phép loai chiing hoan toan, vi
viy phai tng dung phuong phdp héa hoc. Chat phdn tng ¢6 thé 1a clo, clorat canxi,
pemaganat kali, ozdn, oxit canxi, soda...

Phén tng lién két vdi clo:

2“Fe(HCO3)2 + Cly + Ca(HCO3); = 2Fe(OH)3d+ CaCly + 6CO, T
Phdn 1ing lién k€t vdi pemanganat kali;
3Fe(HCO3); + KMnQy4 + 2H>0 — 3Fe(OH); + MnO; + 5CO; + KHCO;
Néu sdt 8 dang cdc hop chilt hitu ¢o hodc keo, nén ding phudng phdp 0z8n héa.
12.3.5. X0 1y cdc hgp chdt mangan
Cdc hop chit mangan chifa trong nudc thdi nha mdy luyén kim, ché tao mdy va héa
chit. Khi ndng d6 mangan i6n hon 0,05mg/l, nude ¢6 mau 15i.

Hién nay, d€ loai mangan ra khdi nudc cé thé sit dung cdc phudng phép sau:

I. X 1y biing pemanganat Kali

2. Suc khi cang vdi sy voi hoa

3. Loc nude qua cdt mangan hodc eation mangan

4. Oz0n hda, ¢lo hda hodc oxi héa bing dioxit clo.

Khi x¥ Iy bing pemanganat kali s&€ hinh thanh dioxit mangan:

3Mn°* + 2MnOy” + 2H;0 - SMnO,d + 4H"

Trong d6, 1mg KMnQy oxi hoa dudge 0,53mg Mn>*. Hidu qui dat cao nhat khi ding
2mg KMnO, cho Img Mn2+. MnO; dude tach ra biing cdch loc. Ma (1) bi oxi héa chdm
bdi oxi tao thinh Mn{OH); va Mn(OH)4. Khi pH = 9,5, mangan dudgc leai hoan toan, con
khi pH < 7,5, né gin nhu khdng bi oxi hda bdi oxi clia khdng khi, D€ thiic ddy qud trinh
oxi héa sau suc khi, nguti ta cho thém vao nude Ca(OH), hodc séda dé ting pH.

Vi phutgng phéap ozdn, clo hodc dioxit clo hda, Mn (1) ¢6 thé€ dudc loai ra khdi nudc
bdi clo, 0z6n hodc dioxit clo.

Luong clo cin thiét cho viéc oxi hda Img mangan la 1,3mg, ClO; 14 1,35mg va O la
1,45mg. Tuy nhién, viéc tng dung cdc chit khif nay yéu ciu xay dung thiét bi phic tap
nén trén thyc t&, ching khong dude stt dung,

Trong cic phuong phdp néu trén, hiéu qud nhdt la phuong phdp xit Iy bing
pemanganat kali vi né khdng yéu cau thiét bi phifc tap va dé kiém tra.
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bo, c6e, nhdi cling nha réu tdo... T4t cd cdc cd thé sOng ndy sGng 3 trong bin hoat tinh,
gom khoang 12 dang vi sinh va ddng vat nguyén sinh.

Bun hoat tinh 1a hé keo v6 dinh hinh, khi pH = 4-9, n6 ¢6 dién tich am. Mic dau tinh
chit nude thai rat khdc nhau nhung thanh phin nguyén 10 hda hoc cda biun hoat tinh
twong d6i 6n dinh. Vi du: thinh phan héa hoc bun hoat tinh cta hé thdng xit 1y nudc thai
nhi may than c¢d¢ c¢b cdng thitc Cg7H 99053N2gS;, clia nha mdy phan nito-
CooH 167052N-48g, cua hdn hgp PCV va BCV - C1H;12052N26S va ctia nudc thai doé thi -
Cs4H212082NgS5.

Chét kho clia bin hoat tinh chita 70-90% hitu cg va 10-30% v cd. Chét nén trong
ban hoat tinh ¢6 thé d€n 90% i phin rin cla réun tho va mdt s phan rdn khdc nhau con
Ot lai.

13.2. QUY LUAT PHAN RA CAC CHAT HUU CG

Pé cho qua-trinh oxi hda sinh hoc xay ra, cdc chdt hitu co phdi xdm nhip dude vao
trong t& bao vi sinh. & bén ngoai t& bao, cdc chat ti€n dén bé mit t& bao 1a nhd sy
khuéch t4n déi luu va phan 1k, Bén trong t&€ blo, chit hifu ¢ xAm nhip vao t& bao nhd
khuéch tdn qua ming bén thim do sy chénh 1éch ndng dd vit chdt giita bén trong va bén
ngoai 1€ bao. Tuy nhién, phin Ién chit hitu cd di vio bén trong t€ bao nhd chit vén
chuyén protit dic biét. TS hop chat hitu cd vi chit van chuyén protit dude van chuyén
khuéch tdn qua mang vio trong t& bao. J d6, né bi phan hdy va protit hoa. Chat van
chuyén lai ti€p we tham gia vao chu ky van chuyén méi.

Qua trinh chuyén héa dién ra bén trong t&€ bao vi sinh déng vai trd chd yé&u trong qud
trinh x& Iy nde thai. Céc qué trinh nay két thiic bdi sy oxi héa vat chilt tao ra ning lugng
va tOng hgp chiat mdi can tiéu hao ning lugng.

Bén trong t& bio vi sinh dién ra qua trinh chuyén héa héa hoc lién tuc va rit phic
tap. Mot lugng 1n cdc phin ¢ng di&n ra theo mot trinh ty nhat dinh véi van tdc cao. Van
tdc phdn ng va winh ty cia ching phu thudce dang, ndng dd men, doéng vai 1rd xiic tdc.
Men chi thiic d4y nhitng phin @ng ty x4y ra nhung vdi van tdc rat nho.

Cac men (hay enzim) 12 hdp chat protit phite tap véi khai lugng phan wf d€n hang
trim va hang triéu don vi cacbon. Theo cdu tric phin td, men dugce chia ra 1am men don
(mdt ¢ciu ti) va men kép (hai cau t). Men don 13 cdc protit don gidn - protein, con men
kép la cdc protit phic tap - cdc protein ma phan uf cda né gdm hai phan: mdt phan la
protit dugce goi la chit mang, phan tht hai khong phéi 1a protit duge goi la coenzim.
Coenzim ¢6 hoat tinh xic tdc, con ¢dc chit mang lam tang hoat tink ca né.

Cdc phan @ng xic tdc dién ra trén bé mit phin ¥ enzim, § d6 xuit hién cdc tim hoat
ddng. So vdi cac chit xic tic héa hoc, enzim ¢é khd nidng hoat ddng trong diéu kién
mém hon, nghia 12 & nhiét dd khong cao, dp sudt thudng va trong mdi trudng gan trung
tinh. Mot dic di€m khdc cla enzim 13 mdi enzim chi wiong tic véi cde hop chit héa hoc
nhit dinh va xdc tic chi cho mét trong 6 bién ddi ma hgp chat hda hoc nay tham gia. Khi
thay doi thanh phan va ndng do vét chat, thi yéu ciu enzim phai c6 thanh phan khdc. Nhu
vity mdt enzim chi xic tic cho mot phan ¢ng. Khi d6, sdn phdm cta phén ing nay 1a chat -

179



nén cho phdn ting ti€p theo. TAt ci nhiing diéu trén 13 sy khac biét 15 rét caa xic tac
enzim so vii xdc tdc hod hoc thong thudng.

Vién tOc phin (ng héa hoc dude xéc dinh bdi hoat tinh cda men, phu thudc vio nhiét
do, pH va sy ¢6 milt cia cdc chdt khdc nhau trong nudc thii, Van 8¢ cdc qud tinh 1én
men ting theo nhi€t d9 nhung chi d€n mét gidi han nhat dinh. M&i foai men ¢6 mot nhiét

dd t8i wu, néu cao han nhiét d6 d6, van tdc phdn ing sé gidm. Phan hiy hédn hdp hitu co
phic tap can phai c6 80-100 men khédc nhau.

Cdc chdt lam ting hoat tinh men 13 cdc vitamin v cdc cation Ca2+, Mg2+, Mn?*
Trong khi d6, cdc mudi kim loai ning, axit xianic, chit khdng sinh 14 cédc chat kim ham
qud trinh. Ching bao boc cdc tim men tich cuc, ngin can phdn tng clia men vdi chit 1én
men, aghia 1a 1am glam manh hoat tinh ¢lia men. Vin tdc tao thanh va phin r3 men phu
thudc vao diéu kién tang trudng vi sinh v phu thudc vao tdc do xam nhip chit kim ham
hay hoat héa qua trinh sinh hoc trong t€ bao.

T& bao ctha mbi dang vi sinh ¢6 t3 hop men nhdt dinh. Mét sd khéng phu thudc chat
nén, thudng xuyén cé mit trong t€ bao vi sinh; ¢dn cic men khdc duge tong hgp trong (&
bao do su thay ddi nao dé cha moi trudng xung quanh vi dy nhu sy thay d6i thanh phin
hay adng d6 chit & nhiém. Cdc men nay xudt hi¢n trong giai doan thich nghi vi sinh vdi
su thay doi clia méi trudng, vi vay chiing dugc goi [a men thich nghi. Thai han thich nghi
thay déi rong, ¢d thé kéo dai tiY vai gid cho d€n hang chuc, hing tram ngay.

N&u trong nudc thii ¢6 thanh phan phic tap thi qua trinh oxi hod s& phu thuée nong
d0 va cu tric tat ¢3 cdc chit hitu cg hda tan. Piu tién 12 quil trinh oxi héa cdc chit can
thi€t d€ o vat liéu t& bao va thu ning lugng. Céc chit khdc duge tidu thu bdi vi sinh phu
thude vao t9 hdp men véi van t8¢ oxi héa bing nhau hoic khic nhau, ddng thdi hodc noi
{1cp nhau. Bic oxi hoa dnh hudng dén thdi gian xi¥ Iy nude thai. Tmng qud trinh oxi hda
noi tiép, thdi gian xi Iy dude xdce dinh bdi tdng thdi gian oxi hda mdi chit riéng 1¢.

Bén trong & bao, cdc hop chat héa hoc chiu cde si chuyén héa khic nhau: dong héa
va xic tde. Sy Lhuyen héa dong thé din dén sy tdng hdp cac 1€ bio mdi, con chuyén héa
Xt tdc 12 ngudn ning Igng can thi€t cho t& bio. Phin tng ong cdng cua su oxi hoa sinh
hoc trong dicu kién hi¢u khi ¢6 thé duge rinh bay ¢ dang sau:

CH,O,N + (x + (x+%+%+i—]+02 M s %CO,+ X2—3 H,0 + NH; + AH

CHyO,N + NH3 + 0y — 5 C.H,NO, + CO, + AH

Phin Ung dau 1a dic rung cia su oxi héa vat chat dé théa man nhu ciu ndng lugng
cha t& bao, con phdn ¢ng thit hai dé tong hdp t&€ bao. Su tiéu thu ox1 ¢ho cdc phan itng
ndy la BOD toan phin cla nuc thai. NEu qud trinh oxi héa ti€p tue xdy ra, thi s& xay ra -
qud trinh chuyén héa cha't trong t& bao.

CsHsNO; + 50, —-——> 5CO; + NH; + 2H,0 + AH
NH; + 0, —2 5 HNO,+ 0, — 5 HNO;
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Vi CxkHyO,N - chdt hitu cd clia nwde thii, CsH7NO; - ti 1€ trung binh cic nguyén t§ chinh
trong chit t& bao vi khudn, AH - niing lugng.

Téng lugng oxi tiéu thu cho ¢a bon phan dng xap xi hai lan lugng oxi tiéu thu cho hai
phén ing dau. Tif cic phan Ung trén, ta thay o ring sy bién d&i héa hoc 1a ngudn ning
lugng ¢an thi€t doi vai cdc vi sinh.

MGt s6 higng 16n phdn ing sinh héa dudce thyc hién véi sy tham gia cla coenzim A.
Coenzim A (hodc CoA, CoA-SH, coenzim axyl héa) 13 din xuit cla axit B-mercaptan-
etolamic va Cy Hig0)67P3S, ¢6 khéi lugng phan t 13 767,56 dvC. CoA tinh khiét 1a bot
vd dinh hinh mau trdng, tan tOt trong nude, 14 axit manh, phdn {ng véi cac kim loai ning
tao thinh mercaptic khong tan. Cdc mercaptic nay dé bi oxi héa (bdi I, HyO,, KMnQy
cling nhv bdi oxi khong khi) tao thanh cdc disunfua. CoA kich hoat axit cacbonic, tao
thanh hgp chdlt trung gian 1a CoA din xuit axyl héa. Vi sinh ¢ kha niing oxi hoa nhiéu
hop chat hitu ¢d, nhung yéu ciu thdi gian thich tmg khac nhau.

Céc chit bi oxi ho4 sinh hoc vdi cac van téc khac nhau. Axit benzoic, etylic, amilic,
glycol, clohydric, axeton, glyxerin, anilin, cdc este phtfc tap la nhitng chat dé bi oxi héa.
Con mdt, hai va ba nguyén tf ciing nhv ¢dn bic hai d& bi oxi héa, cdn bic ba bi oxi hda
véi van toc khong 16n. Cac hgp chat hitu ¢d din xuit cda clo ¢6 véan tée oxi hda khic
nhau ¢on cdc hgp chit chia nito khé bi oxi héa. Sy ¢ mit clia cidc nhém sau diy lam
ting kha ning phin hily cla cdc hgp chit theo thi tu nhy sau: -CH,, -OOCCHj3, -CHO, -
CH,0H, -CHOH, -COOH, -CN, -NH,, -OHCOOH, -SO3H. Su ¢6 mit cia ndi d6i trong
phin tif tao di¢u kién d& dang cho su phan hidy sinh hoc. Khai Iugng phan tif tang thi van
td¢ oxi hoa sinh hoc gidm. Cédc chét hoat ddng bé mit bi oxi héa véi van t&¢ khic nhau.
Cdc chit trong nde thii & trang théi keo hay phén tdn bi oxi héa véi van i8¢ nhd hon céc
ch&t hoa tan trong nudc.

13.2.1. Co ch& chuyén héa mét s6 chat
Sy oxi hda cdc chit hitu eo thainh CO; va H,O dién ra qua mot s giai doan.
13.2.1.1. Oxi hoa cacbonhydrat
CeH) 205 —40y C3H 03 —22M 3 CH;3-CO-S$-CoA —» CKA —» CO» + H,0.
CKA - Chu ki axit (chu ki Crebs, chu ki axit chanh, chu ki axit cacbonic) bao gébm
chudi phin tng ndi ti€p, duge xiic tic bdi mudi enzim khic nhau.
13.2.1.2. Oxi hda metan va etanol

Mctan bi oxi héa theo s db:
CH4 - CH3;0H — HCHO - HCOOH — CO;

Vi sinh bién ddi rugu etilic thanh gidm, rdi sau phan ng vdi axetyl CoA dudc két
hgp vao CKA.

CH3CH2,0H — CH3COH — CH3COOH — Axetyl-CoA — CKA

i81



1. Oxi héa hydrocacbon

CH3(CH2)4CH303— CH3(CH2)4CH,OH — CH3(CH;)4,CHO — CH;3(CH,),COCH —
B-oxi héa -» Axetyl CoA — CKA.

Con duting chuyén héa céc hdp chit vong thom rit da dang. Sv phén rd cdc hdp chit
nay lién quan dé€n sy pha v& vong. Chia ra lam ba dang pha hity vong thom.

Theo dang thit nhit vong bj phd v& giita hai nguyén ti cacbon k€ ¢in co gdn gbe
hydroxit (-OH). Phenol, axit benzoic, naphtalin, phenantren, antraxen... bi phin hily bing
cich nay.

2. Oxi héa phenul

OH  ~~CcooH 9
—> - — HOOCCH,CHCHCHCO
OH > COOH

— COOHCH;COCH,CH,;COOH — axetyl-CoA —» CKA — CO, + HoODang phd
hiy vong thom thit hai 13 su phd v3 lién k&t gitta nguy&n tf C géin nhém -OH va khong ¢6
nhom -OH.

Céch phd v8 tht ba di€n ra gilta nguyén u¥ C ¢6 mang nhém -OH va nguyén tif
cachon lién két vdi cacboxin.

3. Nitrat héa va khit nitrar: DUdi tic dung cla cdc vi khudn nitrit, rong nude thai dién
ra cic qud trinh nitrat héa va khi nitrat. Vi khudn nitrit oxi héa amon thanh nitrit vi cudi
cung chuyén thinh nitrat. Day 14 giai doan khodng héa cuu cdc chit hitu ¢d ¢6 chita nitd.

NHy" + Oy M, HNO, + 0, _ Mo | HNO;,

Khit nitrat 1a qud trinh nhi€u giai doan v ¢6 thé xdy ra vdi su tao thinh amoniac,
nitd phiin 1 hodic oxit nitg. Trong x& 19 nude thai, si khi¥ nitrit tao thinh chd yéu nits
(NH3 hi€m khi duge tao thanh).

‘ NH,OH — NH;
NO; — NO; — NO {
N-O — N>

Cic hgp chdt chita nit phian hdy tao thanh NH; Vi du cacbamit phin hiy theo
phurgng trinh:
CO(NH»)2 + 2H20 — (NH;3),CO3; = 2 NH3 + CO- + H,O
4. Oxi héa cde chdt chia luw huynh: Cdc vi khuan Iuu huynh oxi héa luu huynh Ha-S,
thiosunphat, polythinat va cdc hgp chat chita lvu huynh khic thanh axit sunfuaric va cic
sunphat. Nitg, photpho, kali va mét lugng nhé sdt, magié, dong, kém, bo, mangan,... trong
mat sO truting hgp thie diy manh sy phét trién cita vi khudn luu huynh va thionic.
Qud triinh oxi hoa dicn ra theo sa dd sau:
HS »S— 5303; —> S4OG;—) SO_;"-
- s a_ I - a_
hodc:  HS = $20;7 = 52057 = $,05° - $,0,° — SO,°
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Oxi héa H»S: dién ra theo 2 giai doan:

+ D4u tién tao thanh S, tich Ly trong € bao & dang dy tri:
2H,S + 02 — 2H,0 + 28 + AH

+ Sau d9, khi khdng di H,S, sé xdy ra phdn ttng:
28 + 303 + 2H,0 — 2H,504 + AH

Oxi hod thixianat: cing theo 2 giai doan:

+ Giai doan i: tao thanh xianat va sunfua:
CHNS + H,0 - HONC + H5S

+ Giai doan 2: xianat bi phan hiy thanh CO, va NH;
HONC + H;O — CO; + NH;3

Con sunfua bi oxi hoa thanh sunphat.

5. Oxi héa sdt va mangan: Vi khuin sit {3y ning lugng tf phdn dng oxi hoa cdc mudl
Fe (I1) thanh Fe {III)

4FeCO5 + O + 6H.O — 4F€(OH)3 +4C0O, + AH
Mn(II) b1 ox1 héa thanh Mn (IV):
Mn”" + 1/20; + 2HO > MnO, + Hy)
Cédc mudi kim loai niing ¢6 tinh ddc 46 v6i vi khuin, song cling ¢6 nhiing loai ¢6 thé
thich nghi va &n dinh.
13.2.2. Phuong trinh ddng hoc cia phan dng lén men
B6 Ia phuong trinh dé xudt bdi Mikhaelis va Menten, xdc dinh vin tdc phin tng bén
wrong t& bao vi sinh.

Xem xét phdn Ung:

S+E —i2ES—5 P+E
2

Vi ky, ko, ks - hiing $6 vin t5¢ phin iing. Trong dudng di cda phdn (ng nay, co chat
S wong tic vdi men E, tao thanh 18 hop ES. Sau d6, td hep nay chuyén thanh sdn pham
cudi cling P véi sy phuc hdi men E. Phin ¢ng thi hai ciing thudin nghich, nghfa {3 ¢6 thé
tao thanh 6 hop ES tir P va E. Nhung wrong didu kién 6n dinh, ndng dd ES khing dai,
nghia 12 qua trinh gilt vai trd quy€t dinh dong hoe phin iing 1a qud trinh chuy&n hoa ES
thinh san phim.

Trong didu kién &n dinh, vin tdc tao thanh 8 hgp ES biing van t6¢ phan rd né, nghia
12 trén cd s ca dinh ludt tudng tde vt chal, hiing s6 cin biing phdn @ng bdc mét bing:

k, [ES]

o= - (13.1)
"k, [ElS]

N&u ndng d6 ban diu ciia men (chinh xdc hon, cdc tim hoat ddng clia men) biang E,,
thi phuong trink cin bing vit chat sé 1a:
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_ |Eo] = [E] + [ES] (13.2)
Nhu viy: ki([Eo] ~ [ESDIS] = ko{ES] + k3{ES] (13.3)

hay: ki[Eo}[S]={ES] (ky + k3 +k[S]) _ (13.4)
Do d6 nong dd t6 hop [ES] s& biing:
kK \[E .
[ES] = __..1_[.9_]& (13.5)
K+ k4 &, IS]
Chia t vd miu cho k| va dat —lill:ﬁ:km , ta thu dugc:
1
[Es] - ol (13.6)
K [S]
Vin t6¢ tao thanh sdn phim P ¢6 thé s& 1a:
9P i (Es) (13.7)
dt
Tir hai phuong trinh cudi suy ra:
dP E,1[S
__=k3[ES]ZM (13.8)
dt k_+[S]

Tu phudng trinh nay, o rang 1a khi nong d6 co chdlt [S} nhd, vin td¢ phin ting 1én
men thay doi gin tuyén tinh véi sy gia ting cia ndng dd chit 1én men. Van t6c &i da
bing k3|E,]. Trong trudng hgp ndy, cin bing phin tng dich chuyén vé bén phai va thuc
t€ toan bd men déu nam & dang t8 hgp ES. Pidu d6 dudc quan st khi Iugng chat 1én men
ding k€. Do do, van tdc phan ing khong phu thude ndng do chit 1en men.

Biéu dién j—P:V , con K3|Eg| = Vg, ta thu duge phuong trinh Michaelis-Menten:
T

{13.9)

Hing sd k, goi 13 hing s0 IN A
Michaelis-Menten, N6 ddc trung cho
sy phu thudc cla vin t8c phdn @ng 1én
men vio nong dé chit [én men & trang
thdi 6n dinh. Hing s6 niy ¢6 don vi do
la mol/L

NEu V = 0,5V, thi ky, = [S]. Tir oo
diy suy ra ring hiing s& k;, bing ndng -
d6 chdt 1¢n men, khi van ¢ lén men  -1km s
bing mot nra van tde cure dai. PE xdc
dinh gid tri ky,, ngudi ta khdo sit su phu Hinh 13.1. Xdc dinh hdng sk,
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thudc clia van tdc phdn (ng vio ndng dé chat 1én men trong khodng rong [S]. Sy phy
thude nay 1 duting thing cit truc tung 1/V tai 1/V o va truc hoanh 1/[S] tai -1/Ky,.

13.2.3. Sy ting trudng cia khéi sinh hoc

Trong qud trinh x 1y nudce thai sé

« R - W - " . u

dién ra gud trinh ting trudng sinh [ I ooy v
khai, phu thude vao ban chét héa hoc

cia chdt 6 nhi€m, dang va sy tudn - L

hoan vi sinh vat, BOD va COD, ndng
d6 photpho va nitd trong nudc thai,
vao nhiét d) ctGa né. Sy ting trudng
khoi sinh hoc ¢dn phu thudc vao vin
tdc nhan db1 vi sinh vat va ¢d dang
phu thudce phic tap vao thdi gian. bsi Hinh13.2. Van tdc tdng trudng vi sinh

véi qud trinh gidn doan & dang tdng

qudt gui trinh ting trudng vi sinh theo thdi gian duge bidu dién bing dudng cong trén
hinh 13.2.

Su ting trudng vi sinh, dugce thé hién thdng qua van téc, chia lam 5 pha, Pha I - €&
bao ting theo kich thitde nhung s¢ lugng khong ting. Pha I - t€ bao duge nhin lén véi
vin tdc to1 da. Pha III - su ting trtdng chidm, chit dinh dudng bi can. Pha IV - pha ting
trudng 6n dinh, s& Iugng vi sinh khdng thay di. Pha V - pha chét.

Hé s6 géc cia dudng cong chi ra van to¢ ting trudng te thdi, thay ddi trong céc
khoang thoi gian khdc nhau. Pha 11 1a gial doan phdt trién vi sinh nhanh nhit. Néu di
chit dinh dudng thi vin 8¢ ting trudng khong bi gidi han bdi sdn phiam phén ra. Su ting
trudng sinh khoi dién ra vdi vin toc khong déi theo dudng thing. Hé 8 gée clia duding
thiing nay 1 pmay dude goi 1a vin téc ting trudng riéng phan.

Vin tdc ting trudng riéng phian dic trung cho mdi loai vi sinh va mdi trudng. Su phu
thudc ctia nd vao ndng dd chit 1én men duge xdc dinh bdi phuong trinh Monod

= “max [S]
K, +[S]

K ludn 18n hon O, vi vﬁ‘y iSVk,y + |S] luén nhd hon 1, do d6 khong thé dat pygux-

(13.10)

D31 véi cdc tinh todn gan dung, vin 8¢ ting trudng sinh khdi co the xdc dinh theo
cong thire:
P =K. (COD - BOD,,) . (13.11)
PR - - N P . . % " N
Hé s8 K dac trung cho chit lugng bun hoat tinh duge xde dinh bang thue nghiem va
thay ddi rong khodng 0,1 - 0.9.
Trong didu kién xi7 1§ lién tuc, thudng xuyén nhip vi sinh va 18y sdn phim phan hiy,
¢6 the giit vin (3¢ nhan déi vi khudn cao bing cdch diéu chinh ndng do chit dinh dudng
v $4n phdm phin rd & mdc ¢6 dinh.
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13.3. SU ANH HUGNG CUA CAC YEU TO KHAC NHAU LEN VAN TOC OXI HOA
SINH HOC

Vin tdc oxi hda phu thude vao ndng dd chat hitu cg, tinh phan phdi dong vao clia hé
théng x& 1y va ndng do tap chat trong nude. Cdc y&u td chid yéu anh hudng dén van toe
phdn @ng sinh hoc 13 ¢hé db dong chay, nong do6 chat hitu cg, ham lugng oxi, nhiét d6, pH
cuia moi truding, ham lugng dinh dudng, ciing nhy céc kim loai na ng va mudi khodng.

- Ch& d% chady rdi trong cac cdng trinh xir 1y Jam phéan tdn cdc bong bun hoat tinh,
lam tang vin tdc cung cAp chat dinh dudng va oxi cho vi sinh vit nén sé Am ting van toc
xit ly. Cuting do khuay trén phu thude lugng khong khi cin cdp vio. Che d6 chdy i cia
dong dat duge 1a nhd sy khudy trn minh liét, kic dé bun hoat tinh & trang thai 1¢ ling
nén bdo dam sy phan bd dong déu thite dn va vi sinh trong nudc thii.

- Liéu lugng cda bun hoat tinh phu thude chf 6 bun. Chi s& bin cang nho, liéu luong
bun can cho vio cong trinh x Iy cang 18n. Nén giit cdc (i 1é sau:

| Chis6 bun, mg/ 50 80 120 150 200 250 300 |
| Liéu lugng bon, g1 | 6 43 3 25 3 LS 1

D& xit Iy, cdn sif dung bun hoat tinh méi, dé 1dng va bén ddi véi sy dao dong clia
nhi¢t do va pH ctia mdi trudng,

Ngudi ta di xdc dinh duge ring van e phdn dng sinh héa ting theo sy gia Lang nhiét
dd cta nude thai. Tuy nhién, thye €, nhiét do duge giir 6 khoang gidi han 20+80°C. Nhiét
dd cao ¢6 thé 1am chét vi sinh vit. O nhiét do thdp hon, vin t8c x{t Iy s& gidm, qué trinh
thich nghi cta vi sinh véi chat 6 nhiém mdi s& chim, anh huding dén cic qud trinh nitrit
hoa, keo tu va ling biin hoat tinh. Su ¢ gia ting nhiét dd trong 4idi han t6i vu lam ting qud
trinh phiin huy cdc chit hitu co 2-3 1an. Tuy nhién, khi nhiét d¢ ting, sif hda tan oxi bi
gidm. Vi vy, d€ gilt ndng do oxi c¢in thiét trong nude, phai ti€n hanh suc khi manh hen.

Buin hogt tinh ¢6 khd ning hap thu cdc mudi kim loai ning. Khi d6, hoat tinh sinh hoe
cla bln gidm va xdy ra hién tigng trudng bun do si phat tri€n manh liét cta cdc vi
khuin dang sdi. Theo mite do doc hai, ¢dc kim loat ning ¢6 thé duge sip x€p theo trinh
tr sau:

Sb>Ag>Cu>Hg>Co2Ni2Pb>Cr't >V >Cd>Zn > Fe,
Mudi clia cac kim loai ndy lam gidm vin 3¢ xit Iy. Ndng d6 cho phép clia cdc chat
dde hai, khong dnh huGing dé€n sy oxi héa sinh hoc, phu thudc bin chit ciia ching. Truding
hap nude thdi chita nhiéu loai chit dac hai thi viée tinh todn hé théng xut ly phai tinh theo

chit hoat ddong manh nhat. Sy gia ting nong dé khodng chat (cao hon ndng do 61 da cho
phép) ciing ¢6 thé dnh hudng xiu dén vén B¢ xiy ly.

Cdc vi sinh vt ¢in ¢6 oxi d€ oxi héa cic chat hifu o, nhiung ching chi ¢ thé sit
dung oxi ¢ dang hda tan trong nudc. BE bio hda oxi trong nude thai, ngudi ta ti€n hanh
qud trinh suc khi biing cdch phin phai khi thinh cdc bot nhd va phan bd déu trong nudc
thii. Oxi tif cdc bot khong khi s& hod tan trong nudc va duge vi sinh sit dung.
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Sy van chuyén oxi tr pha khi dén cic
t€ bao cla vi sinh dién ra theo hai giai
doan. O giai doan diu, dién ra sy vén
chuyén oxi tif bot khi vao khdi chat 1ong, &
giai doan thd hai, van chuyén oxi di dudgc
hip thu tir chat 1éng dén cde t& bao vi sinh,
¢ht y&u bdi tac ddng cia cdc xung chiy roi.

Ca hai giai doan nay deu lién quan dén trd Hinh 13.3. So dd qud trinh van chuyén
lue khu€ch tan tir phia chit léng trong bot oxy tit khong khi dén 18" bévo vi sinh

khong khi vd trong t&€ bao cdc bdng vi sinh,
S¢ db cta qua trinh nay dudc trinh bay trén hinh 13.3. Bdi vi oxi kho hoa tan trong nudc
nén trd Iue khuéch tan cda pha khi c6 thé bé qua, van tdc hip thu sé dude quyét dinh bdi
tré hic cia pha léng. Chiéu day 18p phim ¢ chay quanh vat thé kich thude 1 phu thuge hé
s khuéch tin D, dd nhét g, khai tugng riéng pg, van tde dong chay vy.

1

=D {&J L (13.12)
¥

PB 'R

Bdi vi cdce vi sinh ¢6 kich thude khong dang ké va chuyén dong cling vdi van toc
nudc thai, nén chiéu day 1dp phim ldng & thanh t€ bio nhd hdn rat nhiéu so véi I6p phim
xung quanh bot khi, khéng dnh hudng ding ké dén trd lue trong sy van chuyén oxi. Cin
phdi tinh thém ring bé mit riéng phin cla cdc vi sinh vat rdt 18n so vdi bé mit ricag
phin cta bot khi, nén ¢6 th¢ k&t ludn su van chuyén oxi tif bot khi dén vi sinh duge xdc
dinh chi y&u bdi trd Iye khu&ch tan ctia chit 1dng xung quanh bot khi.

Pai vdi cde khi khé hoa tan, hé s6 truyén khoi tdng qudt biing hé s& truyén khdi
trong pha l6ng. BE miit tiép xiic pha giita khong khi v nudc thdi trong cong trinh xt 1y
thuting khong duge bict nén trong tinh todn, ngudi ta stt dung hé s& truyén khéi thé tich
By. Lugng oxi duge hidp thy ¢6 thé tinh theo phuong triinh truyén khoi:

M= B,V(C, - C) (13.13)

G day M- lwong oxi duge hidp thu, ke/s:

B,- h¢ s6 truyén khi (hE tich, s
V- thé tich nude (hdi trong thi€t bi xir 1§, m’;
C,, C- ndng dd cin bing vi ndng dd oxi rong chat 1dng, ke/m’.

T phuung trinh ndy, lugng oxi hdp thu ¢6 thé duge gia ting bing cich ting hé s0
truyén khoi hodc dong lue. Su thay ddi dong lue ¢6 thé dat duge nhd ting néng dd oxi
trong khong khi, gidm ndng dd chat hitu cd hodc ting dp sudt cda qud trinh hip thy. Toy
nhién cdc phudng thife nay, hodc vé mat kinh t& khong cé 101 hodc khong thie diy ding
ké vé qud trinh.

Phuong thie 6n dinh nhat dé ting hegng oxi xam nhip vio nude thdi 13 ting he s0
truyCn khéi thé tich (). Hé sO nay I tich hé s& truyén khdi thue (B v6i bé mit tép xiic
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pha riéng phin (a). Néu ting cudng do pha vd dong khi, nghia 14 gidm kich thudc bot khi
(dg) va ting ham lugng khi cia dong nudc thai () thi cé thé ting ddng ké bé mat ti&p
xiic pha riéng phin. Nho d6 ting sy xAm nhp oxt vao nutde thdi. Bé mit ti€p xic pha
riéng phin bing:

- 5

13.14)
dg (

Cdc tinh chdl vat Ii cta nude thdi Anh hudng déng k& d&€n qua trinh hap thu oxi. o
nhdt va stic cang b¢ mdt dnh hudng dén kich thude bot khi, nén ctng lam thay déi bé mat
trao doi chat, do d6, cling céin dude tinh dé&n trong khi thiét k&.

Oxi hoa tan trong nude s& duge vi sinh tiéu thyu. Vin tdc cia qud trinh nay khong thé
Ién han van e hap thy, nén khdng s& 1am gidm sy trao ddi chat va gidm van 8¢ oxi hoa
chit & nhiém. Néng d6 oxi trong nude thai phu thudc vao ti 1€ van t5¢ hap thu va tiéu thy
OXi. Vin tdc¢ tiéu thy oxi phu thude vio nhidu y€u 8 nhu ham lwgng sinh khéi; van iS¢
ting trudng, hoat tinh cta vi sinh; dang va ndng do chat dinh dudng; muc do tich liy cdc
chat doc hai; ham lugng cic chit dinh dufing va oxi hda tan. Vin 3¢ tiéu thy oxi ting
theo su gia ting nong dd oxi trong nudc thai, Tuy nhién, diéu d6 chi x4y ra d€n mot gidi
han xidc dinh. Néng do oxi téi han (Cyp) 12 nbng do oxi ma 3 d6 vin tdc tiéu thu khong
d6i va khong phu thude vio SV gia ting nbng d6. Nong db t6i han nhd hon ndng do bio
hoa (Cp) v phu thude vao bda chat vi sinh ciing nhu nhiét do.

Vin tdc gia ting nong db oxi tan trong nudc sé bing hidu vin tc hip thu va vin tdc
ti¢u thuy

dC
E;—:BVV(CP—C)—VB (13.15)
vp =CQo; (13.16)

Jdiy C-nbngdd oxi trong 1€ bio
Qo2 - luu ludng oxi

N&u viin 8¢ tiéu thy vy nhéd hon van toc ha'p thu thi ndng d oxi trong nudc thai ting
va do d6, 1am gidm van toc tiéu thu. K&t qui ndng d6 oxi trong nude thai dudc xac ldp
nrong ing vai dicu kién én dinh C,. C, s& khong ddi vi van tdc hap thu bing vén tdc
tiéu thu.

vp = By V(C,- Cp) (13.17)

Dau hiéu cla su thong khi nudc thdi dat yéu cdu la (C. - - Cyp) duong. Hi¢u s nay can
duge gilt 181 thiu bdi vi C. cang thdp thi dong hre hap thu cang cao. P& phin tng oxi héa
sinh hoc dién ra mot cdch hidu qua, trong nude thai cin ¢é cic h¢p chdt dinh du’é“ng N, §,
P, K, Mg, Ca, Na, Ce, Fe, Mn, Mo, Ni, Co, Zn, Cu,.. Trong $8 d6, chli yé€u van la nguyén
3 N, P va K Ia nhitng dinh duBng da lugng va phdi ¢6 ndng d6 di 16n d€ ddm bio cdc
qud trinh sinh hoc dién ra binh thudng. Néng do cdc nguyén t8 con lai khong ducse chudn
héa bdi vi da phin trong nude thai da c6 di.
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Sy thi€u hut nitd s& kim ham sy oxi héa chat hitu cd va tao thanh bin khé Mng. Sy
thi€u hyt photpho s€ gitip phdt trién clia vi khudn dang sdi va dé 1a nguyén nhin lam
truong buin, lam biin khé ldng, 181 cudn bun ra khoi thi€t bi xit 19, 1am chdm sy ting
truding cta bun va gidm cudng dd oxi héa. Cic nguyéntd dinh dudng dide sit dung 5t
nhdt & dang hgp chét, va niim wong cdc t€ bio vi sinh; nitg - & dang nhém ion amén
NH,", con photpho - & dang mudi cGa axit photphoric..

Nong do cdc nguyén 1& dinh duting phu thude thanh phin nudc thdi va duge xdc dinh
bing thue nghi¢m. BE tinh todn dinh hudng ¢6 thé sit dung tf 1& sau BODy,: N: P = 100: 5:
1. Ti 1é ndy chi dugc 4p dung trong thdi gian luu ba ngay. Khi thdi gian xif 1y lau, dé
trdnh sy gidm sudt lugng ciia biin hoat tinh, ta can phdi gidm ham luong nitd vi photpho.
NEu thisi gian x{ 1y 1a 20 ngay thi d lé BODy;: N: P phai giir & mitc 200: 5: 1. Trong
trutsing hop khdong di nitg, photpho va kali, ngudi a thém vao nude thdi cdce loai phin
khidc nhau d¢ ddm bédo di cdc ti 1& nhu trén. Céc hgp chit cha nitd, photpho va kali ¢6
chita nhiéu trong nudc thdi sinh hoat nén ¢ thé tin dung dé k&t hap xi Iy chung véi nude
thdi cong nghiép, khi d6, khong cin bd sung thém dinh dudng.

13.4. XU LY NUGC THAI TRONG PIEU KIEN TU NHIEN

Céc qua trinh x{ Iy sinh hoc ¢6 thé dién ra trong diéu kién tr nhién hay trong cdc
cong trinh nhén tao. Trong diéu kién nr nhién, qud trinh Xt 1y xdy ra trén cdc cinh dong
twdi, cdnh dong loc v cdc ao sinh hoc. Céc cdng trinh nhin tao 14 cic bé suc khi
(acrotank) va cdc thi€t bi loc sinh hoc. Kidu cOng trinh x 1y duge chon phu thude vi tri
nha mdy, diu kién khi hau, ngudn cip nudc, luu lugng nude thii, thanh phin va nong dd
& nhiém. Trong cdc ¢ong (rinh nhin tao, cdic qua trinh xt 1§ xdy ra vdi tée dd 1dn hon
trong di¢u kién t nhién.

13.4.1. Canh déng tudi

Do la khu dat duge chuin bi riéng biét d€ st dung ddng thii cho hai muc dich: x 1y
nude thdi va gieo rdng. X 1y nudce thi trong diéu kién tr nhién dién ra dudi tic dung
clia hé vi thye vat trong dat, thyc vat, anh sdng mit rdi, va khong Khi.

Hé sinh vit trong dat g@m ¢ vi khuin, men, nim, réu tao, ddng vat nguyén sinh va
dong vit khong xuong sdng. Nudce thdi ciing chita nhi¢u %i khudn. Trong Idp dit tich cuc
xudt hién suf widng tic phite tap cla cdc vi sinh vat ¢é bic canh tranh.

S& lugng vi sinh vit trong dit ctia cdnh ddng wdi phu thudc vao thai GEL rong nim.
Vio mia ddng, s8 lugng vi sinh vt nhd hon rat nhiéu so véi mba he. Néu chi duge ding
dé x1v 1y sinh hoc nude thai vi khong gieo réng ciy ndng nghiép thi ching duge goi 1
cic canh dbng loc nude. Cde cinh ddng Wi sau x{ ly sinh hoc nude thdi, lam Am vi bén
phin dudgce st dung dé gieo rong cdy ¢6 hat va ¢dy an tudi, ¢d, rau ciing nhu d€ trdng ciy
161 va ¢y nhd (cdy dang bui, khom). '

Cdc cinh ddng tudi co cde vu diém sau so vai cdce aerotank:

1. Gidm chi phi ddu nf va vin hanh.
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2. Khong thai nude ra ngoat pham vi dién tich tudi. -
3. Bdo dam dugce mila cdy ndng nghiép 16n va bén.
4. Phuc hdi dat bac miu.

Trong qué trinh x( 1§ sinh hoc, nude thdi di qua 1dp dat loc, trong dé cde hat 19 ling
v keo duge gilt lai, tao thanh mang trong 16 x3p ciia dat. Sau do, cdc mang nay ti€p tuc
hap phu cdc hat keo va cdc chit tan trong nudc thai. Oxi tir khéng khi xam nhép vio 16
x0p, oxi héa cdc chit hitu co, chuyén chiing thanh cidc hdp chit vé ca. Oxi khé xim nhip
vao 1dp a8t dudi siu, vi vay sv 6xy héa manh liét nhat didn ra trong 1dp dit phia trén
(0,2+0,4m). Néu khong dd oxi, trong dat s& bt ddu xay ra cdc qud tinh y&m khi. Cdc
cinh ddng tidi tt nhit nén bd tri rén cat, dat sét thit va dit den. Nudc ngdm khong duge
cao hon 1,25m tinh tir mat dat, n€u khoug thi phai lip h¢ théng thodt nude.

Mot phin dit s& duge ding lam cdnh déng loc du tri¥, bGi vi ¢6 _giai doan nao d6
trong ndm, khdng cho phép dua nude thdi ra cdnh ddng wdi. Khi dé tdng dién tich cdnh
dong tdi sé la:

Fy =K(F+EF)= K[Q l")] (13.18)
9 4

(Jday K-hé s8 duf tri (trong khodng 1,2 - 1,3)
* P Fi.dién tich cdc cdnh dong wedi va loc, ha
Q- luu lugng nudce that, m3fngﬁy dém
qq g- tai trong nu’du thdi wrén cdnh ddng loc vi Wi, m’ Yha. ngay dém, (dugce nhan
biing 5 - 20m’ *ha. ngay dém)

X Iy nude thdi ciing véi su tdi sit dung nude dé i va bon phin ¢¢ thé duge tién
hinh theo cic phudng dn khdc nhau (hinh 13 .4). '

|Sénxu:§t
NUGC thai - 4

i
Nuéc sach ¢
6

- 4

Nudc twudgi
! 8
Nudc tudi

k4
S
=~

4

Nudc sach

I_'w‘d—m -—] = |-
A

™ Ngi nhan nudc

Hinh 13.4. Cic phuong dn xit I sinh hoc nude thii trong didu kién te nhién
I~ cOng trinh x17 1y <0 hoc; 2- ¢6ng trinh x{ 1y hda 1i; 3- céag trinh x17 1§ sinh hoe;
4- ao nén bun hodic ao sinh hoe; 3- ranh thodt; 6- ao bay hoi; 7- cinh déng loc; 8- cinh ddng wiGi.

190



- Phuong dn 1. Nudce thdi sau khi x 1y ¢o hoe di vdo ao chifa, o1 sau d6 theo rinh
va0 ao bay hdi va canh dong tudi.

- Phudng dn 2. Nudc thai sau xir ly hoa 1y dudc dua dén ao sinh hoc, sau dé ra canh
dong wdi hode ddu tién ra cdnh ddng loc, rdi sau d6 d&n cdnh déng widi.

- Phuong dr 3. Nude thai sau xit 1y ¢d hoc, héa 1y va sinh hoc dudge dua dén cénh
dong widi, con trong giai doan khodng tudi duge, thii trwe ti€p vio ngudn tiép nhin.

Trong thoi glan gin day, viée wéi di't thd nhudng bing nude thai duge phd bién rong
rii. Nude duge phan bd qua hé thong phan phoi bing dng xi miing hoic dng PE. Qud
- trinh nay cho phép sif dung hoan toan dinh dudng cia nudc thai, ty déng hda qua trinh
tdi va bio ddm cdc yéu cdu vé vé sinh moi truding,

13.4.2. Ao sinh hoc

Ao sinh hoe 1a ddly ao gdm 3-5 bic, qua do nudc thai duge chdy vdi vin toe nhd,
duge lng trong va x{T 1y sinh hoe. Cde ao duge ing dung d€ x 1y sinh hoc va x{ 1§ bd
sung trong & hgp vdi cde cong trinh xit 1§ khdc. Ao duge chia ra [am ao thong khi ty
nhi¢n va nhdn tao. Ao thdong khi ty nhién khong siu (0,5-1m), hip thu nhiét tif dnh sing
mat rdi va ¢d chifa ede hé vi sinh vat. Vi khudn s& dung oxi sinh ra trong qué trinh
quang hgp tr réu tdo cling nhu oxi ¥ khong khi d€ oxi héa cdc chat 6 nhiém. Réu tdo
dén lugt minh tiéu thy CO,, photphat va nitrat amon, sinh ra 1 sy phin hiy sinh hoc
cdc chat hitu cd. BE hog. dong binh thuting, ao sinh hoc ¢in phai dat gid tri pH va nhiét
dd 1w, Nhiét do trong nudc khdng duge thiap han 6°C. Trong tinh todn, ta ¢dn bdo
ddm thoi gian luu ¢dn thiét va van (8¢ oxi hda (duge ddnh gid theo BOD cda chit phin
huy chidm nhit).

Thdi gian Iwu cta nude thai trong ao sinh hoc vdi théng khi v nhién duge xdc dinh
theo ¢Ong thire:

L (L-L,

r=—L o (13.19)
K' Lli_Lg

G diy K- hing & van 8¢ tidu thu oxi, /ngd.
L,- BOD todn phin ctia nude thii, mgO-/1
Ly- BOD toan phin cda nude thii ra khdi ao, mgOa/l
L,- BOD toan phan phu thudc cde qud trinh trong nude, mg-/1
+ BO1 vdi mia néng: Ly = 6mg/l, Ly = 3mg/i
+ D31 vdi mua lanh: Ly = 4-5mg/l, L, = 1-2mg/l
Hing s0 K| phu thudc thanh phan va nhiét do nudc thai.

Ti€¢t dién hitu ich cda ao sinh hoe xdc dinh theo c¢dng thite:

F = aQ(Lu“Lt)

13.20
© (a-b)y o
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G diy Q- luu lugng nude thii, m/ngd
L,. Lt - BOD toan phdn clia nu8c vio va ra, mgOy/l
a, b- do hoa 1an oxi trong nude § giai doan diu clia qué trinh va theo thdi gian, mg/.
r|- su thong khi lai clia khi guyén, g!mz.ngd

Dién tich h¢ mat thye t€ clia ao bing:
F=-2& (13.21)

+ D61 véi ao o6 bij chia cit manh o’ =0,5 = 0,6

+Db6ivdiaccé b déndéu o =08+ 0,9 _

D€ tang van 8¢ hoa tan oxi, nghia 1a tang van 3¢ oxi héa, ngudi ta xay dung 8 hop
nhi€u ao thong khi. Sy thong khi dudc tién hanh bing cd khi hoac khi déng. Théng khi
cho phép tang tdi lugng chit & nhiém dén 3 - 3,5 1an va ting chiéu siu dén 3,5 m.

D€ xdc dinh sy gidm BOD clia ni¥de thai trong ao thdng khi, ta ¢6 thé sit dung cong
thifc sau:

1-exp(-a) )
L L [!_eXP(_a):|n+L ( )1_ x (1322)
=L j— " cexp{—a :
el S [zl
o
G day a=1+23k " (13.23)
Q

V- thé tich mdt ngin, m”
n- 88 ngiin ciia ao.

D€ nap khong khi trong thong khi biing khi dong, ngudi ta sit dung mdy nén 4p sudt
thip. Khi d6, ngoi sy bdo hda oxi, trong nude con dién ra sy khudy tron.

Hé thuce vat trong nude (réu, tdo) cling dnh hudng khdng nhd dén hiéu qui cha qué
trinh xr 1§ va né cling tiéu thy mdt phin cdc chat dinh dudng hoa tan trong nude. Nudc
thii duge xi¥ Iy bd sung trong cdc ao sinh hoc cAn duge khit tring biing clo tntde khi diing
vao muyc dich c¢dp nude,

Trong cdc ao 6n dinii, ¢dc qud trinh déng tu sinh hoce, 1ing tu, tSng hop quang hoc va
on dinh biin hoat tinh xdy ra ddng thdi. Céc ao sinh hoc dude s dung hdp i dé bd sung
nude thal.

Thé tich ao ¢6 thé dude tinh theo cong thie thire nghidm:

€T-D (13.24)

V =NyL,tee
(3 day Ny ndng d bin hoat tinh, mg/l
L,- BOD cta nudc thdi, mg/
T~ thi gian Iuv 181 vu cha nude théi, h
C- hing sd nhig1 4o _
(Ty- T)- hidu nhigt do (8 vu va nhigt d6 lam viéce
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13.5. XU LY NUGC THAI TRONG CAC CONG TRINH NHAN TAO

Viéce xtt Iy nudc thdi trong diéu kién nhin tao dudc tién hanh trong diéu kién hi€u khi
hodc ky khi.

13.5.1. Phuong phap hiéu khi
13.5.1.1. Aerotank

Aerotank 12 t&n goi ctia bé chifa nude, thdng thudng biing bé tdng ot thép, qua trinh
Xt 1y trong aerotank dién ra khi nudc thai duge suc khi va hod udn vdi bun hoat tinh
(hinh 13.5).

} /— 2 3 4
AN
— * ' I’
Khing khi AN
Nudc sach r

~—1! L

Bun hoat tinh

Hinh 13.5. S d6 he thing xit Iy sinh hoc
1- bé& ling dot 1; 2- bé suc khi sd bd; 3- aerotank; 4- b& phuc hdi; 5- bé ling dot 2,

Nugc thai duge cho vio bé ling (1) nhim loai bdt mdt phan cin 1 Wing. DE ting
cudng qud trinh ling, ta ¢6 thé thém vio mot phan bun hoat tinh. Sau d6, nude rong di
vio bé On dinh (2). e} diy, nudc thai duge suc khi sd bd trong khodng 15-20 phiit. BE nay
cling duge bd sung biin hoat tinh 1t bé 1dng dgt hai (5). Trong trudng hop cin thiét, ngudi
ta ¢6 thé chAm thém cic chit dinh dudng. Tu bé &n dinh, nude thdi chdy vao bé aerotank,
trong bé nay bin hoat tinh ciing dude tuin hoan vé ngin (4).

Cidc qud trinh sinh hoc xdy ra trong aerotank chia lam 2 giai doan:

Hap thu cdc chat hitu ¢d 1én trén bé mit bitn hoat tinh va khodng hda cdc chat dé bi
ox1 hoa vl sy tiéu thu oxi méanh liét,

Oxi hoa bd sung cidc chit hitu ¢d khd phin hay, tai sinh bun hoat tinh. O giai doan
nay, oxi duge tiéu thy chdm.

Aerotank dude chia ra lam hai phdn: phin tii sinh (25% thé tich chung) v phin
thdng khi 13 ndi dién ra qud trinh x& 1y chinh, Sy hién dién ctia phan tdi sinh cho phép xit
Iy nude thai dim didc hon va ting ning sudt cla hé thdng,

Trude khi vao bé aerotank, nude thdi khong duge chita hon 150 mg/l SS va 25mg/
diu md. Nhiét d nude thai dao déng trong khodng 6 - 30°C, pH 6,5 - 9.
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Sau khi ti€p xtc va i€n hanh qué trinh x{ 19, nudc thai ¢6 chida bun duge dua vao bé
ling dot 2 (5) nhim tich ri€ng bitn va nude. Phan 16n bun hoat tinh tuAn hoan dudc quay
trd lai aerotank va lugng b du dua vé bé thong khi sd b (2).

Aerotank ¢6 th€ 1a cdc hd nude 16 thién, duge trang bi ¢d cdu suc khi cudng bic.
Chiing ¢6 thé & dang 2, 3 va 4 hanh lang. Chi¢u sfu ctta aerotank 13 2-5 m. Acrotank
dugce phin loai nhv sau: theo ch€ do thiy dong: aerotank ddy, aerotank khudy va
aerotank ki€u trung gian; theo phuong thife tdi sich bun hoat tinh: aerotank vdi phan tai
sinh riéng bigt va aerotank khdng ¢6 phin tdi sinh riéng; theo tai trong biin hoat tinh: cao
tai (xtf Iy khong hoan toan), trung bink va thp tai; theo s& bic: 1, 2 hay nhiéu bic; theo
ch& d nap nude thai: chdy, ban chdy, vdi mie hoat dOong thay ddi va ti€p xuc; theo dau
hiéu cau tric.

Phé bién nhat 1a acrotank hanh lang, hoat ddng nhi mo hinh day, khudy va vdi ché
dd k&t hop.

Cidc s0 db aerotank vdi cic cau tric dong nudc thai va ban tuan hoan khic nhau duge
trinh bay trén hinh 13.6.

Bun heat tinh

NudcthéiJ J J"
11117
v

Nudc thai j ¥
> Hbén hgp
%}-—b bun nudc
hoat tinh + * I H8n hgp
bun nudc
a) b)

Hinh 13.6. Acrotunk vdi cde cdu trife dong nudc théi va bim hoat tink tudn hoan khde rhau
) aerotank - ddy; b) uerotank - khudy tron

Trong aerotank - diy, nudc va bun duge cho vao mot dau thi€t b, con hdn hgp duge
I3y ra tir ddu kia. Aerotank c6 1-4 hanh lang. Ché @b Lhay li thuyél cla dong la day i
wong, khéng ¢6 khudy tron doc. Tuy nhién, trong thue t& sy khudy uwéon doc nay la dang
k€. Sy thay ddi thanh phin nude thdi doc theo chidu dai aerotank ¢ gdy khé khin cho qua
trmh thich nghi va lam gidm hoat tinh cda bun. Céc aerotank loai nay duge tng dung dé
Xt ly nudc thii sdn xuit loling (BODy, # 300 mg/l).

Trong acrotank - khuly trdn, nude va biin dude phin ph&i déu doc theo hanh lang
aerotank. Su khudy trdn hoan todn nude thai va ban trong aerotank bdo ddm tinh dong
nhit ndng do bin, do dé, dam bio vn td¢ oxi hoa sinh hoc. Cdce aerotank nay thudng
dude ding d¢ xd 1y nude thdi sdn xudt ddm dic (BODy, dén 100 mg/l).

Cic su db cong nghé chii y&u xt 1y nudc thai trong aerotank dudgc trinh bay trén hinh 13.7.

S¢ dd 1 bic khong tdi sinh bun ducic Ung dung khi BOD, clia nude thii khong 16n
han 150 mg/l, ¢6 tdi sinh bun dang khi BODy, 16n hon 150 mg/l hodc trong nude ¢é céc
chit dde. S dd 2 biac dude ung dung khi x& Iy mrde thdi dam dic.
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Hinh 13.7. Cdc so d6 hé thong xit Iy nide thdi trong aerotank
a- aerotank | bac khdng tdi sinh ban; b- aerotank I bdc ¢d tdi sink biin;
¢- aerotunk 2 bdc khing tdi sinh biin; d- aerotank 2 bdc ¢ tdi sinh bun.
I- acrotank; 2- b€ ling; 3- tram bom blin; 4- b€ tdi sinh bic 1;
5- acrotank bac 2; 6- bé tdi sinh bic 2.

Su théng khi : DS hda tan ¢Ga oxi trong nude thip (phu thudc nhiét do va dp sudt), vi

viy, d€ bio hda oxi trong nude can sit dung mot Iudng 16n khong khi. B3 hoa tan cha oxi

trong nudc & dp suit 0,1 MPa (dp sudt khi quyén) ¢6 gid tri duge cho trong bing sau:

0

t

,C 5

10

12 14

16 4

20

22 24 26

28 |

B3 hoa tan, mg/l

12,8 |1

1,3 108|103

98 | 94

9,0

87 | 83 | 80

1,7

Su thdng khi cin bdo dadm bé mit 1i€p xic 16n gita khong khi, nudc thii va bin, d6

I diéu kién dé€ xir Iy dat hiéu qua cao. Trong thyc t&, ngudi ta s& dung cdc bién phdp
théng khi khi ddng, ¢o hoc va khi - cd. Viéc Ita chon bién phdp théng khi phu thude kiéu
aerotank va cudng dd thong khi cin thiét.



Trong thong khi khi ddng, khdng khi nén nhd quat théi qua cic tim hodc dng sit XOp.
Trong théng khi cd hoe, ¢6 su khudy trdn nude biing cdc cd cau khdc nhau dé bdo dam
phin nhé dong khong khi,

Thung khi khi -co duge dp dung trong trudng hop yéu ciu khudy tréon minh liét va
cOng sufit oxi hoa cao. Trong truGing hgp nay, khdng khi nén di qua vanh suc khi ¢4 18 1én
va bi pha vd thanh cde bot nhd. Biéu nay cho phep tang hiéu qud st dung oxi va gidm chi
phi niing lugng cho viéc hinh thanh bot khi s0 vdi thong khi khi dong.

Thoi gian thong khi wong cde bé aerotank bling:

BOD, -BOD,

- e 13.25
a{l-S)K (13:23)

3 day BOD,, BOD1- BODy, clla nude cin xif ly va nude sach, my/l
a- licu lugng bin g/
S}- d6 ro cta biin, phan ddn vi

K- vén 8¢ oxi héa trung binh, mg/g.h. K thy thude vao loai nudce thai, dude xdc dinh
theo biing 13.1.

Bang 13.1. Bing xdc¢ dinh van 16¢ oxi héa trung binh

Loai nudc thai K, mg/g.h Loar nudc thai K, mg/g.h

Nudc (hai thinh phd 12-15 Nha miy metylstyren 13
Nhi may trich colofan 12 Nha may clopren 16
Nha may divinylstirol 7 Nha mdy isopren 12
Nude thai chida phenol: Nude thai chita dau:

- Khi ¢h¢ bién dd phién 12 - Tram chung khir mudi 6,6

- Khi ché bién than nau 16 - Nha miy héa diu 10
Nhiv miy gidy xenlulo: Nuge thii sdn xuil glyxerin:

- Suntit 33 - Tiokol 7

- Sunphat 9.4 - Axelal 30
Nhd miy canxi sunphat I Nude thii sdn xual axit béo:
Nudie thil san xudt sdi 16ng hap 36 - Benzen:
Nude thii cia ché bién khi than 15 - Benzoic: 15
Nudc thiii sinh hoat 20-25

bé ting cudng qud trinh x¥ 1y sinh hoc, trude aerotank, nudc thai can duge xit ly
biing cdc chit oxi hoa (vi dy, 0z0n) vdi muc dich giam COD. Pé dat muc dich nay, ngudi
ta di nghién ctu qud trinh x{& ly nude thai trong cdc him siu (aerotank gi€ng sdu). Trong
do, ngudi ta ldp cdc ong3 ddng vdi chiéu sdu dén tin ddy him. Nude thai va khdng khi
duge cho dong thdi vao dng. Dudi tdc dung clia dp sudt thay tinh 16n, oxi trong khéng khi
hda tan hidu nhy hoan toan vao nude thii. Khi dé, mic dé st dung oxi cla vi sinh gia
tang. HOn hop nudce, bun theo Sng ning di 1én trén. Sau khi khit khi (CO3, Oy), nudc thai
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di vao bé ling. Hé thong xi 1y kiéu nay chi€ém dién tich nhd, trong thdi gian hoat dong
khong tao ra mii va hiéu qua x\f Iy cao.

Quad trinh x& 1y sinh héa v tdch bun trong cac thi€t bi tuyén néi ciing d3 duge nghién
ciu (hinh 13.8).

Nufdic thﬁi'/' i

Can ‘

Khéng khi

/—5

] = Nudc sach

Can

Hinh 13.8. Thiét bi xit Iy sinh hoc visi nén bitn bdng tuyén néi
L. b€ ling; 2. acrotank; 3,6, mady bom; 4, thi€t bi tuyén ndi; 5. bé Gép xdc; 7. ejector; 8. bdn cao dp

Nude thii duge dua qua bé ldng d€ tich can, réi di vio bé aerotank. Sau d6, hén hgp
nude, ban dude dua 18n thidt bi tuyén ndi, trong d6, ban hoat tinh nhd cdc bong béng khi
ning 1én va tip trung trén bé mit nudc. Mot phin bln hoat tinh quay @ lat acrotank,
phin ¢on lai ciing phin nude sau xi Iy duge dua vao bé chita tiép xie. G day bin s& dudc
tich ra.

Viée sit dung thiét bi tuyén ndi cho phép ting néng dd bun hoat tinh trong acrotank
dén 10-12g/1 va tang ning sudt tir 2-3 lin. Qua trinh nay duge dp dung dé xt Iy nude thai
¢6 ndng do chat 6 nhiém dim didc.

13.5.1.2. Thiét bi lpc sinh hoc

Thiét bi loc sinh hoc 13 thiét bi duge b3 trf dém va ¢d ciu phin phdi nude cing nhu
khong khi. Trong thi€t bi loc sinh hoc, nuge thidi duge loc qua 16p vat li€u bao pht bdi
mang vi sinh vit. Vi sinh trong mang sinh hoc s& oxi héa céc chit hitu cg, st dung ching
lam ngudn dinh dudng va niang lugng. Nhu vay, chat hitu co duge tdch ra khdi nude, con
khéi Iwdng ¢ia mang sinh hoc ting 1én. Mang vi sinh chét dude cudn trdi theo nude va
dua ra khoi thi€t bi loc sinh hoc.

Vit lieu dém 13 vit Lidu ¢6 db xSp cao, khdi lvgng riéng nhd va bé mit riéng phin
16n nhu s6i, dd, 6ng nhua, sdi nhya, so dira.....

Mang sinh hoc déng vai trd tuong ty nhu biin hoat tinh. N6 hép thu va phan hidy céc
chit hitu c¢f trong nude thii. Cudng dd oxi hoa trong thi€t bi loc sinh hoe thip hon trong
aerotank. Phan 18n cdc vi sinh vét ¢ khd nang xam chi€ém bé mit vt rdn nhd polimer
ngoai bao, tao thinh mdt 16p mang nhdy. Viéc phan hily chat hitu cd dién ra ngay trén bé
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mit va d trong ldp mang nhay ndy. Qud trinh dién ra rat phiic tap. Ban diu, oxy va thifc
dn duge van chuyén t6i bé mat 1dp mang. Khi nay, bé day 16p ming cdn twong doi nhd,
oXy ¢ khd nidng xuyén thdu vao trong t€ bao. Theo thdi gian, bé day Idp mang nay
ting lén, din t¢i viée bén trong mang hinh thanh mét 19p ky khi ndm dudi 18p hi€u khi.

Khi chdt hitu ¢d khong cdn, cdc t€ bao bi phén hiy, tréc thanh titng ming, cudn theo
dong nudc.

Cic y€u td anh hitdng dén hicu quéd xu 1y trong thi€t bi loc sinh hoc 1a: bin chat cda
chat hitu ¢ & nhiém, vin td¢ oxi héa, cuding d6 théng khi, i€t dién mang sinh hoc, thinh
phan vi sinh, dién tich va chiéu cao thiét bi, ddc tinh vat liéu dém (kich thudc, do x&p va
bé miit riéng phan), tinh chat vét i cta nudc thai, nhiét do cda qud trinh, tii trong thay
iuc, cuding dd tuln hodn, sif phin phdi nudc thai...

Thi€t bi loc sinh hoc nho _g,]ot ¢d nang suat thap nhumg bao ddm xt It twén hoan. Tai
trong thuy luc 12 0,5 + 3m’ f‘(m angd). Ching c6 thé dp dung dé x Iy nude vai nang suit
100m’ }’ngd néu BOD < 200 mg/l.

Thiét bi loc sinh hoc cao tai hoat dong vdi tdi trong thiy lue 10-30m3/(m2.ngd), l6n
hdn thi€t bi loc sinh hoc nhd giot 10-15 lan, nhung né khéng bdo dim xi ly sinh hoc
hoan toan.

pé hoa tan oxi tot hdn, ngudi ta ti€n hanh thdng khi, Thé tich khong khi khong vugt
qui lom’ 1m? nudc thai,

Khi BOD2 > 300 mg/l, nhat dinh phai tudn hodn nudc thai.

Thip loc sinh hoc duge s dung dé x& Iy nudc thdi c6 nang suat lén dén
5.000m /ngay dém.

Dudt ddy s€ trinh bay mét s6 cong trinh loc sinh hoc hi€u khi ¢d bn.

(1) BE loc sink hoc nhd giot: BE loc sink hoc nhd giot dung dé xtt I§ nuSe thai triét dé,
thuting ¢ hinh try hodc chit nhat. Pac diém riéng ctia b€ 1a kich thude hat vat liéu loc nhé

hon 25-30mm, tdi trong thily luc 0.5-1 m' *rm’ vt higu locngay. Hiéu sudt xir 1y rit cao, ¢é
thé 1én d&n 90%¢ theo BOD).

Cong sudt oxy hod, 1a hutgng oxy tinh thco BOD trong ngay uén 1 m’ vit lige loc,
duge xdc dinh dya trén nhiét do nuwde thdi, mifc dé nhim ban, vit liéu loc va phuong
phiip thdng khi.

Nhi¢t dé trung binh nam ty ’Cy Cong suiit oxy hod (gz’m'i,ngay)
6-10 250
10 _ 300
>10 300%(1/ 10)

Thé tich vit liéu loc trén Im’ nudc thai trong ngay:
CO

W, = (13.26)
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Trong dd:

S, - ham lugng BOD déu vio, mg/l

S - ham hrgng BOD dau ra, mg/l
CO - ¢ong suit oxy hod, gmeVLL.ngﬁy

Tai trong thiy luc cho phép (g) 1a Iugng nude thdi xit Iy trong ngay tinh theo im? vat

fiéu loc.

(_l:

CO

q phu thudc vao ham lugng BOD.

,m /m’VLL.ngay

(13.27)

Nhi¢t dd trung binh
cita khong khi ("C)

Cong sudt oxy hod
(gim VLL.ngay)

do (m3r'm3VLL.nge‘1y)

BODQ() =200 mgﬂ

BOD;U =300 mgfl

6- 10
>10

250
300

1.25
1.50

0.83
1.00

Thé tich ldp vatlién loc W.

\r‘\?z\}\e'le:g,m3

o

{13.28)

Vi Q - luu lugng nudce that, mBIngﬁy

(2) BE loc sinh hoc cao tdi: BE loc sinh hoc cao tai ¢6 chiéu cao cong lac va tai trong
thay lyc cao han so vii bé loc sinh hoc nhd giot, ¢é thé 1&n dén 10-30m’ Ym’VLL. ngay.
B& nay ¢ 8¢ do loc va sy rao ddi khong khi 1dn nén qud trinh oxy hod chit hitu cd dién
raxrﬁ't nhanh, ¢é thé dung d€ xit 1y timg phin hay hoan toan vdi cdng suat 50.000
m /ngay.

B¢ loc sinh hoc vdi vat liéu loc 13 d4, than cuc, ¢6 kich thude vat liéu loc 60-100mm,
chiéu cao 1dp vat lidu loc 0,9-2,5m.

Hiéu qua khir BOD trong b€ ¢6 tudn hoan 1a:

E= 100 , % (13.29)
1+ 0.4433\E
VF
Trong do:
W - tai trong BOD trong ngay, kg/ngay
V - thé tich vt ligu loc, m’
F - théng s8 wan hoan nudc
F= i-“—z (13.30)
a1+

Vdin= Qluﬁn hnim‘deﬁu it
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Trén hinh 13.9 tinh bay thiét bi thong
khi - loc sinh hoc. Thiét bi ndy ¢6 cdc nita
ong tru dudng kinh 80mm dude bd i nim
ngang xen k€ nhau. Nude théi di vao tir trén,
d3 day cdc 6ng nifa try va chdy iran xudng
dudi. G miit ngoai clia dhg hinh thanh céc
mang sinh hoc, con bén trong 6ng 1a khéi
sinh vit gidng nhu biin hoat tinh. Nudc duge
bdo hoa oxi khi chdy tir trén xudng. Thiét bi
ndy c6 ndng sut va hiéu qui x¥ 1y cao.

Hinh 13.9. Thiétbj
thing khi - loc sinh hoc

D€ loai tap chat hitu c¢ va ti€n hanh qu4 trinh nitrit héa, khit nitrit, ngudi ta sing
ch€ thi€t bj "Hei Flon". Phdn cd bdn cdia né 1a thap véi I6p vat li€u hat gia 18ng (cdt).
Trén bé mit 16p vat lidu nay, cdc vi sinh vit s& dugc gieo cdy va hinh thanh. Nudc thii
sau khi bdo hda oxi sd bo duge cho chdy vao thdap theo chiéu tir dudi 1én trén véi vin
toc 25 + 60m/h. Trong thdp sé& hinh thanh 18p gid 1éng vdi bé mit tdi riéng phan khodng
3.200m%m’, 16n hon acrotank 20 Iin va I6n hon thi€t bi loc sinh hoc théng thuong
khodng 40 1an. Qué trinh x& Iy dién ra vdi van t6c rit I6n: BOD gidm 85 + 90% chi rong
vong 15 phat, trong khi & acrotank, thoi gian d6 1a 6-8h.

(3) BE loc sinh hoc véi lop vt liéu loc ngdp trong nude: Nude sau khi qua bé ling dot
I dugc bom 1én mang phan phdi, theo Sng din phan bd déu trén dién tich ddy b&. Nude
dugce tron déu voi khong khi cdp tir ngoai vao qua dan phin phdi. Hon hop khi- nudc thii
di cling chiéu wr dudi 1én, qua 16p vit liéu loc. Tai ddy xdy ra qud trinh khir BOD va
chuyén hoa NH,;" thanh NOs. Ldp vat liéu loc ciing ¢6 khi ning khit cin Ig ldng trong
nudc thai.

Khi bé loc dat dén dn tht 4p Iuc ydu cdu, ta Gén hanh rta bé loc. Pong van cip
nude va khi, ddng, md van xa ria lién tc nhiéu ldn, C6 2 cdch ti€n hanh x4 rita: cling
chiéu va di ¥ dwdi 1én; nguge chidu: nude thai di o rén xudng, gié di w dudi 1én. Quy
trinh ciing chi€u cho hi¢u qua cao vi #n that dp re nhd.

13.5.1.3. Ung dung oxi ky thugt d¢ thong khi nitéc théi

Hi¢n nay da bit dau st dung oxi k§ thuat dé théng khi nude thdi thay che oxi thong
thuting. Qua trinh nay dude goi la lang sinh hoc. N6 dude ti€n hanh trong thi€t bi kin va
duge goi 1 oxiten,

Viéc dp dung oxi thay cho khdng khi d€ thong khi nudc thi 6 nhidu wu didn:

1. Higu sudt sir dung oxi tang tir 8-9 d&n 20-25%.

2. Cuting dd oxi hda tang 5-6 1dn

3. B¢ bdo ddm ciing ndng d6 oxi trong nudc thai yéu ciu van e khufly tron thip
han, do d6 bun tao thanh ¢ dang bong to va chit nén d& ldng va loc, cho phép ting ndng
d0 biin dén 10g/l ma khong cn tang kich thude b€ ldng dot 11

200



4. Khi ndng d6 oxi cao, cdc vi khudn chi khéng phat trién.

5. Trong nudce da xi 1i, ndng dd oxi cdn du 16n nén ¢6 thé thic diy céc qud triinh xdt ly
ti¢p theo.

6. Qud trinh x1t 1§ khong tao ra mii do tién hanh trong thiét bi kin.

7. Chi phi dau t nho.

Tuy nhién, phudng phap nady ddt do ton kém cho viéc sdn xudt oxi, vi viy né dudc
ting dung trong trudng hop xi nghiép ¢6 sdn oxi. Trong oxiten do noéng dd CO, cao hon
trong aerotank nén pH gidm ddng ké. Thasi gian x& Iy gidm gy cdn trd qud trinh aitrit
héa. Pong thdi hé sé ting trudéng cua bin cling gidm tir 0,6-1,2 d6i véi aerotank cdn 0,4-
0,6 doi vdi oxiten.

Phu thugc vao thanh phin nude thdi, ndng do oxi 81 wu trong nude thai cla oxiten la
10-12mg/l, con lidu lugng bin 7-10g/1.

13.5.2. Phuong phdp yém khi

Phuong phdp nay dude tng dung d€ 1én men ¢in tao thanh trong xi¥ 1y héa sinh nwdce
thdi sdn xuit, cling nhut d€ x i bac mdt nude thii sdn xudt rit dam dic (BODy, =~ 4000-
5000 mg/l), chita cdc chat hitu ¢d ¢6 thé phan hdy bdi cdc vi sinh y&€m khi. Qud trinh
phin hiy ky khi dién ra qua nhiéu giai doan: thily phin cdc hogp chat phitc tap thanh
cde chdt don gidn hon nhw amino axit, dudng hoa tan, axit béo mach dai, glycerin; ién
men axit, hinh thanh cdc hgp chdt hitu ¢d don gidn hon nhy axit béo bay hdi, alcohol,
axit lactic, CO,, H;S..; 1én men acetat, cdc san phé‘fm hinh thanh tr giai doan axit hod
duge chuyén thanh acetat, Hy, CO,; hinh thanh CH,. MOt s6 cong trinh xi¥ 1y ky khi s&
trinh bay dudi day.

13.53.2.1. UASB

La bé ky khi 1dp ban chay ngugc dong. Trong b€ UASB, nudc thai duge dua vio tir
ddy b€ thdng qua hé thdng phan phdi dong vao. Nude thii chuyén dong theo chidu tir
dudi 1&n trén vai van toc 0,6 - 0,9 m/h, di qua Idp bin vi sinh ky khi 1¢ ling. Trong diéu
kién ky khi, cdc chilt hitu ¢d ¢6 trong nudc thai s& bi phin hiy thanh cde hgp chit ¢6 kho
lugng phéin t0 nhd han, hinh thanh cde khi nhu CHy, CO3, tao nén sy xdo trdn bén trong
bé. Khi duge tao ra ¢6 khuynh hudng bdm vao cic hat blin, ndi 1&n trén bé mit ciia bé, va
cham cdc tim hudng dong. Cdc tim niy ¢6 nhiém vu tdch khi, bun va nude. Cac hat bun
da duge tich khi s& roi xudng lai ting bun 1o ling. Khi sinh hoc s¢ dude thu bing hé
th{ng thu khi. :

Nong 40 bun trong bé ¢é thé 18n dén 10 - 40 g/l. Bun trong bé hinh thanh 2 viung:
ving ddy ¢é chiéu cao Y tinh 1 ddy chita cdc ¢in keo tu vdi néng dd 5-7%, phin wén 1
Idp bin 1¢ Iing ¢6 néng dé dao ddng tr 1 - 3 g/l. Sy hinh thanh bun hat 1am ting kha
ndng xu 1y. Qud trinh hinh thanh bin hat phu thudc nhiéu vao ban chat nudc thai, pH,
dinh duding, vin td¢ dong dang, tdi trong thiy luc, nhiét dd, didu kién van hanh.
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13.5.2.2. Bé loc sinh hoc ky khi
Bé€ loc ky khi duge 4p dung cho nudc

thai ¢6 ndng dd cao va thudng 13 bude xir 1y Gng dan khi ra
trude x1t 1y hi€u khi. Thdi gian lvu nude tron Ming thu nudc Ngan tach khi
Y B g 950 6T

bé la trén 20 ngdy, thong thudng 1a 50 ngay. o |-'—l

Tdi trong BODjs trung binh 0.1 kga’m3.ngéy, VAGh Ngdng peserressmnsunees L

hiéu suat thay ddi tir 50 - 80%. V4t ligu loc ndi | Ong dan nuéc ra
Nude thai duge dua vao phéir} phoi déu Lép can a ling

theo di€n tich ddy bé, di 1én tép xic vdi \——/

khdi bun 19 Wing dudi 1dp vat léu loc, mot Nuéc thai vao

phin chat thai bi phian hiy & day. Dong nudc "‘"—“_x

€p tuc t€p xdc vdi 16p vit lidu loc tao X3 cin du

ming vi sinh dinh bdm. Chilt hitu ¢d trong
nude thdi duge hap thy va phan hiy ky khi.
Sau mdt thisi gian, ton thit thiy lue sé ting
1én. Nudce qua 1dp foc s€ dugce tach khi, cho
chdy vio méang thu va dua di x{ 1§ hi€u khi.

Hinh 13.10. S0 d6 cdu tao bé loc ky khi

Khi [&n men

13.5.2.3. BE lén men cdn Can mgi—-|

Qua trinh 1én men duge tién hanh trong
bé metan - 1 b€ chira xdy kin véi trang bi cd
ciu nhip vi thdo ¢in - thudng ding d& xi 1y —
cdn. S¢ db bé metan dude trinh bay trén hinh
13.11. Trudic khi nhip vao bé metan, cin can
duge khit nuéce 181 da.

NuGc nong—
Can da 1&n men

Hinh 13.11. 5 d6 bé 16n men métan

Qud trinh 1én men ¢iin nude thdi cdng nghiép trong b€ metan cin phai ti€n hanh vdi
tai trong gidm tr 25 + 50% vi ndng do 4m, cdc mudi kim loai va cac chit khit ban cao.

Khd ning 1&n men t6i da chdt khdng tro clia can xdc¢ dinh theo cong thic:

a=(0,92z + 0,62y + 0,36x)*100 (13.27)

7, ¥, X ndng d4 md, hydrocachon va protit g/g chat khdng.tro cda cin.

Phuong phdp y&m khi ¢6 thé st dung dé xit ly nude thdi dim dac clda cic cng
nghiép thite phim, duge phdm, ch& bién len, axit béo 18ng hdp. Chi nén cho 1én men
phéin nudc thai dam dic nhat.

Dung tich bé metan ¢é thé xdc dinh theo cOng thitc sau:

L, -L
W=07=0 2 _ =t
Qr=Q A

J diy - thdi gian lwu chia nudce thai trong b¢ metan, ngdy dém
Q- Luu lugng nudce thai, m"'mgz‘iy dém
A- Tai trong chdt & nhiém trong 1 m” dung tich bé trong ngay dém kg/m’ ngay dém.

(13.28)

202



Trong diéu ki¢n 1&8n men 4m 1=7+15ngay dém

Trong diéu kién 1&n men thong thiy 1= {5+ 30 ngay dém
D4ai vai thigt bi ¢6 khudy rdn A=16=3.2 kgfrn3 ngay dém
b1 vdi metanten thong thuding A=0,28+0,04 kg/m” ngay dém

Sau khi 1&n men BODy, trong nutde thai 1a 1,5+2g/1 s& dude x(t Iy ti€p tuc trong aerotank.
Lugng khi 1én men rdt 1, d€n 0,5 = 0,7 m’/Kg BOD,,
13.5.3. X4 1§ k&t hgp mude thai sinh hoat va sin xuat

Qui trinh xit 1y & 8n dinh va hoan toan khi x(¥ 1y k&t hgp nudc thai sinh hoat va sin
xuiit, bdi vi trong thanh phdn nude thii sinh hoat ¢6 cdc chdt dinh dudng b8 sung cho
nude thdi cong nghiép. Bong thdi, nude thii sinh hoat cing gép phin pha lodng nudc thai
san xuat (hinh 13.12).

- =1

. th,/ | 2 /"'_3 [ 50|3(03)["
s o | }—‘ R 4

AAAAALA_ "sath

1 [ Khéng khi
Nudc lhéi[ o ‘}ﬁ &
san xuit i Khi
?J —‘ g
; § 10
Gan .
' [—\J\-H

Hinh 13.12. S0 d6 xit I k&t hup nudc thii sin xudt va sinh hoat
I, 7- b¢ &n dinh; 2, 8- b& IAng dot I; 3- bé wdn; 4- acrotank:
5- b¢ lng dgt I1; 6- b€ khit triing; 9- 10; 10- metanten; 1 1- mdy ¢p can.

M dd pha lodng can thiét la:
— Lu _th
th _L.‘ih

L,- BODy, cia nude thdi sin xudt, mg/l

m (13.26)

Lyn- BOD, ctia hdn hap, mg/l
Lsh- BODy, ctia nutde thai sinh hoat, mg/l
Nude thii sinh hoat sau khi ra bé 6n dinh duge dua vio bé 1ing. J da, phin nudc
trong chdy vdo bé tron dé hod trdn vdi nude thai sdn xuat cling da qua cac cdng doan
tuong tr. Ti€p theo, hdn hgp nudce thii sinh hoat v sin xuat dudgc dua vao aerotank. Sau
khi tich ban trong bé ldng dot U, nude thii duge khi tring rdi x4 ra ngudn 1i€p nhin hoidc
dugie sit dung lai trong sdn xudt.
Cin 1l ede b€ ling dua di 1én men trong b¢ métan. Khi sinh ra do 1&n men duge dua
vao 10 dot, quay wd lai cdp nhigt cho qud trinh 1én men. Con ¢iin [én men sau khi khit
nude s€ duge ch€ bién thanh phin bon.
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Chudng 14
XU LY NUGC THAI BANG PHUGNG PHAP NHIET

Céc phudng phdp nhiét bao gbm:

1. C6 dic nude thai két hgp tdch chit tan.

2. Oxi héa chat hitu cd khi ¢6 xic tic & dp sut thudng va dp sudt cao.
3. Oxi héa pha 1dng cdc chit hitu co.

4. Khit ddc bang Ita.

14.1. CO PAC NUGC THAI

Phudng phép nay duge dung dé khit cic chit vo cd trong nude thai va thu dude nudce
sach thich hep cho cdp nude tuan hoan.

Qud trinh x17 li ¢6 thé chia lam hai giai doan: giai doan ¢& dic va giai doan loai chat
khd. Chit kho ¢6 thé thu héi trong thiét bi sdy. Trong nhiéu trudng hop, giai doan 2 duge
thay thé bing cach chdn dung dich dim dac.

Co dic nude thai ¢ thé tién hanh trong thi€t bi bay hdi, déng bing va két tinh cic
tinh thé ngim nudc.

14.1.1. Thi&t bj bay hoi

Bay hdi 1a qud trinh tiéu t6n nhiéu ning lugng. Ning luong chi phi cho bay hdi gom:
ning lugng dun nude thii tif nhiét dd ban dau dén nhiét dd s6i; nang lugng chuyén pha va
vin chuyén cdc tim tao hoi; cong tich dung mdi v van chuyén ra khéi dung dich; ning
lugng hinh thanh bé mit bong béng hai khi bay hai.

Trong thuc t€, ngudi ta thudng st dung thiét bi ¢d dic vdi 8ng tuan hodn trong hodc
tudin hoan ngoai, (0 nhién hodc cudng bire. Hao phi ndng lugng khodng 600 kl/kg hdi. -

Nudc thai cOng nghiép ¢6 nhi¢u thinh phin tac cin va ¢6 ndng dd khdc nhau. Yéu
chu khit khodng chit bit bude phai bay hdi nude thdi dé€n ndng dd cao. Trong truding hdp
ndy, ngodi ¢in cacbonat va sunphat, trén bé mit trao ddi nhiét ¢6 thé ling cdc can silicat,
sdt... Vi viy, phai k&t hop cdc phuong phdp chdng tao cin khdc nhau.

Ngoai ra, ta con ¢6 thé gip nhitng kho khin khdc nhu sy ¢6 mat clia cdc san phim
ddu md va diu boi tron trong nude thai din dén viée tao bot, do do, phii ting chiéu cao
bubng bdc cha thi€t bi ¢o dic; su ling dong mudi trén bé mat trao ddi nhiét kam ting chi
phi nhiét, gidm niing suit va phifc tap héa hoat ddng cda thi€t bi. PO 1a mot sd han ché
clia viée st dung cdc thiét bi bay hdi dé ¢6 dic nude thai.

Dé bay hdi nude thdi cia mdt sd nganh sidn xuit nhu keo tong hdp, son, bdt mau...
ngudsi ta st dung thiét bi bay hdi ti€p xic, trong A6 dién ra sy ti€p xic trye u€p gitta chit
tdi nhiét va nudc thdi. P€ dun néng nudc, c6 thé dung chit tdi nhiét rdn, 1dng va khi.
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Thiét bi bay hoi vdi chat tai nhiét ki nudc

Trong thi€t bi dang nay, dun néng va bay hdi nudc thdi dién ra do ti€p xuic vdi chat
tdi nhiét 16ng ki nudc. Nhd vay ¢6 thé lam bay hdi nude thdi d€n ndng dd cao, tranh ling
dong mudi trén bé mit trao ddi nhiét, gidm dn mon thiét bi. Chat tai nhiét ¢6 thé 1a parafin,
md vO ¢d, nhua silicon... Chét tai nhiét ki nude phéi khong hinh thanh nhi tuong, khong hap
thu cdc mudi tan trong nude, dé tach ra khdi nude, bén nhiét va ¢6 nhiét dung cao.

Tiéu ton niang lugng 1a 550-600 kJ/kg nudc bay hdi. Pi€m y€u cla phuong phdp nay
la viéc tach chat tai nhiét ra khdi nude phic tap va khong hiéu qud, do dé 1am gidm chat
lugng nudc tuan hoan. Sd do thi€t bi bay hdi vdi chat tdi nhiét ki nude duge trinh bay trén
hinh 14.1.

Nudc thai

2 .

Hinh 14.1. So do thiét bi bay
hoi véi chdt tdi nhiét ky niudc

1. bic bay hdi ding dp;

2. thi€l bi ngung ty; = . ' —7
3,7, 8. bom; 4. thiét bi gia s_\é; ; /@J Nuéc sach T e~
nhiét; 5, 6. thi€t bi truyén nhiét |

Nudce thdi cing v6i dung dich tuan hoan di vao thi€t bi truyén nhiét ti€p xuc. O day,
n6 dude dun néng bdi chat tai nhiét ki nu6e. Sau do, nude di vao thi€t bi bay hoi ding ap.
Dung dich dim dic dudce dua ra ngodi va mdt phan tuan hoan trd lai, trdn v6i nude thai
ban dau. Hdi tao thanh duge dua vao thi€t bi ngung tu. o) do, khi tiép xtic vdi cdc tia nudc
ngung, hdi sé ngung tu va dugc bom tr bac ndy sang béc khdc, roi di vao thi€t bi gia nhiét
b sung. Sau d6, nude ngung di vao thiét bi truyén nhiét d€ cap nhiét cho chat tdi nhiét ki
nude. MOt phin nude ngung dude tich ra ngodi, con phin khdc tuan hoan vé bic cudi
cung cta thi€t bi bay hoi.

Ngudi ta con nghién cttu thi€t bi véi chdt tdi nhiét rdn vo c¢d hodc kim loai. Trong
thi€t bi dang nay, cudng do trao ddi nhiét ting nhd van toc tudng doi cia hat so vdi nudce
16n, hiéu ti trong moi trudng 16n, cling nhu dd dan nhiét cua hat cao.

1

14.1.2. Thiét bi déng bang

Qui trinh déng bing dién ra nhu sau: khi nhi¢t do thap hon nhiét do déng bang, nudc
sach s& hinh thanh cdc tinh thé nude d4, con nude vdi chat hda tan trong né chi€m vi tr
gitta cdc tinh thé dé. Nhiét do dong dic nude mudi ludn thap hon nhiét do dong dic cia
nudc sach va phu thude ndng dd mudi tan.
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Nhiét do déng bidng clia mdt 8 dung dich nha sau: CaO: -15°C; Na,SOy: -0,7°C;
CaCO3: -1,91°C; MgSOy: -6'C; NaCl: -21.9°C; VaCl,: -55°C.

Néu trong dung dich ¢ vai loai mudi thi nhiét d6 déng bing cta dung dich sé ha thip
hon. Qué trinh d6ng bing ¢6 thé thyc hién bing ap sudt chin khdng hodc st dung téc chat
lanh. Pong bang dudi dp suat chan khdng ¢6 nhuge diém 1a kich thudc thist bi 16n va cin
phai lam viéc ¢ diéu kién chan khdng sau. Chi phi niang lugng la 10-12 kWh/m®. Cic téc
chat lanh phd bi¢nh 1a amoniac, cacbonic, butan, propan, isobutan, cdc freon (CCLF,
CCI3F, CCIF3) va cde oxit cha ching. Tdc chat lanh phai thda man yéu ¢iu sau: khong
tron lan véi nude va khdng dde hai; ¢6 nhiét hda hdai 16n; ¢6 thé tich khong idn & nhiét dd
va ap sudlt bay hoi; ¢6 do nhét nhd; it an mon thi€t bi; bén héa hoc; d& ki€m va ré,

14.1.3. Thiét bi tao cdc tinh thé ngim nude

Dy la qué trinh ¢6 dic nudc thdi vdi viée dp dung cdc tdc chat tao hydrat M (propan,
clo, chit lanh, cacbonic) va tao thanh céc tinh thé hydrat ¢6 cong thitc M.nH,0. Khi
chuyén phén tif nwde vao tinh thé hydrat, ndng d6 chit tan trong nude ting 1én. Khi lam
ch{iy tlinh thé sé& hinh thﬁﬂl:l nudc va hoi chat tao hydrat thodt ra. Qud trinh tao hydrat ¢6
thé ti€n hanh & nhiét 36 thap hon hodc cao hon nhiét 8 moi tneding.

Uu di¢m cda phuong phdp nay 1a:

I. Chi phi ning lugng thip, khodng 9-12 kWh/m’.

2. C6 thé khir cdc thanh phin khéc nhau trong nudc.

3. Khdng tao cin ldng trén bé mit thi€t bj.

4. Gidm dn mon thi&t bi.

Nhude diém:

1. Cian thi€t sty dung chdl 1ai nhiét d4t va hé thdng thiét bi phic tap.

2. Mite d6 ¢6 dac khong 1dn do khé phan riéng tinh thé nuée dd va nhi nrong nhdt.

3. Chi phi niing lugng ting khi d6 ¢4 dic ting.

Cédc phuong phdp nay chua dwge dng dung rong rdi trong cong nghiép.

14.2. TACH CHAT RA KHOI DUNG DICH PAM PAC

D& tach chit ra khoi dung dich ddm dic, ngudi ta c6 thé wng dung phudng phip k&t
tinh va siy.

14.2.1. K&t tinh

Cic chit ¢ do hoa tan duang tinh (d6 hoa tan cda nd ting theo do ting nhiét d6) sé
k€t tinh khi Jam lanh dung dich bio hoa va ngugce lai, d6i véi chit ¢6 d6 hoa tan Am tinh,
qud trinh k&t tinh ¢6 thé thye hién khi dun néng dung dich. Cac chat k&t tinh ding nhiét
(c6 d0 hoa tan it thay doi theo nhiét do) dudc két tinh bling céch bdc hai nirde & nhidt do
khong doi. Vi dy, cdc dung dich ¢6 do hda tan dudng tinh la MgCl,, MgSQ,, NaCl; Am
tinh 1a dung dich CaSQ,, CaSiOs...
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K¢t tinh mudi ¢ thé duge thye hién bing cdch cho vio dung dich ¢6 dic cdc chit
lam giam @6 hoa tan cta dung dich. D6 1a cdc chit chita ion gidng ion mudi ¢an két tinh
hodc ion lién két vdi nudc.

Quad trinh két tinh con ¢6 thé duge thye hién nhd tac chat. Vi du cdc tap chat ion kim
loai ldng dudi dang cde hydroxit khi cho thém kiém vao dung dich.

Phuong phdp k&t tinh ¢6 sit dung dén xi chim st dung thich hgp cho viée bay hoi va
¢O dic cdc dung dich ¢6 tinh &n mdn manh, ci¢c dung dich mudi ¢6 dd hoa tan Am tinh.
Dén xi chim 14 sy dot chdy nhiéu lidéu khi trong dén xi dic biét dudi bé mit nude. Nhiét
lugng s€ dugc truyén truc ti€p tif khi néng (sdn phidm clia qué trinh chdy) dén chat léng.
Hiéu qué s dung nhict cac, gin 90%. Khi néng duge phin nhd thanh mét lugng 1dn cdce
bot khi, nhd d6, bé miit truyén nhiét dudc gia ting 51 da. Khi san dé dude lam ngudi dén
gan nhiét do nudc.

Viéc hinh thanh cdc tinh thé chi xdy ra tir dung dich qué bio hoa. Péng luc cia qud
trinh k&t tinh 1a hiéu ndng dd qud bido hda va ndng dd bio hoa. Su tao thanh tinh thé bao
gdm 2 giai doan ndi 1i€p nhau:

1. Sy xudt hién trong dung dich qud bio hda cdc trung tim k&t tinh mam tinh thé.

2. Su phdt trién cda tinh thé trén mim.

Kich thide cla cédc tinh thé phu thude i 1€ giifa vin t6¢ tao madm va vén t6c phdt
trién tinh thé. N&u vin tdc tao mam 18n thi nhiéu tinh thé nhuyén duge hinh thanh. Viéce
gidm van tG¢ tao mam s& lam ting phan tinh thé thd. Cdc tinh thé the dé loc, ling, ria,
chiva it dm va d& sdy.

14.2.2. Say

D€ tdch chat khé ra khdi nude thai ¢ thé si dung thidt bi siy phun. Trong cdc thiét
bi nay, huyén phii hodc dung dich kco duge phun thanh cde giot ¢d kinh thude 10-50pum.
Cic giot ndy roi trong thi€t bj sdy trong dong khdng khi ndng hodc khéi 1. Vin t6¢ cia
dong khi phdi nhé hon viin (0c ling cda hat vt lidu sdy khd va biing 0,2-0,5m/s. Dién
tich bé mit ti€p xtc cla giot 1éng vdi khi 1a khodng 300.000 m/m’ vat liu. Trong diéu
ki¢n nay, vin toc sdy rit nhd (vai phan trim gidy). DE tich vat liéu sy kho, ngudi ta sk
dung xiclon, thiét bi loc tay 40 va loc dién.

Say phun 1a tip hgp qua trinh: phin tan vat liéu, chuyén dong cia vt liéu phan tan,
trao doi nhiét va truyén khdi giita chiing,

Nhiét do khi ban diu phu thudc tinh chat vit liéu, dao ddng trong khodng 70-1.000"C.
Nhiét d6 khi & diu ra khodng 50-120°C.

Cuting dd bay hoi giot dung dich thdp hon hat nude sach, Nong do dung dich cang
I6n, cuding dd bay hoi cang nhd. D€ thic ddy qua trinh sdy, ngudi ta st dung thiét bi siy
phun chin khong.
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14.3. KHU BOC BANG PHUONG PHAP OX1 HOA NHIET

Trong phucng phdp nay, tit ¢d cdc chat hitu cd giy 6 nhiém nude déu bi oxi hda hoan
toan bdi oxi trong khong khi § nhiét 6 cao, (ao thanh cdc hop chit khong doce.

Phuong phdp oxi héa nhi¢t bao gém: phudng phdp oxi héa pha léng, phudng phdp oxi
hda xic tdc pha hot va phuong phdp dot chiy.

14.3.1. Phudng phdp oxi héa pha long

Phuong phdp nay dya trén sy oxi héa hgp chat hitu ¢ biing oxi & nhiét do 100-350"C
va dp sudt 20-280at. G dp sudt cao, d6 hda tan cda oxi trong nude tang va do d6 thiic diy
qui trinh oxi hda hitu ¢d.

Nudc thdi trdn 14n khong khi duge bom qua thi€t b truyén nhiét. G d6, hdn hap duce
dun néng bing nude va gia nhiét ¢ 16 nung dé dat d&n nhiét do cdn thi€t, chudn bi dua
vao thi€t bi phén ¥ng. Trong thi€t bi phin tng s& dién ra qud trinh oxi hoa véi sif tod
nhiét. Nudce vi cic sin phﬁm oxi héa (hai, khi, tro) duge dua vao thiét bi phin riéng dé
tich pha.

Hi¢u qua qud trinh oxi héa ting theo nhiét dd. Cic chat bay hai § di€u kién phin ing
s¢ bi oxi hoa trong pha hdi, con ¢hit bay hdi - trong pha 16ng.

Uu dié¢m clia phudng phip nay la:

I. C6 thé 1am sach mdt lugng 16n nude ma khong cin ¢d dic so bo.

2. Trong sdn pham oxi héa khdng ¢6 chit doc hitu ¢o.

3. D¢ k&t hop vdi cde phin wng khic.

4. An toan.

Nhuoe diém;

1. Khong oxi hoa hoan toan mdt s& chit hda hoc.

2. Gid thanh thi€t bj xit Ii cao.

3. Su dn mon thict bj cao trong mdi rudng axit.

Phuong phdp ndy da bit ddu duge st dung d€ x& li nude thdi cda c¢ong nghiép nitd,
¢h& bién dau khi, sin xudt gidy xenluld, duge phdm va mot s§ nganh khic.

14.3.2. Phudng phap oxi héa xic tic pha hoi

Quad trinh oxi héa cde chit hitu ¢d bay hdi cda nude thdi cdng nghiép trong khdng khi
& nhiét dd cao xdy ra manh mé khi ¢é xdc tdc di thé nhu Cu-Cr, Zn-Cr, Cu-Mn...

Nude thii tir bon chita duge bom vao thiét bi bay hdi. Cin bun duge tach biing thi&t b
i tdm va duge cho vao 16 dit, phin 10ng s& quay lai bé chita. Hoi nude ciing chit hitu o
duge gia nhiét d&n nhiét do cin thict bing nhiét lugng cia hdn hop khi tir thi€t bi. Hai
sau thi€t bi gia nhiét duge tron 1in véi khong khi va di vio thigt bi phin tng. O thiét bi
phin ting $& dién ra qud trinh oxi héa chat hitu co vdi sif ¢é mit ca xic tic. Khéi 1o dude
tin dung nhiét d€ tao hdi va cip cho thi€t bi bay hdi.
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Phudng phip x{t li dat ning suit va hiéu qud cao, gin 99,8%. Tuy nhién cdc hop chal
caa photpho, flo, lvu huynh ¢6 trong nude thai cd thé€ lam nhiém doc xudc tdc. Vi vdy,
trude qud trinh oxy hod, 1a cin phéi loai cac chat ndy ra khdi nudc thai.

14.3.3. Phuong phap dét chay

Trong cdc phudng phdp nhiét, phudng phéﬁ dot chdy 13 hiéu qud va phd bién nhat.
Ban chdt ctia phuong phdp nay la phun hoi chat thdi trye t€p vao khi 16 900-1.000°C dé
bay hoi nude va d6t chdy cdc tap chit hitu cg. Cdc chét vO cd trong nude thii s& tao thanh
cdc hat rin hodc hat néng chdy, duge thu hdi trong cic xiclon hodc thi&t bi loc.

Phitong phip nay duge wng dung dé khir chat hitu cd doc tinh cao ma cdc phuong
phdp khdc khong thé thuc hién hodc thuc hién khong hiéu qud. Phudng phdp ndy ciing
hop i n&u trong nude thai ¢6 chat dé chay, duge dung nhu nhién liéu. Tuy nhién, phucng
phdp ndy chi dude dp dung d8i véi nude thai v6i luu lugng nhd. Phuong phap dot chdy
khong thich hgp cho viéc khit ddc nude chi chia tap chi't vé cd.

Qud trinh khit ddc nude thai ¢ th& hinh thanh cdc oxit kim loai kiém va kim loai
kiém thd (nhu CaO, MgO, Ba0, K»0, Na,O0...). Ching ¢6 thé tudng tdc v8i cdc cdu tif
khéi 10,

Na;0O +CO» = N32CO3

Khi phin hiy cédc clorua, trong khi thai s& hinh thanh clo va clorua hydro. Cac hgp
¢hd' hitu co chia lvu huynh, photpho, halogen ¢é thé tao ra SO, SOs, P,0Os, HCL, Cls...
Su c6 mat ciia céc chat nay ¢6 thé lam dn mon thiét bi. Nude thdi ¢6 chia cdc hgp chat
nits s& sinh ra cac oxit nitd NO, NO,, NyOs, NoOs... Ngoai ra, qud trinh dot chdy con ¢6
th& hinh thanh mdt s& chit dde khdc. Do d6, cin phéi ¢6 bién phdp x{ li thich hdp trude
khi thii khi vao khi quyén.

Pé& a5t nudc thai ¢d thé st dung cdc hé thong nhu sau:

1. Khong thu hdi nhiét va khéng x H khi.

2. Khong thu hdi nhiét va xit 1i khi.

3. Thu héi nhiét va khdng xt 1 khi.

4. Thu hdi nhiét va xd i khi.

209



Chuong 15
MOT SO CONG NGHE XU LY NUGC THAI

15.1. XU LY NUGC THAI CHAN NUOI HEO

Nudc thai phat sinh tir trai chan nudi heo chlt y&u la tit khiu vé sinh heo va chudng
trai chia phan, nudc ti€u, thitc an thiva.. Bic tring cda nudc thdi chin nudi heo 12 6
nhiém hitu cd, N, P cao va chita nhiéu vi sinh gdy bénh.

Thanh phan va tinh chit nudce thai chin nudi heo dugce cho trong bang sau:

Bing 15.1. Thanh phan va tinh chat nude thai chin nudi heo

Chi tiéu DBon vi K&t qua
pH 7.23-8.07
COD mg/] 2561 - 5028
BODs mg/l 1664 - 3268
SS mg/l 1700 - 3218
N-NHj mg/l 304 - 471
N tong mg/] 512-594
P téng mg/l 13.8-62

{Ngudn: Khou Moi trumy - Truong Dai hoe Bdch Khoa TPHCM]

Trong nudc thai, cdc hgp chdt hitu co chi€m 70-80% gbm protit, axit amin, chit béo,
hydrat cacbon... dé phan hiy sinh hoc v ¢6 ham ludgng dinh duBng cao do d6 xit 1y bing
phudng phdp sinh hoc 1a pht hop nhit. Tuy nhién, néu 4p dung cdc phucng phdp sinh hoc
nhén tao thi chi phi ddu o v vAn hinh cao nén s& 1am tang gia thanh heo, dnh hudng

dén hiéu qua kinh t& ¢la nudi heo, vi vay, cin chon gidi phap ¢6 chi phi thap. Quy trinh
d¢ nghi nhir sau:

Nudc thai —s Bé biogas

Ao loc sinh hge ) ,
_ ky khi _ Ao .| Aolgcsinh Ag lgc sinh

T ] tay nghi hoc bac 1 hoc bac 2

'

Nude thai vac nguén
hodc tan dung cho
néng nghiép

gia thé xa dia

Hinh 15.1. Su di cong nghé ke théng xit IV nude théi chan nudi heo
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Nudc thai trude tién duge thu gom vé bé biogas. Vi da phin cdc hgp chat hitu cd
trong nudc thi 12 d& phan hily nén khi qua bé biogas, khodng 50-60% COD va 70-80%
¢in 1o ling bi loai bd. Tir bé biogas, nudc thai duge din vao ao loc sinh hoc ky khi ¢6 gid
thé x¢ dira 1am 1dp dém sinh hoc. Trong qué trinh mang, vi sinh vat ¢d dinh dinh bim va
phit trién trén bé mat vat liéu dém rdn va tao thanh cdc ldp mang sinh hoc. 3 day, xdy
ra qué trinh phan hiy chat hitu co cda vi sinh ky khi, chuyén hoa nhitng hgp chdt hitu co
phifc tap thanh nhitng chdt don gidn, d& phin hily hon, hodc tao thanh cic sin phim cudi
ciing nhit CO», CH,, H,S8, NHj... Xd difa ngodi uu diém c6 khd ning chia nhi€u vi sinh
trong mdt don vi thé tich con déng vai trd gift can vi vdy cho phép tang higu qua xr ly
BOD va COD.

Sau khi ra khoi ao loc sinh hoc ky khi, nude thai duge dua vao ao tiy nghi véi thai
gian wu khodng 10 ngay. Qua trinh khit ¢hit & nhiém trong hd dudc ti€n hanh bdi hoat
dong cda vi sinh hiu khi, ky khi va tuy nghi. Sy phan b& quin th€ céc vi sinh nay diénra
theo chidu sau cla hd.

Tit a0 tuy nghi, nude thii chdy thiy finh vao ao loc sinh hoc bdc 1 va béc 2. Nhin
chung, pH sau qué trinh nay thudng dat gia tri trung tinh (pH=7). Tai ao loc sinh hoc bic
1, hiéu qui kh& COD dat 50-68%. Ao loc sinh hoc bic 2 cho hi€u qud khi COD dat 15-
50%. Nhu viy, 4p dung ao sinh hoc hi€u khi (bic 1 va bic 2) cho phép khit 80-90% COD,
50-78% COD, 80-86% nitd.

Nudc sau xit Iy nén st dung cho muc dich tusi tiéu (han ch€ xa théi) vi cdc trai chdn
nudi thutng duge bé tri canh céc cdnh dong ndng nghi€p hodc dung dé tdi cay.

15.2. XU LY NUGC THAI TINH BOT MI

Nudc thi tinh bot nii gdm 2 loai chinh:

- Nudc rita ci: La nude thdi tir cdng doan rifa, loai bd phén r&, 16p vo gb va dat cat
bam trude khi dua vao nghlcn Theo ude tmh Idgng nude thai rita ¢t chi€m dén 42% tong
ligng nude thai ctia nha mdy. Nude nay chi & nhiém bdi cdt dat tdch ra tir ¢d, it 6 nhiém
cac chat hitu cd hda tan, do d6, nén tich riéng nhdm gidm lugng nudc thdi va sau khi xi
ly don gidn cé thé tin dung cho khau ri¥a cu.

- Nudc thdi ché bién: Chita ham lugng ¢an Id ling va chat hitu cd rat cao thdi tir cong
doan nghién, tich ba va loc tinh. Thanh phin nude thdi ché bi€n gém: tinh bot, dudng,
protein, xenlulo, cdc khodng chit va doc 16 CN.

K&t qua phan tich chit hgng nude thai tinh bot mi tai nhiu co sd khic nhau dugce
trinh bay trong bdng 15.2.

Nutde thai san xudt tinh bdt mi ¢é ham luong chat hitu ¢o rdt cao, COD dao dong i
2.500-17.000 mg/l, N t8ng trong khodng 250-450 mg/l, P tng 4-70 mg/l. V& mat cdm
quan, nudc thai 6 mau tring nga, duc, bdc mui chua ndng. Ham lugng cin 10 limg ciing
kha cao, SS ¢6 thé 1&n d&n vai ngan mg/l (phu thude vao cong nghé sén xuat) do xdc mi
min, khé 14ng bi cudn theo khi x4 nude thai tit bé ngdm. Ham lugng CN trong nudc thai
khoai mi dao dong khodng 5 - 75 mg/], ddy 12 y&u 6 cdn trd hoat déng cla vi sinh trong
cdc ¢Ong trinh x( 1y sinh hoc.
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Bang 15.2, Thanh phén tinh chit nudc thii tinh bt mi

[ Chi tiéu Bdn vi K&t qui Chi tidu Pon vi K&t qua
“pH 42-5.1 N-NO; mg/l 0.5-0.8
COD mg/l 2.500 - 17.000 N téng mg/l 250 - 450
BODs mg/1 2.120 - 14.750 P téng mg/l 4-70
SS mg/1 120 - 3.000 CN . mg/l 2-75
N-NH; mgl | 136-300 o mg/1 52-65
| N-NO» mg/l 0-0,2 '

{Ngudn: Gidi phdp xit Iy nuic thii tinh bét mi cho lang nghé Hodai Hdo, Bink Pinh - Khoa Mbi
triong - Truong Pyi hoc Bdch khoa TPHCM].

Do nude thai ¢6 cdc thanh phan néu trén nén cdng nghé xr ly phai ddm bdo khi¥ dugc
CN’ va chat hitu cd.

- Khiwe CN': CN la nguyen nhan chinh gdy @c ché hoat dong clia vi sinh vat & céc cong
trinh sinh hoc, do vdy cin thiét phai khit CN". Theo k&t qua thye nghiém, CN duge xtr 1y
hig¢u qud bing phuong phap 1&n men axit dudi tic dung cla vi sinh vit trong birn ty hoai.

- Kt COD: nuéie thai tinh bot ¢6 ham lugng COD cao, ti 1€ BODs/COD 1én dén trén
70%, nén viéc dinh hudng xi¥ 1y biing phudng phép sinh hoc 12 thich hgp.

G nuéc ta di co mot s& cong nghé xi 1§ nude thai tinh bot mi theo phung phdp sinh
hoc ki khi UASB, keo tu két hgp blin hoat tinh hodic x& 1y bing hé thdng cdc ho sinh hoc
ky khi k&t hgp hi€u khi. Tuy nhién, cho dén nay van chua ¢é ¢ong trinh nio thinh cong,
nguyén nhin chinh ¢6 thé 1a do chua quan tim dén viéc khi CN.

Ngoai ra, cdng nghé xit 1§ con yéu ciu chi phi dau v va van hanh thip nhit do hidu
qud kinh t&€ clia loai hinh sdn xuit nay khong cao.

K&t qua nghién citu [22] dé xuat phudng 4n xi Iy nude thai ché bi€n tinh bdt mi nhur sau:

Phetemg dn 1:
Nudc thai Song Bé lang

vao chan rac dndinh [7TT™
|
|
Y i
HS tay nghi | Bé locsinh |4 B trung |4 Bé axit i
hoc ki khi hoa hoa :
= s
¥ E !
P - ! Nugc sau !
Hé higu » HG higu | > i 1y i
khi 1 khi 2 | |

|
b m *| SAnphoi | mm e L

bun

Hinh 15.2. S0 dd cong ngh? xit [y nudic théi chd bicn
trong sdn xud! tinh bgt mi (phuung dn ] )



Cong nghé nay danh cho nude thai ché bi€n, nudc thai sinh hoat, nudc thdi v€ sinh
mdy méc thiét bi. Quy trinh nhu sau:

Trude tién nude thai dugce dﬁn\_y_éo bé &n dinh, sau khi qua song chidn ric d€ loai bod
tap chat ¢ thé giy tdc nghén hé thdhg xi 1Iy. Tai bé dn dinh, nudc thai duge tdng can,
lugng can tinh bt min s& dudc thu hdi 1am thic dn gia sic. Nudce thidi sau ldng duge bom
dén bé axit hod vdi thdi gian hwu nuwdc 2 ngdy v6i muc dich chinh 1a khit CN” va chuyén
hod cdc chdt kh6 phan hiy thanh cdc hop chdt don gidn dé xif 1y sinh hoc. Vi sinh vit
hoat dong tai bé axit hod dugc bé sung tit blin t hoai va phan bd tudi (trong phan bd tudi,
vi khudn axit hda chiém uu thé). K& tiep, nudc thai t chiy vao bé trung hoa (luu nude 10
gidr), vat liéu trung hoa la da vo6i. Nudce thdi sau trung hoa ¢6 pH vao khodng 6-6,5 thudn |
167 cho qua trinh x& 1y sinh hoc ti€p theo. Tir day, nudc thai oy chdy dén bé loc sinh hoc ki
khi vdi thdsi gian heu nuée 2 ngay. Vat ligu loc 13 so dita dang sgi tdi, cd dién tich ti€p xuic
bé mat 16n, tao diéu kién thuin 1di cho vi sinh ki khi bam dinh, phat wi€én 3t. Mam vi
sinh vt dwa vao ban diu van 1a biin tf hoai. Cudi cling nudc thai duge xi Iy qua hé thong
hd sinh hoc nhiim khit triét d€ chit hitu co va dac biét 1a khi nito. Hé thdng hd sinh hoc
bao gdm hd tiy nghi (luvu nude 20 ngay), hd hi€u khi 1 (luu nude 10 ngay) va hé hidu khi
2 (ltw nudc 5 ngay). Bun sau ling va bin sinh ra tif qud trinh loc ki khi duge x4 dinh k¥
vao bé phai bin va tin dung [am phan bén. Phuong 4n nay ¢6 uu diém chi phi diu tu va
van hanh thip, don gidn nhung cin dién tich dat rong. Phuong dn ndy d3 dude dp dung
thanh cong vé1 quy md nho 12—20m3!ng:‘1y tai lang nghé tinh bdt mi Hoai Hio.

Phuwong dn 2
. . - Bun
Nudc thai Song - Bé thu » Bé ling
vao chén rac o gom o -'?
|
|
|
|
\ !
Yy * ') » |
»| Bébun BEKIkhi | | Bétrung | B& axit hoa |
‘. hoat tinh UASB hoa '
| BN tudn | E
I hoan i .
| ] | :
; : Nudc sau H
BE lang Hé higu khi [ | " Xl ly l
b 1
. o e ¥
Y > | B& nén bin | ¥

Hinh 15.3. S0 do cing nghé xar Iy nude thdi sdn xudt tink bot mi (phwong dn 2)

Nhim gidm dién tich ddt cho cong trinh x\ Iy va théa min yéu cau xi 1y cao hon cé
thé 4p dung phuong dn 2: UASB ké&t hdp bun hoat tinh hi€u khi. Tuong ty phuong dn [,
aude thai ché bién, nude thii sinh hoat, nude thai vé sinh dude tap trung vé hé thu qua
song chin ric va bom dén bé diéu hda/ling can. BE axit c¢d thdi gian luu nude 2 ngay,
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lam nhig¢m vy chuyén hod cdc hgp chat phife tap khé phan hiy thanh axit va cdc hgp chit
hitu co don gidn. Sau giai doan axit hod, nudc thai cé pH thap nén dugc trung hoa bing
v6i 8 bé trung hoa (luw nudce 1,0 g1d), ning pH 1én 6,5-7,5.

Nude sau trung hoa duge bom vao b€ UASB. Tai day, vdi thoi gian luu nude | ngay,
vi sinh ki khi s& phin hily cdc chit hitu ¢d, chuyén héa thanh CHy, CO,, H,S. Hiéu qua
khit COD clia b¢é UASB 12 60-95%.

Sau dé, nudce thai duge xir ly ti€p bing qud trinh biin hoat tinh va dua qua bé ling 2.
MGt phan biin dude tudn hoan vé aerotank, phan du dugce dua qua bé nén bun dé xi ly.

Nude sau ling ti€p tuc duge xit Iy bing hé sinh hoc hi€u khi (lun nude 10 ngay). Sau
khi qua h6 sinh hoc, nutde théi dat tigu chudn x4 thai, ¢d thé dudge tin dung cho wéi tidu
ndng nghiép. Bin tir bé ling so by, b€ ki khi UASB va bé ling 2 duge bam vio b& nén
bun sau d¢ dita ra sdn phoi bin.

Phirong dn ndy y&u cau chi phi ddu t, vin hanh cao va cdn bd van hinh ¢é chuyén
moOn cao, vi viy, it khi duge 4p dung.

Phuong dn xit IV nudc rida ci

Nudc rifa ¢h it bi & nhiém nén dude xt ly sg bd va tAn dung lai nhdm gidm lugng
nurde thdi can xit ly.

) NaOH
Phen {hoac voi)
Nuie  of Mong L J sos L[ 26 ] sdkeony
tla cu l&ng cat chan rac on dinh
¥
Nugc tan o P
dung riacli Bé chia | B¢ lang
1
|
SaN phoi bUN  legee—em oo ¥

Hinkh 15.4. So do cong nghé xit 1v nude théi rita cit

Thinh phan nude rifa cd chifa chd y&u dat, cat, manh vo.. nén d& dang dude xi 1y
bang phudng phdp dong tu, keo tu. Cong nghé x 1y dé xuit nhu sau:

Nude rifa cu duge din vao muong ldng cdt d€ loai bd cdt va cdc tap chit d& ling va
dua qua song chiin rde vao b€ dn dinh. BE dn dinh ¢6 nhiém vu 6€p nhan, didu hoa luu
lusng va thanh phin nude thdi. Sau d6, nude thii duge keo tu (phén ban, NaOH dugce 1ién
hanh hoa trdn trén duting Sng) d€ loai cin, tap chit va dua vao bé ling v6i thoi gian lwu
nude khodng 2 gidy. Nude sau ldng wu & bé chita, dude tin dung lai cho rira ¢0 hodc w6
tiéu ndng nghi¢p. Bun thdi duge ddn d&n sin phai bun, sau d6 s¢ duge vin chuyén di san
1dp chd riing.
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15.3. XU LY NUGC THAI XI MA

Nudc thai xi ma thudng ¢6 2 dong khic nhau:

- Dong 1: Nudc thai chira xyanua (CN) phdt thai tif ¢ong doan ma xyanua.

- Dong 2: Nudc thai mang tinh axit, thai ra tif cac cdng doan ma ditng axit H>SOy4.

Cic loai nude thai cin dudce tich riéng va chifa trong cdc b€ khdc nhau. Nudc thdi
chda xyanua dude xit Iy bing phuong phdp oxy hda vdi tac chat a Javel d€ khit xyanua,
sau do, duge x{r 1y chung v&i nudce thii axit duge xi¥ 1y bing cdch trung hoa - két tia
kim loai ning. Do ludng nudc thii théng thudng khong nhiéu va duge xa théi gidn doan
nén cong nghé xtr ly duge dé nghi gidn doan. Hé thong xit Iy bao gdm mot bon khudy
tron phan ng va mo6t bdn loc két hgp dé x& Iy ddng théri cd nude thdi cyanua va nude

thai axit.
$1 52
L Le s

v i Thiing javel  Thiung x(t
. - Nudc sach
Bén phan (ng Ra hc‘iaga Bon foe
=goi

P3 Nudc sach

Ra ho ga

L
‘  Bé Cyanua a BE axit

P‘@ ) g P2

S0 dd day chuyén cbng nghé xtt Iy nudc thai xi ma

Hinh 15.5. So d6 cong nghé hé théng xit Iy nudc thdi xi my

Qud trinh oxy héa cyanua biing clo hoat tinh ¢6 trong Javel dién ra nhu sau:

Bac I:

Cyanua CN bi oxy héa bing clo hoat tinh thanh cyanat CNO § pH 9-10, theo phudng
trinh phan ng sau:

CN +0OCl » CNO +CI' (1)

Bac 2;

Cyanat CNO™ ti€p tuc bi oxy héa thanh CO; va N, bing clo hoat tinh § pH khodng 8-
11, theo phudng trinh sau:

2CNO 4+ 30CI + H,0 - 2C0O» + N> + 20H + 3CI (2)
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NuGc thdi cyanua tif hé 1 duge bom 1én bdn phén iing, cham javel, NaOH vao bdn
phdn dng d€ nang pH nudc thai 1én 9-10. Tién hanh phan tng trong thési gian 1 - 1,5 gid.
Sau d6, bom nudce thdi axit tit b€ chita axit 18n bén phan tng d€ x& Iy két hdgp véi nudc
thdi cyanua da qua x{t ly bac 1, chinh pH = 8, khuiy déu. P& hén hgp 1dng trong mot gid,
(i€p tyc ning pH 1&n 9-10 nhim két tia kim loai. Cudi cing chinh pH = 6-9 bing dung
dich axit. Can ling dugc cho qua thiél bi loc d€ thu biin dang banh, da quan 1y va tiép tuc
X1t 1y bing cach chon 14p.

15.4. XU LY NUGC Ri RAC

15.4.1. Nudc rac méi

NuGe rdc mdi duge hinh thanh tif cdc bii chon 1p méi hoat déng, ¢6 thanh phan dién
hinh dugc trinh bay trong bdng 15.3.

Bing 15.3. Thinh phin nudc rdc di€én hinh

Thanh phn Bii mdi Béi lau nam
Khodng gid trj | Trung binh (> 10 nim)
Nhu ciu oxy hoa sinh héa (BODs), mg/t | 2.000 - 20.000 10.000 103 - 200
T&ng cachon hitu ¢o (TOC), mg/l 1.500 - 20.000 6.000 80 - 160
Nhu ciu oxy héa héa hoc (COD), mg/l | 3.000 - 60.000 18.000 100 - 500
Tong chal rin 16 litng (TSS), mg/ 200 - 2.000 500 100 - 400
Nilg htru ¢, mg/l 10 - 80O 200 80-120
Amoniac, mg/l 10 - 800 200 20 -40
Nitrat, mg/l 5-40 25 5-10
Tédng Photpho, mg/l 5-100 30 5-10
Othophotpho, mg/l 4-80 20 4-8
B kiém, mg CaCO4/1 1.000 - 10.000 3.000 200 - 1.000
b6 pH 45-75 6 6,0-7.5
- Canxi, mg/l 50-1.500 250 50 - 200
Clorua, my/l 200 - 3.000 5600 100 - 400
Tong lugng sdit, mg/] 50 - 1.200 60 20 - 200
Sullat, mg/l 50 - 1.000 300 20-50

INguin: Intergrated Solid Waste Munagement |

Thanh phin nude rdc chira ham lugng chit hitu ¢o cao, COD dao déng tir 2.000 dén
20.000mg/l, tong nitd dao dong khodng 200-2.000mg/L, trong dé Amoniac rit cao (trung
binh 200 mg/l). Ngoai ra, nude rdc ¢on chda nhiéu chit hoa tan, kim loai nang nhu Ca™
(2000-2500mg/l), Zn™ (0,84mg/l), Ni** (0,5mg/l), Cr** (0,12mg/), Cu”* (0.46 me/l), Pb>*
(<0,13 mg/D), Hg2+ (0,09 mg/l) va mdt s& chat hitu co dbc hai (thude bdo vé thuc vat,
PCBs,...).
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Thuc t& ki€m tra cdc chi tiéu & nhi€m ciia nude thai bdi chén 1dp GO Cat winh bay
trong bdng 15.4.

Biang 15.4. Thanh phin nudce ric Go Cit

STT Chi téu Ban vi Gid tri
] pH 4.8-6.2
2 B kiém mg/i 1200-4500
3 TOC mg/t 18700-31900
4 COD mg/l 39614-59750
5 BOD mg/l 30000-48000
6 VFA mg/1 21878-25182
7 - Axit Axctic mg/t 2569-5995
- Axit Propionic mg/l 1309-2663
- Axit butyric mg/i 4122-4842
- Axit Valeric mg/l 1789-2838
TSS mg/l 1760-4311
9 VSS mg/! 1120-3150
10 N tong mg/} 336-2500
11 N - NH, mg/1 297-2350
12 N - NOy mg/l 5-8.5
13 P 1dng mg/l 55.8-89.6
14 B cing mg/l 5833-9667
15 Ca™ mg/l 1670-2739
16 Mg® mg/l 404-678
17 CI mg/| 4100-4890
18 SO~ my/l [590-2340
19 | Fe mg/! | 204-208

{Ngudin: Nghién citu cong nghé xi Iy nude rde maéi, Khoa Moi trudng - Trudng Pai hoc Bdch'
khou TPHCM &PH Vin Lang]

K& qud trén cho thay ty 16 BOD/COD cao, do d6 ¢ thé dp dung bién phdp sinh hoc
d¢ xi ly. Him lugng BOD cao thich hgp cho vige sif dung k&t hop ky khi va hi€u khi
nhdm loai b6 phin 1gn chit hitu cd dé phan hily sinh hoc. Tuy nhién, trong nude thai ¢é
chita lugng canxi khd [dn, tao tia, gy dnh hudng bun sinh hoc, nén trude tién phai khi
canxi, Sau x ly sinh hoc, hiiu hét cdc tiéu chuidn déu dat, rir COD do nude ric chia cdc
chiit kho phan hily sinh hoe nhu humic, humat... Vi viy, phdi d4p dung cdc bién phip oxy
hod bdc cao nhiim x{r ly dat tiéu chudn. Theo k&t qui nghién citu [24], quy trinh cdng
nghé dé xuit nhu sau:
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Hinh I5.6. S dis he thong xit Iy nude ro ri tie bai chon 1ap mdi

Nudc ric sau khi dugic thu gom bing hé thong, ong dén, t4p trung vao hé thu gom, qua
song chin rdc dé loai bé cin, tap chit ¢ thé gdy tdc nghén hé thdng x& 1y. Nudc ric mdi
¢6 ndng dd hitu cd cao nén thuding duge luu trong hd chida véi thosi gian dai (khodng vai
chue ngdy) d€ cde chit hitu co tf phian hiy hodc duge suc khi dé tang tG¢ do phin hiy va
dong thdi han che mii hoi. Ti€p theo, nude thai duge dua vio bé keo tu tao bdng nhim
loai bO canxi va SS. Sau khi khit canxi va can, nude thdi duge dua qua bé UASB dé ti€p
tuc phin hity cde chiit hitu ¢o va chuyén hod cdc chit khé phian hdy, phic tap thanh
nhimg chat don gidn dé phan hily hon, Hiéu qua khit COD trong UASB d&i vdi nude ric
khd cao, ¢6 thé 1&n d&€n 95% (théng thudng > 90%, tai trong 20 kg CODf(mSmgfly)). Sau
UASB, nudc thdi ¢hiy qua hé théng bun hoat tinh dé ti€p tuc phin hity cdc chit hitu cd
con lai nhd vi sinh thLl khi. Hiéu qud khi* COD ctia bé biin hoat tinh khodng 70% (tai
rong 0,6 kg COD;"(I‘H ngay)). Tuy nhién, mic dau hé thdng sinh hoc hoat dong rat hidu
quid (BOD sau xif Iy con lai rat thip < 10 mg/l) nhung COD cbn dén 400 - 1000 mg/l
(trung binh 600 mg/1) vi 14 cde chat khong phan hiy sinh hoc. Chinh vi viy, nudc thai
phii duge xir 1y ti€p tuc biing phuong phédp oxy hod véi phin ung Fenton (H»Oa, xiic tdc
12 sdt v mangan). Nudc sau bé bln hoat tinh duge axit héa dén pH =35, bé sung xuc tic
va oxi gia. Phdn @ng xay ra manh liét trong khodng 1 giy. Sau d6, nude thai duge trung
hoa dén pH trung tinh, k€t tia phan sit du. Nude sau xit Iy dat tiéu chuin loai B mat mii,
mat mau, trong sudt, sau dd ti€p tuc xi¥ 1y trong hd sinh hoe dé€ dat tidu chuidn loai A. Biin
tif cic b& oxy hod, UASB, ling 2 dugc tip trung v& bé chita bun, nén va duge chon 14p
ngay trén bii rac.

15.4.2, Nude réc ci

Nudc 10 1i tai bai chon 14p 1au nim da phén chia cdc hop chit hitu cd phife tap va
kho phin hiy sinh hoe. Dang luu ¥ 12 ham lugng N cao, trong d6 90% tdn tai dudi dang
NH3, khi thdi ra moi ruding s& gay doc cho thly sinh va hién tugng phd dudng hod.
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Thanh phan va tinh chit mtdc rdc cia bdi chdn 1dp Péng Thanh duge cho trong
bing 15.5.

Bang 15.5. Thanh phin va tinh chit nudc rdc cGa bii choén 1ap

| STT Thanh phin bBon vi Nudc rac Bong Thanh
1 pH 7.8-8.4
2| D6 kiém ' mg CaCO3/l 2.000 - 8.000
3 COD mg O/l 1.080 - 4.000
4 BOD mg Oy/1 384 -1.100
5 TSS mg/l 125 - 640
6 N ng mg/l 450 - 1.450
7 N-NH, mg/l 400 - 1.360
8 N-NO, mg/l 1-3.2

_: 9 | Pisng mg/l 10 - 31

0 Ca® mg/l 980 - 2000
T i mg/! 4200 - 4.500
12 SO 42' mg/] 1.100 - 2.640
13 FC e mg/l | 160-300
14 Coliform 1 MPN/100m! 5.10 -40.10

[Newon: Nehidn ciu cong nghé xit IV nuoe ri rde bdi rde Béng Thanh, Khoa Moi truong -
Tricomy Bai hoc Bdeh khoa TPHCM ] ‘

K&t qua nghién citu [23} cho thdy nudc rac cii chifa lugng vi sinh vat rit 16n, ¢d thé
dp dung phucng phip sinh hoc d€ xif Iy mdt phin chat hitu cd va chi y&u Ia nitd rong
diéu kién hi€u khi. Phudng phap suc khi di duge nghién cdu vd dp dung vao giai doan
ddu clia qud trinh xtf Iy nhiim khit phin nao cdc tap chat hitu co hod tan ¢6 thé phan hiy
sinh hoc. K&t qua 1a COD gidm 20-25%, N tdng giam tir 400-700 mg/l con 60-90 mg/l,
pH ting tif 8,0 1&n 9,9 vdi dicu kién duy tri DO trong khodng 5-6 mg/l, thdi gian suc khi i
4-9 ngay (tuy thude vao haim lugng chat hitu cd vi nitg tdng trong thanh phdn nude thai).
Tuy nhién, k&t qua khdo st chit lugng nude ric «da bii rac Pong Thanh cling cho thay
ring ti 1& BOD/COD rit thdp (0,15-0,25) thé hién kha niing phin hiy sinh hoc kém, kém
theo dd ciing khid cao giy khé khin cho qud trinh x\7 1y sinh hoc. Do dd, viée dp dung céc
bién phdp hod 1y va hod hoc trong qud trinh x@ 1y 1i€p theo [a diéu can thi€t, K&t qua
nghién cifu cho thi'y hiéu qud x& Iy COD bing chit oxy hod manh 13 khd cao trong mt
thiji gian Wong doi ngdn. Tuy nhién, néu chi 4p dung phudng phip oxy hod thi nude sau
Xt 1y ciing khong dat yéu cdu va chi phi hod chit cling rdt cao. Chinh vi viy, trude khi dp
dung bién phdp oxy hod, nude thdi can duge x(t 1y bing cic hi(_ﬁr{ phap s bd nhu suc khi
v keo tu. Mt sO nghién cdu d3 duge thue hién va két qud 13 hiéu qud khit COD 60-75%
khi keo u bing phén biin, vd phdn ting oxy hod vdi tdc chilt H0s, xdc tdc FeSO4 cho

phép gidm COD dén tidu chudn loai B. Liéu lugng H,0- 1a 2-3 lfm3, FeSO4 3-5 kg/m™.
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Quy trinh ¢ong nghé hé théng x{& Iy nudce rac cii theo [23] nhut sau:

FESOq,.?HgO
Thiétbi e L as Hz0s
NUGE rac tai thdi Khi T:I? bihtf'?n VNSO,
cac héd thu acha
47/ | BE diéu »| BE khL’I’nitd | Bé n Bé o’xi | Thai ra
. _ hoa {suc khi hay keo ty hoa » nguén
Song chan rac nitrat hoa, :
denitrat héa) ; |
: o : o)
c- g
1 S 15
= =
[ (I
o , "
«--——| Chonidptai [ | Thigtbi | ; ________________ Y

bai rac xif Iy bun

Hinh 15.7. Su di quy trinh cong nghé hé thing xit Iy nude rde cil

Nwdce rdc duge gom f cde hd thy, sau khi qua song chdn rac dé loai tap chét ¢6 thé
dnh hudng dén cdc coOng trinh x 1y ti€p theo, di vio bé diéu hod nhim diéu hod luu
lugng va chit lugng nude. T bé diéu hoa, nudc thai duge dua vao bé suc khi nhiim gidm
lugng COD dé phan hily, nhung chli y&u 1a d€ khi¥ nito. Sau dé, nudc thai dua qua bé keo
tu v ti€n hanh keo tu v@i tdc chdt 12 phen bun & pH 5 vd ham lugng phen la 2000-
2500mg/1. Tiép theo, COD trong nudc thdi s& bi oxy hod bing H,0; véi xic tac la
mangan va sit (II). Liéu lugng H,0; va FeSO, tuong tng 13 2-3Vm’ va 3-5 kg/m’. Nudc
sau xtf 1y ¢6 thé dat tiéu chudn loai B. Bun tit bé keo tu va bé oxy hod sé dudc thu gom,
X 1y, chdn 1ap ngay tai bai rdc.

15.5. XU LY NUGC THAI DET NHUOM

Nganh dét nhudm la mét trong nhitng nganh cé truyén thong lau ddi & TPHCM. Day
12 nganh mang lai nhiéu Igi ich kinh t&€ nhung ciing gdy 6 nhiém mdi trudng ning né do
trong thanh phin nudc thdi ¢6 chita nhiéu loai hod chit ddc hai nhu phim nhudm, chit
hoat ddng bé mit, chi't tao mdi trudng, hd, men, chit oxy hod...

Nudce thdi nhudm bao gdm cic loai chinh:

- Nudc thdi phim nhudm hoat tinh,

- Nuée thai phdm nhudm sunfua.

- Nude thai tdy.

K&t qui phin tich khdo sit miic do 6 nhiém cdc loai nudce thdi trén duge trinh bay
trong banyg sau.
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Bang 15.6. Thanh phin tinh chit nudc thii nhudm

Két qui
Chiutu | PBonwi Nudc thai Nudc thai o m. 2
hoat tinh sunfua Nuge thi tay
pH 10-11 >11 >12
COoD mg/l 450-1.500 10.000-40.000 9.000-30.000
BODs my/] 20{)-800) 2.000-10.000 4.000-17.000
N téng my/l 5-15 100-1.000 200-1.000
P (6ng mg/l 0.7-3 7-30 10-30
S8 mg/l - - 120-1300
Mau Pt-Co 7.000-50.000 100.000-50.000 500-2.000
¢ Do duc FAU 140-1.500 - 8.000-200.000 1.000-5.000

[Nguon: Nghién ctru cong nghé xit 1y miede thdl ling nghé dét nhuém Q11, TPHCM, Khoa
Mt truing - Trudng Pal hoo Bach khoa TPHCM ]

Vi mdi loai nude thdi ¢é thinh phin va tinh chi't ddc trung rat khdc nhau nén cong
nghé x Iy tuong dng cing khic nhau. Do d6, cdc loai phai tich riéng va xit 1§ s0 bd loai
(rif cdc tdc nhin doc hai déi vdi vi sinh rdi nhdp chung x{ Iy biing sinh hoc. Nudc thii
nhudém vii ¢d ndng dd chit hitu ¢d cao, thanh phin phic tap va chita nhi¢u hgp chat vong
khé phan hily sinh hoe, ddng thdi ¢6 cic chit trg trong qua trinh nhudm ¢6 khé ndng gy
ite ¢h& vi sinh vat. Hon nita, nhiét dd mede thai rit cao, khong thich hop dua true G€p vao
h¢ thong xit 19 sinh hoc, Vi vdy, ta phdi ti€n hinh x@ Iy hod 1y trude dua vao cdc cdng
trinh sinh hoc nhiim loai trr cdc y€u 3 gy hai va ting khd ndng x{ 1y ¢da vi sinh.

Cong nghé xit Iy duge dé xuft nhu sau (s dd trang bén).

Trong ¢ong nghé nay, nude thai nhudm tir cdc cong doan & duge thu gom tai cic bé
riéng. Nude thdi hoat tinh dude ti€n hanh keo tu bing pheén sat véi pH 1a 10-10.5, hiéu
qué khit COD 12 60-85%. Nude thdi sunfua keo tu § pH khodng 6, hiéu qua kit COD la
70¢%. Riéng nude thai tffy s& duge tién hanh trung hoa nhim dua pH vé 6,5. Khi do, H>O»
¢ bi phin hiy thanh O, bay 1én giy ra bot ddng thifi hd s& duge tach ra khoi nude. Tiy
day, nude tiy s& duge dua vao bé rdn cing vai nude sau ling ¢la nude thdi hoat tinh va
nude thai sunfua. B ron vira dong vai trd diéu hod chit lugng nude thii, vira 1a ndi hiéu
chinh pH cho qud trinh loe sinh hoc ky khi tiép theo. 3 bé loc ky khi, m{t phan chit hitu
cd bi phidn hay thanh khi biogas hodc chuy€n hod thanh nhitng hop chat dé phian hiy hon
v s€ dude G€p tue oxy hod sinh hoc trong bé aerotank. Hiéu qua khit COD cda qud trinh
sinh hoc khodng 80-90%. Nudc thii sau xtt 1y sinh hoc vin chua dat tiéu chudn nén phii
i€n hanh xit 1y bic cao biing bién phdp keo tu. Phin bin thii ra tif cdc b€ ling duge
dua vio mdy ¢ép bun. Nude tich ban duge quay trd Jai bé tron, bln sau ép duge dem di
chon 14p.

221



Nudc thai nhudm Nudc thai nhudm
hoat tinh Suntua

Nudc thai tay

May
ép bun

Bé loc sinh
hge ky khi

Aerotank

1
|
1
1
1
1
\ |
1
|
1
1

Nguén
ti€p nhan

BE tao hong

Hinh 15.8. Su dj quy trinh cong nghé téng qudt xit Iy nude thdi nhudm vii

15.6. XU LY NUGC THAI THUOC DA

Nudc thdi thudc da chia nhiéu hod chat tdng hgp nhu thuSe nhudm, dung moi hitu cg,
ham hegng TS, dd mau, chdt rin 16 ling SS, chat hitu cd cao.

Bing 15.7. Bic tinh cda nudc thdi thude da

2 s . Cong doan
Chitiéu Ban vi Ngim vdi Thude Crom Khdc
pH (1.7 3.82 72
COD mg/l 3700 2400 3450
BODs mg/l 2320 1000 2000
S8 mg/l 3120 2070 3200
TKN mg/] 760 1257 1060
s mg/] 25 - -
ce*t mg/l - 5000 .

[Ngubn: Khoa Moi truing - Truomg Pai hoc Bach khoa TPHCM]
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Nhin chung, nudc thdi thudc da phic tap do dic tinh cda nd 13 tip hdp ctia nhiéu
dong thdi c¢é tinh chat khdc nhau, ¢d thé phdn Ung v6i nhau. Cdc dong thdi mang tinh
kiém 1a nudc thai tr cdng doan hdi twoi, ngdm voi, khir 16ng. Nude thai cla cong doan
lam x0p, thudc mang tinh axit. Do dé, ching ta cin phai phin riéng dong thai trude khi
xi¥ Iy chung, cy thé 12 tdch riéng dong ngdm voi chita sunfit va dong thai thudc da chita
Crom. Bén canh d6, COD cia nudc thdi khd cao, ty 1& BOD/COD 16n, ¢6 thé dp dung
bién phdp xi 1y sinh hoc. Tuy nhién, cin ti€n hanh x& Iy hod 1y (keo tu-tao béng) nhim
loai SS va cdc chat doc hai trude khi vao cdng trinh x& 1y sinh hoc.

Quy trinh céng nghé x 1y nude thdi thude da duge dé xuat nhu sau:

Phén
Khi !
Nudc thai !
Weac dang khac  SCR Y
7/ »| Bédiéu hoa
[ ?
. —

 son }
Nuae thai - .
Bé gom |

chia Crom .
+ NaOH |

BéE lang két
tha

ung YoE} 2NN

--{1 B&aerotank | - Khi

Théi bé can
Cr{OH)5

ung
ugoy uen} ung

b

?.___

Bln khé dem dé -4 —| San phoi ban

Nudec sau xU ly
{loai C}

Hinh 15.9. So dé quy trinh cong nghe hé thdng xit Iy nweic thdi thudc du

Nudc thdi duge phin thanh 2 dong:

- Dong thdi chita Crom: theo hé thdng thodt nude riéng di qua song chin ric thd dé

. 2 2 347 2 ~ ~ o R N 3 N
loat ¢dn bén, dua thing dén bé ti€p nhdn, trdn vdi FeSO4 dé khi ™ thanh ¢t va
NaOH d€ tang pH tao méi trudng kiém. Tir diy, nude thii duge dua vao bé ling nhiim
loai k&1 tda Cr(OH)3, phdn nudce trong dude dua qua bé didu hoa d& ti€p tue duge xit 1y,
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- Dong thdi khidc: duge dua qua song chin ric d€ loai bd thit md, va duge dua tryc
tiép dén bé diéu hoa. G day, nude thai ngdm voi ¢6 ham lugng sunfit khdng cao nén c¢é
thé nhip chung vao cdc dong thai khac dé xi ly.

3 bé didu hoa, ti€n hanh hoa trdn 2 ddng thai va suc khi nhiim oxy hod sunfit thinh
sunphat va diéu hod chét lugng nude thai. Tiép theo nudce thai duge dua vao bé keo tu tao
béng vdi chit keo tu 12 pheén nhom dé khit SS. Hidu qud clia qué trinh nay 1a SS gidm
trén 90%, COD gidm 50-65%. Nudc thii o chdy sang b€ aerotank. o day, cdc vi sinh
hi¢u khi s& phan hiy cdc chil hitu ¢d ¢6 trong nutde thdi. Sau thdi gian luu nude & bé bimn
hoat tinh, nudc thai dude dua qua bé 1dng 2 dé tach bun ra khdi nude.

Phin bun tit cac bé ling dot 1, dgt 2 s& duge dan ra sin phdi bun. Bin sau khi phoi
dudc thdi bd, phin nudc tdch biin s& guay trd lai bé diéu hoa.

15.7. XU LY NUGC THAI SAN XUAT DOP

DOP (Dioctyl-phthalate) 1a sdn phim tao thanh tir phdn img este hod giita PA
(Phthalic Anhydride) vad 2-EH (2-Ethyl Hexanol), 1a chit hod déo duge st dung nhiéu
trong cic nganh ¢dng nghiép khdc. Nudc thdi tr nganh c¢Ong nghiép sdn xuit DOP chia
mot ham lugng 16n DOP, ngoai ra ¢on ¢6 TPT, 2-EH va MOP. Nudc thai nay ¢6 COD cao
va ham luong dau 1dn.

Bing 15.8. Cidc thong s6 6 nhiém trong nudc thdi cia nhi mdy sdn xuit DOP

STT Chi téu Don vi Gi4 trj
pH 2.5-2,7
COD mg/1 2900-3000
BOD mg/1] 700
Nhigt 9 e 45-48

[Ngudn: Khoa Mbi triimg - Trieong Pai hoc Biach khoa TPHCM]

Do trong nude thdi ¢6 ¢chita nhiéu ddu m3 vd COD cao nén qud trinh x& 1y cin két
hgp cdc phuong phap sinh hoc, hod hoc va hod 1. Quy trinh cdng ngh¢ xi ly d¢ xuit:

Nudc thai sau khi tich diu s& dudce suc khi (diing khi nén hodc oxy ¢6 sin tif tram sin
Xuit nitd ctia nhd mdy) nhiim oxy héa v 10i cudn mdt phin chit hitu ¢o hda tan trong
nude thdi, gidm ham lugng dau trtde khi duta vao xit 1y sinh hoc,

Nude thii duge trung hda biing NaOH dén pH 7-7,5, b6 sung dinh dudng va bdm vao
bé loc sinh hoc ky khi véi 1dp gia thé ¢& dinh bing vat liéu nhua biolite hodc xd dira.
Thiti gian luu nude trong bé loc ky khi khodng 24 gid, Nude thdi diu ra b€ loc sinh hoc ky
khi s& w chdy vao bé loc sinh hoc higu khi (gid thé ¢d dinh bing vit liéu nhira biolite
hozc xd dira), thési gian hru nude 6-12 gics. CO thé dung khi oxy thay cho khi nén dé€ ting
hiéu qui x& 1y do 1dn dung oxy thai ra tir tram sdn xudt khi nitd clia nhd mdy. Nudc thdi
diu ra bé loc sinh hoc hi€u khi s& chdy vao b€ dong tu, ldng can va duge khit trung trudc
khi xi thai.
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15.8. XU LY NUGC THAI LANG NGHE SAN XUAT BUN

Khéng khi hodc Oxy

NaOH, N, P

Nudc thai

!

| Tach dau J

l

—————»i ~ Oxy hoéa I

Khéng khi hoac Oxy ———» |

Phén

"y

~ Loc sinh hgc ky khi

RS

Y

Loc sinh hoc hiéu khi

Clorine

-;1 Khti triing |

'

Xa thai

B SR AP

* Bun thai

Hinh 15.10. So do cong nghé xit Iy nudc thdi sdn xudt DOP

Theo k&t qua cta [ 25 ], ndng do cdc chat 6 nhi€m c6 trong nudc thdi tif qud trinh sdn
xuit clia 1ang nghé sin xuit ban dugc trinh bay trong bang 15.9, cho thdy nong do chat
hitu cd dao dong trong khoang 1700-2000 mg/1.

Bing 15.9. Cdc thong s6 ndng dd chit 6 nhiém trong nudc thai sdn xuat bin

STT Thanh phan Don vi K&t qua
1. pH 5.5-6.5
2. COD mg Oy/1 1700-2000
3. BOD;s mg O/l 1000-1200
4, SS mg/l 120-450
3. N (Gng mg/1 25-45
6. Pigng mg/l 10-12
7. Coliform MPN/100ml 4%10°

[Ngudn: Khoa M6i truong - Truong Pai hoc Bach khoa TPHCM]
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Phan tich nudc thdi tong hop cho thdy ty 1& BODs/COD biing 0.6, nén cong nghé xit
ly dugc lya chon la cdng nghé sinh hoc. Do ham lugng BODs cao nén cin két hgp xir 1y
sinh hoc ky khi va hi€u khi. Trong cdc cong trinh xit ly ky khi, cdng trinh dp dung thich
hop nhat 1a bé biogas cai ti&n, gdm 2 ngén mot ngdn 1dng va mdt ngin chita vat liéu loc,
chinh cdc vat liéu dém tao dicu kién ti€p xic tot giita cdc chit 6 nhidm va vi sinh vat.

bai vai qua trinh xi¥ 1y hi€u khi, cdng trinh loc sinh hoc hi€u khi vdi vat liéu dém co
dinh ¢6 wu diém d& van hanh, khong gay mui hoi thich hgp vdi dong thdi c6 luu lugng
nhé va gidn doan. Theo két qua nghién citu [25] dua ra quy trinh nhu sau:

Bé biogas | Bé& lgc sinh hoc
cai tién . hiéu khi

Nudc thai— Song chén rac —» M0oi trudng

Nép ddy Khi sinh hoc Ndp day

Nudc thai —= & — Nudc ra

Khéng khi

Hinh 15.11. So d6 cong nghé xit Iy nudc thdi lang nghé sdn xudt bin
1. ngén ldng 1; 2. ngan loc sinh hoc ky khi; 3. b€ loc sinh hoc hi&u khi; 4. ngan ling 2.

NuGc thdi diu tién dude chdy qua song chdn rdc, rac ¢6 kich thudc 16n dude giit lai
nhd d6 COD gidm tdi 15%. Ti€p theo, nudc thii chiy vao bé biogas di qua ngin ling véi
thai gian luu la 6 gid, khodng 90% cin dugc giit lai, cin ndy s& dudce hit 1én theo chu ky
3 thang 1 lan. Sau d6, nudc chiy sang ngin xit ly loc sinh hoc ky khi va dugc phan phdi
déu trén dién tich ddy. Nudc thai di qua Idp vat liéu loc, chat hitu co dudc phan hiy va
nitd chuyén hoa thanh NH,". O diy, s€ gidm dudc 60% tai lugng hitu cd véi tdng thi
gian luu trong bé biogas 1a 73 gidy. Khi thu tit bé biogas dudgc su dung lam chat dot phuc
vu cho chdn nu6i va sinh hoat cla gia dinh hodc phét tin ra moi trudng qua ong thai cao.
Nudc thdi sau bé biogas ci tién duge din sang b€ loc sinh hoc hi&u khi. BE loc sinh hoc
hi€u khi chifa cdc vat liéu ti€p xuc lam gia thé cho vi sinh vat bim dinh. Vit liéu tlep Xuc
la cdc Ong nhua ¢6 dang rinh xodn. Quin thé sinh vat bam trén gid thé ¢6 thé bao gdm vi
khudn hi€u khi, vi khudn hi€u khi tuy tién, nam, tdo, dong vt nguyén sinh. Hiéu qua xu
Iy COD trong bé nay dat 88% vdi thdi gian luu nudc khodng 15 gid. Nudc sau xit ly dat
tiéu Chuan TCVN 5945 - 1995 loai B.

15.9. XU LY NUGC THAI CHE BIEN MU CAO SU

NuGc thdi ch€ bién cao su dugc hinh thanh chd yéu tir cdc cong doan khuay tron, 1am
dong, gia cong cd hoc va nude rira mady méc, bon chita. Pic tinh 6 nhidm cta nudc thii
nganh sdn xudt mi cao su duge cho trong bang 15.10.
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Bang 15.10. Thanh phin chat 6 nhiém trong nudc thai ché bi€n md cao su

[ Cong doan
STT | Thinh phan Pon vi San xuit mi cdm Sin xuitly | COngchung
Panh dong | Cén cdt cdm tAm

i pH 4.70-5.49 5.27-5.59 4.50-4.81 5.90-7.50
2 COD mg O/l 4358-13127 1986-5793 | 3560-28450 | 3790-13000
3 BODs mg O»/1 3859-9780 1529-4880 ' | 1890-17500 | 3200-8960
4 S8 mg/] 360-5700 249-1070 130-1200 286-1260
5 N - NHj mg/l 649-890 152-214 123-138 138-320

{Ngubn: Khoa Moi truong - Truong Pai hoc Bach khoa TPHCM |

Nudc thai ché bién cao su ¢6 pH thap, trong khodng 4,2-5,2 do viéc skt dung axit dé
lam dong tu mi cao su. Cdc hat cao su tdn tai trong nudc & dang huyén phit véi ndng do
rat cao. Cdc hat huyén phi nay 1a cdc hat cao su di dong ty nhung chua két lai thanh
mang 16n, phét sinh trong giai doan ddnh ddng va cén crep. Néu luu nudc thdi trong mot
thiti gian dai va khong ¢6 sy xdo trdn dong thi cdc huyén phil nay s& ty ndi 1én va ket
dinh thanh ting mdng 16n trén bé mat nude. Cac hat cao su tdn tai § dang nhii tudng va
keo phat sinh trong qud trinh rifa bon chita, nta cdc chén ly tam, nude tach tif mu ly tam
va ¢4 trong giai doan ddnh déng. Trong nudce thai con chita mdt lugng 1dn protein hoa tan,
axit formic (ding trong qud trinh ddnh ddng) va N-NHj (dung trong qud trinh khdng
ddng). Ham lugng COD trong nude thii 1a khd cao, €6 thé 1&n dén 15000 mg/l. Ty 1€

BOD/COD cua anude thai 1a 0,60-
0,88 rat thich hgp cho qué trinh x{
ly sinh hoc. Dwa vao thanh phan
tinh chat nudc thdi néu trén, cong
nghé dé xit ly nudce thai cao su dude
dé xudt nhu sau (hinh 15.12).

Nudc thdi tr cdc ¢dng doan sian
xuit duge thu gom bdi hé thong
cong chungyva dua vé hé thong xu
ly tip trung’ Nudc thdi duge dua
vio bé gan mit dé€ loai bd cdc hat
cao su & dang huyén phi. Trong bé
gan mu, mude thai di qua véi vin
téc rit chAm, han ché 161 da kha
nang xdo trdn va cac hat cao su s€
ty déng ndi 1én bé mit do chénh
l&ch ty trong so v&i nude. Theo két
qud nghién cttu cho thay, hiéu qua
khit COD cfia bé gan mu bing

Nuéc thai dau vao
lSong ¢chén rac

B& gan md

'

BE Ipc ky khi xo dua

1
1
- — » Bin thai

A

Bé& loc hi&u khi xo dira

'

Hé sinh hgc

'

Nudc thai ddu ra

Hinh 15.12. S dd cong nghé xik 1y
nudc thdi san xudt mit cao su
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phuong phdp dong tu t nhién c6 thé 1&én d&n 70% sau thdi gian luu nude 1a 20 g1Jd, ham
lugng SS gidm hon 90%. Tir day, nudce thdi duge dua vé pH thich hop va din viao bé loc
ky khi vdi 1dp vat liéu dém 1a xd dita nhdm phan hdy cdc chit hifu cd phidc tap thianh
nhitg chat don gidn hon va chuyén hod chiing thanh CHa, CO,, H,O, H,S... Nue thai sau
khi qua bé loc ky khi xd dita ¢c6 COD dao dong tr 500-1200mg/l s& nr chiy qua bé loc
hi€u khi. B& loc sinh hoc hi€u khi vita ¢é nhiém vu khit tiép phin COD con lai, vira lam
giam mili hoi ¢ trong nude thai. Hiéu qua cla qud trinh nay kha cac va kha én dinh, tit
60-80%. Tuy nhién, nude thai diu ra phdi ti€p tuc duge xi¥ 1y qua hd sinh hoe dé tén
hanh khit phan COD va NHj; cdn lai trong nude thii, ddm bdo tiéu chuin x2 thai.

15.10. XUf LY NUGC THAI SAN XUAT THUOC TRU SAU

Céc chi tién 6 nhi€m ctia nude thai sdn xudt thude trir sdu dude cho trong bang sau.

Bang 15.11. Thanh phin chi tiéu 8 nhiém trong nudce thai sdn xudt thudc trir sau

STT Thanh phian Bon vi Kétqua
1 pH 6.95
2 COD mg Q1 4860
3 BODs mg Oyl 1375
4 SS mg/] 6162
5 N 18 mg/l 51.41
6 Piéng mg/l 1.57

{Nguon: Khoa Méi truimg - Truimg Bat koo Bach khoa TPHCM )

Nudc thdi sdn xudt thuSe trit sdu ¢ ham lugng COD khd cao, t§ 1&¢ BODs/COD
khodng 0,3, khdng thich h¢p cho qud triinh xit 1y sinh hoce. Céc chat hitu ¢o trong nudc thai
sdn xudt thufc trir siu hiu hét 13 nhitng chit khé phan hiy sinh hoc va doc d6i vdi vi
sinh. Tuy nhién, da s6 cdc thude trir sdu s& bi phan hily trong méi trudsing kiém. Do dé, dé
xtt 1y loai nude thii nay, phai stt dung k&t hop cdc bién phap hod 1y v hod hoc.

Kidm hoa Trung hoa

Nuge thai =™ 1y qg [ Keolu ™ Oxy hod —=| -Lang f# Nudc sau xif Iy

May ép bun

Bong bao;

Chén 1dp

Hinh 15.13. S0 dé cong nghé xit Iy nuete thii sén xudt thudc trit sGu
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Nudc thit sau khi dude thu gom bing hé thong &ng din dudc dwa vao bé kiém hod,
véi pH > 10 nhiim phan hily cdc lién két v6i halogen, chuyén hod chiing thanh nhitng hgp
chit it d6¢ hon. Tiép theo, nude thii duge dwa vao bé keo tu nhim tich SS v mot phan
chd't hitu cd trong nude thai. Chat keo tu va hod chat hiéu chinh pH dugc khudy tron déu
trong bé keo tu nhim tao diéu kién cho qué trinh tao bong dién ra va ning cao hiéu qué
qud trinh keo tu. Sau d6, nudc thai duge ti€p tuc oxy hod bing hé chit Fenton... nhim
phan hiy phin chit hitu ¢ cdn lai trong nudc thai. Trong bé oxy hod cling cin didm béo
diéu kién khudy tron déu nhim bdo ddm hiéu qui phdn dng.

Nudc thdi sau qud trinh oxy hod duge trung hoa d€ dua pH vé trung tinh va két tda sit
du. Bun tif b€ keo tu va b€ ldng chita nhi€u chit hita cd doc hai duge dua vao mdy €p bln
nhim kht mot phdn nudc, gidm khdi tich bun va dua di chon 14p hodc x 1y triét dé bling
cdch dot.

15.11. XU LY NUGC THAI SAN XUAT BIA NHA MAY BIA VIET NAM

Nudc thdi ctia nhd mdy bia ¢6 thanh phan, tinh chit va nhiét dd khong dn dinh, phat
sinh t&r nhiéu ngudn khdc nhau nhw: nude [Am lanh, nuéc ngung tu, nude vé sinh cac thiét
bi 1én men, thiing nau, bé chita, dudng &ng, san nha.., nudc thai tf him 1én men, nude
rira chai...

Nudc thadi nhin chung ¢6 gid tri COD vao khodng 1500mg/l, ty s6 BODs/COD cao,
ham lugng dinh dudng nhu N va P ddi dao, thich hgp cho qué trinh x 1y sinh hoc.

bidy chinh pH

Co T &

Nude vao Nudc ra
. _ 5 3 < 4 'y sl .-;\6

— (g din nudc thdi S
......... Buéng 6ng din bun Bp. hoan. § 1’(‘D
e Ong ddn nude tich bin :

—— Ong din kii nén Nuc ¥
T Maybom I =
0 My thoi khi

Hinh 15.14. S d6 cong nghé xit Iy nude thdi sdn xudt bia nha mdy bia Vigt Nam
1. b& bom; 2. ludi va tréng loc; 3. bé ¢in bling; 4. bé phén Wng methane; 5. bé hi€u khi;
6. b€ 1dng; 7. bén chifa tap chit; 8. bé luu biin; 9. b€ nén biin; 10. san phdi biin; 11. hd gom nude du.

]
Nuic ehdy tran

Nudc thai tir cdc cong doan san xudt va vé sinh thi€t bi dudc tip trung vao bé bom,
sau khi qua song chidn rdc thé nhiim loai bd nhifng tap chét ¢6 kich thugc 16n nhu bao ni
long, &ng hat... Tir day, nudc thai dude bom 1én bé cin biing. Trudc khi vao bé cin bing,
nudce thdi duge dua qua Widi va trong loc, dong vai trd 13 thiét bi loc tinh, loai bd phén rac
min. Sau khi qua hé thong loc rdc tinh, mude thdi di vao bé can bing. B& cin bing vira ¢
vai trd diéu hoa luu lugng va ndng d6 cdc chit 6 nhiém, vi vy bé nay dudc trang bi hai
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mdy th8i khi bé mat, hoat dong ludn phién... Tir bé cin bling, nudc thai dude bom vio bé
UASB. G day dién ra qu4 trinh chuyén hod céc hop chét ¢6 khd ning phan hiy sinh hoc
vGi sy tham gia cla cdc vi khuan 1én men ky khi. Sdn phdm hinh thanh bao gdbm mot s&
hgp chdt dé phin hily sinh hoc, CH,, CO;, HoS, NHj. Lugng khi sinh ra it bé phén ng
metan duge dot bo qua ddu dot ty dong. Vi thoi gian luu nude 6-8 gid, hiéu sudt cia bé
nay Ién dén 90%. Nude sau x{t Iy ky khi duge chiy vao b& bun hoat tinh hidu khi. Vi
thast gian luu 6 gid, higu qud x 1y it cao. Nude sau xif Iy higu khi duge dua qua bé ling
nhim tich bin hoat tinh. Phin nudc trong duge thidi vao ngudn ti€p nhin vdi COD <
50mg/l. Phin biin 1dng duge tudn hoan trg lai bé higu khi nhim can bing hiong vi sinh
trong b&. Phin bun du tir bé UASB va bé 1ing dugc dua vao sin phoi biin. Bin sau khi
phdi ¢6 do dm thdp duge s& dung lam phin bén. Phin nudc tach ban duge dua ted lai bé
hi€u khi dé ti€p tuc duge x& 1y.

15.12. CONG NGHE XU LY NUGC THAI KHU CONG NGHIEP TAP TRUNG

Céc quy tinh xit Iy nudc thai thure t€ dp dung tai mot s6 khu cong nghiép 16n & khu
vuc mién Pong Nam b6 ¢6 cdce dic diém nhu sau:

+ Da s6 cdc quy trinh sif dung bién phép xit Iy nhiéu cap, ¢dp ddu tién thudng 14 qud
trinh xit 1§ hod 1y (kco tu, tao bong), hode qud trinh x ly sinh hoc ky khi; cip cudi cung
ia xtt ly sinh hoc hi€u khi bun hoat tinh lam thodng kéo dai (mudng oxy hda) hoic st
dung bién phdp xif iy hi€u khi bin hoat tinh lam viéc theo mé (hé thdng bé SBR, hé
thong Unitank) ¢6 k&t hop loc nude thai ddu ra hodc sit dung hé sinh hoc 8n dinh.

+ Khi két hop hé théng xi¥ Iy héa 1y va hé théng xit Iy sinh hoc dé€ xi 1y nudc thii
khu cong nghié€p s€ trdnh duge nhitng sy ¢§ khi van hanh nhu ché&t bun, xit Iy khéng dat
hi€u qud vi hé thdng x Iy hoa 1y sé loai bd cdc chit dde hai, nhat 12 kim loai ning, dim
bdo diéu kién 1am viéc an toan cho x{ ly sinh hoc, hodc xt Iy ndi tiép v6i hé thong sinh
hoc trong truBng hgp nude thai ddu ra ca hé thdng sinh hoc khéng dat tiéu chuin. Con
hé théng sinh hoc k€ ti€p x¥ Iy héa 1y gidp gidm chi phi xit 1y vi hé thdng hoa 1y khong
ciin phdi xir 1y dat d&n tiéu chudn thii, dd tiéu t6n héa chat.

+ Qud trinh xi¥ 1y nhi¢u cdp thuding duge 4p dung cho cdc KCN ¢6 thanh phin nude
thai twong doi phife tap, ¢6 sy dao déng vé tinh chit nude thai, nude thdi ¢ cdc thianh
phin ddc hai, khé xtt 1y triét d€ bing qua trinh sinh hoe bin hoat tinh hodc ¢6 4nh hudng
tiéu cuc tdi hidu qud x{d 1y cla qud trinh nay,

Sau ddy la mot 6 cong triinh x{ Iy nude thii khu cong nghiép tdp trung tiéu bidu:
15.12.1. Khu ¢dng nghiép Bién Hoa 2

Tinh chit clia dong thdi nay tuong ddi don gidn, thanh phin chi y&€u cda nudc thai
trong khu cong nghi¢p bao gom cdc chit vo ¢d tif cde nha may sdn xudt thép, gidy dép,
bdn mach di¢n f..va cdc chat hifu ¢d 1 cdc nhd mdy sdn xuit dd hop, thuc phim... Nong
dd nudce thdi 5 da thai vao tram x 1§ tap trung dude cho trong bang sau.

230



Bang 15.12. Thinh phan, chi tiéu 6 nhiém cta nudc thdi khi thdi vao tram x{ ly
tip trung ctia khu cOng nghiép Bién Hoa

STT Thong s& Pon vi Gia tri (6t da
! Nhiét do °C 45
2 pH . 5-9
3 BODs (20°C) mg/l 500
4 COD mg/l 800
5 Chitrdn 10 ling-SS mg/l 300
6 Asenic (As) mg/l (0,05
7 Cadmium (Cd} mg/] 0,01
8 | Chi(Pb) mg/] 0,1
9 . | Cledu mg/l 5
10 Chromium (VD) (Cr VI) mg/l 0,05
L1 Chromium {III) (Cr I1I) mg/1 0,2
12 Dau m3 khodng mg/1 3
£3 Dau dong thyc vat mg/l 15
14 Bong (Cu) mg/l 0,2
15 Kém (Zn) mg/l 1
16 Mangancse (Mn) mg/l 0,2
17 Nickel (Ni) mg/1 0,2
18 Phospho hitu cd mg/1 0,2
19 Phospho téng s6 mg/l 4
20 Sdt (Fe) mg/l 1
21 Tetracloetylen mg/l 0,02
22 Thi€&c {Sn) mg/ 0,2
23 Thiy ngin (Hg) mg/1 0,005
24 Téng nitg mg/l 30
25 Tricloetylen mg/l 0,05
26 | Amonia (NH3) mg/l 20
27 Fluoride (F) mg/] l
28 Sullide mg/1 0,2
29 Cianid (CN-) mg/l 0,05
30 Tdng hoat 46 phéng xa o Ba/l 0,4
31 Téng hoat dé phéng xa B Ba/l 1
32 Coliform MPN/100 ml 5000
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Cong nghé x ly nhu sau:

Nudc thai

Y
Song chén rac

¥
B& thu gom

Bioscan

Y

Y
Thiét bi lpc rdc tinh

Tin hidu didu khign

Y
May thai khi BREly Bé& didu hoa 1 i +
|
i BE trén l4— Hada chat
|
] B€ diéu hoa 2 r
¥ Chua dat Bé lang 1
May théi khi  |~----- » UNITANK 3 NGAN !
1
P I
:“ ! i
i Hé& gom kiém tra Chua dat i
I Pat :
' - Y Dat |
! . Ha sinh hgc -~ '
i :
s ! a
i Ngudn tiép nhan E
i Y
1
e e -  Bénénbin
i
Y
May Iy tdm bun  |w---—{ Polymer

Y
Bun khd dem chén

Hinh 15.15. S0 d6 cong nghé xit Iy nuie thdi khu cong nghiép Bién Hoa 2

Nude théi tit hé thdng muong din duge tdp trung vio hd gom nude thai sau khi gua
song chin ric thd. Nude khi vao d€n hd gom di dugc loai bd phin 1dn rac ¢ dudng kinh
tuong ddi 16n, nhung trong nude thdi vin con cdc chat ndi chll y&u 1a ddn md tir khau riva
mdy mée nha xudng cia cdc nhd mdy. Ludng chit ndi nay s& duge tich lily lai cho dén
khi tao thanh 13p vdng ndi wong d61 diy va duge cdng nhan vét thi cong ra khoi bé, dua
vao hd gom dau md. Cong trinh x{f 1y ti€p theo c6 thé 13 hé thdng sinh hoc Unitank hoac
hé thdng xi 1y hoa 1y ho#ic k&t hop cd hai hé théng néu cin thiét.
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Ngay tai hd gom nudc thii s& dit mot diu ki€m tra clia mady Bioscan Biomaster dé
ki€m tra ddc tinh cta mutde. Nude thdi ¢6 ndng do ddc tinh vugt mitc cho phép hodc do pH
khong dat s& ditde dua vao b€ bio dong. BE bdo dong c6 chife ning nhu mot bé trung
gilan chda nudce thai trude khi duge dinh ludng cho vao bé keo ty tao bong.

Nudc tif bé bdo dong dude dua qua bé dong tu, & diy nude thdi duge hod tron hoa
chat keo tu tao bdng va diéu chinh pH thich hgp; tién hanh khudy tron nhdm phéan bd déu
lwgng héa chit vita duge thém vio dé ting higu qua xd Iy clia bé ling phia sau. Nudc
b€ keo tu tao bong duge dua vao bé ling, tai day nudc sé dudc ling finh va cdc chit ban
dudic tich din qua hd gom bin va méng thu chit néi. Phdn chat ndi thu tir bé ling s& theo
ong din tr dong chay vao bdn thu gom chit thai rin. Lugng biin thu duge tir bé ndy s&
ducse x4 bang dp luc thuy tinh sang bé nén bin. Nudc thdi sau khi duge xit 1y hod 1y sé
quay tré lai bé diéu hda va duge luu giit tai diy trude khi cho vao bé chinh UNITANK.

Trong truding hop hé théng ty ddng ki€m tra cho thiy nudc thdi khong ¢6 chira dbe 18
4nh hudng dén x1r 1y sinh hoc thi nude thii s& duge bom truc tiép tif bé gom vao bé diéu
hoa va tir d6 dude din vao bé senh hoc.

Nude tir bé diéu hoa dige bom vao bé sinh hoc véi Iuu ludng ¢d dinh. Ché do hoat
ddng chia 3 bé sinh hoc hoat dong theo mdt chu k¥ gdm 21 pha: 20 pha ddu vira lam chife
ning ldng biin va suc khi, pha thi¥ 21 duge goi 1a pha rifa. Nude trong duge tich ra bé
BOS5 qua cdc mdng tran rang cua theo dng dan ra hd gom nudc thii sau xtf 1y. Bun du tir
bé sinh hoc va biun keo tu duge din vé bé nén bin, sau d6é cho qua mdy ly tim lam kho
biin va dirgic vn chuyén di chon 1ap.

Hé thdng ¢6 nhiéu wu di€m nhu: qué trinh x{r Iy don gidn va &n dinh, khong cin bé
ling 1 va 11, khéng cin hé thong tudn hoan bun; gidm dién tich dat xdy dung va chi phi
diu tr, qud trinh x(¥ 1y it bi 4nh hudng bdi tai lugng & nhim dau vio.

Nudc 1hai ddu ra trude khi x4 ra ngudn ti€p nhan duge cho qua hd hoan thién,
15.12.2. Khu ¢dng nghiép Viét Nam - Singapore

Nhi mdy xtf Iy nudc thdi khu céng nghiép Viét Nam - Singaporc dige thi€t k& vdi
cong suat 6000 m’/ngay.

Nude thai tir cde nhia may trong khu cong nghiép duge thu gom vé bé thu nudc théi
sau khi qua song chin rdc nhiim tich bd rdc thd, ¢é kich thude 16n. Nude thdi tif bé gom
dude bom 1&n sang ric nhd dang tréng quay, sau d6 dua vao bé phan phoi. Nudc thai tir
b& phan phoi dude dia vao bé di¢u hda nhiim diéu hoa vé ndng dd va luu lugng trude khi
qua cdc cOng trinh x( ly sinh hoc tiép theo.

Tit bé diéu hoa, nude thdi duge din qua bé chita va tir diy dudc bom 1&n thdp loe sinh
hoc. Thip loc sinh hoe st dyng vt liéuw dém la nhitng tAm plastic x€p song song lAm gid
thé cho vi sinh vat dinh bam phat trién. Théap loc sinh hoc déng vai trd x& 1y sinh hoc bic
1 do vi sinh vat dang dinh bam t5n tai ddng thdi cdc ching hidu khi, tiy nghi va cd ky
khi, c6 kha nang x& 1§ 6n dinh, chiu dugc sy thay d6i vé tdi lugng O nhiém diu vao.
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Nugc thai

Y

Song chén rac

Y

B& thu gom

Y

Thiét bj loc rac tinh

Y

Hink 15.16. S dé cong ngh¢ xit Iy nude théi KCN Viet Nam - Singapore

May thdi khi .. g Bé diéu hda
Y
Thap lpc sink hoc
- ]
B& chda trung gian
May thdi khi | ... Bé& Aerotank
Y
Bé ling 2

F

‘Nguén tisp nhan

Tuén hoan bln

B& nén bun

t

May ép ban

Polymer

{

Ban khd dem chbn

Nudc thii sau khi qua thap loce sinh hoc ¢6 ndng d6 BODs khedng 120 mg/l durge dua
vao bé hoan luu. Mot phin nhd nudc thdi duge tudn hoan trd lai b€ bdm loc sinh hoc
nhidm duy trl ndng dd vi sinh vat trong thdp loc sinh hoc, TU bé hoan luu nudc thai dude
bom viio b& Aerotank (xif 1§ sinh hoc bic 2) dé xi Iy ti€p tue. Nude thai sau khi qua
aerotank duge dua vao bé ldng 2. Nude thai ra khéi bé ldng dudc thdi ra ngoai theo hé

théng céng chung.

Bun hoat tinh ling ¢ b€ ling 2 mot phdn duge win hoan td vé bé acrotank nhim
ddm bdo ndng dé bun hoat tinh trong b€ acrotank, con lai dige dua vio bé& nén bun. Bin
sau khi duge x( 1y tai b€ nén biin duge ép khod bing mdy ép bin va dude dufa di chon 1ap.

Nha mdy xif ly nudc théi khu cong nghiép Viét Nam - Singapore dp dung cong nghé
sinh hoc két hgp giita loc sinh hoe (xi¢ ly bc 1) va bun hoat tinh (x¥ 1§ bic 2). Céng nghé
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xtt Iy k&t hgp thip loc sinh hoe xit 1y bic 1 vi aerotank x{ 1§ bac 2 ¢6 vu diém: higu qué
XU 1§ cao va &n dinh do loc sinh hoc ¢6 tinh dém, c6 kha ning chiju thay ddi vé tai trong 6
nhim va ¢6 khd ning xit 1y chit hitu cd khé phan hdy sinh hoc. Uu diém nay thich hgp
dé xif Iy nudc thai tip trung ctia khu cdng nghiép.

15.12.3. Khu ch& xuit Linh Trung 1

Nudc thai tit cdc nha mdy trong khu ché€ xuat Linh Trung 1 dude dwa vao hé thong xdf
I¥ tdp trung sau khi dugc xa 1¥ sd bd theo céc chi tidu sau.

Bing 15.13. Chi tiéu 6 nhiém quy dinh cta KCN Linh Trung 1

STT Thong s& Pon vi __Gid ni gi¢h han
Déng vao Dong ra
1 t’ °C 45 40
2 pH : 5-6 6-9
3 BOD (20") mg/1 130 20
4 COD mg/ 250 50
5 5SS mg/] 170 50
6 Ascn mg/l 0,05 0,05
7 Cadmium mg/l 0,01 0,01
| 8 Chi mg/l 0,1 0,1
i 9 Clorinc du mg/l 5 1
10 Clormium (V) mg/ 0,05 0,05
11 Clomium (II1) mg/l1 0,2 0,2
12 M@ va dau mg/l 1 0
13 DAu m3 dong thire vat mg/l 30 5
14 Copper mg/l 0,2 0,2
15 Zn mg/l 1 1
16 Mg mg/l 0,2 0,2
17 Ni mg/] 0,2 0,2
18 P hitu ¢ mg/] 0,2 0,2
19 P 18ng mg/l 4 4
20 Sit mg/1 1 1
21 Tetra chlocthylene mg/l 0,02 0,02
22 Thicc mg/l 0,2 0.2
23 Hg mg/! 0,005 0,005
24 N 16ng mg/] 30 30
25 Trichlorethylene mg/] 0,05 0,05
26 Ammonia mg/1 0.1 0,1
27 Flororide mg/] l 1
28 Phenol mig/l 0,001 0,001
29 Sulfide mg/l 0,2 0,2
30 Cyanidc mg/| (0,05 0,05
31 Coliform mg/l 10000 5000
32 Hoat tinh a mgﬂ 0,1 0,1
33 lHoat tinh mg/l l 1
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Cong nghé x¥ 1y duge dé xuft nhu sau:
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Hinh 15.17. So do cong nghé xit Iy nucc thai KCX Linh Trung 1

Nude thdi cta cdc nha mdy trong khu ché xuit Linh Trung duge dua vé hé thu gom,
tai ddy né sé duge bom gua song chin rac vio b€ diéu hoa. BE diéu hoa cé nhiém vu 6n
dinh luv lugng va ndng do nudc théi, tao nén ché do 1am viéc 8n dinh cho cdc cdng trinh
XU i phia sau, tranh hién tugng qud tai, BE diéu hoa dwdc 14p dit hé thong suc khi dé
khudy tron va gidm mét phian BOD,

Nudce san khi trung hoa duge bom luan phién vao bé SBR. B€ SBR la khau quan
trong nhdt cia nha mdy, duge diéu chinh ty ddng bing chuong trinh trong ti PLC. Quy
trinh x17 ly ctia bé SBR {Sequency Batch Reactor) gdm § giai doan:

» Giai doan 1: bom nudc vao bé

Gial doan 3: suc khi
Giai doan 4: ling
Giai doan 5: xd nudc
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Sau khi x{ }¥ sinh hoc, nudc thai duge dua vao bé chifa va bom 1€n hai bd loc tinh.
Tai diy phin Idn cic tap chit 1o Kng, keo va vi khudn bi loai. Trén bé mit loc ¢6 thanh
gat, d& trdnh tru¥ng hop tic nghén trén cdc thanh 13 rdng. Bun cin tir bé loc tinh duge
dua trdf lai b€ diéu hod. Nudce thii sau khi x& Iy dudge dua qua bé (iép xtc dé khit ring
bing clorine va dudce dua ra ngodi theo hé thdng c6ng rinh cha khu ché xudt. |

D6 &m cia bun du it b& SBR ¢4 db 4m cao tif 98% - 99,5%. Do dé biin cdn duge nén
lai & bé nén bin trong luc d& gidm d6 4m xudng con khodng 95 - 96%. Nude tdch bln
durge dira ngurde trd lai bé diéu hoa.

May lam khd ¢iin bing loc ép bing t3i duge sit dung nhiim dua do am cla bun vé
15-25%. Sau khi ducgc ép, biun khd duge xe ¢hd bun dua di thdi bd.

Né&u nude thai ddu ra chua dat yéu ciu thi duge dira trd lai x 1y qua b€ than hoat
tinh. B& loc than hoat tinh ¢ pham vi hip phu rdt manh, phan 16n cdc hop chit hitu ¢
hod tan dude gilt lai trén bé mat, cdc phan t¥ phin cyc nhe thudng 12 cdc chilt tao ra mii,
vi clia nudc va cde phan 1 ¢é trong Iugng tucng doi 16n dudce gift lai wén bé mit ldp than
hoat tinh.

Nhimg wu diém chinh cia cdng nghé x 1y nay 1a: qud trinh xt& ly don gidn, khong
chn bé ldng 1 va II, khong cin hé thong twan hoan bun, vin hanh tv dong, gidm dién tich
dit xdy dung va chi phi ddu tw, qud trinh x& 1y &n dinh: khi sinh khoi thich nghi vdi mét
khodng rong ndng d6 chit nén va DO thi qud trinh x ly khong bi dnh hudng bdi tdi tgng
BOD, c6 kha niing x{ Iy dat tiéu chudn cao, mdt bé SBR x{ 1y nudc thai do thi dién hinh
6 thé X 1y vdi ddu ra nhu sau: BOD <15mg/l, TSS < 20mg/l, NH3-N < 2mg/l, nitd tong <
10mg/l. Khi v4n hanh ding cdc quy trinh hi€u khi, thi€u khi va y&€m khi thi hé thong SBR
¢4 khi ning khit dugce cdc hdp chit chifa nitd, phét pho.

15.12.4. Khu ché& xuit Tan Thuan

Tram x{ 1y nudc thii khu ché xuat Tan Thudn dugc thi€t k& lién hgp gdm ¢6 2 he
thimg xid 1y 13 hé thdng x 1y sinh hoc vi hé théng x{ 1§ hoa hoc. Hai h¢ thong x(r Iy nay
¢6 thé van hinh k&t hgp hay tach ra van hanh riéng bigt. Cong sudt thiét k& cta ctia nha

. N 3 A
may la 10.000 m /ngay.

Nudc thdi tif cdc nha may duge thu gom vé bé ti€p nhin va duge bom 1én muong dan
¢ it song chin rac thd (10mm) va song chin rdc tinh (0,5mm). Sau dé nuée thai di vao
bé ling cdt thdi khi nhim loai cat ra khdi nude thdi, Tt ddy, nude thai duge dira vao bé
diéu hoa nhiim diéu hoa lwu lugng va nodng dd chat 6 nhiém bang bién phip suc kb.

Nude thai sau khi qua giai doan x{ 1y ¢d hoe duge dua Gé€p qua hé thing xit 1y héa ly,
hodc x& Iy sinh hoc, hodic xi 1y két hgp héa Iy - sinh hoc hodc sinh hoc - héa 1y tity thude
vio luu lugng vio tinh chit nude thai trong qua trinh vin hanh,

H¢ théng x{ Iy hoa 1y bao gdm cdc cOng trinh don vi: bé khudy tron, bé phin dng va
bé ling hoa ly. Nude thai tf bé ling cdt duge dua vao bé khudy trdn. Tai day nudc thdi .
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duge bS sung chit keo tu PAC va dudc diéu chinh pH thich hdp cho qud trinh keo t xdy
ra va duge khudy trén manh nhim tron déu nudc thai va héa chit. Sau d6, nudc thai dude
dan qua b€ phin Wng vdch ngin va duge b8 sung polymer nhim ting cung kha nang
hinh thanh cdc bong cin k&t tha va ting khd ning keo tu. Nudc thii sau khi di qua bé
phdn \ing duge dua vao b€ ling nhim tdch bong cin ra khdi nude thii. Nude sau ling
duge dua vao b€ thu nudc trude khi duge dua vao bé khir tring va thai ra ngudn tiép
nhén. Blin dudge dua vao hé théng xi 1y bn.

Nudc thai

¥

Song chan rac

Y
Bé thu gom -

f

Thiét bi loc rac tinh

Y

Bé lang cat

Y
May thdi khi  [-—-- L Bé diéu hoa

Héa chat R BE tron

May th8i khi  [-—- Ly Mudng oxy hoa - -

'
|
|'
 J Tuén hoan bin |
|
|
i

1

1

:
\ | \J
. 1 £ . .
Bélang2z  [-—-*- L Bé nén bun

y Y

Bé khu tring May ép bun = Paolymer

\ *___

Nguén ti€p nhan BOn khé dem chén

<Y

Hinh 15.18. So db cong nghé xit Iy mudc théi KCX Tan Thudn
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Hé thong x(& 1y sinh hoc bao gdm cdc ¢cong trinh don vi 1a muong oxy héa va bé
ling 2. Nudc thai tir b€ didu hda duge din vao muong oxy héa sit dung bin hoat tinh higu
khi d€ xit 1y chdt & rhi&m hitu cd 1am sach nuGe thii. Trong muong oxy hoa duge ldp dit
méy suc khi kiéu phun (jet ejector) nhim tang cudng sy hoa trOn giita mtde thai va bun
hoat tinh, ddng thdi dinh huéng dong chay theo muong dan. Nudc thai sau khi qua muong
oxy hoéa duge dua vao 2 b€ ling 2 lam viéc song song. Nudc thdi ra khodi bé ling dugc
dua vao bE gom trde khi qua bé ti€p xic khit tring va ra ngudn tiép nhin. Biin hoat tinh
ling & bE Mng 2 mot phan dude tudn hoan trd lai muong oxy héa, con lai dude dua vé hé
thong x{ 1y biin.

He thong xit 1y bin bao gdm cde cong trinh don vi: bé nén biin va mdy ép ban. Bin
lang tir bé ing hoa 1y va bé ling 2 duge dua vao bé nén bin. Tai diy ban duge c6 dic va
dudgc dua 1én mdy ép bun dong banh va van chuyén di chén 14p. Phin nudic tdch bun dugc
dua trd lai bé diéu hoa.

Hai hé thong x 1y héa 1y va x{t 1y sinh hoc ¢6 thé lam viée ridng biet hay k&t hop
lam viéc ndl ti€p. Trong trudng hdp nude thii ¢6 ham Igng dde 1o kim loai ndng cao x&
Iy hoa 1y dude diing trude d€ loai bd kim loai ning trude khi cho qua xit 1§ sinh hoe d& x&
Iy chat hitu cd trong nude thai. Trong truong hgp nude thdi dau ra cda x 1y sinh hoc
khong dat yéu ciu thi xif Iy hoa 1y dugc st dung ndi ti€p nhim xit Iy dat tiéu chuin thii
yéu ciu.

Cong nghé x{t 1y k&t hop gitta x{r Iy héa Iy va x& 1y sinh hoc thich hop cho vide xit 1y
nude thdi tap trung cla khu cong nghiép hay khu ché& xuit vi nude thai tap trung c6 tinh
chit va thanh phin phic tap. Khi két hop gitta xi¥ Iy héa 1y va x@ 1§ sinh hoc s& ddm bio
hiéu gua x1t ly.
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'Phén C: XU LY CHAT THAI RAN CONG NGHIEP

Chuong 16

CAC PHUGNG PHAP QUANLY
VA XU LY CHAT THAI RAN CONG NGHIEP

16.1. NGUON GOC CHAT THAI RAN

Chit thii rin duge hi€u 1a phin du thita & dang rin duge thai ra tf qud trinh sdn xuat
hoac sinh hoat. Tuy nhién, chat thai rin rit da dang vé thanh phan va tinh chit, dugc dac
trung bdi gid tri sif dung, ¢6 thé dugc tdi sinh, t4i s\t dung ho#ic trd thanh nguyén liéu cho
c4c nganh cong nghiép khdc, hodc sin xuit cdc sin phdm thif cap.

Su tich luy khoi lwong ddng k€ phé thai trong nhidu nginh cdng nghiép 12 do han ché
vé trinh do cong nghé va s dung lang phi ngudn nguyén liéu. Qud trinh van chuyén va
Iwy triY chat thdi rdn 1a mdt qua trinh tén kém. Trong cdc nha mady luyén kim, tram nhiét
dién va san xudt than, chi phi cho viéc van chuyén va luu trit chdlt thdi rin chi€m khodng
8-30% gid thanh sdn xuit. Bén canh d6, mdc d6 t4i st dung phé liéu 1a rat thap: chi c6
1/5 xi Juyén kim mau, 10-12% phé thai xi tro va thach cao photpho, 4% ph€ thai tir qud
trinh sdn xuat than.

Ngudn gde xuit hién phé thai trong san xudt vit liéu duge mo ta trén hinh 16.1.

Khai thac

! Nguyén ligu thd

Tuyén quéng
Nguyén liéu tinh l ‘}
Ché bién » Chat thai ran
San pham T
g s |

San pham da

Hinh 16.1. Nguin géc hinh thanh chdt thdi rdn
Thinh phin va tinh chat cfia chit thai rin c¢dng nghiép rat da dang, phy thudc vio
titng loai cong nghé sdn xuat va titng nginh cong nghiép. Dudi diy 12 thanh phan chat
thdi rin cla mot sd nganh cdng nghiép dic trung tai TPHCM.
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Bang 16.1. Thanh phin chat thai rdn mot s& nganh cdng nghiép dic trung

Ngianh cdng nghiép

Thanh phan chat thai rin

Dét nhudm va may méc

Xd sdi, val vun, bin nudc thai dét nhudm, bao bi
héa chat..

Thudce da

Lo6ng, da, ma, bitn x1¥ 1y nudc thai...

Gidy va bt gidy

Bot gidy, gidy vun, bun hoat tinh sau xit 1§ nudc
thii, lignin...

| Hoa chat
+ Sin xuAl axit sunfoaric
» AlIOH),

« Thudc (rif sau, sat triing

Cin sau loc, ldng, S nong chdy, can nhya, bao bi..
Biin d4

Bao bi, blin cin tr hé thdng x& 1y nudc théi..

Ché& bién thuc phim
« Bdtngot, mi dn lién
» Ché bifn thiy sdn
= Sifa
« Hat dicu
« Nudce trii cdy
» Puling
« ThuGc 1d

Than hoat tinh, chdt trd loc, b thdi hitu cd...

V6 1Bm, ghe, rudt cd, phé' liéu thuy sdn, bao bi,...
Bao bi: gidy, nilon, sdt 14...

Vo hat didu

Vo, hdl trdi cly...

Mt ri duding, ba biin ¢6 {4n than hoat tinh...

Bui tir khiu cdt sdi, cdt didu.

Chin nudi

Phin, xdc gia siic, gia cAm, thitc dn roi vai

: Cong nghiép ddce va gia cong kim loai

Phoi st vun, xi kim loai ...

Dién

Béan mach dién ur, xf hin xi, bao bi...

Vit ligu xdy dung

Bao bi, gach ngoi v, xi ban...

Ch{ bicn gb

Go vun, mal cura, dim bao...

Xing diau

Cin tir cdc bdn chita

16.2. QUAN LY CHAT THAI RAN CONG NGHIEP

Quin 1y chit thii rdn lién quan dén cdc van dé nhit quan 1y hanh chinh, tai chinh,
ludit 1€, quy hoach va k§ thuat. H& thdng quan ly chit thdi rin ¢6 thé duge xem nhv 13
mdt bd phin chuyén mon lién quan dén (1) ngudn phat sinh, (2) luu trit va phin loai tai
ngudn, (3) thu gom, (4) phan loai (5) tdi ch€, (6) van chuyén va (7) xi¥ 1§ hgp ly.

Su chon hra két hgp gilta cdng nghé, k¥ thudt, vd chuong trinh quén 1y dé dat dude
muc dich quin 1y chdt thdi dudc goi 13 quén ly chit thai rin tong hgp (ISWM). Vin
phong bao vé moi trudng cua My (USEPA)} da dua ra thd bdc hanh ddng wu ti€n trong
vi¢e thyre hién ISWM la: gidm thi€u tai ngudn, 1di ché, d8t chat thdi va thai bd an toan.
Quan ly chat thdi rin cdng nghiép dudgce thuc hién theo thi bic ru tién nhu sau:

« Tranh thii bd.
» Gidm thiéu ric thai.

» T4i st dung.
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« T4i ché.

» Tai tao ndng lugng.
e XUrly.

» Thai bé an toan

16.2.1. Thu gom

Cdc xi nghiép phai c6 bién phap thu gom triét dé chat thai rin sinh ra trong sin xnit
va phai ¢6 dung cu bdo quin phd hgp, phu thude tinh chit vit 1y va héa hoc cda chat
thdi, nhim han ch& anh hudng cda ching d6i véi mdi trudng xung quanh. $& lugng va thé
tich ctia dung cu bao qudn phéi dugc tinh theo thdi gian Iuu trit.

16.2.2. Van chuyén

Vigc van chuyén chdt thai rin cong nghiép phdi duge 8 chic chit chE vai sy gidm
sdt cla cdc cd quan bdo vé mdi trudng va su bdo ddm chia cd quan van chuy&n nhiim han
¢h€ dnh hudng d6i véi mdi trudng trén dudng vin chuyén. Chu ki vin chuyén sé duge
quy hoach bdi don vi viin chuyén dé cuc ti€u hod chi phi va ddng thoi, khong gay cin ud
cho sdn xut.

16.2.3. Luu trit

Chat thai rdn cong nghiép phai dugc luu tri & noi cach 1i, tranh kha ning phat tin vao
moi truding do mua gié hodc thim thiu. Chit thii rin duge phan loai va Iuu trit nhim
muc dich chudn bi cho giai doan (di st dung hodc tiéu hiy tép theo.

Cdc don vi thu gom vin chuyén va huu trit chdt thdi rin c6ng nghiép déu phai ¢d gidy
phep hoat ddng va duge gidm sdt bdi cdc co quan quan 1y mdi truding.

16.3. CAC PHUONG PHAP XU LY TONG QUAT

Chat thdi rdn phu thude vdo thanh phan vi tinh chit ¢6 thé dwge xi¥ Iy bing cic
phudng phdp nhu sau:

16.3.1. Xir 1y chat thai rin biing phueng phép co hoc
16.3.1.1. Giam kich thudc

Phudng phap nay duge sit dung nhdm muc dich gidm kich thude cdc thanh phan
rong rdc thdi. Seu khi gidm kich thudce chdt thdi rin ¢6 thé sit dung truc ti€p nhw 13 16p
phi trén mat dat, Jam phdn compost hodc st dung cho cdc hoat dong 1di sinh, tdi ché.
Tuy thude vao hinh dang, dic tinh chdt thdi, va tiéu chudn doi hoi thi€t k& nhitng thiét
bi ¢cho phil hop.

Cic thiét bi thudng s dung la bia dap rit ¢6 hiéu gud khi cac vt lidu ¢o dac tinh
gion d¢ giy; kéo cdt ding dé lam gidm kich thude ¢fia cde vat lidu mém hon so vdi ding
bia dap, mdy nghicn ¢6 wu diém la di chuyén dé dang dugc st dung cho nhiéu loai khéc
nhau nhu cdc nhdnh ¢y, chit thdi rin tir qud trinh x4y dung.
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16.3.1.2. Phdn loai theo kich thtiéc

Phan loai theo kich thudc hay sang loc 12 mdt qud trinh phéan loai cdc chat thai ¢
kich thudc khdc nhau thanh 2 hay nhiéu loai ¢6 cling kich thude nhd cdc sang cé kich
thude khdc nhau. Qud trinh phan loai ¢6 thé thuc hién khi vit liéu con udt hoic khd,
thdng thudng qud trinh phan loai gin li€n vdi cdc cong doan ché bi€n chit thai ti€p theo.
Cic sang loc duge st dung trude va sau khi nghién rdc. Poi khi cdc loai sing loc cling
duge sit dung trong qud trinh ché bién cdc sdn phim phin compost, muc dich 1i ting tinh
ddng nhat cGia san pham.

Cac thi€t bi thudng dude s dung nhiéu nhit 13 cdc loai sang rung va sang cd dang
trdng quay. Loai sang rung dude st dung khi cdc vit liéu tuong d6i khd nhu kim loai va
thity tinh. Loai sang tréng quay diing d€ tach rdi cdc loai gidy cacton va giay vun, ddng
thatsi bdo vé dude tdc hai may nghién do cdc vat ligu ¢6 kich thude 1dn.

16.3.1.3. Phiin logi theo khéi higng

Day 1a mot k¥ thuat duge st dung rat rong ridi ding dé€ phén loai cdc vat liéu ¢é khéi
lwgng riéng khdc nhau. Phudng phdp nay dugc sit dung dé tach rdi cdc loai vat ligu tif qua
trinh tich nghién thanh 2 loai khdc nhau: dang ¢6 khoi higng riéng rhe nhu gidy, nhya,
¢dc chat hitu co va dang ¢6 khol lugng riéng nang nhu kim loai, g va céc loai vat lidu vo
¢d ¢6 khoi lugng riéng tvong déi ndng.

K§ thudt phin loai dudc sit dung rong rdi nhat Ja dua vao dong khi chuyén dong.
Nguyén tic clia phuong phdp ndy 1a dong khong khi di tr dudi 1én trén va cédc vit liéu
nhe s& duge tach rdi khoi cde vit liéu nang hon.

16.3.1.4. Phan logi theo dién triiong va tii tinh

K¢ thudt phan loai bing dién trudng va tif tinh dua vao tinh chdt nhi€m dién va
khdc nhau clia céc loai vat liéu c¢6 trong thanh phin chit thdi rdn. Phuong phdp phin loai
bing dién truding dudge st dung ph(§ bi€n dé tich riéng cdc kim loai mau va kim loai den.
Phuong phép tach bing tinh dién dudc 4p dung dé tdch ly nhya va gidy dua vao sy khic
nhau vé sy tich dién bé mit cta 2 loai vt liéu nay.

16.3.1.5. Nén chdt thai rdn

Phuemg phap nén chit thai rin dugc st dung véi muc dich 1 gia ting khéi lugng ricng
cha céc loai vt lién va do dé viéc luu trit v van chuyén sé c6 hiéu qua hon. Cdc k¥ thuit
hién dang dp dung dé nén chat thii 1a dong kién, dong géi hay ép thanh dang vién.

16.3.2. X1t 1y chat thai rin bing phuong phip nhiét

16.3.2.1. H¢ thong thiéu dot _

Quad trinh dot 12 qud trinh bién ddi chat thdi rdn dudi tic dung cia nhiét va 1a qué trinh

oxy hoa hoa hoc. Bing cich dot chat thai, ta ¢ thé gidm thé tich cda n6 dén 80 - 90%.
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Nhiét d6 budng dot phai cao hdn 800°C. Sdn phim cudi cung 1a hdn hgp khi NO,, CO,
hoi nude, tro ¢é nhi¢t dd cao. Ning lugng 6 thé thu hdi tr qué trinh trao ddi nhiét véi khi
sinh ra cd nhigt d6 cao. Lo dot thing quay dugce sit dung dé x 1y cdc loai chat thai nguy
hai & dang rdn, cin, bln va ciing ¢6 thé & dang 1éng. Thiing quay hoat d6éng & nhiét 4o
khodng 1100°C.

St dung chdt thdi nguy hai 1am nhién liéu: day 13 phuong phdp tiéu hiy chat théi
bang cdch d6t ciing vdi nhién liéu thong thudng khic d€ tan dyng nhiét cho ndi hdi, 10
nung, 16 luyén kim, 1o nfu thiy tinh. Lugng chat thai b8 sung vao 10 dét ¢ thé chi€m
12 - 25% tdng lugng nhién lidu.

BE han ché bui phdt sinh do ddt chat thii ngudi ta thudng dp dung cong nghé dat
nhiét phan. Nguyén 1y qud trinh d&t nhiét phan gdm 2 giai doan.

Giai doan 1 qud trinh khi hda: chat thdi dugc gia nhiét dé tich cdc thanh phin dé
bay hoi nhu khi chdy, hoi nudc... ra khdi thanh phian khong héa hai va tro.

Giai dogn 2: cdc thanh phin bay hoi duge d6t & diéu kién phi hop d€ tidu hiy hét
cde cdu 1 nguy hai.

16.3.2.2. H¢ thong nhiét phin

Nhiét phan 13 qua trinh phan hiy hay bi€n ddi héa hoc chét thi rin do nung néng
trong diéu kién khong ¢é sit tham gia cla OXy va tao ra san phim cudi ciing 13 cdc sin
phdm & dang rdn, 13ng, va khi.

Nhiét phin bang hd quang - plasma: thuc hién qud trinh ddt & nhiét d6 cao (c6 thé
dén 10.000°C) dé tieu hly chal thdi ¢o tinh ddc cyc manh. Sdn phim 1a H, va CO, cic

khi axit va tro.

16.3.2.3. Hg thong héa hoi thanh khi (khi hod)

Mot cdch tong qudt, qué trinh héa hoi thanh khi 13 qud trinh d6t cdc loai vat liéu
trong diéu kién thi€u oxy. Mic dd phuong phap niy dd duge phit hién vao thé ky XIX
nhung viéc dp dung chi thye hién thai gian gin diy doi véi xii Iy chat thai rin. Ky thuat
hoa hoi thanh khi 1a mét k§ thudt duge dp dung vdi myc dich [a 1[am gidm thé tich chit
théi va thu hdi ndng lugng.

16.3.3. Xaf Iy chit thai rin biing phuong phap chuyén ho4 sinh hoc

Chat thal rdn hitu co thudng ¢6 kha nang phin hiy bdi cdc vi sinh vat, dp dung tinh
chit nay chat thdi ¢ thé duge xit 1y theo nguyén 1y sau:

16.3.3.1. Qud trinh i phéin hiéu khi

La mdt qud trinh bign ddi sinh hoc duge st dung rat rong rii véi muc dich bién dd;
cde chat thai rin hitu cd thanh cdc chil vo ¢o (qud trinh khodng héa) dudi tic dung cda vi
sinh vat, sdn pham tao thanh & dang min va duge go1 Ia phan compost.
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16.3.3.2. Qud trinh phan huy ky khi

L2 qud trinh bi€n d8i sinh hoc duge st dung dé phin hiy cdc chat thdi ¢6 ham lugng
chit rin hitu ¢ tir 4 - 8% dudi tac dung clia cdc vi sinh vat trong diéu kién yém khi. Qua
trinh phén hily 1&n men ky khi dude 4p dung réng rii nhiim tao ra sin phim khi metan t
¢de chit thdi cda con ngudii, ddng vit, cdc sdn phiam thita tif ndng nghiép, cong nghi¢p
thure pham va tif thanh phan hitu ¢d trong réc thai do thi.

16.3.3.3. Phén hily cdc chét vé co

Ngoai cdc chat hitu cd, mdt s8 vi sinh vit ¢6 khd ning chuyén cdc hop chat vo cd
khong tan sang trang thdi tan trong nhitng diéu kién xdc dinh. Phuong phdp nay duge goi
l2 phuong phép trich biing vi khuan, nghia 1a ng dung qué rinh tdch ¢é chon loc mit s&
nguyén 16 hda hoc tiY cdc hdp chit da cdu ¥ trong nudce bdi cdc vi sinh vat.

Cdc vi sinh vt duge s dung rong rdi trong cdng nghiép la vi khuan sit (oxi hoa Fe**
thanh Fe’* cing nhu cde sunfua vO cd thanh sunphat), va vi khuin luvu huynh. Ngudn
nang lugng duy nhit cho qua trinh s8ng clia cdc vi sinh vt nay 14 phdn dng oxi héa cic
hdp chat v co kim loai va nguyén 8 luu huynh. _

Vi khuén sdt ¢ khd nang oxi héa sunfua kim loai, chuyén chiing thanh sunphat mét
cach trye ti€p hodc gidn 1iép:

vi khuin

2FeSO, + ?12—02 +H.SO3 —— Fea(SO4) + HQO

Fex(S04); + MeS > MeSO, + 2 FeSO4 + S

Vi khuéin sdt cling duge st dung rong rii trong ¢ong nghiép dé trich ddng i ph thdi
vl quing ngheéo. D€ ti€n hanh qud trinh trich, ngudi ta st dung dung dich Fea(SO4); vi
H~SO, vaGi s hién dién cia AL(SO4)s, FeSO,4 va vi khuin sit:

2Fen(804)3 + 2CuS + 2H,0 + 305 — 2CuSO, + 4FeSO,4 + 2H,50,

Trén thé gidi, phucng phdp trich biing vi khuin da duge dp dung rdng rii dé thu hoi
U, Zn, Mn, As, Co (i cde quing mo... Cdc nha khoa hoc cling dang tim ki€m cdc vi sinh
viit khdc ¢é kha ning tich duge nhiéu chit hitu dung hon. Phudng phdp trich bing vi
khuiin ¢6 nhiéu trién vong vi nd cho phép gidm ddng k€ gid thanh sdn xuft cdc nguyén
guy hi€m va md réng ngudn tai nguyén, bdo dim tinh khi thi cia viée st dung hoan toan
cdc nguyen ligu vo ca.

16.3.4. Qua trinh chuyén héa héa hoc

Chat thai rin thuc chit 13 mot loai nguyén liéu sédn xudt - nguyén liéu khong sach
chia nhiéu tap chit - va ciing dude xem nhu mdt loai quiing mé nhén tao. Do d6, ngudi ta
thuting b6 sung thém tdc chit d€ phdn \ng héa hoc véi ¢du tif muc tidu, chuyén ching
thanh cdc chit mdi ¢6 ich. P6 chinh 12 ban chit cda viéc ap dung phuong phdp hoa hoc
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trong x J§ chat thdi riin ¢6ng nghiép. Phudng phip héa hoc duge 4p dung rat rong rai vi
phi h¢ip vdi nhiéu loai chat vo cd cling nhu hitu co.

Quad trinh chuy€n hoa hda hoc bao gdm hang loat cdc phan ing thiy phan duge sit
dung d¢ tdi sinh cdc hogp chit nhu 13 glucose va mot loat cdc phdn @ng khdc dung dé tdi
sinh dau tdng hgp, khi va acetate cellulose. K§ thuat xi 1y chat thai rin biing phudng
phip héa hoc phd bién nhit 12 phin ing thiy phan cellulose dudi tdc dung cia axit va
gud trinh bi€n ddi metan thanh metanol.

Phdn tng thily phdn axit: Cellulose hinh thianh do sy lién két cda hon 3000 don vi
phin t& glucose, cellulose ¢6 dic di€m 1a hda tan trong nuéc va cdc dung mdi hitu co
nhung hau nhu khong bi phén hiy bdi t& bao. Néu cellulose duge phan hiy thi glucose s&
durge tai sinh. Qua trinh thyc hién biang phin ting hda hoc ¢d ban nhu sau:

(CeH 0Os)n + 1 HyO —2%9 5 n C4H 504
cellulose N glucose

DPutng glucose dudce trich ly tit cellulose c6 thé dudce bi€n ddi biing cdc phan tng sinh
hoc va héa hoe tao thanh sdn pham [ rugu va cdc héa chit cong nghiép.

Sdn xudt metanol tt metan: Metan duge hinh thanh do qud trinh phan hdy y&€m khi
clia cdc chat thdi rdn hitu ¢d ¢6 thé duge bién ddi thinh metanol. Qud trinh bién ddi dude
thue hién bang 2 phdn itng sau:

Xic tdc
CH; + H,O —— CO +3H;
CO +2H, <% CH,0H

Thudn lgi cda viée san xudt metanol tir khi métan trong biogas i ¢d thé luu it va
vin chuyén metanol dé& dang hon la viée chuyén khi métan.

16.3.5. Chén 1ap chat théi rin

Phuong phdp thai bd chdt thdi rin mot cdch an todn va ¢6 tinh khd thi cao trong mot
thdi gian dai 1a mdt y&u t& guan trong trong chudng trinh quin 1y chat thii rdn ng hdp.
Chat thai rdn duge thai bo 12 thanh phan khong the tdi ché duge, d6 1a phin chat thai con
lai sau khi phéin loai thu hd1, cde vat licu ¢6 thé tdi ché duge, hodc phin khéng hoai dude
trong it phin hitu ¢d, hodc tro ¢on lai sau khi dot ...

Bai chén 13p chdt thdi rdn 13 mot dign tich hode mot khu dit duge quy hoach, duse
Iwta chon xdy dung d€ chon 14D chat thdi rin nhiim gidm 31 da cdc tiéu cue cda bai chon
13p 6i moi trudng. Bai chon l&p bao gbm cic & chdn 13p chit thii, ving dém va cdc cong
trinh phu trg khic nhau nhu tram xif Iy nude thai, khi thdi, cung cdp dién, nude va vin
phong di¢u hanh. Bai chon 1ap chét thii ty theo loai chat thdi ti€p nhdn dudc chia ra lam:

- BCL chit thdi do thi (ti€p nhin chat thii sinh hoat v chdt thdi cong nghicp khong
nguy hat).

- BCL chdt thii nguy hai (1i€p nhan chat thii ¢6 tinh ddc hai dic biéo).

- BCL chat thii chi dinh (chi ti€p nhin loai chit thii dugic phép: bun céng rinh, xa bin...).
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16.3.6. Chuén bi chat thai rdn cho qua trinh t4i ché

Viéc tai sif dung chat thai rdn thudng yéu cdu phan loai ching thinh cdc ciu tf wong
déi ddng nhat vé kich thude, thinh phin .. két hop v6i qud trinh tach vat liéu bing cdc
phuong phdp hod ly, hodc tao cho chiing mét dang xdc dinh ndo d6, nhim bdo dam kha
ning tin dung phé thidi nhw mét ngudn i nguyén thit cdp. TAp hgp tat cd cdc phudng
phdp chuin bi chilt thdi rin cho cdc qud trinh ché bién, phd bi€n nhit dude trinh bay trén
hinh 16.2.

Céc phuong phap chudn bi chat thai ran cho tai ché

Ca hoc Nhiét - Co Tuyén
Hoda ly
| Pap L] Tao khéi Trich Iy Tuyén tii
Nghién Hoa tan Tuyén trong Iuc
™ Tao hat
™ bangt° " ;
Phan loai, and Két tinh Rira
- cao
chon loc
Tuyén ndi
Tuyén dién
Tuyén trong
huyén phil,
chdt 16ng nang

Hinh 16.2. Cic phitong phip chudn bi chdt thdi rdn cho tdi ché

16.3.6.1. Phiiong phdp co hoc

J. Bép: Cuding 86 va hiéu qua cila da s cdc qud trinh khuéch tdn hoa hoce va sinh
hoa ting theo dd gidm kich thude hat vét liéu. Do vay, théng thudng chit thdi rin phai
gua cong doan gidm kich thude hat, ti€p theo mdi dén qud trinh phan loai va chon loc.

Phuong phap dap dude sif dung dé thu sdn phim ¢ do 16n chi y€u Idn hon Smm,
duge dp dung rong rai trong ch& bién chil thii cia béc dd phi trong x{ 1y tran quang
mé; xi clia nhd mady luyén kim; cdc db dung ki thudt bang nhya da qua qud trinh st
dung; ph€ thdi mudi mé va thach cao photpho; g6, nhua, vat liéu xay dung va nhiéu
loal vit liéu khiac.

Cic chi s0 cOng nghé co bdn cda ddp 1a mie 46 ddp va ndng higng dap.
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D
Me do dap: i=%=% (16.1)
F th

max
Drax v2 dinax - duding kinh t51 da clia hat vat lid¢u tritde va sau dap

Dy va dg - duting kinh trung binh cta hat vat liéo ban ddu vi sin phe’fm.

Cic kich thude Diyay v2 dipgx xédc dinh giai doan dap tho, trung binh va nhuyén.

L bap Thd Trung binh I Nhuyén i
| Dynax, mm 1200 - 500 350 - 100 100 - 40
| Gimax, MM 350 - 100 100 - 40 30-5

Chi phi niing lugng riéng phin (kWh cho 1 tin vat liéu) la:

N
E=— (16.2)
Q

J diy: N-cdng suit dong co mdy dap, kW
Q - ning sudt mdy dap, T/h
Gid tri E phu thude mife d6 dép va tinh chat cd 1y cda vit liéu.
Cong nghé dip c6 thé duge 6 chife vdi viée dp dung hodc chu k¥ hd (vat liéu can
dap chi qua may dap 1 lan), hodc chu ki kin vdi sang, sdn phim trén Wedi sé quay trd lai
mdy dip. Mot s6 sa dé dap don gidn duge trinh bay trén hinh 16.3.

Phé thai Phé thai Phé thai
Pap Bap Bap
N R ¥ i
Hinh ,16.3. \ San phim dap ' Y
Mot s s dé bap bap
dip dom gidn . + +
S4n phidm dap San pham dap

2. Nghién: Phuung phdp nghién dugc st dung khi cdn thu cde phin doan ¢6 do I6n
nhd hon Smm. Qud trinh nghi€n dudge phd bién rdng rii trong cong nghé tii sit dung chat
thdi ctu khai thic quing md, ph€ licu xay dung, xi cda luyén kim va nhién liéu, ph& thii
ctia tuyén than, phé thdi nhyta, quing pirit thiéu két va hang loat tai nguyén thit cip khic.

Cdc mdy nghien phd bién 1a mdy nghién thanh, nghién bi va nghién dao. Qud trinh
nghién mot s6 phé liéu nhya va cao su phai duge tién hanh & nhict do thap.

3. Phan logi va chon lpc: Cdc qud trinh ndy duge ¢ng dung d€ phin chia phé thii
thanh phin doan theo d6 1dn khédc nhau, bao gém: siang va phén chia dudi tic dung cla
lye qudn tinh - trong lue va 1i tdm - trong lye. Sang 1a qud trinh phan loai thanh 13p theo
dd 1dn cde hat ¢6 kich thude khice nhau bing cdch dich chuyén ching trén bé mit ¢6 13.

D¢ phin ricag vt lidu rdn dang blin, ngudi ta sif dung xiclon nudc, thi€t bi ling li tin...
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16.3.6. Chuan bi chat thai rén cho qud trinh t4i ché&

Viéc tal st dung chat thai rin thudng yéu ciu phan loai ching thanh cdc ciu tdf tuong
ddi ddng nhat vé kich thudc, thanh phan .. k&1 hgp véi qud trinh tach vat liéu bing cdc
phuong phap hod 1y, hodc tao cho chiing mdt dang xdc dinh ndo d6, nhim bdo dam kha
ning tin dung phé thai nhw mot ngudn tai nguyén thit cap. Tap hgp tat ¢d cdc phuong
phip chudn bi chit thii rdn cho cdc qué trinh ché bién, phd bién nhit dudc trinh bay trén
hinh 16.2.

Cac phuong phap chudn bi chat thai rdn cho tai ché

Co hoc Nhiét - Ca | Tuyén
Hoa Iy
| Pap | Tac khéi Trich iy Tuyén it
Nghién Hoa tan Tuyén trong lyc
™ Tao hat
'm  ping t®
| Phanloal, bang ¢ K&t tinh > Ala
cao
chon lge
™ Tuyén ndi
- Tuyén dién
Tuyén trong
]  huyén phu,

chét long nang

Hinh 16.2. Cic phuong phdp chudn bi chdt thdi rdn cho tdi ché

16.3.6.1. Phuiong phdp co hoc

1. Pdp: Cuong d6 va hiéu qud cda da sd cde qud trinh khuéch tan hda hoc va sinh
héa ting theo 4 gidm kich thude hat vat liéu. Do viy, thong thuting chat thdi rin phai
gua cdng doan gidm kich thudc hat, ti€p theo mdi d€n qua trinh phan loai va chon loc.

Phudng phip dip dude st dung dé thu sdn phdm ¢6 do 1dn chii y&u ldn hon Smm,
duge dp dung rong rii trong ché bi€n chét thdi clia boc dd phl trong xit 1y trdn quing
md; xi ctia nha mdy luyén kim; cic dd ding ki thudt bing nhya da qua qud trinh sif
dung; phé€ thii mudi mé va thach cao photpho; gd, nhwa, vat liéu xay dung va nhiéu
loai vat tiéu khic. '

Cac chi 8 cong nght cd ban caa ddp 1a mic d§ dip va ndng lugng dip.
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16.3.6.2. Phiuong phdp nhigf - co

1. Tao hat bdng nhiét d¢ cao: Phuong phip nay duge tng dung dé ch€ bién bui, gi
sit, xi, dam nguyén liéu quing trong luyén kinl, quing thiéu k&t pirit va cdc ph& licu
phin tdn chita sit.

Qud trinh tao hat duge ti€n hanh biing cdich d6t vat lidu tryc tiép vdi nhién liéu rdn
trong 10 & nhiét d6 khodng 1.100 - 1.600°C. Sau d6, sdn phdm thiéu két duge dip dén
100 - 150mm, qua sang va lam ngudi. Phin doan dudi 8mm, chi€m 30-35%, dide quay
trd lai 1o.

2. Tao khoi: Tao Khdi 12 c¢dc gud trinh tao hat, déng vién, déng khdi va tao khéi &
nhi¢t do cuo. Ching dudge st dung dé ché bién thanh vit lidu xiy dung tir phé thii cia
khai thdc quiing md; phdn sét lai cia tuyén than; tro cha tram nhidt dién; qud trinh tin
dung thach cao photpho trong ndng nghiép va cong nghiép xi ming; cdng doan chuin bi
lam ndng chay phé thdi ¢6 dd phin tin cao clia kim loai mau va den ...

Tao hat vd dong vién ¢6 thé duge thie hién bang cdch can vit liéu bot, ép, cho cic
hat tiép xdc véi nhau trong dong xody rdi, trong 1dp ting soi, trong Idp ting rung hoiic
dudi tie dung cda cdc tae ddng cd hoc khic.,

Sy dong khoi vat liéu phin tdn duge tién hiinh vdi dp suit 16n hon 80 MPa khi khong
¢ chilt licn kEt, con ¢6 chit lién k&t thi dp sudt nén khodng 15 - 25 MPa.

16.3.6.3. Phiiong phdp tuyén chit thai

Trong thue t&, tdi sinh chit thdi rdn cong nghiép (dic bict 1a clia cong nghiép khodng
san, chita kim loai mau vd den, cdc chi tidt phé thai, thi€t bi dién dai, dd dung kim loai vi
hop kim, tro nhién 1iéu, hdn hgp chat déo, xi luyén kim mau), ngutsi ta sit dung cdc
phudng phdp tuyén vt lidu khde nhau nhu twyén trong lue, tuyén tir, wyén dién, tuyén
ndi v mot s6 phitong phdp tuyén dic biét khic.

1. Tuvén trong luc: Phuong phdp nay dya trén sy khdc nhau ctia vin 8¢ ldng trong
moi trudng long (hay khi) eda cdc hat ¢é kich thude va khdi uong ricng khdce nhau. Bo
I cde qud tiinh yén sang (ddi), uyén trong huyén phii ning, trong dong dich chuy&n
theo bé mit nghiéng va ria.

Bai 1a qud trinh phin chia hat khodng sdn theo khdi lugng riéng dudi tdc dung tia
nude thay doi theo hudng thing ding, di qua mdy dii ¢d ludi. Pai thudng dp dung cho
vt li¢u dd khir xI sd bd ¢6 do 1on 81 wu: 0,5-100 mm d81 vdi vit lidu khong quing vi
0,2-40mm ddi vdi vat licu quing mo.

Khi dii viit licu I6n, 16p ndm trén ludi ¢é chiéu day 5-10 lan dudng kinh hat 1dn nhat
cta nhip liéu, duge goi 1a 1dp 16t Khi dii vat liéu nhuyén (3-5mm), trén ludi ngudsi ta
x&p 13p 16t nhiin tao o cdc hat vit liéu Idn, ning ¢6 kich thudce 1én hon 3-4 1an kich thude
hat nhdp liéu 1dn nhat, Trong qud trinh dii, vat liéu duge phin 16p: 1dp dudi tdp trung cidc
hat ndng, Idp tén cung - hat nhe, nhuyén. Cdc I3p nay duge 14y ra riéng biét,
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2. Rita: D€ pha v va loai dat sét, cdt va cédc chit khoang khéc ciing nhu cdc tap chét
hitu ¢d trong phé thdi, ngudi ta thudng sif dung qué trinh rifa. Téac nhan rita thudng 13 nude
(¢6 th¢ thém chit hoat ddng bé mat), hoi nude qua nhiét va cde dung mbi khic nhau.

3. Tuyén noi: Trong thuc (€ ché bién cic dang phé li¢u riéng bigt (nhur xi luyén
kim...), ngudi ta dp dung phudng phdp tuyén ndi. B3 16n clia vat liéu dude tuyén khdng
14n han 0,5 mm.

4. Tuyén tir: Tuyén tir dugc 4p dung d€ 14ch cdc ciu tit ¢6 tif tinh khédc nhau, Céc chit
¢é khd nidng nhiém tr manh 12 FeO.Fe;,0s, Fey03, Fey Sy Cdc oxit, hydroxit vi
cacbonat sdt, mangan, crom va kim leai quy 1a vat liéu nhi€m tir y&€u. Con cdc khodng
¢hit nhu thach anh fenspat, canxit CaCO3 khong bi nhiém tir. VAt lidu nhiém tir yéu dudc
tuyén trong 1 trudng manh cudng do dén 800-1600 kA/m, cdn vat lidu nhiém 1r manh -
trong tif truding yéu 70-160 kA/m.

D€ phin riéng bing tit truding, vat lidu phii qua xi¥ 1y s¢ bd bing dip, nghién, sang
kh( blin, nung 4 tir.). Ngudi ta thudng tuyén tir khd ddi véi cdc vat lidu ¢é do 1dn 3-
50mm, va tuyén tlf wdt cho hat nhé hon 3 mm.

5. Tuvén dién: Tuyén dién dra trén sy khdce nhau ciia tinh din dién cla vat liéu dudge
phin riéng. Theo tinh din dién, vit liéu duge chia thanh din dién, ban din, dién moi. Khi
tiép xic, bé mat clia dién cyc kim loai tich dién s& truyén dién tich cho vt lidu: cdc hat
din dién duge tich dién nhiéu nhat sé diy xa khdi dién cuc, con cdc hat dién mdi gitt
nguyén quy dac cua minh.

6. Tuvén trong huyén phit va chdt léng ndng: Qui trinh nay 1a su phan chia vit liéu
theo khdi lugng riéng trong truding luc hap din, li tim trong huyén phit hoic chat 1éng ¢é
khdi lugng riéng ¢6 gid tri thude khodng cdc hat can phan chia. Huyén phil nang la céc
hat khodng sian ning hodc hgp kim tf ¢6 d6 phin tdn cao, Id g trong nude - goi chung
ja c¢hat lam ning, thuong 13 hgp kim sdt - silic, pirit, FeSa, pirotin Fe,.)S,, Fe30.4, quiing
sd1 dd FeaOs va cde vat lidu khdc ¢ do 1dn dén 0,16 mm. Cdc chdt 1ong nang dudge diing
& dung dich CaCl,, ZnCls, PbCl,...

Khdi lugng riéng clia huyén phil dude tinh theo cong thic

c.=C(oy— 1)+ 1,g,*'(_:m3 (16.3)
G diy: C- ndng a6 thé tich ciia chit lam nang, phan don vi.
- . » o 1s 3
oy- khoi lugng riéng cua chdt lam néng, g/cm”™.

Khi Ivgng ctia chat Jam nang trong thé tich huyén phil V 1a:

c,.—1
m, = V.o, M kg (16.4)
(G.\' B 1)
J diy: V- (hé tich huyén phit, m’
D€ giff tinh dn dinh ciia huyén phil, ngudi ta cho thém dit sét (= 3% khéi Iugng chit
lam ning), hogc diing hdn hdp bodt cdc chit lam ning ¢ khdi lugng riéng khdc nhau.
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Cdc thi€t bi sit dung phd bién 1a thiét bi phén riéng dang trdng, chdp, bic thang va
xiclon nudc.

Ning suit cua mdy phén li dang tréng (T/h) theo sin phim nhe dude x4c dinh theo
cOng thuc:

_ 1
yDO‘jh"jvcl
O day: v - ddu ra cha sdn phim nhe, phdn don vi
D - dudng kinh tréng, m

(16.5)

h - chi¢u cao dong chdy, h = (1,2 - 1,5) 12n dudng kinh clia hat 18n nhat, m
v - viin 8¢ dong huyén phit & dAv ra cha may phian H, v=0,3-0,5 m/s
o) - khéi Iuong ricng d§ ddng cda sdn phim nhe, kg/m®.

Ning suit ciia mdy phan riéng dang chép theo nhip liéu, T/h

Q=4S (16.6)
G day: g- (i trong riéng trén 1 don vi dién tich viing 1am viéc ¢da may, T/m* h

S- di¢n tich viing hoat ddng, m’
16.3.6.4. Phiuiong phdp hoa Iy

Nhi¢u qud trinh tan dung chit thdi rin trong céng nghiép, nhat 1a cdc phé thdi vé co,
dya trén viée dp dung cic phuong phdp trich 1i, hda tan va két tinh vit liéu.

1. Trich li: Phudng phdp ndy duge dp dung rong rii trong thuc (& ch€ bi€n phé thdi
cha cong nghiép khai thic md, mot s8 xi cta coHng nghiép luyén kim, quing pirit thiéu
k&, cice nguyén lidu tha ¢idp cta nganh gb... Bin chit cla phuong phdp nay 1a dua trén sy
hda tan ¢6 chon loc cde cdu tf trong chit 1dng.

Phu thude vao tinh c¢hit cha qud trinh héa 1y dién ra khi trich, ngudi ta chia ra trich i
lam hai loai: trich 1i hdoa tan don gidn (cdu tif chinh duge 161 cuén viao dung dich trong
thianh phin @i ¢é trong vit liéu ban diu) va trich li vdi phdning héa hoc (cdu o muc ticu
¢ trong vat liéu ban diu khé hoa tan s¢ chuyén thanh dang dé tan).

Lugng tic chdt tiéu hao i thidu, cin thigt dé 161 cudn hoan toan ciu tf muc tiéu vao
dung dich, va khd ning thie hién qud trinh duge xdc dinh bdi hiing s cin biing clia phan
ing K. Vi du, doi véi truding hop trich:

ABg +2CDyg = CoByg + ADog

Hing s ndng do ¢in bing K, duge bidu dién nhu sau:

[C,B]

_ o ) (16.7)
ch

Y

Khi dat ¢in biing, nong do tic chdt CD khdng tiéu hao cdn lai trong dung dich duge
tinh theo ¢dng thie sau:
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C,B
[CD]ch - [ ﬂ; ]Cb
[
Nhu viy, lugng tic chat CD can thi€t di trén 1 mol cdu tif AB dugc trich phai bing:
1

\/K—c (16.9)

N = - - .- - l
Con tdng lugng tae chit ti¢u hao phai ka: 2+ P

v

(16.8)

[CDdu] -

Gia tri hiing s cén bing dugce tim trong tdi lidu tra ciu, tinh theo cdc dai lugng cia
ham nhiét ddng hoc clia phin ng, theo cdc gid tri thé dién hda cling nhu duge xic dinh
bing thuc nghiém.

Vin tO¢ trich thuding thay ddi theo dién bién qud trinh va phu thudc néng d6 tdc chat,
nhiét do, cutng do khudy trdn, dién tich bé mat pha rin va cdc yéu 18 khic. Dang tdng
gudt cla phuong trinh van tde 1a;

dG
dt

G day: G- ltgng chit ¢in trich trong pha rdn, kg

—iS _ (16.10)

j - lugng chdt ¢in trich chuyén vio dung dich trong 1 don vi thiti gian, trén 1 don vi
bé mat pha rin, kg/ m°.s
S - bé mil wong tac ciia céc pha, m’

N&u qud trinh trich tudng @ng véi s hoa tan vd phin ting trao ddi dién ra vdi su tao
thinh pha rdn mdi: aAy + bBeg = ¢Cr + dDyy thi nd bao gom sy khuéch tén tic chat
d&n bé& mat pha rin qua 16p phim 13ng, khuéch tin tic chit qua 1dp sén phim rin hodc
16p vt liéu g, phdn tng hoa hoe trén bé mit chit trich, khuéch tdn chit tan tir bé mat
phin ng qua 16p rin vi 18p phim 16ng. Khi d6 dong chat trich ¢é dang:

I .,
| [C{J_E;C[]J
j= (16.11)
5 8 1 1 df38 8
___+__.__.+_+__+_. ____._+_..__._I
D, D, kK K, b|D' D,

O day: &, 6, - chi¢u dy Idp phim 16ng vA sin phim phén dng rin;

Dy, Dy, Dy, Dy - hé s8 khudch tdn tde chil trong dung dich va trong sin phim
phan ng;
Cu. Cy’- ndng dd 1dc chil va sdn ph?fm trong dung dich, m()lim};
b, d- s& mol cla tdc chit va sdn phdm phin tng, mol
N¢&u phin dng khong thudn nghich (1/K. = 0)

, C,
_ 16.12
=575, 1 te.12)
D, D, k
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L (S - 2 . D - ot . @ ~ #
J day F‘ - hé: 50 iruy&n khoi, 6—’ trd lwc khuéch1an; % - tird luc ddng hoa hoc.

i i

Nhit vy, tdng trd Iue khu€ch tin va héa hoc 1a trd lye chung ctia qui trinh:

...t (16.13)
By B, k PBg
hay j=PBxCo

N&u trong qud trinh trich tao thanh san phim rdn & dang v6 boc chit thi trd lyc cla

- l . P ol . - - - .z - Pl - - Y 7
n® — i 16n nhat, khi dé qud trinh dién ra trong ving khuéch tdn trong. Con néu vo boc
«
chat khong hinh thanh va dai Iwdng k dG 1én thi qué trinh dién ra trong vung khuéch tdn
ngoai. Truding hop qud trinh duge quyét dinh bdi phan dng hda hoc thi né dién ra tong
viang dong hoc.

Dung méi trich ¢in phai thda min cdc yéu ciu nhu tinh chon loc, hidng s& phin phéi
va khuéch tan, khol lugng riéng, tinh bt chdy, hoat tinh &n mon, tinh dd¢ hai.. Cic thing
& dnh hu@ng d&€n qua trinh trich thudng 1a ndng dd dung méi, kich thude, dd xOp cia hat
vat liéu, ch€ do thiy luc, nhiét do va tdc dong clia cdc trudng lye khic nhau (dién mdt
chiéu, dién tlt, tin s8 cao, li tam..) cling nhyu trong mot s6 truding hdp <6 sy hién dién cda
cic vi sinh vat khdc nhau (trich biing vi khuin).

Qud trinh trich ¢6 thé gidn doan va lién tyc. Qud trinh gidn doan dudc ti€n hanh bing
cach ngdm hodc thim rita. Trich §i tién tuc dude ti€n hiinh bing cdch cho ti€p xdc nhiéu
bac cling chidu, ngude chiéu va td hgp cla ching. Trich li lién tyc ¢6 nhiéu uu diém han
trich 1i gidn doan. Thi¢t bi trich 1i rit da dang. Ching duge phin loai theo phudng thidc
hoat déng (lién tuc va gidn doan), theo hudng chuyén ddng clia dung mdi va pha rdo
(ciing chiéu, ngudge chiéu, khudy trén hoin toan, qué trinh trong 16p vat liéu vi 18 hgp
cda chiing), theo tinh ¢hit twin hoan cia dung moi (tudn hoan, khdng tudn hodn, tudi) va
theo cde nguyén tie khic.

Su dd cong nghé ctia qué trinh trich nhidu bic cding chiéu va nguge chiéu duge trinh
bay trén hinh 16.4.

S‘l 82 SS Sn
|-> 1 —L_H1|‘> 1 —_LRJ? 1 By Red | R,
A+-B) l 7 ‘[
E1 EE E3 En
A+B R, R R X Ra R R
' "R e a2
x i)
E, E; Es E, E,

Hinh 16.4. Sir d6 cong nghé cuy qud trinh trich nhiéu bic
) cung chiéu; b) ngurc chiéu
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2. Hoa tan: Phuong phdp nay dua trén qud trinh tuong tdc di thé gifta chdt 1dng va
chdt rin kém theo sy dich chuyén chélt rdn vao dung dich, dude ¢ng dung rong rii trong
thuc t&€ x1t 1y nhiéu loai chit thai rin khédc nhau.

Khd ning tf hoa tan clia chdl rdn ¢ thé duge ddnh gid bdi ddu cla dai lwong AG (sy
thay doi ning higng Gibbs):

AG = AH - TAS (16.14)
(G diy AH - do bién déi entanpi, ki/kg
AS - d6 bign ddi entropi, kl/kg K
T - nhiét d6 tuyét d6i, K

khi AG < (- ¢6 kha niang hda tan
AG =0 - cin bing trong hé thdng
AG > 0 - ¢6 kha ning két tinh

D hoa tan chat rin trong chit 1dng thuting bi gidi han bdi ndng do bio hda C,. Van

t6c hoa tan dudc biéu dién bdi phuong trinh:
dG
—-— = KF(C;-Cy) (16.15)
dt

G day: G- lugng chat hoa tan, kg

K- h¢ s& truyén khéi, kg/ (m”. s. kg/m’)
F- 18ng bé mal clia cdc hat tan vie thdi diém 1, m°.

Trong thuc t€, ¢d truding hgp van tSc hoa tan duge quyét dinh khong phai bdi khuéch
tdn chdt tan tir b¢ madt pha rdn vio dung dich, ma bdi van tdc chuyén pha cia vat chat
vao dung dich (vi du d6i vdi mubi K,S04.2MgS0,, MgS03.H,0). Tuy nhién, dai da s6
cdc mudi qué trinh hoa tan duge quyét dinh bdi van to¢ khuéch tdn, khi d6 dai lugng K
dude xdc dinh theo cong thifc;

N U< 213
K=K"Ap "y (D) (16.16)
Gdiy K’ -hé sd ruyén khdi (481 v6i cac musi tan khudeh tan K = 70 + 10),
Ap - hiéu kh&i lwgng riéng pha rin va 16ng, kg/m’
K1 - 46 nhdt ddng hoc clia chit 1éng, s/m?
Dy - h¢ 8 khuéch tdn hitu dung ctia chat tan,

Thdi gian cin thi€t d€ hoa tan hoan toan lugng chat G cho trude, ¢6 thé duge dinh
gid béi biéu thite:
AC
G.ln| —¢
AC,

= N7 16,17
KR (¢, o¢,) e

2 - - oy \ . > e - 'i
O diy: ACq, AC, - ddng luc ddu va cudi cda qua trinh, mol/m

a2 " ] a .. 2
Fq- tong bé mit hda tan clia hat vat lidu, m
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. 5. X N . D, . 1 - . .
J day ;)—‘ - hé& s0 truy&n khoi, 6—' ted lue khuéch tdn; E - tr@ lyc ddng héda hoc.

i i

Nhu vay, tong trd luc khuéch tdn va héa hoc ta 1§ lyc chung cla gud trinh:

LIV N (16.13)
By B, k By
hay J=p3xCo

Né&u trong qud trinh trich tao thanh san phim rin & dang v6 boc chit thi trd lye cia

l # P . - - = == - ~ - x, - ]
no —1a 16n nhit, khi d6 qud trinh dién ra trong vang khuéch tin trong. Con néu vo boc
N
chiit khong hinh thanh va dai ugng k di Ién thi qué trinh dién ra trong vang khuéch tdn
ngoai. Truting hop qué trinh duge quyét dinh bdi phin dng hda hoc thi nd dién ra trong
vung dong hoc.

Dung moi trich ¢in phii thda min cdc yéu ciu nhu tinh chon loc, hiing s6 phén phdi
va khuéch tan, khéi lugng riéng, tinh bdt chdy, hoat tinh &n mdn, tinh ddc hai... Cac théng
s& anh hudng d&n qud trinh trich thudng [a ndng do dung méi, kich thude, dd x3p cia hat
vit lidu, chd do thdy lue, nhiét do va tdc ddng clia cdc trudng lye khdc nhau (dién mot
chiéu, dién (lr, tan s& cao, li tAm..) cling nhu trong mot 88 trudng hdp ¢6 sy hién dién cla
cdce vi sinh vat khdc nhau (trich bing vi khudn).

Qué trinh trich ¢6 thé gidn doan va lién tuc. Qud trinh gidn doan duge tién hanh bing
cach ngdm hoiic thdm rda. Trich §i lién tuc dude tién hanh bing cdch cho tép xiic nhicu
bac ciung chiéu, nguge chidu va td hop ciia ching. Trich i lién tyc ¢6 nhiéu vu diém hon
trich li gidn doan. Thi€t bi trich li rdt da dang. Ching dugc phin loai theo phudng thifc
hoat dong (lién tue va gidn doan), theo hudng chuyén ddng clia dung mdi va pha ran
(cung chiéu, ngude chiéu, khudy wdn hoan toan, qué trinh trong 16p vat liéu va & hop
clia ching), theo tinh chat tudn hoan cla dung méi (tudn hoan, khng tuin hoan, i) va
theo cde nguyén tic khic.

Sd db chog ngh cla qui trinh trich nhidu bic cing chiéu va nguge chiéu duge trinh
bay trén hinh 16.4.

Sy S. 33 5,

I‘) 1 _L_R1L 1 _Lﬂzl't 1 Rsm Fﬁ 1 Rn
MRS

E. E; Ex E,

A+B Ry Rs A3 Rn-1 R,

—» » ! ¥ 4 P —» 1 —>

<« € < e — —

E, = Es Eq En

Hinh 16.4. S0 d6 cing nghé cia qud trinh trich nhiéu bic
a) cing chiéu; b} nguge chicu
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Qud trinh tan dugc thuc hién trong thiét bi hoat dong gidn doan (khi ning suidt khong
ldn - trong 18p hat rdn hodc v4i sut khudy trén) va lién tuc (trong 18p chuyén ddng hodc
khudy 1ron).

3. Két tinh: Viéc tich pha rdn ¢ dang tinh thé i dung dich bdo hoa, tir thé néng chiy
hodc hai duge phd bién rong rii trong viéc x& Iy va tdi ché& chit thai rdn.

Khd nang k&t tinh cia cdu uf dung dich dude ddnh gid qua gidn dd trang thai do hoa
tan {Cg) - nhiét do.

N&u dudng cong hoa tan ting nhanh theo nhiét do thi khi ta gidm nhiét do, mot phin
dung dich s& chuyén vao viing qud bio hda va sirh ra tinh thé rdn, lic dé, ndng do6 cla
dung dich gidm. K& tinh cdc dung dich nay biing cdch ha nhiét do.

Né&u dd hoa tan ting chim theo nhigt d6 thi viée chuyén dung dich vao ving qud bdo
hoa chi xdy ra khi lam lanh sdu va khi d6, chi tich ra mdt Iwgng nhd tinh thé rin. Truding
hgp nay nén thue hién qud trinh két tinh bing cdch loai mét phdn dung méi.

Trudng hgp do hoa tan thay déi khong déng ké trong khodng rong nhiét dd nén két
tinh duge ti€n hanh bing cdch bay hdi dung mai.

C6 ba phuong thife k&t tinh cd bin:

- K&t tinh vdi viée loai mdt phin dung mdi nhd bay hai hoic déng bing. Phudng thite
niy duge goi 1a k&t tinh ding nhiét.

- K&t tinh bing cdch lam lanh hodc dun néng dung dich vdi lugng dung mdai
khong doi.

- Phuong thite k&t tinh két hgp: két tinh chan khodng, két tinh véi sir bay hai mét phin
dung mdi trong dong khéng khi hodc khi trg tdi nhiét khic, k€t tinh phin doan.

Ngoii ra, trong thye &, ngudhi ta cdn ng dung két tinh bing mudi (cho vioe dung dich
chilt ¢6 khd niing 1am giam dd hoa tan), két tinh nhif phan wng héa hoc, ciing nhu két tinh
nhiét dd cao bio ddm khé ning thu duge cdc tinh thé ngdm nude véi ham long 4m nhd
nhit. Vin (0c ¢la qud trinh k&t tinh phy thudc vao nhiéu yéu 5 nhw dd qud bio hoa,
nhiét dd, cuding d9 khudy tron, ndng do tap chit.. va thay ddi theo thdi gian.

Vin toe két tinh dugce thé hién thdng qua hai dai lugng [a van t6¢ tao mim va vin ¢
ting trudng tinh thé.
Vin tic tao mam:

N ZC.SXp - 6 Vi NA

3n? (RT) (InS)’

. haticm3.s (16,18}

( diy R - hiing s6 khi
o - sic cing bé mat
Ny = 6,0225x10° phin t#/mol.
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S - d0 qud bido hoa, S = Cya/Cs

n - s0 ion lao thanh khi hda tan 1 phin of
Vi - thé tich mol ctia pha rén

C =10 - gid tri thue nghiém.

Duting kinh tdi han ctia cdc mam tinh thé tao thanh dude xdc dinh theo cOng thdc:

d=_4Vm (16.19)
nRTInS
Vin td¢ ting trudng tinh thé;
Jz%n—}-:F(C—Cs)k (16.20)
T

O day F-bé mattinh th&
C - ndng dd dich cdi, mol/m”
2 n 1= N 3
Cs - ntng 43 bio hda, mol/m

k - h¢ 8 ting trudng toan phin.
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Chuong 17
XU LY CHAT THAI RAN VO CO

Trong ¢ong nghiép héa chit, lugng chit rin duge hinh thanh 16n nhat trong ¢dc nganh
sin xufit axit sunfuaric, phin vé ¢o vi sdda. DAy 13 cdc hoa chdt ¢d bdn ¢6 nhu cau dng
dung cao va dude san xudt véi nang suat 16n, do do, lugng chat thdi tao thanh cing rat
idn. Trong phdn nay ciing s& trinh bay cdc dang chid yéu cla chit thdi rdn v6 cd hién
dang phdt sinh tir cdc nganh sdn xud't khdc nhau ¢ TPHCM va cdc phudng dn x{ 1y theo
hudng tdi sif dung chiing.

17.1. XULY CHAT THAI RAN DO SAN XUAT AXIT SUNFUARIC TU QUANG PIRIT SAT

Sdn xudt axit sunfuaric duge tién hanh bing cdch nung quing pirit, hay d6t khi Juu
huynh, luu huynh t¢ nhién, nung cac sunfua kim loai dé tao ra SO- vi sau d6 chuyén hoa
thiinh H-8Q,.

Quing pirit thong thuting chita 53,5% lwu huynh va 46,5% sit. Tuy nhién, su hién
dién ctia cde tap chat nhw cdt, dit sét, cac sunfua kim loai mau, cacbonat, hgp chit clia As,
Se, Ag, Au... [am gidm ham leong cta luu huynh trong quing pirit tuyén ndi con 32-40%.
Quing thidu k& duce hinh thinh nhy 13 mdt ph& phdm khi nung quang pirit sit. Quing
thiéu két chira chid y&u 1a siit v ham lugng tir 40 + 63%, {uu huynh 1-2%, Cu 0,33 - 0,47%,
Zn 0,42 - 1,35%, Pb 0,32 - 0,58%, vi mdt s& kim loai quy hiém 0,001 - 0,002%.

Khi luu huynh thodt ra tir 10 s& bi nhiém ban bdi bui thiéu két va cde tap chit khéc.
Néng d6 bui phu thudc cong nghé sdn xudt, chat lugng va mifc do nghién nguyén liéu,
k&t cdu lo... Phu thude vao ki€u 16, ndng do bui dao dong trong khodng 1 - 200ghn3.
Thanh phiin héa hoc ca bui thuc t& twong tf nhu thanh phidn quing thiéu k&t Trude khi
c¢hd bién thanh axit sunfuaric, khi nay phai duge x(t 1y d¢ loai bui trong cdc xiclon va
thi€t bi loc dién kho, dat dén ndng do 0,1 gfm3.

Hién nay, phuong phap chd yéu diéu ché axit sunfuaric 12 i€p xic, nghia 1a SO 5& bi
oxi hoa thinh SO vai xie téc V-0s. Bui va cdc tap chat cdn s6t sau khi qua thiét bi loc
dién & giy ngd doc xic tdc, lam ban thiét bi, ting ird lyc va bdm dinh vao sdn phim. Vi
vy, khi 16 sau loc dién phii duge x 1y thém biing cdch rda lién tuc véi dung dich axit
sunfuaric lanh 60 - 75% va 25 - 40%, két hgp vdi viée thu hdi suong mu trong thi€t bi loc
udt. Cidc qud trinh 1am sach khi bé sung nay tao ra mdt lugng biin ban tich tw trong thiét
bi rra va loc dién udt.

Nhu vy, chit thai rin cha sén xudt H>SO, tir quing pirit gdm quéng pirit thi¢u két,
bui tir xiclon, thi€t bi loc dién khd, biin trong bé 1ing, bdn chita, thi€t bi Iam lanh axit va
thi¢t bi loc dién udt.
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Vi di€u kién sdn xudt 6t nhat, khdi lugng quing thiéu k&t hinh thanh khi sin xuat 1
tdn axit 12 0,55 tdn. C6 thé i st dung quing pirit thidu k&t theo cdc hudng sau: thu hdi
kim loai mau, tdi sit dung trong sdn xudt gang thép, ximing, thuy tinh, va trong ndng
nghiép... Vi du, & Lién X4 cii, gin 75% quing pirit thidu két duge d4p dung trong san xuil
vatligu xdy dung va trong ndng nghiép.

17.1.1. Thu hdi kim loai mau ti quing thiéu k&t

b€ thu hoi cac ciu tf ¢6 gid tri tif quing thidu k&, ngudi ta dp dung cac phuong phap
nung khic nhau (clo hda, sunphat héa..). Nén thuc hién viée thu hdi quing chga hon
0,5% dbng vi gid tr clia ddng thu duge s& b ddp moi chi phi x¥ I quang.

B¢ thu héi ddng, ngudi ta thudng dp dung phuong phdp nung clo héa. Phudng phip
nay cho phép tach duge 85 - 90% dong, phan Idn cic kim loai ¢6 ich, bdo dam khit
huynh gan nhu hoian toan.

Trude khi nung clo hoéa, n%;u’iii ta tron quang thiéu k&t véi 20% NaCl di nghién
nhuyén. Sau hang loat phdn ng dién ra trong qud trinh nung, déng dude chuyén héa
thanh CuCl, luu huynh k€t hop véi NaCl thanh Na;SO4. Nhiét d6 nung 157 wu la
550 - 60°C. Nhiét d9 thap hon 530°C, phdn tng c6 thé tao thanh Fex(SOy4); tan, giy kho
khin cho qué trinh trich li v phuc hdi ddng, nhiét db cao han 600°C s& lam gidm céc sdn
phim chinh.

B¢ bdo ddm do chuyén héa hoan toan, ta ¢n tron licu 1o va ding di luong luu huynh
d¢ chuyén NaCl thanh Na,SO;. Trudng hgp khong dii luu huynh thi phai bd sung quing
pirit moi vao. D€ qud trinh clo héa xdy ra, hdn hop c¢in duge nung dén 200 - 300°C. Qud
trinh nung s€ sinh ra SO», SO3, HCI. Cac khi axit nay dwdc hap thu bing nudc, sin pham
thu dugc 1a hon hap axit HC va H,SO, duge ding d€ trich ddng.

Cd ¢h¢ hda hoc cla cic qud trinh difn ra khd phite tap. Trude hét 1 phén tng oxi
hoa cde sunfua va sy tao thanh clorua sit;

3MeS +30; - 3Me + 380,

MeO + 802 + 0,502 —> MCSO4

SO, + 0,502 —> SO;

FGQ(SO4)3 +6 NaCl —» 3Na;SO4 + 2FCC13

Sau d6, trong 10 dién ra sy tuong tdc clia pha khi {05, SO,, SO5, H,0) vdi licu 1o, din
d€n viéc hinh thanh tic nhin clo héa:

2NaCl + SO + Oy —» NasSO; + Cl,
4NaCl + 2503 + 02 > 2NasS0, + 2Cl
2NaCl + SO5 + H-0 — Na»SQ, + 2HCI
4F8C13 + 30, > 2Fe20q + 6C12

2FCC13 + 3H20 —> F8203 + 6HCI



Cl,, HCI tao thanh sé& lién k&t v6i cdc sunfua va oxit kim loai ndm trong quing
thiéu k&t
MeS + Clz + 1,50, = MeCl, + SO,
MeS + Cl; + Oy = MeCl; + SO
MeS + 2HCI + 1,50, —» MeCl, + SO; + HyO
MeQO+ 2HCl — McCl; + H,O
2Me + 3Cl> — 2MeCl,
Phén (ng tong quat ¢6 the duge biéu dién nhu sau:
Cu + 28 + 4NaCl + 3,50, + H;0 — CuCl; + 2Na,S04 + 2HCl

K&t qud thu duge 13 85 - 90% ddng trong quing thiéu k&t chuyén thinh mudi tan
CuCly. Tir khéi nung, déng duge trich bing nudc néng. Phin ddng khdng chuyén thanh
CuCl, s& duge ti€p tuc trich biing axit loing. Dung dich sau x{ Iy dudc cho tién hanh
phan dng vdi van sit dé tach ddng bot. Bot nay chiva 0 - 90% dong, cé thé diing 1am ddng
den hoidc d€ diéu ch&€ dbng sunphat, dung dich con lai chita d€n 100 g/1 Na,SO,. Biing
phudng phdp két tinh, ta thu duge Na»SO4.10H,0.

Mife do thu hdi ddng tir quing thiéu két khodng 95 - 96%, c6 nghia 1a 1 tAn quing
thiéu k&t cho ta gin 4,5 kg déng (= 0,5% Cu). Phin quing con lai dem sdy dén do 4m 8-
10%, dude tao khdi vA nung & nhiét d néng chdy cta Fe,03 (2 1200°C), ding dé€ diic
gang thép.

Ngudi ta con xit Iy quing pirit thiéu k&t bing HCI trong thi€t bi tang s6i. Khi do,
trong pha hdi & trang thdi s do s& ¢é céc clorua kim loai ndng. Ta ¢6 thé thu dugc oxi sat
thich hop cho ndu gang, thép. HCI sir dung cé thé & dang khi, dung dich hay mudi dé bi
phin hiy & nhiét dé cao nhuw NH4Cl, FeCls,.

Qua trinh x{ 1y quing pirit thiéu k&t sit dung dén 3 thiét bi phdn wng ting s6i ndi 1&p.
Trong thiét b thit nhat nhiét do dude gilf 11 600 - 800°C, khi d6 14t ¢4 cdc sunfua déu bi
phan hdy. Sau ds, quing thiéu két dugc dua qua thi€t bi thit hai, tiép xtc véi HCL
Thuting HCI duge cho vao thit bi biing khi tdi, ¢é thé mang tinh *-ung hoda, oxi hoa hay
khit. Khi tdi duge lua chon phu thudc vao dang hdp chat kim loai nang nim trong quang.
Thiét bi thit 3 tao méi trudng kht, chuyén oxit sit thinh magnetit Fe;Oy4 Sau khi tuyén
bing tit, ham lugng sit trong quing dat dén 70%, dudc dun ndng trong moi trudng khir dé
chuyén thanh Fe,0s.

Thanh phin khi thai di ra (r thi€t bi phdn ¥ng chifa tat cd cdc clorua kim loai mau c6
trong quing, lugng HCL du va khi tai duge cho qua thdp hip thu bing nudc. O day, phan
I3n cdc clorua kim loai va HCI dude chuyén vao dung dich hap thu. Sau d6, tién hanh
tich kim loai mau bang cac phuong phip khac nhau.

17.1.2. Sit dung quing thiéu két trong sian xuit gang thép

Quing thiéu k&t chita 40 - 63% sdt 12 dang nguyén Ji¢u quy ddi véi luyén kim den.
Ciéc trd ngai chinh cta viéc st dung irye ti€p quang pirit thiéu két trong ndu gang 1a do
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nghién (c6 thé 1am nghén 10), ham lugng Pb, Cu, Zn, As (lam phic tap qué trinh chdy
gang va lam do sin pham) va ham lugng luu huynh cao (1 - 3,5%). Do dé, trudc khi luyén
gang, ta can phai loai bd luu huynh va tao hat cho quing thiéu k&t bing cach xi¥f 1y quing
d nhiét d6 cao (luu huynh sé chay, con vit liéu duge von cuc).

17.1.3. San xuat bt mau tif quiing va bui thidu két

Mot lugng nhé quing va byi tir thi€t bi loc dién khd duge s¢ dung d€ diéu ché bot
mau vO cd: minium sit, ocrd, méni (mau dé ph("f).

BE diéu ché bot mau méni va minium sit, cn xit Iy quing dun néng bing dung dich
axit sunfuaric ddm dic. Sunphat st thu duge tron vdi thach cao min, dd phin, dat sét va
nung trong 10. Phu thudc vao nhiét dj nung va phu gia, ta s& thu duvc bét miu vdi cdc
mau sic khdc nhau. Nhuge diém cda céng nghé nay 1a trong bdt mau ¢d luu huynh va
hop chdt cha n6, do d6 khong thé dung d€ pha son pht bé mat kim loai vi Iuu huynh ¢4
khd ning &n mon loai vit liéu nay.

Chinh vi vy, ngudi ta di tio hanh nghién citu ¢dng nghé sdn xuit khic, thich hop
cho son pha bé mit moi vit liéu. Cong nghé nay khdng dung axit sunfuaric. B€ chuin bi
bot mau ki€u minium sit, ta st dung phin doan quing thiéu k&t 1,3 - 0,27 mm, 13 phin
doan giau oxit sat nhat. Quing nay duge nghién, siy vi toi (nung) trtde khi tron vai chit
don. S¢ d6 ¢ong nghé sdn xudt bot mau ki€u minium st duge trinh bay trén hinh 17.1.
Theo d6, quing duge sang dé chon hat c6 kich thude 0,5-2 mm 1di cho vae médy nghién
bi. Sau khi nghién, quiang duge ria bing nude bing nude nong & 60 - 80 °C d€ loai cdc
mudi tan trong nude cla sit, k&m, déng, vi mdt phin lvu huynh. Sau do, quing dude siy
biing hoi qud nhiét vi nung 3 850 - 900°C trong 19 nung thung quay véi muc dich loai am
va luu huynh vi luu huynh va cdce hgp chit cta né gy dnh hudng dén tinh kho cda son.
Bin thanh phim sau nung (chita gdn 90% Fes0s) duge nghién tén va twon véi chit don dé

thu thanh phim.
4
i /“*—-L/-\ @é |

Hinkh I7.1. Sadd sdn xudt H,0 I_Li] a
minium sat te qudng thiéu ket AT
1. siing; 2. mdy nghién bi; Chat don J, ;
3. bé ria; 4. rr}aiy sdy: 5. 10 nung; ¥ I_Mimum vang*\ Khong khi
6. miy nghién bi; 7. mdy trén. -6 Nhign gy 2

— ?

Bui 1dy trong thiét bi loc dién khé khic quing thiéu k&t & ndng do mudi sit hoa tan
va duge dung lam nguyén lidu d¢ sdn xuit bét mau ocrd vang. Phin khong tan con lai
chita chd y&u 1a oxit st duge ding lam nguyén liéu dé didu ché bot miu moni (dd phd).

Di¢u ch& bot mau ocra duge tién hanh qua cdc giai doan sau: Bui duge cho vio thict b

phidn tng hoa tan, wdn vdi nude va khong khi trong 20-25 phut, de ling khoadng 8 gity. Pha
long dude bom vao may wdn, rdn thém dé phin va dat sét. G diy s& dién ra phin tmg;

Fe»(SO3)3 + 3CaCO3 — FeyOy + 3CaSO, + 3C0,
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San pham thu dudce 1a can thach cao vdi dat sét ¢6 d0 4m béo hoa. Khai chit rin nay
dudge siy ¢ 80°C va cho vao mdy nghién bi d€ thu bdt mau vo c¢d ¢ mau vang (ocrd).

Diéu ch€ bot mau moéni: Cin tit thiét bi phdn tng hoa tan § dang khdi &m (91%
Fe,03, 3,7% FeS, 5,3% dd) duge siy khd ¢ nhiét 86 dén 100°C. Sau d6, dua vio 1o
nung & nhiét dd 800 - 900°C d& audi huu huynh. Lic nay bdn thanh phim chita 95%
Fe»05 dudge cho vao mdy nghién bi va rdn vdi dat sét (15%). K&t qud thu dude bt mau
ki€u méni.

Cdc b6t mau thu dude tr cdc qud trinh tén ¢é mau Sn dinh va khong thay ddi theo
thai gian.

Knhang kni
Bui thigu két H,0 Dt sét + da voi
—*?: e

Hinh 17.2, So d6 scin xudt ocro [:"F_‘gi\e
—3

viing va moni (di phi)

- thicl bi phan dng hed n; E E “.__, Ocrd vang

- Hoi
2. may 1rdn; 3, 5. may sdy; : Nmen I|eu 7
4, 7. mdy nghidn bi; 6. 10 nung. : e %-4 Moni db (dd phé)
v e £ 86— Knong khi Dglét

17.1.4. Thu héi selen ti bun

Trong quing pirit ¢O chira 0,002 - 0,2% selen, khi nung s& hinh thanh SeQO;. Do sclen
tOn tai trong ty nhién vdi ndng dé rat thip (0,01 - 0,1%) va & dang hop chat di kém cdc
sunfua kim loai (Fe, Cu, Zn), nén quiang phé thii trong san xuat axit sunfuaric 12 mot
ngudn chil yéu dé san xudt kim loai nay. Phin chli yéu dé thuc hién qud trinh téch selen
12 bun § thap rita vi thi€t bi loc dién udt cda hé thong xit 1y khi nung.

Co ché tdch selen tir khi nung kha phic tap. SeO; s& dude hip thu bdi cdc giot swong
va glot axit tedi do dd hoa tan SeO; trong axit cao va ting theo nhiét db. SO» trong axit
5€ khi SeO-:

SeOa + 2505 + 2H,0 — Se + 2H,80,
Pong thisi xdy ra cdc qua trinh tao thinh cdc axit:
SeOs + 3507 + 2H-0 — H»8e5,06 + HS80,
5S¢0 + HaO — HaScO4
Cic axit niy bi phian hily & nhi¢t 86 1dn hon 70°C theo phén tng:
H-S¢03 + 2503 + H20 — Se + 2H,804
H>5e5:0¢ — Se + HyS0, + SO,

Qua trinh khit SeO» thudng dién ra hoin toan trong axit lodng. Selen kim loai hinh
thanh s& ldng chung vdi cdc hat bui cia thap rifa trong bé ldng, binh chia va thiét bi lam
lanh axit dudi dang btn. Biin nay thudng chita duéi 5% selen.

Phin selen kim loai con lat s& ling chung vdi suong axit va phan bui sot trong thi€t bi
loe dién wat. Do lugng bui khong nhidu nén bun nay chita nhiéu selen (d€n 50%).
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C6 nhi€u phuong phdp dé tich selen tir bin. Trong d6, phudng phdap phd bign nhit 12
xi Iy bun vdi dung dich soda. Bon duge pha loding bing nudc va dun néng biing hdi qud
nhiét d€ tach selen kim loai. Sau d6, dung dich dugc loc, ria bling nude, két hgp vdi dung
dich soda 0,5% va sdy & 90-100°C. Véi muc dich thu hoi selen k¥ thuit, ngudi ta chudn bi
ligu 1o chita khodng 10-50 g selen. Qud trinh nay tiéu hao 5-10 kg hoi, 10-20 g soda.
Fea(SO4)3 duge b sung nhim thiic diy qué trinh ldng cta selen khi riva thidt bi loc dién.
Mt do thu hdi selen tir quing pirit 13 30 - 60%.

70% Se 35% Se
Quéng pirit VL
————| lonung ——®| Thapria ———»| lLocdién ——»
100% Se Se
l 35% Se 35% Se 35% Se
. 1% Se
that thoat ]
¥
25% Se 11% Se 34% Se Cél"! giau
Can phén Théat thoat véi axit ria

17.1.5. Cdc huéng sit dung quing thié¢u ké't khic

Quing thiéu két ¢on duge st dung nhu chit phu gia cho liéu 16 d€ sdn xuit ximiny,
phin bdn ¢ chia déng. Mot phian nhd quing thiéu két dude dung trong fuyén kim mau
(lam chat trg chdy 6 chita sdt), cong nghiép vit liéu xay dung (lam son sdt), sdn xudt
thude trir sdu.

17.2. XU LY CHAT THAI RAN DO SAN XUAT PHAN LAN TU QUANG PHOTPHAT

Quiing photphat khai thic chi y¢u diing dé sin xuit phan lan. Cac khodng chit chda
trong quiing photphat ¢6 ¢dng thitc tdng quit 3M3(POy4)».CaXs (M - jon Ca, Na, Sr vi cde
nguyén to khde, X - tlo, clo va OIT). Ngodi ra, trong quing con chifa mdt s& tap khodng.

Phu thude vao thanh phiin va mot s6 yéu & khic, ngudi ta st dung cic phudng phdp
¢h€ bién quing khdc nhau. Thong thud¥ng, quang duge tdn nhuyén va tuyén dudi nhidu
hinh thite. Qud trinh tuyén quing tao ra mot lugng 1én chdt thai rdn va bui cudn theo
dong khi clia hé thong diéu hoa va thiét bi siy.

Photphat tinh duge ¢hé bi€n biing hai phuong phdp: biing axit hodc bing nhiét d¢ thu
true tiép sén phim: super photphat, photphat di khir tlo.. Phin hiy photphat bing
phudng phap nhiét vi trich li s¢ thu H3PO, phuc vu cho viée sdn xudt cdc siin pham khic
nhau, k& ci phin vo ¢y,

17.2.1. Ph€ thai ctia sdn xuit axit photphoric theo phuong phép trich li

Qud (rinh sdn xudt nay hinh thanh chit thai la thach cao photpho, ¢é thanh phin
chinh 13 sunphat canxi va cdc tap chit photphat. Trén 1 tdn P,Os, phu thude vao nguyén
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liéu st dung, ta ¢6 thé thu dudce wr 3,6 + 6,2 tdn thach cao photpho tinh theo chat khd. Phu
thude vao didu kién sin xuit axit photphoric, thach cao trong bin duge hinh thanh & cdc
dang CaS04.2H,0, CaS04.0,5H,0 va CaSO4 Céc chat thii nay 1a bdt tinh thé nhuyén
mau xam ¢6 do 4m 25 - 40%. Tinh theo chit khd, chiing chita d€n 94% CaSOy. Céc tap
chit chi y&u trong chdng la cdc photphat khdng tham gia phédn ing, oxit, hgp chdt cta flo
va Sr, axit photphoric, chit hitu ¢d vd mdt & hgp chat cda Mn, Mo, Co, Zn, Cu, cic
nguyén 1o dat hi€m...

Phin I§n thach cao photpho duge d& vao bii riac. Tuy nhién, van chuyén va On trit
thach cao photpho rit t6n kém, chi€m khodng 40% gid thanh thi¢t bi va van hanh sdn
xufit. Vi du, & cdc bai rdc cia Lién X6 cii chifa hon 150 triéu tdn thach cao photpho va
hang nim ting khodng 10 triéu tdn. Sau day, ching ta s& khdo sdt cac phuong phip di
duge dp dung va cde hudng sir dung thach cao photpho.

17.2.1.1. Lam phén bén

Thach cao photpho chifa dén 22,1% luu huynh va 0,5% H3PO, ¢ thé dude st dung
nhi mét dang phan khodng chifa lwu huynh va photpho. Tuy nhién, viéc sit dung phén vdi
ham lugng thap nhat vay chi ¢ hiéu qud kinh t€ khi dat trdng cdch nhd may khong xa.

17.2.1.2. Sén xuit axit v xi mang

C6 thé tin dung thach cao photpho trong céng nghiép xi ming (lam khodng chdt khi
nung va phu gia cho xi miang clinker), cai tao dat min, sdn xuat sunphat amon, xi ming,
axit sunfuaric, luu huynh, voi, vat liéu két dinh va cdc var dung khéc...

D& sit dung trong sdn xudt, xi ming thach cao photpho ditge tao hat va sy dén khi
ham lugng d4m dat gin 5%. Viéc tng dung thach cao photpho trong qud trinh sdn xudt s&
Jam gidm tién hao nhiét, ting ning suat Id, ting chét lugng xi mang clinker, ting thdi
gian lam viéc cta 1dp 16t 16 va do do, bdo ddm hiéu qua kinh t€ cao.

Qui trinh ch& bién P»Os5 hoiic thach cao nf nhién thanh axit sunfuaric vi xi ming da
duge thue hién thanh edng trén quy mo cong nghigp & mot s6 nude (Ao, Dite, Ba Lan,
Nam Tu). D€ thu clinker xi ming v SO», ngudi ta chuin bi lidu 1o chita P,Os, cde, cit va
dit sét biing 3 bién phép: khd, udt va k&t hgp.

Quid trinh ndy bao gbm cdc giai doan siy thach cao, nghién phy gia va chuin bi
nguyén lieu dé nung (phudng phip khod). Trong khi nung liéu 1o, & nhigt do 1400-1450 °c
s& dién ra qud trinh khit CaSO, bing than vi tao thanh clinker. Cdt va dat sét ¢6 tdc dung
thic diy su chuyén héa CaSO4. Nhién liéu cho 10 nung duge ding la ddu mazut, khi hodc
than bui.

Khi néng chita SO- duge 1am sach trong xiclon va thiét b loc dién rdi dua di sdn xuit
H,SOy. 1 tin H>SO, 98% thanh phim sé& terng u’n;:, vl v1eu, tiéu hao 1,6 tdn anhydric
pholpho 0,14 t4n adt sét, 0,08 tan ¢dt, 0,11 tdn ¢, 85 m’ nude, 160 kWh dién ning va
1,5. 10° keal nhién liéu.

Phén tng phin hity CaSOy dién ra theo 2 giai doan.
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Gtai doan 1 tao thanh sunfua canxi va dioxit cacbon:
CaSOy4 +2C - CaS + 2CO,

Giai doan 2, cdc sunfua canxi duge chuyén hod thanh CaO:
CaS + 3CaS0, —» 4Ca0 + 450,
CaS + 280, > CaS0O4 + S>

G 900 °C, van tdc cta cdc qud trinh nay twong d6i gin nhau. Tuy nhién, & nhiét do
cao, vin 8¢ phdn dng thit nhat 1dn hon so véi phdn tng tht hai. Qua trinh ¢6 kém theo
cdc phan dng phu:

CO,+C - 2C0O
3CaS + CaSO4 — 4Ca0 + 28,
S;+C —>CS,
Phin Ung tdng cOng
CuaSO4 +C - CaC+ Ca0 + 50; + CO»

Nguti ta thuting &y dur cacbon tir 20 - 30% vi ¢6 tinh dén phin hao hut trong phan
ing phu. Qud trinh niy rat nhay cdm vdi oxi vi khi ndng dd oxi cao, luu huynh s& chdy
(CaS + 20; - CaSOy) tao thanh CaSO,. CaSO, dugc hinh thanh dudi dang budu xi, dong
thanh tdng trong 10, rat khé tdch. Do d6, qud triinh nung néu dugc ti€n hanh véi ndng do

oxi 0,5-0,6% 3 1200°C, v6i chat khit dv 20 - 60%, ta thu duge khi ¢é nbng d6 10 -13%
SO-. Phiin heu huynh s6t lai trong pha rin 12 0,2 - 0,5%.

Sy hién dién cta photphat trong thach cao (dé€n 15% P,QOs) khdng anh hudng dén qud
trinh phin huy, nhung lam gidm sy hinh thanh va k&t tinh silicat canxj trong ximing
clinke. Flo chuyén vao pha khi trong khi nung s&€ lam ngd ddc xdc tdc cha qud trinh
LhU)t:I'l héa SO — SO3. Vi vay, mic dau st ¢é mat ddng thdfi clia photphat vi flo tao sy
én dinh pha cho 3Ca0. Si0- (thanh phan chl y&u ctia clinker), ndng do flo va P»O5 phii
nhd han 0,15 va 0,5%.

Tinh todn kinh t¢ k§ thudt cho thily gid thanh H»SOy sén xudt tif thach cao photpho
I6n hon 1,4 1dn so v6i sdn xuét if quing pirit.

17.2.1.3. Sén xudt sunphat amon tit thach cae photpho

Qua trinh dya trén sy ntong tac cda thach cao photpho va cacbonat amon (hoidc 1a
NH3 vt CO») & dp suit khi quyén hodc dp sudt cao.

I. CaSOy4y + (NH)2CO3) — (NH4)2SO0y4, + CaCOs¢r)¢

2. 2NHzy +COx1) + Hz0q) +CaSOyry = (NH,)2SOyy + CaCOjy

Phuong phip 16ng ¢ nhiéu uu diém hon bdi vi dé dang thuc hién gidi nhiét do phan
tng sinh ra bing cdch win hodn dong dung dich (NH,)- COs;. Hon nita, cde tinh thé
CaCOj; tgo ra trong pha khi ciing khé loc va rira.

Trén hinh 17.3 trinh bay so dd nguyén 1y cta phudng phip 10ng.
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Hinh 17.3. So dé tan dung chdt thdi rdn ciia sdn xudt axit photphoric bdng trich li

a) ché bién thanh axit sunfuaric va ximdng: 1. may siy; 2. xild; 3. mdy nghién; 4. loc
dién; 5. xiclon; 6. 10 nung thiing quay; 7. mdy tron; 8. mdy lanh; 9. thdp sdy; 10. thiét
bi phan ng; 11. thap hip thu.

b) ché bién thanh sunphat amon: 1.thi€t bi phin @ng dé chuin bi (NH,),CO5; 2. mdy
nghién; 3. thi€t bi phdn tng; 4. mdy loc; 5. thi€t bi trung hoa; 6. thiél bi ¢d dic.

¢) ché bién thanh CaS: 1. thi€t bi phin @ng I; 2. xiclon; 3. thi€t bi phdn tng II.

Dung dich (NH4)>CO3 dugc dua vao cum thiét bi phin ng dé tuong tic vdi thach cao
photpho di tdn nhuyén. CaCOj tao thanh trong phdn ting s& két tia. Sau do, dung dich
dudc loc dé tich CaCOj3. Khi d6, trong dung dich ¢6 (NH4),SO4 v6i nong dd 35 - 40%,
dudce trung hoa bing H,SO4 dé loai NHj thira, va tién hanh ¢d dic trong thi€t bi bay hdi
nhiéu cip. Cidc tinh thé (NH4)»SO4 thu sau qud trinh li tdm s& duge sdy kho. Véi lugng
tiéu hao 1340 kg thach cao, 340 kg CO», 60 kg H,SO4 va 260 kg NHjs, ta thu dudc 1 tan
sunphat amon va 760 kg CaCO; chit lugng cao. CaCOs3 dude dung trong sin xudt vat liéu
xdy dung, voi hoa dat...
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17.2.1.4. Ché bién thach cao photpho thanh hiu huynh vi véi, hodc axit sunfuaric va voi
Sunphat canxi bi khit bdi than c¢dc hoiic cac sdn pham ciia st chuyén héa khi e nhién:
CaS04 + 2C 830°C = CaS +2C0,
CaS04 +4C0O — CaS + 4C0O,
CaS0y4 + 4H> —» CaS + 4H-0
Sau d6 Ca$S dudge chuyén vao dang huyén phit vai nide biing khi CO»:
CaS + H-O + CO; —» H,S + CaCO4
HaS ¢6 thé duge dot chdy hoan toan thanh SO, d€ sin xudt H,SO4 hay oxi héa mot
phin d€ thu luu huynh nguyén td theo phuong phap Claus.
Theo so db trén hinh 17.4, thach cao 4m dige khir nirde trong thiét bi I Nhiét do cdn
thiét duge tao ra bling cdch ddt cdc hydrocacbon cdn lai trong khi di ra tir thi€t bi phdn

itng I Trong thi€t b I, CaSOy4 chuyén héa thanh CaS dudi tdc dung cda tdc nhan khé, &
nhi¢t d6 gin 850°C

4 6 7 19 __Vao khi quyén

! &f =
Q Q
—
Bui
F-3 10
Thach cao g
H,0—y | | Khong kni

— <«—— San pham
=
HHE L LR
1‘/ ZJ 3J 5 8 Nhign liéy

Hinh 17.4. S0 di hg thing cong nghiép thit nghiém ché bién phé thdi thach cao
L - mdy trén: 2- thiing lwu trif; 3- binh luu lugng; 4-n6i 4p sudt;
5- binh chita phan loc; 6 - thi€t bi; 7 - (hi&t bi loc chin khéng; 8 - 10;
9 - mdy sdy thiing quay; 10 - binh chita sin phim; 11 - xiclon.

17.2.2. X\t Iy chat thai rin ca sdn xuit axit photphoric bing nhiét
Nguyén liéu bi khit bdi than trong 10 dién véi sy ¢6 miit cla oxit silic trong lidu 10.
Ca3(POy4)2 + 5C + 28102 — P> + 5CO + CasSiz04
Qua trinh kém theo cic phan ing phu:
Cua3(POy)s + 8C > CasP> + 8CO
CazPs + 6C — 3CaCy + P
2CaF>+ Si0y — 2Ca0 + SiF,
Fe~O3 + 3C — 2Fe + 3CO
4Fc + P, — 2Fe,P
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C6 2 phuong phiap dé thu H3PO4: mot bac va hai bac. Trong phuong phiap mdt béc,
khi 16 duge dot rdi lam ngudi, thiy hoa, dua vao thiét bi loc dién dé thu hdi sudng mu axit
photphoric. Phuong phdp hai bac hoan thi€n hon va dang dugc dp dung rong rai. Theo do,
photpho dudc ngung tu tir khi duge dem dot tao thanh P,Os. Thuy hda sén phim tao
thanh sé& thu dudc axit photphoric. Photpho 16ng ngung tu trong thi€t bi dugc cho vao binh
chita d€ ling. Photpho s& phin 1dp, tao thanh biin gdm cé photpho bui, SiO, va md hong.
Trén 1 tan photpho thu dugc, trong 10 dién hinh thanh 4000 m’ khi ¢6 ndng do CO cao,
0,1 - 0,5 tan Fe,P, 0,05 - 0,35 tdn bui, 7,5 - 11 tan bun silic, gan 50 kg bun chia sit. Fe,P,
FesP hinh thanh trong khi khit Ca3(POy), va Fe,03 dude 14y ra khoi 10 theo chu ky xdc
dinh, dé ngudi sé tao khdi giong gang, duge st dung chi yé&u trong luyén kim. Cdc san
phim nay dugce ding nhu chit pha trong qud trinh dic hoic 1a chit khit oxi, ciing nhu lam
vit lidu chong tia phéng xa. Bui tir thiét bi loc dién c6 thé dung lam phan khodng vi trong
thanh phin clia n6 ¢6 dén 22% P,0s va 15% K>O. Khi ra khéi thi€t bi ngung tu chita
khodng 85% CO, 0,05% photpho, 0,2 - 0,4% PH3, 0,5 -1% H,S (tinh theo thé tich) va cdc
tap chat khic, s& dugc st dung lam nhién li¢u. Sau khi loai tap chat (PHs, H»S, P...), CO
s€ dudc dung trong tong hgp héa hoc.

\ ) Photphat 8 Khi di x1
Hinh 17.5. So do sdan xudt

; I_L—Cét Coc I NG
photpho theo phuong O\ %4—_ : 9
phap nhi¢t =

|- thting nhdp nguyén li¢u;

2- may wron; 3- bd phan

nhap Li¢u; 4- thung nhip

licu 10; 5- 16 dién; 6- rinh
thodt bun xi; 7- ranh thodt
photpho sdt; 8- loc dién;

\]_/ /_H

Bl DEN xing H,PO,
s

9- thi€t bi ngung tu;
10- binh chia photpho
> e In ¢ =
[ong; 11- thuing lang. g

DE&n kho photpho
. photp

17.2.2.1. Tan dung can

Can ¢6 ham lugng trung binh nhu sau: 38-42% CaO, 2-5% Al>O3, 44- 8% CaO, 0,5-
3% P>0s,), 5-1% MgO, 0,5-1% Fe,O3 va cdc phin tt khdac. Do cin ¢6 chia flo (3,6% G
dang CaF,), photpho (3,6% & dang P,0s), luu huynh nén khong thé ng dung truc ti€p
cdc phuong phdp tdi st dung nhu doi véi cdn hinh thanh trong qud trinh luyén gang.
Céan nay ¢ Lién X0 cii da duge nghién citu v4éi muc dich lam vat liéu xdy dung va cdc
vat dung khdc.

17.2.2.2. Tan dung Flo

CaF> + H,O + Si05, — 2HF + Ca0.Si0>
Ca3P; + 3H,0 + 3Si0; — 2PH; + 3Ca0.Si0»
CaS + H,0 + Si0O; — H,S + Ca0.Si10,
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- 17.2.2.3. San xudt dd bot tit xi photpho néng chdy

Mot trong cde sg db sdn xudt dd bot tir xi photpho néng chdy duge trinh biy trén hinh
17.6a. Xi ndng chdy bi phd v bing cdc tia nude dudi dp sudt cao va tiép tuc vi khi va
dap vao man chidn, rgi xudng bing tdi. Khi thodt ra va vit liéu duge lam ngudi. Cac cuc
xi nong dong dac duge cho vio may nghién d& pha vi dén hat ¢4 kich thiude 100 mm,
dudce ticp tuc Jam ngudi trong thiét bi truyén nhiét va van chuyén vao cong doan ché bién
tiép theo. Khi thodt ra tit budng chita va hanh lang s& di vao cac dng din khi.

Dd bot con duge c¢h€ bi&n tir xi photpho néng chdy bing phudng phdp bé nude én
dinh vdi thdo liéu bing cdch dily (hinh 17.6b).

Xi photpho dang hat duge sit dung nhu phy gia khodng hoat tinh cho lieu 1o xi ming
(d€n 15%). Viéc tng dung ching trong ¢ong nghiép xi médng cho phép giam ti€u hao
nang lwgng dén 6-7% va ting d6 cing cho xi ming.

Cic g dung clia photpho rong sdn xudt rit da dang. G My, i photpho dude diing
dé voi hoa dat. Trong nhitng nam gin diy, ngudi ta di quan tim dén viéc ché bién xi
photpho biing phutong phdp héa hoc véi muc dich thu hdi cdc sin phdm ¢6 gid trj va tinh
quing cdc nguyén 18 Jat hiém.

Trich xi bing HNO; ¢6 thé thu duge SiOs phin tdn va dung dich Ca(NO3), dung lam
phiin bon. Cdc hgp chat cia nguyén 1 ddt hi€m ¢6 thé duge trich bing 3,butyl photphat
va tdi trich bing nude k&t hop voi qud trinh két tha & dang hydroxit. X 1y xi nay biing
HCI cho phép thu tinh quiing nguyén 16 dit hi€m, vdi SiO; ¢6 d6 tinh khiét cao va thinh
pham CaCl-.

2—

Xi
K

Hinh 17.6. S¢r dé sdn xudi da bot
- phutong phap théi nude: 1- ranh xi cda 1o dién; 2- thi€t bi thdi tia nude; 3- man chin:

4- &ng thodl khi; 5- budng thu khi; 6- bang tii; 7- mdy dap; &- hanh lang nghiéng; 9- budng thio
sin phiim; 10- Gng nhap khong khiz 11-thi€t bi lam nguéi; 12- bing vin tdi; 13- thiing chita,
b- phuemg phdp bé mude; 1- ghu xi; 2- mang xi; 3- t8m chin nude; 4- co cfu diy;

5- b& &n dinh; 6- Wdng 1a1 dudge; 7- budng chita khi; 8- 8ng ra; 9- thung chita dé bot;

10- méng cap; 11- thing chifa sin phim da nghién.

17.2.3. Stt dung toan phin nguyén liéu photphat

Qué trinh tuyén quang photphat hinh thanh mét Iugng 16n chat thii rin. Sn xudt !
tin tinh quiing Apatit, ta thu duge 0,6 - 0,7 tin tinh quang Nefelin. Quiing niy c¢6 thé c¢hé
bién thanh: sdda, xi ming, K-COs, KOH, ALO;.
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Theo phuong phdp nay, tinh quing nefelin & dang bot duge thidu két vdi CaCO;.

Na20. K20.Al1:04.01510; + 2CaCO4 —» Na0.K;0. AL O3 + (2Ca0.08105) + 2C0,

Sdn pham thi¢u két dude tich bing nudc. Na»0.K,0.A1O4 s& chuyén vio dung dich
loc. 2Ca0.nSi0, duge tdch va ding trong sdn xudt xi mang, phin loc chita Na»SiO; dudge
cho vao ndi hai dé khi silic & dp suit 0,6 - 0,7 MPa

5Nua»51013 + 3 Nar0.AlLO3; — (3-4)Na,0.3A1,05 + 55i0,.nH,0 + (8-10)NaOH

Bin ling

Dung dich duge cacbonat hoa bdi khéi 10 thiéu két:
NEIgO.KgO.AlgO} + 2C02 + 3H20 — ZAI(OH)qu + N32C03 + K2C03

Dé thu duge AI(OH)s, ngudsi ta ti€n hanh loc dung dich. Trong phin nudc loc, ngoai
Nua;COs5, con ¢ NaHCO;, KHCO3 va K;80, do trong khi 1o ¢6 SO;.

NaHCGO; + NaOH —» Na-CO5 + H;O
KHCO3; + KOH — K,CO5 + H>0

Na-CO; vd K2CO5 duge tich ra khéi dung dich dua rén sy khac biét cia dd hoa tan
theo nhiét do.

17.3. XU' LY CHAT THAI RAN TU QUA TRINH SAN XUAT PHAN KALI

Hon 90% mudi kali, chi y&u 1a KCI, khai thdc tr long dit duge sit dung tam phin
bon. Khodng sidn kali 1a hdn hgp KCI va NaCl cung cdc tap khong tan. Phin khodng sin
khong tan ¢on lai thudng duge ché bién thanh Al,O5 va dong thdsi thu duge san phdm phu
la KCL. Qua trinh ch¢ bién va tuyén nguyén liéu trong cdng nghiép kali hang nim thii ra
hang triéu tain NaCl va hing trfim ngan tdn cin mudi dat sét.

Quiing kali duge ¢h€ bién bing cdc phuong phdp khdc nhau, thutng diang nhat la
phuong phdp két tinh i dung dich v tuyén ndi. 1 tdn KCI thinh phim o ra 3 - 4 idn
mudi phé thdi vai cdc tap chit nhu NaCl, CaSOy4, MgCls, Brom va cdc chit khong tan
khdc. Thanh phin chit thdi nhu sau: 89 - 90% NaCl, 4,4 - 5% NaBr, 1,1%CaSO,, MgCla
0,19, 4,4 - 4,8% chit khong lan. Trong thuc &, tidt lugng nhd phé thdi mudi duge ding
dc sdn xudt mudi an, con da 56 thai vio ngudn nude mit, bién, Jip khodng trdng clia cic
xi nghiép mo,

Mu@i ph& thdi chita dén 90% NaCl ¢6 thé ding d€ sdn xuit soda, clo... Tuy nhién,
di¢u nay chi thich hgp cho cdc nhi may & gan mo Kali vi viée vin chuyén nguyén Jidu ré
tién nhut the€ khong ¢d higu qud kinh 1€, Cin phai dé ¥ 13 viée si dung truc ti€p cdc phé
thiii ndy wong ¢ong nghi¢p clo s¢ gip kho khin do trong thinh phin mudi ¢6 chda
sunphat, chat khong tan v KCL. Phé liéu thii ra tir viée tuyén ndi KCIcon chita cde amin
duge st dung [Am tdc nhin néi. Dudi diy ching ta s& khdo sdt mdt s& cong nghé tdi sd
dung phé thii mudi.
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Trén hinh 17.7 trinh bay sd dd cOng nghé qua trinh san xuit mudi 4n cho gia sic wr
mudi phé thai. Phan doan Smm va 0,1 mm ¢6 ham Itgng KCI va phén khong tan 16n nhat,

- {1
L 7
1 ? 4 >
| 1
R a 2 f f
CAN TU TUYEN NG PAA |
M—* e
3 NH NO ! :
l. 14 l J
13
KHONG KHI - 22 1|
VAOD KHO ] 23 .
< < . , Bl TUYEN NGI
Im: VAO KHI QUYEN 8 L%__
BN P {72 %PHU GIA KHOAN
Avivivivied :
21 20
wYwe—
| _ N B
Aydydytyliyd | YAQ KHO

Hinh 17.7. So di sdn xudt mudi dn cho gia sic tie mudi phe thii
I- (hi€t bi loc chian khdng; 2- mdy khudy ngang; 3- hd; 4, 13, 17- mdy bom;
5,8, 14, 16 - mdy khudly; 6, 20- biing 13}; 7- may Li tim; 9 - thi€l bi phén loai thuy d¢ong;
10- thing tG&p xtic: 11- xiclon nudc; 12- bdn cao vi; 14- hé thdng lam ngudi; 15- thi€t bi ngung k&
18- mdy €p; 19, 21- mdy trdn vit 1415 22- thiing ludng da cdu uf; 23, 24- miy sdy dang rdng;

Qud trinh ¢Ong nghé bao gdm khit céin cha phé thii, trich KCI biing dung dich NaCl,
sdy, dun néng mudi, thém phu gia khodng va déng khdi. Dung dich duge Iing trong nhiim
muc dich twin hoan. Cdc ¢dng doan quan trong I3 tdch 4m v loai cdc amin ra khoi san
phdm, siiy, dun mudi., Amin chi ¢6 thé duge tach hoan toan khi dun mudi ¢€n nhiét do
> 500"C. Vi muc dich gidm nhiét dd dun, ta ¢6 th€ st dung chit oxi héa nhu NH,NO; va
NaOCl, khi tdc dung phin hay cdc tap amin. Vi du:

2C|3H37NH2 +1 llNH4NO3 — 36C0O; + 261H-0 + 1 12N,
2C3H37NH> + 111NaOCl — 36C0O; + 39H-0 + 111NaCl + N»

St dung lugng NH4NOQ; gap dbi ly thuyét sé tdch amin hodn toan trong vong 15 pht
& nhiét do 300°C; sit dung NaOCI cdn cho phép gidm nhiét do xudng con 150 - 200°C,
Viéc sit dung cde chit oxi hda ndy khdng tao ra tap chit phu cho sdn phim.

MOt vi du cia viée st dung mudi thai € sdn xuit mudi céng nghiép duge trinh bay
trén hinh 17.8. Trong trutng hgp nay, hugng tap chat t8i da tdp trung trong phin doan
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0,315 - 3 mm. Mudi thdi duge cho vao phéu nhip liéu chung vdi nude, tao thanh bin véi
ti 1& l6ng:rdn = 0,8 -1, w chdy vao lusi d€ phan loai. Hat 1dn hon 3 mm dudge phén loai
u€p wén sang va thdi bé. Blun vdi hat nhd hon 3mm dwge tAp trung vio may wdn, bom
vao thi€t bi ling 7. Cin ngung két & diy s& dude phan loai tiép trong thiét bi ling 8, ¢6
dang bun vditi 1¢ 16ngirdn = 1,5:1. Tit d6, biin duge dua qua mdy trdn 9 va cho vao may
i tam. G day, cdc tinh thé mudi tich ra khéi dung dich nudc cai va duge rifa bing nudc
mudi sau i tim ¢6 d§ 4m 5 - 7%. Sau ly tAm, mudi duge siy dé thu sﬁnzpha“fm thda mén
yéu cdu trong k¥ thudt (97,82% NaCl, 0,48% chit khong tan, 0,43% Ca™", 0,02% Mg,
0,9% H-0). Nude tir cdc thiét bi va dung dich nudc cdi clia céng doan li tim duge tién
hanh ldng trong b¢ ldng 12. Polyacrilamit d€ chim vao d€ thic ¢dy qud trinh 14ng. Phin
nude sau ling chia 0,1 kg/m° SS dua vio bé chita d& win hoan trong qud trinh sdn xuat,
¢On phin ban 1ing ¢6 ndng d6 cdc hat dit sét cao duge dua vao him luu teit.

Phé thai ks bai d3 il

] PAA
11
12
1
Ra bai dé 15 14
Can

Hink 17.8. S0 dd sin xudt mudi cong nghidp tic mudt phé thai
1,5, 17 - bing (ii; 2 - sing; 3 - riy; 4 - phéu nhip li¢w; 6, L1, 14 - (hung chfa;
7,8, 12 - hé ling: 9. 15, 18,21 - mdy trgn; 10 - mdy i tdm; 13, 16, 19, 20 - may bam.

Can mudi, dat sét hinh thanh trong sdn xuat KC! 1a huyén philt phan tén cao, chia
cide thanh phan khong tan va ¢6 ham lugng mudi khodng 200 g/l. Can bun 1 limg gdm
9.8 - 11,5% KCI, 18,5 - 20% NaCl, 0,3 - 1,5% MgCl,, 0,2 - 0,5 CaSQy, 0,1 - 0,4% CaCls.
Huyeén phi nay ¢d ty 18 léng: ridn = 1,7 - 2,5.

TU c¢dn ndy, ta ¢6 thé sdn xudt cdc sin phim nhvy KCI, NaCl, dung dich kiém
clomagezit. S¢ do ch€ bién buin dat sét - mudi bing phuong phdp hoa tan-két tinh dudce
trinh b2y trén hinh 17.9. Theo so dd nay, sau khi ngung k&t trong thiét bi ling, bun dat
sét-mudi 8 dang huyén phl dude dua vio bé chira trung gian. Mdy do liéu lugng dung
dich nuée ¢di ki€ém dude cho vao thi€l bi phan @ng - hoa tan dé ki€m sodt qud trinh trich
li KCl ra khdi pha riin. Nong do KCI trong dung dich bio hda kiém (¢ 85'C) phu thude ty
1¢ 16ng - rdn trong bun ban diu, thdng thudng thay ddi trong khodng 211,7-281g/1000 ¢
H-0. Huyén phi néng nay duge tiép tuc cho gua bé 1dng, & diy dudge cho thém dung dich
PAA 0,5% (300 - 400g/dn chit khong tan) dé thie ddy qud trinh ngung két. Tir d6, phin
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bun duge cho vao ham luu trit, phan nude trong duge cho vio bé chita trung gian. Sau do
dung dich duge ¢6 diic d€n d6 qud bdo hda theo KCl1 tir 0,97 - 1,09. Dung dich sau ¢ dic
12 huyén phu (pha rin gom 99 - 99,8% NaCl, 0,1 - 0,9% KCl, 0,03 - 0,15% CaSQ,, 0,1 -
0,5% phin khong tan) chita d€n 20g MgCly/1000g H,0 duge cho vao bé ng 9. Cdc tinh
thé dudce tich ra khoi chit 16ng. Phan nude trong duge k&t tinh khi fam ngudi biing nudc
s& thu dude cdc tinh thé KCI nhuyén (0,2 - 0,38 mmn). KC| duge ngung két & trong sdn
phim tir 95,3 - 100%, con phan long dudc quay trd lai thi€t bi phdn itng hoa tan.

Vao khi quyén

Can tif tuyén ndi

11

KC!

Hinh 17.9. S0.d6 ché bien bin ddt sét - mudi blng phuong phdp hoa tun - két tinh

1,6,9, 11 - 1hi€1 bi ling; 2 - thling chifa; 3 - bd dinh lugng huyén phi; 4 - (hift bi phan

ing - hoa tan; 5 - thiét bi dun; 7 - thi€l bi ¢d diic; 8 - bd phén li; 10 - thift bi két tinh;
12 - b& thu hdi bot; 13 - baromet,

17.4. XU LY CHAT THAI RAN DO SAN XUAT TON TRANG KEM

17.4.1. Qu4 trinh hinh thanh chat thai rin do san xuit tén trang kém

Cdng nghé sdn xuat ton trang kEm c¢d ban nhu sau: kE€m & dang thoi dude nuag nong
chiy roi phii 1én bé mit thép da duge tiy sach. P€ dun nong chdy kém, ngufii ta ding
chil trg dung 1a NH4C! va Iuu huynh dé chdng oxy hed trén bé mit k&m. Céc phdn ing
giita k&m va cdc chit nay tao ra hdn hdp dang bot ndi 1&n trén bé mit kém ndng chiy.
N6 khdng ¢6 ich che qud trinh ma k&m nén duge vat ra lién tue va chita vao cdc thung
kim loai. Chat thdi nay phat sinh & dang 16ng va ¢6 mau den nén duge goi 1a nudc den.
Khi dé ngudi, nudc den hod rin va do chinh 13 chat thdi rdn do sdn xudt tdn tring kém.
Thdsi gian trude ddy, & mot s xi nghiép, chit thdi nay bi thdi bo bira bii, s6 khic dite
chita vao cdc thing phuy kim loai rdi theo dinh k¥ chd di d6 & nhiéu ndi khdc nhau nhu
bii rdc sinh hoat, chén 14p tao mat bing xay dung, d6 xudng sdng, ac ho va tham chi do
xudng rudpng ven duding. Theo s& liéu thong k€ nim 1998, lugng nude den ndy vao
khoing 60 tan/thing.
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Theo két qua nghién cifu cta 12i liéu [20], ham lugng k&m trung binh trong chd't thai
rin (nude den) vao khodng 43,5% khéi luong, trong d6 phan k&m tan chiém 24,78%, con
phin khong tan chi€m 18,72%, ngoai ra trong thanh phin clia nde den cdn chita mdt s6
nguyén 1o khdc nhu Zn 53,4%, Cl 14,8%, Fe 1,12%, Pb 0,03%. Lugng kém trong nudc
den tuong duong véi quang sunfua nghéo, nhung so voi quing kém - chi, kém oxit thi
ham luong nay cao hon hdn. Vdi thanh phan nay, n€u dd bo bira bii s& ¢d tac hai rit [6n
dén mdi truong do ZnCl, d& tan va phét tdn vao trong moi rudng nude, Tuy nhién, néu
tin dung mde den nhu mat ngudn nguyén lidu thi cdng nghé ché bién s& don gidn hon rit
nhiéu so véi viéc ché bi€n tif quing md wr nhién.

17.4.2. Quy trinh céng nghé tdi sif dung chat thai riin tir qua trinh sin xuat tén
trang kém

Cong nghé tai st dung toan phin chit thdi rin néu rén dudge tink by trén hinh 17.10.

Theo sd dd nay, trude tién xi kém dude tich ra khdi thing chita kim loai, dip dén
kich thudc eang nhd cang tot (duding kinh wong duvng thudng vao khodang 10mm). Do
linh don. d& v nén viéc ddp nhd dugce thyc hién khd dé dang. Tiép theo, xi da ddp nhd
dudge cho vio bé, ngim nudc dé hoda tan cdc chit tan, chi yéu 1a ZnCla. Qué trinh nay
duoe thire hién nhidu 1an véi dong nude tuin hoian nhim muc dich hoa tan triét dé ZnCly
trong ¢hit thdi. Dung dich ZnCly ¢6 ndng do > 20% (4 trong >1,2) duge khit sdt bling oxi
vid HAO- v diin qua bé ling d€ tich tap chat khong tan. Thanh phdn cin chi yéu la
Fe(OH)s, tuy nhién khai udng khong nhiéu nén s& duge tich 1ay trong b€ chira va dung
dé sin xudt bdt miu, Con dung dich ZnCls duge dem di ¢6 dic. k¢t tinh mét 1an hay
nhiéu lin thy theo chat lugng san pham ZnCl> yéu cau; ¢hé bién thanh cacbonat kém
ZnCQO4 biing cich cho phin Ung vii dung dich soda. Phdn ¢ng dién ra nhu sau:

ZnCl; + Na-CO3 — ZnCO3| + 2 NaCl

ZnCO; k€t tha dude 1dy ra khéi dung dich mudi biing cdch nfa biing nude nhiéu 1an
rdi cho vio mdy i tim. Sau khi qua mdy ly tim, ZnCO5 ¢6 d¢ dm khodng 20% s& dugc
say khd, nghién trong midy nghién bia rdi cho déng bao thanh phim. ZnCO; it dudc dng
dung trong thue t& nhung khi nung ¢ nhiét d6 18n hon 400"C ta s& thu dude oxit kém.

ZnCO; —Z*EC 5 710 + CO,

ZnO 13 ¢hit dude sit dung trong nhiéu nganh sdn xudt nhu son, lwu héa cao su, bdt
miu, g&m sif, thdy tinh...

Phin xi kém c¢on lai tong bé ngam khdng tan trong nudc chi yéu 1A
4Zn0.ZnCly.nH,O dang bit nhio, Zn, Pb, Fe & dang manh van, mdt it hdp chat sar 1L
Chi, k&m, sit ¢6 kich thudge 16n han mudi kém nén dude tich ra khdi hon hgp dé dang
bing cdch dai va rifa nude. Chung sé dugc thu mua bdi cdc 10 luyén kim miu va den.
Con 4Zn0.ZnCly.nHA0 ¢6 thé dude ché bi€n thanh sunphat kém (ZnSQ,) biang cdch hoa
tan véi dung dich H>SOjy trong thiét bi phin ting c6 lip ¢d ciu khudy. Phin tng nhu sau:

47Zn0.ZnCl>.nH,0 + 4H,804 — 4ZnS0O, + ZnCly + (n+4) H,O
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Hinh 17.20. Sor d6 cong nghé tdi st dung chdt thii rdn cia sdn xudt 16n mg kém

Dung dich ZnSO; cin duge khtr sit biang H,0,. Sit 1T dude oxy hod thanh hydroxit
sdt [1I khong tan Fe(OH)s, duge 1dng va loc d€ tach Fe(OH); dem nung sin xuat hop chat
mau vd ¢d. Dung dich ZnSOy4 dude ¢d dic - két tinh d€ thu cdce tinh thé ZnS04.7H,0.
Sunphat k&m duge dung dé sdn xudt phin vi lugng.

D¢ diéu ¢h€ dung dich dién phan ding cho xi ma k&m hodc d€ thu hdi kém kim loai,
dung dich ZnSOy can duge khit siit bing MnQ, & pH = 1 r6i trung hoi tao tha hydroxit sit
1L K&t tia Fe(OH); cling duye ldng loc dé tich ra va dung dich tiép e dude tdch loai
Clo. Cho dung dich sunphat dong va ddng bdt vao dung dich dé khu Clo. Khufy wdn di
thaii gian phdn dng. Ling loc, tdch cin CuCl ra, dita di tdi sinh ddng. B8 sung axit
sunfuaric vao dung dich kém sunphat dé dién phian. Thuc hién dién phin vdi dién cuc
calod biing nhém va anod biing chi.

17.4.3. San _xuﬁ’t oxit kém

Quy trinh cong nghé sdn xudt oxit kém tir chit thdi rén cla sdn xuit Hn trdng kém
dugc thé hién trén hinh 1711,
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Xi kém

v

Boc vd thung chua,
dap nhd H, O,
H.O L d + L Dd ZnCl,
Ngam, khudy, l&ng »| Khir sat » Sanxudt
ZnCl; tinh the
l Canlang ‘ A
. ; Phan ing [«— Dd Na,CO
San xuat sunphat k&m hay Lang, loc J a2t
dién phan kém Fe{OH)J +
Nung Ria [*——— H,0
Bot mau sat Lytam b DD NaClloang
Say |
Nung

ZI"ICOg - 7n0C
Hinh 17.11 So d0) sdn xudt oxit kém tix dung dich kém tan trong nudc

Xi dd dap nhd dén kich thude khodng 10mm duge cho vio bé, ngadm nude dé hoa tan
cdc chadt tan, cht y€u 12 ZnCly. Qué trinh nay dugc thuc hién nhiéu 1an véi dong nude
tAn hoan nhiim muc dich hda tan triét && ZnCls trong chit thai. Dung dich ZnCl; ¢6 ndng
do > 20% (ti trong >1,2) dugc khit st biing oxi gid H,0, va din qua bé 1ing dé tach tap
chit khong tan. Thanh phin cin chi y&u 1a Fe(OH);, tuy nhién khéi lugng khong nhiéu
nén s& dudc tich liy trong b€ chita va diing d€ sdn xudt bot mau.

Dung dich ZnCls dudce ché bign thanh cacbonat kém ZnCOs bing cdch c¢ho phin dng
véi dung dich soda. Phin ¢ng dién ra nhu sau:
ZnCly + NaoCO3 — ZnCOs) + 2 NaCl
ZnCO4 két tda duvce 14y ra khdi dung dich mudi biing cdch rifa bang nude nhiéu lan
rdi cho vio mdy li taim, D&i vai dung dich soda 55g/1, Wwgng nudce rita can dung 1a 40m)/1
Jan rita, va ri¥a 3 1in. D61 vdi dung dich soda 110g/1, kugng nude nifa can ding 1a 35ml/1
lan ra, va ria 4 1an.

Sau khi qua mady ly tim, ZnCOs ¢6 dd 4m khodng 20% sé dugce sdy khd, nghién min
vi nung & nhiét d6 16n han 400°C d€ thu duge oxit kém.

Z0C0y — M€ 5 700 + CO,

Hiéu qua thu hdi dat rén 99%. ZnO la chit duge sit dung trong nhiéu nganh sin xuat
nhut son, Juu héa cao su, bdt mau, gém sd, thiy tinh...
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17.4.4. San xuit sunphat kém

Xi k&m hoa tan trich ly ZnCl, d€ sdn xuat oxit kém, Phin xi kém con lai trong bé
ngdm khdng tan trong nude chi y&u 14 4Zn0.ZnCl.nH,0 dang bdt nhio, Zn, Ph, Fe &
dang manh vun, mot it hgp chit sdt 11 Chi, k&m, sdt ¢6 kich thude 16n hdn mudi kém nén
dudvc tdch ra khdi hon hop dé dang bing cdch dai va rita nude. Ching s& duge thu mua
bdi cdc 10 luyén kim mau va den. Con 4Zn0.ZnCl.nH>0 ¢6 thé dugc ché bién thanh
sunphat kém (ZnSO4) biing cich hod tan véi dung dich H,804 25% trong thiét bi phan
ting ¢6 1dp cd ciu khudy. Lugng dung dich axit st dung 1a 3)/1 kg ba. Phan @ng nhu sau;

4Zn0.ZnCl3.nH,0 + 4H,S04 — 4ZnS04 + ZnCl + (n+4) H,0O

Dung dich ZnSO;4 can dugc khir st bing H>0,. Sit 11 duge oxy hod thanh hydroxit
sat III khong tan Fe(OH)3, dudce 13ng va loc dé tach Fe(OH); dem nung sdn xudt hop chat
mau vO ¢o. Dung dich ZnSOy4 dude ¢6 dic - k€t tinh d€ thu cdc tinh thé ZnS504.7H-0.
Sunphat kém duge ding ¢ sén xuit phan vi lugng.

St d6 cdHing nghé qud inh sin xudt sunphat ké&m dudc trinh bay trén hinh ve.

Ba ran khang tan trong nudc

Y dd H,50,
Khudy, hoa tan

'

Khir sdt, ling, toc

H:0;

® Fe(OH), ™ San xudt bt mau sat

dd ZnSO.¥
Cé dac, két tinh

'

Zn80,.7H,0

Hinh 17.12. So dé cong nghé sdn xudt sunphat kém tir ba rin khdng tan trong nuidc

17.4.5. Quy trinh dién phan tai sinh kém
Phuong trinh dién phan tong qudt:
ZnSO4 + H,0 = Znd + 120,7 + H,80,

17.4.5.1. Quy trinh céng nghé

Phin xi k&m con lai rong bé ngam sau khi trich ZnCl chii y&u 14 4Zn0.7ZnCly.nH-0
dang bot nhilo, Zn, Pb, Fe ¢ dang manh vun, mdt it hop chat sdt 1L Chi, kém, sdt ¢6 kich
thude Ion hon mudi kém nén duge tich ra khéi hdn hop d& dang bing cdch dai va rida
nude. Ching s¢ dudge thu mua bdi cde 10 luyén kim mau va den. Phan bd rdn con lai s&
di¢u ché dung dich dién phin d€ thu hdi kém kim loai.

Pdu tién, b ridn s& duge rita bing dung dich kidm dic & 100°C dé khit Clo. T¥ 1¢ mol
NaOH: Cl trong bd = 1,2:1 (tuong duong 1,35¢ NaOH/g Cl). Sau dé, tién hinh rita nude
bd rin d& khi fugng NaOH con trong ba.
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Tdch phin mudi kém khong tan trong nude bing dung dich HSO4 120-150¢/,
chuyén kém vé dang mudi sunphat ZnSOy. Sau d6, dung dich ZnSO, cin duge khi¥ sit
bing MnO,. Lugng MnO; st dung bing 10-12 1dn lugng 1y thuy&t (7.8-9.3 g MnO,/g Fe).
Quad trinh duge thue hién & pH =1 trong thdi gian 60 phit. Trung hoa dung dich bing
NaOH d¢€ tao tda hydroxit sdt. Tiia Fe(OH); tdch ra sau khi Iing loc dude diing trong sin
xudt b0t mau. Ti€n hanh b3 sung sunphat déng va dong bot vao dung dich d€ khi¥ Clo.
Lugng sunphat dong 1dy bing 2 1in 1y thuyét (9.0 g CuSO4/g C), Iudng ddng bot st dung
bang 8 lin luong 1y thuy€t (14.4g Cu/g Cl). Khuiy tron cho phdn ing trong 4 gid. Ling
loc d€ tich can CuCl, CuCl duge dua di téi sinh thanh kém kim loai.

Phan dung dich trong duge pha lodng dé€ ndng d6 kém bing 50g/l, bd sung axit
sunfuaric sao c¢ho nong do axit trong dung dich dat 120-140g/1. Thuc hién dién phin vdi
di¢n cuc catod biing nhdm va anod bing chi, & diéu kién mat 6 dong dién Dy = 555.55
Afmz, dién th€ dién phan U = 4-5V, khodng cdch giita 2 dién cyc 1a 60mm,

Can rén khong tan trong nudc

'

Fe, Zn, Pbvun g——! Dii

ja—— NaGH

Khtt Clo

Barén Dd HS04

w| Hoa tan

=  San xudt sunfat kém
MnQs

-——————————
Ho0O

] Céan Fe(OH)a . ) )
Lang,lpc  |— g San xuat bot mau sat

Cuva CuS0Oy
Khit sau Clo . Taisinh dong
Can CuCl

\
Bién phan |—m H2S04

v

L Kém kim loai

Hinh 17.13. So dé ¢Ong nghé tdi sinh kém bdng phuong phdp dién phéin
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17.5. XU LY NHOM PHE LIEU

Ciin cif vao ngudn gdc phét sinh phé ligu, chiing ta ¢6 thé chia lam 2 nhém chinh:

Nhém a: Phé liéu phat sinh trong qud trinh sit dyng, 1 cdc chi ti€t, phu ting va cic
thi€t bi da hu hdng, bao gdm 3 loai chinh:

- Ph€ liéu clia nganh céng nghiép.

- Phé€ liu dan dung (trong d6 ¢6 cdc vd lon bia phé liéu).

- Phé liéu quan dung.

Nhom b: Phé€ liéu sinh ra trong qu& trinh s&n xuat, gia cong kim loai, gdm cic loai

ph€ liéu luyén kim, phé lidu trong sdn xuit can, phé€ liéu sinh ra trong qud trinh ma, pht
tring bé mat...

Luong phé liéu trong nhém a v b phu thude vao quy nhdém kim loai trong nén kinh
t€ quoc din. Hién nay, ph€ liéu nhém a chi€m khodng 40-50% tdng lugng phé liéu nhém
tdi sinh. X4 hoi cang phét wrién cao, k¥ thuit cang hoan thién thi ph€ liéu nhém ca nhém
a ting va cia nhém b gidm.

Vige thu hoi nhom sach tir nhom phé liéu ¢6 y nghia vé& mit kinh & va moi truding rat
I6n, gidm dudgc gid thanh nguyén liéu diu vio sdn xuat ddng thoi ti€t kiém ngoai té dé
nhdp nhom thuong phim. So db quy trinh cOng nghé tdi sinh thom phé liéu bao gdm cic
giai doan sau:

Nham phé ligu
2 - - — - ———
Chuan bj liéu - — =

v

Trg dung che phl —ml N&u chay

Y

Trg dung tinh —m Tinh luyén | XI

¥

Pl b e e -

v

BPuc

San phdm dac
Hinh 17.14. S d0 tdi sinh nhém tie phé liéu

Bau tién, nhém ph€ liéu dude phan ra thanh 2 loai: nhom déo (bi&n dang dudc) va
nhdom ciing (chia nhiéu Silic) chi duge diing d€ dide sin phdm nhém. Nhom duge lam
sach khoi dat, cat, bui, v8 nhya, sit thép, ddng, ddu md bing cdc bién phédp cd hoc va
hod hoc.
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Sau d6, phé liéu phai dugc rita sach biing nudc va siy khd & 150°C. Cac phé liéu dang
réo, lon, phoi... cin dem déng banh c& 2-3 kg, khoi lugng riéng phai dat 1,5-1.8 kgide.

N&u chiy mdt phin phé ligu trong 15 niu luyén, b3 sung chit trg dung vao ndi. Chét
trg dung cé thanh phan nhu sau: 30% NaCl, 47% KCl, 23% Na3CIF;. Trong qua trinh niu
luyén cdn ddm bdo khudy tron hiéu qua nhiim tranh finh trang phé liéu khong néng chay
hét va gat I6p mang xi trén bé mat nhém 1dng trinh 16p nhém oxit lan vao nhdom 16ng
hay 14ng xudng ddy néi. Vao cui qua trinh ndu, ta bd sung thém chat bién tinh vao nbi
dé tinh luyén nhdm. Nhém 13ng sau khi tinh luyén dugc d6 vao khudn diic.

17.6. XU LY BUN DO

17.6.1. Ngudn g6c phat sinh biin dé

Bun do 1a loai ch4t thai rin sinh ra tir quy trinh sdn xudt nhdém hydroxyt tit quing
boxit. Khdi lugng bin dd khodng 30 tin/ngay va ngay tai bii chifa, lugng chdt rin nay
dang tdn dong khodng 7.500 tdn. Bin db thdi ra moéi trudng s€ la téc nhan gly 6 nhiém,
anh hudng dén cay tréng, lam bdn ngudn nudc, gdy cdc bénh vé da..

Thuc t€, bun dd & dang huyén phii ¢6 thanh phén trung binh nhu sau:

- Phan 18ng: 1-3 g/l Na,0, 1-3 g/l AL,O3;

- Phin rdn: 18 - 22 % Al,Os; 40 - 50% Fey03; 2 - 4% SiOy; 2 - 5% TiO; va mot 5O
kim loai khac nhu Ca, Cu, Mg ...

Ban d6 chita ham lugng nhom va sit cao, ¢in ¢6 bién phéap thu hdi nhim dem lai lgi
ich vé kinh t& vd ddm b3o an toan vé& mit mdi rudng.

17.6.2. C4c cong nghé xit Ij biin dé trén the gidi

17.6.2.1. Tdch Iong, thu hoi bun ddc

C6 nhidu phudng phép téch 16ng nhiim thu hdi bun dic, da dp dung trén the gidi nhr:

- Léng: ¢6 kha niang thu hdi bun rén véi ham lugng chit rin vao khodng 25%. Ngoai
ra, ¢6 thé dp dung mdt s8 phucng phdp nhu diéu chinh pH, phuong phdp tif, b3 sung kim
loai hodc st dung cdc polyme trg keo tu, tuy nhién, hi¢u qua l4ing tang khong ddng k€ ma
chi phi hda chdt khé cao, nén khong duge dng dung.

- Phuong phdp loc ép buin & dp sufit 13 kg/em”, thu biin & dang banh rin
- Phuong phép ly tam c6 b8 sung chit keo tu c6 thé dat ndng do chit rin ién dén 38%.
17.6.2.2. Péng réin

Bun d4 duge trdn vdi than non hay than nau véi ti le (0,5-10):1. Chdt long trong bun
d6 s& k&t dinh vdi hat than tao thanh hdn hgp dé hwu trlf va véan chuyén, ng dung cho
qua trinh hydro hod than hodc lam chat xdc tdc.

Bun dé dude trdn véi mudi amon bac 4 véi liéu higng 20-200g/tdn bun 4. Sau d6
hdn hgp duge khudy trdn lién tuc cho dén khi bin dd trd thanh khdi cing,
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17.6.2.3. Ton trit v thdi b6 bin dé

Ton trit: yéu ciu biin d8 phdi dudc trung hda, noi chita kin, gin nhi may dé gidm chi
phi van chuyén

Thai bé: thdi xudng bién, thii vao song, thai bun trén dat lidn.

XU ly thii bd:

o Xit Iy biing phuong phdp sinh hoc: ST dung vi khuén sit, tham gia phan Ung tao axit
sunfuaric va Fe™", Sau d6 axit sunfuaric s& két hgp v6i nhdm tao thinh muéi nhdm sulfat
hoa tan. Cong nghé trén cho gid thanh x{t ly, chi phi nhin cong thap.

« Dot rdn ban dd vdi than, €p, sau d6 déng géi cho vao 1o dot bérig gas va than cdc.
Khi sinh ra duge ngung tu va rita bing dung dich FeSOy theo ti 1& Iy thuy€t. Nusc chdy ra
duge tdch ddu, hic in. Dung dich (NH4),SO, ditde tudn hoan dén néng dd 30% bio hoa.
Dung dich bido hoa duge tin dung dé sdn xuit phan bén hay nito. Ciin & dang than cdc
ducc lam ngudi bng khi trd va nghién dé tao thanh sin phdm, c¢6 ham lugng cacbon cao
duang cho nhd mdy dién. Khi sau khi ngung rita duge 1am lanh va dira vio hé théng phén
phoi khi dudi dang tinh khi&t v khd. Dau can, hic in tich ra tit bé ling dudc tin dung
lam chat k€t dinh hay d6t tan dung ning ludng.

17.6.2.4. Xat Iy tdn dung

Bun do sit dung trong cong nghé sdn xudt vat liéu phéi duge xit Iy trirde bing HCI dé hoa
tan c&u tiY natei, sau d6 tron vdi dat sét, siy dé ha do 4m, wanh bisn dang rdi dua vao nung.

« Sdn xudt tdm lgp cdch dm: Ban d6 dude trdn vdi thiy tinh vi mdt s6 chat thai rin
khic tao thinh sdn phim 13 tdm lop cdch 4m ¢6 kha ning chong chay, chiu dude thai tict
tot hon 1dm Igp 1am bing xenlulose va nhua truyén thng.

* Sdn xudt vdr ligu composit: Hon hop composit gdm c¢6: bin dd, polyme, sdi thién
nhi€n. Qud trinh sdn xuat var liéu nay khong cin gia nhiét. Hén hop composit chia sit,
nhom, titan, 82,5% xcniulo, 11,3% lignin duge dng dung 1am cdc phu kién xdy dung nhu:
¢4, san nha, hop cdm dign, bing. Cong nghé niy duge tng dung phd bién tai An Po.

o Thu héi kim logi dung trong luyén kim: Bun d6 trudc tién dude trOn véi axit va dun
néng dé hoa tan cdc cdu ti canxi, sit, nhdm, magié. Phan rin thu duge 12 silica dude tach
khoi dung dich. Sau do, diéu chinh pH dé€ két tia ln luot sit, nhom 3 dang hydroxit va
¢dc mudi khic. '

o Thu hoi Natri aluminar: Bin 46 duge dem nung véi vBi & nhict do 280°C va thu
dude sin pham 1a canxi aluminat. Bin d6 ¢6 thé con dude phin hiy biing SO, va nutdc dé
hod tan soda, nhom vA silica trong bun. Gia nhiét san pham, tdch phin khéng tan 14 silica
va thu dung dich 1a soda va aluminat. Kiém hda dung dich d€ thu dide canxi sunfit két
tia va tich khéi dung dich natri aluminat, Canxi sunfit duge nung dé tao voi va 50,
Dung dich duge kiem héa va dua trd lai giai doan phan hiy bun dé.

o Ung dung trong cdng nghg méi truomg: Bun dé sau khi xir ly vai canxi duge sy
kho, dung lam chdt hdp phu SO, trong khéi thii cOng nghiép. Bun dd ¢6 khd ning xit Iy
d€n 90% SO-.
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17.6.3. Cic nghién c¢ifu x17 1y bun dé & Viét Nam

17.6.3.1. San xudt gach

Bun d6 dugc phdi kho, ddp nhé, nghlen min sau d6 phdi liéu véi dat sét, trong do bun

chiém tir 10 - 50%, phun im vi ép hinh &

3 4p suat 150 - 200 kg:’cm roi dia vao sdy va

nung dén nhiét do 950 - 1100°C trong vong 7 gids. Lam ngudi tv nhién, San phdm c6 do
hat nuGe dat tiéu chudn gach xay dung.

17.6.3.2. Séan xudt PAC

Bun do dudge phoi phd ty nhién, sdy, nghién min. Cho biin dd phin tng vdi HClyy &
nhiét dd 155 °C, dp sudt Sat trong thijii gian 3 gid. Hon hgp sau phdn ung dude loc tich
phan bd khdng phin tng va thu duge dung dich 1a PAC.

17.6.4. Quy trinh san xudt bt mau va thu h6i nhém tir bun dé

Quy trinh sdn xuft bdt mau va thu hdi nhdém 1 bin d6 duge thé hién trén hinh 17.15.

Nudc

Biun db

—| Dai

NaOH — Tron {a——F Hoi

Nudc néng —m{ Hoa tan

Thiéu két

Nghién

Y

'

Lingloc | —» R{a

¢ 4

L Say

Dung dich nhém Nugc thai

Tuén hoan dé san xudt phén
nhdm va hydroxit nhém

Hinh 17.15. Sor dii san xudt bot meiw v thu hoi nhédm tiv bin do.

kiém lan nham

X

- Bén chia dung dich Alumina

= Nung

Nghién

' B&t mau
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Trudc tién, bun dé duge ngam trong nuée dé tach silic hat 16n. Chiing dugc sdy khd
roi nghién tron véi xit rin theo ti 1& khi lugng 1:1, sau d6 dem di thiéu két & nhiét do
700°C trong thdi gian 1 gid%. Sin ph&m thiéu k&t dudc nghién min, hoa tan bing nudc va
ldng loc d€ tach phan dung dich nhom. Ba rin dugc rita bing NaOH véi ndng do 40 g/l
d€ tach nhom con trong ba va phan ba rin con lai ti€p tuc dudc rita biing nuée néng dé
loai NaOH cho dén pH = 7. Dung dich nhém dugc tuin hoan vé diay chuyén sin xuat
nhom. Phan rdn khong tan thu dugce 1a Fe(OH); dugc siy & 120°C rdi dem nung &
700-800°C trong 1 gi&s. Cudi ciing san ph&m dudc nghién tao thanh bot mau dang bot min.

Quy trinh sdn xudt bot mau tir bun dé ¢6 nhiéu trién vong do cong nghé don gidn, san
phdm c6 chat lugng va gid tri cao (88% Fe;03), ¢6 kha niang canh tranh trén thi trudng.
Tuy nhién, giai doan nung bun dé véi xit rdn ¢6 tinh 4n mon cao, nhanh chéng gy hu
hdéng thi€t bi nén 1a mot trd ngai 16n.

17.6.5. San xuat hén hgp chat keo tu tif bun dé

Bun dé dugc pha véi nudce, khudy trdn trong khodng 10 - 15 phiit, sau d6 ca bun do va
axit dugc bom dong thdi vao bdn phan tng. Tai bé phin ng, phdn tng hod hoc x4y ra rt
manh ligt va tod nhiét. Nhiét do lic dau 115-120°C va gidm cdn 100°C sau 3 gid. Sau do,
hon hop phen duge x4 qua bon loc chin khong. Cac thiét bi phan ing va loc dude bio 6n
dé giir nhiét, gitip cho qud trinh phén tng va loc dién ra d& dang. Do nhiét do loc cao nén
phén khong két tinh va qud trinh loc dién ra d& dang. Dung dich thu dugc sau loc chinh 12
hon hgp chat keo tu (goi la phen Bach Khoa). Phan b loc tai bé loc chin khong dudc rita
nhiéu lan bing nudc sach nhim tan thu tri¢t d€ phan phen con lai trong ba. Phin 16ng sau
khi rita ba dugc hoan luu trd lai bé phoi tron bun dd, do d6, khdng thai ra ngoai.

Dung dich hon hgp cdc chat keo tu duge 1am ngudi ty nhién trong cic khay chia, lic
nay phen két tinh. Hdn hdp phen tinh thé dugc tich ra khdi dung dich nhd mdy li tam.

Nhu vy, sdn pham thu dugc & 2 dang:

 Phén 16ng (c6 ndng do bdo hoa & nhiét do thudng): Fe (4-6%), Al(2-2,5%) tuong
ung Fe>O3 (6,5-7,34%), Al,O3 (4-4,7%), ty trong 1,4-1,45.

Nudc

Hinh 17.16. Sodd cong A | T T
nghé sdn xudt hon hop —A & | ®
keo tu tir bun do —= | -

1. thing khudy tron; !

2. thiét bi phan (ng; = |
3. thi€t bi loc chan khong; H
4. may ly tdm,; -

5. thiing axit HySO. Phén lng Pheén tinh thé

I©

(2
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« Phén tinh thé: Fe (2,5-3.8%), Al(5.4-6.1%) twdng ting Fe,0s3 (3,71-5,4%), Al;03
(10,2-11,5%)

Pheén Bach khoa sau khi diéu ché duge tng dung thi¥ cho keo tu nhiéu loai nuge thai
cdng nghiép. K&t qua nghién citu [18] tif phdng thi nghiém va thye t€ cho thay:

» pH keo tu t3i vu ciia phén bun trén tat cd nude thdi dao ddng trong khodng 4,5-5,5.

« Ham luong phén t5i wu phy thude vio tinh chit timg loai nude thai. Nhin chung,
keo tu nudc thai bing phén bin cho hiéu qua khir COD, d6 mau, SS biing hodc cao hon
so vdi keo tu biing pheén sit va nhdm.

Bing 17.1. K&t qua keo tu ctia pheén Bach Khoa trén cdc loai nudc thai

Chit - C 5
o : COD (mg/l) Po | s
Loai nudc thai keotu (mg/) mau
vio ra E(%) | E% E% i
, Phen nhom 419 | 762 | 982 | 99.4
Gidy An Binh 12,
1y An B Phen Bachkhoa | 000 | 17?251 419 | 762 | 984 | 995
Phen nhom 196 | 600 | 963 | 958
Kénh Tan Hod Ld Gm | Phen sit 400 | 490 | 140 | 714 | 90 | 77.0
Phén Bach khoa 138 | 71,8 | 96,7 | 89,5
Phen nhom 454 | 58,1 96,0
Réc Dong Thanh 1082 ;
ac Hong than PhenBachkhoa | 2000 | %82 | 436 | 507 96.3
hén nho 232 | 87.5 | 950 | 96,5
Dét Gia Pinh Phén nhom 2000 | 1860 | > ‘ ’
Phen Béch khoa 232 | 875 | 972 | 98,0
Thudc iy sdu Thanh Son |Phén Bédch khoa 1500 | 1980 | 929 | 53,0 | 78,0 | 99,0
Nude thdi thuy sin (nha [Phén nhdm 200 | 3545 1071 | 69,7 ) )
mdy JS Vina) Ph&n Bich khoa 923 | 74,0
Nudc thai kénh Phen nhom w00 | oap | 426 | 823 | 873 | 850
Tham Ludng Phén Bach khoa 38 | 842 | 887 | 894

Nhin chung, phén Bich Khoa ¢6 hiéu qud twong duong hodc t6t han phén nhém va
phén sdt truyén thong.

17.7. XU LY BUN XI MA
Nudc thdi xi ma thudng co 2 dong khdce nhau:
Dong 1: NuSc thdi chita xyanua (CN') phit thai tif cOng doan ma xyanua,
Dong 2; Nude thai mang tinh axit, thdi ra tif cdc cOng doan ma dung axit H,80,.

" Nudc thii chita xyanua duge xtt 1y bing phudng phdp oxy héa v&i tdc chat 1a Javel
con nude thdi chita axit dude xi 1y bing bién phip trung hda biing xit. Hé thdng x& 1y
duge 1dp dit bao gdm 1 bdn khudy trén phin ¥ng va mdt bin loc k&t hop dé xir 1y dong
théfi ¢d aude thdi cyanua va nudc thai axit.
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Khi d6, kim loai ndng trong nudc thai duge tdch ra nhd qud trinh két tla trong moi
truding kiém.

- Crom: Cén khit Cr®" thanh Cr’* r3i k&t wa bing kiém tao thinh crom hydroxit.

- S4t: oxy hod chuyén Fe™ thanh Fe™ va dugce loai ra & dang két tha Fe(OH)s.

- Niken: két tia niken bing dung dich kidm & pH = 10-10,5.

Cic kim loai nay két tha va ling, tich liy dudi ddy bé, theo chu k¥ dudc x4 ra san
phui. B6 {a biin xi ma. Theo két qud nghién ctfu [21], bin xi ma chda thanh phin chinh
¢é gid tri thu hdi khong cao gdm Al 3%, Cu 0,96%, Ni 3.87%, Cr 5,61% va cdc thanh
phan khong gia tri 1a Si 10%, Fe 5%, Ca 3%. C6 nhidu phudng phap khdc nhau dé tin
dung bun xi ma.

17.7.1. X4 15 * BUN XI MA" thanh bgt mau

Bin xi ma dau tién duge hod tan biing dung dich HCI va ti€n hanh ling, loc nhim
tdch ri€ng hai pha rin va l6ng. Phan rdn phan wng véi dung dich NH; va loc, phin dung
dich chifa cdc phife cia Ni, Cu duge cho phin tng v6i NayCOjy. Nhiét d6 cia thi€t bi phan
Ung git n dinh & 70 -80°C. San phidm phén itng 14 Ni(OH),, dugc dem nung dé thu NiO
diing lam bot mau. Phan 1éng 13 dung dich CuCl, cho phén dng vdi phoi sit thu dugc
dong kim loai. Riéng phdn chdt rin thu dugc sau khi loc bun va phdn itng véi NH3 1a hdn
hgp hydroxit cda Fe, Al, Cr duge nung & nhiét d6 300°C, sau d6 hoa tan trong dung dich
HCI. Bem loc hdn hgp thu duge Cry03 (rdn) dung dé san xudt bdt mau. Dung dich nhom,
sdtqua loc duge st dung nhit dung dich hdn hop cdc chat tro ling.

NaOH dd NH;,

Bun xi ma H HoaianT—rl Lang, loc i—>| Phén (ing H Loc ;;

Hén hap hydroxit
Fe, Al, Cr

dd HCl

'
DD chaét trg Iéngr‘_{ Loc H Hoa tan H Nung (300°C)
Y

Crz0; —> S&n xuat bot mau dd phuic cha Ni, Cu

NEIECO:].
} Y
dd. CuCl, Phan o
: — - an ung
vy Lang loc (70 - 80°C)
o}

NICO4 va Ni(OH), l

I NiO 4—{ Nung |

Hinh 17.17. So dé cong nghé xit [y ban xi ma

Phoi sat
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17.7.2. Xt¥ Iy buin xi ma biing phudng phéip chén lap

Bun xi ma néu ¢6 ham lugng kim loai quy thip, viée thu hdi khong hiéu qua kinh t&
thi s& dugc xif ly biang chon 1ap. Tuy nhién, trude khi chon 1ap chit théi cin duge dong
rin nhim ¢6 1ap kim loai ning, han ch€ kha ning hoa tan khi gap nude xam nhip.
Phuong phdp nay duge goi 12 dong rdn hay ¢& dinh chat thdi. Co 2 khuynh hudng cong
nghé ¢& dinh - hod rin: _

- Thém hod chdt: chat thai dude trdn véi mot s§ hod chit ¢ tinh khit (nhu FeSOy,
Ni-S, Nd'}SO], NaQOCl) va cac chat ¢é tinh kiém va k&t dinh nhu voi, xi ming. Cic chat o
nhi€m chi yéu 13 cdc oxyt kim loai mang tinh oxy hod dé hoa tan trong nudc nhw ot )
trong mdi trudng kiGm va ¢6 sy hién dién clia cdc tdc nhin ¢ tinh khif s& gidm khd niing
hoa tan vao nude. Phuong phap nay phic tap do phdi b3 sung mdt s6 hod chit vio trong
chat thdi, thiét bi nghién wdn hién dai, ddt tién va phdi kiém tra qua trinh x& 1y lién tc.
Tuy nhién, phuong phap nay co vu diém 12 khong lam ting khdi tich ¢in chdn 1dp do lugng
phu gia dua vao chi khodng 20%. Cong nghé nay duge dng dung phd bién tai Nhat, M.

- Thém phu gia hod rdn: chit thii rdn duge tron vdéi mot s6 chat nhu cat, xi ming, voi,
nude nhim hod rin - bé tdng hod, nhim gidm kha ning phat tdn chit & nhiém vio moi
trudng nudc. Phuong phdp nay don gidn do khdng st dung nhiéu hod chat, thi€t bt nghién
tron don gidn va cong tic ki€m tra qud trinh xt Iy d& dang, tuy nhién, phuong phdp nay
5€ lam ting khdi tich ¢an ¢hon 1dp, do Iwgng phu gia dua vao khd nhiéu, khodng 220%
(Im” chat thai dua vio xi 1y thanh 2, 2m’ chit thai chén 1ap).

Cdng thite phoi trdn (phén trdm khéi lugng tinh theo chil thii) hién dang dugce dp dung.
Chit thai 100%
Tro 1o dot 20%

Vi 10%
Xi ming 35%
Cat 1004
Nude 65%

17.8. THU HOI CROM T{ PHE THAI NHA MAY THUOC DA

Ngudn chal thdi rdn cla nha may thude da chi y&u 13 mudi, da thira cia ¢dng doan
xCn udt, xén kha, dém.. Lugng chit thdi rin nay thay doi wy vio ngudn nguyén vat liéu
Jdiu vao va cOng nghé san xufit. Tinh trén ¢d nude Viét Nam, trong nam 2000 ¢6 4.300 14n
da phé thai, wic 11,8 tin/ngdy. Trong d6, TP.HCM i 1500 tin, wong dudng 4,1 1An/ngay.

Chat thdi phdt sinh chd y&u tit qud trinh thude da 12 nude thai vi chit thai rdn, ¢d tic
ddng rit 16n dén moi tung.

p . ~ P P s A AT L N T PO 3

- Nude thay thude da ¢o chifa nhiéu chat hitu ¢ va Crom véi nOng dd wr 70 = 100g/m".

- Sau khi thude, da ¢an phai trdi qua qud trinh hodn thién, bao mon dé dat chiéu day
mong mudn. Ude tinh khodng 40% lugng da di thude duge thdi bd ¢ giai doan ndy vdi
ham lugng Crom khodng 1,96% khéi lugng da.
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Trong da bao va buin, Crom chi tdn tai & dang Cr (I1I}, gidp diéu kién thudn 1gi ¢d thé
bi chuyén hod thanh Cr (VI), 1a chit doc, ¢6 thé gdy ung thu, to vong cho sinh vit,

Biin ¢6 dd 4m va ham lugng nitd tdng thip, tuy nhién, do tro lai rdt cao (53,55%) vi
trong thanh phin cta bun ¢6 nhiéu kim loai khic nhau, dic biét 1 Crom (6,99%).

17.8.1. Thu hdi Crom tif da bao

Thu hdi Crom tir da bao trdi qua 2 giai doan:

- Giai doan 1: giai doan ndu s6i da v6i Ca(OH),, giai doan nay chi tich protein ra
khoi da ma khdng tdch Crom vi tinh it tan ciia CaSO, canh tranh vdi qud trinh két tha
Cr(OH)3, lam cho Crom trong da khdng tan vao trong dung dich. Ca(OH), 1am cho qua

trinh thuy phén trd nén &n dink hon nhd vao tinh dém cda minh. Cr(OH), luBng tinh va s&
tan khi pH cda hdn hgp duéi 5,5 hay cao hon 12 theo phdn tng sau:
Cr'* — Cr(OH); — CrOy

N&u ding NaOH 1 chdt kiém manh, pH cita hdn hgp s& ting nhanh va hoa tan Crom
tan vao trong dung dich. Di€u nay s& khong x4y ra khi dung Ca(OH),.

- Giai doan 2: giai doan khufly ba trong axit ¢ tdc dung hoa tan Crom vao dung dich.
Khi giai doan ndu v6i Ca(OH), hoan t4t, phin Ién protein da ra khot da. Trong da chi ¢oOn
lai Crom tif do dd mit lién k&t véi protein (két tda trong da duéi dang Cr(OH)3) va rit dé
hod tan. Khi mdi truting pH = 1, hiéu sudt tdch Crom ra khdi da dusi dang crtla khodng
80%. Lugng Crom thu duge ¢6 thé ting khi t8i uv hod cdc didu kién nhu thdi gian khudy,
pH... Hon nita, hdn hgp axit-da rdt dé loc, dung dich Crom thu duge hau nht loai bd dude
protein. Uu di€m cla phuong phdp nay 1a quy trinh don gidn, sit dung hod chat ré tién va
phd bién, hidu qué thu hdi Crom cao.

17.8.2. Thu héi Crém tif biin xif Iy nudc thai
Thu hdi Crom ti bin dién ra qua céc giai doan sau:

Bun duge nghién k¥, hoa trén véi dung dich H,SO4 & pH = 0,75 v thoi gian khudy 1
gity d€ Crom hoi tan hét vao dung dich.

Loc hdn hgp, ta thu duge dung dich Crom (I10). 4 ddy, ta ti€n hanh hi¢u chinh pH vé
4,5 biing dung dich NaOH nhiim k&t tia Crom thianh Cr(OH);. Phin bi sau loc duge thdi
bo, chdn 13p.

Cr’* + 30H = Cr(OH); |

- Loc va rita sach két tia, dung H,SOy4 dim diic hoa tan k&'t tia, ta thu duge dung dich
Cr>(SOy)3. Phin tng dién ra nhu sau:

2Cr(OH)3| + 3H,80, = Cry(SOQy)3 + 3H,0
K&t qué nghién cifu cho thd'y hiéu qua thu hdi Crom dat 44%.
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Chuong 18
XU LY CHAT THAI RAN HU'U CO

18.1. XU L{ NHUA PUONG CHUA

M4t trong nhifng chit thdi rdn chli yéu duge fao ra trong cong nghiép ché bién dau
md, hoa diau 13 nhya dudng chua. Chat nay c6 ngudn gdc tif qud trinh tdy rfa sin phim
diu mo bing H,SO4 hoidc tif qua trinh sdn xuit chit tdy rira tdng hop v chit tao bot.
Nhya duding chua ton ai & dang keo, ¢6 do nhdt cao. Thanh phan chi y&u cla nhua
dutng chua la HaSOy, nuGe va cdc chat hitu ¢d v6i ham lugng trong khodng 10-93%.

Nhua dudng chua duge phan loai dua vao him higng chat chiém uu thé. Thuding c6 2
loai: nhya dudng chua ¢6 ndng do axit 16n (= 50%) va nhuta duding chua cé ndng dd chat
hitu ¢o 1dn (2 50%). Bing cdch dya vao thanh phin ctia nhua dudng chua, ngudi ta co thé
xdc dinh hudng sit dung nd nhu ch& bién thanh sunphat améni, lam nhién liéu hoic lam
tdc chat @€ tdy sach sdn phdm ¢6 ngudn gde tir diu md. Tuy nhién, do tinh phic tap cda
cOng nghé sdn xuiit sunphat amdn, thi trudng tiéu thy it, chi phi cho viéc x& 1y khi thai
- cling nhu nude thdi 1dn nén it duge dp dung trong cong nghiép

Phudng phdp khic st dung nhira duting chua dé thu hdi SO», than cde giau htu huynh,
nhya duting (bitum)... 1O ra nhi¢u wu thé hon phutong phdp k€ trén. P31 vdi quy trinh thu
hoi SO», ngwdi ta cho vio nhya dudng chua dung dich axit di qua sir dung hodc chit thii
I6ng i qud trinh san xuat H>SOy4. Trong 1o dot 800 - 1200°C, chit hitu ¢d bi dét chdy
hoan toan va hdn hgp nhua dudng chua vdi H;SOy s& bi cdt mach dé o thinh SO;. Mt
sO nude 4 su dung ¢ong nghé nay d€ tan dung nhuta dudng chua vdi cong suadt 700 - 850
tan/mgd vai 1 1€ thu hdi HaSO4 hodc 6léum 12 98 - 99%,

Phin hitu ¢¢ ctia nhua dudng chua gdm hgp chit luu huynh, cdc chit thé asphant rin...
Vdi thanh phan ndy, nhya duting chua sé duge ché bién thianh bitum. Day la vat liéu dudc
st dung rong rii lam dudng giao thong. Khi nhya dudng chua bi dun nong, cdc hgp chat
vy huynh v H-SOy4 o do s& it mach hitu ¢, 1am cho khdi chit bi ép chiit vi 1a0 thanh
hon hgp di thé ¢6 cic chat thé asphant ¢ ndng do cao. PE thu khdi bitum ddng thé, ngudi
ta ron nhya duding chua véi nhya dwding chung cit (dang kco, thu duge sau qud trinh
chung ¢t dudi phian doan nhién liéu vi diu md). Vi hdn hop nay, phan itng nén ép
cling nhu keo v cic asphanten sé duge tao ra vdi ndng dd thip hon rdt nhiéu. So dd cong
nghé cla qua trinh dude trinh by rén hinh 18.1.

Qud trinh niu gidn doan bitum duge ti€n hinh trong binh dun & 280 - 320°C. Trude
ién, nude s& bay hai ra khéi hdon hgp nhua dutng chua va nhua dudng chung cit. Vi
nhua duting chua ¢4 1 cong doan tiy rira diu md, qud trinh dun duge tidn hanh & van tdc
0,2 - 0,4°C/ph va 2 - 4°C/ph cho nhua duong chua tif qud tiinh tdy rifa diu hda, Tir binh
phin dng, hdn hgp khi dude cho gua thiét bi téch khi-1ong. Qud trinh lam lanh s& tdch riéng
diu md v khi SO». Khi SO, hinh thanh s& dude x¥ 1y biing phuong phdp hap thu vdi soda
hay dung dich amoniac. Cdc hydrocacbon khdng ngung vi CO5 s& dudc thii vao khi quyén.
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Khi thai
Khoi 1&
p o Chat hap thy
Can déu chung cat
Nhua duang chua I g
Dau+
nueic |_
Hai nudie — / Chét hap thy
/ bAo hoa
Nhién ligu S0 e
2 3~ Bitm 7 2 :

Hinh 18.1. S0 do cing nghé diéu ché bitum tit nhita duong chua
1- binh wrdn; 2- bam; 3- binh phdn tng; 4- binh tich khi - 16ng; 5- mdy lanh ngung
6- binh tdch dau vi nudc; 7- thap hip thy; 8- thung chira.

Qua trinh nay ¢é nidng sudt thip vd gdy 6 nhiém khdng khi vi 1a quy trinh gidn doan
va khdng ¢6 sy khuily trdn khdi chit phdn tng.

Do ddc tinh ctia nhya dudng chua 13 dé phin huy G 160 - 350°C, 120 thanh SO, va
than <8¢ gidu luu huynh nén né duge st dung rdng rdi trong cdc nganh cdng nghi¢p san
XUdt cdc chit nay.

Phé bién nhit trong ¢ong nghiép 1a hé thdng phin huy nhua dudng chua ¢ nhiét do
thip ¢ su dung than ¢dc 1am chit tdi nhi¢t. HE théng trén ¢on ¢6 thé phin huy hdn hop
2SOy vdi nhya dudng gidu chit hitu cd hay H>SO4 va bun dau. Mt trong cdc sd dd xi
Iy duge trinh bay wén hinh 18.2. Nguyén liéu ban dau (nhua dudng chua va H,SOy da
qua sit dung) duge trén chung trong hé théng. Hé thdng gdm c¢é binh chita, thi€t bi 1am
ngudi, may bom dé tao hdn hdp ¢6 do axit gin 50%. Khi ndng d6 H.SO, < 40%, viée vin
chuyén nhua dudng chua trong hé¢ théng s& khd khin. Néu ndng dd H.SO, > 60%, s& ¢
sy kich hui - khi minh liét do qud trinh tao thanh bui than céc vi viy ciling gay kho khin
cho qud trinh vin chuyén. Ngodi ra, v6i nong dd H»SO4 ~ 50%, nhua dudng chua con ¢o
khé ning phdn ttng & nhi¢t do 150 - 250°C. Sau d6, hdn hdp di vao binh luu Iugng.

Su phan huy nhua duting chua duge 1i€n hinh trong hé thdng tuin hoan than coc. He
thong gom ¢6 mdy dinh lugng cdc, thi€t bi trdn, bing ti, mdy ning vit tdi, bing tdi ¢t
ngang va 1d chung. Nhita duting chua & 60 °C tir binh lIru lugng dude cho vio thidt bi 23.
Tai didy, nd duge trdon chung véi than ¢dc ndng 340 - 350°C theo t 16 1:8, di ra tr 10
chung, s¢ phin huy. Khi di chuyén ti€p tuc 1&n phia trén 10 nung trong thiét bi 10, nhua
dudng chua s¢ b phan huy hoan todn. Phin than ¢8c¢ & bing tii s& duge cho vaoe 10 nung.
Trong 10 nung, mét phin than cdc va cde chit d& bay hoi sé& bi chdy, hdn hop s& duge lam
nong dén 340 - 350°C, phin khdc dua di Jam ngudi. Khi phan huy ti thiét bi 23 va 11
dude cho qua xiclon 18, 1o ddt dé duge ddt chdy tiép tuc & 1000 - 1050°C. Phin tap hitu
¢ dugic cho qua 1o 1dn dung nhiét, sau do di qua cong doan sdn xufl axit H;SO,.
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Hinh 18.2. So di hé thdng phin huy nhua duong chua nhiét dj thdp trén than coc tdi nhiét
[, 2- mdy trdn; 3- binh chifa; 4- mdy lanh; 5- mdy dun khong khi; 6, 18- xiclon; 7- bom khi;
8,17,25,27- quat; 9, 19, 21, 26- 10; 10- mdy nang vit tdi; 11- bing t4i cdt ngang; 12- 10 nung;
13- biang tai; 14- thiing trung gian; 15- may phan riéng; 16- thiing chita than c6c thanh pham;
20- 10 tin dung nhiét; 22- thi€t bi dinh lugng than cdc; 23- bang tai - trdn; 24, 28, 32- mdy bom.
I- H,SO, phé théi; II - nhyta dudng chua; 111 - than ¢6c; IV - nhia dudng chua hoat héa; V,
VI - khi phin huy; V(I - khéng khi; VIII - khi tu nhién; IX - SO, dua di san xuit H,SOy;

X - nudc; XI - hoi nude; XII - khong khi ndng; XIII - khéi 1o

Vi nha mdy ¢6 cong sudt ché bién 40 tin nhya/ ngay dém, lugng khi tao thanh sé la
84.()()()[1‘13‘ Khi ndy ¢6 thanh phan theo thé tich nhu sau: 6,5% SO,, 24% H»SO4, 10%
CO», 59,5%N,. Nhiét lugng ctia khi tir hé thong tuan hoan than cdc duge sit dung dé dun
nong khong khi trong cdc 10 9, 19, 26 va thi€t bi tin dung nhiét 5. Sau khi qua xiclon 6 va
bom khi 7, né dude thai vao khi quyén.

Luong than thudng chi€m 27 - 30% tai trong thi€t bi. V3§i than ¢6 chia 8 - 12% S,
7 - 75% cacbon lién két, hiéu sudt chat bay hdi 17 - 22%, nhiét tri nhé nhat 1a 30,2 MJ/kg.

Nhude diém ding ké ctia cong nghé trén 1a su in mon héa hoc manh, qud trinh gia
nhiét va vin chuyén chit tdi nhiét rin phic tap...

Than ¢6¢ diu md giau luu huynh thu duge bing hé thdng cdc hda c6 thé dude sit
dung trong qua trinh hda luyén cua luyén kim mau, lam tic nhan sunfua héa (cuing véi
cdc chat bd sung chita luu huynh dic biét - pirit, thach cao...), tic nhan khi triing trong
mot sO nganh cdng nghiép hoa chit (di€u ché Na,S, CS,)...

Viéc sian xuat than cdc¢ ddu md giau luu huynh tir nhua dudng chua di duge tién hanh
¢ Lién X0 va mdt s8 nuc khdc. Ngudi ta cling da phan riéng nhya dudng chua bing
phuong phap trich li hodc hap phu dé tdi sif dung riéng 1é cdc phan axit va hitu co ¢6 chira
trong phé€ thai nay.

Nhitng khé khin trong viéc tdi sit dung nhya dudng chua da thic day sy 4p dung cdc
cong nghé khodng thdi vao cong nghiép ché bi€n ddu md. Ngudi ta di dng dung nhiéu
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phuong phdp tién ti€n d€ tdy rita cdc sdn phim diu md nhu trich li (tdy ria bing dung
moi chon loc), hip phy, khit vu huynh biing thiy Iyc...

Cdc tap chit ridn trong diu md, nguyén lidu phy trg tao nén chét thai phd bicn trong
cdc nha mdy ch€ bien ddu mé va héa ddu la bun ddu, véi khai lugng khodng 7 kg/1 tin
dau mé. Do d6, bin dau duge tich luy rit nhiéu trong nha may. Bun diu nay la phin diu
niang ¢é trung binh 10 - 56% dau thanh phim, 30 - 85% nudc va 1,3 - 46% tap chit rin,
Trong cdc him chita, bun diu tao thanh 1dp. Lép trén cang 1a nhl wong nude va sdn
phdm diu mo, 16p & giita 1a sdn phim ddu md do va cdc hat nudc 1o Iitng, 16p dudi ddy c6
% |3 pha rin ngdm 4m va sdn phim diu ma.

C6 thé sit dung ban diu theo nhiéu hudng khdc nhau. Sau khi duge tdch nude va
sdy khd, bin diu ¢6 thé duge dua 1 lai sdn xudt. Ciing 6 thé s dung nd nhi mét loai
nhién héu.

18.2. XULY CAN DAU DO SUG RUA TAU CHG DAU THO

Nganh cong nghiép diu khi clia Viét Nam d3 lién tuc phét trién trong hdn hai mudi
nam qua, nhit la tr 1986 dén nay, bao gém cdc hoat dong khoan, thim do khai théc, tdn
i v vin chuy€n diu khi, dich va ddu khi trén bién, ché bién diu khi ven b, Nginh
cong nghiép dau khi phat trién dd déng g6p to 16n trong nén kinh & qude din nhung bén
canh d6 ciing tao mdt dp luc 16n vé mat moi truding, dac biét 12 cidc chdt thai do hoat
dong khai thic diu khi sinh ra. Trong d6, chat thai sinh ra tir qué trinh stic rira thu chd diu
thd (thudng duge goi 14 cin dau) cho tdi nay van chua ¢6 bién phdp x{ Iy triét dé.

18.2.1. Tinh hinh sic ria tau ché dau thé tai Viét Nam

Cédc tau chd dau bdt budce phdi thie hién vige siic rira suu mot thivi gian nhal dinh dé
bdo ddm siic chita hiéu dung va bdo ddm chat hrdng sdn phim. Viée ste rifa tau chita diu
dd ¢6 i nhi¢u ndm qua va tip trung tai cdc cdng 16n cla Viét Nam nhu Hai Phong, Ha
Long, Ba Ning, Viing Tau. Cic tau chita ddu nay 13 céc thu chita diu thudng phdm (DO,
FO...), ¢6 sie chita nhd, tir vai nghin d€n vai chuc nghin tin. Con viée stic rita thu chida
diu théd chi thye hién trén viing bién Ba Ria - Viing Tau vdi nhifng tiu ¢o sie chia 1én
dén 15 van tan.

Cidc tu chda didu thd hién nay duge sit dung 1am kho ndi chia dau tho tai khu vuc
khoan khai thic ddu khi ¢ viing md Bach H8, dinh k¥ khodng 3 nidm ching dude sic ria
mot 1an va bio dudng tai Singapore. Nhung tir nam 1994, Singapore khdng chap nhan
cho stc rifa ma Viét Nam phai ty thye hién. Viée thue hién sic nfa duge ién hanh tai
phao s0 0 khu vye Vinh Gianh Rdi, tinh Ba Ria - Viing Tau.

Trong thyce t&, viée sdc rva duge tién hanh bing phuong phdp thi ¢ong gidn dan,
phin 1éng khd 14y dude tron vai mat cua thanh khdi dic sét duge cho vao cdce bao tii,
chita trén boong tdu. Do khéng sit dung héa chat hoite hoi nude dé rra nén ham ludng
nude va cde tap chit héa hoc chifa trong can diu Viét Nam s& thip hon so véi ¢in diu
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dude théng ké trén thé gidgi. Viéc sit dung mat cua dé€ tron vao cin diu trong qud trinh
nao vét lam tang thanh phan tap chit cd hoc khé ling, giy phiic tap cho qud trinh tich ¢d
hoc trong giai doan xit 1y vé sau.

18.2.2. Céc phudng phap x( Iy trén thé gidi

18.2.2.1. Quy trinh Texacoing: gdm hai giai doan:

Giai doan 1: rén ¢in diu vai phian doan nhe hydrocacbon, sa ling tdch 18p: pha l6ng
(dau - phan doan nhe), pha rdn (sap - nudc).

Giai doan 2: st dung dung méi aromatic dé tach sap ra khdi nudc, sau do trich i sdp
tit hén hgp sdp - dung moi.

18.2.2.2. Quy trinh Beck - Jacker

Cin dau duge gia nhiét va toc so by d€ tdch tap chat ¢6 kich thude 16n, sau dé
tap chit nhuyén dugc tich biing xiclon. K&t qud thu duge dau 1an nude va duge x{ 1y
tiép theo.

18.2.2.3. Xat Iy cdin ddu bang dung méi keo silicat (Haxa -100), Nhit Béin

Str dung dic tinh cia keo Haxa-100 13 kha ning xim nhdp vao gilta bé mit cla cdc
chdt can dac va dau (bing luc hiit tinh dién), kéo diu ra khdi bé mit ciia cdc chit cin dac
vd pha v3 nhil tuong.

Uu diém:

« Thu hdi diu thd triét dé 1 can dau.

« Dung mdi xif Iy khong giy 6 nhiém trong qud trinh tai ché.

« Nudce thai it

» Dién tich xay dung nhd.

Khuvét diém:

« Von diu tu cao.

+ Chit thdi rdn nhiéu c¢an phai x{t 1y .

18.2.2.4. Céng nghé xit Iy va chuyén héa cgn déu

Cin diu dudge chung cit nhidu 14n d€ tach cin, phan doan nang, nudce va xt ly bing
héa chit dé tao ra dau diesel.

Uu di€m: nudc thai it, Khi thai tip trung va dude xif 19, tao sdn phdm c6 gia trj kinh 1&
cao: diu diesel Cetan 38-40, ddu nhién liéu, than ¢dc¢, k¥ thuat van hanh don gidn, it gay
& nhiem moi rudng.

Khuvét diém:

« V3n diu wr xdy dung Idn.

« Diéntich xay dung ldn.
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18.2.3. Cac phuong phdp xif Iy ¢ Viét Nam

18.2.3.1. Tdn dung c¢n dan (do siic rita bon chita ddu FO) lam chét dpn bé tong
Nguyén tic: st dung diu 1in bun 1am chit phy gia cho bé tong.

Uu diém: c¢Ong nghé don gidn, x& Iy hoan toin cin diu.

Khuyét diém: do diu bj vi sinh phan hiy nén do bén bé tong gidm theo thesi gian, sdn
phim ¢ gid tri thép.

18.2.3.2. Xit Iy cdn ddu béng phiiong phdp dot

Nguyén tic: cin dau duge tach thanh hai pha 1éng va rén dudi nhiét dd cin thiét, sau
do s& dude loc riéng d€ dot (dau) hodc chdn 13D, san 1Ap mat bing (cin rin)

Uu diém: thiét bi ché tao trong nudc, it ¢ht thai, von diu o thiét bi thap.

Khuy€t di€ém: d6t & nhigt do cao (>1000°C), thi€t bi ché tao bing vat liéu dit tién, dé
héng, k¥ thuft vin hanh phc tap, chi phi van hanh cao, khong thu hdi duge sdn phim.

18.2.3.3. Xit Iy ciin dau bang philong phdp vi sinh

Nguyén tdc: cin diu ¢d bd sung nudc ngot, cnzim GBE, men Petro BAC va thdc in
nhin men. Sau d6 hon hgp duge 1én men theo nguyén tic phan hiy mang méng. K&t qua
thu duge dung dich long ¢6 thé ding 1am phén vi sinh.

L di€m: thiét bi xtt 1§ can duge ché tao trong nudc, khi thai it (da qua qud trinh xd
ly), hidu qua xi¥ Iy cao, sdn phdm ¢6 gid tri (phin bon),

Khuyét di€m: dién tich mit biing xdy dung 16n, nude va ric thii nhiu, chi phi ddu
turcao.

18.2.3.4. San xudt thanh dét tiv cdn ddu

Nguyén tdc: edn diu duge tron vdi bi mia dé ting ham lugng chit khd, sau do dude
dun €p dudi dp e cd hoe, tao thanh sdn phdm la thanh d&t (tuong ty nhy chi)

Uu diém: cOng ngh¢ don gidn, d& thue hién, cho phép xif Iy hoan toan can dau,
khong phat sinh chit thii.

Nhuye diém: phudng phdp xt 1y khong triét dé, cin dau chi mdi duge dong rin co

hoe, sén phidm trong qua trinh si dung s& tao ra chit thdi ¢é 1di lwdng & nhiém 1dn, sin
phim ¢6 gid tri thap (tuong duong cii).

Nhdn xét chung: Cdc cong nghé xit 1y ciin ddu trén thé gidgi 4p dung cdc quy tinh ¢o
ban trong cong nghé héa hoe va loc hda ddu hién dai, cho phép x{ ly triét dé can diu,
tao sin phdm ¢6 chat lugng cao. Tuy nhién, cde cdng nghé nay yéu ciu chi phi ddu wr
khi cao (khodng 2 triéu USD cho mdi cong nghd), vi viy trong di€u kién Viét Nam chua
thé dp dung duge. Trong khi cic cong ngh€ di ap dung & nudc ta con thy tién, thicu ¢d sd
khoa hoc nén hiéu qui thip v€ moi mit ma nhat la phét sinh cdc vAn dé vé& moi truding.
Do d6 ¢dn ¢ bién phdp xiT 1y hi¢u qué hon vé mit mai truding, k§ thuat ¢ling nhu kinh (€.
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Theo cdc két qua nghién cttu cho thdy cin diu do stc rita tau chd dau thd chifa chi
y&u diu tho (80%), tap cd hoc gdm mat cua, gié lau, dat sét, cét ..(15%) va 5% nudc.
Thanh phin ¢6 gid tri ctia cin diu chinh 1a diu thd, néu dudce thu hdi né ¢6 thé tdi xuat
khdu cling vdi diu thd chinh phim hodc duge s dung nhu nhién liéu, ludn dugc thi
trudng sin sang ti€p nhin. Do d6, cong nghé thu hdi ddu thd da duge nghién citu va trién
khai dp dung trong thuc t€, dugc mo ta dudi day.

18.2.4. Thu hoi dau thd tif cin dau thé

Can dau tir kho chifa clia cong ty sic riva tau dau dugc tdp két vé xudng va luu trir
trong bé chita (1). BE nay dudc xay bing bé tong cdt thép c6 cic 16p chong tham, chdng
ro i d€ loai trir triét dé kha ning thim thau ddu cidn ra ngoai lam 4dnh hudng d&€n moi
trudng. B nay ciing cin c6 mai che dé tranh mua va tranh ning nhim han ché khé ning
bay hdi cdc phian nhe. Pong thdi bé dudc bd tri & mdt khodng cdch an toan ddi véi céc
ngudn dién, noi sinh hoat clia c¢dng nhian. Tir bé chita, cin dau duge dua 1én mdy gia
nhiét (3) theo nhiéu cdch khdc nhau, phu thudc vao trang thdi cia cin dau. Cin dau &
dang dong rin dugc dua lén bang biang tdi, n€u 1a diu sét, hoi chdy, dang nhio, ta dung
bom dé van chuyén cin diu. J thiét bi gia nhiét, cin diu dugc dun nong dén nhiét do
70 -80°C, vdi nhiét do nay, cin dau héa 16ng hoan toan, do nhét ctia n6 gidm ddang ké sé
gitip cho cdc ¢dng doan sau d6 dugc ti€n hanh mot cach dé dang.

Nhiét cung cap cho thiét bi nay biing dién ning nhd dién trd. Dién rd duge diéu
chinh sao cho nhiét do ctia diy dién trd khong qud cao d€ tranh xdy ra hién tugng qud
nhiét cuc bd trong thiét bi cling nhu khdng qud thap lam cho thdi gian gia nhiét phai kéo
dai. P& tang cudng hiéu qua cia qué trinh truyén nhiét, bén trong thiét bi gia nhiét c6 1dp
cdanh khudy quay vdi van tdc duge xdc dinh sao cho vira tiét kiém ning lugng vira dim
bdo hiéu qua truyén nhiét can thiét.

— ]
L —1
B e -

Hinh 18.3. So do cong nghé xit Iy cdn ddu thd
1- bé chita ciin ddu; 2- bing tai; 3- thi€t bi gia nhiét; 4- thi€t bi loc; 5- thi€t bi ling nudc;
6- bdn chita diu thanh phdm; 7- bé chita nudc nhiém diu; 8- bé chita b loc.
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Ngoai ra thi€t bi con trang bi bd ngung ty phin nhe d& bay hdi cla can diu dé trénh o
nhiém khdng khi. Trong thi€t bi ngung tu tic nhin lanh dwdc st dung la nude, con phin
nhe sau khi ngung tu tuan hoan vé thi€t bi khudy tron gia nhiét.

Can dau tl¥ thi€t bi gia nhiét nhdy thé niang Lhay qua mdy loc chin khong (4). Mang
loc 1a iwdi kim loai va dugce giit nhiét d§ 70 - 80°C d€ tranh cin diu dong dac, bit kin ludi
loc. Qud trnh loc duge didu chinh n dinh nhd bom chan khong. Bom nay ¢6 thé tao dp
sudt chan khong dén 10mmHg. DAu sau khi qua ludi loc s& duge 14y ra & ddy thiét bi. Sau
mdt thdi gian 1am viée nhit dinh hay sau mdi mé 1am viéc, céc 13 rén 1udi loc bi chira
diy cdn nén cin phdi lam vé sinh bing cich md clta bén hong thiét bi. Néu mudn (.}le
trinh hoat dong kién e hodc khi ¢6 nhu ciu ting ning sudt, ta cdn trang bi thém mébt sd
mdy loc gidng nhau. Mdy loc ciing dudvc gilf nhi¢t bing dién ning, ti€p nhiét bing dién
tr§ dé dau luén trong trang théi 16ng.

Phin bi tach ra i mdy loc chin khong duge 14y ra bing phuong phép thii ¢cong sau
khi loc va chifa trong bé (8), b nay con ngdm nhi€u diu, dé chdy, sé trdn thém véi mat
c¢ua, trdu hodc 161 ngd lam gidm d6 déo va duge tiéu thu, nha cde 10 gach, 16 gdm, dot
kém vdi cui. :

Sau khi Ioc, can diu duge dua qua thi€t bi tach nudc (5). & day nhd sy chénh léch
khoi Iugng riéng, nudc s& tich khoéi diu, ling xudng diy va dudc x4 ra ngodi bon chira
(7). Thiét bi ndy ¢6 ddy chdp vdi gée day nhd d€ tich nude ra d& dang. Nudc sé duge
thdo ra van xd & ddy dén khi thdy diu xuat hién thi déng van lai. Tiép theco, dau long
duge bom vao bdn chiia (6) Diu 18ng thu dudc ¢6 thé ron vdi phu gia dé€ gidm do nhét.
Thi&t bi trdn ¢6 ¢¢ ciu gidng nhir thit bi gia nhiét, nhlmg khong ¢6 hé théng day dién tr(y
va cdnh khudy co ddng chin vit d€ tao ddng chuyén déng hudng truc. Vin téc guay cua
cdnh khudy 16n dé tao ra su ddng nhat cho hdn hgp nhién liéu. Phu gia chia trong bon,
nhd bom dinh lugng dan vao thict bi khudy tron.

Phdn nudce tich ra khéi dau ¢6 khéi lugng khd nhd, ¢6 mang v&l diu, sé dudc chira
viio bé &n dinh va sau d6 s& duge xit ly bing céc thi€t bi chuyén diing, theo phuong phap
sinh hoc hodc bang vat liéu hiit diu chung vdi nudc vé sinh thiét bt va nha xudng néu co
v nude nura chdy tran trong khu vie xudng.

Phiin can loc liy ra & thiét bi loc duoe trdn thém véi mot s6 nhién licu chdy nhw di
61 trén, sau dé cho vao khudn dé tao hinh lam nhién lidu rin, khi dinh hinh, nhién ligu
rin dat duge nhigt dd 60 - 70°C. Sau d6 nhién lidu rdn s& dugc lam ngudi bing khong
khi, roi tach khdi khudn vo bao, nhip kho.

Ning lugng dung trong qui trinh sédn xudt 12 dién ning, nhiét do cia tat ¢d cdc qud
trinh gia nhiét, ling, loc duge khdng ché & 70 - $0°C nhas b didu khién nhiét wy dong

18.3. XU LY CAN DAU TU BON CHUA DAU FO
18.3.1. Nguyén nhin hinh thanh va tinh chat cda cin diu

Trong qud trinh viin chuyCn v tdn trif cdc sdn phim ddu bi 1in nude (do x& Ly khi
khai thiic, do v¢ sinh du@ing 6ng) tao thanh 18p hdi nude rong bon dau, Do do bdn bi gf

294



sét, chd y&u & nip va cdc ting thép phia trén thanh bé 12 ndi ti€p xiic thudng xuyén véi
khdng khi.

Trong nuée ngung tu tif khong khi v nude 16t bdn ¢6 chda nhiéu loai mudi hod tan.
Dung dich mudi nay 14 nguyén nhan gy ro gi dusi dang cip dién phin gilta cdc tim kim
loai lam ddy bé vi ting dudi thanh bé véi kim loai cia méi han. -

Cidc loai axit, kiém tan trong nudc cling nhir cdc axit hitu c¢o ¢6 trong thanh phin cia
cdc sdn pham dau 13 nguyén nhan lam bé bi gi. Trong d6, gay gi manh nhat 12 cdc hgp
¢hil luu huynh ¢6 trong thanh phan cda sin phim dau. H,S téch ra tir sdn pham dau hoa
tan trong nude ngung tu trén mit trong clia nip bon va thanh trén cla b€, cung vdi cdc
axit trong khong khi tao thanh H,SO4 va FeS giy in mon thanh bé va 1am nhiém bin
dau, dong lai dudi ddy bé. FeS sinh ra giy an mon dién hod manh, phd hiy bodn sinh ra
cdc san phdm do Zn mon khdc lam nhiém ban dau.

Dai véi sdn phdm tdn it 13 xiding, hop chit tetraety! chi phin hiy (manh dudi dnh
sdng mat trifi) tao ra cdc hat chi mau tréing ldng xudng ddy va xing trd nén trong.

Bun con sinh ra irong qud trinh x\ 1y duting dng va bdn chira. S&n pham diu duge bom
hét ra khoi duding Ong bing nudce sdng dé tién hanh sita chita, Hp rdp... dang nude sdng, do
¢6 chita nhiéu rui hod tan nén tao lugng cin va tap chat trong dau va bdn chifa.

Cdc loai cin trong bén chita

Ca thé chia 1am cde loal cin: vo ¢0, hitu ¢d va hdn hgp cla hai nhém trén,

Cin v) ¢d: cdc oxy sit, sunphua sit (FeS), gi kim loai mau, kim loai. Ri kim loai hinh
thiinh trén thanh va ndp bdn va ling xudng ddy bon. Cin con chita dat, cét..

Can hitu co: hydrocacbua (carbene, carboid..) d& hoa tan trong xdng, dau hod, hodc
cdc dung mdi hod hoe khdc, ¢in nhua hic in.

Cin ddy trong bdn chita diu tring chita chd y&u 1a cdc sdn phim do dn mon (vay gi
sit) va cdc tap chdt ¢o hoc khdc. Tap chit do dn indn nim 13n trong khéi sdn phim déu
dust dang cdc hat nhd trong sudt qué trinh st dung bdn. Trong dé, cdc sdn phdm oxy hod
chi€m phan 1én.

Cin trong bé chita ddu nhdn gdm c¢dc tap chit gdy ra do dn mon, tap chit ¢d hoc va
nhii tuong diu trong nudc.

Cin trong cic bé chifa diu thd gdm diy dl cdc thanh phin hitu cd va vo ¢d trén.
‘Frong thdsi gian tdn chita trong bdn & nhitng diéu kién nhiét dd dp sudt nhat dinh, nhimng
hydrocachua cao phén uf loai ceresin va parafin dudi dang tinh thé ciing tach ra khoi dau
mé. Ching ¢6 thé 13n trong diu mé hoac ling xudng ddy bon. Pdng thdfi cdn ldng xudng
diy bdn con ¢d 1an dat cdt, nham thach... tir long dét theo dau mo chdy vao cling vdi nude
val tap chdt khdc.

Cic tinh thé pardhn do d(m}; tu thinh nhitng hé phic riéng ¢6 4udng kinh dén 0,5-
Imm nén ling xuéng ddy bdn. G day, ching dan din lién k&t chit vdi cdc phan nr ct,
bui va cde tap chit cd hoc khic tao thanh mot 16p cin bén vitng, lam gidm thé tich su
dung bdn, khé tay rita bon,
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Tai cdc bdn chita diu ma, sau khi chuyén tai hét lugng dau lmn&> do, ddy bdn con lai
chli y&u 1a parafin, hic in hoic nhua asphalt, cling véi cdt, vily gi sdt va cde tap chit khic
tuo thinh mot khoi lién két chat. Phdn chua kip 1dng k&t chit thi dé dang tan ra khi ¢6
ddng dau mdi phun ti€p vio bdn. Do hién twong trén va do dong dau chdy xody vao bdn
nén xudt hién khoi két ling khong dong déu dusi diy bon, théng thudng tai ving dng
dfin xudt nhap, 16p cin tang doi thdp hon so v&i phia ¢6i dién.

K&t qua theo dbi tinh chit k&t tw cda cdc loai cin ddy trong cdc bé chita dau mé tai
tram ti€p nhan cla duong 6ng dan diu.

Bang 18.1. Tinh chat k&t w cla cdc loai cin diy trong céc bé chira ddu

gpp | Thoi gjan st d}ing bé& sau | Khodng cdch tr ddy b& 16 im | Pé cao trung binh clia
i moi 1an sic nra (thang) éng nhdp (mm) 16p cin diy (V)
| 12 590 740
2 6 370 360
3 12 370 770
4 1 420 200
5 2 600 300

(}\qu)n Khizghtlov, 1. Kh. "Bdo qudn phdm chdt xdng diu trong qud trink ton chita va vin
chuvén”. Téng cong ty xdng ddu. 1975).

K&t qui trén cho thily, hai thang ddu sau khi sic rfa bé, ic 13 lie mic ¢dn thap han
ong nhip, 1a lic toe do lang ty ¢dn 16n nhit. Giai doan sau, khi mic ¢dn cao hon Ong
nhap, mdc cin gidm di rd rét do can bi x6i mon hdi dong diu di vao bé.

Ciin trong bé chita mazut ¢4 nhitng diém khdc biét. Thanh phan chinh clia cin la cdc
hop chat cao phan tit dang asphalt, phin con lai gdm carbene va cacboid 6 ¢ trong cao.
Nhin bé ngoai cin ¢6 mau den, dac sét va rat nhot. Qué trinh ling cdc asphalten, carbcne
vl carboid dién ra khi ting nhiét d6 ham néng mazut tai bé chita. Dac biét khé dn dinh
nhit 12 loai ciin cracking ¢6 chifa trén 1% carboid.

Nhu viy, chinh ¢hé d6 nhi¢t ding dé bdo quén va van chuy€n mazut 1a mot y&u to
quan trong ddy manh qud tinh tdch carboid va ling k&t ching trén bé mat kim loai cla
b& chira. MOt y&u 1§ quan trong nira tao nén cén 1a sy hat bidm céc loai nhya trung tinh va
nhirng cao phan t (¢6 trong mazut) rén bé mat cdc phin tr asphalten va carboid. Do
sy dong ty cdc phin tf ndy, qud trinh tao cin cing manh thém. Ngodi ra, ham lugng
cdc chat lvu huynh ciing giy khé khin thém cho qud trinh v€ sinh ¢an ddy trong cdc bé
chira mazut.

Bang 18.2. Thanh phin ciin ddy trong cic bé chira mazul

STT ] Thinh phén Ham lugng, % | STT Thanh phin Ham lugng, %
I Nuge 6,0 5 | Carboid vii tap c¢ hoc 36,4
2 Asphalien 8,1 G Than coe 45,9
3 Nhua 4.8 7 Tro 6,8
4 Paratin 1.3 8 Luu huynh 3.8

(_!\ euin: Khizghilov, 1. K. "Biio qudn philm chdt xdng déiu trong qud trinh (6n chiéa va van
chuvén”. Téng cong ry xidng diu. 1975).
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Cin diy wong b€ chita mazut 12 mdt khai dic sét. Nhya asphalt ling xudng ddy bé
liu dan dinh v3i nhau tao thanh 18p can vitng chdc. Khi tdn tai lau trong bé, ¢in trd thanh
mdot loal nhua asphalt cing.

Tém lai, cdc loai ¢an dudi ddy bdn chda va cdce thu chd diu hinh thinh va tich tu
ngdy cang nhiéu khéng chi it i€p dnh hudng dén chit lugng sdn phim ma con lam
gidm khd ning st dung cdc bdn chifa hay cda tau. Khi thii b cdc loai cin ndy néu khong
qua xif 1y s€ gy & nhiém mdi truting ddc biét 1a doi véi ngudn nude va dit. Do d6, vin
dé dat ra trong qué trinh van chuyén va tdn chia diu 12 xi 1y lugng bon ddu mdi 1an vé
sinh bon chita v tau chd diu,

Theo k€t qud phan tich can diu cia Téng kho xiang diu Petrolimex Nha Be, thanh
phin clia diu c¢in bao gdm:

+ Tai bon chia: FO: 60 -70 %; nude va tap chat: 30 - 40%

+ Tal cdc hd chita: FO: 40 - 50%; nutde va tap chit: 50 - 60%

Bang 18.3. Tinh chilt cin ddu thu tai (dng kho xdng ddu Nha Be

TT Chitiéu K¥ hiéu Pdn vi tinh Gid i
I ! Khdi lugng riéng p?’ glem’ 0,95
2 B nhét s cP a8 -93.5
3 Ham lugng tro % k) 0,34 (6,89
4 Hiam lugng nudc % ki 8
5 Ham ludgng luu huynh S % ki 2,01-2,04
6 Nhigt tni Q kCal/kg 9400 -9500

Vi thanh phén cta dau cin 1a ddu sdn pham bi nhiém nudc va cdc tap chit cd hoc
khic, viée thdi bd rge i€p cin dau s€ gy ra cdc su ¢d mdi trudng. Vi viy, cin ¢o cdc
gidi phdp x( ly. Hién nay, da ¢6 rit nhicu nghién cu vé van dé nay nhung chung quy lai
¢d 2 hudng xit 1y can dau 1a: thu hdi dau sach va tiéu hiy dau.

18.3.2. Thu hoi can ddu

Thue chat ¢in diu gdm dau sach, nude va chit rin 1o ling v6 ¢o hodce hitu ¢d, do do
viéc thu hdi, tdi sif dung ¢iin diu khong chi mang lai Igi ich to 16n v& mit mdi trudng ma
con mang lai hi¢u qud v€ kinh €. Cong nghe thue hdi diu dién hinh nhu sau:

Can dau wr ¢dc ngudn khic nhau dude thu gom bing xe bdn hoidc xe 1di, vin chuyén
v¢ xudng, bom hodc d8 vao thiét bi tich tap thd. Tai ddy, cdc tap thd dude tich ra pho
U3t loc va diu duge gia nhiét d&n nhiét dd khodng 70 °C. Sau dé ¢an diu duge bom vao
thift bi tdch cdn theo nguyén ly i tim. DAu va nude di vao thiét bi téch nude con can rin
ngdm dau dua di dot. Nude tich ra tir ddu dua di xit Iy trong thi€t bi tich diu, con ddu
sach duge bom vio bdn chita. Tro ¢dn lai sau khi dot cin ddu 12 chit trg ¢6 thé ding lam
viit iéu san 14p mat bing. Chi ti¢t cdc quy trinh ¢ong nghé duge md i dudi day.
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Hinh 18.4. Quy trinh c6ng nghé xit ly cdn ddu

18.3.2.1. Quy trinh thu hoi dau sach

Cian déu tai xudng x ly duge chifa thi€t bi tich cin tho, bao gdm ngin chia va ngin
khudy tron - gia nhiét. Ciin diu ty chdy tif thiing chita qua ludi chdn bing kim loai vao
ngin gia nhiét. Ludi kim loai nay ¢6 nhiém vu tdch cdc tap tho, tap chit bim trén ludi
dugc nang 1én trén va do vao thung chita ty dong nhd cd ciu Iugi quay. Trong ngin gia
nhiét ddu dugc nung dén nhiét do 70°C nhd hé thong dién trd. Hé thdng nay tu dong ngit
khi nhiét do dat yéu cdu, do d6 ludn bio ddm an toan chdy nd.

Ti€p theo, diu dudc bom qua xiclon thiy Iuc. Trong xiclon dau chuyén dong xody,
tao ra lyc li tim. Dudi tdc dung cta luc li tim cdc tap rian sé di chuyén ra thanh thiét bi va
rdi vao thiing chita. Con dau sach cung véi nu6e tip trung tai phan tim cda thiét bi va di
vao thi€t bi tdch nudc. Trong thiét bi tich nude hdn hop diu va nude duge G nhiét & 70°C
trong di€u kién tinh, khi d6 nu6c ning hon nén sé ling xudng ddy vdi thsi gian khodng 1
ngay va dugc xd gidn doan vao thi€t bi tdch dau. Phian dau sach sau khl tach nuGe dugce
bom vao cédc bon chita.

Riéng tap tho va hat rdn ngdm dau duge tiéu hdy bing phudng phap dot véi mot quy
trinh cOng nghé riéng, viéc lva chon cong nghé dot hgp 1y phu thude nhiéu y&u td, cu thé
cdc cong nghé dot can dau dude gidi thiéu trong phan phudng phap dot dau.

18.3.2.2. Quy trinh xit ly nudc thai nhiém dau

Nudc thdi nhiém dau tdch ra tir thi€t bi tich nude dude xa truc tiép vao thiét bi tich
dau. Thiét bi tdch dau hoat dong theo nguyén ly ndi vach nghiéng két hop vdi nguyén ly
tuyén ndi dp lyc. Cdc bot khi cuc nhuyén dugc tao ra tir ddy clia thiét bi s& nang cdc hat
dau lén trén bé mit nuSe. Lép dau ndi trén mat nudc theo dng din chdy vao ngin thu
hdi, con nude sach qua ngin chian dau chdy vao ao sinh hoc. Tai ao sinh hoc hé thuc vit
nude phét trién dudi tdc dung dnh sang mat trdi sé gitp phan hiy cdc chit hitu co hoa tan
trong nudc thdi, cdn cdc cin rdn s€ sa ling tao thanh 16p bun dudi ddy ao.
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Ao sinh hoc ngoai nhiém vy x Iy nude thdi nhiém dau va nudc thai sinh hoat cia
xudng c¢on ¢6 chie ning chita nude, cung ¢ip cho 1o dot.

18.3.3. X1t Iy ciin ddu biing phuong phép dot

Phuong phdap phd bién nhilt cda tdn dung va khit ddc can diu 3 phuong phap dét.
Hién nay ¢6 rit nhiéu cong nghé dét nhu dot ting soi, dt thing quay, dot thanh ghi, dot
nhiét phin,... nhung phuong dn dt hiéu qué dugc lua chon cidn it trén thanh phan ddu.

D€ d6t ciin ddu chia it hon 20% tap chat rin, ngudi ta thudng si dung 10 dot ting
s01. S¢ db c¢Ong nghé ddt can diu trong 10 tAng $6i dudc trinh bay trén hinh 18.4.

Nhim ting hi€u qui chdy trong 10, ¢6 thé st dung cdt thach anh ¢6 phin doan 2 - 3
mm lam chdt 1di nhiét. Khi dét cin vdi nhiét tri dudi 2,09 MI/kg, ngudsi ta cho thém khi
@0t vao 10 va dun nong khong khi. Khi dot can ¢6 nhiét trj cao hdn, cin phai lam ngudi
tang s01. Khoéi 1o chdy trong thiét bi dun néng khong khi truyén nhiét lugng ctia minh cho
khong khi. Sau khi duge 1am sach bui va tro, né dugce thdi qua dng khéi. Khi ndng d6
trong ¢in dau 12 67 - 83% nude, § - 12% sin phdm ddu md, 6 - 15% khodng sin s& tao
thanh tro chita 23,5% Si0s, 0,2% CuO, 0,59% ZnO, 1,22% Al,Os, 44,8% Fe,05, 16,75%
CaO, 1,73% MgO, 1,2% Na-0, 4,66% P,0s, 0,25%H-0.,

Yao khi quyén

—1 /_2 Nudc
Hai nutic
Nhie liu | )
Cin diu r
5
Khing khi S
3}' Tro
Gan ddu
Khai 16 l
3
- Khéng khi -
1 ,l, \
e T—— Knong ki
10 e . g

)
Hinh 18.5. Sor dd thiét bi ddt ciin déiu
a- 10 nung 1dng s6i: 1- 16 nung tdng sdi; 2- miy dun khdng khi;
3- xiclon; 4- Ong venturi; 5-thiing chita wro; 6- quat; 7- 8ng Khoi.
B-Ir ruang dang thisng guay: 1- budng Aot bS sung; 2- 16 nung thing guay; 3- (thung dung cin diu; 4- quat.
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Khi dot cin diu ¢6 chifa 70% tap chat rin, ngudi ta thutng si dung 1o dot thimg quay
vi 10 dot nay cho phép ddt cht thai vdi moi thanh phin theo céc kich thude khac nhau.
Theo do, ¢an diu duge bom vao binh chifa va nén bing khong khi, dua vao 1o nung. J
phin dau clta 1o, hdi nuée tir cin diu sé& bay hai va tai diy dién ra qud trinh hda hoi phin
sdn pham dau md. Phdn giita cia 16 bt ddu giai doan d6t cde ciu i ¢6 thé chdy dugc
cda can. Tro tao thanh do gud trinh chdy s& di vao bubng dét b3 sung. O day, nhd dén xi,
qud trinh d6t b5 sung s& dSt chdy hoin toan cdc hat rdn va khi di ra tir 16 nung thiing
quay. Bubng dit b3 sung dude thong véi 8ng khoi. Nhiét luong tda ra do dot dude ding
cho nha mdy nhiét dién.

Ngoai ra, hién nay dat cin ddu biing hiéu ing nhiét phan 12 mdt céHng nghé tién tiéh
dudgc th€ gidi (dic biét 1a cdc nude phdt trién) sit dung rong rdi. Cong nghé dét nhiét
phin con dude goi la cOng nghé dot ¢d kiém sodt khéng khi. Trong Cong nghé dot nhiét
phan chdt thdi duge d6t trong hai budng dot;

- Budng ddt thit nhit (goi 13 budng ddt s cdp): d6t & nhiét do thip, dung d€ phan hay
can dau thanh cdc khi chdy nhu: CO, Hy, CHa,.. N&u céc khi nay khong duge xi Iy ma
thdi thing ra (nhu cOng nghd ddt ¢d dién) thi sé gy 6 nhiém mdi trudng.

- Budng dot thit hai (goi la budng ddt thi cdp): d6t & nhiét do cao, dung dé dot chdy
hoan todn cdc khi sinh ra tir budng sa ¢ap.

Nhdi cdch dot ndy, khéi thdi chita it bui va cdce chat 6 nhiém hitu cd. Tuy nhién, khi
thiti ¢on chita cde khi axit nén 1 dot duge trang bi mdt hé théng lam ngudi va x( 1y khi
théi axit bing dung dich kiém.

18.4. XU LY PHE THAI CAO SU

Chit thdi rin cla cong nghiép sin xudt vit lidu cao su k¥ thuit (cao su liu héa va
chua luu hoa, cao su - vdi) duge tao thanh trong giai doan chuidn bi hdn hdp cao su, tao
phoi luu hoa va xit 1y thanh pham.

Thanh phan ¢é gid ti trong cht thii 1a cao su vA vdi. Phin 16n chit thdi cta nginh
sim xudt dung cy cao su ky thuat duge d6 bd hode ddt (khodng 20 - 30% chit thdi, 60%
ddi vdi cao su chita luu hda), phin con lai duge st dung ngay trong cdc xi nghiép dé sin
xudt cdc d6 dbng ¢ nhu cdu 16n nhy thim, dng, bao tay, Gng, non cao su... Cde chit thai
¢ thanh phén twong tr 12 vé xe hai, vd mdy bay, vd mdy kéo, dd ding ¢4 nhan.

V& xe phé€ thii chiém 15 - 20% khai lugng ban diu, phin con lai duge tdi sinh. Cao
su tdl sinh sau x 1§ ¢6 thé ding dé sin xufit cic dd diing cao su k¥ thudt. Vi du, khi tdi
sinh mdt vé xe ¢6 kich thude trung binh, ta ¢d thé thu dude gin 10 kg cao su.

Cin phili chd ¥ riing khong phii 1t ¢4 cde db ding cao su déu ¢ thé tdi sinh. Cdc dd
diing cao su khong thé tdi sinh gém co: dd diing dd mat tinh déo va trd nén don do ldo
hod, d& dung ¢6 him ltgng cao su thip hodc dd ding duge ¢h€ tao i cao su téi sinh.

Truge khi tdi sinh, cao su cin phai qua giai doan chuin bi bao gdm nghién cao su
thinh hat, tich vdi, trén phu gia, chat 1am mém, chit hoat héa cla qud trinh khi luu
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huynh, thic dfy cao su chuyén vao trang thai déo. Chit lam mém cho qua trinh khit luu
huynh 13 sdn phim hitu ¢ (nhua thdng, nhya 10 hoi, ddu md ky thuit...) vdi nhidt do soi
i6n han 300°C, vut xa nhiét do khi¥ fuu huynh.

Cic phan tlf cia chat lam mém xdm nhdp vao giifa cdc phin (i cao su trong chal déo,
tao ra sy gilin nd do ting khodng cdch phin tf, 1am y&u lyc lién két phan . Do do, 1am
gidm xdc sudt hu hdng clia qud trinh tao ciu triic cao su. Chit I1am mém con tao thanh
mot trong cdc cdu ti td1 sinh, lam ting tinh dan hdi cta né. Pinh lugng chat 1Am mém
khodng 10 - 30% khai htang chat déo.

Chat hoat héa cia qud trinh khif luu huynh 1a disunfua pentaclorthiophenol, disunfua
triclorthiophenol, mudi k&€m cla nhitng chat trén va cdc chdt tao déo héa hoc. Khi diung
cdc hgp chatnay, nhiét do clia qud trinh gidm va thdi gian khd luu huynh gidm 40 - 50%.
Lugng chit hoat hod thiding chi€m 0,15 - 3,0%, phu thude vao thanh phin chat déo.

Qud trinh ¢d ban dé sdn xuit cao su tdi sinh 1 kht luu huynh. Qua trinh nay dugc
thutc hién bing cdch nung cao su di duge nghién vdi phu gia trong khodng thdi gian xdc
dinh & 160 - 190°C. Lic ndy, qu4 trinh phidn hdy cao su luu hda s& xdy ra, cau tric khong
gian cla cao su bi phin 13 tai {ién k€t luw huynh-cao su va cao su-cao su. Qué trinh kh
luu huynh lam gidm khoi lugng cda cao su. Do d6, sau khi khit Iuu huyoh, ¢6 mot phin
cao su bi tan ra. Khai lugng phan uf cao su trung binh 6000 - 12000 g/mol,

Cao su thu duge tir qua trinh kht luu huynh ¢6 lugng 18n ndi doi chua bio hda, ddm
bao khi nidng tdi luu hda cao khi sdn xudt vit liéu tdi sinh.

C6 nhicu phuong phdp di¢u ché& cao su tdi sinh nhu nhiét cd, trung hoa bing hdi hay
trung hda bing nuéc.

Khong phu thude vao phuong phdp tdi sinh trude d6, ph€ thai cao su déu phai qua
¢Ong doan chudn bi gidng nhau (hinh 18.5). Chung dugce lya chon theoe hinh dang, ching
loai v ndng dd cao su, duge tich kim loai ¢6 trong ph€ thi trén mdy cdt ép thanh 3 dén
4 phin, duge nghién trén mdy cdt Idp thanh cdc mdnh ban vanh khuyén ¢é chidu rong
10-40 mm, va nghién thanh hat wén mdy dip, nghién diia (hodc mdy nghién bia va
nghién dia). Sau cdc giai doan trén, ¢dc hat cao su thu dudge sé& ¢6 kich thude 1-2 mm vdi
him lugng vai tir 2-10% (phy thude vio phuong phip xit 1Y t€p theo). Bay chinh 1a vit
[iéu bdn thanh phim dé sdn xuit cao su tdi sinh.

Trong phudng phdp hdt nude, phin cao su hat khéng chia vai dude tron vdi chit ting
d0 dar vd duge nhdp vao 1o khir luvu huynh. 0] diy, chiing duge xif 1y bing hdi trye tiép
dusi dp sudt 0,8-1,0 MPa & 175-185°C trong 7-8 gidh (381 vdi v xe). Vdi muc dich déng
th hoa va déo hoa, hdn hgp di khtt luu huynh duge ché bién ndi tép trong cde may cin
tcdn hon hop il sinh va chudn bi cdn tinh) 1di cho qua ép loc truc vit. Viée xt Iy cudi
cung khdi cao su thinh sdn pham dude tién hanh trén mdy cdn tinh.

Vi ¢6 qud trinh khudy trdn khoi chit khit ltu huynh nén cao su Ui sinh thuting khong
¢ tinh déo ddng nhit. Diy chinh t nhude diém chinh coa phuong phép hai nude. Vai
phudng phip nude, cao su tdi sinh s& ¢6 chdt twgng cao hon. Qud trinh khit luu huynh theo
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phudng phdp trung hoa bing nude d6i véi cao su di duge loai vai duge uén hanh trong
ndi hoi ding ¢6 cdnh khudy vdi mi truding 13 chat nhii tuong nuc - chat ting dai & 180-
185°C trong vong 5-8 gid. Hoi nitde ¢6 dp sudt du 1,2MPa & 191°C duge cho vao v ndi
hai. Khi k€t thic qué trinh khir luvu huynh, ngudi ta tich nude ra khoi cao su tdi sinh trong
thiing quay c6 vé xuyén 15. D€ dat d&€n d6 &m 15-18%, ngudi ta ép cao su téi sinh trong
mdy nén vit dily. Sau d6, cao su tdi sinh dugc siy trong mdy sy chan khong hoac bing
tdi. Viéc x¢ 1V ¢o hoc ti€p theo dé khir luu huynh dugc tién hanh trong t nhu trong
phudgng phap hoi.

Quid trinh tdi sinh cao su theo phuong phép trung hda bing nudc, sy khudy tron lién
tuc thde ddy su tridng nd ctia cao su trong chat ting dai. Ngodi ra, néu sit dung chat ting
dai 1a nhya cta cdy gb 14 nhon ¢6 chifa nhiéu axit tan trong nudc, cdc soi vai con st lai
s& bi phan hiy (hi€u qud tuong tu khi bd sung clorua kém va canxi). Nhitng y&u 18 néi
trén déu &nh hudng tot d€n chit ludng cda caoc su tai sinh.

Phuong phdp tdi sinh hoan thién nhit vé mit k§ thuat 13 phudng phép nhiét cd.
Phudng phdp nay cho phép ting tdc do ding k€ qua trinh 141 sinh, nhd co khi héa va
déng héa 81 da qud trinh sdn xuat. Phuong phdp nhiét cd lam cho qud trinh tdi sinh dugc
thuc hién lién tuc, gidm gia thanh tdi sinh.

Trong quy trinh sdn xudl cao su tdi sinh biing phuong phap nhiét cd (hinh 18.6), céc
hat cao su duge loai vdi dé dat ham lugng sdi < 2%. Sau d6, né dudgc trdn lién tuc vaéi chat
ting dai trong khodng 4-12h. Cao su ti€p tuc duge cho qua mdy ép truc vit & 140-210°C dé
khtt lvu huynh. Tir may ép, cao su dd khit luu huynh duge ti€p tue xi¥ Iy trén may cdn tinh
dé dudgce cao su tdi sinh. Cao su tai sinh duge sin xuat theo phudng phap nay ddng nhat hon
vl déo hon cao su téi sinh thu duge theo phugng phdp trung hda biing nudc.

Chat 1am mém

Cao su da toai vai
— ]

o 1
G;Drllf in/

Hinh 18.6. Su do sdn xudt cao su tdi sink bling phuong phdp nhiét co
I. thing chifa cao su dd nghién; 2. thing chifa chat lam mém; 3. thict bi dinh lugng;
4. mdy udn; 5.thié1 bi khit luu huynh; 6. médy c4n; 7. s3n phim
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Lién X0 di sdng ché ra cdc phuong phdp sdn xuit cao su tii sinh mdi: phuong phip
phdn tin va phudng phdp bifc xa. Phudng phdp phén tdn duge thue hién bing cich nghién
cao su dén trang thdi rit nhuyén trong mdi trudng nwde. Qua trinh dwde tién hanh vdi sy
¢ mit cla chit khif luu huynh va chat hoat dong bé mat & nhigt d6 40-60°C, do dé, ngin
chdn duge su hinh thanh cédc phdn dng oxi héa va sy thay déi ddng ké thanh phin cao su
trong thdi gian tdi sinh. Phuong phép bife xa (véi tde dung cda tia y) c¢6 thé duge sit dung
d¢ tai sinh cao su trén ¢d s cao su butyl. Trong phuong phap nay khong cin phai nghién
can thin cao su.

O Lién X0, gid thanh cao su tdi sinh thdp hon 4-6 1an gid thanh cao su 16ng hop. Vi
viy, viée sif dung né d€ thay th€ mot phan hay toan bd cao su trong sdn xudt db dung
bing cao su KT thudt rit ¢6 Idi vé mat kinh t€. Viée sit dung cao su tai sinh khong chi dem
lai 1gsi ich kinh t&€ ma cdn dem lai 1gi ich vé& mit k¥ thudt nhu ting van ¢ khudy, gidm
ticu hao ning lugng, giam dd co ngét cda cao su thu duge... Phé thdi kim loai cta qua
trinh sdn xudt cao su tdi sinh ¢d thé dude dang trong ¢cOng nghiép luyén kim den. Tir vii
phé& lidu, ta ¢d thé lam cdc (dm cich nhiét, cdch dm, chat don cho db gb...

Mot hutdng khdc d€ ché bidn cao su phé théi 12 nghién chiing thanh hat. Céc hat cao
su ndy 6 thé duge ché bién thanh nhidu loai vat licu xdy dung ¢6 cao su chiém 10-40%
nhu mang bitum - cao su, vit liéu chdng thim, thdm I6t, vdn tudng, vat ligu phi dudng
hode duge dung d€ sdn xuit bao bi b&n héa hoe va cde muc dich khic,

Mic di quy md tai st dung ph€ thdi cao su trén the gidi khi 1dn nhung ngudn du triv
clia ching van i€p e ting J&n ddng k€. Vi vy, ngudi ta viin con tiép tue tim kifm cdc
hudng tdn dung va ché bién mdi.

D&i vai cde phé thai cao su khong dude st dung dé sdn xuit cao su i sinh, ¢6 thé
ding phuong phdp nhiét phan d¢ thu duge cde sin phdm khdc nhau. Bing cdch nhiél
phin ph¢ thil cao su § 400-450°C, ta ¢6 thé thu duge diu cao su, mot chat dude sit dung
lam chit ting dai trong sdn xudt cao su va cao su tdi sinh.

K&t qui coa gud trinh nhiét phan vé xc 6 t6 dd nghién d 593-815°C 1 hydrocacbon
16ng (duge sir dung nhu nhién li¢u), phan sdn phim rin c6 thé duge st dung thay cho md
héng dé sdn xudt cde db ding cao su ki thuat.

Né&u nhiét phin & nhiét do cao (900-12007C) hai giai doan, tit vé xe d 10, ta ¢6 thé thu
duge mb héng (chdt ¢dn thict cho cong nghi@p cao su), than ¢d¢ ¢6 khi nang hip phu cao,
Khi vii nguyén ligu cho luyén kim den.

thén nay, qua trinh nhiét phan ph& thdi hitu ¢s dang thu hit nhiéu sy quan tim.

18.5. XU LY PHE THAI NHUA

Tuong wr phé thii cao su, ph€ thdi nhya ciing dudge chia ra ph& léu sin xudt vi sinh
hoat. Trong sdn xudt, chdt thii rin dugc tao thanh & cdc dang khdc nhau nhy théi, cuc,
sddi.. Chit thii clia qud trinh tao hinh vit lidu i nhya ¢6 dang vién hodc 1a vat li¢u hong,
cde doan cdt.. Chit thai cong nghé duge st dung trye ti€p & nha mdy 13 thich hop nhat vi
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khong can phdi tinh luyén trudc khi sit dung va sit dung thi€t bi dic biét. Nhitng chat thai
ndy duge sit dung chi y€u theo hai huéng:

1) Tao ra sin pham chinh hofic cdc sin phim c6 ¢Ong thic twong tu.
2) Sdn xudt d6 ding kém quan trong han.

o} hudng thf nhat, phé thai thudng duge ding ngay khi dugc hinh thanh. Trong mot s&
trutng hdp, ching dugce thu gom ty dong va cho vao thiét bi nghién, sau dé duge tron
chung véi nguyén liéu chinh va dua vao mdy ép, mdy tao hinh. Him lutgng phé lidu trong
nguyen li€u thudng khodng 5-10%, nhung ¢6 thé dat d€n 20% va 10n hon.,

Hudng ché bién chat thdi & cong nghé thit hai bao gdm phan loai (tdch tap chit la va
loai bd phin khong thich hgp), nghién va tao hat d€ sdn xuat cdc dd ding cé nhu ciu s
dung rong rdi (bao bi, tdm trdi, d6 chai, dd ky niém...). N6i chung, viée ché bigh phé thai
trong cong nghé sin xudt do dung bing nhwa dd gidi quy&t duge cac van dé tdn dong
trong pham vi sdn xudlt riéng 1é va chdng 6 nhiém.

Van dé quan trong hon 1a qud tinh loai tap chit va st dung phé thai nhua sinh hoat,
Bic di¢m ndi bit clia vin dé nay 12 do bén cha phé licu nhya trong di¢u kién v nhién va
dan d&n sy gdy 6 nhiém méi truding 1o rét. Nam1980, phé thii nhva & Anh ¢6 khoi lugng
khodng 1,35 wriéu tan (sdn xuat 2,145 tri¢u tin), va & My 13 2,5 triéu tin (sdn xudt 17,5
triéu tin).

Ton tai mot lugng [6n sdn phidm hitu ¢ ¢6 gid tri trong nhua phé thai. Cdc chal ndy
s€ lam gidm nhu cdu st dung cac nguyén liéu ty nhién nhu khi d&t, ddu mé va gidm 6
nhiem moi truting khi duge i sir dung. V& mat kinh (€, gid thanh PVC, PE, PS th cip
thdp hon vat liéu chinh tif 2,5 - 6 lin, con gid thanh capron thit ¢Ap thdp hon capron chinh
pham khodng 12 ian.

Qud trinh ch& bin phé€ thdi nhya thanh db dung phii qua cdc giai doan chudn bi
nguycn li€u nhu thu gom, lya chon, lam sach cdc tap chit, nén ¢ép va tao hat. Phuong
phip ché& bién phu thudc chd y&u vio do sach, kich thude hinh hoc, hinh dang bén ngodi,
tinh chdt v ham lugng tap chat trong nhira va mdt s8 y&u 13 khdc.

Ph¢ thdi nhya sinh hoat trude khi duge s dung lai thudng phai tach ra khoi cédc tap
chdt sinh hoat khdc. Cdc phuong phép tach gdm ¢6 nghién, sing, phan loai, két hop vdi
cdc dang phin riéng khdc (phdn riéng bing khong khi, chian khong, ti, tinh dién, thuy
dong) trich li, tuyén ndi...

Hinh 18.7 trinh bay so d0 1di sinh nhita ph€ thai dang hoat dong & Nhat. Nhya phé
thdi chita ¢6 tap chat 1a cao su (= 10%), kim loai, thdy tinh va cdc vit liéu khdc dugc dua
vdo mdy nghién biing bing téi 1. Hon hgp sau nghién dugc rita va vin chuyén bing khi
dong dén thi€t bi phin loai biing khong khi, & diy s& loai gin 3% phé€ thai ning. Sau 4o,
chdt thdi duge nghién bd sung trong mdy nghién bac hai. Tiép theo, biing dong khong
khi, phé thdi duge vin chuyén qua mdy phan riéng 1 tinh nhiim loai bé cdc kim loai con
s6t. Phé thdi dugc rifa 14n nita biing cha’t hoat dong b& mat va siy. Sau khi sdy, né dude
tron trong mdy nghién dé tranh vén cuc, rdi duge cho vao mdy ép dé tao vién.
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Céc sd d6 ch€ bi€n phé€ thdi nhira sdn xudt thudng don glan hon do khong cin phén
riéng, chi can phén loai theo hinh dang, sau dé duge rira va sdy.

C6 thé dé tich nhita ¢6 tinh déo nong ra khoi nén vdi bing cic phuong phép phin
riéng bang khong khi duge néu d trén. Trong qud trinh nay, phé thai nhira déo néng dang -
tam trén nén vai (polime, v4i bim nhd, byi vai.. .} dugce tich bdi tia khdng khi trong xiclon
phén riéng va phéu gid xody. Hén hgp polime vun vi v3i bim dude tdch ra bdi dong
khong khi va duge dua ra 6ng din dé tron v6i bui vai.

Khi sit dung phuang phap tuy€n ndi, s¥c cing bé mat cla hé khong khi-polime-nudc
thay ddi nhd su Iya chon ndng d cdc chit thim wdt khac nhau. Khi d6, mot phin nhya di
dude nghién ndi 1én nhd tic ddng cia bot khi, con mot s& khic cung vdi tap chdt lng
xudng dday. Chit thim udt c¢6 thé la ligninsunphat natri, axit tannic, keo dong vt
(gelatin), chit hoat tinh cation, anion va c4c chat gien khong phan L.

Su phan hiy mot phin ctia phé thii nhya dan hdi déo {nhya flo, capron) lAm mat khd
ning st dung chdng nhu 13 vat li¢u chinh phim. Ph€ thai nay dugc st dung thich hgp
nhat & dang bot dé lam chit bao phil khdng chiu mai mon hodc nhitng chi tiét khong quan
trong. Bot ph€ thdi nay ¢ thé thu dutc nhd nghién ph€ thdi ¢ nhiét d6 thap hoic trong
mdy nghién bia véi su ¢6 mat cia nito 1dng (hodc CO,). Cach hiéu qui hon cd 1a lam
lanh so bd phé thdi trude khi nghién.

Nhiéu phucng phép tdi sinh cic loai polime khdc ciing dd dugc nghién cidu. Ngudi ta
thudng st dung phudng phap hoa tan dé chuyén phé& thai sang trang thdi thich hop trude
khi xtr ly.

Phuong phap hoa tan dudge sit dung dé€ tich vé PVC clia diy dién hoic cap dién ra
khoi kim loai. Theo phwong phdp ndy, ph& thdi nghién nhd dwoc ngim trong
dioctylphtalat, tricrejylphotphat, dibutylphtalat, glixerin dé 1dp v6 td nén mém va trugng
nd. Sau do, ching duge tdch bing mdy li tam.

Khi ndu chéy phé thii, ta sé& thu dugc nhwa capron thit cip. Phé thii dudce nung chay
trong Gng gia nhiét ditng, hdn hgp néng chiy dudc ép qua voi & phia ddy 6ng. Cdc sdi
hinh thanh tr ddy s& dude 1am ngudi trong b€ nude va nghién nhd. Cac hat capron tiép
we duge rifa nhigu [n bing nude néng € loai cdc chit ¢6 khéi lugng phan tf thap, siy
dui dp sudt chan khong, va cudi cing ché bién thanh sin phim tién ding.

Can chd ¥ 1a hdn hgp chat phé thii cia PE, PS, PVC khi néng chiy ¢6 khi ning két
dinh vdi céin wr qud trinh x( 1y cdc ion kim loa ning trong nude thai cong nghiép. Piéu
nay cho phép ta ti€n hanh k€t hdp dong thoi viée tdi sit dung cdc chit thii néu trén bing
cdch ché bi€n chiing thanh vat lidu thit cdp. Mot vi du cu thé 12 hdn hgp cidn kho ¢6 chifa
crom vl polimetylen, polistyren, polivinylclorua theo tf 18 3:1:1:1 s& duge héa long va
nhya héa trong hai mdy dun ép mic ndi ti€p, sau d6 dude dua vao mday dinh hinh.

Trong thuc t€ xit ly ph€ thii polime, thuing chon mdt trong cdc phuong thite: chuyén
ching thanh sdn phiam thd ¢dp ¢6 thanh phin hoa hoc trong ty polime ban dau, phan huy
biing tic nhin hod (hodc nhiét), tiéu huy.
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Hinh 18.7. S dé tdi sinh nhya phé thdi
1- bing tai van chuyén bao phé thai; 2- mdy nghién; 3- phin loai bing khdng khi;
4- mdy phin loai bing tir; 5- mdy ri¥a; 6- bang tai; 7- may siy; 8- mdy nghién;
9- may ép; 10- cd c4u tao vién; 11- thiing chifa.

18.5.1. T4n dung khong thay ddi cau tric ban dau

Phé thai polime dudc xit ly biing nhiéu phrsng phap khdc nhau nhu din ép, d6 khudn
dudi 4p suit cao, can dé thu thanh phim. Phé thdi PVC ciing dude nghién thanh cdc hat 4
mm, rdén véi phu gia tao déo, miu va chat dn dinh & 150°C trong 10 - 15 phiit, khai chat
thu dudc sau d6 duge dem di ché bi€n thanh dd dung.

Phé thdi nhua khong phan loai dudge ¢ thé ché bién thanh vat liéu xay dung. D3I vdi
trudng hop nay, phé thai dude rifa, nghién, tao hat hoiic nén ép dé ting dd ciing cho vat
liéu. Trong sdn xudt vit liéu xay dung, ngudi ta thudng dp dung phudng phdp nong chdy,
tron, ép dé sdn xudt gach, tim I6t, gach bloc...

Tuy nhién, huéng xd 1y ph& thai polime nhya phd bién nhat 14 chuyén ching thanh
dang nguyén liéu thit cap.

Mot trong cdc van dé cap bich can duge gidi quy&t 1a viée sit dung lai bao nilon
(polietylen). Pay la sin pham dudc sit dung ngay cang nhiéu trong cic nganh sdn xufl.

Sau day la quy trinh cdng nghé dé ché bién bao PE phé thai thanh cdc vit liéu nha
Ong nude, dd tiéu dung va bao nilon thit ¢dp (hinh 18.8). Tit kho nguyén liéu, bao nilon
ph& thdi ¢6 ham lugng tap chit nhd hon 5% dudge dua di phan loai. Qud trinh nay nhim
mug¢ dich tich tap chit va chat ban. Sau qu4 trinh chon loc, nilon dudc nghién trong mdy
nghién dao ust hodc khd dé dat duge kich thude 2-9 mm. Ti€p theo, ching dugc rira trong
mdy ria vit tdi hay mdy giat (361 véi rudng hop nghién khd). Qud trinh rita dugc tién
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hanh bing cdc hdn hgp chat tdy nia dic biét. Khoi vat liéu sau khi vdt kho ¢6 do 4m
10-15% s& duge khir nuéc holn toan trong médy siy bing khong khi 65-75°C khodng
30-60 pht. Sau khi sdy, kh&i vat liéu c6 d6 4m nhd hon 0,2% duge nhip vio mdy nén ép
va tao hat.

Hinh 18.8. So db sdn xudt Phé thai
mang PE thit cap

1- bd phin Joai ph€ thai; 2- mdy 6 ‘
nghién; 3- mdy nfa; 4- may li tam; l wnh S&n phdm
5- may sdy; 6- nhip liéu; 7- mdy

ép dun; 8- mdy tao hat; 9- may f
trén; 10- mdy tao mang. 7 8 g9 7 10
Trong may ép, PE dugc ép chit qua ludi loc va 18 khuon d€ tao thanh dang day, rdi
duge kéo qua bé nudc tam ngudi (nhiét 46 gidm xudng 35 - 40°C) va dua dén may tao
hat. ddy, cdc diy s& bi ¢it thanh hat ¢6 chiéu dai 3-6mm. Cédc hat nay duge di vio mdy
sang rung. Tai ddy, d0 4m cida hat gidm xudng < 0,2% nhd dong khong khi néng 80°C
thdi qua. Hat dude cho vao mdy trOn v3i cdc hat PE chinh phé?m theo ti 1¢ 6:4. Bay la ti 1€
toi vu dé bao ddm tinh &n dinh clia bao nilon thi c&p. Trong khi trén, ta ¢ thé cho thém
bot mau va tac chit tinh ch€ mang.

Hdn hop thu duge sau do dude €p thanh tim nilon c6 chiéu day 80 - 200 um. Tir quy
trinh trén, gid thanh cta bao nilon thit ¢ap s& thdp hon bao nilon dudc san xuit tif nguyén
liéu chinh phim. Ngudi ta tién hanh bién tinh bao nilon phé thai bing cich bd sung cic
chdt don v ¢d nhr ZnO, TiO,, tic chit ndi va chit dan hoi.

Bao nilon ph€& thdi con dudc ché€ bién thanh dd dung bing cdch dd khudn dudi ap
suat & 150 - 200°C. Phé€ thai cta bao PVC c6 thé duge dung d€ san xudt vat liéu xay
dung nhu tAm 16t PVC mét 16p. Phé thai cta thiy tinh hitu co 1 nguyén liéu rit 15t d€ san
xuit dd lwu niém va db choi.

18.5.2. T4i sinh phan huy

Pai vai mdt s6 dang phé thai polime, viéc x{t ly bing hod va nhiét (gdm qud trinh
chuyén héa polime ban du thanh nguyén lidu sin xuit hay cdc sdn phim c6 gid tri khéc)
13 phuong phép thich hgp nhat.

Qud trinh khir va tring ngung phé€ thdi capron dudi tic dung cla axit photphoric va
hai qud nhiét di dude thuc hién trong quy md cong nghiép. Vi dy, ph€ thdi capron rin sé
duge phin hily thanh hdn hgp hdi khi (chita d€n 25% caprolactam), sau 46 duge ¢b dic
dén 80% va tam sach. Don phin 1 thu dude chigm i 1& 75 - 80%. Day 1a i 1& thich hap
cho tdi stt dung trong san xudt.

Tit PE thit ¢dp, ta ¢6 thé thu sdp PE bing phuong phip phan hdy nhiét. Sdp nay duge
stt dung dé lam khudn ddc hodc lam phu gia cho hdn hgp bitum atphan d€ ting dd cing
va khd niing chiu mai mon ca 18p phi trong lam duting giao thong.
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Nhi¢t phan 1a huéng ch& bi€n ph& liéu nhya tién ti€n. Sidn phdm ctia qué trinh nay
dugc dung lam nguyén liéu dé tf)?ng hgp chat hitu co hodc nhién liéu. Qué trinh nhiét
phan polime ph€ thdi thudng dudc ti€n hanh & 300 - 900°C.

Bot polipropan ph€ thai dugc thdy phan & 290-320°C bing hoi nude dé tao thanh
rugu da nguyén ¥, diamin va CO, diing trong sdn xudt bot poliuretan.

Phin 16n ph& liéu clia nganh sdn xudt nhya 1a cin tr qua trinh x& Iy nudc thdi c6
thanh phan phic tap va thudng dugc thii bd.

Tuy nhién, trong nhiéu trudng hgp, cdc phé thai trén 6 thé dugc tai st dung vdi hiéu
qud rat cao. Vi dy trong sdn xudt tim nhua acrilic butadien styren, nudc thai & dang dung
dich latex duc duge xit 1y biang phudng phap ho4 1y v6i chat keo tu 1a sunphat amon. Cin
hinh thanh & dang paste, mau tring c¢6 chita 5-10% polime latex, 4-5% Al(OH)3, 5-7%
bot gd va 78-86% nude. Thanh phe‘in cua phfm hitu co trung binh 1a: 46,7% C; 19,9% N»;
17,0% Os; 9,7% Hy; 5,4% Cly va 1,3% S. Phan vo ¢d ¢6 nhiét do nong chdy 16n hon 1
500°C chita 91,9% Al,O5 (cdc Qxit khdc ¢ dang Fe,03, SiO», SO32', Na,0, K50...).

Tir nhuta ph€ théi, c6 thé sidn xuit than vo co d€ xit 1y khi thai va nudc thai san xuat.
Su ¢6 mat clia &m va cdc khi tif qud trinh nhiét phan 1am cho chat hap phu ¢6 ciu tric
xdp, ¢6 kha nidng hap phu cao. Qua trinh nhiét phan thudng dude ti€n hanh & 700-750°C.
Cdc thif nghi¢m da cho thdy dang than vd co nay c6 khd ning hap phu rat hiéu qui kim
loai nang va dau c6 trong nudc thai.

18.5.3. Tiéu huy chat thai

M0t trong cdc phuong phdp don gidn dé tiéu hiiy nhya phé thai 1a phuong phap dot.
Phé thdi can dugc nghién min va phun bui dé chuyén héa hoan toan thanh CO5 va H,0 &
nhiét d6 di cao. Tuy vdy, qua trinh dot chdy mot s& polime s€ tao cac khi doc nhu HCI,
NOy, NH3, hop chat xianua... Do d6, can phdi ¢6 cic phuong phap bdo vé khong khi khi
st dung phuong phdp nay. Ngoai ra, tuy nhiét lugng chdy ctia nhua ddng ké nhung hiéu
qud kinh t& ctia qud trinh nay lai thdp nhat so vdi cdc phudng phép xit 1y khac. Tuy nhién,
viéc dot ph€ thai kha don gidn nén phudng phap nay vin dugc phd bién rong rai trong
thue t€.

S0 d6 cong nghé dot nhira phé thai duge trinh bay trén hinh 18.9.

Hinh 18.9. So do hé thong khit Vao khi quyén
djc chdt thai bang nhiét m 12—

;3_\

1- thing chwta; 2- mdy cap;
3- phéu nhap li¢u; 4- thung
nhip li€u; 5- dén kho; 6- 16
quay; 7- thung chifa; 8- bang tai
vin chuyé€n; 9- budng d6t bd
sung; 10- dén kho; 11- bd phin
lam ngudi; 12- quat; 13- &ng
khéi; 14- bai chida xi.
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Ph& thai tif thitng chita nhd mdy cap duge cho vao phéu nhip liéu. Tir diy, ph€ thai-
dugc cho vao 16 ¢6 dang thing quay. Tro cla qud trinh chdy sé& theo dic nghigng 2-5° di
vao thing chifa sin phdm. O day, tro dugc lam ngudi va van chuyén ra ngoai. Khi 10 tiép
e di vao ngin dot bd sung. 3 do, no duge khit do¢ & nhiét d6 hon 800°C bing Iira dén
kho. Sau do, khi di qua thi€t bi 1am ngudi (16 tdn dung nhiét, may dun nudc néng...) va
cudi cling vio 6ng khéi. Tro tao thinh thudng chi€ém 4-6% khéi lugng chit thai va ¢6 thé
duge ding 1am chat don trong san xudt vt liéu xay dung.

Do tinh bén ctia nhua ph€ thai trong diéu kién ty nhidn va sy khé khin trong 8 chifc
thu gom phé thai sinh hoat lam cho ngudi ta nghi dén kh3 ning ty phan hily clia chiing
ngay tai diém thai. Cdc cudc nghién citu cho thidy nhua phé& thai sé ty phin hiy trong
diéu kién t nhién dudi tdc dung cla cdc yéu t8 nhu 4nh sdng mit rdfi, vi sinh vat, nudc...

Mot s& nhyra phé lidu nhur PE, PP, PVC ¢ thé phan hdy sinh hoc dudi tac dung cda vi
khudn, ndm mdc thich hgp. Nhu vy, ta ¢ thé phan hily nhua phé€ thdi bang cach gieo
cay ¢dc vi khudn tiong wng. Tinh bdt thuc vat vd hgp chat Fe (11) thuting duge cho vao
nhuta A€ thiic diy su phén hily sinh hoc.

Ngodi ra, ta ¢on ¢6 thé diang quang ning (tia cuc tim) d& phin hdy nhua ph€ thai sinh
hoat. Chat hoat ddng quang hoc ditge diing d€ lién két vdi mach chinh cda polime trong
liic tong hgp ¢6 thé hap thu tia cuc tim d€ pha hiy mach, k&t qua 1a dd dung trd nén don
vi phin rd dudi tde dung cGa y€u 18 ty nhién. Do d6, ta phai chii y thdi han s dung cuia
dd ding. Vi vdy, cling vdi chit kich thich phan hiy, ta phai cho thém phu gia n dinh.
Khi d6, tudi tho ¢ia vat liéu nhita duge x4c dinh dua trén ban chat hoa hoc cda chat kich
thich, chit on dinh phan ri quang hoc va ti 1€ giita chiing. Chat én dinh va chat kich thich
phin rd quang hoc 12 cdc hdp chat hitu c¢d thda min cdc yéu ciu nghiém ngit cla cong
nghé sdn xudt vat iéu. Tuy nhién, thdi gian phan ri trung binh clia ph€ thai gin biing
thi gian phin hiy gidy va cacton. Do do, phuong phdp niy ciing khong thé lam gidm
dugce su phat trién clia cdc bii rdc.

309



Chudng 19

TANDUNG CHAT THAI RAN
TU CAC QUA TRINH XU LY NUGC THAI VA KHI THAI

19.1. XU L{ VA TAI SINH BUN HOAT TiNH
19.1.1. X{¥ I¥ bin hoat tinh

Qud trinh x{ Iy nude thdi bing phuong phdp sinh hoc hinh thanh mdt khéi lugng 16n
bun. Lugng bin nay can phii dude tin dung hodc x{ Iy d€ gidm & nhiém moi trudng.
Céng dogn nay rit khé khiin vi biin ¢6 thanh phin, tinh chat da dang, d6 4m cao. Ban
dugce chia lam ba nhém: biin ¢6 thanh phin chd y&u 1a khoang chat, chit hitu cd, va hdn
hgp. Bun duge ddc trung bdi ndng do chdt kho (g/1 hodic %), thanh phan nguyén 6, do
nhdt biéu kién, kich thudc hat.

Bun ti b€ 1dng dot 2 chli y&u 1a bin hoat tinh dv, ¢6 thé tich IGn hdn bun tit bé ling
dgt 1 wr 1,5-2 1an. Trd Iye riéng phin cda bin nude thai (r) thay déi trong khodng rong.
Pé 12 mot trong cdc chi s6 dung d€ chon phuong phap xit Iy bin, déi vdi biun hoat tinh
u6t: r = 72x10" - 7860x10"" cnv/g. Trong cAu triic bin ¢6 thanh phin nude o do vi nudc
lién k&t. Nudc i do, chi€m tir 60-65%, tuong doi d& tdch, phin con lai 13 nudc Lién két,
rat kho tach ra khéi bun.

C¢ nhiéu phudng phdp khdc nhau dé xit ly bun nhu: nhiét, cdc bién phip ¢d hoc vi
héa Iy,

19.1.1.1. Tdch nudc bin hoat tinh

Tach nude lién quan dén viéc tdch 4m tir do va 13 giai doan ¢dn thidt cia tit ¢ cac so
dd cong nghé xit 1y bun. Qua tinh nay tach duge khodng 60% am va gidm khdi lugng
bun 2,5 1an. B 4m cda bun hoat tinh 13 99,2 - 99.5%. Cic hat ban 1g Ing ¢d kich thude
nho va cé ddm may hydrat day didc, 1am cdn tré qui trinh tdch nudc.

D€ tach nude ra khdi bun, ngudi ta ding phuong phip ling trong luc, twyén ndi, li
tim va rung. Phuong phdp tich nudc bang trong lue, dua trén tinh Ling c¢la cdc hat phin
tén, duge dp dung phd bién nhit dé nén bun hoat tinh va bun ky khi. Tuy nhién tich nirc
bing trong luc ¢4 hidu qui khéng cao, ndng d6 hat Lo Itmg con nhiéu, dd 4m biin sau x&
Iy 160, do d6 1am cho viée xit 1y ti€p theo trd nén ton kém. BE thic ddy qué tinh, ngudi
ta st dung cdc bi¢n phdp sau: ddng w, khudy trén; x& 1§ chung bin twot va bun hoat tinh;
phuong phiap nhi€t - trong e, dya tén sy gia nhiét ban léng. Khi d6, ddm méiy hydrat
bao quanh hat biin bi phd v8, mdt phin nudc lién k&t chuyén thanh tr do va qud trinh
tdch nude dién ra tdt hon. Nhiét d§ dun néng t5i vu la 80 - 90°C.

Phuong phap tuyén ndi ciing dudce stf dung dua trén su 161 cudn hat blin hoat tinh véi
bot khi vd nSi 1&n bé mat ciing véi né. DE tao bot khi, ta ¢6 thé 4p dung phudng phap
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tuyén ndi 4p sudt, tuyén ndi chin khong, tuyén ndi dién va tuyén ndi sinh hoc (nhd sy
phiét trién va hoat dong song cda vi sinh vat khi dun néng bun dén 35-55°C). Uu diém
ctia phuong phdp nay la gidm thdi gian va ting hiéu qua tach nudc.

Phé bién nhat trong thuc t&€ 1a tuyén ndi 4p suat. NuGe sau khi duge bao hoa khdng
khi & 4p suat 0,4 MPa, dugc dua vao bé tuyén ndi chira bun hoat tinh. Khi gidm 4p sut,
khi tir trang thdi hoa tan chuyén thanh dang bot khi nhd li ti. Sd dd qué trinh nay dugc
trinh bay trén hinh 17.1, con sd do thiét bi tuyén ndi bun dugc thé hién trén hinh 17.2.

Lugng khong khi tiéu hao cho qud trinh nay 1a 50 - 60 Vm’ trong vong 3 - 4 gid véi do
am cta bun 1a 94,5 - 95%.

| . 7 8
Nudc thai sc bi / AT
I . Nuc bin Bun da né [ l
Z 3 /‘l‘N
= Nudc
Nu{jcsach '{'tf!!!l \_5
Bun hoat tinh ! al
5 at tinh - 3
Bun tudn hoan gy 6 8 1—7 |
Bun du Bun ép /]r % |
4 =2 |
Can di diéu hoa =% Bun
hodc Ién men 6

Hinh 19.1. So do ép bun hoat tinh
bang tuyén noi
1- bé ling dgt 1; 2- b€ suc khi; 3- bé ling 2;
4- mdy ép bun tr b€ 1dng 1; 5- thi€t bi
tuyén ndi; 6- bé chita bun.

Hinh 19.2. So dé thiét bj tuyén noi bun
1. 5ng nap khong khi, nudc; 2. 6ng nap bun
ban ddu; 3. &ng xuyén 13; 4. cd cdu phan phdi;
5. &ng din nudc trong; 6. dng din biin nén;
7. Cao; 8. Ranh.

19.1.1.2. On dinh bin

Quad trinh nay dudgc ti€n hanh d€ phan hiiy sinh hoc mdt phan chat hitu cd thanh CO,,
CHy4 va nudc. On dinh bun dudc ti€n hanh nhd céc vi sinh vat trong cdc diéu kién hi€u khi
va ki khi. Sut 1én men thudng dugc ti€n hanh trong bé metan. PO 4m cao va ndng do
protit I6n trong bun hoat tinh sé 1am cho glam hiéu qua cia qua trinh 1én men yém khi, vi
vy, bé metan thuting dudc dp dung d€ 6n dinh bun t bé ling 1. On dinh hi€u khi 1a qué
trinh suc khi bing cd hoc hay khi dong nhim &n dinh bun hoat tinh. Lugng khi tiéu hao
cho qu4 trinh &n dinh bun gin bing 0,7 kg/kg chat hitu co.

On dinh bun hi€u khi con ¢6 thé dude thue hién cho hdn hdp bin ciia bé 1ing 1 va bé
suc khi. Hiéu qué clia qud trinh phu thudc vao thdi gian, cudng do va luu lugng khong
khi, nhiét do, thanh phan va tinh chat bun.

Su phan hiy céc t&€ bao vi sinh vat trong bun dién ra theo phén ng:

CsH7NO; + 50, = 5CO; + 2H,0 + NH3

Sau d6, NHj bi oxi héa thanh NO5™.
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Nhuge di€ém cla qua trinh so vdi sy 1¢n men ky khi 1a chi phi ning lugng 16n. Ning
suat t6i da cda thi&t bj dn dinh hi€u khi 13 80.000 -100.000 m3;’ngay dém.

Thdi gian dn dinh bin hoat tinh 13 7-10 ngay, htu lugng khong khi 1 m’/m”.h. D3i véi
hdn hep biin twoi - thdi gian Sn dinh 13 10-12 ngay, luu lugng khong khi 1,2-1,5 m/m> h,

19.1.1.3. Piéu hoa biin

Li qué trinh tao diéu kién 1am gidam trd luc riéng phin va thic diy qud trinh chuyén
héa tf nude lién két sang nudc tif do. Pidu hda bun dude ti€n hanh theo phudng thic tic
chit va khong tdc chat.

X1t Iy bun bing téc chdt 1a qud trinh dong ty, k€t dinh cdc hat phin tén cao va cdc hat
keo. S hinh thanh cdc bong bun 16n cung vdi s phd v cdc ddm may hydrat va sy thay
ddi hinh thite lién k&t thac ddy sy thay d8i ciu tric bun va ting kha ning nhd nudce cda
né. Chat ddng tu thutng ding 14 FeSO,, Fea(SOy)s, FeCls, Alx(SO4)3. Cic mudi nay dirdgc
cho vao bun dudi dang dung dich 10%, hodc st dung ph€ thai chita FeCls, Al (SO4)3...
Hi¢u qué nhat 12 4p dung PeCls két hop da voi vdi lidu ludng FeCls ia 5-8%., da voi 15-30%
tinh theo khoi lugng kho. Nhuge diém cha xG 1y bing hoa chat 13 gid thinh cao, in mon
vat ligu, kho khan trong quan 1y va dinh lugng tdc chat. C6 thé ding chit keo tu d€ thuc
day qud trinh tao béng cin. Tuy theo ham lugng hitn ¢o (c6 thé xem xét thong qua do
tro), ta ¢6 thé chon chat keo tu dang anion (do tro 65 - 70%), cation (d0 tro 25 - 50%) hay
hdn hgp (dO tro Ur 25 - 50%). Trén thuc (&, ngudi ta sif dung rdng rai polyacrylamit
(PAA), chiim vao bun dudi dang dung dich 0,01- 0,5%. Ludng chit keo tw thém vao trong
qud trinh tich nude bing phuong phdp loc [a 0,2-1,5%, con bing li tim 1 0,15-0,4%
(theo chdt kho). Ap dung phudng phap nay lam gidm ddng k& lutgng chit keo tn, hiéu qui
cao va gid thinh gidm gan 30%.

Phuong phdp xif Iy khong dung tdc chat la x 1y bing nhi¢t két hgp vai ling, keo tu
bing dién vi bitc xa nhidt,

19.1.1.4. Xit Iy bang nhiét

Mot rong cde bi€n phdp diing nhiét 13 nung bin trong ndi hai & 170 - 200°C lién e
I gi. Trong thoi gian nay, ciu tric keo ciia bin bi phd v3, mot phin mutde lién két
chuyén vao dung dich, phin ban kho con lai d& ép hon. Mic do phin hidy chat hitu co
phu thude vao dang ban va nhiét d8. Trén hinh 19.3 trinh bay sd d6 x¥ Iy bin biing nhiét,
Hon hop hai khf
™ 4 Nudc loe
Hinh 19.3. 50 d3 hé thing xit E2d
15 bitn bing nhigt

- thing chita; 2, 7- may bom;
3- thi€t bi truyén nhiét; 4- thiét
bi phiin tng; 5- cd cdu a& ha 4p

sudt; 6- mdy ép; 8, 9- mady khir

nude ¢ hoc,
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Bun tif bé chita bun dugc nén véi dp suat cao va dugc cho vao thiét b truyén nhiét. O
day, bun dudc gia nhi€t va dua vao binh phdn tng. Sau khi lam ngudi va gidm 4p suat,
bun duge dua vao thi€t bi ép bun, va dem di kh nue. Gia nhiét bun dudc ti€n hanh bing
hdi tryc ti€p trong vong 2 - 4 gid v6i do 4m ban diu 12 93 - 94%. Luong hoi tiéu hao 1a
120 - 140 kg/ m’ biin. Qud trinh khit nude dugce thyc hién trong mdy loc chan khong va
loc ép.

Ngudi ta cling ¢6 thé ha nhiét do bun bing mdy lanh amoniic dé chuyén nudc lién
két thanh nude ty do & -5 + -10°C trong 50 - 120 phiit. Qud trinh nay s& lam gidm trd luc
qud trinh ling va ting kha ning keo tu. Trén hinh 19.4 trinh bay sg db thiét bi dé dong
bang va ling bun.

g \

a) b)

Hinh 19.4. So db h¢ thong déng lanh va ldng ban
I- thiing chifa; 2- bom; 3, 4- thi€t bi truyén nhiét; 5- thi€t bi phin Ung; 6- may phén li; 7- mdy nén.

19.1.1.5. Oxy héa pha long

Bin chat cia phuong phédp nay la ding oxy khong khi d€ oxy héa céc chit hitu cd &
nhiét do cao va dap sudt cao. Sd dd hé thdng oxi héa bun dudc trinh bay trén hinh 19.5.

— Giﬂ
-4

5

Hinh 19.5. So do h¢ thong
oxi héa pha long
1- thiing chia; 2- bom; 3, 4- thiét
bi truyén nhiét; 5- thi€t bi phan
(ing; 6- mdy phin li; 7- mdy nén.

Trong binh trit, hdn hgp bun méi va bin hoat tinh dude dun néng dén 45 - 50°C. Sau
do, bun duge dua vao thi€t bi truyén nhiét, qua thi€t bi phin @ng. Tir thi€t bi phan tng,
hdn hgp sdn phdm oxi héa, khong khi va tro di qua thiét bi truyén nhiét, nhi nhiét, rdi di
vao mdy phan riéng. T ddy, bun qua thi€t bi truyén nhiét, quay trd lai bé chia, rdi sau
d6 duge ép va khit nude. Khi x{t Iy bun ¢6 do im khodng 96%, lugng nhiét sinh ra dia dé
cung cap cho qud trinh 1am viéc. Khi thodt ra ti thi€t bi phan tng dudc tdi sit dung.
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19.1.1.6. Khit nuéc cho bitn hoat tinh

Bun dugc trii ra trén cdc san phoi hodc dude xt Iy bing cdc phuong phép cd hoc.
Neéu dit ¢6 khd nang loc nude 15t va nude ngam & d sdu dii 16n, san phoi c6 thé duge
thi€t ¥p trén nén dat ny nhién. Néu nude ngdm & do siu dwdi 1,5m, nude sau loc phai din
ra bing cdc Ong dan hodc phdi am nén nhan tao. Thng thudng, chiéu sau cda san phoi
ban tir (0,7 + 1m. Dién tich sin phdi phu thudc vao khéi lugng, tinh chit bun, dic tinh tu
nhién cta dat va cac diéu kién khi hiu. Nudc sau loc bun duge dua trd lai xi 1y,

Cidc sln phot biin duge xay dung dén d6 siu 2m véi ddy va thanh khdng tham nudc.
Nguyén ly hoat dong dyra trén sy phin I3p ca bin khi ling. Nudc duge 13y ra theo chu
ky tir ciic d6 sau khic nhau, cdn bin dudc 15y ra biing may xic.

Cdc bién phdp cd khi khtt nude trong bun dude tién hanh bing mdy loc chan khong,
loc t&m, loc €p, loc li tam va loc rung. Higu qua khit 4m cita médy loc chan khong khodng
80%, may loc dfa 90% va loc ép ¢6 thé loai 98%.

D€ ting hiéu qua xit 1y, biin dwdc x¥ ly trrde bing CaO, FeCls. Liéu lugng tdc chal
xdc dinh bing thuc nghiém phu thude vao trd irc biin: trd luc cang 16n, téc chdt sd dung
cang nhiéu. Khi khit nudc trén may loc chin khong, lidu lugng CaO (% khdi lugng chit
khé cia biin) duge xdc dinh theo ¢ong thic:

D=0,3x(x/ﬁ+‘/~2-+0,0015] (19.1)

0 g luc riéng phan clia biin, cm/g;

Vi R =rx1(y
B - d¢ dm cilia biin, %;
C - nong 46 chi't khd cia bin, %;
S - d) ki€m cida bun, mg/l,

Liéu lugng FeCl3 1a 30 - 40% liéu lugng CaO tinh theo cdng thic trén.

St dd khir nude cda bin trén may loc tréng dudc trinh bay trén hinh 19.6.

Bin tir b€ chita dude bom vao mdy loc chng véi cdc tac chat. Trén bé mit tréng
quay, biin €p tao thanh dugc tich ra bang khong khi nén. Nudce sau loc dude dura vao thiét
bi phan riéng dé€ loai khéng khi. Nude loc ¢ ham lugng SS tir 50 - 1.000mg/l dudce tron
vé1 nude thdi ban dau va dua di xitly.

Khit nude trén méy li tim ¢6 wu di€m la don gidn, kinh t&€, d6 4m cda bin thap, dé
diéu khién. P& khit 4m, ngu’dl ta sif dung mdy hi tAm vit Ial Ning sudt khi x{¥ 1§ bin clia
b¢ ldng dot mot ja 8-30 m fh ¢On bun ky khi [a 12-40 m’/h. Sudl tiéu hao nang lugng
riéng phén 1a 2,5-3,3 kWh/m~ biin. B6 4m cla bia sau xi¥ ly phu thudc vao dd tro cla
bur heat tinh. Vi du khi d6 tro cda biin hoat tinh 14 28-35% thi d6 am cda bin 1a 70-80%,
d0 o 38-42% thi do Am cla bun 12 44-47%, d6 tro 65-75% thi d6 Am cGa bin 1 50-70 %.

D€ kh{ nudce trong biin nén diing céc so dd cong ngh¢ sau: 1) i thm bun mdi va bun
hoat tinh; 2) 1i tim bun mdi, 1én men hiéu khi bin.
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Tac chét
rL| 4 Khing
‘ ~ Cin khi
Hinh 19.6. S do hé thong khit i e
nudc cda bin trong mdy lpc dang 3 \ E ; UGt

thing quay i

I- b€ chia; 2- bam; 3- mdy dinh 5 8
luwgng; 4- loc chén khing; 5- thiing 5 -1 6 7
du l[‘ﬁ';’()- b(il_‘n; 71— bum chﬁri khdng; é,.d g = nong

8- may théi khi; 9- van thiy lizc. ue khi

Theo sd db thd nhat, nude tdich bun troi duge dua trd lai bé 1dng 1, cdn nude tach bin
hoat tinh duge tuan hoan v&€ b€ suc khi. Theo s dd nay, trong thank phin clia cdng trink
xt 1y khdng ¢6 mdy €p bun. Thoi gian ling trong bé ling dot 1 ting d&n 4 - 4,5 gid.

Theo so d6 thit hai, li tm ban twoi duge tién hanh véi sy 16n men hi€u khi phdn 16ng
trong hon hap vdi bin hoat tinh dur chuta ép. Thoi gian 1én men 6-8 ngay, thoi gian ¢ép 6-8
h. P& 4m cta bun da ép dat 97,5%.

Chon mdy li tim duge thuc hién theo khd niing xuyén thiau cda bun ban diu Py. Kha
ning cho xuyén thiu duge tinh theo cdng thiic:

Py = 10xP (100 — wg)pp 1 (100 = wy) (19.2)
wy Wi - d6 4m cla biin ban ddu, bin sau khit nudce, %
pb - khéi lwgng riéng clia ban, An/m’
M - hi¢u qud giit chit khd, %.
19.1.1.7. Xit Iy bang phiiong phdp nhigt

Giai doan siy ban dugc ti€n hanh nhim chudn bi cho viéc téi sinh. Ngudi ta ¢6 thé dp
dung mdy siy doi luu dang trdng, tia chdy nguge, ting sdi, phun. Tac nhan siy ¢6 thé 1a
khoi 1o, hoi qud nhiét hode khong khi néng, thuting diing khéi 1o ¢6 nhiét 46 500 - 800°C.

MOt s s6 dO sdy bun dirge trinh biy trén hinh 19.7.

Vio khi quyén

Can

Hinh 19.7. S0 36 mdy sdy cdn thang quay
1-10; 2- 8ng nhap lidu; 3- thing 5dy; 4- budng thio ligu;
5- h& thong xiclon; 6- quat; 7- thdp rita; 8- vin chuyén bin kho.
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~ Phé bién nhét 1a may siy dang thing quay dudng kinh 1-3,5 m va chidu dai 6-27m,
dat nghiéng dudi géc 3-40°, van e quay 1,5-8 vong/phiit. BE phin bS déu bin, trong
thiung quay ngudii ta bo tri vat liu dém. Vit liéu sau khi sdy duge van chuyén ra ngoai
Kh1 thdi, sau khi duge xi ty trong xiclon va thdp ria trdn, dude thai vao kh1 quyén. Bo
am clia bun trude sdy 14 80%, sau sdy 12 30 - 35%. Ning suit may siy theo dm tir 0,3 dén
0,5 tan/h. Tiéu hao nhiét Wtgng riéng phan 4.600 - 5.000 kJ cho 1kg am bay hdi, Nhudgc
di€m cd ban ciia mdy siy thiing quay 12 céng kénh, chi phi diu t, vn hanh 16n.

Nudc
I Khi sach

| —10

Hinh 19.8. May sdy phun tia d5T ximyg

R OREE S S TRt A I SRR AR SR e e D S AT TR LR
- .. 2 Lo ~ . v
l. bing tai; 2. budng ti€p nhin; 3. vit tdi;

4. budng sdy; 5. budng ddt; 6. 8ng ditng
7. 6ng hdi luu; 8. van chin; 9. thidt bj
phin riéng; 10, thap ri¥a khi

Khéng khi

HAn hop biin tuot va biin khd bang, nhap liéu biing vit tdi, phan b déu trong Sng théi,
dudc thdi bang khi néng véi vin t6c cao 100 - 400 m/s. Bin bi cudn theo d()ng khi va di
Vao buon(g sdy. Tlon‘g> budng siy, hai dong va cham nhau, phd v& k&t ¢iu bun, ting bé
mat truyén nhiét va 4m, do d6 ting hidu qud sdy bun. Hdn hop khi - buin di vao thiét b
phan riéng. O day, buin ti€p tuc duge sdy. Bun dugce tich, dua vio thing chifa sdn phim,
con khi dude x{ Iy trong thdp ri¥a tran.

Ning sudt may siy theo 4m bay hdi 3 - 5 tdn/h. Tiéu hao nhiét Iugng rleng phdl] 1a
3800kJ/ kg 4m bay hdi. P& 4m cda bun di vio budng sdy 60 - 65%, codn 4m san siy 12
30 - 35%.

Miy sdy phun dp dung cho sdy bin rat 4m. Cic thong s8 cha sdy phun la: m‘mg do
bun hoat tinh 50 - 80 g/l, nhiét d6 khi 1> 350°C, d6 &m bon kho 8 - 10%. Ning sudt mdy
sdy 2 -15 t@n/h theo 4m bay hdi.

19.1.1.8. Dét

bat bun duge thye hién trong truding hop khong thé tin dung va khong ¢6 didu kién
Iuu . Khi dét, thé tich ban gidm 80-100 1dn. Khéi 1 ¢é chia CO», hoi nude va cédc ciu
tr khac. Trude khi d6t can phdi gidm d6 4m cia biin, Bin hoat tinh c6 nhiét tri 15 - 19
MJ/1kg cha't kho. Trong qud trinh ddt, ta ¢in luu ¥ d&n tinh doc hai cia bun.

Qui trinh dot biin ¢6 thé chia thanh céc giai doan sau: dun néng, siy, ddt phan hitu ¢d
chdy duge va nung i d€ dSt cacbon ¢dn s6t lai. Bun dude d6t trong céc 1o ting soi, nhidu
ddy, thing quay, xiclon va phun bui.
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L0 ting s6i 1a 8ng try ¢6 vé boc va 1udi phin phdi khong khi. Trén lwdi ngudi ta 48
16p cdt day 0,8-1 m (kich thude hat 0,6-2,5mm). Tang sdi ditde tao thanh khi théi khi qua
Iu6i phan phdi. Bun dude cho vao 1o, dudge hoa wdn manh liét voi cdt ndong d6 va chdy.
Qua trinh chay kéo dai khdng qua 1-2 phuit.

Lo nhi€u ddy ¢6 hinh try, v& boc dudng kinh 6-8m. Khdng gian chdy clia 16 dude chia
thinh 7-9 ting. & tam 15 ¢6 truc quay dude gin oo cdu cio. Bin cho vao budng & phia
trén 10, chuyén dong xudng dudi qua cdc ting xuyén 15. O budng trén, bun dudc siy kho,
va bi d6t chdy ¢ ngan gifta. Lo ndy ¢6 dic di€ém Ia van hanh don gian, bén vai sy thay ddi
khoi lugng va chat lugng cia ban xi Ly, it 161 cudn bui.

Lo thang quay 14 18 hgp cda tréng quay nghiéng vdi 16 ddt & phia ngoai, & d6 nhién
li¢u 1éng hodc khi chdy. Bun d3 khit nude dude nhap tit dau trong, dua vao 1o dét va bi
dot chdy. Uu diém ctlia 16 14 it bui, ¢6 kha nang d6t ban vdi d6 tro va do 4m 16n.

Lo xiclon va phun bui duge ng dung dé dét bun 1dng hodc rin phan tin cao trong
trang théi phun bui. Cdc 10 ndy hién nay chua duge phd bién rong rii.

S0 sanh dic tinh hoat dong cta cdc 10 duge dua ra trong bang 19.1. TU bdng nay ta
suy ra nding suat [én nhat la céc 16 xiclon va 10 ting soi.

Bang 19.1. So sdnh dic tinh hoat dong cha cdc 1o

Ca aa - Chi phi cho lkg
Whictdo | Tdihivmg | o 1 Tro Lo &m bay hoi
STT L3 khi sau khi riéng khons cudn Nhiot
chdy phan Khi du ” ning | Diénnang
vC kg/m'.h ¢ & KWh
MI
I Nhiu ddy 310-520 200-400 1,08-1,2 53-8 3,8-4,8 | 0,03-0,04
2 |Thiing guay 650-1000 10-80 L.1-1,6 8-10 4,0-4.8 | 0,03-0,04
3 [Phun bui 650-860 80-100 1,1-1,8 - - -
4 | Xiclon 1200 600-850 1,04-1,6 - - -
5 |Tang sai 600-850 300-800 1,04-1,3 80-100 4,0-4,6 1 0,04-0,05

Nhuoge diém cia lo:

I. Lo nhiéu ddy - tdi nhiét riéng phin thip, ¢6 bd phin quan trong trong ving nhiét
dé cao, chi phi dau tu va vin hanh ldn,

2. Lo thung quay - tdi nhiét riéng phan thdp, tai rong thé tich thip, vd boc dé hu
hdong trong qud trinh lam viée, chi phi dau v va van hanh cao.

3. Lo phun bui - ndng sudt thip, vin hanh phic tap, chi phi dau ' 16n.

4. Lo xiclon - ¢an ldp bd phan thu bui cong sud't ldn va thi€t bi 13y xi ra ngoii.

5. L0 tAng s6i - hat phan b3 khong déu trong tang s6i, can phai tién hanh thu bui.

Sg dd h¢ thdng d6t bun trong ting s6i duge trinh bay trén hinh 19.9. Ban duge cho
vao 10 rén 10p cit, sdy qua, vd vun v dot & 590-780°C. Khéi 10 di vao thiét bi truyén
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nhiét d€ lam ngudi bing khong khi. Khéng khi néng lai ti€p tuc cho vao o d€ tao ting
s0i va dot chdy. Khéi 16 sau thiét bi truyén nhiét di vio xiclon dé€ tich hat rdn, dua qua
thap hdp thy biing nudc. Khi sach dude thai vao khi quyén, ¢dn nude bin duge dua vao
bé ling d€ tach can. Ban dude cho vio may loc chdn khdng. Phan nudc tich bun dugc
tudn hoan vé thip hip thy, cdn bun dudc dung lam phén v cd hay vit liéu xay dung.

can Nm:ao khi quyén
\ A\
Hinh 19.9. So do hé thong J ;
dot ban trong tdng s6i Can G/ ,
I-10; 2- ngon Ita; 3- thi&t bi Khi » Khong Khi
ruyén nhiél; 4- mdy théi — - ’—Q‘_ ‘
khong khi; 5- xiclon; 6- thap 4
hap thu; 7- quat; 8- bé ldng; Tro Nuge
9- bom; 10- thiét bi loc. =] 9 8

10—

19.1.2. T4i sinh bon hoat tinh

Theo thanh phin chat kho, bin hoat tinh chifa khodng 37-52% protit, 20-35% axit
amin cling nhu céc vitamin nhém B, ¢6 thé dugc sit dung @€ lam thifc 4n gia sic.

19.1.2.1. Sén xudt protit vitamin

Sd db sin xudt protit vitamin dude trinh bay trén hinh 19.10.

Theo s¢ dd nay, biin hoat tinh dude tich ra khéi huyén phi biing phuung phéap tuyén
noi, sdy kho dé thu thanh phim.

Khi di xdt 1i

BUn hoat tinh Dung dich

e

Khi I

S4n phdm

10

Hinh 19.10. Si dé hé thong sin xudt vitamin
1- b& Ian;_. hai; 2 -tram bom biin; 3- mdy bom; 4- bdn cao vi; 5- thi€t bj nén bun tuyen néi;
6- Gng phin phéi khi; 7- thiing chda; 8- may bom; 9- mdy gia nhi¢t; 10- mdy sdy.

19.1.2.2. Sin xudt Vitamin ki thugt By,

Vitamin By, 1a thudc chdng thifu mdu, kich thich va diéu hda qud trinh tao mau,
tham gia vao sy trao ddi cacbon, tdc ddng dén sy phét trién, didu hoa cdc qud trinh trao
d6i chi yéu trong thin, 4nh hudng dén viéc bdo quin hé thin kinh. Vitamin By, c6 cong
thitc Cy3HggO 14PCo.
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San xudt B|; gdbm nhiéu giai doan. Bln hoat tinh dutgc ép dén do Am 95-96%, sau do
axit héa bing H,SO4 d&n pH = 3 va cho vao binh phin #ng dun néng bing hoi nudc dén
110°C. Sau khi lam ngudi, bun dudce cho vao mdy li tAm dé tach cdc hat rin, roi sdy kho,
dap nhd va duge dimg lam phin bén. Phan nude duge cho vao thiét bi dong tu, X 1§ bing
ki€m dén pH = 5. Trong mdy dong tu, nudc dudc ling tir 1-6 h, sau dé bin duge tich
bing mdy li tim va ding 1am phin bén. Nudc ¢on lai dudge ¢d dic, x& 1y bang kiém, sdy
khd va nghién min, déng géi. P6 chinh 13 thanh phim B 5.

19.1.2.3. Sdn xudt ndm, men

Pé ting chat lugng men, ting cudng vitamin B, clia men, ngudi ta tién hanh sin
xudt hdn hgp men két hgp vdi bun hoat tinh.

Chuén bi hdn hdp bing cich trdn men va bin kho theo ti 1& 10:1. Khi d6, bdo ddm
lugng vitamin B, cin thi€t cho hén hop.

Nufic sach

b Khi di xt If

—

Bin hoat tinh

Hink 19.11. S0 di siin xudt men
Khai 1o

pp——

thitc phdm vii bin hoat tink
1- b€ ldng hai; 2- bon chifa; .
5- mdy bom; 4- may trén;
7

Men
 /
4
6- mdy siy; 7- vit 1l .3 W) @I
5

. . ) San phdm
19.1.2.4. San xudt protit

Dé€ sdn xudt protit ngudi ta x{ 1y bun hoat tinh bing HCI.
Hon h()’p dugc trdn trong 24h. Sau khi tdch nude bun duge xf Iy bing dung dich 0,1N
NaOH va dé ling tron&> Vong 24h. Sau do, phdl’l nude sau lng duge tach ra khéi bin, gia

nhiét d&n 80 - 90°C, rdi lam ngudi dén 25°C. Protit sé& ling, cho thém 10% HCL dén
pH=4,6-47, duge sdy va déng goi.

19.1.2.5. Sén xudt than hoat tinh

Bun hoat tinh du sdy khé dudc axit héa va trén vdi HCHO, nhiét phan & 700-800°C.

Nhiét dd cing cao thi vit liéu thu duge cang chit, lam giam khad ning phan ng. Qua
trinh nhiét phin sinh ra cdc hop chit dé bay hoi. G 600 °C, chat bay hoi gdm 70 % chilt
ban diu (28% la hop chdt cao phan i, 25% |3 nudce, 70% 1a khi). Trong phin cdc chil ¢o
chia C ¢on lai, cacbon chiém 80%.

Cacbon phdi dugce kich hoat biing oxi, hai nudc hodc CO,. Hoat héa biing oxi c¢lia
khong khi s& cho két qua 6t & nhiét do 350-450°C. Khi hoat héa bing hai nudc va CO-,
can cho thém xuc tic nhura, CaCO3, KoCOj3. Nhiét dd t8i wu cla gua trinh hoat héa 1a
750-1000°C. Sau khi hoat hoa, vat liéu dugc nghién nhuyén va phin loai. Pé thu than
dang hat, vit li¢u sau khi nhiét phan dudce tron vdi vat liéu két dinh, tao hat roi méi dem
di heat héa,
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Chat hdp phu ¢6 thé diéu ch& khong cin tic chat Bun duge khi nude trén mdy li
tam, sdy trong 16 h & 105°C, sau d6 cacbon héa 4 h & 700°C trong md1 trudng trd. Hoat
hda than thuc hién bang hdi nu’du & 800°C dén khi thidu ket 30%. Than thu dudc cd téng
dién tich bé mit 16 x6p 200 m ;’g va thé tich xép 0,31 cm’ fg Than ¢6 khd ndng chita 150
mg/g, ¢é dd bén kém.

19.2, TAN DUNG BUI

Phu thudce vao bién phép thu hdi (khé va wét), ban chat, s6 lu’dng, tinh chét héa 1y, nong
dd cdu ¥ ¢6 ich, tinh doc hai, gid i cung cdc chi tiéu khac, tOn tai cic phuong phap tin
dung, tiéu hiy va cdch li bui cong nghiép. Di nhién, viéc tin dung bui [a hop 1y hon ca.

Cac hudng sit dung bui cong nghiép la:

1. 8t dung nhv sédn phdm chinh.

2. Quay trd lai s3n xuit,

3. Buge ché bi€n trong nginh sdn xuat khéc.

4. Tan dung trong xay dung.

5. Budgc ché bién d€ thu hdi ciu td tao bot.

6. Sit dung trong ndng nghiép (diing 1am phan bén).

7. Tan dung trong cdc qud trinh ma & dé cdc tinh chit cda bui dude sit dung.

19.2.1. St dung byi lam san pham chinh

Vidu ctia qud trinh nay 12 sdn xudt mudi than (md héng).

Md hong dugc dp dung rong rai trong nhiéu linh vyc céng nghiép: san xudt cao su, vd
xe (> 90% tOng san lugng)... Md héng duge diéu ché€ trong qud trinh dot cde sdn phdm
diu mé hodc khi chay trong di€u kién khong & khong khi. Pic diém clia md héng 1a do
phdl‘l tin cao (kich thude hat trong khodng 0,01-5,5 um) va dién trd riéng thip. Ti tron
md héng niim trong khodng 1.700-2. (){)Okgf’mq kh&i lugng riéng d8 déng 40-300kg/m”.

Phu thuoa, vao phudng phdp sdn xuat va ching loai, ngudi ta dp dung cdc bién phdp thu
hdi md héng khic nhau.

Mt trong cdc phudng phép cong nghé sin xuit mod hong la phu’(mg phdp voi phun.
Theo phuong phap nay, mé héng duge diéu ché biing cdch dot sdn phim dau mé 1éng,
dugc phun bui bang voi phun trong thi€t bi phan ing & diéu klen khong di khong khi. Md
hong ndy ¢6 do phin tdn cao, bé mit riéng phin 12 25 - 35 m f}, Trong khi dua di xu ly
cd chita 80 - 100 mg md héng / m".

Trong sdn xudt, d€ tich md héng, ngudi ta sit dung thi€t bi loc dién nim ngang, hoat
dong dudi dp sudt du 50-100 Pa, trong khoang 180 - 230° C Néng d6 oxi cho phép trong
khi nhé hon 1,3% (thé tich) vi khi nay nguy hi€m dé chay né.

Trong thi€t bi toc dién dién ra sy két dinh céc hat 19 ltng, vi vdy dé thu hdi ching
ngudi ta sif dung cde xiclon. Mure do xt 1y trong thi€t bi loc dién 1a 97%, con trong x;dnn
la 80%. Nong dd byi trung binh sau loc dién 1,5-4,5 g;ﬂ’m3 sau xiclon 0,5-0,7 gm Sau
xiclon, kh1 dugc dua di d6t. MO héng tach ra khéi khi dude cho qua may nghién micron va
mdy €p, rdi duge tao hat va dong gou.
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19.2.2. Tuan hean bui trong sdn xuit

Piy la mdt trong cdc bién phdp phd bién va thich hgp dé ddm bdo sdn xudt khong
thai, vira ting hi€u qua sdn xuat, vira gidi quy&t vian dé bdo v& moi trudng.

Vi du, trong khi thdi clia sdn xuit tripoliphotphat natri ¢6 chita sin phdm chdy cda khi
e nhién, khong khi du, 4m va bui orthophotphat natri (Na;HPO4, NaH,PO4). Bui nay ¢6
d% phén tdn trung binh. Lugng bui gin 44% ning sudt cia hé théng theo orthophotphat
natri. Phin 16n bui dudc thu hdi trong xiclon t& hgp. Higu qud thu héi trong xiclon td hgp
1a 96,4%.

Khi sau xiclon duge cho vao thdp n¥a trin, duge twdi bing dung dich orthophotphat
nairi, dugc bdo hoa trong qud trinh tudn hoan dén khdi lugng riéng 1.300 kg/m”. Dung
dich bdo hda dugc dua di sdy, con hé thong dudc bd sung nudc mdi. Tiéu hao dung dich
cho 1 m’ khi 1a 00,2371, Hon hdp bui phin tdn ti¥ thing chifa bui cha xiclon duge dua di
s&n xuat san phiam chat lugng cao.

Hiéu qua x1¥ 1§ khi trong thdp rda tran 1a:

_ n=n'(l - a/m) =55,69% (19.3)

J day: ' =0,58 - hidu qua xir 1§ bing nudc sach;

a=944x10° Um® - lun luong dung dich rita, bi 16i cudn khdi thi€t bi & dang bot;
m = 0,237 Um" - luu ludng dung dich rifa.

Vi du d€ tdn dung amoniac vi bui cacbamit tir hdn hop khi bui di ra tir thi€t bi két
tinh ctia sdn xudt cacbamit, ngudsi ta dp dung phuong phap hip thu. Dung dich hap thu
duge tudn hoan trong hé thdng dé€n ndng d6 cacbamit 40 - 50%. Sau d6, né dude dua vé
sdn xuit chinh d€ ché€ bién thanh san pham, con d€ tiép tuc qud trinh X1t 1y ngudi ta st
dung mdt phin chiat ngung méi.

19.2.3. Tan dung buyi thu héi trong nginh san xuit nay lam nguyén liéu cho
nganh san xudt khac

Diy cling 1a m&t bién phdp phd bién stt dung bui thai trong cong nghiép héa chat va
cdc nganh khac.
Vi du, byi thidu két thu hdi trong xiclon t6 hop va loc dién khé trong sdn xuit H,SO4

chita trung binh 40-63% Fe; 1-2% §; 0,33-0,447% Cu; 0,42-1,35% Zn; 0,32-0,58% Pb; 10-
20 g/tdn cdc kim loai quy gid... ¢6 thé duge st dung trong 1o ndu chdy gang.

MO hong, téch ra khi X 1y khi cdng nghé va khi thdi cda mdt s6 nganh sdn xuit, cé
thé dudc st dung lam nhién li€u 10 didc. Trong qué trinh khi héa nhién liéu 1éng, bui md
héng duge thu hdi & dang dung dich nude, ¢6 thé duge ché bién thanh nhién liéu, Khi
d6, bun md héng (¢6 ndng dé md héng gin 5%) dwdc khit nwdc trén mdy loc chin
khong. Chit loc duge tron vSi dau hda theo ti 1& 140 kg:‘m3 bun. Hdn hgp dugce tao hat.
Sdn phdm thu dudge 14 hat nhién liéu kich thude 5 - 15 mm, chifa 25% md héng, 70% diu
héa va 5% am.
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Phuluc A

CAC TIEU CHUAN MOI TRUONG VIET NAM

GIA TRI GIGT HBAN CAC THONG O CO BAN

Phu luc 1

TRONG KHONG KHI XUNG QUANH (TCVN 5937-1995)

Ban vi: mg/l
STT Thong s& Trung binh th Trung binh 8h Trung binh 24h

l Co 40 10 5

2 NO, 04 - 0.1

3 50, 0.5 - 0.3

4 Pb - (L0035

5 04 0.2 - 0.06

6 Bui 1 litng 03 ; 0.2

Chi thich: Phuong phdp 1dy mdu, phan tich, tinkh todn, xdc dink cdc thong s6 cu thé duge quy
dinh trong cde TCVN tuong ting,

Phu Iuc 2

NONG PO TOI DA CHO PHEP CUA MOT SO CHAT POC HAI
TRONG KHONG KH{ XUNG QUANH (TCVN 5938-1995)

\DDCMJO\U]AL»JI\J'—]j

Ban vi: mg/l
Tén chdt | Cong thitc | Trung binh ngay dém | 1 lin (5i da |
Acrylonitril CH;=CHCN 0.2 5
Ammoenium NH; 0,2 -
Anilin C¢H:NH, ¢,03 .05
Anhydrit vanadic V.05 0,002 0,05
Ascn (hdp chat vo ¢d tinh theo As) As 0,003 -
Asen hydrua (asin) AsH, 0,002 -
Acid acetic CH,;COOH 0,06 0,2
Axil clohydrig HC} 0,06 -
Axit nitric HNQ, 0,15 0.4
0 | Axit sunfuric H,SO, 0,1 0.3
Benzen C:Hs 0.1 15
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Phu luc 2 (ti€p theo)

TT Tén chilt Cong thitc | Trung binh ngay dém 1 lin 151 da
{2 | Bui chi¥a sios

- Dianas 85-90% Si0, 0,05 0,15

- Gach chiu l&ra 50% S10, 0,1 0,3

- Ximang 10% Si0, 0,1 0,3

- Dolomit 8% S10; 0,135 0,5
13 | Bui chffa xi mdng 0 0
14 | Cadmi (gdm oxit va KL tinh

oo d()g 0,001 0,003
i5 | Cacbon disunfua C5; 3,005 0,03
16 | Cacbontetraclorua CCl, 2 4
17 | Clorofoc CHCl, 0,02 -
18 | Chi tetraetyl Pb({C;Hs), 0 0,005
19 | Clo Cl, 0,03 0,1
20 | Benzidin NH(C:H,), 0 0
21 | Cr kim loai va kap chit Cr 0,0015 0,0015
22 1 1.2-clodictan C,H.Ch, i 3
23 {1 DDT CyH, | Cl, 0,5 -
24 | Hvdroclorua HF 0,005 0,02
25 | Formaldehyde HCHO 0,012 0,012
26 | Hydrosunfua H,S 0,008 0,008
27 | Hydrocyanua HCN 0,01 0,01
28 | Mangan va hdp chat {tinh thco Mn/MnO,

MnO.) 0,01‘ -
29 | Niken (KL va hgp chil) Ni 0,001 -
30 | Naphta 4 -
31 ! Phenol CqHsOH 0,01 0,01
32 | Styren C:H;CH=CH, 0,003 0,003
33 | Toluen CqHsCH; 0,6 0,6
34 | Tricloetylen CICH=CC], { 4
35 | Thuy ngin Hg 0,0003 -
36 | Vinylelorua CICH=CH, - 13
37 | Xidng 1.5 5
38 | Tewracloctylen C,Cl, 0.1 -

Chii thich: Phuong phdp Idy mdu, phin tich, tinh todn, xdc dinh cdc théng s& cu thé dugc quy
dinh trong cac TCVN tuong ung.
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Phy lyc 3

GIA TRI GIGI HAN TOI BA CHO PHEP CUA BUI VA CAC HOP CHAT VO CG
TRONG KHI THAI CONG NGHIEP (TCVN 5939-1995)

baon vi: mg/l
T Thong 55 Gid tri gigi han
A B
1 Bui khoi:
- Niu kim loai 400 200
- Bé tdng nhua 500 200
- Xi minag 400 100
- C4c ngudn khic 600 400
2 Bui
- Chira St 100 30
_ - Chita amiing 0 0
3 Antimon 40 25
Asen . 30 10
5 Cadmi 20 1
6 Chi 30 10
7 Pong 150 20
8 Kém 150 30
9 Clo 250 20
10 HCl 50 200
11 Flo, HF 100 10
12 H,S 6 2
13 cO 1500 500
14 50, 2500 500
15 NOy 2300 1000
16 NOy (cdc ¢d sd san xuit axit) 4000 1000
17 H,S0; (cdc ngudn) | 300 35
18 HNQO, 2000 7
| 19 Ammoniac 300 100

Chii thich: Phuong phdp 1dy mdu, phan tich, tinh todn, xdc dinh cdc thong s& cu thé dugc quy
dinh trong cde TCVN wiong tng.

Gid 1rf gidi han & o6t A dp dung cho cde co sd dang hoat déng

Gld tri gidi han & <Gt B dp dung cho tat cd cdc co sd k8 tir ngay co quan qudn Iy méi truong
quv dinh.
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Phuylyuc 4

GIA TRI THAT TOI BA CHO PHEP CHAT HUU CO VAO KHONG KHI

(TCVN 5940-1995)

TT Tén Codng thite
[ [ Axcten CH,COCH,

2 Acctyl tetrabromua CHBr,CHBr»

3 Acelaldehyt CH;CHO

4 Acroleine CH,=CHCHO

5 Amylaxetat CH;COOC;H,,
6 Anilin C¢HsNH,

7 Anhydric axetic {CH;CO),O

8 Bezidin NH,(CgH4),NH,
9 Benzen, CeHg

10 Behzyl clorua CsHsCH,Cl

11 Butadien CsHq

12 Butan CsHip

13 | Butyl axetat CH,COOC,H,
14 N-Butanol C,Hy,OH

15 Butylamin CH.CH,CH,CH,NH,
16 Cresol (o-, p-. m-) CH,C¢H,OH

17 Clobenzen CHsCl

18 Cloroform CHCl,4

19 | B- Cloropren CH=CCICH=CH,
20 Clopicrin CCI3NGO,

21 | Cyclohexan .| CsHiz

22 Cyclohexanol C¢H; OH

23 | Cyclohexanon CeH,, O

24 Cyclohexen CsHyy

25 | Dietylamin (C:Hs).NH

26 Diflodibrommetan CF,Br;

27 o-Diclobenzen C¢HLClL;

28 1,1-Dicloetan CHCI,-CH;

29 1,2-Dicloetan CH,CI-CH,Cl
30 | Diclodiflometan CF,Cl,

31 Dioxan C,H.O5

32 | Dimetylanilin CeHsN(CH,)y
33 Dicloetylete {CICH,CH;),0O
34 Dietylformamit (CH;);NOCH

Gidi han t5i da

2400
14
270
1.2
525
19
360
0

80

5
2200
2350
950
300
15
22
350
240
15
0.7
1300
410
400
1350
75
860
300
400
790
4950
360
25
90
6O
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Phu luc 4 (ti€p theo)

TT Tén Cong thifc Gidi han 181 da
35 Dimetylsunfat (CH,);80, 0.5
36 Dyctylhydrazin {NH,),INNH, 1
37 Dinitrobenzen (o-, p-, m-) CeHi(NO,), 1
38 | Etylaxetat CH,COOC;H; 1400
39 | Etylamin C,H:;NH, 45
40 | Etylbenzen C,HC:H; 870
41 Etylbromua C,H:Br 890
42 | Etylendiamin NH,CH,CH;NH, 30
43 | Ewylendibromua BrCH=CHBr 190
44 Etangl C,H;OH 1900
45 Etylacrylat CH,=CHCOOC-H; 100
46 Etylen clohydrin CH,CICH,;CH 16
47 | Etylen oxit CH,0CH; 20
48 Evl ete C,HsOC,H; 1200
49 Etyl clorua C,H;C1 2600
50 | Etyl silicat (C;H;5)45810, 850
51 Etanel amin NH,CH,CH,OH 45
52 { Fufural C,H:;OCH,0H 20
33 | Formaldehyde HCHO 6

1 54 | Fufuryl C,H;OCH,0H 120
55 Flotriclometan CCIKF 5600
56 n-Heptan C;H,q 2000
57 n-Hexan CeHiq 450
58 Isoprepylamin (CH;);CHNH, 12
59 | Isobutanof (CH3),CHCH,OH 360
60 | Metylaxetat CH;COOCH; 610
61 Metylacrylal CH,=CHCOOCH; 35
62 Metanol CH,0H 260
63 | Mctylaxetylen CH,C=CH 1650
64 | Metylbromua CHiBr 80
65 Metyl cyclohexan CH;CeH,, 2000
66 Metyl cyclohexanol CH,C¢H,,CH 470
67 | Metyl cyclohexanon CH,C:H,O 460
68 | Mctyl colrua " CH,Cl 210
69 | Metylen clorua CH,Cl, 1750
70 Metyl cloroform CH;CCl; 2700
71 . | Monometyl anilin CsHsNHCH; 9
72 Metanol amin HOCH,NH, 31
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Phuy luc 4 (ti€p theo)

TT Tén Cong thdc Gidi han 81 da
73 Naphtalen CioHy 150
74 Nitrobenzen CsHsNO; 5

75 Nitroctan CH;CH,NQO; 310
76 Nitroglycerin C3Hs(NO; ), 5

71 Nitrometan CH;NO, 250
78 | 2-nitropropan CH;CHNO,CH, 1800
79 Nitrotoluen NO,CyH,CH; 30
80 Octan CyHig 2850
81 Pentan CsHi, 2050
82 Pentanon CH;CO(CH;):CH; 700
83 Phenol C¢HsOH 19
84 Phenylhydrazin C:HsNHNH, 22
85 Tetracloetylen CCl,=CCl, 670
86 | Propanol C;H,OH 980
87 | Propylacetat CH,COOC;H; 840
88 | Propylendictorua CH,CHCICH,C] 350
89 | Propyenoxit C:H:O 240
90 Propylen ete CsH;0C;H; 2100
91 Pyrindin CsHsN 30
92 Pyren CigHiy 15
93 QQuinon C.H.O: 0.4
94 Styren CH;CH=CH, 420
05 Tetrahydrofural C,H,O 590
96 1,1-2 2-1etracloetan CLHC-CHCl, 35
97 Tetraclometan CCl, 65
98 Toluen CqHsCH; 750
99 Tetranitrometan C(NO,), 8
100 | Toluidin CH,CH,NH; 22
131 | Toluen-2,4-diisocyanat CH,CH3:(NCQO), 0.7
102 | Trietylamin {C;Hs):N 100
103 | 1,1,2-tricloetan CHCI,-CH,ClI 1080
104 | Tricloetylen CHCI1=CCL, 110
105 | Triflobrommetan CF;Br 6100
106 | Xylen (-0, -p, -m) CHL(CH;); 870
107 | Xylidin (CH,),CsHsNH, 50
108 | Vinylclorua CH,=CHC1 150
109 | Vinyl toluen CH,=CHC¢H,CH, 480

Chii thich: Phuong phdp I8y mdu, phan tich, tink todn, xdc dinh cde thong 56 cu thé dugc quy
dinh trong cde TCVN tuong ing.
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Phulyge 5

. GIA TRIGIGI HAN CHO PHEP CUA CAC THONG 56
VA NONG PO CHAT O NHIEM TRONG NUGC MAT (TCVN 5942-1995)

TT Théng s6 Pan vi Gid trl gidi han
. A B
1l |pH 6-8.5 5.5-9
2 BODs(20°C) _ mg/1 <4 <25
3 COD mg/l >10 >35
4 DO mg/l =6 =2
5 S8 mg/l 20 80
6 As mg/] 0.05 G.1
7 Ba mg/l 1 4
8 | Cd ‘ mg/] 0.01 0.02
9 Pb mg/l 0.05 0.1
10 [ Cr(V]D) mg/l 0.05 0.05
It | Cr(lIl) mg/l 48! 1
12 | Cu mg/l 0.1 |
13 | Zn my/1 1 2
14 | Mn mg/l 0.1 0.8
[5 | Ni mg/1 0.1 1
l6 | Fe mg/] 1 2
17 | Hg mg/l 0.001 0.002
18 | Sn mg/1 1 2
19 | NH; {theo N) mg/1 0.05 1
20 |F mg/l 1 1.5
21 | NOy'(theo N) mg/l 10 15
22 | NO;{thec N) mg/l {3.01 0.05
23 | CN mg/l 0.01 0.05
24 | Phenol (t8ng) mg/l 0.001 0.02
25 | Diumd mg/l 0 0.3
26 | Chitidy ria mg/l 0.5 0.5
27 | Coliform MPN/100ml 5000 10000
28 | Téng hod chit bao vé thyc vt (it DDT) mg/l 0.15 0.15
26 | DDT mg/l 0.01 001 |
30 | Tdng hoat dd phéng xa alpha Bg/l 0.1 01
31 | Tong hoat dd phéng xa beta By/l I 1
Chii thich:

Phucmg phdp Idy mdu, phin tich, tinh todn xdc dinh tirng thong s¢ va nong do cu thé dute quy
dinh trong cae TCVN tuony dng,

Cot A dp dung doT vadi nude mdr o thé ding lam ngudn nude cdp sinh hoat (nhung phdi qua
gud trinh xit Iy theo quy dinh).

Cét B dp dung d6i vai nude mdt ding cho muc dich khde. Nude disng cho ndng nghiép v nudi
tring thuy sin 6 nhitng quy dinh riéng,
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Phu luc 6
GIA TRI GIG1 HAN CUA CAC THONG SO VA NONG DO CHAT O NHIEM

TRONG NUGC BIEN VEN BJ (TCVN 5943-1995)

Gid tri gidi han

T Thng 0 Bon vi Baitgm | NUOLUY g ikhac
541
I |Nhiétdd °C 30 30 30
2 M khong khé | khéng khé | khdng kho
chiu chiu chiu
3 |pH 6.5-8.5 6.5-8.5 6.5-8.5
4 DO mg/] >4 =5 >4
5 |BOD; (20°C) mg/l <20 <10 <20
) S8 mg/} 25 50 200
7 As mg/] 0.05 0.01 0.05
8  |NH; (Tinh thco N) mg/1 0.1 0.5 0.5
9 |cCd mg/l 0.005 0.005 0.01
10 |Pb mg/l 0.1 0.05 0.1
11 |Cr(vD mg/l 0.05 0.08 0.05
12| Cr{IIT} mg/] 0.1 0.1 0.2
13 |Cl mg/l - 0.01 -
14 Cu mg/l 0.02 0.01 (.02
15 F mg/l 1.5 1.5 1.5
16 {Zn mg/l 0.1 0.0l 0.1
17 |[Mn mg/l 0.1 0.1 0.1
18 |Fc mg/l 0.1 0.1 0.3
19 |Hg mg/l 0.005 0.005 0.01
20 i§T mg/l 0.01 0.005 0.01
21 |CN mg/1 0.01 0.01 0.02
22 | Phenol (8ng mg/l 0.001 0.001 0.002
23 | Vdng ddumd mg/l 0.0 0.0 0.3
24 |Nhil ddu md mg/l 2 ! 5
25 | Tong hod chit bdo vé thue vit mg/l 0.05 0.01 0.05
26 |Coliform MPN/100m] 1000 1000 1000

thé ducic quy dinh trong cde TCVN tuong ing.

Chii thich: Phuong phdp &y mdu, phdn tich, tinh todn xdc dink timg thong s& va nong do cu
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Phuy luc 7

GIA TRI GIG1 HAN CHO PHEP CUUA CAC THONG SO VA NONG B0
CAC CHAT O NHIEM TRONG NUGC NGAM (TCVN 5944-1995)

TT Théng s6 Bdn vi Gid tri gidi han
1 pH 6.5-8.5
2 Mau Pt-Co 5-50

3 Pé cimg (theo CaCO5) mg/l 300-500
4 Ch&t rin t3ng cong mg/1 750-1500
3 Asen mg/l 0.05

6 Cadmi mg/] 0.01

7 Clorua mg/l 200-600
8 Chi mg/l 0.05

9 Crom (V1) mg/l (L.05
10 Xianua mg/l 0.01
I Dong mg/l 1.0
12 Florua mg/t 1.0

13 Kém mg/l 5.0
14 Mangan mg/l 0.1-0.5
15 Nitrat mg/l 45

16 Phenol mg/l 0.01
17 Sit mg/l 1-5
18 Sunfat g/l 200-400
19 Thuy ngéin mg/l 0.001
20 Selen mg/l 0.01
21 Fecal coli MPN/100ml 0

22 Coliform MPN/100ml 3

Chii thich: Phuong phdp ldy mdu, phdn tich, tinh todn xdc dinh titng thong s6 va néng do cu
thé dugc quy dinh trong cde TCVN tuong ting.
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NUGC THAI CONG NGHIEP GIA TRI GIGI HAN CAC THONG SO

Phuluc 8

VA NONG {310) CHAT O NHIEM (TCVN 5945-1995)

Gid tri gidi han

TT Théng s& Pon vi
A B C
L Nhi¢1 dé °C 40 40 45
2 pH 6-9 5.5-9 5-9
3 BOD;(20°C) mg/1 20 50 100
4 COD mg/l 50 100 400
3 Chilt rdn [d ling mg/l 50 100 200
6 Ascn mg/l 0.05 0.1 0.5
7 Cadmi mg/t (.01 0.02 0.5
3 Chi mg/t 0.1 0.5 1
9 Clo du mg/} ] 2 2
10 Cr(VI) mg/l 0.03 0.1 0.5
11 Cr(III) mg/l 0.2 1 2
12 Ddu md khodng mg/l KPHD L 5
13 Dau ddng thuc vit mg/1 KPHB 10 30
14 | Dong mg/l 0.2 1 5
L5 Kém mg/l | 2 5
16 Mangan mg/l 0.2 1 5
17 Niken mg/l 0.2 1 2
] Photpho hitu cd mg/l 0.2 0.5 l
19 Photpho (6ng 56 mg/l 4 ) 8
20 | Sd “mg/l 1 5 10
21 Tetracloctylen mg/1 0.02 0.1 0.1
22 Thiéc mg/l 0.2 | 5
23 Thuy ngin mg/1 0.005 0.005 0.01
24 Téng Nitd mg/l 30 60 60
25 Tricloctyien mg/1 0.05 0.3 0.3
26 Ammoniac (theo N) mg/l 0.1 1 10
27 Florua mg/! | 2 5
28 Phenol mg/1 0.001 0.05 1
29 Xyanua mg/l 0.05 0.1 0.2
30 Téng hoat d6 phéng xa alpha Bg/l 0.1 0.1 -
31 Téng hoat d6 phéng xa bela Bg/l 1.0 1.0 -
32 Colitorm MPN/100ml S000) 10000 -
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Chii thich :
KPHD: Khiing phdt hign duoc

Phutmg phdp Idy mdu, phan tich, tinh todn xdc dinh titng thdong 56 va nong do cu thé dugc quy
dinh trong cde TCYN twong tng.

Nudde thdi cong nghiép c6 gid tri cde théng s6 v nong do cde thanh phin bdng hodc nhé hon
gid tri quy dinh trong ¢Ot A c6 thé do vao cde khu viee mitde duge ditng lam ngudn nude cdp cho
sink hout,

Nude thati cdng nghiép oo gid tri cde théng s6 va ndng df cdc thanh phdn bing hodc nhd hon
gid tri quy dinh trong ¢t B chi duge do vao cde khue vae nude diong cho muc dich giao théng thity,
HGE tiéu, bot 161, nuéi thity sin, tring trot ...

 Nutie thdi cOng nghiép cd gid tri cde thdng s6 va néng do cdc thanh phan Ion hon gid tri quy dinh
trong cOt B nhung khing vupt qud gid tri trong 6t C chi duge di vao nhitng noi duge quy dinh.

Nuddc thai cong nghiép d gid tri cdc thing 56" vé ndng dé cdc thanh phdn lon hon gid tri guy
dinh trong ¢t C thi khéng dugc phép thdi vao moi truong.
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Phu luc 9

NONG PO CHO PHEP CUA CAC CHAT VO G TRONG KHI THAL
CONG NGHIEP UNG VOI LUU LUGNG KHAC NHAU VA TRINH BO
CONG NGHE, THAT RA TRONG KHU CONG NGHIEP. (Ky=1} (TCVN 6991:2001)

Cong nghé cip A Cong nghé cip B Cdng nghé cap C
R . n=0.6 Kew=0.75 Ken=1
T st e T o 7ol @ [ & ol o o
Ko=1 [Kg=0.75| Kg=0.5 |Kg=1{Kq=0.75|Kg=0.5 | Kg=1|Ko=0.75 | Ko=0.5
i {Antimon 15 | 11.25 7.5 [18.75[14.0625] 9375 | 25 | 1875 | 125
2 |Asen 6 4.5 3 75| 5625 | 375 | 10 | 75 5
3 | Cadmi 06 | 045 03 |075] 05625 | 0375 | 1 0.75 0.5
4 |Chi 6 45 3 75 | 5625 | 375 | 10 7.5 5
5 |Ddng 12 9 6 15 | 1125 | 75 | 20 15 10
6 {K&m 18 13.5 9 225 16.875 | 1125 | 30 | 225 15
7 |clo 12 9 6 15 | 1125 | 7.5 | 20 15 10
8 [HCI 120 90) 60 150 | 1125 | 75 | 200 | 150 100
9 | Flo, HF 6 4.5 3 75| 5625 | 375 | 10| 75 5
10 |H,S 12 0.9 0.6 15| 1125 | 075 | 2 1.5 1
11{CO 300 | 225 150 {375 | 281.25 | 1875} 500 | 375 250
12 (S0, 300 | 225 150 | 375 | 28125 | 1875 | 500 | 375 250
13 |NOy (cac ngudn) | 600 | 450 300 | 750 { 5625 | 375 |1000| 750 | 500
14 |NOx(cdced st | oy | 4en 300 | 750 [ 5625 | 375 |1000| 750 | 500
San Xuat axit)
15 |H,S0, 21 15.75 10.5 [26.25|19.6875|13.125| 35 | 2625 | 175
16 {HNO, 42 31.5 21 525 | 39375 | 2625 | 70 | 525 35
! 17 | Ammoniac 60 45 30 75 | 5625 | 375 | 100 75 50
Chut thich:

Bon vi: mg/Nm'

Q,: Ung vii cdc ngudn théi 6 e lupng khi théi nhé hon 5000 mi'/h,

O-: Ung védi cdc nguon thii oo luu lugng khi thii >5000 m’/h va rhé hon 20000 m'/h

Q. Ung vadi cdc nguon thai cé luu lugng khi thai > 20000 m'/h.

Cong nghé cdp A: dp dung cho cde o s¢t sdn xudt cong nghiép c6 cdc thiét bi méi, hién dai,
tueing duong vii trinh di cing nghé hién thai cia thé giai,

Cang nghé La,-';r B:ap dung cho cdc co sd sdn xudt cong m,!hfep dung hoat drmg {cdp C) sau khi
duwore ddu tu, cdi tién, ndng cap thiét bi, cing nghe theo yéu cdu ciu v quan quan ty mai rrwrmg dé
tudn thii neu chudin thdi, hodc sau khi phl cdi tién thiét bj, cong nghé theo yéu cdu sin xudt; hodc

la thiét bi cdp A m'umg’ duge vin hanh, hoat déng ti sau khi Ludt bdo vé méi trudng o6 hiéu lue dén
theri diém tidu chudn nay ductc cong bé.

Céng nghé cdp C: dp dung cho cde cof st sdn xudt cong nghiép dang hoat déng nhung duoe
lidp ddr, vdn hanh tit thang 0171994 tre vé trudc.

Koy HE 56 tinh theo trinh dé cong nuhé,

Ky: HE s0 tink theo quy md nguin thii.

Ky Hé s ph&n VUAE.

Cidc hé 56 nay co thé thay dm 1y theo yéu cdu, muc tiéu kidm sodt 6 nhiém cia cde co quun
qgudn 1Y moi truong oo thdm quyén.(Phy luc A TCYNG994:2001)
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Phu luc 10

NONG PO CHO PHEP CUA CAC CHAT VO CO TRONG KHI THAI
CONG NGHIEP UNG VGI LUU LUGNG KHAC NHAU VA TRINH PO
CONG NGHE, THAT RA TRONG KHU PO THI. (Ky=0,8) TCVN 6992:2001

Cong nghé cdp A Coéng nghé cip B Cong nghé cap C ]
, o Ken=0.6 Ken=0.75 Ken=1
Ty Mhomese P Tealal e ool & |
Ko=1{K=0.75 |[Ko=0.5] Kg=1 |Kq=0.751Ko=0.5| Kg=1 | Kg=0.75 | Ko=0.5
1 2 3 4 5 6 7 8 9 10 1
1 Antimon 12 9 6 15 | 1125 | 75 | 20 15 10
2 |Acen 48 | 36 2.4 6 45 3 8 6 4
3 |Cadmi 048 | 036 | 024 | 06 | 045 | 03 | 08 0,6 0.4
4 |chi 48 | 36 2.4 6 4,5 3 8 6 4
5 Pdng 9,6 7.2 4.8 12 9 6 16 12 8
6 Kém 144 | 108 | 7.2 18 13,5 9 24 18 12
7 |Clo 96 | 72 4.8 12 9 6 16 12 8
8 1HCI 96 72 48 | 120 90 60 | 160 120 80
9 |Flo, HF 48 | 36 2.4 6 45 3 8 6 4
10 |H,S 096 072 | 048 | 12 0.9 06 | 1.5 12 0.8
11 |Co 240 | 180 | 120 | 300 | 225 150 | 400 | 300 200
12 |80, 240 | 180 | 120 | 300 | 225 | 150 | 400 | 500 200
13 [NOx (cicngudn) | 480 | 360 | 240 | 600 | 450 | 300 | 800 | 600 400
4 SN}?“”E‘I'S" COsd 1 4g0 ] 360 | 240 | 600 | 450 | 300 | 800 | 600 400
15 1H.SO, 168| 126 | 84 | 21 | 1575 | 105 | 28 21 14
16 {HNO, 336 252 | 168 | 42 | 315 | 21 56 42 28
17 {Ammoniac 48 36 24 60 45 30 80 as 4}
Chii thich:

- Bom vi: me/Nnv'.

- Q. ving voi cde ngudn thai cd luu luong khi thii nhé hon 5000 m/h,

- Qo: ving Vi cde nguon thdi ¢6 haw lugng khi thai 25000 m/h v < 20000 m’/h.

- Oy ting vdi cdc nguon thdi 6 Tuu lugng khi théi = 20000 m/h.

- Cdng nghé «dp A: dp dung cho cdc co s sdn xudt cong nghiép cé cdc thiét bi mai, hién dai,
tuong dirng vai irinh 4o cing nghé hién thii cia thé’gfr}"i

- Cong nghé cap B: ap dung cho cde co s sdn xudt umg nghlep dung hout dong (Lap C) suu
khi duwpc ddu ti, cdi tién, ndng cdp thiét bi, cong nqhe theo ylu cdu cla co guan quan Iy méi truong
dé tudn thii tidu chu(m thei, hodc sau khi phdi cdi tien thiét bi, cong nghé theo yeu cau san xudt;
hogic la thiét bi cap A nhimg duvc van hanh, hout dng 1t sau khi Ludt bdo vé mdi tridng o hidu
I dén thoi diém tidu chudn nity duoce cong bd.

- Cong nghé cdp C: dp dung cho c.:i\c e 53 sdn xudt cong nghiép dang hoat ddng nhimg duoc

ldp ddt, vin hanh tir thdng 0171994 trd vé trude.

- Kon: he & tinh theo trinh d6 cong nghé.

- Ko hé s6'tinh theo quy mé nguin thii.

- Ky hé cr’f;}hcﬁn vitng,

Cic hé 86 niy o6 thé thay dm tiy theo yéu cau, muc tiéu kiém sodt 6 nhidm cia cde cd quan
qudn I¥ mai trigomg oo thdm quyén (phu luc A TCVN 6994:2001 ).

334



Phy luc 11

NONG PO CHO PHEP CUA CAC CHAT VO CC TRONG KHI THAI CONG
NGHIEP UNG VGI LUU LUONG KHAC NHAU VA TRINH DO CONG NGHE,
THAIRA TRONG VUNG NONG THON VA MIEN NUI (Kv=1.2) (TCVN 6993: 2001)

Céng nghé cip A Coéng nghé cap B Cong nghé ¢ap C
n o KCN=0-6 K{N=O75 KCN=1
T Thenesd e, e o] e |olo] @ | o
Ko=1| Kg=0.75 | Kg=0.5 |Kq=1|Kq=0.75/Kq=0,5Kq=1|Kq=0.75|K 0.5
I |Antimon 18 | 135 9  |225[16875] 1125 30 | 25 | 15
2 |Asen 72 | 54 36 | 9| 675 | 45 | 121 9 6
3 |Cadmi 0721 054 036 | 09| 0675 | 045 | 12| 09 | 06
4 |cni 72| 54 36 | 9| 675 | 45 | 12| 9 6
5 |péng 144 | 108 72 |18 1351 9 |24 18 | 12
6 |Kem 206 | 162 105 |27 12025 | 135 | 36| 27 | 18
7 clo 144 | 108 72 118 135 | 9 | 24| 18 | 12
8 [HC) 144 | 108 72 10| 135 | 90 |240| 180 | 120
9  [Flo, HF 72 | 54 36 | 9| 675 | 45 [ 12| 9 6
10 |HS 44 | 108 072 | 18] 135 | 09 [24] 18 | 12
Il |co 360 | 270 180 | 450 | 3375 | 225 | 600 | 450 | 300
12 |30, 360 | 270 180|450 | 3375 | 225 |600| 450 | 300
13 [NOy (cc ngudn) | 720 | 540 360 1900 | 675 | 450 |1200| 900 | 600
14 NOx(cdceosd 5y | gyq 360 [900 | 675 | 450 {1200] 900 | 600
san Xuit axil)

15 |H:80, - 252 | 189 126 |315|23625(1575 | 42 | 315 | 21
16 |HNO, 504 | 378 252 | 63| 4725 | 315 | 84 | 63 | 4
17 |Ammonisc 72 54 36 |90 | 675 | 45 [120] 90 | e |

Chu thich: Pon vi: mg/an“.

@y dng voi cde ngur'}n theti ¢6 luu lugng khi théi < 5000 m'/k.

O, ving voi cdc ngu(m theti ¢6 hou lugng khi thdi 25000 m'/h va < 20000 nr /n.

Q. thng vdi cde ngudn thdi o6 luu lugng khi théi > 20000 m'/h.

Cing nghé cdp A: dp dung cho cdc co s¢ sdn xudt cong nghiép o cde thiet bi mdi, hién dui,
twong ducng voi trinh dj cdng nghé hién thot ciiu thé gidi.

Conq nghe r_ap B: dp dung cho cde co 53 sdn xudt cong gh{ep dung hogt d(mg {cdp C) sau khi
duge diu tu, cdi tién, ndng cdp thidt bi, cong nghe theo yéu cdu cua cof Guun quan Iy mdi trieing a&
tudn thi {teu chudn thai, hoge sau khi phai cdi 1ién thiét bi, clng nghé theo yéu cdu sdn xudt; hodc
la thiét bi cdp A nhing duvic v@n hanh, hogt ding tit sau khi Ludt bdo vé mii truomg ¢ hidu lye dén
thari didm tiéu chudn niy duge cong b,

Cong nghé cdp C: dp dung cho cdc ¢ s sdn xudt cong nghiép dang hoat ding nhumg duere
lip ddit, van kanh tie thdng 0171994 tr6 vé trudse.

Ken: hé 56 tinh theo trinh d cong nghé,

K|): hé 54 tinh theo quy mdé nguin thii.

K he¢ s‘(ﬁ'phc?n viing.

Cde h¢ 56 néy 6 the thay d'm 1y theo yéu cdu, muc tiéu kiém sodt & nhiém cia cde co qun
qudn 15 moi truimg oo thiim quyén (Phy tuc A TCVYN 6994:2001).
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Pha lyc 12

NONG PO CHO PHEP CUA CAC CHAT HOU CG TRONG KHI THAI
CONG NGHIEP UNG VI LUU LUGNG KHAC NHAU VA TRINH PO
CONG NGHE, THAI RA TRONG KHU CONG NGHIEP (Kv=1) (TCVN 6994:2001)

Cong nghe cip A Cbng nghe cip B Cong nghé cip C
TT Tén Cong thic K06 K075 K=l
] Q (o] Q Q: Q O & 8]
K=t | Kg=075 | Ko=05 | Kol | Kg=075 | Ko=005 | Kom! | K075 | K05
1 2 3 4 3 & 7 8 9 10 11 12
| Axeton CH.COCT, 1440 1080 720 1800 1350 9500 2400 1800 1200
2 |Aeet! CHBr,(CHBr, 84 | 63 42 | 105 | 7875 | s25 | 14 10.5 7
letrabromua
3 Acetaldehyl CHL,CHO 162 1215 81 2025 | 151875 | 10125 | 270 2025 135
4 Acroleine CH;=CHCH( 072 054 0.306 0% 0.675 (.45 12 09 a6
> Amvlaxetat CHCOOCH, 35 | 23625 | 1575 | 39375 |2953125 192‘3? 525 | 39375 | 262.5
6  |Anilin CH;NH, 114 | 855 57 11425 | 106875] 7125 | 19 | 1425 | 95
7 Anhydric axctic  |(CH;CORC 216 162 108 270 2025 i35 360 270 1R
8 Bezidin INHaiCqHy):INH, 0048 | 00036 | 0.0024 | 0.006 | 00045 | 0.003 | 0.008 0006 0.004
9 Benzen CeHx 48 36 24 60 45 30 80 60 40
10 |Benzyl clorua CeHsCH,Cl 3 225 I5 375 28125 | 1.872 3 375 25
11 |Butadien CoHe 1320 9N 660 1650 12375 825 2200 1630 1100
12 |Butan C.Hy; 141G | 10575 705 1762.5 [1321.875| 881.25 | 2330 17625 1175
13 [Buyl axetat CH.COQC,H, 570 4575 285 T12.5 | 534375 | 35625 | 930 7125 475
14  |N-Butino! C,H,0H 180 13 S0 225 16875 | 1125 300 225 150
15 |Butylamin Yci?-"CH?CHECHzN o | 675 | a5 | 1125|4375 (5625 | 15 | 1125 | 75
16 |Cresol (o, pr, m=) |CTLCH,OH 13.2 99 6.6 16.5 12,375 | 825 22 16.5 il
17 |Clobenzen CH:CI 210 157.5 105 2625 | 196875 [ 131.25| 350 262.5 175
18 [Cloroform {CHCl, |44 108 72 180 135 90 240 180 120
19 |p-Cloropren  |CH,=CCICH=CH, | 54 | 405 27 | 6715 | 50625 [ 3375 | 90 | 675 | 43
20 |Clopicrin CCLNO, 042 0315 021 (0.525 | 039375 1 0.2625 07 0.525 .35
21 |Cyclohexan CoH; T80 585 390 975 T3125 | 4875 | 1300 975 650
22 |Cyelohexanot CqH, ,OH 246 184.5 123 307.5 | 230,625 | 15375 410 3075 205
23 |Cyclohexanon  [CH,,0 240 180 120 300 225 150 400 300 200
24 |Cyclohexen CoHy, 310 607.5 405 10125 | 759375 150625 | 1350 13125 675
25 | Dietylamin {CaHNH 45 33,75 225 56.25 | 421875 | 28.125 75 56.25 375
26 |Diflodibrommetan;CF;Bry 516 387 258 645 48375 | 3225 860 645 430
27 |o-Diclobenzen  [CHLCL 180 135 90 225 16875 | 1125 | 300 225 150
IR | LI-Dicloetan {CHC-CH, 240 180 120 300 225 150 400 300 200
29 |1.2-Dicloctan CH.CI-CH,(C1 474 3555 237 5925 | 444375 |1 29625 | 790 592.5 395
3 Dicloditlomeran [C1HCL 20700 | 22275 1485 | 37125 (2784.375(1856.25| 4950 | 37125 | 2475
31 |Dioxan CiHy(), 216 162 108 270 202.5 135 360 270 1B
32 |Dimetylanikin CrHsN(CH- ), 15 11.25 7.5 18.75 1 14.0625 | 9375 25 1875 I25
33 |Diceetylete  [(QICHCH,),0 51 | 405 77 675 | S0.625 | 3375 | 90 675 45
|34 [Dietylformamit [(CHy),NOCH 36 27 18 45 3375 225 60 45 30
35 |Dimetylsunfat |[(CH,LS0, 0.3 0.225 015 0375 | 028125 | QU875 05 .375 Q.25
136 |Dyetylhydiazin |(NH,),NNH, 06 | 045 | 03 | 075 | 05625 | 0375 | | 075 | 05
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2 3 4 5 6 7 8 g 10 il 12
7 :3}1"';"::“']““ CoHLNO) 06 | 045 | 03 | 075 | 05625 | 0375 | 1 075 | 05
3% lylamin C,H:NH, 27 20.25 135 3375 | 253125 | 168751 45 3375 225
38 ythenzen C,H:C Hs 522 1S 261 6525 | 489375 | 32625 | 870 6525 435
40 .}Elylhromua C,HsBr 334 HN)5 267 667.5 | 500625 | 333.75] 8%0 667.5 445
s < |Fylendiamin NH,CH.CH;NH; 18 13.5 9 225 | 16875 | 11.25 30 225 15
| 42 |Ervlendibromua |BrCH=CHBr 114 835 57 1425 | 106875 | 71.25 | 180 142.5 93
I 43 |Bunol C.HOH 1140 855 570 1425 | 106875 | 7125 | 1900 1425 350
;_ -l-}_ ) Erylacrytat CH,=CHCOOC,H; 60 45 30 5 56.25 37.5 100 75 a0
.35 |Litylen clohydrin |CH,CICHLOH 96 7.2 43 12 9 6 16 12 8
46 lityien oxit CHOCH, 12 9 6 15 11.25 75 20 15 10
7 ]‘ll_yl ele CaHOC;H, 720 540 360 S0 675 450 1200 .0 1] 600
48 1kl clorua Ll 1560 1170 THO ) 1950 1462 5 975 2600 1950 1300
49 Lityl silicat (CoI 150,510, 510 3825 255 6375 | 478125 | 31875 850 637.5 425
50 (Llanol amin NH,CH,CHLOH 27 2025 13.5 3375 | 253125 | 16875 45 3375 225
51 l"u_fg_:ml CyHOCH,0H 2 9 6 15 11.25 15 20 15 10
52 l"omllldchydc HCTIO 36 27 L8 4.5 3375 225 & 45 3
53 |Futuryl C,H,OCH,0H 720 | 540 360 | 900 | 675 | as0 | 1200 | 900 | 600
54 |Flowiclomelan  [CCLEF 3360 2520 1680 4200 3150 1 2100 | 5600 4200 2800
55 |n-Heptan CoH, 1200 G000 60 15(X) 1125 750 2000 1500 1000
360 |n-Hexun  |CHy, 270 2025 135 3375 [ 253125 16875 4350 3375 225
57 |lsopropylamin  [{CHLLCHNE, 7.2 5.4 36 9 675 4.5 12 9 6
| 38 |Isubutanol (CH LCICH,0H 210 162 I{3)] 270 2.5 135 360 270 180
39 |Melylxett CHCOOCH; 366 2745 183 4575 [ 343,125 | 22875 | 610 457.5 305
6y |Metylacrylat CH=CHCOOCH, 21 1575 10.5 2625 1196875 | 13.125 35 26.25 17.5
Gl Metanol _ CHLOH 156 17 78 195 146.25 | 975 260 195 130
62 | Metvluxetylen  |[CHyC=CH 990 7425 495 123751 928,125 | 61875 | 1650 12375 825
63 |Metylbromua CILBr 48 36 24 i} 45 30 80 60 4}
6 Mevl CHGe M 1200 | 900 | 600 | 1500 | 1125 | 750 | 2000 | 1506 | 1000
cyclohexan
65 [Mey! CHGCAHOH 282 | 2015 | 141 | 3525 [ 264375 [ 17625 | 470 | 3525 | 235
cyclohexanot
o0 gjﬂ;mmn CHAHO 76 | 207 138 345 | 25875 | 1725 | 460 345 230
67 Moyl colrua CH,Cl 126 945 03 1575 | 118.125 | 7875 | 210 157.5 103
L6y Mawylen cloma |CHLCl; 1050 | 7875 525 1312.5 | 984.375 | 656.25| 1730 | 13125 375
<69 Moyl cloroform |[CHCUCh 1620 1215 810 2025 | 151872 | 10125 | 2700 2025 13350
o M_nnumclyl anilin | CHJINTTCH, 54 4.05 27 6.75 50625 | 3375 9 6735 4.5
L7 EMcumol amin - [HOCHNH. 18.6 1395 93 2325 | 1745375116251 31 2325 15.5
72 iNaphialen Cilly 90 | 675 | a5 | 1125 [ 84375 [ 5625 | 150 | 1125 | 75
.73 Nitobenzen |CHNO, 3 | 225 | 15 | 375 | 28125 [ 1875 ] 5 335 | 25
S 74 |Nitroctun CH.CHiN(, 186 139.5 93 2325 | 174375 | 11625 310 2325 155
75 |Nitroglycenn CiHs(NO, 3 2.25 L5 375 28125 | LR75 5 375 2.
76 |N ill'omt‘f_l‘&]n CH-N(, 150 1125 75 187.5 | 140625 | 93.75 250 187.5 125
77 |2-nitropropan CH:CINOLCH, 1080 810 540 1350 10125 675 1800 1350 900
78 |Nirowoluen NO,CH,CH, 18 135 9 225 | 16875 | 11.25 30 25 15
79 |Octan CuH g 1710 | 12825 835 2137.5 116031251 1068.75| 2850 | 21375 | 1425
80 |Pentan CiH,}y 1770 | 13275 885 2212511659375 110625 2950 | 22125 | 1475
81 |Pentanon CH.CO(CH.),CH; | 420 | 315 210 | 525 [ 39375 | 2625 | 700 | s25 | 350
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82 |Phenol C.H,0H 114 | 855 5.7 1425 | 106875] 7.125 | 19 1425 | 95
83 |Tewacloetylen  |CClL=CCl, 402 | 30135 201 | 5025 | 376875125125 | 670 | 5025 | 335
84 |Propanol C:H,0H 588 441 294 735 | 551.25 | 3675 | 980 735 490
85 |Propylacetat  |CH;COOCH, S04 | 378 252 630 | 4725 | 315 | 840 630 420
86  |Propylendiclorua |CHCHCICH,CI 210 | 1575 105 | 2625 | 196875 | 13125 | 350 | 2625 | 175
87 [Propyenoxit CH,O 144 108 72 180 135 30 240 180 120
88 |Propylencie  |C.H;OCH; 1260 | 945 630 | 1575 | 118125 7875 | 2100 | 1575 | 1050
89 |Pyrindin CHsN 18 13.5 9 225 | 16875 | 1125 | 30 225 15
50 |Pyren CieHig 9 675 45 1125 | 84375 | 5625 | 15 1125 | 75
9} |Quinon CH,0, 024 | 0.18 0.12 03 | 0225 | 015 | 04 0.3 0.2
92 |Styren C,H;CH=CH, 252 189 126 315 | 23625 | 1575 | 420 315 210
93 |Tetrahydrofural (C,HO 354 265.5 177 4425 | 3318751 221.25 | 590 4425 295
H ['dlr iimn CLHC-CHC, 21 15.75 105 | 2625 | 196875 | 13.125 | 35 2625 | 175
95 |Tewraclometan | CCl, . 39 | 2925 195 | 4875 | 36.5625 | 24.375 | 65 4875 | 325
96 |Toluen C,HsCH; 450 | 3375 225 | 5625 | 421875 (28125 750 | s625 | 375
97 |Tetranromeian |[C{NO-), 48 36 24 6 45 3 8 & 4
98  |Toluidin CH,CH,NH, 132 9.9 6.6 165 | 12375 | 825 | 22 16.5 11
99 [Toluen24- \CHCHNCO: | o0 1 315 | 021 | 0525 | 039375 [02625 | 07 | 0525 | 035
dirsecyanat
100 | Tricrylamin (C3Hs):N [0 45 30 73 56.25 375 100 75 50
101 |1.12-wicloctan  |[CHCL-CH,CL 648 486 324 810 | 6075 | 405 | 1080 | 810 540
102 |Tricloctylen CHCI=CCh 66 495 33 825 | 61752 [ 4125 | 110 82.5 55
103 | Triflobrommetan |CE,Br 660 | 2745 1830 | 4575 | 343125122875 6100 | 4575 | 3050
104 [Xylen (-0, -p, -m |CoHo{CH, 522 | 3915 261 | 652.5 | 489.37532625| 870 | 6325 | 435
105 |Xylidin (CHy,CH-NH, 30 225 15 375 | 28125 | 1875 | 50 375 25
106 | Vinylclorua CH,=CHCl 90 67.5 45 1125 | 84375 | 5625 | 150 | 1125 75
107 [Vinyl toluen CH,=CHCH,CH, | 288 216 144 360 270 180 | 480 360 240

Chii thich: Pon vi: mg/Nnt'.

Q) tng vii cdo nguon thii 6 i lugng khi thai <5000 m’/h,

Qs dng vidi cde ngudn thii o lww lwang khi thei 25000 m'/h va <20000 m'/h.

Q1 ding vdi ede ngudn thai 6 tww lugng khi thai > 20000 m'/h.

Cihng ngh¢ «dp A: dp dung cho cde oo s& sdn xudt cong nghiép o6 cdo thiét bi mdi, hign dyi,
tomg dong voi trinh di cong nghé hién thai cda the gidi,

Cong ngh? u;p B:ap dum; cho cde cd s¢ sdn xudt cong nghtep dang hogt dong (cdp C) sau khi
duoc ddu tie, cdi tién, nang cdp thiét bi, cing nghe theo yéu cau ctia cif quan quan Iy mdi rrmmg dé
fudn thil tiéu chudn thdi, hodc sau khi phdi cdi tién thidt bj, cong nghé theo yéu cdu sin xudt; hodc
la thidt bi cdp A nlumg duge vdn hanh, hoat ddng Hr sau khi Ludt bio vé mai trieomg ¢ hidu lue dén
thoi diém tidu chudn nay duoc cong b,

Céng nghé cdp C: dp dung cho ciée co sé¢ sdn xudt cong nghigp dang hoat dong nhumg ducic
Iip diit, vin hanh tir thang 0171994 trh vé 1rucdc,

Kew: hé 53 tinh theo trinh 46 cdng nghé.

Ko hé $6 tinh theo quy mé ngudn thii.

Ky: hé 56 phdn vitng,

Cdce hé s nay c6 thé thay didi tay theo yéu cdu, muc tiéu kiém sodt 6 nhiém ctia cdce co guan
qudn IV mdi truong o thdm quyén (Phu luc A TCVN 6994:2001).
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Phu luc 13

NONG PO CHO PHEP CUA CHAT HUU CG TRONG KHI THAI CONG NGHIEP
UNG V31 LUU LUONG KHAC NHAU VA TRINH PO CONG NGHE, THAI RA
VUNG PO THI (Ky=0.8) (TCVN 6995:2001)

Cdng nghé cip A Cong nghé cip B Céng nghé cip C
TT Tén Cong thiic K08 K075 Ko=)
Q Q& & O Q& Qs Qe 02 O
Ke=l | Kg=0075 | K005 | Ke=l | Kg=075 | Kot15 | Kozl | Kog=075 | K05
I 2 3 4 5 H 7 8 9 10 11 12
1 Axelon CH:COCH, 1152 864 576 1440 1080 TX) 1920 1440 960
2 Acelyl CHBoCHBro 6.72 504 3.36 84 63 42 11.2 B4 5.6
telrabromua
3 Acetaldehyt CH;CHO 129.6 97.2 64.8 162 i21.5 21 216 162 108
4 Acruleine {CH,=CHCHO 0576 | 0432 {0,288 072 .54 0.36 096 072 048
5 Amylaxetat CH;COOC:H,, 252 189 126 315 23625 | 1575 | 420 315 210
6 Anilin HC H:NH. 9.12 684 4.56 11.4 8.55 57 152 1.4 76
7 Anhydric axeue |(CH3CO)0 1728 129.6 864 216 162 108 288 216 144
3 Bezidin NHy(C H,»INH; 0.00384( 0.00288 | 0.00192 | (.O048 | 0.0036 | 0.0024 | 0.0064 | 0.0048 | 0.0032
9 Benzen CeH,, 384 28.8 19.2 48 36 24 64 48 32
10 [Benzyl clorua CHCH,CL 24 L8 12 3 225 L5 4 3 2
Ll |Butadien CH, 1056 792 528 1320 93 660} 1760 1320 880
12 [Butan C4Hy, 1128 Bdo 564 1410 | 10575 | 705 1880 1410 940)
13 |Butyl axeuu CHCOOCH, 456 342 228 570 427.5 285 760 570 380
14 [N-Bulanol C.H,OH 144 108 72 180 135 90 240 180 120
15 iButylamin CH:CH,CH.CH, 72 54 i6 9 673 4.5 12 9 6
NH;
16 |Cresol (o, p-, m-) [CH:CH,OH 10.56 92 528 13.2 99 6.0 176 13.2 8.8
17 |Clobenzen CH:Cl 168 126 84 210 1575 105 280 210 140
18 |Clorotorm CHCl, 115.2 6.4 576 144 108 72 192 144 96
9 |LE Cloropren  |CH,=CCICH=CH, | 432 324 21.6 54 40.5 27 72 54 30
20 |Clopicrin CCLNO, 0336 | 0252 0.168 042 0315 021 0.56 0.42 028
21 |Cyelohexan C.H,z 624 | 468 312 780 585 350 1040 780 520
22 |Cyclohexonol C.H,,OH 196.8 147.6 984 246 184.5 123 328 246 164
23 |Cyclohexanon  |CH O 192 i44 96 240 180 120 320 240 160
24 |Cyelohexen CiHyy 648 486 3724 g0 607.5 405 1080 410 540
25 |Dietylumin {C;H:»:NH 36 27 18 45 3375 22.5 60 45 30
26 |Ditladibrommuetan [CH 1y 4128 | 3096 206.4 516 387 258 684 516 k%
27 Jo-Diclobenzen  JCH.Cl, 144 108 72 180 135 90 240 180 120
28 L -Dicloetan CHC),-CH, 192 144 96 240 180 120 320 240 {60
29 11.2-Dicloetan CHCI-CHACL 3792 | 2844 189.6 474 355.5 237 632 474 36
30 {Diclodiflometan |CHCL 2376 1782 1188 2970 | 22275 | 1485 | 3960 2070 1980
31 |Dioxan C,H.0, 1728 | 1296 864 216 162 108 288 216 144
32 |Dimetylanilin CaHsN(CH; ), i2 g 6 15 11.25 15 20 15 10
33 | Dicletylete {CICH,CH;),Q 432 324 216 54 4.5 27 72 54 36
34 |Dictylformamit  {(CH;),NOCH 28.8 216 144 36 27 13 43 36 24
35 |Dimetylsunfat - [(CHy S0, 0.24 0.18 0.12 0.3 0225 15 04 03 02
36 [Dyetylhydrazin  [(NH):NNH, 048 0.36 (.24 0.6 0.45 0.3 08 0.6 (.4
37 Dinigobenzen  |CHyNOSY, 0.48 0.36 {0.24 06 045 03 08 06 0.4
{o-, p-. m-}
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1 2 3 4 5 6 7 8 9 10 11 12
|38 [Ftylaxert CH;CO0C,Hs 672 | 504 336 | 840 | 630 | 420 | 1120 | 840 | s60
39 |Etylamin CILNH, 206 | 162 10.8 27 | 2025 | 135 | 36 27 18
10 |Ciylbenzen C,H:C Hs 4176 | 3132 | 2088 | 522 | 3915 | 261 | 696 522 348
4l Etdendiamin - |[NH,CH,CH,NT, | 144 | 108 2 18 13.5 9 24 18 2
42 |Etylendibromua {BeCH=CHBr 912 | 684 | 456 | 114 | 855 | 57 | 132 14 76
43 [Eunol C,HOH 912 | 684 456 | 1140 | 855 | 570 | 1520 | t140 | 760
44 |Ervlacrylat CH,=CHCOOC;H; | 48 36 24 60 43 30 80 60 40
45 |titylen clohydrin [CH,CICH,OH 768 | 5.76 38 | 96 72 48 | 128 | 906 6.4
46 |Litylen oxit CH;OCH; 9.6 7.2 48 12 9 6 16 12 8
47 |Eylete C,H;0C;H; 576 | 432 288 | 720 | 540 | 360 | 960 | 720 | 4s0
48 |Btyl clorua C,H,Cl 1248 | 936 624 | 1560 | 1170 | 780 | 2080 | 1560 | 1040
49 |Lityl silicat {C;H5),8i0, 408 | 306 20+ 510 | 3825 | 255 | 680 | SI00 | 340
150 Ilmnolamin [NH,CH,CH,OH 26 | 162 10.8 i 2025 | 135 | 36 27 18
|51 [Futural CH,0CH,0H 96 72 48 12 9 6 16 12 8|
| 52 |Formaldchyde  |[HCHO 288 | 216 1.44 3.6 27 18 | 48 3.6 24
: 53 |Futuryl CH;0CH,0H 576 | 432 288 | 720 | s40 | 360 | 960 720 [ 480
. 54 |Vlowiclomenn _|CCLF 2688 | 2016 | 1344 | 3360 | 2520 | 1680 | 4480 | 3360 | 2240
| 55 in-Hepian C;H,, 960 | 720 480 | 1200 | 900 | 600 | 600 | 1200 | 800 |
| 56 ,n-Hexan CH,, 206 | 162 108 | 270 | 2025 | 135 | 360 270 180
57 |lsopropylamin  [{CH,)»CHNH, 376 432 2.88 7.2 54 36 96 | 72 3.8
58 |lsobutanol (CH),CHCH,OH | 1728 | 1296 | 864 | 216 162 | 108 | 288 | 216 144
59 |Meyliett  |CHLCOOCH, 2928 | 2196 | 1464 | 366 | 2745 | 183 | 488 366 | 24
60 |Metylaerylat  [CH,=CHCOOCH, | 168 | 126 84 21 1575 | 105 | 28 21 14
61 |Metanol CH:OH 12451 936 | 624 | 156 117 78 | 208 156 104
62 |Metylaxetylen  |CH,C=CH 792 | 594 396 | 990 | 7425 | 495 | 1320 | 990 | 660
63 |Mcetylbromua  [CH.lr 384 288 192 48 36 24 e 43 32
64 [Mewl CH,C.H,y, a0 | 720 480 1 1200 | 900 | 600 | 1600 | 1200 | 800
cyclohexan B
65 Moyl CHLCAITLOH 2256 | 1692 | 1128 | 282 | 2115 | 141 | 376 282 188
cyclohexanol
66 Moyl CH,CLH,O 208 | 1656 | 104 | 276 | 207 | 138 | 368 276 184
cyclohexanon
67 |Motyl colrua CH.Cl 100.8 736 304 126 4.5 63 168 126 | 84
68 |Matylenclorua  [CH,Cl, 840 | 630 420 | 1050 { 7875 | 525 | w00 | 1ws0 | 700
69 |Metyl cloroform JCHACClL 1296 | 972 648 | 1620 | 1215 | 810 | 2160 | 1620 | 1080
2700 IMonometyl iC{,HgNH(TII_‘ 432 324 2.16 5.4 4.05 2.'_! 1.2 54 36
~anilin ! -
7 IMotunol amin | HOCH.NH, 14.88 11.16 744 18.0 1395 93 2138 i8.0 124
72 |Nuphtalen CiuHy 72 54 % 90 75 | 45 | 120 90 60
73 [Nirobenzen  [CaHsNO; 24 | 1% 12 3 225 | 15 | 4 3 2
74 [Nivoewn  [CHCH.NO, | 1488 | 1116 | 744 | 186 [ 1395 [ 93 | 248 | us6 | 124
5 |Niroglyeerin Ca g NO,), 24 1.8 1.2 3 225 L5 4 3 2
76 |Nivometan  |CHLNO, 120 | 90 60 | 150 | 1225 | 35 | 200 [ IS0 | 100
|77 |2-niwopropan |CILCHNO.CH, B4 | 618 432[ 1080 [ 810 | 540 | 1440 | 1080 | 720
7R |Nirotoluen NO.CH,CH; l44 & 108 72 18 13.5 9 24 18 el
79 |Ocun CHyw 1368 | 1026 | 684 | 1710 | 12825 | £55 [ 2280 | 1710 | 1140
80 [Pentan CsHp» 1416 1062 708 1770 | 13275 85 2360 1770 1180
%1 |Pentanon CHCOICH.)CH; | 336 252 168 420 315 210 560 120 280
82 [Phenol C,H:OI 912 | 684 | 356 | 114 | 855 | 57 | 152 | 114 16
%3 [Phenylhydrazin | C,H:NHNIH, 1056 | 792 | 528 ! 132 | 99 66 | 176 | 132 88
84 Tetracloctylen  |CCL=CCL [ 3206 | 2412 | 4608 ¢ 402 | 3015 | 201 | 536 402 | 768
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85 |Propancl C:H,0H 4704 | 3528 | 2352 | 588 | w4l | 294 | 784 588 | 392
8 |Propylacctat  JCH,COOC,H, 4032 | 3024 | 2006 | s04 | 378 | 252 | 672 S04 | 336
87 | Propylendiclorua [CH,CHCICH,CI 168 | 126 84 210 | 1575 | 105 | 280 210 140
88 iPropylen ele CiHOC H, 1008 756 504 1260 945 630 1680 1260 840
89 |Pyrindin CeHGN 144 | 108 72 18 135 B 24 18 12
90 |Pyren CreHo 72 54 36 9 675 | 45 12 9 6
91 |Quinon CeHO, 0192 ] 0144 | oove [ 02 | 018 [ o012 | 032 ] 024 | ol6
L 92 |Styren CHCH=CH, 006 [ 1512 | 1008 | 252 189 | 126 | 336 252 168
93 |Tetrahydrotural |C,HO 2832 1 2124 | 1416 | 354 | 2655 | 177 | 472 354 236
94 1122 CLHC-CHCL, 168 | 126 8.4 21 | 15775 | 105 | 28 21 14
tetracloetan
‘)‘5 Tetraclometan  {CCL 312 234 i56 39 20325 195 52 30 26
96 [Toluen CHCH, 360 | 270 180 | 450 | 3375 | 225 | 600 450 | 300
197\ Tewanirometan [C(NC,), 381 | 288 192 | 48 36 24 | 64 48 3.2
198 [Toluidin CHCH,NH, 1056 | 7.92 528 | 132 | 99 66 | 176 | 132 88
99 [Tolen-2.4- CH.GHANCOY, | 0336 | 0252 | 0168 | 042 | 0315 | 021 | 056 | 042 | 028
dusocyanat
100 [Trctylamin | (CH)N 48 36 24 60 45 30 80 60 40
101 |11 21dcloetan |CHCL-CHXCL SI84 | 3888 | 2592 | 648 | 486 | 324 § 844 648 | 432
102 | Trickwlylen CHCI=CCL 52.8 396 264 66 49.5 i3 B8 66 44
103 | Tritobrommetan [CHBr 20928 2196 1464 3660 2745 {830 | 4880 3661 2:441)
104 [Xvlen (-0, -p. -|CHACHy; 4176 | 3132 | 2088 | 522 | 3915 | 261 | 696 522 348
M}
105 [Xylidin {CHy,C.H:NH, 24 18 12 30 | 225 15 40 30 20
106 |Vinylclorua CH,=CHCI 72 54 36 %0 | 675 | 45 | 120 90 60

107 [Vinyltoluen  JCH,=CHCH,CH; | 2304 | 1728 | 1152 | 288 216 144 | 384 288 192

Chii thich: Pon vi: mg/Nm'

Q) ting vdi cde negudn thdi o tuu luong khi thii < 5000 m/h.

Q: iing vii cde ngudn thdi co luu higng khi théi 25000 m'/h v < 20000 m'/h.

O vng vai cde neudn thdi ¢ hau lugng khi thdi > 20000 m'/h,

Caong nghé cdp A: dp dung cho cdc co s& sdn xudt cong nghiép o6 cde thidt bi mdi, hign dai,
tiemg duemg viii trinh A0 cong nghé hién thai cia thé gidl,

Cong ngh¢ cdp B: dp dung cho cde co sd sdn xudt cong nghiép dang hogt djng (cdp C) sau khi
duge ddu tu, cdi tidn, ndng cdp thiét b, cong nghé theo yéu cdu ciia oo quan qudn Iy mai truong dé
rudin thic tidu chudn thdi, hode sau khi phdi cdi tién thidt bi, cong nghé theo yéu cdu sdn xudt; hodc
fi f!r!é}_b;' cdp A nhimg dugc van hanh, hoat dfng tit sau khi Ludt bdo vé moi truong <o hiéu luc dén
thiti diém tiéu chudn nay duoe céng bo.

Cong nghé cdp C: dp dung cho cde co s sdn xudt cong nghiép dung hogt ddng nhung dugc
litp deit, vén hianh tie thang 01/1994 trf vé trude.

Koy hé 56 tinh theo trinh do céing nghé.

Ko b si tinh theo quy mé ngudn thii.

K. hé 53 phéin ving.

Cic hé 56 nay oo rhé thay doi tiry theo yéu cdu, muc tidu ki€m sodt 6 nhiém cia cde co quan
quen 1V mai truomg ¢6 tham quyén (Phu lue A TCVN 6994:2001 ).
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Phu luc 14

GIA TRI GIGI HAN CAC THONG SO VA NONG PO CHAT O NHIEM
TRONG NUGC THAI CONG NGHIEP KHI THAI VAO VUC NUGC SONG
DUNG CHO MUC PICH BAO VE THUY SINH (TCVN 6984:2001)

» Q>200 m'/s Q =50+ 200 m*/s Q<50 m’/s
Thong s6

Fl | F2 | F3 | Fl F2 F3 | F1 | F2 | F3
Mau, Pt-Co § pH=7 50 | S0 | 50 | 50 [ 50 | 50 | 50 | 50 | 50
Mui, cdm guan nhe | nh¢ | nhe | nhe | nhe | nhe | nhe | nhe | nhe
Téng cht rdn I lirng, mg/ 100 | 100 | 100 | S0 80 80 80 | 80 | 80
pH 6-8.5(6-85|0-85|6-85|6-85|6-8.5|6-85|6-8.5|6-85
BOD;(20°C), mg/t 50 | 45 | 40 | 40 35 30 30 | 20 | 20
COD, mg/l 100 | 90 | 80 80 70 60 60 | 50 | 50
As, mg/l 0.1 | 0.1 | 0.1 | .08 [ 0.08 | 0.08 | 0.05 | 0.05 | 0.05
Cd, mg/l 0.02 0020027001 |00l | 001 | 001|001 |00l
Pb, mg/l 0505|0505 |05 |05 |05)|05] 05
Fe, mg/l 5 3 5 4 4 4 3 3 3
CN’, mg/l 01 | 01 | 01 | 005|005 ]005(005]005]005
DAiu md khodng, mg/l 10 5 5 10 5 5 5 5 5
Diu md dong thye vat, mg/l 20 1 20 | 20 | 20 10§ 10 | 1O | 10 | 10
Photpho hitu cd, mg/l 1 1 08 | 08 | 05 [05 | 05|05 |05
Photpho &ng, mg/l 10 { 8 8 6 6 6 5 5 4
CI', mg/t 1000 | 1000 | 1000 | 8OO | 800 | 800 | 750 | 750 | 750
Chal hoat dong bé mat, mg/l 10 1 10 | 10 5 5 5 5 5 5
Cotiform, MPN/100ml 5000 | 5000 | 5000 | 5000 | 5000 } 5000 | 5000 | 5000 | 5000
PCB, mg/l 0.02 1002|002 001 | 001 | 0.01 | 0.01 |0.01 ] 0.01]

Chii thich:

- Q: luu lwgng séng, m'/s

- F: thdi luong, nmi'fngay

- Fy= 50 =500 m'/ngay

- Fy = 500 = 5000 m'igay
- Fy = 5000 gy
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Phu luc 15

GIA TRI GIGI HAN CAC THONG SO VA NONG PO CHAT O NHIEM
TRONG NUGC THAT CONG NGHIEP KHI THAI VAO VUJC NUGC SONG
DUNG CHO MUC BICH CAP NUGC SINH HOAT (TCVN 6980:2001)

. Q>200 m*/s Q =50+ 200 m¥/s Q<50 m’fs
Thong sd
Fl F2 F3 Fl F2 F3 Fl F2 F3
Mau. P-Cod ) g | 59 | 20 | 20 | 20 | 20 | 20 | 20 | 20
pH=7
Mbi, cAm quan| khdng | khong | khong | khong | khéng | khoéng | khong | khong | khong
cé mii | ¢ mii | ¢6 midi | c6 mli | ¢6 mii | c6 min | ¢ mbi | ¢6 mii | ¢ mii
khé khé kho khé khd khé khé kho khé
chiu chiu chiu chiu chiu chiu chiu chiu chiu
Téng chitrdn |~
16 ling, mg/l 40 35 35 30 23 25 20 20 20
BODy20°C). | 95 | 60 | 60 | 60 | 50 | so | so | 40 | 40
mg/]
COD, mg/l 50 45 45 45 40 40 40 30 30
As, mg/l 0.2 0.2 0.2 0.15 0.15 0.15 0.10 0.05 0.05
Pb, mg/l 0.1 0.1 0.1 0.08 0.08 0.08 0.06 0.06 0.06
Dau m3
khodng, mg/l 5 5 5 5 5 5 5 5 5
Diur m3 dong
thite vit, mg/] 20 20 20 10 10 10 5 5 5
Cu, mg/l (.4 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2
Zn, mg/l | 1 ] 0.7 0.7 0.7 0.5 0.5 0.5
Photpho tong, | 4 10 10 6 6 6 4 4 4
mg/]
Cl', mg/l 600 600 600 600 600 600 600 600 600
Coliform,
MPN/100m1 3000 3000 3000 3000 3000 3000 3000 3000 3000
Chii thich:

Q: I lugng sdng, w'/s

F: thdi luong, mi'/ngay
F, = 50 =500 m’/ngay
Fy = 500 + 5000 m'/ngay
Fi = 5000 m'ingay
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Phu luc 16

GIA TRI GIGI HAN CAC THONG SO VA NONG PO CHAT O NHIEM
TRONG NUGC THAI CONG NGHIEP KHI THAI VAO VUNG NUGC BIEN
VEN BO DUNG CHO MUC PICH BAO VE THUY SINH (TCVN 6986:2001)

Thong s5 Mifc cho phép

F1 E2 F3
Mau, Pt-Co ¢ pH=7 50 50 50
Mui, cdm gquan khong c6 khdog c6 mili khéng cé mui

mii khé chiu khé chiu khd chiu
Tdng chal rdn 1o ling, mg/l 100 80 50
pH 5-9 5-9 5-9
BODs(20°C), mg/l si 20 10
COD, mg/l 100 80 50
As, mg/l 1 0.5 0.1
P’b, mg/l 1 0.5 0.5
Cr (VD), mg/l l 0.5 0.1
Cu, mg/l 1 0.5 0.1
Zn, mg/l 2 | ]
Mn, mg/l 5 5 ]
Hg, mg/] 0.005 0.001 0.001
N (8ng, mg/l 20 15 10
Diu md khodng, mg/! 10 5 5
Diu ma dong thye vat, mg/l 30 20 10
Photpho hitu cd, mg/1 0.5 0.2 0.2
Cha't hoat ddong bé mat, mg/l 10 5 5
| Coliform, MPN/100ml 5000 5000 5000
Chii thich:

- F: thai lugng, ni'/ngay

- Fy = 30 =500 m'ngay
-y = 500 + 5000 m'/ngay
- Fo 2 5000 m'mgay
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Phu luc 17

GIA TRI GIGI HAN CAC THONG SO VA NONG PO CHAT O NHIEM TRONG
NUGC THAI CONG NGHIEP KHI THAI VAO VUNG NUGC BIEN VEN B3 DUNG
CHO MUC PICH THE THAO VA GIAI TRI DUGI NUGC (TCVN 6986:2001)

) - Muc cho phép
Thdng sO
N Fl F2 F3
Mau, Pt-Co & pH=7 30 30 30
M1, cdm quan khdng ¢6 miii khOng c6 mui khdng ¢ mui
khé chiu khé chin khé chiu
Nhi¢t 4§ ,"C 50 50 50
Tong chat rdn 1o ling, mg/l 100 80 60
pH 5.5-8.5 5.5 8.3
BODs(20"C), mg/l 50 40 30
COD, mg/l 100 80 50
As, mg/l 1 0.5 0.1
Ph, mg/l 0.5 0.4 0.4
Cr (V]), mg/l 1 0.3 0.1
F', mg/l 25 25 15
tHg, mg/] (.0035 0.004 0.004
| Sunfua, my/l ] 0.5 05
N 0ng, mg/l 20 15 10
Photpho (8ng, mg/l 6 5 4
Diu mi khodang, mg/l 5 5 5
| DAu m@ dong (hue vit, mg/l 10 10 L0
| Chat hoat dong bé mat, mg/l 10 5 5
:Colitorm, MPN/100m| 3000 3000 3000

Chut thich:
- I thdi fuong, m'{/ngf}y
-Fy = 50 =500 nr/necy

- 1= 300 = 3000 m'{/ng(}}"

- F = 5000 m'fngdy
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Phu luc 18

GIA TRI GIGI HAN CAC THONG SO VA NONG PO CHAT O NHIEM
TRONG NUGC THAI CONG NGHIEP KHI THAI VAO VUC NUGC HO
DUNG CHO MUC PICH BAO VE THUY SINH (TCVN 6984:2001)

L V> 100%10°m® | V=10- 100%10° m? V< 10%¥10°m?
Thong s6
Fl | F°2 | F3 | F1 | F2 { F3 | F1 | 2 | 3
Mau, P1-Co & pH=7 50 | 50 | 50 | 50 | S0 | S0 | 50 | 50 | 50
Mui, cdm quan nhe | nhe | nhe | nhe | nhe | nhe | nhe | nhc | nhe
Tong chit rdn 10 limg, mg/l 100 | 9 | 90 | 80 | 70 | 70 | 70 | 70 | 70
pH . 6-8.5|6-8.516-8.56-8.5|6-85| 6-8.5 | 6-8.5 | 6-8.5 | 6-8.5
BOD,(20°C), mg/l 50 | 40 | 40 | 40 | 30 | 30 | 30 | 20 | 20
COD, mg/t 90 | 80 | 80 | 70 | 60 | 60 | 50 | SO | 50
As, mg/] 0.1 | 0.07 | 0.07 | 005 | 0.05 | 0.04 | 0.04 | 0.03 | 0.03
Cd, mg/l 0.02 [0.015]0.015| 0.01 | 0.01 | 0.01 |0.005| 0.01 | 0.01
Pb, mg/l 05|04 | 04|03} 03|03} 020170l
Fe, mg/l 5 5 5 4 4 4 3 3 3
CN’, mg/l 0.1 ] 0.1 | 0.1 | 0.05]| 005005 005 |005]| 005
Diu md khoang, mg/l 11w} |10 s 5 5 5 5 5
Dau md dong thire vit, mg/l 10 10 10 7 7 7 3 5 5
Photpho hitu cd, mg/l 05|05 |05 |05| 05705 03 |03]03
Photpho 18ng, mg/l 6 6 6 5 5 5 4 4 4
Cl', mg/l 750 | 750 | 750 | 650 | 600 | 600 | 500 | 500 | 500
Clo tr do, mg/ | 1 1 1 l 1 1 1 1
Chat hoat ddng bé mit, mg/l 5 5 5 5 5 5 5 5 5
Coliform, MPN/100ml 5000 | 5000 | 5000 | 5000 | 5000 { 5000 | 5000 ! 5000 | 5000
PCB, mg/l 0.05 | 0.04 | 0.04 | 0.04 | 0.03 | 0.03 | 0.01 | 0.01 { 0.01
Chii thich:

- V: Ly nudic hé, nr'

- F:thai liwong, mj/ng&y

- Fy = 50 =500 m'/ngay

- Fy = 300 + 5000 m'/ngay
- F22 5000 nr'/ngay
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Phu luc 19

GIA TRI GIGI HAN CAC THONG SO VA NONG DO CHAT O NHIEM
TRONG NUGC THAI CONG NGHIEP KHI THAI VAO VUJC NUGC HO
DUNG CHO MUC BICH CAP NUGC SINH HOAT (TCVN 6981:2001)

. V> 100%10%m’ V=10- 100*10°m’ V< 10*10°m’
Thong s
Fl F2 F3 F1 F2 F3 Fl F2 F3
Maw PLCod | g | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
pH=7
Mui, cdm khéng | khdng | khong | khong | khong | khdng | khong | khong | khong
quan cOmiil | cd mii | cd mii | ¢ mii | ¢6 mii | ¢6 mbi | ¢d mli | ¢é mii | ¢d mid
kho khé khd kho kha kho kho kho kho
chiu chiu ¢hiu chiju chju chiu chiv chiu chiu
BODS2UC). 1 30 | 30 | 30 | 20 | 20 | 20 | 15 | 15 | 15
mg/1
COD, mg/ 60 60 60 40 40 40 30 30 30
S8, mg/l 50 50 50 40 40 40 30 20 15
As, mg/l 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.02 0.02
Pb, mg/l 0.2 0.2 0.2 (.1 0.1 0.1 (.1 0.1 0.1
Cr (11T}, mg/l 0.2 0.2 0.2 0.15 0.15 0.15 0.1 0.1 0.1
Dau md
| khodng, mg/l 3 > ’ 3 > > > >
Dau md dong :
(e vat, mg/l 20 20 20 10 10 10 5 5
Cu, mg/l 0.4 0.4 0.4 0.3 03 0.3 0.2 0.2 0.2
Zn, mg/l 1 0.8 0.8 0.7 0.7 (.7 0.5 0.5 0.5
Photpho téng, 10 8 Q g 6 6 6 4
mg/l
Cl', mg/l 500 500 500 500 500 500 300) 500 500
Colilorm,
MPN/L00m] 3000 3 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000
Chii thich:

- & 3
- Vi dugng nuede ho, mr

- F. thii lwomg, m'/ngay
-Fr= 50+ 500 m'/ngay

- Fa = 500 + 5000 m'/meay
- F2 = 5000 ni'fgd v
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Phu luc 20

GIA TRI GIOI HAN CAC THONG SO VA NONG DO CHAT O NHIEM
TRONG NUGC THALI CONG NGHIEP KHI THAI VAO VUC NUGC HO DUNG
CHO MUC DICH THE THAO VA GIAI TR DUGI NUGC (TCVN 6981:2001)

. V> 100%10°m’ V=10- 100*10° m’ V< 10510 m’
Thong s&
Fl F2 F3 Fl F2 F3 Fl F2 F3
Maw PeCod ) 5, 50 50 50 50 50 50 50 50
sz?
Muii, cam khong | khong | khong | khéng | khong | khong | khong | khéng | khong
guan cOmii | codmidi | cdmli | cd mii § cédmii | cémli | ¢ mii | ¢d mii | ¢d mii

khé chiujkhé chiukhd chinfkhé chiukhé chiuikhé chiu|khé chiukhd chiufkhd chiu

BOD(2('C),

mg/l 50 40 40 30 30 30 30 20 20
Q)D, my/l 100 80 80 70 60 60 60 40 40
S§, mg/l 80 80 80 70 70 60 60 30 50
As, mg/l 0.1 0.08 0.08 (.08 0.07 0.07 .06 0.06 0.06
Pb, mg/l 0.5 Q.5 0.5 0.5 0.4 (r4 0.4 0.4 0.4

Cr (VD). mg/l 0.1 (.08 0.08 (.08 0.08 0.08 .06 .06 0.06
Photpho l(‘;ng, !

8 6 6 6 5 5 1 s 5 4
mg/l
Hg, n_]_gf’l {).005 (0.005 0.005 (0.005 (.004 0.004 0.004 0.004 (30.004
g, mg/l 500 500 500 500 500 500 500 500 50¢)
Coliform,
_M PN/100ml 3000 3000 3000 3000 3000 3000 3000 3000 3000
Chet thich:

- Ve lugng nude hd, or'

- F: thii lwong, ni/ngay
-F, = 30 =500m /nqm'

- Fa= 500 = 5000 m /nguy
- 1o = 5000 pi'/ngay

348



Phu luc B

CHUONG TRINH TINH CHIEU CAO ONG KHOI
THEO MO HINH BERLIAND

PROGRAM ChicuCaoOngKhoi;
USES CRT, Printer;

CONST
A Real = 200; { Hang so, Phu thuoc khi hau }
F_Khi: Real = 1; { Hang so, Dac trung cho chat o nhiem dang khi }
F_Bui: Real = 2.25; { Hang so, Dac trung cho chat o nhiem dang bui }
VAR

MK, Y, Mf. V, DeltaT, D, F, m, n, Cf, H, Ho, Hn, Vi, Crmi, Xm: Real;

i : Integer,

Ten, TruongLop, GachNgang, TuiLuong, TheTich, NongDoCf. ChenhLech, VunTocGio,
NeongDoMax, BuiKhi, DuongKinh, KetQua, Khoangeach: String| 704,

FUNCTION VanToc(V,D: rcal): Real; {van toc khi}
Begin
VanToc:= 4*V/APi*Sqr(D)),
Fnad;
FUNCTION Mu(coso,somu: real); Real, {tinh 0 mu}
Begin
Mu:=exp{somu*Inicoso));
Fnd:
FUNCTION ChicuCao: Real; {chieu cao ong khot }
Begin
ChicuCao:= SQRT(A*M*F*m*n/{CH*Mu(V*Dclla T, 1/3)));
Ead;
FUNCTION CMM(H: Real): Real; {nong do khoi v nhiem lon nhat}
Begin
CMM:= A*MPF*m*n/(SQR(HY*Mu((V*Delta D), 1/3));
End:
FUNCTION FF(V. D H,DcliaT: Real): Real, {nong do khoi o nhicm lon nhat}
Begin
[I:= Mu(10, 3) * Sqr(VanToc(V,D)) * D/(Sqr(Hy*DellaT);
End:
FUNCTION XMM(H1: Real): Real; {khoang cach nguy hicm nhat}
Var I, dI: Real;
Begin {1ra do thi}

Vm:=0.65* Mu(V*DchaT/HI, 1/3);
{f:= Mu(l0, 3) * Sqr(VanToc(V,D)) * D/(Sqr(HI ) *DeltaT): )
{:= FF(V,D,H! . DcliaT);
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writeln(® Vm=', Vm:1(0:5);
writeln(® =, [110:5);
{df:= {11.5-1.35*La{100/))*Vim; }
write('nhap df = );
readln(df);
XMM:= di*H1i;
End;
PROCEDURE MN{(Var m,n: Real); {tim m.n}
Var 17 Extended;
Begin
{{:= Mu(10, 3) * Sqr{VanToc{V,D)} * DASqr(H)*DeltaT);}
{:= FF(V.D,H,DeltaT),
If I < 100 then m:= sqrt(0.67 + 0. 1*Sqrt(f) + 0.34*Mu(f, 1/3))
Else m:=sqrt{1.47* Mu(f, 1/3)),
Vm:= 0.65 * Mu(V*DeltaT/H, 1/3);
If Vm>21thenni=1
Else If Vim <= 0.5 then n:=4.4*Vm
Else m:=0.532*8qr(Vm) - 2.13*Vm + 3.13;

End;
PROCEDURE Chuoi;
Begin
Ten:="Tinh toan chicu cao ong khoi thai cua cac Nha may cong nghiep’;
Gachngang:=
TaiLuong;= 'Tai luong chat o nhiem (Kg/h) M="
TheTich:= ‘The tich khoi lo can thai ra (m3/h) V="
NongDoCf:= 'Nong do chat o nhiem cho phep (mg/m3) Cf=1
ChenhLech:="Chenh lech nhiet do khoi va khong khi DeltaT =
DuongKinh:= "Duong kinh ong khoi (met) D=7
BuiKhi:= 'Khoi dang Khi.;
KetQua:= 'Chieu cao cua ong khoi {m) H="
VanTocGio:= 'Van toc gio nguy hicm nhat (m/s) Vm="
Khoangcach:="khoang cach nong do cuc da1 (m) Xm="
NongboMax:= 'Nong do o nhicm cuc dai (mg/m3) Cm="
Fnd; {Chuoi}
PROCEDURE Nhap; {nhap so licu}
Var
OK: Boolean;
BK: Char;
S String;
PROCEDURE chung;
Beyin
Repeat
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Chuoi;

Clrscr;

LowVideo;

Write(TaiLuong);

Readbn(Mf); Str(Mf:6:6, S); TailL.uong:= TaiLvong+8S; Mf:=MI1/3600;
Write(Thetich);

ReadLn(V); Ste(V:6:6, S); TheTich:= Thetich+S: V:=V/3600;

Iti=1 then {tinh chicu cao ong khoi}
Begin
Write(NongDoCl),

ReadLn(Cf); Str(Cf:6:6, S); NongDoCf:= NongDoCi+8S;
Cl:= CH1000:;

End;
Write(Chenhlech);
ReadLn(DeltaT);Str(DeltaT:6:6, S); ChenhLech:= ChenhLech+S:
Write(Duongkinh);
ReadLn(D}; Str(D:6:6, 8); Duongkinh;= Duongkinh+S;
1f'1=2then Begin {tinh pham vi o nhicm}
Write("Chicu cao ong khoi H (met) = '),
ReadLn{Hn),

End,;
Write('Chat o nhiem co dang Bui hay Khi ? (B/K) );
RecadLn(BK);
Il Upcase(BK) = 'B" then Begin

F:=F_Bui;
BuiKhi:='chat o nhiem dang Bui.";
End

Els¢ F:= F_Khi;
HighVidco;
Write(GachNgang);
WriteLn;
LowVidco;
Write('So lieu tren dung ?(D,S) '),
ReadLn(BK);
1f Upcase{BK) ='S" then OK:= False Elsc OK:= True;
Unul OK;
HighVidco;

Write{ GachNgang);
fnd; {Chung}
Begin

OK:= Falsc;

Clrser,

LowVidco;
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WriteLn;
WriteLn('l. Tinh chicu cao ong khoi');
WriteLn('2. Tinh kha nang gay o nhicm');
WriteLn;
Write('Ban chon, (1,2) "),
ReadLn(i); Clrscr;
Window(5,11,75,13);
HighVideo;
Cuasciof
I: Begin
WriteLn(Tinh chicu cao ong khoi');
Window(5,13,75.25)
Chung;
End;
2: Begin
WritcLn('Tinh kha nang gay o nhicm");
Window(5,13,75.25);
Chung;
H:= Hn:
End;
End;
Fnd; {Nhap}
PROCEDURE Init; {trinh bay man hinh}
Begin
Window( 1,1, 80,25); Clrscr;
Chuei;
HighVidco:;
GotoXY (10,3}, Wnite(Ten),
GotoXY(9,5); Window(5,8,75,10);
WritcLn('Nhap so licu cho chuong trinh M, V, Cf. DchaT, D, F, H... '):
Wrile{GachNgang):
Windowi(5.11,75,25);
End: {Inil}
PROCEDURE InKetQua(ii: Byic); {Man hinh ket qua
Var [OVal: Byie;
HI : Rcal;
Begin
Wrile(LLST.#10);
If IORESULT < 0 then Begin
WritcLn{"May in co loi. Khong in');

Exit;
End;
WriteLn({' Printing...");

Case i of



1: Begin
WriteLn(LST #12);
WritcLn(LST, Ten);
WriteLn(LST,Gachngang);
WriteLn(LST,TaiLuong);
WriteLn{LST,TheTich);
WriteLn(LST,NongDoCf);
WriteLn(LST,ChenhLcch);
WriteLn(LST,DuongKinh};
WriteLn(LST, BuiKhi);
Writeln(LST,VanTocGio, Ym:8:3);
WriteLn{LST,KetQua);
End;
2: Begin
- Il'i=1then Hj:= H Else Hj:= Hn;
LowVideo;
Clrscr;
WriteLn{TaiLuong);
WriteLn(TheTich);
I'1 =1 then WritcLn(NongDoCf);
WriteLn(ChenhLech);
WritcLa(BuiKhi);
WritcLn{DuongKinh);
WritcLn('Chicu cao ong khoi H =" Hj:3:3);
WritcLo('Nong do o nhiem cao nhat Cm =, Cm*1000:10:7, mg/m3');
WriteLn("Khoang cach bi o nhiem nang nhat theo chicu gio Xm =", Xm:3:3,
‘m'),
WritcLn;
HighVidco:
End;
End;
£nd; {InKe1lQua)
PROCEDURE TINHTOAN; {chien cao thue cua ong khoi }
Procedure Tinh;
Begin
Casciof
{: Begin
m:=1;
n:=1;
Ho:=1;
H:= ChieuCao;
While Abs(H - Ho) >= 0.1 do Begin
Ho:=H;
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MN{m,n);
H:= ChicuCao;
End;
Xm:= XMM(H);
Cm:= CMM(H),
End;
2: Begin
MN(m,n);
Xm:= XMM({Hn},
Cm:= CMM(Hn);
Y:=0;
{ For J:= 1 to 30 do Begin
MK:= Dthi2 F(Xm,Y):

Writeln{MK};
Write(" )
Y= Y+10;
End; }
ReadLn
End;
End;
End;
Var Quit: Char;
S :Sturing;
Begin
Repeal
Init;
Nhap;
Tinh;
Sir(H:3:3, 8);
KetQuar=KetQua + S+ 'm);
InKetQual2y:
Write('In Ket qua ra may in ? (C/K)');
Readln(Qun);
[t UpCase(Quit) = 'C' then InKetQua(l);
Wrile('Thoat khoi chuong trinh 7 Go T de thoat..
ReadLn{Quit);
Until Upcase(Quit} = 'T";
End;
{oe e CHUONG TRINH CHINH
BEGIN
TinhToan:
Repeat Until KeyPressed;
END.
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GIAO TRINH
KY THUAT XU LY CHAT THAI CONG NGHIEP

Chiu trdch nhiém xudt ban :

BUI HOU HANH
Bién 1gp - NGUYEN MINH KHOI
Ché'bdn : LE THI HUONG
Stra bdn in : NGUYEN MINH KHOI
Bia : NGUYEN HOU TUNG

In 500 cudn khé 19 x 27cm, tai Xudng in Nha xuat ban Xay dimg. Gidy chip nhan ding ky k& hoach
xuat ban s6 685-2006/CXB/10-52/XD ngay 05/9/2006. In xong nop luu chiéu thang 1{-2006.
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