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LOI NOI PAU

D¢ dan dan cdi thion di¢u kién vé sinh méi truong cho cdc khu céng
nghiép va do thi, nguoi ta phdi ap dung cde bién phap 8 chitc va ky thudt han
chd hodc gidm cac logi chdt thdi dang long, rin va khi ciia ting xi nghiép cong
nghiép. Mot trong nhitng Hién phap tich cyc cia vide bdo vé mdi truong, chong
& nhidm ngudn nude la t3 chic thoat nudc va xit by nude thdi trude khi xd ra
ngudn.

O nude ta hién nay cb tdi trén 3000 xi nghiép cong nghiép va rdt nhiéu co
56 sdn xudt tibu thii céng nghiép. Trong tuong lai dén nam 2000 con s6 nay sé
tang hon nhiéu. Cdac xi nghiép cong nghiép va co sé tidu thi edng nghiép nay
8¢ tgo ra mot khoi lugng lon ede Ibqi nudc thdi, trong dé c6 nhiéu fogi nudc
thai doc hai. Néu khéng gidi quyét ¢t vide thodt nudc va xit ly nudc thai cua
cac xi nghiép cong nghiép, sé gay 6 nhiém déi voi cdc ngudn nude va dian toi
nhitng hgu qud xdu gay ton thdt cho moi nganh kinh t& quic dan.

© Véi mong mudn théa mdan mét phin nhé yéu cBu thiét ké, xay dung, cdi tao

cde xi nghi¢p cong nghiép, ching toi bién sogn cudn sach "Thodt nudc va xi ly
nuéc thdi céng nghiép”. Trong cudn sdch néu lén cdc vén dé co ban veé t8 chiic
thodt nude, cac phiong phdp, so dd cong nghé, tinh todan cdc thiét bi va cong
trinh xit 1y nudc thdi ciia cde xi nghi¢p cong nghiép .

O lan xudt bdn vao nam 1992, cudn sdeh duoc in thanh hai tap vdai 11
chuong.

O 1an xudt bin nay, cudn sach duoc in thanh mot i¢p véi noi dung nhu lan
trude, nhung cé sia déi, b8 sung thém ¢ tung chuong. Ngoai ra c6 thém
chuong 12 nham gitip ban doc tham khdo v cé thé ditng vao viéc nghién cilu
danh gid mue d o nhiém, thiét ké cac cong trinh xit Iy niée thdi ddi voi titng
linh vie cong nghiép cu thé. Cudn sach duoc st dung lam tai lidu gidng day,
hoc tap, nghién cuu, thiét »¢ 6 cae truang dai hoc, cac vién nghién cdu, thidt ké,
cdc co quan qudn ly veé cac ¢ong trinh thoat nude, xit Iy nude thdi - bdo ve moi
trudng - ngudn nudc.

Chiing t6i xin chan tharh cdm on Nha xudt bin khoa hoc va ky thudt da
gitip do dé cudn sach diuge hoan thanh,

-Do khd nang va trinh do6 co han, chic chan khong tranh khoi thiféu sot, tic
gid rat mong nhan dioc nhing v kién dong gop cia ben doc va dong nghiép.

Tac gia



Chuong 1

HE THONG VA SO DO THOAT NUGC
CAC Xi NGHIEP CONG NGHIEP

1.1, HE THONG THOAT NUGC CAC Xi NGHIEP CONG NGHIEP

Hé théng thodt nudc cic xi nghiép ¢d nhiém vu: thu ddn nuéc thai-bian
(nudc da diing roi) ra khoi pham vi nha may xi nghiép va xu ly tdi mie dam
bao tiéu chudn qui dinh trudc khi x4 ra song ho, dé€ bao vé ngutn nudc khoi bi
nhiém ban. C6 thé diing lai nudc thai néu thda man yéu ciu cong nghe va thay
hgp ly vé kinh t& va ky thuat. Khi do khong phai ddn nude thai ra khoi pham
vi xi nghiép.

Hé thdng thoat nudc trong céc xi nghiép cong nghiép khic hé théng thoat
nudc @ thanh phé. O thanh phé chi cAn mot hoge hai mang ludi la mang luagi
tho4t nudc bin va mang lugi thoat nuéc mua. Trong khi dd ¢ xi nghiép cong
nghiép s6 mang ludi cd thé 16n hon hai, tuy thude vao ngubn tao ra nude thai,
thanh phan tinh chit cdc loai nude thai, bién phap xtt 1y va bién phap sd dung
nudc sau xv ly.

Trong cac trudng hgp dac biét, cd thé dung he théng thosdt nude chung,
riéng hoac riéng khong hoan chinh.

Trong cde xi nghiép cdng nghiép, nudc tiéu thu cho ciic muc tiéu san xudt,
sinh hoat va chifa chdy, nudc thai ra bao gid cing it hon nudc cdp vao.

Nuée tidu thu va thai ra trong cac day chuydn san xuit cd thé la:

. Nudc vdi chiic nang la chét van chuyén nhi¢t dé lam ngudi san phim
hogc bdoc vé chi tiét may khéi bj pha hiy. O day nude khong tiép xuc vdi san
phdm, miy mdc ma chi tiép xic vdi hé trao d6i nhigt nén chi ndng lén ma
khong bi nhiém ban;

- Nudc véi chic nang vifa 1a méi truong thu hut, vita dé van chuyén cdc
tap chat co hoc hoac cdc chét tan (khi rua, lam sach hoac lam giadu cdc nguyén
lidu san ph&m). Trong qua trinh sl dung, nude bi nhiém ban bdi cic tap chit
cd hoc va chét tan, khong bi ndng 1én;

. Nuéc voi chdc nang 1a dung moi dé pha ché hda chét, dung dich thudc
nhudm,... hoac nam trong thanh phan cla san pham;

- Nude sd dung vita 1a mai truong thu hat, van chuyén cde tap chat co hoc,



chit tan, vita dé van chuyén nhiét (khi lam sach khi 16 cao chéng han). Khi d6
nuéc vira bj nong lén, vira bj nhiém bén.

Chét lygng nudc yéu cau dé phuc vy cho san xudt cong nghiép cing khé
da dang tuy thudc tung loai hinh cong nghiép. Céc xi nghiép cO nhd va trung
binh c¢ thé dung ngay ngubn nudc cung cdp ti mang ubi cép nudc do6 thi hay
cdc giéng khoan sau. Nhiing x{ nghiép cong nghiép quy mo ion thusng phai
dung hé théng clip nudc doc lap véi gia thanh ré hdn hoac tin cay, an toan hon.

Nhu trén da ndi, khi nhu chu nudc ngay cang tang lén thi phai ding hé
théng cdp nudc tuan hoan, tai st dung nuéc. Tinh da dang ve chic nang va
nhu cau vé nudc, nhéat la v chat lugng nudc, nhigu khi doi hoi phai xU 1y dac
bist dé dam bao théa min cong nghé san xudt va chit lugng san phim.

Bang 1.1 tom tat nhu cau dung nude va mot 6 d6i tugng sit dung nude
trong cac xi nghiép cong nghiép.

/

Rang 1.1 Nhu chu va mdt o8 abi tugng s dyung nudc trong chc xi nghidp e8ng nghiép
Nhu ¢hu | Déi tuong si dung
Hoi || Nbi hoi, tao dm - ditu hoa Khong khi

Trao ddi nhi¢t | Ngung tu hoi, lam agudi chit long, chét rin, suoi, sdy nong,
dung dich d€ cat got kim loai

Thip hip thu lam ll Cong nghi¢p Juyén cin thép, d61 ric sinh hoat, khii khi SO2
such khi | trong khoi, khi thai

Rita chit rin | Than, quang, san phdm nong nghicp

Van chuyén chit rén \ii Bot gidly, than, bot, cong nghi¢p thyc phdm, chit mau,
t di¢n giai

-
Rifa - tam sach be matt X ly b mit, bdn din, vi di¢a G, cong nghicp nhudm,
| cong nghi¢p thyc phim

_,____—————______‘-_h__.!___-——
Van chuyén ion : Thang - b€ x2 1y bt mat
e

Dap tic - lam ngudi

. Than coc, xi, phan 0 hat gang

Duy tri dp sudit . Thu hoi diu Tan hai

Dong nang " Khi gi thép, o hat (xi, 16p boc)
San xuil . Bia vi nudc udng cachonat hoa



Hinlr 1.1 S0 db edp nude:

a- hé thing cép nudc thdng; b- hé thdng dong lai néi tidp; 1- nude sach khéng bi néng tén:
2- nudc bj néng 1&n; 3- nudc vda bi nong 1én vua bj nhigrn bin; XN «i nghigép: TB- tram bom;
CTLS- cong trinh lam sach; Q. QO (/" - lugng nudc cdp vac cac x nghidp. (s - lugng nudc di
theo can; ik - Wdng nudc tn that khdng trd iai trong san xuat; {hn - IUgng nudc 16N that

do bay hoi: (4, - nudc thai ra ngudn

C6 nhiing so dé st dung nudce sau day:

- He théng cdp nudc thang, tiic 1a dung nude mot 1an (h.1.1a), loai nay chi
dung trudc day, nay it dung vi gia thanh xay dung va quan ly dat. Trudng hop
nay, ldgng nude thai ra ngudn §, s la:

Q[=Q' (Q|k -+ Qc)r (1.1)
trong dé @ - lugng nudc cdp vao cho xi nghiép; @ - tén that nude khong trd
lai trong qu4 trinh san xuit; @, - lugng nudc di theo cén trong qua trinh xi ly.

- Heé théng ditng lai nude nhidu lan ndi tiép (h.1.1b). O diy nudc cip vao
duge dung néi tiép trong cac x{ nghiép (hoac phan xudng) 1, 2, 3..., roi sau do
méi x1t ly va x4 ra ngudn. T4t nhién nude thai ra sau xi nghiép 1 van dap ing
yéu cau vé mat chdt lugng g cac xi nghiép 2, 3...

8d db nay sé kinh t& hon so dd 1.1a vi bio dam yéu ciu vé sinh va bao vé
ngudn nudc khoi bi nhiém ban.

- Hé thong cdp nuoc tutin hoan. Trong truong hdp nay co ba loai so do:

. Khi dung nudc véi chie nang mang nhiét, trong qua trinh san xuit chi
nong lén va khong bi nhiém ban thi trude khi dung lai trong hé thong cip nude
tuan hoan chi can cho qua cic eong trinh 1am ngudi ¢h.1 2a);

. Nude trong qud trinh san xudt bi nhiém ban boi cac tap chat e hoe hodce



cac chit tan, trude khi dung lai trong hé théng cdp nudc tuan hoan phai dudc
xit ly tach cic chit ban. Cic cong trinh x{ ly cé thé la ho lang, bé loc cat, bé
trung hoa,... tuy thuodc vao thanh phan va tinh chat cac chit ban dd (h. 1.2b);

. Né&u nude st dung trong qua trinh sAn xudt vita bi néng lén, vita bi nhiém
ban bai ciac tap chdt khic nhau, trude khi dung lai trong hé théng cap nudc
tuan hoan phai dugde lam nguoi va tich cic tap chat bian (h.1.2c).

Thuc té&, thuong gap cic s0 do st dung nude kha phic tap, chang han, co
khi dé bé sung nude cho mot vong tuan hoan nay cd thé liy nudc tu vong tuan
hoan khic: nudce da dung roi cia phéan xudng nay cd thé dung lai cho phan
xudng khic hoac cho doi tugng khac trong cung mot phan xudng...
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b)

] Hinh 1.2 S8 d6 cap nudc tudn hoan:

a- lam ngudi; b- 1am sach; c- lam sach va lam ngudi: 12.3- nhu hinh 1% 4- nudc bi nhidm ban; LN-
Jam nguéi nudc; Qe- lugng nudc di theo can. Q- Ong nudc thai ra ngudn; Upn- lugng nudc tén
that do bay hoi; Ox- lugng nudc xa di: Ung- IUong nudc bay di theo gié; Uns- Iugng nudc bd
sung: Uo- lugng nudc da dung réi; con lai nhu hinh 11

C6 thé st dung so do nudce hon hap. O mot s6 phan xudng la so do cdp
nude tuan hoan, ¢ phan xudng khiic la so do cdp nude thang hoac dung nhiéu
vong tuan hoan riéng biét,...

NGi chung hién nay so do st dung nudc trong hé thong cdp nudc tuan hoan
duge phd bién rong rai nhat vi n6 kinh t& nhét va hoan toan khong lam nguon
nuée bi nhiém bian. Tuy nhién cin phai luu y ring nong do muoi hoa tan trong
hé thong ong din va cong trinh xu 1y sé tang dan theo thoi gian, sé dong can
ran lén thanh ong dan.



1.1.1. Céc loai hé thong tuin hoan

a) Tulin hodn va khing lam chdt logng nuwdc bi xdu di

Tuin hoan nghia la quay vong tdi st dung mot cach vo dinh cung mét loai
nuée cho cung mdt muc tiéu va khong bi nhiém bdAn. Nudc bd sung thém vao
thay th& cho cdc loai tdn that & dang rd i va di cung vdi nguyén liéu hay san
ph&m hoac hoi nudc trong trudng hop chung bay hoi.

Thong thudng chat lugng nude khang thay d6i khi khong dva vao nhitng
ion ngoai lai, khi tan hoac khué&ch tan chat hitu c¢ hoac vé co dang tan trong
sudt qua trinh. Chi ¢d nhitng mudi ban dau co dong va tich liy lai trong sudt
qua trinh bay hai va tuan hoan.

Luu lugng nudc tuan hoan cd thé kha 16n, nong 4o cac loai mudi cd thé
tang dan do nudc bay hai. Diéu dd doi hoi phai so bd khi cdc loai mubi it tan
trong nude bd sung va phai xa nudc khai hé thdng.

Xac dinh ty s6 (C) gilta ndng do mudi trong hé tuan hoan va ndng d6 mudi
trong nudc bs sung 1a dya vao ty s6 gitta lugng nude b sung @, va lugng nudc
xa di @,:

C = @us (1.2)

Q
V3i Qy,, - biéu thi lugng nudc bay hai, véi gia tri gan dung ty 1¢ C gilta
ndng do mudi trong hé tuan hoan M v& ndng dd mudi trong nude b3 sung m

duge thé hién nhu saw:

- M _ Qus - Qun + @ _ (1.3)

m Q. Q.

Ty 6 tulin hoan R = Q/@Q, 1a ty s6 gidta luu lugng nude @ trong hé tuan
hoan va luu lugng nudc bd sung Q. '

Trong hé théng lam ngudi - tuln hoan hé (h.1.3d), ty & ndng d6 C nam
trong khoéng 1-6 hoac tham chi tai 10.

Trong thuc té, ty 18 nay cd the& do duge bing cach so sdnh ndng dd muéi
clorua trong hé tuin hoan va trong nuée bd sung, vi trong nude bé sung lugng
mudi clorua dua vao rit khong dang ké. Trong ndi hai cia nha mdy nhiét dién,
C ¢6 thé cao hon nhigu, t&i 100.

b} Tuiin hodn vi chit eong nudc bi xdu di

Diéu nay cd nghia la tai st dung nuéc va trong quéd trinh van hanh cd
nhiém ban bdi cac tap chit ngoai lai ldn vao. Viéc cac chdt ngoai lai 14n vao cd
thé€ la:

* O cong doan véi qua trinh lam ngudi:



. thap hdp thu lam sach khi c6 chia HC! (d6t rdc sinh hoat tUr cac hé gia
dinh};

- thap hdp thu lam sach khi c6 chita SO, (kh{ thai khi dun ndi hai);

. thap hdp thu khi cé chia HF, HCN (khi thai tif 1> nung ¢d budng khi
noéng);

- tdy gi can thép hoac phun trong nha ‘may can thép bang dau md;

. thap phun san xuét phan ﬁam - nitd bang dung dich nit¢ amon;

- van chuyén gi va dap tit than cdc bang dung dich cac hop chat sunfua.

* () cong doan khong cd qua trinh lam ngudi:

- ngAm trong qua trinh ma dién bang cdc chit phu gia dang mudi tan;

- thap hap thu khi trong cong nghiép san xudt phin photphat;

- van chuyén nguyén liéu thé 1in them chat lo YWing va cdc loai mudi (cac
nha may ria, tuyén quang kim loai).
1.1.2. Cde loai hé thdng lam ngudi va tuin hoan nudc

Theo cdu tgo va co cdu cong nghé ¢d hai loai dién hinh vé hé thong lam
ngudi va tuan hoan nude:

. Lam ngudi va tuan hoan kin nhu hé théng ndi hoi va tuan hoan nudc
ngung (h. 1. 3a);

. Lam ngudi va tudn hoan hd nhu thap hdp thu lam sach va 1am ngudi khi
(h. 1.3 b, ).

Theo d6i tuong can lam nguoi hay lam mat c6 cac hé théng 1am ngudi hay
lam mét ap dung cho cdc d8i tugng sau:

- Ngung tu va trao ddi nhiet;

. Lam mat xang diu, khong khi hoac chit long;

- Lam mat dong co, may nén;

. Lam mét 16 nung cd ludng khi ndng, 12 luyén thép, nha miy can thép,
nha may san xuft cac banh xe lan, bd nan dong,...

Sy hoat dong cta cic hé thong nay tuy thudc:

- loai k&t cu vdom hoac &ng hoac ban mong;

- ki€u tudn hoan nudc (trong, ngoai, luu tée, v.v.);

- loai kim loai ti€p xic voi nuée (thép thudng, thép khong gi, dong, hop
kim, nhom, ...);

- vat lidu sit dung dé€ lam thiét bi phu trg cia hé thdng (bétong, gb, ...) dé
ti€p xtic véi nudc ciing can duge xem xét.

Theo diéu kién ép dung cd thé phan chia thanh ba loai hé théng lam ngudi:

- Nudc néng duge x4 thang ra song hoac hé thdng thoat nude (h. 1.3.a);

- Lam ngudi biing cach tigp xtc véi dong chét 16ng tha cdp (khong khi
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hoéic nudc) va quay trd v& d6i tugng chn lam nguéi ma khong ti€p xie véi khi
quy&n. Truding hgp nay goi 1a hé théng tusin hoan kin (h. 1.3.b, ¢);

- Lam ngubi biing cich bay hoi mot phan trong thap lam ngudi va sau dd
trd va déi tugng cin 1am ngudl. Trudng hgp nay goi 14 hé théng tuén hoan hd
(1.3d). O cdc hé thdng tuin hoan hd hén hgp khéc, nude cing 6 thé ti&p xuc
truc ti€p vai cac chit bén trong cac qua trinh khéc nhau nhu thap hap thu lam
sach khi. Trudng hop nay kha phuc tap (h 1.3 e).

Trong hé tulin hoan kin, khéng xay ra bay hoi nén can it nudc b3 sung

Dich non Hov . Jic. has
MNudgc b6’sung
— i
< chh__. Xd' nutc
o nguo W , - - Nudc
A 77 Nvde tudn hean ngung
Song
a) b)
Bay haor
) f 4 Dich nong

Qi""}”ﬂ nG C

7 7 3 Koras ?:—‘::?

rao dal at

5 bd sun
% kﬁ'l s ‘9 ng{) O‘f
nwac
Nude larh
8 Dich.
c) am d} ¥ Xa’audc nguer
Bay hoi Dich nong
. 5
el o
. haj
Nuac ba sung j'd:f
nguds Dich ngudi
X a‘nudck Bom Borm

) Thdp hdp phu

Hink 1.3. Cac ioai hé thdng jam ngudi
a - h# théng su dung mdt (3n: b - hé théng tulin hodn nudc nbi hek ¢ - hd théng tuln hoan kin;
d - hd théng tulin hoan hd; e - hé thdng tuln hoan hd k&t hop
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hon. Tuy nhién do xay ra phiing tinh huéng khae nhau nhu dg din - trao déi
nhiét khac nhau lién quan téi qua trinh nén phai cd nhiing bién phap bao vé,
chéng an mon, Vi nhiing ly do trén nén hé théng tulin hoan hé thuting dude
dung phd bién hon. '

1.1.3. Nudc nbi hoi _

a} Tuiin hodn nudc ndi hoi: V&i moi loal nude ndi hoi, sg dd tudn hoan
nudc duge thé hién nhu & hinh 1.3b.

Nude vao ndi hoi bao gom:

. nudc ngung, thu hoi theo cac ty l& khac nhau sau khi tiéu thu hoi, goi la
nude tuin hoan,

_ pude moi bg sung theo cac muce do luu ligng khac nhau, sau khi da xi
ly, lam trong va goi la nuoe bé sung.

Hoi ti n6i hoi thudng & dang cdc giot chit long va khi (dac bigt 1a khi
cacbon dioxit). O nhiét do cao, hoi con lan mudi bay hoi do "tac nhan mang hoi"
dich thue kéo theo nhu silic vi d 4p sufit cao cd ca clorua.

Nude con lai dang 1ong & day nbi hoi ¢d chia tat ca cdc chit ngoai lai da
1An vao nude trude khi nudce chuyén thanh hoi (trit cdc chat da di theo hoi).
Nhitng chét ban dang can ¢ day nbi ciing voi it nudc phai duge x4 khoi ndi hoi
vao mang luéi thoat nudc.

Gia sif rang ndi hoi van hanh voi luu lugng lién tuc, dé don gian hda, cho
rang dé mudi do hoi mang di khéng dang k€ va duge bé qua, ham lugng mudi
khosing s6 duge can bang én dinh. Khi trong lugng mudi xa vao hé théng thoit
nude bang trong lugng mudi dua vao ciing véi nuéc bd sung (vi nude ngung
duge coi 1i tinh khiét), ta sé duge trang thai can bang:

Q,,-m = Q:M, (1.4
trong d6 @, - luu lugng nude bd sung véi ndng do mudi m; @, - luu lugng
nudc xa di; M - nong do mudi trong ndi hoi:

M=m. Dos (1.5)
Qx
Né&u toan bo hai tiéu hao hét va dugc bidu thi bang tdn hoi (T) thi:
th =T+ Qx 1 (16)
va ty s6 nong do sé la: )
M T+ @
- (1.7
m Q

Trong thuc t& do han ché béi chi phi van hanh quan ly va chi phi dau tu
ban diau nén rét han ché ty 1é xa nude di. Ty 18 nay cang nho cang tot.
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b) Tiéw chudn cho phép vé chat lugng nudc ding cho nai hoi duge qui dinh
1 thé trong cac qui pham vé ndi hoi.
D& danh gia hiéu sudt st dung nude, ngudi ta diing hé s sit dung nuéc k:
-Q
k= AT _ (1.8)
Q

rong dd Q - lugng nudce cdp vao lay tif ngudn; Q, - lugng nude thai ra nguon.

Heé s& k cd thé dao dong trong khoéng I6n ti 0,2 - 0,3 dén 0,7 - 0,8.

Khi thiét k& cac xi nghiép cong nghiép phai luu ¥ dé&n viée bao vé ngudn
swide, Phuong hudng chinh d& giai quyét vin de bao vé ngudn nudc la tim cac
hién phap cong nghé san xudt hop 1y dé giam lugng nude thai va ndng dd chit
3 nhiém trong nuée dong thai nghién cttu cdc phuong phap xu 1y nudc thai ed

hidu sudt cao dé si dung céc chat qui trong nudc.

D& giam lugng nude théi co thé dung céc qui trinh cong nghé "kho" tic 1a
ding va thai nudc ra it nhit, ding lai nude nhidu lan hodc diing lai nude trong
hé thong cip nudc tuan hoan. O day cd thé hoac khong can xi ly so bo rdi dung
lai cho chinh xi nghiép 46 hoac xi nghiép bén canh, ty thuge yéu cau chét
lugng nude cua cac x| nghiép sau. Néu yéu cau chit lugng nudc vE cOng nghé
& cdc xi nghiép sau thip hon thi khong can xit 1§ so bd ma dung ngay.

Di doi vai bien phap giam luu lugng ngudi ta con nghién ciu giam tén that
nguyén liéu va san phdm dé€ sac cho lugng chét bén trong nude it nhét. Do dd
phai nghién cdu bién phap hoan chinh day chuyén san xudt, thu hodi cac chat
qui trong xi nghiép.

Thong thuong khi giam lugng nude thai thi ndng do chét b&n sé tang lén,
khi dg sé giam duge dung tich cong trinh x 1y, tic1a giam gia thanh xay dung
va quan ly. Dong thoi khi nong 49 tang lén, sé d& dang thu hdi chét qui va ndi
chung higu sudt xu ly sé tang lén. Tuy nhién, khi dé ndng dé chit bdn con lai
vAn cao, hoac néu dung phudng phap sinh hoa dé xt 1y, ndng do chit bén qué
cao s& ngan can qua trinh va nhisu kii doi héi phai xit 1y so bo dé gidm nong
d6 chit ban trong nudc thai.

Ngi tdm lai, khi thiét k& cac xi nghiép cong nghiép, vin dé cdp thoat nude
phai duge giai quyét trong mot t8 hgp théng nhit, déng thosi phai luu ¥ dén cac
cong trinh k¥ thudt khac trong pham vi xi nghiép. Mat khac cd thé két hop giai
quyét thodt nudc cho toan bo cum dan cu va xi nghiép cong nghiép, thi hiéu
qua kinh té sé cao hon.

1.2. XAC DINH KHOI LUONG, THANH PITAN, TINH CHAT NUGC THAL
CAC Xi NGHIEP CONG NGHIEP
Trong cdc xi nghiép céng nghiép thutng tao thanh ba loai nudc thai:
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. Nudc thai san xudt la nude da dung rdi trong quéa trinh san xuft, k& ca
aude thu duge khi khai m6 (ching han nudc d cac md than; khi khai khodng;
khai thac dau mo,...);

. Nuéc thai sinh hoat tao ra tif cac khu vé sinh cla nha hanh chinh, nha
san xufit, Tia nén nha, tit cac nha tam cua cac phan xudng, hoac & vi tri dée
lap riéng biét;

. Nuéc mua do mua hoac tuyét tan.

O day chi y&u ta xét nudc thai san xudt. Dac diém ndi bat cta nd la rit da
dang vé thanh phan va khdi ligng (khéi lugng don vi 1a lugng nude thai tinh
theo mét don vi nguyén lidu hoac san pham).

Khéi lugng va ché do thai nuéc, thanh phin va tinh chit nudc thai tuy
thude vao nhidu yé&u t6, trong dd chi yéu la:

- nguyén liéu va cac hda chét si dung trong san xuét;

. day chuy&n cOng nghé san xuit;

- chit lugng nudc tiéu thu cho cdc nhu chu san xudt;

- digu kién dia phudng.

Khi thiét k& thoat nudc cho cde xI nghiép phai xem xét phan tich day du
céc chi tigu hda 1y cua nudc thai sin xuat ting phan xudng, toan nha may, xi
nghiép, phai chi 16 va lam sang to veé khéi luong, thanh phan tinh chét cac chét
ban. Pac biet phai lua ¥ dén cdc chit bén dién hinh (nhu phenol, hgp chét
sunfua, dAu md,...} va cac chat doc (tetraetyl chi, dong xianua,...). Nhu vy mdi
dé ra va chon so dd thoat nudc, cong nghé xi ly va bién phap it dung tdt ca
cac loai nudce thai san xudt mot cach hop 1¥.

Ngudi ta phan bigt hai nhém nudc thai san xuit. D 1a nude khing bén
{qui udc la sach) va nudc bin. Nudc thai san xudt khong bén chi y&u taora khi
lam ngudi va trong cac qué trinh ngung tu hdi nude, tram lanh.

Nudc thai san xuft ban cd thé chda cac loai tap chat khac nhau. Cd loal
chiia chit bén cha yéu la vo co, ¢6 loai chia chit ban chd y&u 1a hiu co. Da so
cdc loai nudce thai san xudt déu chia hén hop cac chdt ban. Mot s6 loai chét
thai cd thé chua cac chat dac hai nhu nude thai cac phan xudng ma, mot 56
khac cé thé nguy hiém vé mat vé sinh, bénh dich nhu nude thai céc xi nghiép
gigt mg, nha may da, nha may ché& bién thudc phong dich,... chia nhiguloai vi
khudn gay bénh (vi khudn loét, ddu mua,...}. _

Theo nong dé cac chdt bdn c6 thé chia ra nude thai dam dac va it dam dac
{(loing). Phan iing hoat tinh d6 pH cua nudc 1a mot chi tiéu quan trong trong
vigc danh gia nude thai san xudt, né déng vai trd quyét dinh khi chon vat lidu
x4y dyng cdc cong trinh thoat nudc.



Theo d¢ an mon nguoi ta phan ra edc load nude thai s

. {t an mon: cd tinh axit pH = 6-6,5 va co tinh kiém ydu pli = 8- 9;

. an mdn manh: cd tinh axit manh pH < 6 va kitm manh pH > 9.

Ngoai ra khi ddnh gia vé d6 an mon cta nudc thai ngudi ta con xét dén cac
yéu to nhiét dg, tée do nude.

Nudc thai san xudt chia nhidu chat bin khac nhau vé c s6 lugng lan chat
luong, do dd khong thé cd tiéu chudn vé cic chi tidu, thanh phin hda ly cho
mét loai nude thai nao duge. D& xde dinh thanh phan tinh chat nudc thai san
xuit, d6i vai xi nghiép da xay dung va dang hoat dong, ngudi ta phai can cud
viio két qua phan tich truc tiép edc chi tieu hoa ly. D5i vai cac nha may, xi
nghiép thiét k& moi ¢ thé xac dinh theo cac 6 liéu tinh toan cdng nghé vé so
lugng, ban chit cic chdt ban thai vao h¢ thng thodt nudc hodc co thé theo cac
s6 lisu phan tich nudc thai cdc nha may tuong tu dang hoat dong.

D& nghién ciu xac dinh khéi lugng, thanh phan, tinh chdt nudc thai, dau
tién $0 bo 1am quen voi day chuyén cong nghé cac qua trinh san xudt cia xi
nghiép, bist duge tinh hinh sit dung va thai nudc clia tung cong doan san xuét,
tinh chit, thanh phin nudc thai tao ra. Sau ddé tién hanh nghién ciu vEé nudc
thai ctia tung phan xudng, day chuy®n, mdy mde, rdi nude thai cla toan b x{
nghiép.

Chi cd nhu vy méi cho phép tim cdch giai quy8t dung dén vin de hap
nhét hay tach riéng cac loai nude théi va chon bién phap xU 1y thich hgp, tic
la chon so do hé thdng thoit nuéc va day chuyeén cong nghé xi Iy nudec mét
cdch hop 1y. Chéng han nudc thai tif cac phén xudng dat mdng kim loai phai
dugc xit ly dac biét d€ thu hdi ddu md; nudc thai tit phan xudng hda chat phai
dugc khu phenolhtruéic khi qua cic cong trinh xi ly chung cho nude thai toan
nha may. D&i vai nude thai san xudt chiia cdc chit doc hai nguy hi€m nhu chat
phdng xa, xianua,... thi phai tch riéng va x{ 1y doc lap.

Khi nghién citu v& nude thai san xuit, ngoai cdc c.hi tiéu hda ly, nhidu khi
phai xdc dinh dong hoc lang (hoac néi) cua cac tap chdt cd hoc, kha nang keo
ty, d6 thdm loc, tinh din dién, d6 phong xa, sdc cang be mat, ...cia nudc thai.

Lugng nudc thai san xuit duge xéc dinh theo cong sudt cta xi nghiép, theo
tiéu chudn thai nude trén mét don vi nguyén liéu hoac sin phdm; ddi voi cac
nhi may nhiét dién, theo don vi cong sudt dién. Néu khong cd cac s6 liéu d¢ thi
phai xdc dinh theo s6 lidu tinh toan cong nghé cho truge trong nhiém vu thigt
ké thoat nude.

Tisu chudn thai nudc hay luu lugng don vi ctia nude thai dao dong trong
mot khoang kha lon, tity thude vao titng céng nghé sin xuit cta cac xi nghiép
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cong nghiép, sd do sit dung nudc va thoat nude, vi tri tuong quan gilfa cic nha
mdy hodc ving dan cu (xem bang 1.2 va chuong 12).

Nhigu nha may, xi nghiép cong nghiép tao ra nhidu loai nude thai khac
nhau véi 86 lugng rdt 1on va ndng do chat ban rét cao. Dd 1a cdc nha mdy luyén
kim den; luyén kim mau, nha mdy hda cdc, nha may hda chit, nha mdy gidy
xenluloza, nha may dét, nhudm, in hoa,...

Mot trong cdc nhiém vy co ban khi thiét k& thoat nudc cac xi nghiép cong
nghiép 1a phai xac dinh luu lwgng tinh todn (ngay dém, gid trung binh, giay),
thanh phan tinh chit va ché do thai nude. Nhu trén da ndi, tAt ca cac s6 ligu
nay cé thé xéc dinh chinh xéc duoc khi da 1am quen véi qua trinh san xudt
cong nghé cla titng phan xudng va cla todn nha may i nghi¢p. Hinh 1.4 gidi
thieu phuong phap ludn - qui trinh nghién cdu vé thoat nudc va xi ly nudc
thai cac xi nghiép cong nghiép.

Thue t& ngudi ta phai lap bang can bang trong xi nghiép cong nghiép va

Bing 1.2 8& lugng, dke tinh nuée théi mét s& ui nghidp cdng nghiép

Loai xi nghigp cong ' Donvi  Lugng ! ! Nbng dd bin theo cac chf tidu chinh, mgft

nghiép‘ cac céng 1 do i I'IUéC : pH | e e = . : I

doan san xudl ; L thai, m® { chitldling ; NOS {1 chat dac bigt
| H !

Nha méy luy@n kim den '

- lam sach khils cao i mikh | 40-80 708 |: 500-4300(1500)|' 42-58 |

- diic gang | itdngang = +20 | 7B |600-3500[3500J 200 |

. d&tmong kimioai | 1tdnthép | 4 6575| 100-1500(1500) | 0 | 300(md
- phén loai i | 1tdn x| 153 |82:85 400-700(700) ; <0 |

Nha méy hoa céc ; ' ! '

- rda than 1tén than cbc’ 0525 - ' 2s000 | <0

- d&p tdt than - i 0545 ¢ 7.2-76i 6500 ! < 10 10 {phenol)
Nha méy luyén kim mau i | ; i :

- lam gidu quing . 1tdn 5090 ' |

- ddng ©1tdn 350 : _

- WBn - nicken Y : _ '

- nhom . 1tdn ¢ 1500 , !

Nha may gidy xenluloza Ii ) : !

- ché bidn gidy 1 | 00300[7278 5004220 502201200 |

- xenluto sunfit | 1én | 75680, - |  260-500 © 46-3300(1200)

. xeniulo sunfat " ttdn | a0 | 100-400 |  100-200 |

- ché bidn cactdng | 1tén | 50-250 | . ' 180.970  100-500(330)

Nha may dét nhubm vai:  1t8n | 400-600 65-105 120-480{250) - 280-1250(600)  20-130
: : " (ch&t hoat
_ * tinh D& mat}
¢t el 1 NOS thay BOD, vidL L ti titng Anh Bulogical Oxygen Demiand) B nbu clis oxi snb b,
< Trong ngodic W gia i lrung hinh.
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tim bién phap giam ton that toi mic thap nhat, st dung nuée t6i miic hiéu qua
nhét.

Nhiing tén hao nudc trong s¢ 45 st dung nudc bao gom:

. t&n that khong trd lai trong qué trinh san xuit (@), tic 13 nudc mit di
theo san phdm va chét thai, ed thé xac dinh theo tinh todn cong nghé, ngoai ra
chn mat di mot lugng nudc rita dudng, tudi bé.y;

- tén thét do bay hoi khi lam nguéi k& cA bay hoi tu nhién theo mat thoang
(th);

- tdn thdt & dang giot bay theo gid vao khong khi khi lam ngudi (Q,);

- t&n that do ro i & dudng 6ng va cdc cong trinh;

- lugng nudc x4 vao hé théng thodt nudc @ dé tranh hién tugng tang
lugng mudi khoang trong nudc tudn hoan.

Trong hé théng cdp nudc tuan hoan, téng lugng nudce tén thét phai dugc
bu vao bang lugng nude mdi b8 sung @, Lugng nudc nay bang 5- 10% lugng
nudc tuain hoan @ (h. 1.2). Nhu vay lugng nude xa vao hé théng thodt nudc @,
chi 1a mot phin lugng nude bd sung Q,, ldy ti ngudn. Dé& tinh todn cac cdng
trinh thoat nudc phai xac dinh @, nay, nd tity thudc vao chat lugng nudc bd
sung, ché& do thay nudc trong vong tuan hoan. Ch& do thay nuéc cd thé thue
hién lién tuc hay gian doan theo chu ky hang ngay hay vai ba ngay. Ngoai ra
6 khi yéu cau hé thong thoat nudc phai tiép nhan ca lugng nudc xa can cac
cong trinh (khi sua chia, rua thap lam ngudi, ho lam ngudi cd voi phun, bé
lang, ...). Khi d¢ phai tinh toan mang ludi thodt nudc sao cho an toan va phai
x4 vao nhitng gits luu lugng thai nudc 6 mang ludi it nhét.

Luu lugng nude thai san xudt xa vio céc cong trinh thoat nudc, nhy da
ndi, duge xdc dinh theo cée s6 ligu cong nghe hoac theo nang suflt cua xi nghiép
va tidu chugn thai nude don vi:

Quga = M.mt, m3/ngd , (1.9)
m.M,
Tmax s =_?;gt— ky, Us, (1.10})

trong do Qpuy - luu lugng nudc thai ngay dém, m3/ngd; g - MU lugng giay
téi da, 1/s; m- tiéu chudn thal nude theo mét don vi sin pham hoac nguyén lieu
cd tinh t&i tuiin hoan nudc, m3; M- s6 don vi san phdm hay nguyén liéu trong
moét ngdy dém; M;- s6 ddn vj sén ph&m hay nguyén liéu cla ca cd nang suit
cao nhit: ¢- s6 gid lam viéc trong mét ca; k- hé 38 khong digu hoa gig. Né&u
trong nha mdy xi nghiép c¢d mot loat day chuyén san xuit cac mat hang san
pham khac nhau thi can xée dinh luu lugng theo tung loai day chuyén. Khi do
luu lugng nudc thai tdng cdng cia nha may sé la:
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Q=mM + mM, + mM;+ .. +m M, (1.11)
trong dé m,, my, m, - tiéu chuin thai nudc cho mét doan vi san pham hoac
nguyén lidgu méi loai, chdng han, m¥%tdn; M|, M,..M_ - nang sudt tiing loai san
pham hay nguyén liéu, chang han, tan.

. Luu lugng tinh todn dugce xdc dinh cho toan bd day chuyén san xudt trong
mét don vi thai gian vdi nang sudt t6i da cla ng.

N6i chung, ngudi ta khéng chi xac dinh luu lugng tdng cong eva nude thai
toan bé xi nghiép ma con phan phdi theo titng phan xudng, tung miéng xa
phan xudng va titng ca kip.

Ngoai ra ngudi ta cdn xac dinh luu lugng titng loai nudc thai san xuit theo
dac tinh chat ban (nude, axit, kigdm, trung tinh, ... '

Ché do6 thai nude trong cidce xi nghiép cong nghiép

Khi thiét k& thoat nude, khong nhiing phai biét luu Iugng daec trung cia
nude thai ma con phai biét ch€ do thai nudc theo thdi gian. Ché do thai nudc
duge xde dinh theo bi€u db dao déng luu lugng nuéce thai ra. Gia tri luu lugng
tinh todn duge chon theo ch& do thai nudce. Cudi cing 12 kich thude tiet dien va
gia thanh xay dung, lai ti;y thhu{*ic vao gid tri luu lugng da chon, O cac xi nghiep
cong nghiép nude thai sdn xuit chay vao mang ludi khong theo mét qui luat
xdc dinh néo ma tuy thude vao ché do cong nghé san xudt. Ché dg thai nudc cd
thé didu hoa hoac khong diéu hoa trong ca kip, ngay dém. Nhigu khi x4 nudc
tiing dgt tap trung, nhit 14 cdc chau, thung, bé, ... dung dich céng nghé x4 can
theo chu ky. Vi vay trong tiing trudng hgp phai xac dinh ché do thai nude titng
xi nghiép, phan xudng, day chuy®n san xuit. '

Hé s6 khong diéu hoa gig (k) cia nude thai cdc xi nghiép cong nghiép rat
khac nhau va thay d6i trong mét khoéng ldn,

Theo 36 liéw ctia nhidu nudc hé sd khong didu hoa gio (k) clia cdc nha may
nhu sau:

luyén kim 1,0- 1,1; gidy 1,3-1,8
hoa chat 1,3-1,5; dét nhudm 1,0-1,16
thue pham 1,5-2,0; da 1,56-2,0

Dé tién tinh todan ngudi ta thudng lap bi€u dd luu lugng cia tiing loai nudc
thai cang nhu bi€u db tdng hop lvu lugng nudc thai cia toan b xi nghiép.

1.3. SU DUNG NUOC THAI SAN XUAT VA THU HOI CHAT QUI

Khi thiét ké thoat nudc cac x{ nghiép, trude hét phai xem xét dén kha niang
tan dung nudc thai (toan bd hoic mot phin) va kha nang thu hdi chit qui
trong d6. Do thanh phan, khéi lugng nudc thai va didu kién dia phuong quyét
dinh, ¢ th€ cd cac bién phap st dung dudi day:
3
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1.3.1. Dung lai n¥dc thai sau khi da xi Iy trong hé théng cfip nude
tuiin hoin caa nha may xi nghi¢p (h. 1.2)

D&i véi nude chi ndng 1én ma khong bi nhiém béin trong san xudt, thi chi
can cho nudce thal qua cdng trinh lam nguoi. Doi vai nude thai bi nhiém bén ma
khong bi ndng 1én (udc lam giau quing chang han) thi chi can cho qua cie
eong trinh xi 1y (ang) hoae doi véi nude vita bi néng lén via bi nhiém bén
ciing ¢6 thé cho qua xu Iy bang cach cho lang roi lam ngudi roi dén trd ve dung
lai trong san xuit. D& minh hoa ta hiy xét s¢ do xi ly nude thai tram lam sach
khi 16 cao (véi 4p suiit binh thudng) cia nha may luyén kim den (h. 1.5).

R i o
it

{fin 1.5. 86 dé su dung nudc phan xudng fam sach khi 13 cdo;
1. phan xudng lam sach khi: 2. bd lang ly tém; 3- tram bom; 4- thap lam ngudi,
§. 6ng dan nudc da lam ngudi: B- tram DOM can, 7- 6ng dén can; 8- tram 1am khd cdn;
9. éng dan can ra bai chdal 10- giéng tap trung nudc da idng trong: T+ nudc b sung;
12- mang din nudc ty chay

Nude thii tic phan xusng I - phan xudng lam ngudi va lam sach khi { Yam
sach kbi banyg may foc by tinh dién v thap hap thy) voi nhict do 40-50°C va
chia trung binh 1600 mg:d chat io line. nude duge dan qua bé lang ly tam 2,
& do ham uong chat L lWing trong pude gidm xuéng con 150 mg/l tae 1a dap
lng yéu ciu cong nghé vé chat ludng nude

Nude Ui eae be lang ly tam duge tap trung vAo ngan tiép nhan 10 cda tram



bom 3 vi dugde bom 1én thap lam ngudi 4. Nhiét do a day ha xudng 27- 30°C tidc
la ddp dng nhu ciu cdng nghé. Nude da lam ngudi nhd mot nhom nuiy bom
khac trong tram bom 3 theo dng din § dua trd ai phin xudng lam sach khi,
Can tu bé lang nhat tram bom 6 theo 6ng din 7 dua ra tram lhm khd 8 cd cie
may loc chan khéng hoae theo dng ¥ rasan phui, bai chitin. Sau khi phai kho do
am dat tai 20- 25% cin duge dua L v phan xuong phan ¢ hat d& dung lam
chét hap thy khi dge.

T4t ca t6n thdt nudc trong vong tuidn hoan duge bu dip bang lugng nudce
b8 sung thee éng 11.

Nude thai dude din vao cic bé ling theo mang bétang edt thép 12 ¢o nap
day. Mang phii cd do doc sao cho 16c dd nude trong ming Ih 1.2- L.Omds, Trén
hinh vé cac s6 phiin tram (%) [a bivu thi su dé can bing nudc trong vong tuiln
hoan. Luu lugng don vi cua nude thai la 4,5-5,0 m? trén 1000 m* khi.

1.3.2. Dang lai nudc cho qua irinh sau

Trong digu kién nhiit dinh, nuéce thii eé thé dung lai cho qua {rinh #nu ma
khong can xtt 1y so bd néu yéu cau chit lugng nude 0 qua trinh =sau thip han,
Né&u trude khi dung lai ciin phai xd 1y thi mite do can thiét x1r ly duge xie dinh
theo yéu ciu cong nghé. Khi dung lai néi tiép cé the cho hiéu suit kinh t& eao,
chadng han trong cdc nha may loc vi hda diau theo kidu chung truc tiép, co mot
foai binh ngung tu dat ¢ vi tri cao. Nudc thai sau khi ra khoi binh ngung dd cd
nhiét ¢ 35°C nén cd thé lam ngudi cie mdy dat § vi tri thip hon, vi d cic may
dd cho phép nude vio véi nhiét do cao hon 150°C). '

Nha st dung ndi tiép va tuin hoin cd the giam fuu hugng nude thai taéi
20- 30%, giam dude rit nhidu lugng nude phai Ky tir nguon vio do d¢ dut hiéu
qua cao trong viéc st dung nuvde. O nhigu ndi va nhiéu nude trén the gisi, dé
tranh nhiém bdn ngudn nude, ngudi ta dd dua ra luat phai st dung hé thong
cAp nudc tuan hodn trong cac xi nghiép cong nghicp.

1.3.3. Dung nude v can phuc vy tudi, bon ruong trong nong nghiép

Mot s6 loai nude thaj san xudt cd thé dimg d€ tudi bon vudng trong nong
nghiép. O nude 1a vin dé nay cang cd ¥ nghia kinh té¢ lon song chua duge
nghién cdu va ung dung mét cich cd hé thong. Nude thai chua ciae chat khoing
v co khang thé ding d¢ (i hon mau dude vi khang cd hoae ehiia rat it chit
dinh dudng cho eay trong. Mat khie mifde thai chia cae ehar vo ed kd i chat
doc hai ddi véi vi kKhuan dit (muni dong, thide, crom, chi v hone chin mudai
lam pha huy ciu tric cta dat

Nude thai chida cie chit bin huu co caa nhicu linh vue cong nghiép co the



dung d8 tudi rudng ciung ¢8i nude thai sinh hoat sau khi da x{ 1y so b bang
phuong phdp cg hoc. Dung 46 tudi rudng tét nhét la nude thai ctia cac xl
nghiép thyc phdm (dudng, thit, sita, bdt, dd hop, giét md, ...) va xi nghiép san
xuft amoniac. Tréng nhitng loai nudc thai dé cd chiia nhigu chat dinh dudng:
nito, photpho, kali, ... can cho céy trong (bang 1.3},

Tiéu chufn tudi cay tiy thudc vae nhiéu y&u td (ndong 4o nude thai, khi héu
dia phuong, dac tinh dat, loai cAy trong, ...) va dao dong trong nhitng khodng
16n. Theo kinh nghiém cia Dic khi dung nude thai nha may dutmg dé€ tudi
ruéng thi tiéu chuin tudi dao dong tit 1000 m3/ha/mam d6i voi dat chac, dén
5000 m3/ha/nam ddi véi dat dé tham nudc.

Bang 1.3. Lugng chit dinh duéng trong nuée thii cda mdt 98 xf nghigp cdng nghiép

Chilt dinh dudmg trang nudre thii, y,r'm3
I_,(\i.l'l Xi nghlf:p |__..____ ...... S, __.l_. e e —

ey nghicp | N, 1in phin | K,0 |i P05 II Ca(d
Puirng i 10 |50 ] 10 l| 70
Siri | S0 | 35 | 30 | %0
“Ihit lién bop | 290 | w2 w0z 160
“Tinh bt i 265 186 |. o3 | 7
Mcen | 275 aB0 | 00| 93
Ruryu I 30 ‘ 20 50 . 52
Hia | 24 | 30 \ 5|

1kw qui hdp . 15 | 50 17 | a0
i hp ! 160 \ | ©

Diing nudc thai nha may bia dé tudi hanh thi tidu chudn tudi la 8000
m3/ha/nam.

Dé&i vai cac loai nude thai sin xudt qud dam dac t_hi can phai cho lAng so
b6 hoac phai pha loang trude khi tudi radng, ching han nudc thai xi nghiép
gi&t md, ch@ bién thit, men, tinh bdt,... Can sau khi lang cling dé& bdn rudng.

Can luu ¥ ring nude thai chda nhidu chdt hitu co khi phan hay thudng tao
thanh san phiam gay mui thai. Do dé phai kip thdi dAn ngay ra canh dong dé
dam bao vé sinh mbi truong.

Ngi chung khi ditng nudec thai san xuit € tudi rudng phai bido dam sao
cho loai trit kha nang gay nhiém doc déi vai dit, ngudn nude ngam, cay trong,
... vi qua dd déi voi sie khoe con ngudi. Muén vay phai nghién ciu ky va tim
céc bién phap xi ly, pha loang, dong thai phai théa thudn véi ca quan thanh

tra cia Nha nude.
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1.3.4. Thu hbi chét qui

Trong nudc thai cia nhidu nha méay xi nghiép chita nhidu chét qui (dau,
md, sgi g6, crom va nhigu chdt hda hoc khéc, ...). Nhitng chit dé phai duge thu
hBi va dua trd lai phue vy san xudt. Trong mot s6 xi nghiép, ndng d6 cac chét
qui trong nuédc thai d cac phan xudng rat khac nhau. Do d6 nhitng tram thu héi
sé 1a mot khau cong nghé cua ting phan xudng, viéc thu hdi chét qui sé lam
giam ndng dé chat bdn trong nude thai, tac digu kién dé dang cho viéc xi 1y
sau dd, vi dy, viéc thu hoi kigm tir dich den cia nha mdy gidy Bai Bang.

Nhiéu khi viéc thu hbi cdc chit qui chdng nhitng do yéu ciu kinh t& ma con
do yéu cau ky thuat x 1y nudc. Cac chit qui nhu phenol, dau, m3, nhya, ... &
ndng d6 cao trong nude, gy doc hai vdi vi sinh vat thyc hién qua trinh oxi hda,
do dé néu khéng so bo thu hbi cac chit qui trén thi khong thé xi 1y bang
phuong phap sinh hoc dugc.

Tiy thude vao thanh phin hda ly va mic do qui chia chdt thai ma ngudi ta
chon bién phdp thu hoi khdc nhau. Vi dy, bién phap phuc hdi x{t Iy dung dich
chifa crom va cic dung dich did dung roi duge thye hién nhu sau: dung djch
dién phan khi ma crom (dung dich thu dong), sau khi st dung duge xu ly bang
xit cho tdi pH = 5,5-6,5, két qua sé tao thanh hidroxit cna crom, sat, cadmi,
kém,... Ti6p theo cho qua loc. Sau d¢ dung dich dugc xu ly bang axit sunfuric
cho t4i pH = 2. Nhu vay sé chuyén natri cromat thanh bicromat Ia chat thy
dong, cudi cing cho dung dich loc qua H- cationit s& duge axit bicromic va chat
dé€ chudn bj dung dich dién phan chda crom. Viéc thu hdi hay phue hoi cac
dung dich ma va cdc dung dich rira cho hi¢u qua kinh t€ rét cao.

1.4. GIAI QUYET TO HOP THOAT NUOC CAC XI NGHIEP CONG NGHIEP

VA VUNG DAN CU

Viéc thoat nude cac xi nghiép cong nghiép phai duoe gidi quyét trén cd sé
qui hoach chung va s¢ dd thoit nuéc cia ving. Néu cac x1 nghiép cong nghiép
& gan hoac trong pham vi thanh phd, ving dan cu thi trudc hét phai uu tién
kha nang thoat nude va xU ly ndde thai chung cho xi nghiép va thanh phg,
viing dan cu. Vi théng thudng cd nhy vay moi bao ddm yéu ciu vé sinh va kinh
t&. N&u thanh phé va khu cong nghiép xa nhau thi viéc gidi quy&t hgp nhat -
tap tung hay riéng 18- phan tan- cuc bd phai dya trén co sé so sanh cac phuong
an v& kinh t& - ky thuat. Nhigu khi do dac diém thanh phén tinh chédt nuc
thai san xudt néu xi 1y riéng thi khong thé dat duge hiéu qua mong mudn.
Nguge lai, nu trén l4n véi nudc thai sinh hoat thi viéc xu ly sé rit don gidn va
higu qua cao, tuy nhién trong nudc thai san xufit cé chiia cdc tap chat dac biét
nén khi xa vao hé thong thoit nudc thanh phé van phai tuan theo nhing qui
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dinh 4¢& dam bao ch& db cong tdc binh thubng cia mang ludi thoat nudc va
cong trinh xi 1y nudc thai toan thanh phé.

Nuée thai sdn xudt it ban chi x4 vao hé thong thoat nude thanh phd, néu
can d€ pha leang nude thai rdt ban va dam dac. Ngoai ra nén st dung lai trong
hé théng cdp nude tuan hoan hoac xa vao hé thong thoat nude ma d€ tranh
cho mang ludi thodt nudc ban thanh phd lam viéc qué tai. Tham chi véi nude
thai san xuit chi chia cac chat vo co cing khong nén xa vao mang ludi thoat
nude bin thinh phé ma cd thé dung lai trong san xudt hoac xa thing ra ngudn
sau khi xtu 1y cuc bd.

Khi xa nudce thai san xudt vao hé théng thoat nudce bin thanh pho phéi
tuan theo digu kién sau:

- Nude thai khong chia cdc tap chit khong tan cd kich thude qua 1on,
chim xuéng, néi lén hodc bam vie thanh dng gay tic 6ng thoat nudc thanh
pha;

. Nudc thai khong gay tic dung pha hiy vat liéu ong va cong trinh thoat
nuée thanh phd,;

- Nudc thai khong chira cie tap chdt dé chay (xang, dau, ..}, cac chit khi
dde va d& tao thanh cdc hgp chit ud trong mang ludi thodt nude va cic cdng
trinh xu ly; .

- Khong ed nhiét d§ cae qua 40°C;

- Khéng gay tie dung pha hoai ede qua trinh x{ 1y nude thal va can trong
tram xu Iy nude cia thanh pho;

. Khang chia cice loai vi khudn gay bénh va cdc chit phong xa. Trude khi
%4 vio hé thong thoat nude thanh phé cdce loai dé phai duge khit trung va khu
doo;

- Khong hgp nhit cde loai nude thai ed kha nang gay phan ting hda hoc va
tao ra cide loai khi doe dé nd, dé chdy hodc tao ra huyén phu va can vdi mot
Jugng qui lon. Khong duge phép xa ede loal dung dich nguyén thé dam dac mot
cich tap trung wic thai vio hé thong thodt nude thanh pho.

Néu khong diam bao duge nhitng didw kién trén thi phai xi ly sd bé nuoc
thai san xwit (dieu hoa lwu lvong, nong do; trung hoa; lam sach co hoe; 1y hda
hoe; khit tring; pha lofing, .0 trong pham vi x{ nghiép, truse khi xa vio hé
thang thodt nude thanh phd. Ngoai ra cé thé dung cie bién phip phong ngia
nhu dat mang thay Jue, theng gid mang hudi,... Khi chon cac bién phap xu ly
cue bo phai cha ¥ toi dac didm caa vae Joai chéit ban can tach ra;

- Nude thai chia eace chiat hin hitu ed véi nong do cao o6 thd x4 vao hé
thong thoit nude thanh phé néu NOS (BOD) cda hén hop nude thiai ddé voi



nudc thai sinh hoat thanh phé khong vugt qua gia tri cho phép. Khéng dude xa
viio hé théng thodt nude thanh phé nhing loai nude thai c6 mau dim dac (nhu
thudée nhudm sunfua) vi khong khi duge mau cta ching tham chi ca khi x 1y
bang phuong phép sinh hda.

15, SO bO HE THONG THOAT NUOC CAC XI'NGHIEP CONG NGHIEP

Khi thiét k& va chon hé théng thodt nude xi nghiép cong nghiép phai xét
t&i cac y&u td sau day:

- s6 lugng thanh phan tinh chat nudc thai ctia ting phan xudng va che do
thai nudc cda no; .

. kha nang giam ldgng nudc thai san xuit ban ctia xi nghiép bing cich si
dung day chuyén cong nghé hap ly;

- kha nang dung lai nudc thai trong hé thdng cdp nudc tudn hoan hoac
dung lai trong cédc qud trinh cong nghé khdc vdi yéu ciu vé& chidt lugng nudc
thdp han;

- kha nang thu hdi va sif dung céc chat qui trong nude thai;

. kha nang két hgp nudc thodt cla cic xi nghiép ¢ gan nhau hoac kha
nang x4 vao hé thong thoat nudc thanh phd;

. digu kién xa nudc ra ngudn va mtc dd can lam sach;

- cac phuong phap x 1y nudc thaj cd thé chon;

. chi tiéu kinh t& ky thuat cia ting phuong an.

Ndi chung so do mang ludi thoat nude cua x{ nghigp cong nghiép tuy thude
vao vi tri tuong quan gida cac phan xudng, dia hinh, giao thong trong xi
nghiép, s db cac mang ludi k§ thuat va cac cong trinh ngam, vi tri cac tram
xl 1y cuc bo trong phan xudng va trong toan xi nghiép.

Ngubi ta phan biét: he théng thoat nudc trong pham vi xi nghiép (gdom
mang ludi tram bom va cdc cong trinh xi 1y) va bén ngoai x{ nghiép (cong
chinh, tram bom chinh va tram xit Iy nudc thai toan thanh phd, ving dan cu).

Viée dan nude thai trong pham vi xi nghiép cd thé thuc hién theo hé thoéng
chung hoie riéng voi nhigu mang luéi.

Khi thiét k& thodt nudc cho cac xi nghiép cong nghiép vdn dé hgp nhat cic
loai nude thai vio mot mang ludi hoac tach riéng ra hai hay nhizgu mang ludi
Ja mot vin dé ciin duge nghién cdu ki cang. Tit dd quyét dinh s6 tram xt 1y euc
b, lyu ludng cdc tram do, chigu dai va s6 mang ludi. Tom lai, dd la van dé gid
thanh xay dyng, quan ly cong trinh thodt nudc; kha nang va nuic do bdo vé
ngudn nude khoi bi nhiém ban; kha nang thu hoi va sit dung chéat qui trong
nude thaid.

Ngay nay, trong mot 56 lruong hop, ngudi ta thiét ké thoat nudc theo hé



Hinh 1.6, 50 db h§ thdng thoét nudc:
a- chung; b- rieng vdi hai mang (udk: ¢- ridng vai tram xJ Iy cue b - nudc mua;
2. nuéc théi sinh hoat; 3- nudc thai sén xuft; 4 tram xU Iy; 5- tram xd I cyc bo;
6. mang Iu® thoat nudc sinh hoat va san «uft bén; 7- x4 nudc thai sdn xufit qui udc sach;
8- mang Ui thoat nude mua va nudc thai san xuft qui ude sach

théng Tiéng hoan toan, chi d6i vai mot s6 x{ nghiép; néu cac co s kinh t& ky
thuat da cho phép thi c6 th8 chon hé théng thoat nuéc chung (h.1.6a).

D&i v6i cdc xi nghiép, néu nudc thai san xuit cd thanh phan tinh chat
giéng nhu nudc thai sinh hoat (ching han cac x[ nghiép cong nghiép thye
phdm) thi ngudi ta hop nhit cdc loai hudce thai ddé va xit 1y chung vdi nhay,
nude mua va nudc san xudt qui ude sach din theo mang ludi riéng va xa ra
séng, hd, chia (h.1.6b).

Né&u nudc thai sAn xudt cac xi nghiép chiia chét bén dac biét cd thé pha
hoai su Jam viéc binh thudng cia mang ludi va cong trinh thoat nude, thi phai
xay dung céc cong trinh xit 1y cuc b (b€ thu diu md, thu hbi len, soi, tram
trung hoa...) @ g&n ngay trong phan xudng sin xuét (h.1.6¢). Chang han nudc
thai cac phan xudng ma, nhiét luyén chia axit, kizm, crom, xianua,... ¢ thé
dén va xu ly @ cdc tram trung hoa cuc b, rdi x4 vadp mang ludi thoat nudc san
xuit hoac nudc mua. Nhidu khi n&a hop nhit va xdo trdn cac loai nudc thai
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viio chung mot mang luéi s& ddn dén hau qua tai hai. Chdng han, khi trén nuse
thai chita axit véi nude thai chifa xianua sé tao thanh khi doc (axit xianhidrie);
nudc thai chita sunfit voi nude thai chia axit s& tac thanh hidro sunfua; nuge
thai chita sgi viscod vai nudc thai chia axit sé dién ra hién tugng keo tu viscod
tao ra hidro sunfua va phuc hdi xenluloza; nude thai chida axit sunfuric v6i
nude thai chia véi s6 tao thanh canxi sunfat két tia ling cin deng & thanh
ong,... Vi vay khong duge xdo tron va hop nhdt céc loai nude thai trén véi
nhau, '

" D4i vdi nudc thai sin xust chifa cdc
tap chat co hoc véi ham ldgng cao (dang m rz_] I_j_-rm
vé ¢¢ hay hitu cd nhu diu, mo, diu tF 4
Itta,...}, néu tron vai nude thai sinh hoat

s& khong cd 1gi va gay phic tap cho qua

trinh xd ly nudc, x1t Iy can lang va loai L] Eb
trir kha nang ding lai nude cing nhu si b
dung cic chat qui trong dé. Do dd trong e — T

nhidu xi nghiép céng nghiép (luyén kim,
hoa cfc, hda chat, ché& bién, loe dau,...)
phai thiét k& hé thong thoit nudc riéng Hinit 1.7. S0 do hd thdng thoat nude

hoan toan va xi Iy cac loai nuGe thai ,1ong v ba mang Lok
: ' o + nude mua; 2- nude thai sinh hoat;
sinh hoat, sdn xuit & cdc tram x@t 1y doc 3- nude thai san xudt; 4. tram xd ly

lap (h.1.7, 1.8),

Nude thai sdn xuit qui ude
sach ndi chung nén dung lai
trong hé théng cp nudc tulin
hoan. '

~ Né&u cdc loai nuéc san xust
chia cdc chdt bdn khdc nhau
hoan toan v& thanh phan, tinh
chat va khéng thé xu 1y chung
duge th! khéng duge tron va
hop nhdt v4i nhau trong moét
mang luéi ma phdi tach riéng,

b ‘ : Hinh 1.8. S6 db h§ théng thot nudc ridng va
vi du, mang ludi thoat nudc ding lai nuéc thai edn xut trong ha théng
axit, kigdm, xl,... cp nudc tulin hoan:

. . gz .. + nudc mua; 2- nude thai sinh hoat; 3- nude
Doi khi danl nubc thai cd thai san xudt; 4- tram xd ly; TB- tram bom;
thanh phin giéng nhau nhung LN- ¢6ng trinh lam ngudi BS- nudc b& sung
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v6i nong d6 khac nhau trong cung
moét mang ludi sé bat lgi. Dau tién
nén thu hdi cac chédt ¢6 th€ ban & '
thi trudng trong nudc thai dam dac,
i sau dé pha tron vdi nudc loding
dé xu ly tiép tuc. Chéang han, ddi vai
dich dam dac khi san  xudt
xenluloza, nudéc giit dot dau va

nudc loang trong cac xi nghiép giat
len; dung dich ma, dich nhudém hoac

nudc giat dgt dau va nudc giat
toing trong xi nghiép dét nhudm,... Hinh 1.9. S0 db dung nudc trong

nha may san xuét caosu nhan

tao khdng x4 nudc thai ra song:

dit ra trong k¥ thuat chong 6 nhiém 1- phan xudng san xuft; 2 c8ng trinh lam

méi truisng, bio vé nguon nude laso 949 nuéc; 3- edng trinh thu nudo; 4- tram
_xil Iy biing h6a ch&t; 5 céng trinh xd ly trigt
d&; & cdng trinh x4 I¥ sinh hoc: 7- céng trinh
nude thai ra song. Khi ddé ngoai cdce xU Iy sd b8 va hodn nguyén nudc thai

Mot viin dé 1dn hién nay duge

dd dung nude tuan hoan khong xa

cong trinh x{ ly nudce thai thong
thudng con cé cde cong trinh dac biét x{ 1y trigt d#& (h.1.9). So dd hé théng nay
khong lam nhiém ban ngudn nudc mat dong thoi gidm lugng nude chn bd sung
ldy ti cong trinh thu nude.

1.6. PAC DIEM CAU TAO VA TINH TOAN MANG LUOI THOAT NU(OC CAC Xi
NGHIEP CONG NGHIEP '

Khi thict k& xay dung cde mang ludi thoit nudc cac xi nghiép cong nghiép
can phai xét téi anh hudng nude thai san xudt véi vat lidu Ong, giéng tham va
cic cong trinh khdc déi vai chd d6 lam viée clia mang ludi va cic cong trinh xi ly.

Nude thai san xudt c6 thé gay cdc &nh hudng xu sau day:

- pha hity do an mon vat liéu 6ng mang, giéng tham, méi ndi va cac chi tist
khdc, batong 1a vat lieu dé bi an mon nhit;

- lam giam kha niang van chuyén ciia 6ng mang do rde, can lang dong &
diy va bam vao thanh éng;

- tao khi dé& nd trong éng va gay hoéa hoan;

- tao cae loai khi doc, chat phong xa gay nguy hi€m tdi sic khoe cong
nhan.

Dé chéng an mbn vat liéu ong cd thé dung nhidu bién phdp sau: phu mot
19p vat ligu bén vitng vé hoa hoc nhu gidy dau, quét bitum nhua epoxit, dung
cae loai vat lieu dac biét nhu bétdng khong bj in mon bdi xam thyc.
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Dé ngan ngia hién tugng ghy thc Ong trong x{ nghiép ngudi ta dat song
hoac 1uéi chan, Xay dung cic bé lang ngay & miéng x4 nudc thai san xudt tli
trong phan xudng. D& tien tdy rlia nguoi ta xay dung mang luéi thoat nude
trong phan xudng bang cdc mang day bang cac tdm dan sao cho d& ldy ra va
dat vao. .

P& tranh tao thanh can ling trong Ong do tac dung tuong hé gida cac loai
nudc thai cda cac phan xudng ngudi ta thiét k& xay dung cac dudng &ng, mang
riéng biét. '

Mang ludi thoat nu6e ngoal phan xuong, trong san cac x{ nghiép, ngoai cac
yau cau trén con phai bao dam ben vitng ddi véi tac dong cd hoe, khong bi thdm
nude, chdng duge an mbdn cua nudc thai va khi tao thanh cing nhu dam bao
khong gay nhiém nude ngdm hoac dst. DE xay dyng mang ludi thoat nudce tu
chay trong xi nghiep nguoi ta c¢ thé lam kénh mang hé hoac cd nap day, bang
cac loai éng sanh, ximang amiang, bétong, betong ¢St thép, chit déo polivinyl
clorua, polietylen,,..Déi v3i cac dutng 6ng ap e dung Ong betong cét thép,
ximang amiang, doi khi dung &ng gang hoac thép, ngodi ra ¢6 thé dung 6ng
bang gd, chét déo, thuy tinh. Ong sanh chiu axit duge st dung dé van chuyén
nude cd tinh xam thyc va cac mdi noi ong cung phai bang vat lieu chiu axit.
Khi luu lugng tinh toan ctia nude thai d tinh xam thyc vugt qua kha nang vAn
chuyén cta ong sanh cd dubng kinh 1dn nhit (theo san xudt hién hanh 1a 600
mm) thi nén dat hai dudng gng, mi dugng ong o6 kha nang van chuyén 60%
lyu lugng tinh toan tong cong va do day bang 1.

Ong bétong va bétong ¢St thép dude st dung tuy thugc tinh xam thue cha
nudc thai.

Pham vi sit dung ong pétong cot thép dé van chuyén nudc thai san xudt
duge trinh bay trong bang 14.

Bang 1.4. DI%u kibn ait dyng &ng batdng c8t thép

i Chi tiéw xam thue i
e tinh _ e o
nure thii | opur | snfan g ki, gt | biukinsi dung
Khong xim thie '. ! ] . 10 I 6 e khong
Il Ei . cinlop b v
Xam thue yé’u | 6-05 i 1-4 : 10 -50 l. Phii 6 Krp B0 v
Xam thue minh J 0 ! 3 !! S0 | Khong nén ding

Khi san xuit 6ng bétong ot thép nhat thigt phai dung bétong nang san
xuft bang ximang mac cad véi cic phu gia tot va phai phun cac 10p chéng xam
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thuc trén bé mat. Cé thé ding 6ng gd néu nudc thai cd pH = 6-9 va nhigt do
khong qua 60°C. Vdi céc gia tri khdc cia pH thi 6ng cin duge son hoac phu
bén trong bing cdc 16p vat liéu bao vé nhu son etynol, nhii tudng ché tao tit
phenolandehit. Ngoai ra 6ng gé phai duge phu bing nhitng 16p chdng sy phat
trién sinh vat khi lam viée khong day. D€ bao v& mat ngoai gd nguvi ta thudng
phl quét bitum, son etynol,...

- D& van chuydn nudc thai ¢ tinh xam thuc manh, tét nhét nén st dung
#ng chidt déo ndu nhiét d6 nude thai khéng qua 40°C. Nhitng éng nay phai dugc
bao vé dé tranh bi tac déng co hoc. O nudc ta tai nha may gisy Bai Bing ngudi
ta st dung chi y&u 8ng chit déo lam 6ng thedt nude.

Ong thiy tinh duge ding lam &ng thoat nudéc ¢d ap, khéng 4p va chéan
khéng d€ van chuyén nudc ndng, nude lanh xam thyc,

Nhitng méi néi ctia 6ng loe hosic tron d6i voi nudc thai cé tinh xam thyc
phéi xam bing cdc vat liéu chju axit nhu bitum hoac cde hon hgp khoang tuy
thudc nhiét do nude thai, Khi nhigt d¢ nudc thai vugt qua 30- 35°C khong duge
xam ndi éng bing vat liéu dinh k&t den (bitum). Ngay nay ngudi ta cdn dung
cde vat ligu dinh ké&t ché tao tit nhya nhan tao dé€ xam cdc mdi ndi 6ng. Khi
bom nudc thai cd do axit cao ngudi ta phai ding cdc 8ng ddy bang thép triang
cac chat dac biét.

Gi&ng tham trén mang ludi thodt nude tu chay déi véi nude axit phé‘i xfy
dung bing gach kianhke bitum hda. Cic mang trong giéng tham cing phai xay
dung bang béténg asphan hodc gach chju axit. Phan dudi tudng giéng (20 cm
cao hon san giéng) t6t nhat 12 nén cdch thiy bang nhigu 16p bitum, méi 1dp day
5 mm hoac it nhat hai 16p gifly dau. Nén mdéng cta giéng duge xay dung bang
béténg asphan, bén dudi dim mét 16p dd dam gach vd chiu axit.

Dé6i v6i nude thai va khi cé d§ xam thye {t ngudi ta xay dyng giéng tham
bing cdc vong béténg duc sdn chiu axit va nip day bang bétong cot thép,

Nap day hoac thang lén xudng cing phai pht bang nhya asphan hoac vat
lidu chéng axit khac.

Kénh méng thodat nudc ddi v6i nude thai cd tinh xam thuc phai xay dung
bang cac vat liéu chju axit hodc §p bé mat bang cdc tdm hoac gach tring men
chiu axit. Khi thiét ké& cdec kénh mang dd con phai tinh tdi kha nang méi trudng
thay déi tit trang thai axit sang kigm d& cd cac bién phap xay dung hop ly.

Vin dé théng hoi mang luéi thodt nude trong xi nghiép can phai duge giai
quyét véi sy théa thuan cla cdc co quan vé sinh trong titng truong hgp cu thé.

Khi mang ludi thodt nudc sin xuét ngoai nha cd khi doc hai thi viéc thong
hai dude thuc hién qua cac dng ding dat & giéng dau va giéng trung gian.
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Nhitng 6ng ditng dat cidch nhau khéng qua 200m va vuot lén 2m so véi ma
nha cao nhét gan dé. Dusng kinh ng ding 200mm. Nhing 6ng ding duge ndi
v6i phin trén cla gigng bing cac dng cé do dbc, nghiéng vé phia giéng. Nhigu
khi can phai thuc hién théng hoi nhan tao nhy mdy hit khi ra. Néu khi tao ra
6 tinh ch&t xam thuc d&i véi kim loai thi phai cd bién phap phi dng bang vat
lidu chéng an mon hoac dung dng khéng bi an mon.

Dai khi 6ng thodt nude duge dat cung vdi cdc loai &ng k¥ thuat khdc trong
ham ngim, cidc dudng him ngam duge théng hai ty nhign qua céac 16 hoac
gitng dac biét. Néu nude thai chia cée loai khi hidro sunfua, cacbon sunfua
hoac cic hén hop khi doc dé nd khac thi ngoai viée thong gid tu nhién con phai
b6 tri hé thong thong gic cd khi cudng bic. Khi trong mang ludi cd khi d& chay
ngudi ta phai bs tri cac thiét bi thong hoi d€ ngan ngita sv xudt hién cac tia la.

Hink 1.10. Ciu tao cla giéng voi mang chin thiy lc:
a- x4 nuéc 10 phia trong phan xudng véi mdt diu 8ng dit ngap;
b- x4 nudc tJ trong phan xudng gua mot g|eng trung gian
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Déi véi nude thai chida khi doc dé chay tai edc vi tri ndi mang ludi trong
phan xudng vai mang ludi bén ngoai phai xay dung cdc giéng tham vdi mang
chan thuy lyc. _

Chiéu cao ctia mang chdn thiy luc chon tu 10-25cm, doi khi téi 50cm.
Nhitng mang chén thiy lye nay con phai dat & nhing doan dng thdng cach
nhau 250m dé ngan ngita tiéng nd cuc bd va dam chdy kém theo. Mot trong
nhitng dang giéng tham voi mang chén thiy luc duge xdy dung trong nha may
ché bién loc dau duge trinh bay trong hinh 1.10.

Tinh todn thuy luc mang ludi va dng thoat nude dudge tién hanh theo luu
lugng nudc thai san xudt & thoi ky phat trién hoan chinh xi nghiép, dong thdoi
cAn tinh toi kha ndng khi cac mdy cong nghé phai lam viée tang cudng. Diéu
kién lam viéc cha mang lusi phai duge ki€m tra qua titng thoi ky xay dung hé
théng thoat nude xi nghiép.

Khi t{nh toin mang ludi thodt nudc ty chay va cd ap, ngudi ta cing dung
cong thic nhy d6i véi nude thai sinh hoat. Toc da tinh todn cva dong chdy
trong 6ng kénh mang phai duge chon theo luu lugng nudc thai, tinh chét cde
tap chat khong tan trong do va dudng kinh &ng hoac kich thudc muong mang.

Vi du, d6i voi nudc thai chia ede tap chat dau md, dau haa,... phai chon tde
d6 tinh toan bing 0,8- 0,9m/s; d6i voi nude thai chia céc tap chdt co hoc nang
(can sdt okalin nhe, bui mai,..): 1,25- 1,6 m/s. Phai chon do déc 6ng kénh mang
mang luai thodt nute san xudt sao cho bao dam tée do nho nhit cho phép. DA
vai mang, 6ng bén trong phan xudng thudng chon theo céu tao : véi d =
100mm thi chon dé déc i = 0,005; v6i nudc thai chia nhién tap chdt cd hoc thi
6 thé chon dé dée tai thidu toi 0,01. Ngudi ta con chon d6 déc 16n hon déi vai
cac loai nudc thai chda cdc tap chit nang. Vi dy:

. Kénh mang thoat nudc san xudt {trudc khi lang) chiia vun sit tit may
can thép cin cd do déc 0,05- 0,07, voi nuée chia vun sét tif mdy cdn thép, dam
dudng ray ean cd i = 0,4-0,5;

- Kénh mang thoat nudc chia «i than can cd d6 déc i = 0,006- 0,015, kénh
d€ van chuyén can xi cia phan xudng phan ¢d hat phai cd do dée i = 0,015;

- Gng din nude thai lam sach khi phai dat véi do dée i = 0,005- 0,006; déi
v5i nude chita x} can do déc i = 0,01 voi dudng kinh d = 150mm va i = 0,008
v3i d = 300mm, do déc cua 6ng 1dn hon phai duge xac dinh bang tinh todn.

. Cac muong mang va Ong dian bén trong phan xudng phai dam bae luu
Itong giay 16n nhét dsi véi do dde da chon va do day khang qua 70% dién tich
tigt dién,

. Khi xa nudc tit nha tam, giat, hodc x4 nude thai sin xuat tde thai va xa
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&ng ky thudt trong «i nghigp:

nghiép. D& bs tri hop 1y tat 1- Bng thost nude san xudt 2- 6ng clp nudc.

ca cong trinh ngam phai lap 3- 8ng thoat nudc mua; 4- diy cap dién
mat bang chung (h.1.11). 5- dign thoai; - Gng dan nhist

1.7. DAC DIEM THIET KE VA XAY DUNG TRAM BOM NUOC THAL €At N
NGHIEP CONG NGHIEP '

Tiy thudc thanh phitn tinh chdt nude thai sin xudt, ngudi ta phil chon
nhitng may bom dée biét nhu may bom chiu axit, miy hum dé& bom nuide chan
tap chit ran, can, bom ézect,... S miy bam cong tic phai xie dinh theo lun
lugng tinh todn cta nude thai.

Tram bum nude thai sin xudt ¢d thé dat ricng hoae chung vai cae phan
xudng. Néu nude thai khong tao ra khi doe co thé diat team bom. B¢ ehda npoy
trong phan xudng san xvat nhung phdi thudmg xuyén duae thong gio.

D& bom nude thii tu aie may cong nghé hoje bé chin ric mang ludi hin
ngodai, ngudi ta cing dung ngay nhitng hom cong ngh.

Dung tich b& chida phii sae cho nha nhat vis khang qua Tun Lty
trung binh ¢ta nude thai ¢¢ tranb lang can.

N&u nude thai san xudt chia cie chit dae Jdé chay, de nd de bay b thi

nhit thict phai thiét k& tram bum, bé e ricng bitt vai i el b, J08
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véi nude thai chia cacbon sunfua, hidro sunfua, dau Ita; d6i véi ciac loai nude
thai cd thanh phin khdc nhau nhung khi hoa tron vai nhau tao thanh cac chat
doc dé nd, dé chay, hoac dé ling can. Tham chi phai xay dung cdc bé chia
riéng cho titng loai nudc thai. Khoang ciach tit mép bé chia tai nha tram phai
{t nhat 10m, téi nha san xudt 20m, tdi nha cong cong 100m.

Néu nude thai cd tinh an mon thi nén thiét ké tram bom riéng biét va bé
chita hai ngan dé lén xudng dé sita chia (h.1.12). T4t ca moi trang thiét bi
(song chian, mdy nghién rdc,...) phai duge bao vé khoi nude an mon. Bé chia
phai duge chong tham.

R ATBANG T-1

-015)

Hinh 1.12. Tram bdm nudc thai chda axit luu lugng 30-110 m3/h: 1- bdm ly tam voi dong cd dién;
2- thing chia bang kim loai dung tich mdi thing la 20m3, 3- palang kéo tay 05 tan

Déi vai nude thai chida cic chit dé nd, dé chay thi nha tram phai xay dung
bang vat licu chiu Iita, trang bi bang dong cd dién, miy bom an toan dé tranh
nd va chdy. Nhing thiét bi dé phai dat riéng mot gian va khong duge nam sau
duadi dat.

(6 thé dat gian may bom 16 thién khi khi hau thuén ldgi, khi dd may mdc
thiét bi diéu khién phai dat ¢ tram bién ap, dong cd phai dugc che day.

Khi xa su ¢0 cic tram bom nude thai chia dau phai c¢d giéng voi mang
chan thuay lue.

Ngoai 6 may bom cong tie, trong tram bom phai bd tri mday bom du
phong (hang 1.5).

Trong tram bom cd thé dat mot 6 nhdém bom vai chie nang khac nhau dé
bom ciic loai nude thai khie nhau nhu bom bun hoat tinh, bom nude chia dau,

 Khi d¢ bé chia duge chia lam nhicu ngan dong thoi nhitng ong hut, ong day
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b6 tri sao cho cd thé thay ddi chiic nang cde may bom. Nhu vy gia thanh xay
dung tram bom cd thé dat nhung ché dd lam viée cha toan hé thdonyg thoit nudc
sé dn dinh di mot may bam c¢d thé ding lai.

fdng 1.5 Chon 88 méy bom dy phéng

S0 nuy bom dur phing

Cong e
nuce chida axit l mde chura kiem
1 Iv Tor kho ' 1
2 2 ‘ 1
3 2 | Tvd 1 kho
4 2vd L kho i 2

Nén b6 tri sao cho ¢t truc may bom thip hon muc nudc trong bé chia dé
bom ty mdi nude va dé dang ty ddng hda tram bom.

Trong tram bom nude thai chda cic chat dé& chdy, dé& nd phai dat tit cd cac
duding &ng, chi tiét van khoa sao cho dé diang xem xét sia chia, 36 van khda
phai {t nhat. M6 mdy bom phai cd mot van hut riéng, néu cd thé cing nén od
mdt duding 6ng ddy rieng. Téc do nho nhit trong 6ng hat, dng day phai chon
theo tiéu chudn d&i véi titng loai nude thai d€ sao cho khong lang can trong
6ng hoac bi mai mon 6ng. Thong thudng téc do trong éng hut chon bang
0,8- 1,2 m/s, trong dng day 1,2- 1,5 m/s, s6 dng ddy khong dudi 2.

D& van chuyén nudc thai co tinh xam thuc nén chon loai ong chiu axit
khong bi xam thyc, nhu dng thép khéng gl, thép trang kém, dng chét déo, dng
caosu,...

D&i véi cdc tram bom can-xi phai thigt k& sao cho ¢d thé tdy ria dudng
éng hut, 6ng ddy. D& tdy rita od thé 14y nude tit mang luai cdp nudc k¢ thuat
hoae nudc thai da xi ly. Ngoai ra cdn phai cé dng nudc toi ho & miéng dng hut
dé tay ria.,

Nudc thai san xuft thudng cd nhiét do cao chia cic chdt dé bay hai hoac
khi hoa tan do d¢ phai xac dinh that chinh xac chigu cao hit cho phép cia may
bom. Chigu cao hit (tinh) t6i da cho phép H ctia mdy bom phai xdc dinh theo
cong thie:

a4

10 V-
R ——
Y v 2g

trong dd H - chiéu cao hiat chan khong cla may bom (theo sd lidu nha may

rp”

Hege- b’ H
H = K ] +

, (1.12)

ché tao, x:ic dinh theo chan khéng k&) khi mdy bom lam viée vdi nude lanh, m
cbt nude; i) ap sudfit hoi ciia nude d nhiét do nhét dinh cho trude, m cot nude;
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y- trong lugng riéng cla nude thai chon bing | tén/m*; H - 4p sudt khi quy&n
tai noi dat tram bam: 4 mat bién H:-p = 10,38m cot nude, J do cao 100 m
Hy, = 10,21m cot nude; A''- ton that ap lue trén sng hat (ké ca cuc bo), m ot
nuGe: V- toc do nude trong ang, m/s.
Két ciu nha tram

Bé mong dudi bom chiu axit xay dung bing bétong chiu axit, San bé chia
tram bom cidng phai tinh dén khid nang xAy ra tiéng nd va phai cao hon mat
dit, nhat la déi voi nude thai chua cac khi doc, d& nd. Xung quanh bé chtia,
tram bom phai cd hang riw bio vé cao 1,2m. Trong tram bom phai cd thong gid
nhéan tao dam bao thay d6i khong khi 1- 3 lan/h.

Vioe cung cip dién phai tu hai nguon ddc lap hoje cd th@ cho phép xay
dyng cac ngan xa su 6 d€ x4 nude thai khoi bé chia

Dung tich ngan xa sy co phii da d& chida nude thai chiy dén trong thoi
ginn khic phuc sy ¢6 va xac dinh theo bi¢u d6 nude chiy dén. Nude tir ngan xa
su c6 lai cho vé bé chita et tram bom, vi tri eie ngan xd sy of cing phai thoa

thuin vai co quan vé sinh Jdia phudag.



Chuong 2

CO SG CHON PHUONG PHAP XU LY NUOC THAI
CAC Xi NGHIEP CONG NGHIEP

2.1. KHAO SAT VA THU THAP SO LIEU CO 80

Nguai ta co thé phan chin nude thai sin xudt hay cong nghitp thinh eie
nhom sau: nudc thai rat bian - dam dae, nude thai 1 b, loang - nude qui uae
sach, dung dich cong nghé nguyén the. nude dung lai hay dong trong hé thong
¢fip nude tuiin hodn, nude thai sinh hoat.

Nhu vay trong dicu kién ly tudng, ¢ ol xi nghicp néu vo mang Judi thodat
nude rieng biot d& din va x{ Iy rieng tiung loni mtde thid tren. Sung hau hét
eic xi nghiep thict k& - xiy dung wdi khong the 6 ho (hong thoat nude 1y
tudng do duge. K&t qua 1a mot hon hop mude thai s =0 hagng nhitw ma khong
mot phudng phip nio co the xi Iy duge. Ching han mot dung dich vong nphe
nao dd, danyg ra chi phai xi 1y vdi mot luong el it thi lad pha lodng vai nude it
ban thanh mot hon hep himodam dae ma di bany phuang phap hda hoe hoae
sinh hoe ving khong thd xi 1y vai hicu sudil eno difde.

Vi the khi x@ Iy nude thai eong nphicp. nhat lia phai dung dén nhung
phuong phap phie tap, dit Gén nhu phudng phap hia hoe thi phii het =de thim
trong. D& chon phuong phap xd Ly hap ly, kinh t& cing nhie chon su docong
nghé mot cich chuin xde, dau tien phai tim hidu khdo sat vio cong nEhe =an
xuit, vé su hinh thanh nude thai. =0 lugng va thinh phian tinh chat caa
né,..nhy da mé 1 § hinh 1.4 «whvang B Noi dung etin viée tim hicu khao =i
dai vai cae xi nghiép dang hoat dong i

- lam quen véi mang ludi thoit nude hén trong viv ben ngoad cawe phin
xudng san xudt, 1ap =¢ do mat hany el eae mang Wi

- lam quen voi day chuyén eang nghe san xudt dé bict ve vide st dung vi
thai nude cia cic miy moe eong nghé;

- chon vi trl d¢ 13y miu phan tich cdc chi ticu 1y - hoa, vi sinh vat cung
nhu vi tri do luu luong nude thai;

- lam sing to va cd két luan chung vé tinh trang vo sinh cta xt nghicp.

(¢ thé xac dinh luu lugng vi car chi ticu hon hoe theo eong nghé nhung
phii biét nhitu y¢u to, phai cd nhitu =6 licu nén 1t phue tap.
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O méi xi nghiép thutng cd hai tai héu:

1) Téng mat bang cic xi nghiép hoac vi tri cac phan xudng san xudt voi
mang ludi thoit nude bén ngoai. O d6 o6 céc vi tri gigng tham,, miéng x4 nudc
thai tif phan xudng va vi tri cOng xa ra song hd hoac mang ludi thoat nudc
thanh phé. :

9) So db eong nghé san xuit voi cac cong doan riéng biét,  mbi cong doan
déu 6 s6 liéu sa ho vé lugng, thanh phan, tinh chat nydc thai.

D& ddanh gia chinh xac tai liéu V& tht ca cac loai nude thai san xuit nén zbp
hai tai liew trén thanh mot =0 dd chung, nhu vay méi chon dung cac vi tri do
luu lugng va ldy mau phan tich hoa ly.

Trén eo 6 do duu lugng theo cac gl trong ngay dem sé xace dinh duge luu
lugng 1én nhit, nhd nhat (ca thai di¢m cang nhu khoang thoi gian dién ra cdc
gia tri luu tugng dd), xac dinh chu ky thai nude va hé s& khong diéu hoa.
Nhitng s6 liéu nay rdt can dé& xac dinh dung tich va kha nang van chuyén clia
cac cong trinh lam sach,

D& phan tich cdc chi tiéu hda 1y, nén lay mau & vi trf do luu lugng. 86 lan
14y mdau it nhat 1a mot Jan trong mdt ca hoac t6t nhét 12 méi git mot lan.

O méi didm liy miu cd thé cd mau trung binh ctia mot ca hay mau trung
binh cia mot ngay. D8I voi mu trung binh ca thi et 30 ph ldy mAu mot ian véi
dung tich nhat dinh nhu nhau va chda chung vac mét lo hode chai. Do véi
méau trung binh ngay thi cd 1 h hoac 2 h &y miu mot lin vii dung tich nhu
nhau. Cd the& 1dy nhitng mau ty 1& trung binh. D6 1a hén hap cia nhifng méu
lay qua khodng thoi gian nhy nhau nhung véi lugng ty 1& vai luu lugng nudc
thai. Mubn vay can xac dinh so bo vé ty 1& gilta lugng nude thai can iy méu
v6i ldu luong nude thai. Ngudi ta chi dung nbing mAu ty 1& trung binh khi luu
lgong va thanh phiin nude thai dao dong qua nhidu.

Ngay nay d nhidu noi trén thé gidi ngudi ta da st dung cac may do tu dong
vé luu luogng va mot sd chi tiéu 1y hoa cila nude thai, hoac cac may ty dong fdy
miu thay cho nguvi. Du cho cd phudng phap ldy miu ty dong hay phai ed
nguai thutmyg tryc, thi hén hgp m&i mdu trung binh d méi diém phai ldy it nhat
ja 10 1 mai da dé phan tich hda hoe.

Khi bat diu vio phan tich phai biét ang ching vé thanh phan dinh tinh va
dinh lugng cla mau nude. Néu chua bigt thi chua nén phan tich, s& udéng cong
vo ich, eie 30 li¢u thu duge sau phan tich hoa hoc nhét thiét phai so sarh kiém
tea voi cong nghé san xudt vi néu khong sé cho cac s liéu qua sai.

$6 lugng cdc chi tiéu can phan tich ty thuge vao muc dich phan tich, cd
thé co ba muc dich sau:
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1) Phan tich nudc thai cong nghicp d€ xde dinh thanh phan v chon
phuang phap x& Iy,

2) Phan tich nuéc séng d wén va dudi miéng xa nude thai dé lam sang to
anh hudng viéc xa nude thiai doi vdi nude song, xdc dinh di¢m xdo trén hoan
toan, kha nang ty lam sach ctia song va khodng cich ving bi nhiém bdn.

3) Phan tich ki¢m tra su lam viée cla cac cong trinh xif 1y, hiéu suiit cong
tac cua caAc cong trinh hoac muc do can thiét lam sach.

Ngoai ra khéi lugng phan tich con phy thude vao cong nghé sin xuAt va
dac di€m céa nd. Nhimg chit bin dac trung trong thanh phan nudc thai duge
chia ra thanh nhitng chédt dé& thay di, nhimg chat khong thay d6i hodc nhitng
chit can ¢d dinh khi bac quan chuyén chd miu nude. Nhitng phudng phap
phan tich hda hoe nudc di trinh bay o nhing tai liéu gido trinh riéng.

Trén co sd cie s6 lieu khao sit phan tich, nguoi ta sé phan biét duge cic
loai nudc thai, khdi lugng, thanh phan, tinh chdt cda no, xac dinh muc dé can
thigt x ly, chon cac phuang phap va so do cong nghé xU 1y nudc thai. Can ghi
nhd rang, & dau va loai nude thai nao cd thé dung lai hoie dung trong hé théng
cdp nudc tuiin hoan thi phai wu tién trude. Phai chon phuang phdp xu ly sao
cho c6 kha nang dung lai cac chiit qui trong nude thai mot ciach hgp ly nhAt.

2.2. CAC PHUONG PHAP XU LY NUOC THAT CONG NGHIEP

D& xi 1y nudc thai cong nghiép nguoi ta ding cde phuong phap nhu khi xu
1y nudc thai sinh hoat. Ngodi ra con dung cic phuang phip hdéa hoe, héa 1y hoc
nhu trong cong nghé xi Iy nude thién nhién va cong nghé hda hoe.
2.2.1. Phuang phip xu ly ¢o hoe

Phuong phap nay thudng la giai doan sd b, it khi Ia giai doan két thie qua
trinh xir 1y nude thai sin xuit. Phuong phip nay dung dé loai cdce tap chat
khong tan (con goi 1a cac tap chit co hoe) trong nude. Cac tap chdt niy o thé
& dang vo cd hay hiu ca.

Ciac phuong phap co hoc thudng dung la: loc qua ludi; lang; xiclon thuay
le; loc qua lop vat liéu cat va quay ly tam.
2.2.2. Phuong phip héa hoe va héa ly hoe

Phuong phip nay duoe ding dé thu hai cie chét qui hode de khia cie chit
déc hoac cac chat Anh hudng xdu d6i vai giai doan lam sach sinh hon sau nay.

Ca s0 ctia cac phusng phap hda hoe 1a cic phan ¥ng hda hoe, cic qua trinh
Iy héa dién ra giita chit ban véi hda chit cho thém vio. Nhing phan tng dién
ra ¢ thé 1a phan dng oxi hoa - khit, cac phan Ung tac chit két tua hoae edc
phan dng phan hiy chdt dgc hai. Cic phuong phdp hda hoe 1& oxi hua, trung
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hoa va keo tu (hay con goi 1a déng tu keo). Thong thudng di doi vdi trung hoa
cd kém theo qua trinh keo tu va nhiéu hién tugng vat Iy khac.

Phuong phap ozon héa cing thudc loai phuong phip hda hoc. Do la
phuang phap xi ly nudc thai cd chia cie chit bin hitu ¢o dang hba tan va keo
bang ozon. Pac tinh ctia ozon i c¢d kha nang oxi hda rit cao, dé dang nhudng
oxi nguyén tu hoat tinh cho eac tap chiit hitu cad.

Phiang phap dicn hoa hec cing thude phuong phap hoa hoe. Thue chat
cia phuong phip nay la pha hdy cdc tap chit dée hai trong nude thai hoac
trong dung dich bang cdch oxi hda dién hda trén dién cye andt; hoac cing co
thé phuc hdi cdc chit qui (nhy dong, sat,...) rol dua vé diing lai trong san xuat.
Théng thudng hai nhiém vu phan hiy chdt doc hai va thu hai chit qui duge
giai quyét dong thai

Nhos ede qué trinh oxi hda - khit ma cac chit bin doc hai duge bign thanh
cac chat khong doe, mot phan & dang lng can, phan & dang khi dé bay hoi. Vi
vay dé khit cac chdt déc hai trong nude thaj thusng phai dung nhigu phuong
phap néi tiép: oxi hoa - ling ean va hip phu, tde 1a hda hee - cd hoe va hda ly
hoc.

Nhing phuong phap hoa ly d€ xi Iy nude thai cong nghiép déu dua trén co
sd Wng dung cac qua trinh: keo ty, hip phy, trich ly, bay hoi, tuy&n n6i, trao
d8i ion, tinh thé hoa, dializ (dung mang bdn thim), c6 dae, khit hoat tinh
phdng xa, khir khi, khit mau, ...

Keo tu la lam trong va khi mau nude thai bang cach dung cac chét keo tu
{phen} va cac chat trg keo tu dé lién két ciac chat bdan & dang ling 1o va keo
thanh nhitng béng cd kich thude 16n hon. Nhitng béng dd khi lang xudng kéo
theo cdc chiit khong tan tdn man cung lang theo.

Hdp phu - tich cac chat hitu co va khi hoa tan khoi nudc thai bang cach
tap trung cdc chit dd trén bé mat chdl rin (chit hip phu) hoac bang edch
tuong tic gilta cic chit bin hoa tan vdi cdc chidt ran thdp phu hda hoc).

Trich ly - tach cic chat ban hda tan khéi nude thai bang dung mdi nao dd
nhung vai diéu kién dung mdi dé khong tan trong nude va d6 hoa tan chéat ban
trong dung méi cao hon trong nudce. Vi dy, lugng phenol tun trong butylaxetat
lan hon gdp 12 lan so vdi khi tan trong nude.

Chung bay hoi 1a chung nudc thai d€ cde chéit hoa tan trong dd cung bay
lén theo hoi nuée. Vi du, ngudi ta chung nude thai cia nha mdy hda ede cho
phenol bay di thee hai nude.

Tuyén ndi la loai cdc tap chilt biln ra khéi nudc bang cach tao cho ching
kha nang dé ndi lén mat nude. Muén viy ngudi ta cho vao nude chit tuyén ndi
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hosc tac nhan tuyén ndi d€ thu hut va kéo cic chat ban ndi 16n mat nude, sau
dd loai hén hop chat bdn va chét tuyén ndi ra khdi nude. Khi tuyén ndi nguai
ta thudng dung céc bot khi nhé ly ty, phan tan va bao hoa trong nude. Nhung
hat chat bdn chia trong nudc (diu, sqgi gidy, xenluloza, len. ) =e dinh vao cie
bot khéang khi va cung cac bot khong khi ndi 1én mat nude, roi duie loai khai
nudc.

Trao ddi ion 1a phuang phdp thu hoi cdc cation va anion Bang cite chit
trao déi ion (ionit) cac chdt trac dGi ion la cac chat ran trong thién nhién hoae
vat liéu nhya nhan tao. Chung khong hoa tan trong nude va trong dung mai
hitu co, cé kha nang trao déi ion. Phuong phap trao d3i ion cho phép thu dude
nhitng chét qui trong nude thai vi. cho hiéu suat xu 1y kha cao.

Tinh thé hoa 12 phuong phap loai cdc chit ban khdi nudc ¢ triing thii tinh
thé.

Dializ - mang ban tham la phuong phap tach cac chdt tan khoi eie hat keo
bang cach ding cdc mang bin tham. D6 1a cic mang xop dac biét khong cho
cac hat keo di qua.

Ngoai cic phuong phap hoa ly k& trén, d€ xd 1y - kh{ cie chit ban trong
nudc thai ngudi ta con dung cac phuong phédp nhu: khi chit phong xa, khu
khi, kh{t miii, khi mudi trong nude thai.

2.2.3. Phuoung phdp sinh hoa

Phuang phap nay thudng dung d¢ loai cace chat phan tan nhé, keo va hoa
tan hitu co (d8i khi cA vo co) khéi nude thai. Phuong phdp nay dua vao kha
nang séng cua vi sinh vat. Ching stf dung cac chit hitu co cd trong nudc thati
lam nguén dinh dudng nhu cacbon, nito, photpho, kali,...

Trong qua trinh dinh dudng cic vi sinh vat s¢ nhan cac chdt d€ xay dyng
t& bao va sinh nang lugng nén sinh khdi cia nd tang lén.

Ngudsi ta phin biét hai giai doan, ching dién ra vai téc do khice nhau:

- giai dogn hdp phu cde chit phin tdn nho, keo va hoa tan (dang hitu co va
va co) 1én be mat t& bao vi sinh vat;

- giai doan phan huy cic chidt da hap phyu va qua ming vao trong t& bao vi
sinh vat. Dd 1a cac phan ung hda sinh (oxi hoa va khu)

T4t ca cac phudng phap xi ly nuoe thii da trinh bay d trén ¢d thé phan ra
hai nhém: nhom cac phuong phap phuc hoi vi nhom cice phuong phdip phan
hiy. Da s6 cdc phudng phip héa ly duge dung dé thu hoi cic chit qui trong
nude thai va thude nhém cac phuong phap phue hoi. Con cac phuong phap haa
hoc va sinh hoc thude nhom cic phudng phdp phian hiy. Goila phan hay vi ciace
chat b&n trong nude thai sé bi phan hay chi yéu theo cac phan tng oxi hdu va
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mot ft theo cdic phan dng kh{. Cac sdn phim tao thanh sau khi phan hay sé
dudgc loai khoi nude thai & dang khi, can ldng hoac con lai trong nude nhung
khong déc.

Nhitng phuong phéap phuc hdi va ca phuong phép hoa hoe thudng chi dung
dé xi ly cée loai nude thai dam dac riéng biét con déi véi cac loai nude loang
véi khéi luong nhigu thi ding nhitng phuong phap dd khong hop 1y.

Nude thai cong nghiép sau khi xi 1y bang phuong phap sinh hda cd the xa
ra nguan soéng hd néu dam bao duge cde tiéu chudn vé sinh va nudi ca. Nhiéu
khi ¢6 thé dung lai duge trong cdc day chuyén san xudt.

Hén hop nude thai sinh hoat va sin xudt cd the xu ly bang phuong phap
sinh hoa nhung trude do phai qua xit Iy so bo bang phudng phap co hec. Cg thé
xit ly 50 bo chung hoac riéng ddi véi ting loai nudc thai dd.

Nhat thiét phai xit Iy so bé riéng néu nude thai san xuit chia chi yéu la
cie chit ban vo co hoac ching phai qua xi 1y so bd bang cdc phuang phap hda
ly. Viée tinh toan nhiing cong trinh xi Iy co hoc riéng biét d6i vai nudc thai san
xust va nudc thai sinh hoat duge thuc hién theo cac chi dén thiét k& thodt nude
bén ngoai ciia cac xi nghiép cong nghiép. Trong dd con phai xét dén hién tugng
dao dong luu lugng va ndng do nudic thai, va phai dat cac bé digu hoa néu chn
thiét.

Viéc xit ly hén hop nude théi sinh hoat va san xuit biAng phuong phép co
hoc chi ¢6 lgi khi nuéc thai san xudt tuang tu nudc tha sinh hoat, chda chu
y&u 1a cac chat hiru co dé bi oxi hda, khong dbi hoi phai xi 1y so b dac bigt gi.
Dai khi phai dung nudc thdi sinh hoat d€ pha lodng nufc thai san xuit, tao
dizu kién cho qua trinh sinh hda sau dd dién ra binh thudng.

Né&u sau khi xif Iy bing phwong phap sinh héa ma vén khong ddp ing yéu -
cau vé sinh va nudi c4 thi ngudi ta con phai xit ly triét dé bing mot trong
nhitng phuong phap nhu: loc qua vét liéu cat, hdp phu bang than hoat tinh,
ozon hda, tuyén ngi hoac sinh hoa (khi nitrat),...

Bang 2.1 biéu thi hiéu sudt xu ly cd thé dat duge bang cac phudng phap
khéc nhau tinh theo phan tram.

Bang 2.7. Hidu sudt xi 1 nuéc thil c8ng nghidp (%)

I"hurong phéip xur Ly I "Thew chilt ky Kmg | Theo NOS (BOD
phéip xur ly | b

[
Cor hoe (e quut b, : ‘

ing, quay ty im) | 50-90 | 30-35
» Hix hoe ' 90 i (=401
Tida Iy hoe : P 5075
Sinh hoa Y5 ; 9095
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D&i véi cac loai nuse thai khong thé dung phuang phap trén dé€ xu 1y hoac
khong lgi vé kinh t& ky thuat thi cd thé diing cac phudng phap cb dic, nung,
d5t chay hay bom sau xuéng long dit qua céc giéng khoan.

Co dac cac dung dich duge dung d¢€ thu hdi cac san phdm hang hoa (nhu
trong cong nghiép ché bién hda chit) hoac dé gidm dung tich nude ban {cac
loai nudc bén chia chét phong xa trong cong nghiép nguyén tu).

D6t chiy duge dang dé khi cic chéat doe hitu co. Ngay nay ¢ nhidu nudce da
dung phuong phap "nung dét” tdc la oxi héa nudc thai ddm dac bang oxi cla
khong khi & nhiét do 300°C va ap suit 100 at. Phuong phdp nay sé kinh t& néu
thu hai va tan dung nhiét lugng toa ra khi dét chay cae chit.

Khit hoat tinh nudc thai chia cac chit phdng xa bang cich chida trong cae
bé, dam, ho trong mot thoi gian trude khi xa ra ngudn néu vic chit doé cd ¢hu
ky phan hiy ngan, hoac loai ching cung chit lo ling cta nude thai néu chung
¢o chu ky phan hiy dai.

Nhin chung khi chen cdc phuong phip x ly nude thai cong nghiép phai
can cd vao dac didm vé khéi huong, chit lugng cda chung va cic digu kién dia
phuong khac.

Trong moi trudng hop phai chon phuong phap xu 1y va sit dung nudc thai
mot cdach hiéu qua nhdt, kinh t& nhdt vé xay dung va quan ly.

2.9 4. Ché& bién va st dung can trong nudc thai cong nghiép

Khi x 1y nudc thai san xuit & tao ra mot lugng 16n can hitu cd, vO cG.
Nhiing loai can dd phai duge xa di va duge ché bién d& st dung,

Thanh phan va tinh chédt cae loai can rit khac nhau. D&i véi can vé ed thi
khong bi théi riia. Con cace loai can hiru co thi cd do &m it cao va dé bi phan
hity. Tuy theo thanh phan va tinh chdt cia can ma chon phuong phap xu 1y va
ché bign thich hop. Do Am va kha nang nha nudc etia ean 1a nhitng yé&u t6 quan
trong nhit vi nd quyét dinh cic chi tiéu kinh t& cia titng phuong phap xu ly.

Can v6 co thudng tang tri trong cdc dam, hd hoac khu dit tréng goi la sAn
chia can. Khi chon vi tri cia san chita can phai xét kha nang giy nhiém ban
ngudn nudc ngam.

D& 1am kho can hitu co ngudi ta thuong xay dung cac san phai véi nén dé
thém nude hoac dat cac 6ng ngam 6 16 hit nude.

O nhizu xi nghiép do khu dat hep khong du dé xay dung san phoi bun -
can hoac do digu kién vé sinh ngudi ta da dung nhitng bién phap xu 1y can tién
tién nhu phuong phap co hee: lam kho can trén may ép loc chin khéng, may
quay ly tam. Nho nhiing phuong phdp nay nén lugng nudc trong can gidm
duye 50- 70%.. Dé tang nhanh qua trinh Jam kho can ngudi ta xu ly bing cac
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chat dang tu.

Sau khi ché bién, can 6 the st dung lam vat lieu loc (can cba cong nghiép
juyén kim», diong lam chét trung hoa hoac keo tu cac loai nuée thai khiae. Can
hitu ¢ sau khi xi 1y 1a chit bon rudng rit qui hoac cd th# dung lam nhién li¢u
dot 1o nhat Ly ean chia cde chit nhu diu hodc dung méi hitu co.

AAd



Chuong 3

DIEU HOA LUU LUONG VA NONG BO NUGC THAI CONG NGHIEP

3.1. ANH HUONG CUA SU BIEN BOT LUU LUONG VA NONG B0

Luu ltong, thanh phan tinh chit nudc thai clia cde xi nghiép cong nghiép
tily thude vio day chuygn san xudt, loai nguyén lidu sit dung va thanh phdm,
thudrng khang déu theo cdc giv trong ngiy dém. Su dao dong luu lugng, nong
do nudc thai sé dn d6n nhirng hau qua tai hai vé ch& 4§ cong tac cia mang
ludi va cde cong trinh xit 1y, déng thoi gay tén kém nhiéu vé xay dung va quan
ly. Khi luu lugng dao dong thi ro ring phai xay dyng mang ludi bén ngoai vii
tist dién 6ng hoac kénh 19n hon vi phai ¥ng vai luu lugng giv 16n nhat. Ngoai
ra didu kién cong tac vé mat thiy lyc sé kém di. Néu luu lugng nudc thai chay
dén tram Hom thay ddi thi dung tich bé chida, cong suat may bdm, tiét dién 6ng
ddy cang phai 16n hon.

Khi luu lugng, nong dé nude thai thay déi thi kich thude cac cong trinh
(cac bé Jang, b& trung hoa v cdc cong trinh xit 1y sinh hge) efing phai 10n hon;
ché do lam viée cia ching méit dn dinh. Chang han bé lang tinh véi luu lugng
trung binh gia thi 36 lam viée kém khi luu lugng lon hon, nguge lai néu tinh
theo luu luong gitr 18n nhit thi gia thanh cong trinh sé dit han. Néu nong dé
cic chilt ban trong nude thai chay viw cac cong trinh xd 1y sinh hoc dot ngot
tang 16n nhit la edie chit doc hai 4o vai vi sinh vit thi cd th& lam cho cong
trinh hodn toin miat tic dung.

(e cong trinh x( Iy bang phuong phap héa hoc sé lam viéc rat kém khi
luu ltgng, nong do thay d&i hoac mudn lam viéc tét thi thudng xuyén phai thay
d6i ndng do hda chdt cho vao. Ditu niy dac biét khd khan khi dicu kién ty
dong hda chun cho phép. Kot qua sau khi ra khéi cong trinh xt 1y nude thai
howar chita dude lam sach hoan toan hoae 1a con chua mot lugng héa chat du
nao da.

Vi vy dé mang huai thoat nude va cae eong trinh saf 1y nude thai lam viée
binh thudng vai hicu =uit cao va kinh t& phai xay dung eice bé difu hoa luu

Wing v nong do nude thad,

3.2, PHAN LOAL VA VI TRI CAC BE DIEU HOA

a1 Thea chite nang ngudi ta phan biét: cic be ditu hoa luu lugng, eac bé



didu hoa ndng do hodc dong thoi digu hoa luu lugng, nong do nude thai B
dizu hoa luu lugng nén dat & gin noi tao ra nudc thai, bé digu hoa ndng do (vii
luu lugng {t hoac khdng thay d&i) cd thé dat trong pham vi tram x@ ly. Khi do
trong so dd day chuyén cdng nghe tram xd 1y, bé dizu hoa cd thé dat sau bé
l4ng n&u nudc thai chda mot lugng lén cdc tap chdt khong tan vo co, ed dd 1dn
thiy lyc tit 4-5 mm/s trd 1én, kich thude cac hat d = 0,2 mm hoac dat & trude
bé lang néu nudc thai chia chu y&u la cac chit bdn khong tan hitu co. Néu
trong so dd tram xU ly ¢ b& trdn (v6i hoa chat) thi nén dat hé digu hoa trude
bé tron.

b) Theo ch& dé hoat dong ngudi ta phan bigt: b8 didu hoa hoat ddng gian
doan theo chu ky, bé digu hoa hoat déng lién tuc. Bé diéu hoa hoat dong gidn
doan theo chu ky 12 nhiing bé chita (phai ¢d it nhat hai bé) trong d¢ khi mat
bé tich lay nudc thi bé kia xa nudc di va ngude lai.

¢) Theo nguyén tic chuyén dong cita nudc, cdae bé digu hoa hoat dong lién
tuc lai duge chia ra: b€ didu hoa lam viéc theo nguyén tdc diy tché do chay
tang) va bé didu hoa lam viéc theo nguyén tic xdo tron (ch& do chiy roi).

d) Céc bé 1am viéc theo nguyén tic xdo trén lai duge chia ra: vdi xdo trén
cudng bic (bdng may huong true, may canh quat, bang khi nén hoge bang bom
ly tam) va bé xdo tron tu nhién nhd gid thdi hoac nhd khuéch tan do su khic
nhau ve nhiét da, ty trong, ndng d¢ cua cac loai nudc chiay tdi.

3.3, TINH TOAN VA CAU TAO MOT SO LOAI BE DIEU HOA

Tinh toan cac bé digu hoa 1a xdc dinh dung tich, kich thuéc clia ching. Dé
xac dinh duge dung tich phai chon dugc thoi gian digu hoa can thidt hay con
goi la thai gian trung binh nudc luu lai trong bé.

D& chon dugc thoi gian didu hoa cin thiet ngudi ta phai dua vao bigu dd
thay d8i luu lugng, ndng do nudc thai va yéu ciu muc d¢ digu hda nong do
nyde thai.

3.3.1. Chon thdai gian diéu hda nong do nudc thai hay thoi gian trung
binh nude luu lai trong bé

Hiéu suit digu hba ndng do tuy thude vao thoi gian diéu hoa hay théi gian
nuée luu ai trong bE tue 1a thy thudc dung tich bé. D& danh gia dac tinh cdc
ddong chay ngudi ta phal biét méi phan ti chit 1ong luu lai trong hé ditu hoa
trong kho&ng thai gian bao lau. Do 1a thisi gian k& tit lae phin tu bat diu chay
viio bé td@i lie nd xuit hien 8 dong chiy ra khoi bé.

Déi vai cde bé digu hoa lam viée theo nguyén tic ddy ly tudng thi tit ca cac
phin tir chit 1dng 6 thoi gian luu lai trong d6 nhu nhau. Ngugce lai dai voi bé
dizu hoa lam viée theo nguyén tdc xdo tron 1y tudng thi thdi gian luu lai cba
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t4t ca cdc phan ti sé khdc nhau va la dai lugng thay ddi tir O tdi e,

Su thay ddi luu lugng va ndng do (theo thdi gian) ctia nuéc thai cac xi
nghiép tuy thudc vao cong nghé san xudt, loai nguyén liéu, san phdm, ... Sy
thay déi dd theo chu ky lap di lap lai hoac cing c¢é thé mat trat tu hén loan
khong theo qui luat nao.

Néu néng do nude thai khong thay 661 hoac it thay ddi theo thoi gian
nhung luu lugng thay déi theo cdc gid trong ca, trong ngdy dém thi phai xay
dung bé diéu hoa luu lugng. _

Né&u luu lugng khong hoac it thay ddi nhung ndng do thay ddi theo cac gio
thi phai xay dung bé diéu hoa nong do, & day nong do thay ddi theo chu ky lap
di lap lai hoac thay ddi hén loan.

Théng thudng déi véi nude thai cac xi nghiép cong nghiép, su thay déi luu
lugng, nong do dién ra mot cach hon loan.

Thoi gian diéu hoa can thiét T duge xdc dinh theo biéu thay ddi luu lugng
va nong do chit bin trong nudc thai. Hinh 3.1 la vi du vé biéu do thay ddi nong
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Hinh 3.1. D6 thi dao déng néng dd nudc thai
a- dao djng theo chu ky b- dao dong khéng theo chu ky
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do nude thai vao bé.

Né&u ndng do thay ddi theo chu ky (h.3.1a) thi thoi gian di®u hoa tinh todn
T chon bang chu ky do.

Néu nong d6 thay ddi hén loan thi chon thai gian didu hoa cin thiét bang
khoang thoi gian giita hai gia tri ndng do t6i da (chinh xdc hdn la gitra hai gid
tri t6i da cna tich gitta luu lugng va nong d0). Ngoai ra con phai ké dén mc
dd yéu ciu digu hda nong do, néu nong 4o chat biin trong nude ra khoi bé cao
hoan gid tri cho phép thi phai tang thdi gian didu hda 1én. Vi dy, trong hinh
3.1b, n&u vdi thai ginn diéu hoa 2 h. ndong do 1dn nhit sau khi digu hoa 1a 80
mg/l vugt qua gia tri cho phép (70 mg/1}, nhing néu tang thoi gian diéu hoa
lén 3h thi nong do 1én nhit sau khi diéu hoa 1la 60 mg/l < 70 mg/l, tic la dat
yéu cau. )

3.3.2. Cdc bé diéu hoa luu lugng

Ché d6 cong tac va tinh todn cic bé ditu hoa luu lugng khong khac gi bé
chua cta tram bam. D& tinh toin nhing b ndy ngudi ta dyng bigu do luu
lugng nude chay vao bé va gid tri luu lugng trung binh (digu boay chay ra khoi
bé. Dicu cdt yéu 0 day 1a giai quydt viin dé vé edu tao hé théng xa nudce khoi b
dé sao cho nudc chay ra ditu hoa voi luu lugng khong thay déi. Dun gian nhdit
la dimng bum d¢ bom nude ditu hon ra khoi b€ nhung s dat vé xdy dung va
quan ly.

3.3.3. B¢ diéu hoa hoat ddng gidn dozn

Nhu ta di biét, dé 1a bé hoat dong theo chu ky lap di lap lai, tu di€m cia
nhirng bé nay la dam bao diéu hda hoan toan, song phai xay dung it nhit 1a bai
bé taie 1 gia thanh xay dung vit quan ly sé dat. '

Dung tich méi b dude xaie dinh theo eong thde:

"
W= Nqgs . t3.
i

trong do ¢, - hisng nude thid dng vai khodang thal gian £, m*/h; ¢, - khoing thai
gian vai nong do O 4, = Lh: 7 - vhu ky diéu hoa bang thii gian lam viée cha bé:
i=n
T= %1t h

"
=0

Chu ky dit¢y hoin tinh toan chan theo bidu diy thay dai nong do chdt bin
trong nude thed D b thin pian g hai ginooef nong do 1an nhit.

Neng do cleit biin trong nade ra khoi bé xae dinh theo cong thae
]‘ ¢ |'f:_

Cr 2 132
T W
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trong dé Cpp- ndng do trung binh cta chét bin trong nudc thai ra khéi bé digu
hﬁa, mg/l; C; - ndng 4o chét bén trong nude thai chay vao b€ didu hda trong
céc git thu £, mg/l.

DE& lam ddng déu ndng do trong b8 ngudi ta cd thé dung cde thist bi xdo
trén cudng biic {(co giéi hodc dung khi nén) hodc tu nhién. Do phai xay dung it
nhdt 14 hai bé cho nén loai b& nay chi st dung & nhitng noi hiu lugng nudc thai it.
3.3.4. B€ didu hoa hoat déng lién tuc

]

&R YR
\ - y \\

3

Hink 3.2. B8 didu hda hinh chl nhat cda Vanhiakin DM
1- kénh din nudc thai; 2- mang phan phdi; 3- tudng chéo ngin dbi;
4- tudng ding - doc hudng dang; 5- méng thu nudc; 6- kénh din nudc ra

3.3.4.1. B ditu hoa lim viéc theo nguyén tiic ddy (cida Vanhiakin D.M.)

B& c¢6 dang chit nhat trén mat bing v4i day phing (h.3.2) dugc chia hai
phin bing nhau hinh tam gidc bdi dudng chéo. Mdi hinh tam gisc lai chia l1am
nhidu hanh lang ¢d chidu rong bing nhau nhd cic tudng ngan doc d€ dinh
hudng cho nuée chay. Nhitng mang phén phdi nudc duge dat & hai tudng d6i
dién cua b€ chit nhat. Nhitng mdng thu dat & dudng chéo bé. Nude thai chay
vao mbi phn tam gidc clia bé véi luu lugng bing nhau va phan phéi d&u theo
hanh lang tdc 1a chuyén dong doc theo hanh lang voi t6e dé khong ddi.

Ngoai bé digu hoa chit nhat, Vanhiakin D.M. con ding mot loai b& hinh
tron trén mat bing (h.3.3).
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Dung tich can thiét cia b& dizu hoa xsc dinh theo cong thic:
' ' Q@ _ 4T
EEVEREEVY
trong d6 @ - Ivu lugng nudc chay vao bé trong subt thii gian didu hoa tinh
toan T giéli, m?3 g - htu lugng trung binh git cha nudc thai chay vao hoac ra

khoi b, m3/h; 1,4 - hé s6 thuc nghiém hay hé s6 du trit.

(3.3

NEE /)L_l l—:—{:
3 G AR
AN

3

A
J

fimh 3.3 Kidu bd didu hoa trdn cia Vanhiakin DM:
+ dén nudc vao; 2- méng phan phéi nude; 3- tudng ngln; 4- mang thu nudc;
5- hudng nude chay; 6- wWadng hudng dong; 7- x4 nudc ra
Nong do nudc thai sau khi didu hda cing xéc dinh theo cong thic (3.2). '
Chitu sau caa bé thudng chen 2 - 4m.

1.3.4.2. BE ditu hda theo nguyén tiic xdo trén

Viéc xdo tron nudc thai sé nh#s phitng thigt bi khéac nhauy, phu théi khi nén,
mdy tron cd gidi hodc dat cac tudng ngan vudng gdc voi dong chay, hoac dén
nuée vao theo kidu tiép tuysn, dung may bom. Vitc diang khi nén dé khufly
tron nudc thai cd phigu vu didm hon so v&i cac thigt bi khac la: khong doi hoi
thutng xuyén phai ki€m tra ky thuat thiét bi khudy tron vi phan phdi khi nén
qua hé thong 6ng cham 15 ddng thoi cé thé ket hop tram thdi khong khi chung
cda tram xu ly. .

Hién nay cho phép st dung loai &ng bang chédt déo vita ré tien vita chéng
duge an mon clha mide thai. '
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D&i vai nudc thai chia cde chit 1o ling dung khong khi nén d€ khudy tron
sé tranh duge hién tugng lang can.

Khi théi khong khi nén vao sé lam cho cdc chdt bdn dé bay hoi bay di mét
phan hodc tham chi toan phan. :

Diing khéng khi nén dé khudy tron nude thai chia cdc chét ban hitu co s&
tao didu kién tot cho qua trinh x{ Iy sau dd. Cy th€ 1a nhitng chdt ban (dé bi
oxi hoa) sé bi oxi hda mét phan hodc toan phan, l1am thodng so bo trong bé& digu
hoa, hiéu suit lang nudc thai sau d6 sé cao hon, nudce thai chida nhigu oxi hoa
tan hon.

Hinh 3.4 la so dd bé digu hoa ding khi nén. Nudc duge phan phdi vao bé
nho cde cla s8 & mang dat doc theo chigu dai b8, Khong khi duge phan phéi
qua hé théng 6ng cham 16 véi dudng kinh 5mm, cich nhau 3- 5em. Dat éng doc
theo b8 va ndm trén cac tdm d& cdch day 7 - 10 em: nude vao vai luu lugng,
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Hinh 3.4. BE dibu hoa v&i thdi khi nén;
1- dén nudc vao; 2- h§ théng xa nudc; 3- mang c6 cla sé phan phdi nudc;
4- 8ng phan phdi khi ©6 15
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ndng do thay ddi sé duge khudy déu voi lugng nude trong bé. Sau khoang thai
gian digu hoa nhit dinh nho hé thong xa § cudi bé, luu lugng va ndng do nuéic
thai ra dude didu hoa. Dung tich b€ diéu hoa W xéc dinh theo didu kién via
dizu hoa luu lugng vita didu hoa ndng do nudc thai:

W=Wy+ Woin - (3.4)
trong d6 W, - dung tich can thist dé dizu hoa luu lugng nude thai, xde dinh
theo bi€u db nudc dén gidng mhu b& chita tram bom, m3; W, - dung tich can
thist dé didu hda nbng do nude thai:

Wi = QT, m3, (3.5)

& day @ - luu lugng gid trung binh ctia nude thai, m3/h; 7 - thyi gian didu hoa
chn thiét, h.

Nong dé nudc sau khi ra khoi b& digu hoa § titng thoi di€m cd thé xac dinh
theo cong thic
'(Q”_fw‘*l] + G.Qe (QHOIW .,

-
Q )
trong dé @ - luu lugng gid trung binh cta nudc thai, m3/h; F:l, EHI - nbng do
sau khi ra khoi bé & thyi didm £ va £ + 1, mgh; C,, q, - nbng do va luu lugng
nude chay vao bé trong khoang thai gian ¢ (¢ = 1 h), trong cong nghé xu ly
audc thai tuong dng mgl, m3/h;

W,,, - dung tich nudc trong hé & ' 3\_\ |
’_,\/ .

Cgll-e
= ]

(3.5a)

‘theti didm ¢ + 1.

Lugng khong khi can thigt phai ——1 1

thai vao bé didu hoa duge tinh: _EE - "E —-
Quk = "k - L 36 ~— e
trong dé @y - Tuu lugng khéng khi - ~7
tdng cong, m3/h; gy - cudng dd théi 2
khi tinh cho 1 m chidu dai 6ng théi = 1
=y =y

kh{, thugng chon gy = 2 m3/mh ddi
vGi 6ng khong khi tao mdt dong

tuan hoan theo mat cat ngang bé,
gk = 4- 0 m3/mh dai vdi éng tao

i
T Y
—

hai dong tuan hoan; L - chiéu dai ) n

Sng khong khi béng chiéu dai bé. : AN
Dudng kinh 6ng phén phai 2

khong kbi thuong chon bang 50 - tiiakt 5.5, BE didu hda V8 may khusy:

75 mm.

1- din nudc vao; 2- ddn nudc ra; 3- may khudy
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Khodng cach b gita cdc ong
phan phdi khong khi tuy thude
chizdu sau 16p nude H, trong bé &

giy luu lugng nho nhit. Thutng

chon gié tri téiuu b =2 - 3 H;,
Chigu sau lop nude Hpyp
thudng chon bang 1 - 6 m.
Chigu rong B va chidu dai L
ctia b€ digu hoa sé la:
Wmin
'Hmin‘B
Mang phan phdi nude vao dat
cao hon so v6i mat nudce cao nhit
trong bé khoang 20 dén 30 cm. 88
gng phan phdi nén chon theo s0

va

dong tuain hodn trong bé.

D& tang hi¢u suit digu hoa luu
luong va ndng dé ngudi ta cd thé
xay dung bé hai bac. Bac mat didu
hoa luu ldgng va mot phan nong
d6. Bac hai tiép tuc diou hoa ndng
do. .
3.3.4.3. BE ditu hbva véi khudy trén
biing cv gidi (h. 3.5)

Nhitng b€ nay duge phé bién .

kha rong rai & cdc nude. May khudy
trén cd thé la hudng truc, tudchin
hoac canh quat. Nhitng bé digu hda
v6i may tron doi hoi phai tiéu phi
nang lugng ty thuc sitc khang cta
nude va téc dd quay cua may.
Nhitng bé didu hoa ki€u nay dung
voi luu lugng nudce thai nho.
3.3.4.4. Mt s& loai b€ khdc

B& diau hda voi cac tudng
ngan (h. 3.6).

MAT BANG

a)

b)

Hint 3.6, B8 didu hda voi tudng ngar:
a- tuding doc; b- tudng ngang

=

think 3.7. B8 didu hda dn nudc vao kidu
tiép tuyén: + dén nubc vao; 2- xa nudc ra
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{tinh 1.8, BE didu hoa - bé I&ng ly tam:
1 phan lng; 2- dan khung di dong

_ BE didu hoa din nudc vao theo kiéu tigp tuyén ¢h. 3.7).

Nudc da ditu hoa dude qua cac ctta $8 thu nude & 6ng ding trung tam va
<& di nho Ong dat & dudi day bé.

D& dizu hoa nodong do cac chit bén hoa tan va dé dang x4 can lang ngudi ta
ding bé digu hoa két hgp bé lang ly tam (h. 3.8).

B& gom nhirng phan chinh sau day: lang - hé khung di dong vdi may gat;
hé mang phan phdi ed cac vbi va hé théng thu mudc. Loai bé nay dugc dung
trong tram xd ly nudc thai cac x{ nghiép cong nghiép luyén kim, hda hoc va
gidy, v.v.
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Chuong 4

XU LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP CO HOC

Phuong phép cd hoc duge dung dé loai cac tap ch&t khong tan khoi nude.

Nhirng phuong phap co hoc cha y&u la:

- loc qua ludi;

- lang;

. loc qua 1dp vat liéu loc;

- quay ly tam hogc xiclon thiy luc.

Tay thudc tinh chdt cac tap chdt va mic dd can thiét lam sach, nguoi ta

chon mét trong nhitng phuong phap trén.

Néu dung lai nude sau khi xit 1y trong hé théng c4p nudc sdn xudt thi mde
d6 can thiét Jam sach duge xac dinh theo yéu ciu cong nghé, néu x4 thing ra
ngudn thi theo yéu céiu v& ginh.

4.1. LOC QUA SONG CHAN HOAC LUOL

Ty thude mic do cin thiét loai cic tap chit khong tan ngudi ta cd thé
dung song chdn hoic ludi loc.

Song chén duge dat trude cc obng trinh 1am sach hoac ¢d thé dat & nhiing
miéng x4 ciia cdc phan xudng n&u nudce thai chia tap chét thd, dang soi.

Chigu rong mbi khe hd cia song chén duge chon theo kich thudc tap chét
co hoe chita trong nuée thai, khi chon vat lidu song chin phai tinh dén gid tri
pH ciia nudc thai. '

C&u tao va tinh todn song chan giéng nhd trong phin xd Iy nudc thai sinh
hoat [9]. :

Lusi loc: duge dung chu yéu dé€ thu hdi cic san phim quf & dang chét
khéng tan trong nudc thai. Ludi loc duge dat trén cde khung d3. Cd hai loai
khung: khung hinh tru hogc khung dia tron.

Khung hinh tru (h. 4.1) giong nhu mot cai tréng quay xung quanh truc
nim ngang. Ngoai khung cd ludi boc, mét ludi ed kich thude: 0,5 - 1 (mm).
Nudc thai duge loc qua mét ngoai hoac trong cta ludi.

Nhitng chat dugc giit lai trén mat 1udi duge x6i riia bang nhiing tia nudc
manh va chay vao mdng theat nude.
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Loai ludi va khung nay dugc dung rong rai dé xd Iy nudc thai sin xuét,
trong cong nghiép dét, xenluloza, g'iﬁy; da. Cac chét bi git lai la soi gé, len, long
stic vat.

O khung hinh dia (h. 4.2), nudc thai duge din vao theo hudng song song
vOi truc quay cua dia, cac chit bi giit lai & luéi cling duge xdi rita bdi nhiing tia
nude. Khung thuting cd dutmg kinh 1200 - 3000 mm. Céng suét 100 - 2000 m3/h.
Cong sudt cia luéi loc tiy thude vao dudng kinh, ehidu rong ctia khung hinh
tru, vao dac tinh cac tap chat chn gid lai.

Hinh 4.7, 1LUdi Ioc binh tng
AT, D1, LT - ban kinh, dudng kinh, chiu dai khung;
1 nudc vae; 2- khung va vai loc; 3- dap tran; 4- nude ra; 5- mang d& thu can; & nudc rda;
7- 6ng xa cin va nudc rda; 8- truc quay va 8 bi; 9, 10- xich va b phan truygn chuyén ding; 1t
bb didu chinh dp tran theo chidu sdu 16p nudc chdy ra; 12- ndp déy: 13- vai boe; 18- voi phum;
15- thanh chéng; 16- déng cd truyen déng
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Hinh 4.2, Ludi lpc kigu dia tron:
Da, Ra - dudng kinh, ban kinh hinh dia;
1- nudc vao, 2- mang thu cén; 3- voi phun, 4- dép tran diu chinh myc nudc; 5- dém caosy;
6- nudc ra; 7- déng o truyBn dong; B- vé boc xich truyén déng; g- &ng dén nudc roa;
10- m4t cét ngang eda méng

4.2. LANG
4.2.1. Céc b€ lang thong thudng va bi¢n phdp tang higu sudt lang

DE tach cac tap chit khong tan khoi nude thai, ngudi ta diung céc leai b€
l4ng khac nhau. Théng dung nh4t 12 loai b€ l4ng ngang, ly tAm véi x4 can bang
co gidi. Ngay nay ngudi ta con dung bé ling vdi cac tAng méng.

Ve cdu tao ching ciing tudng ty nhu bé léng dung dé xi ly nude thai sinh
hoat. Ngoai ra ngudi ta cdn diing céuﬁ: coéng trinh don gidn hon: hd lang, hd chia
can.

D& loai c4c ¢h4t ndi khéi nudc thai sén xufit, ngudi ta dung cac bé lang v6i
chic nang dic bist: b8 thu diu, b€ thu mg, bé thu nhya,...

Nhigu khi d& xi }¥ nuéc thai san xudt, ngudi ta dung bién phap lang ndi
ti&p. Bién phap nay sé cd lgi khi nudc thai san xufit chia tap chdt khdc nhau
vé dac tinh 1y hoc va gia tri si dung.

Cin ling & bé bac moét va bac hai cé thé s dung vao cac muye dich khdc nhau.

Dsi khi ngudi ta ding ldng hai bac d& xu ly nude thai san xudt trong hé
théng cdp nudc tuan hoan. Khi dé bé bac mot d€ tach phan nao d6 cac chat la
ling va dap Gng yéu ciu dung lai sau dd cha cong nghé. Bé béac hai dé xu 1y
ti&p tuc véi muc do cho phép xa nude ngudn.
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Khi chon ki€u hosc cfu tao cdc bé lang d€ xi Iy nude thai san xudt phai
tinh dé€n t&t ca céc chi tiéu ddc trung cho tinh chét 1y hoc cta nudce thai va cédc
chét g ling trong dd, cdc chl tidu cd ban la:

- nhiét do& nuéc vao bé,

- ndng do cac chét 1o ling va 1y tinh cia ching;

- kich thudc cia hat hodc téc do lang xufing hay néi lén cia ching (d6 16n
thiy hie);

- d6 4m cta can sau khi lang;

- déng hoc qua trinh nén can dudi nudc;

- trong lugng riéng cla cén kho.

Trén co 5§ cac chl tidu dé va hiéu sudt ling can thiét ngudi ta xdc dinh
thisi gian ldng va kich thudc cla bé.

B lang duge tinh toan theo luu luong giv 16n nhét céa nude thai, néu
truée dd e bé didu hoa thi tinh theo luu lugng gid trung binh. S& ngan cua bé
ling khong duge dudi hai. Luu lugng qua méi ngan vng vai 0,5 hiu lugng tinh
toan. D&i voi b€ 14ng ngang, chidu sdu cong tac nén chon khong qua 3m.

Chigu sau xay dung cla b§ duge xdc dinh theo tinh todn va phuc hoi dung

Sy

_lf_ Chi 1iét A I
— J —
Chi tiél B
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tink 4.3. Nniing hé théng phan phdi nudc 6 bé ling ngang
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tich can, thiti gian can luu lai trong bé, dong hoc lang cdn va phucong phip x4
can khoi bé. '

Ngoai ra con phai ké dén chidu cao cong trinh tif mét nudc tréd 1én,

Céc phuong phép tinh todn eiing giéng nhu vdi nudc thai sinh hoat. Cho
tdi nay cd hai huéng d€ tang cudng hiéu sufit cong tdc caa cdc bé lang: hoan
thién v& cfu tao ciia b8 (dic bigt nhitng hé théng phan phdi va thu nude) va
cho théem vao céc chét dong tu, trg dong tu vio nudc.

D& phan phdi nude duge digu hoda theo tist dign udt cla bé ngudi ta dung
céc hé théng phan phéi va thu nuéce dac biét (h.4.3). Nhimng hé thong nay bao
dam viéc phan phéi déu nudc theo chigu rong va chidu sau bé. D4i véi cac bé
khong sau diung mang tran khéng ngip nudc va cde tdm chén dat nia chim
nita ndi dé hudng dong chay & diu bé (h.4.3c). Dau tién nudc phan phdi vao
huéng vé phla tudng ngang, rdi sau dé ngoat xudng va hudng vé phia cudi bé.
V&i nhitng didu ki¢n nay tit yéu sé dién ra hién tugng suc can da lang va tiang
ndng d6 chédt lo ling d dBu bé.

O mifc d6 ndo dd tao thanh 1ép cén loc lo ling. Két qua qua trinh lang dot
hai sé nhanh hon, hiéu suit hon lic ban dau. ’

Nhizu khi d& phan phdi nuéc ddu ngudi ta con dat cdc song chan & dau va
cudi b&. Khi dd phan phsi déu hon nhung lai tao thanh nhidu ving xody cue bo
hon va anh hudng tdi hiéu qua ling.

N&u trong nudc chia nhidu tap chat dang sgi thé (xi nghiép ché bién len,
nha mdy da), thi song chén & chdng bj § dong réc va gay phic tap cho quan ly.

Hién nay trén th& gidi, ngudi ta cha ¥ nhidu dén 6¢ lang ngang vdi nude
chuyén déng theo phuong thdng ding (h.4.4). Ds 1a bé ling ngang binh thudng

Kénh xd nvee ra
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Hinh 4.4, B8 ling ngang véi nudc chuy8n déng théng ding:
1- nudc vao; 2- méang thu nudic; 3- tdng ngan; 4- hs thing gat cdn;
5- t4m chén hudng dong; 6- §ng x& cdn
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va dugc chia thanh nhidu ngin bdi cdc tudng ngang dat lg ling, khong cham
day, chung quanh médi ngan déu e mang thu nude.

Nhude di€m chinh cia b€ nay 14 mét phin nude vao chua kip lang hoan
toan véi thdi gian tinh todn da rdi khoi b& qua cde mang & gan dau b&. Do dd
nuée ra con chua nhidu chat lo ling va hisu suit lang bi giam.

Khi xay dung cdc tudng ngang thang ding thi nhuge diém nay duge khéac
phuc. Nghién ciu thuc nghiém cho thdy thé tich xay dung dugc sif dung gin
nhu hoan toan (chitng 70%) va do d¢ thdi gian ldng, t8c d6 lang thyc t& x&p xi
véi gia tri tinh toan. Cong sudt cha loai b€ nay cao hon (30- 50%) so vdi bé lang
ngang thong thudng vai cling hiéu suat ling.

S6 tudng ngang trong bé phai chon sao cho khoang cach gilta ching khéng
nho hon chidu réng bé. Chidu sau ngdp nudc cia tudng ngang phai tinh todn
sao cho téc do doc ciia nudc phia dudi tutng khong qua gia tri cho phép trong
cde bé ling ngang.

4.2.2. B& Yang vdi nhiéu 16p mong _

D6 1a cac b& lang kin hoac hd, gidng cac b€ lang thong thudng va cing
gom ba ving:

- viing phan phdi nuéc;

- vung lang;

- ving tap trung va chia can.

Dac diém cua loai bé nay la ving ldng duge chia thanh nhidu 16p mong voi
kh6ng gian nhé hep, nhd cic tdm hodc dng dit nghiéng. Khoang céch gita céc
tdm bing 5-15 ¢cm. Dung cdc t&m phang hoac hinh song thi tién ldp rdp va
quan Iy hon. Dung cdc éng thl chéc chén hon va dam bao kich thude duge dong
déu hon va tée d6 ddng chdy cd thé tang hon, nhung lai chdng bj lang cdn va
tang khéi lugng cong tac ty rita, quan ly.
4.2.2.1. Tdc dung va co ché gud trinh Ling

Khi giam chiu cao lang thi gidm dd chiy réi cla dong chay do Re = 500,
giam duge do dao dong cia téc d¢ thanh phin dao dong ding cia dong nude.
Két qua 1a tang hé s6 sit dung dung tich va giam dugc thai gian ldng (chi cin
mot vai phut théi), Néu cai tao cic bé lang théng thuong thanh bé lang véi
nhitu 16p méng thi nang suit sé tang duge 2-4 lan.
4.2.2.2. Cd'u tuo ciia b€ ling vdi nhi¢u Iép méng

Loai bé nay cd ciu tao da dang nhung v& nguyén tic chuyén dong tuang
doi gilia hirc‘ing dong chay va hudng lang can dudc chia thanh ba loai s¢ do:

- So dd chuyén dong ngude dong trong d¢ dong nudc chuyén déng ngugc
chidu vdi hudng lang - trugt cta can (h.4.5a);
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. Sg db dong chay ngang, trong dé déng nuéc chuyén dong theo phuang
ngang, song song v&i chidu doc b€ va vudng goc véi hudng l4ng cia cdc hat can
(h.4.5b); -

- 8¢ db chuy&n dong cing chidu trong dé cén lang chuyén dong theo
huédng ciing chidu véi dong nude (h.4.5¢). )

Loai bé cd cfu tao hop Iy nhét 1a loai b€ lang nhiku l6p méng theo sa do
nguge dong hoac sd dd dong chay ngang cd thiét bi phan phdi theo ty 1é dong
nude. )

Bé& 14ng v6i nhidu 16p méng cha y&u duge sit dung d6i v4i nudc thai chida
nhi®u can ling. O céc bé theo so db ddng chay ngang tbc dd thanh phan cia
dong nudc theo phuong ngang va it gay x4do tron ddi vdi cdc hat can da lang. O
sa db nguge déng, nhd dong nubc & cde 1p nghiéng tit dudi 1én nén tao didu
kién t&t cho qua trinh lang theo qui dao ngan nhét.

Can lién tuc trugt v& nguge chidu dong nuée va & dang tap hop 1én - tap
trung vé hé thu can. Tit d6 theo chu ky x4 di.

Ch4t ndi tap trung v& khoang tréng giita cdc ting va din di theo mang
chim. D& giadm luong nudc x4 di theo chdt néi ngudi ta dung 6ng cd 16 va thdi
khi nén. Ong c6 16 dat & chu vi b&.
4.2.2.3. Nguyén tdc tinh todn
1) Dién tich tiét di¢én ngang ciia cdc [6p mong hay khéng gian lang:

' Q

Cwy =—, “.1
u <

trong dd @ - luu lugng nudc, m3/h; v - téc dd dong chay, m/.
Theo ché& dé chay ting Re < 500: '

] V = 3600 Re yylw, , (4.2)
trong dé x - chu vi tiét dién udt cia méi 16p, m; w) - dién tich tigt dién ngang
vudng gdc vdi hudng dong chay, m?; y - db nhdt dong hoc, m/s.

Thuc t€ téc do cha nudc trong mébi 16p chon v = 10x,, nghia la khoang
5- 10 mm/s, trong d6 u,, 1a tdc d ldng cda hat can trong trang thai tinh.
2) Téc dé ldng cia hat cgn u; véi n 36 ldp mdng mét cch téng quat la:
Q

uyy=— . 4.3)
.w .cost

- Trudng hgp véi bé theo so db chuyén déng nguge dong (h.4.5a):
Q

i = . (4:.4)
n.l(L.cos & + e.sind) :

61



- Trudng hop voi bé theo so db dong chay ngang (h.4.5b):

ul = —'—‘Q—_'_ . ’ (4.5)
n.l.L.cos @
- Trudng hgpvdi bé theo so db chuyén dong cung chidu (h.4.5¢):
Q

= - . (4.6)
n.l.(L.cos 8 - esing)

i
trong dd I - chidu rong cla tim; L - chi‘éu dai cda tdm; w - dién tich cua tam,
w = LL; e - khodng cach gida hai tdm theo dudng vudng goc voi hai mat phang.

. 8} Chitu cao ctia viing ling H nén chon béng 1-2m

goc trugt clia cén trong nudc.

Hinh 4.5, Céc loai b8 ling voi nhidu 16p mdng:

a- 50 db chuydn déng ngugc dang; b- s0 db ddng
chdy ngang; c- s¢ d& chuy8n ding cing chiduy;
1 dbng nudc vao, 2- ving phén phdi nude; 3- thu
nude trong; 4- dong nudc ra; 5- hd tdp trung cin;
6- x4 cén
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4) Thoi gian léng can thidt (t,) xde dink:
e

to=——— 4.7
3600.u,

trong do u, - d9 I4n thay huc hay tdc do lang ctia hat Ung voi gid trj d6 sé dat duge
hiéu suit ldng chn thist, mm/s; e - khodng cach gitta hai tdm, ¢ = 50...150 mm.

6) Chitu dai khong gian léng: _

L=Ktw , (4.8)
trong d6 K - hé s6 du trit, K = 1,1 - 1,5,

Tdng chidu dai xay dyng:

Lyy = L (hé théng phan phdi) + L(vung lang) + L(hé théng tap trung
nudc) '

6) Dung tich phan chita cgn W tink cho 1 ngay:

=————-——(C° " e , m3 49
(100 - plp..104
trong dd C,, C, - ndng d6 chit lo ling trude va sau khi ling, mg/ hay g/m3; Q@
- luu ldong tinh todn ecua nude thai, m3ngay dém; p - dd dm caa can, %; Pe-
ty trong cta can, tdn/m?3.
4.2.3. B€ ling ly tam vdi hé théng phan phéi - thu nudce di dong
(cia Skirdov L.V, h.4.6)

Dgc diém: voi bé ling cd cdu tao voi hé théng phan phdi va thu nude di
dong thl khéi nudc trong bé hau nhy § trang thai tinh, do dd cdc hat 1o ling
lang xudng véi téc d6 nhu téc do lang trong mé hinh ldng tinh thi nghiém vdi
v =20 '

Médng phan ph&i va thu nudce di dong quay tu do duge ngan d6i nhy vach
ngan. .

Mang phan phéi: day cd khe hé d8 cdc chat nang lang xudng ngay; tuing
bén nhu 1uéi phan phéi véi cac khe ding va cdc canh hudng dong vai goc bAt
ky dé sao cho t4t c4 cdc dong tia riéng biét trong bé ldng cd thui gian ling (uu
lai trong b&) nhu nhau.

Mang thu nudc trong: dang d4p tran ngap nude, cd thanh bén va day kin.
Nude trong tit mdng qua xiphéng. Xiphdng duge trang bi thist bi dizu chinh
luu dong - van phao. Day mdng thu 6 bs phan hudng dong.

Thoi gian lang tity thuéc chigu sau ling h, va téc do ldng u,, cha hat can
giu lai trong bé&:

S (4.10)
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Chigu s&u h, tity thoc thiét bi thu nude, thudng chon méng thu nudc ki€u
nggp, b, = 0,8 - 1,2 m. Ldp trung hoéa: &y, = 0,5 - 0,6m; Ay, = 0,3 - 0,4m.
~ Véi thui gian lang ¢ thl méng phan phéi - thu nudc thyc hign mot vong
guay va khi dd mang sé thu (hdt) nudc da lang v6i dung tich.
Q = KnR%h, , ' (4.11)
trong d6 K - hé s6 st dung dung tich, K = 0,85; R - ban kinh bé ldng, m;
Q - luu lugng nudc qua bé lang, m>h,

Tinh todn thiy luc mang phan phdi va thu nudc gom: xac dinh vach ngan
giita phin phan ph6i va thu nudc {3 mat bang), chidu siu ngap nude caa dinh
dap tran, chidu cao chénh léch gita myc nude trong b& va trong mang din
nude di (Ah) d€ dam bao cho xiphong lam viée lién tuc. Viée déng vich ngan

| /£ A —t

|
\\Qi

\

[

ELCCTLCLCLELCY

\(‘

car I-1
3
v
povsi—
- -

[Hink 4.6, 80 d& hé thdng phan phdi va thu nudc di déng:
1- mang quay tu do; 2- canh hudng dong; 3- khe hd & day mang; 4- vich ngan doc mang;
5- rnang thu nudc trong; 6- mép tran ngép nudc; 7- xiphdng; 8- mang din nudc di;
9- canh huéng dong
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trén mat biang khong phy thudc luu luong tinh todn cda nude thai.
Chiéu rong miiug hir phéi b, cach tam bé mot doan L

by=nvVRI- I (4.12)

b
n :RL = 0,1 - 0,12 theo kinh nghi¢m.

Nén diing mang ngap nudc véi hé s6 ngdp nude & = 0,8.

Vi hé 56 htu luong m = 0,45 thi A, la:

h, = 1,24(QiR*3143, (4.13)
trong do [ - chiéu dai mdng tran, m!

D6 chénh ARk = 2h; vOi A 1a ton that dp lue trong xiphong xic dinh theo
cong thic thiy luc thong thudng.

Gid tri lie phdn luc: phan ldc tiy thude lugng nude thai chdy vao bé& va
t6¢c d6 nudc chay qua mang phan phdi vao bé. Vdi tic dung thiy luc thong
thudng ¢ bé ling thi phan lyc di dam bao cho hé thong ming phan phdi - thu
nuée quay duoe, khong cin tac dung mot lye nao khae. Nhitu khi phan lyc con
dam bho khong nhimg cho mdng tu dong chuyén déng (quay), ma.con kéo ca
hé théng thanh gat cung chuyén dong.

4.2.4. Bién phip dung chit keo tu (phén)

& hinh 4.7 12 mot trong nhitng bé lang ly tam ding d€ lam trong nude thai
cta cdc phan xudng lam sach khi 10 cao cia nha may luyén kim. Nuéc thai edc
phan xudng niy chida bui kim loai (do ria khi 15 gang) v&i ham higng toi 2500
mg/l. Sau khi lang nude duoc dung lai & rira khi 1o gang. Nude dude dén vao
bé qua hé thong 6ng phan phdi ¢ trung tam theo ong thép dat & khung bat
dong.

1]
[_

LU

IHinh 4.7, BE 14ng ly tam trong phan xudng 1am sach khi 19 caa nha may luyén kim
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D& nudc duge phan phoi didu hda hon theo tiét dién b€ ling khi chuyén
dong tif trung tam ra chu vi d khodng cdach 2,5m cach truc b€, ngudi ta dat mot
1udi chin bang gb, Judi chdn nay duye gan chat vdi khung va thanh gat. Khung
va thanh gat nay thusng xuyén chuyén dong. Nudc trong dugc thu vao hai
mang va din vé hé thdng tuin hoan.

Bui lang xudng tao thanh can. Duﬂg tich can téi 0,5 - 1,2% dung tich
nude. Nhis khung va thanh gat chuyén dong nén can duge chuyén vé hd can
trung tAm bé&, Tit dé duge bam (bang bom cat) vé may loc chan khang dé lam
rdo nude va dua ra san chda cian.

Khi 16 cao lam viée vai ap sudt cao, mudce thai cia phan xudng lam sach khi
sé chiia cdc tap chdt nhé phan tin, tan man. Dé cac tap chdt dd lang duge
nguvi ta cho thém vio rdc chat dong tu va trg dong tu,

C6 nhigu loai chit dong tu khac nhaw, ligu lugng cuia chung phu thudc vao
nong do cic chat lo ling trong nude trude va sau khi lang (bang 4.1)

Hany 4.1, Li%u lugng t8i uu ein céc chdt déng tu (mg/1) khi ling trong nufe cia phin
wudng lam sach khi

1wy ciin ky | : : Vi sira ;
Krngeon ki Poliaerykanit © - Nhom sunfal ‘ (theo Cal)) Siit clorua
' |
60 'i 08 ' 30 ' 45 ; 80t
50 | 04 ! 15 ‘ 10 20

D& én dinh nude thai ngudi ta ding hecxametaphotphat, axit, khdi khi,...
Lugng chit dn dinh cin thigt xac dinh theo tinh todn, phu thude chit lugng
nudc thii. Ong hiit can nén dat trong tunen dudi bé l4ng. Duang kinh cla Ong
khong duge dudi 150 mm. O cudi cic 6ng it can ngudi ta dat van xa can hodc
van dé 1y mau va thudn tién trong viée tdy rita cd hoc & cic dau éng. D€ tranh
i dong 6ng hit 6ng ddy can ngudi ta phai tdy ria thudng xuyén theo chu ky
bang nude tuan hoan. D& bom can, ngudi ta dat hai éng didy. Duong kinh mdi
sng 100 mm (mdt cong tac, mot du trir). M6l bom co theé diy nudc vao bat ky
ong ddy nao, trong tram bom cd dat céc van dién tu dong va kem theo van tha
cong.

Téc d6 cua khung va thanh gat 1a 3 - 5 m/ph. Cong sudt cta dong o dién
khong qua 7 kW. Thiét bi co gi6i va dién cha khung va thanh gat déu dat &
gita bé. Viéc didu khién déng cd dién, may bom va van khdu & dng dan can
{6ng diy va hat) déu thuc hién tif xa va tu tram bom chung cia hé théng tuln
hoan.



4.3. LOAI CAC TAP CHAT NOI

Nudc thai san xwi utuia dc chiit ndi (dau ltta, dau m& bdi tron, nhua
nhe,...) ciing duge xit Iy bany phuong phip lang. Ung vdi cac tap chat dd cd: hé
thu dau, bé thu ma...

Loai cdc tap chit udi khéi nude, thuc chit cing gidng nhu ldng cac chit
rén, chi khac 1a trong trudng hgp nay ty trong cda hat {p;) nhé hon cua nudce
{p,) do dd hat sé ndi lén.

Né&u hat vén hoac long, dudi tdc dung luc hat ctia trai dat, tu do chuyén
dong trong nude thi téc do ling hoac ndi lén cta ching phu thudce vao kich
thude hat, ty trong va tinh chit moi trudmg va sé 1a dai lugng khong dai, trong
dd 1ue can sé cin bang véi luc tic dung va lam hat chuyén dong dude. Nai cdch
khac 1a lue can trong moi trudng sé bang trong tugng hitu ich cia hat & thoi
di€m khi tdc do hat khong ddi.

4.3.1. B& thu dau

K&t qua thi nghiém va cac sg liéu quan 1§ cho thay phai chon toc do ndi 1én
cha hat dau kich thudc 0,01 - 0,008 em lam co sd dé tinh toan bé& thu dau. Néu
giit lai duge cac hat dau kich thudc do sé dat yéu cau lam sach nudc.

Trong mdi trudng chét léng ed dé nhét g, t6c do ndi len Uy, cta hat cd
kich thudc nhu trén cd thé xac dinh theo cong thic Stokes :

L b
min "
18 1t

Cdc dai lugng p,, p; ¢6 thé thay bang dai lugng thé tich dng véi cla nudc
thai va dau cé thi nguyén g/em? vai nhigt do nudc thai la 20°C, do phat lau =
0,01 glem?s.

Chidu dai cong tac b8 thu dau cd thé xdc dinh theo cong thue:

v

, em/s . {4.14)

s
Ulnin
trong dd a - hé &3 tinh dén do chay réi cia dong nude trong b& va phu thujc
vao ty 1é gilta cac téc do v /Uy, '
v Umnin : 20 i 15 i 10

L

a.

a ’ 1,76 165 15
trong do A - chitu sau cong tic cua béd; v, - tde do tinh todn cua dong chay.
Hinh 4.8 la so do nguyén tic cia tram x& 1y nude chia dau bang phuong
phap co hoc. .
B& thu dau trong cac nha mdy ché bién dau la nhitng bé ling ngang co
dang chit nhat trén mat bing, bé chia ra hai hay nhigu ngan lam viéc dong
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thii. Trong b nho =u kh:iie nhau vé trong lugng riéng cda diu va nude nén dau
w6 ndi lén trén nyde 1oi dude tich ra.

v

.

b
L

T =3 fug mer -'r,r

u’tJ

Ift’dus.dn r.. R

L ]r 6

e

Feak 5 S0 d6 nguy@n tac tram xd ly nude 1hai bing phudng phap 6 hoe:
1- sung chdn rac. 2. bé ling cat 3- Lé thu diu: 4- ho fng 5- tram bdm diu can;
6- 54n chua ¢an 7- bé tach nudc thal khoi dau

Nhitng tap chat ran teha yéu 1 chil vo cod Iing xuing day bé.

Nude thii tir cie ngan phian phdi viéng bidt theo cdc dng din vao titng
ngan be thu ditu Nude ua eac vich phan phai ¢6 khe hd +6i qua ngan ldng
th4.9 . O ngan lang, diu vit cic =an pham dau =¢ ndi 1on mat nude. Dau néi
fen duge Gip trunyg viio 6ng (ed khe hd va xony duoer dat & diu vit eusi b8, Nudc
duge tach khéi diu ¢ cudi modi ngnn, sié di gua phia dudi tdm chan dat ngap

nude qui nsang Hram vao dng dan chay di

Wh___DE r* .
: . ‘l 0 lL L-_r-

=4 ik ST
' r- i _r_ . \21 |

#hntr 4.0, Cau tac bé thu diu
1 ngin Hng 2- thanh gat cd gidi: 3- 8ng thu day; 4- tAm chidn diu 5 8ng xa cin: & déng ad

D¢ gat dau v phin dng thu va gat can vé phia ha thu ¢ diy bé€ ngudi ta
diung hé xich va thanh gat.
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Hé théng nay lam vi¢ée nha dong co dien, b phin truy®n dong va phuc vu
cho ting ngan riéng biét.

Can it hd thu dude xa di bang thiét bi ning thuy hye khodang mot hoae hai
lan trong ngay.

Viée loni dau khoi bé duge thye hien Ly thuge vao chid¢u day Lsp daw,
Trong cic phao dac bict, nguoi ta dat cie tin hiéu dien td mue nude g bien @al
phan chia eda lop ditu - nude. Tin hidu s¢ truyen xung hong vo o phan dicu
khi€n hé xich thanh gat v quay ong thu diaw, khi dau da tich lay dudge mat Lap
nhdt dinh.

Trong ditu kien quan ly binh thugng. BE thu diw cd hicu sudl eong tac kha
cao, tai 97 - 98% . Tuy nhién trong nude ra khoi be, lugng dau eon lai vin eno,
khoang 100 mg/l.

Nhirng san phim bi gitt lai g bé thu dau chida 30 - 40% ndde va cie tap
chét co hoe. Hé nay li mot loai nhi tyong diau - nude. D& tiach nude khai hé
nay ngudi ta diung nhiing thang dun ning bing hoi.

Vi du tinh todn. Xic dinh kich thude bé thu dau doi vai nude thai nha sy
ché hign dau. Nude thai oo luu ludng 220 Us, [Tam lusng diu 5000 mg/l. Nhict
45 ¢, = 204C, ty trang can dau gy = 0,87, coa nude thai g, = 1. Do nhat cia
moéi trudng chit ldng ¢ = 0,01 g,-"(:m-‘:s Hat dau efn loai khoi bé cd dadng kinh
tinh toin d =80 ym (0,008 cm).

Gidi. Téc do ndi lén cda hat daw la

981 ) fUI'I - ;")tl
min 1"8— o~ ——_I_‘ A=
98l L 1-087 |
= ——— 0,008 — +—— = 0,0465 eny/s,
18

Ta chon toe dé ngang cta dong nude trong bé thu dbu ¢ = 10 Uy =
0,465 em/s = 0,00465 m/s; « = 1,0
Dién tich tiét dieh ngang bé thu dau :

q 0,22 ,
f= = - = 48 m-.
. vy 0,00465

Theo ciiu tao, d& phit hop vai kich thude dinh hinh cae thanh gat co gidi,
ta chon chi¢u rong cde bé thu dau 1a 6m, bon ngan. Khi dd chigu siu cong tac
cua bé la:

48

h=-——="2m.
4.6

Téng chieu rong cong tde con e 1a B = 4.6 = 24m. Chitu dai cong tie cin
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b€ duge tinh theo cong thic:

L=a h=1,5.10.2 = 30m.

min
Chon b& dinh hinh L = 33,6m.
Dung tich cong tac cha bé la:
W =B.Lh = 243362 = 1612 m>,
Thai gian lang nudc thai trong bé thu dau:
L 33,6 . 100

t = = = 120ph = 2 h.
Uy 0,465.60

Tén thit ap luc trong bé thu dau véi digu kién quan 1y binh thudng la 24
em. Sy chénh léch c6t ddy dng din nudc vao va ra khéi bé phﬁi chon khong
dudi 40 cm.

4.3.2. B€ thu mad

Trong nhitu loal nudc thai san xudt cd chita dau md (k€ ca dau khoang vo
co}. D6 la nhitng chit ndi, chang sé gay anh hudng x4u tdi cic cong trinh thoat
nude (mang ludi v cac cong trinh xU 1) va ngudn tiép nhan nudc thai.

Vi vay ngudi ta phai thu hdi nhing chit nay trude khi xa vao hé thing
thoat nudc sinh hoat va san xudt. Céc chit ma sé vit kin 16 hdng gilta cac hat
vat lidu loc trong eic bé loc sinh vat, canh dbdng tudi, cinh dong loe. Ching sé
pha hiy cdu trdc bun hoat tinh trong bé aéroten, gay khd khan trong qua trinh
lén men edn,...

Khong cho phép x4 nudc thai chida dau m& ra nguon vi dau md s& tao
thanh mét 16p mang mong pha 1én dién tich kha 16n mat nude, gay khd khan
cho qua trinh hoa tan oxi cla khong khi vao nuée, do dd qua trinh tu 1am sach
ciia nguon bi can trd,

Trong khi do m& trong nudc thai la mot nguyén ligu qui cd thé ché& bién va
dung lai trong san xuit va céng nghé.

Vi vay nudc thai chda dau mo véi ham lugng tir 100 mgﬂ tré len (nhya nudce
thai cha cac nhi an xudng ché bién thdc an, xi nghiép ch& bién thit, xi nghiép
san xudt dau bag,...) trude khi xi 1y phai cho qua b& thu ma.

Nguai ta phan biét hai loai b& thu mo 1a: bé thu md dat trong phan xudng
va b8 thu m& ngoai san (ngoai phan xudng). Loal dau dat ngay sau mdi cong
doan s&n xudt hay sau mot s8 cong doan trong phan xudng. Loai hai dat d sén,
mang ngodi cia mét 6 phan xudng,

DE tinh todn b& thu m@ ngudi ta thudng chon thai gian nudce luu lai trong
bé 14 5- 7 ph d6i vdi bé loai mot va 2 h déi vai bé loai hai. Ngoai ra déi voi bé
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loé.i hai, téc do dong chay nén chon 0,5 mm/s néu la b& ngang va 0,3- 0,4 mm/s
néu 13 bé ding. Duang kinh qui ude cla hat m& can giif lai trong bé chon bang
80- 100 xm (0,008 - 0,01 em), trong lugng riéng cia md o 50°C 1a 0,9 kgll. Vé
c&u tao, bé thu md cing gidng bé thu dau.

Viéc x4 md cd thé thuc hién bang thi cong hoac cd gidi. D&i vai cae tram
16n, tuy thudce lugng md thu duge, ngudi ta co thé ding thiét bi chan khong
hodc méay bom dé hat md. Khi dd phai dun md toi nhiét d6 45- 50°C. Ngay nay
ngudi ta con dung cac b& thu m@ v6i hé thong théi khi d€ tang higu qua thu hai
md,

4.4. LOC NUOC THAI

Nguvi ta dung cic b loc dé tach cae tap chat phan tan nho khoi nudc thai
{bui, dau, ma bdi tron,...), ma d cac bé lang khong giu lai duge. Nhing loai vat
lieu loc ¢d thé su dung la cdt thach anh, than coe hoic 36i nghién, thaim chi ca
than nau, than bun hoae than gb. Viéc chon loai vat li¢u loc phai tiy thuodc vao
loai nudc thai va disu kién dia phuang.
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finh 4.0 May vi lge
1 tru gi4 dd; 2- mang dan nudc vao: 3- hé thdng truybdn ding, 4- thi€t Dj rda; 5- tim chat déo
trong sudt; 6 mang thu nude rda: 7- true rbng kiéu Ong. 8- xa nudc rda dé xd iy. - mang thu
10- ngén dat may vi loc; - thing Hinh tru; 12- mang dap tran

71



Ngay nay dé xi ly triét dé nudce thai (sau khi x ly sinh hoa) ngudi ta cling
ding bé loc. Vé cdu tao va cdac thong s6 tinh todn thay luc va cong nghé nhitng
bé loc nay gidng nhitng bé loc dé xi ly nudc cdp. Téc do loc can phai xac dinh
bing thuc nghiém déi vai ting loai nudce thai, chiéu day lap hat vat liéu.

Bén canh cac bé loc véi lgp vat liéu loc, ngudi ta con dung cac may vi loc
6 ludi va 1op vat liéu tu hinh thanh khi may vi loc lam viéc. Cac loai may vi
loc nay duge sit dung d€ xu ly nudc thai chia sgi (trong cong nghiép gidy).

Cau tao cla ciac may vi loc la cde thung trong dd c6 khung quay (vdi ludi
loe, xem hinh 4.10).

Cac loai may vi loc ¢ dién tich luéi 18m?. Duong kinh khung hinh tru 2m.
Chiéu rong lugi 4 m. Téc do quay cua ludi loc duge diéu chinh tuy thuoc tinh
chit, thanh phin nudc thai; trung binh la 1,15 m/ph. Nang sudt mdi mdy loc
¢6 thé 1a 90- 350 m3/m2h theo dién tich luéi loc. Hiéu sudt giwt cac chit lo ling
cta may loc tit 80 - 90%, cong suit dong co 3 kW.
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Hinh 4.11. May vi loc vdi 18p vét ligu loc bang chat ligu nhé thé:
1 truc 18n: 2- truc nhé dé dua 16p chét lidu loc vao; 3- truc dé quay IUdi; 4- truc b phan khu
nuéc & can: 5- mang dén chit lidu loc ban dau; 6- phao; 7- dong cd: 8- b diéu chinh téc do
loc; 9- tAm chén; 10 - x& nudc trong
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Khi yéu cau xi 1y cao hon ngudi ta con dung may vi loc nhu hinh 4.11. Mat
148 vi loc o kich thude rét nhé chi khoang 40 ym. Trong qua trinh vi loe, voi
ché& do thay luc nhit dinh, cing tao mot 16p chat bdn nhu méot 16p vat liéu loc
nén higéu sudt xu ly tang 1én. Higu sudt lam trong nudc tuy thude nhidu ytu to:
thanh phén, tinh chit nudc, kich thude mat luoi vi loc. Néu lugng chit lo ling
trong nude trudce khi loc 1a 15-20 mg/l thi hiéu suit dat dugce la 50- 80% theo
chat 1d limg, 25 - 30% theo NOS. Néu nong do chit lo ling 1a 20-40 mg/l thi
hieu sufdt dat duge tuong ing la 55 - 656% va 30 - 35%.

Ciu taoc may vi loe nay cing gdm khung tru cd ludi vi loc bing vai capron,
thép khong gi boc chung quanh. Nudc duge loc tit trong ra ngoai theo hudng ly
tam. Viéc rita Judi vi loc nhd cac voi phun dat phia trén lugi. Mot yéu td quan
trong quyét dinh chat lwgng nudc loc va téc do loc (qua ludi vi loc va lap loc
hinh thanh). Né&u tang t6c dd loc thi hiéu sudt tam trong pude sé giam.

Khi thist k& thudng chon kich thudc mat lugi vi loc 1a 40 x 40 jm
{0,04mm), kich thude mat ludi do 1a 1,25 x 2mm, Chitu cao nude ngip trong
may vi loc vy 0,7 dudng kinh khung, tan s6 quay cua kKhung G- 20 ph. Thoi gian
mot chu ky loc 1a 15 - 30 s. Téc do loe 25 - 45 m*/m?h. Lugng nude riia loc
chicm 3 - 5% luu lugng cua may. D& rita loc nén ldy nudc sau khi lgc v6i ap
sudt 0,1 - 0,2 MPa hay 1 - 9 at. Tén that ap luc qua may vi loc: 0,015 - 0,25m.

Can chd ¥ rang trong qua trinh loc, vi sinh vat phat tri€n lam vit luéi, do
dd phai phuc hdi ludi vi loc, chdng han ria bang nudc voi clorua hoac diing den
chidu tia t¥ ngoai.

4.5. XICLON THUY LUC

Xiclon thay lyc duge dung dé xu ly nude thai cong nghiép chia cac tap
chit ¢o hoc hoic nén can. Trong xiclon thay lvwc dudi tac dung caa cac lye by
tam, céc hat tap chét sé dugc loai khoi nude. O day lyc ly tam xudt hién 1a do
nudc chuyén dong vong xody. Lue tac dung nay lon hon nhigu (t6i hang tram
lan v hon nita) so véi trong lugng cua hat. Do dé téc do lang cua hat cling
tang lén rdt nhiéu. Két qua la dién tich xay dung va dung tich xiclon thay lvc
& nhd hon nhigu (téi hang chuc, hang tram lan) so v bé lang cung luu luong
nudc thai, D6 1a vu diém cg ban cua xiclan, nhat la khi can phét trién md rong
cac xi nghiép ma dién tich xay dung lai thigu. Ngoai ra né con ¢d uu digm nita
1a it tén kém nguyén vat ligy, chéc chan, thi cong va quén 1y don gian, dong
thoi c6 kha nang lam trong nudc v&i s db ap luc chu trinh kin.

Theo dicu kién thuy e, ngudi ta phan biét hai loai xiclon: loai kin (ap
luc); loai ha (khong ap fuer
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4.5.1, Xiclon ap lye
Luc tac dung cin thist d& tach cic tap chét lo ling trong xiclon ¢d &p cd
th& xac dinh theo cong thic:
Md3p, - ,o")u?'

F= , (4.16)
6R

trong d6 d - dudng kinh tuong duong cta hat; o, p,, - ty trong caa chilt rdn va
nudc; R - khoang cach tir tam xicion thiy luc dén truc 6ng ddn nudc vao, v -
téc dd chia nudc vao xiclon.

Xiclén c6 ap (h.4.12a) gom phin hinh tru va hinh nén bang kim logi. Nude
thai duge din vao dudi ap ltc theo 6ng 2 dat ¢ phia dudi ndp 1 va ti€p tuyén
vdi phin hinh tru. Cat va can dude xa di lién tue qua 8ng phia dudi 3 cla phan
hinh ndn. Nudc trong theo éng 4 chay di.

AN 4 S’—
1 i | i
'Ll T _/ -+
Htr ,___‘]"dﬂ :‘]jzi_—d“
2
of = 10°+20°
dﬂ
3 Cat 2

i—1I
a)

Fink 4.2, Xicldn thay lje:
1- ndp diy; 2- 6ng vao; 3- 6ng xa c¥n; 4- 8ng ra: 5- dong xedy ngoal
6- dong x0&y trang: 7- ¢t khodng khi
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Khi din nude vao (véi ap e cAn thigt 10-15 m) theo dng dat tiép tuyén
v6i hinh tru sé tao ra chuyén dong vong trong xiclon. Téc do nudc tai cita vao
cd thé s& dat duge 20m/s, Dudi tae dung cua luc ly tam, cdc hat rdn sé bi vang
ra thanh tudng xiclon va trugt xubng ong 3 xa di.

Trong xiclon xuft hién hai dong xoay chinh (h.4.1 9b): dong bén ngoai 5 s&
huéng xudng day hinh nén va dong bén trong 6 hudng ngugc lai.

Theo truc xiclon sé tao ra cot khong khi 7. Vi luc ly tam 1&n hon rédt nhigu
so vdi trong lye cda hat nén xiclén cd thé lam viée theo phuong dung, ngang
hoae nghiéng.

Hiéu sudt tach cac chit trong xiclan cd ap tuy thude vao ty 1& giita cac kich
thude hinh hoe cua xiclén, tinh chét cic hat va kha nang lang cua chung.

Kha nang ling cia hat phu thudc vao kich thudc, hinh dang, trong luung
riéng va néng do ciua nd.

Ve ciu tao ngudi ta da dé ra nhiéu loai xiclon, phd bién nhat la nhing
xiclon ¢6 dudng kinh hinh tru 75.500 mm v6i gée hinh nén «a = 10 - 20°. O
bang 4.2 va bang 4.3 1a kich thuéc t6i vu clia cae xiclon thiy hic diung d€ lang
va nén can mide thai.

Bing 4.2. T9 1§ 181 wu ede Kich thuéc va théng s& céng the xiclén khi lam vidc trong nuée

Pudrng I Ty 3¢ i voi duong | Apluc  Gong 1G 1 thiy fue 10i
kioh | kinh pitiin hinh1ry | e li sufft , thicu cau cde bt ¢iin
phidin I. e e j xiclon, '; mt itk ki, mmys
hinh '] i ! i_ i mo .y,
wal), 0 dv | d, !. d . i ! I | e nude n13fI1 y =23 g,;'cm" L ow =48
o | DD || s | 5 N wom®
i | | | | |, =2000- 0 O, =300
|| \ l \ |_ l| a000mgt | myl
| .
0 | o8 | 04 | o] ! 05 | 34 | L7 02502
75 024 | 027 | 032 i 15-20 i. 57 |i 2,113 \ 0403
250 I 020 | 023 o1 1 07 15.25 0 46531 3727 I 05412
[0 | 0l6 \ 022 \ 007 | 063 | so30 | 7585 | 4636 LR
sou | o3 | 022 | 005 ag0 | 30 !_ 8596 | 48 ‘ 18

Xiclon ap lyc duge dung rong rai trong cong nghiép, nhit la d& phéan loai
cac tap chit theo do 16n va trong lugng riéng. Trong cong nghé x{ ly nudc no
duge dung d& so bd 1ang nude song chifa nhidu bun phit sa, dé tach cic tap chat
niang khoi nude thai, dé nén can tuoi trude khi lam khé bang phuong phap co
hoc. Dac bigt né cho hiéu suat cao, khi xU 1y can gom cac chit dang hat cua
nudc thai cong nghiép.
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Tay thude vao cong suit va mic d6 yéu cau xu Iy nudc, ngudi ta cé thé dat
nhidu xiclon 1am viéc song song hoac néi ti€p.
Bang 4.3. T \b 181 uu gida kich thuée v thong 18 céng tic coa xicldn d# nién cdn cé
y=2,8-3% gjl'cm3 '

! T o ,
Apluc | Cong = Nong dd chat lr I, gl

3] ; Ty ¢ 30i vi i | Uit e - e
mm du{my kinh | xicdn, | theo ! irusye | sa | .
= e e Fomedt l. nurdre, | khinén | khinén |
. : ' | ' S 3 N | " ! .l
| d, | d_ﬂ I d. . i, | e | nr/h i ¢, ' ¢ | C,
. D T D | - :
s0 . nas g 04, o1 20 s e Ioas o2
S0 o2 a2s 007 0§ - 05 | 2000 1406 | S5 0387
250 02e 1210 007 06 5 47 7S 735 42
H ' ' H i
SN 1 0w o apd 05 7 b 7w . 475 0 2225 430

Nhuge didm cta xiclon ap lyc 1a tén nhidu nang lugng, thanh tudng ching
bi bao mon nhit la ddi vai nudc thai chia vun sit sdc canh. Ngoai ra trong
xiclon ap luc kho loai cdc tap chit ndi.

D& tranh bi bao mon ngudi ta trang mot i0p men 1én mat trong cua xiclon
ap lue,

Trong xiclon thudng dién ra hién tuong chay rdi manh nén han ché pham
vi stt dyng nd, khi can loai khai nude cac tap chit dang hat.

Nhitng xiclon khong
ap sé khdc phuc duge 3
nhitng nhuge diém trén.
4.5.2. Xiclén khong ap

20
1

LAV

luc f 3
Xiclen ho (h413) TEF O | g |
lam viée vdi téc do nudc 2 43;’_51-:]:"3 -
vao khong 16n lam a
(thugng khong qua 2-3 S 60°
m/s), do d¢ sdc can thay {3130
lyc khong ldn, tdn thit ¢
ap Iye thuing khong qua al b)
0,5 m cot nudce, Hih 413, Xiclon hd

a- &ng din nudc vdo & phin trén; b- 8ag din nudc vao
' & phin dudi - 6ng dén nudc vao; 2- &ng din nudc ra;
trong cic bé lang, hvc tac 3- mang tran; 4- 8ng x4 cén

O day, cing nhu
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dung co bian dé phan chia cac pha
(16ng va rdn) la trong lyc, con luc ly
tam chi bang 0,1 - 0,3 gia tri trong
he.

Kinh nghiém quan ly cta nhiing
xiclon hd ding dé tach cac tap chat
nhy cat khéi nudce thai cho thiy: voi
xiclén ed dudng kinh bang chitu cao
phan hinh tru va bang 7 m thi cd the
giit fai duge cac hat ¢d d i6n thuy lue
chitng 30 mm/s, véi tai trong nudc
thai 100 m¥m<h. Khi xtt ly nudc thai
chia tap chdt nang hon, vun sat
chdang han, vdi tai trong 40 m?*/mZh co
thé gt cic hat vyn sit véi do 16n
thiy lde 12 mm/s; khi cin git cac hat
cé do 1dn thay lue 0,3 - 1 mm/s thi
phai giam tai trong xudng va bang 2 -
3. m*/m-h.

Trong cic xiclon hd, thé tich hi
ich thuung khong qua 5% thé tich xay
dung. D& khac phuc nhuge diém nay
ngudi ta dung xiclon nhidu ting ap
e thip (h.4.14).

Phiin hinh tru cta loai xiclon nay
duge chia lam nhigu ting long vao
nhuau. Nude din vio mdi ting tai ba
di¢m ciich déu nhau theo chu vi, tit dd
nude chuyén ding xody xudng va
huydng vao trung tam. Nude trong

Hih 4,14, Xicldn nhigu 13ng 4p e thip:

1. phn try 2- phin nén; 3- nhung vach ngan
hirh nén; 4- khéng gian gila c4c vach ngén: 5-
nhilng cifa din nudc vao; 6- ngan trude; 7- cac
t4m phén phdi: 8- Bng dan nudc vao, 9- cda xa:
10- vanh hung cin; 11- ng tap trung cdn;

12- 8ng d& x& chit ndi 13- §ng x& cdn

thea phiin trung tam hudng lén 151 vao mang xung quanh chay di.

Tinh toan xiclén 1a xdc dinh chi tidu cong tac co ban cia ching, cong sudt
v do 16n thiy hic cdc hat tap chdt can gitf lai.

Do lan thiy tyuc tinh todn ciia cde hat can gitt lai theo muc do yéu ciu lam
trong nude, duge xac dinh theo do thi dong hoc cha qua trinh lang (h.4.15).
Khi xic dinh ap lyc cin thidt cia may bom phai tinh tdi tén that ap lde

trong xiclon va ang din. Cd nhiéu phuong phap tinh toidn xiclén dp lue nhung
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chinh xac nhét 1a phuong phép db thi, song nhitng s& liéu tinh toan phai duge
ki€m tra lai trong céc xiclén thi nghiém.

Theo 45 thi £ = f(u) (trong dd E la higu sudt can tich tap chidt) ngudi ta
zdc dinh duge do 16n thiy luc cia céc hat can loai khdi nude (gde thy I}, theo
4o thi H = flu) x4c dinh duge 4p lyc cin thiét ctia xiclon véi dudng kinh da
chon (gde I1), theo dd thi @ = flu) xdc dinh cong sudt clia may (gde III), sau dd
xac dinh duge s6 may cin thiét. -

U, TS

I

Minh 4.75. DB thi d8 tinh toén xiclon &p Wje hi lAng trong nudc thai
1 nudc thai til cac may cén chia hat to (o = 150 mg#; 2- nudc thai t¢ cac may can chla hat
nhé (o = 300 mg/k 3- nudc thai 10 cdc may cén chda hat dat méng Co = 200 mg/l
Ngodi ra cbn cac phuong phéap khac d€ tinh todn xielon dp luce.
Céng sudt cla xicldn cd thé xac dinh theo cong thic:

Q = 23,6FVP | 417D
trong dd @ - cong sufit, I/ph; F - dién tich tiét dién uét 16 vao, cm?; P - ap lvc
trude kbi vao xiclén, kG/em?. '

Nho ¢d xiclén ngudi ta cd thé loai duge cac hat véi ¢ < lmm/s.

D¢ tang hidu suit cong tdc cla xiclon nén gidm gdc dinh a xuéng toi 10
Mot 86 téac gid con kién nghi tang tée do nude vao xiclon.

Dudi tdc dung ciia trong lyc va cla lyc ly tadm cac hat nang sé ldng xuéng
ddy cac hinh ndn rdi trugt theo day ddc xubng tii can va dudce x4 ra ngoai lién
tuc. Nhitng chét nhe (ddu md) ndi 1én trén méi tang. Nhiing hat 16n nhét trong
do sé chuyén dong nguge dong nudc qua khe hé giita cic ting va tudng ngoai
cung cla xiclon réi theo dng riéng ndi 1én mat nuoc. Nhirng hat nhé cia chit
ndi theo dong téi trung tdm va nho cac canh quat tach khéi nuéc qua cac 16
chit nhat nam & phin trén ctia méi tang canh cac 15 xa tiép tuyén vio tii chita
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chat ndi rdi sau dé ndi 16n. T4t ca cac chit néi tich lay trén mat nude sé duge
x4 di lién tuc hoac theo chu ky qua phéu, Cong sudt clia cac xieldn nay ty lé voi
6 tang, dac biét 1a vai nude thai chita cdc tap chat nhd, thi xiclén nhidu tang
ap lye thap cd thé xac dinh theo cdng thice:

R2

u=q—————7 , mmfs, (4.18)
3.6 n(R* - r%) :
g - tai trong cta xiclon:
U3,6n(R:- )
g = . , m3/m?h, (4.19)

r2
trong d6 n - sG tang; B - ban kinh xiclon, m; r - ban kinh 16 thu can, m.

Tinh toan xiclon nhiéu ting duge thye hién theo trinh tu sau day:

. Trén db thi dong hoc ldng theo hi¢u suft ¢an thigt 1am sach, xde dinh d9
1én thay lue cia hat cin gitt lai. Cho trude sd tang n va kich thudc clia xiclon
theo cong thic (4.19) xic dinh tai trong thiy lyc ¢ cla méi xiclon;

- Theo luu lugng tdng edng clia nudc thii ngudi ta xac dinh sd xiclon cong
tac can thiét.

Vi du: Can tinh todn xiclon nhiéu ting theo yéu chu xu ly phai tach ra cac
hat c6 dé 16n thiy luc & = 0,6 mm/s. Luu lugng nude thai 1500 m3/h.

Gigi. Chon dudng kinh xicléon 5 m (R = 2,5m) s6 ting n = 10; ban kinh 15
thu ean r = 0,Tm.

Tai trong thiy luc ciia méi xiclon theo cong thic (4.19) s€ la:

3,6.10 (2,5 - 0,79 R
q = 0,6. = 20 m3/m<h.
2,57

Cong sust cda xiclon 12 Q = ¢.0,785.D% = 400 m3/h.

86 xiclon ¢an thiét la: N = 1500 : 400 = 3,75

Chon N = 4 xiclon thiy luc.
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Chuong 5

XU LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP HOA HOC

Trong nhidu trudng hgp x{ 1y hda hoc la giai doan so bo trudce khi lam sach
sinh hoa.

Tuy thudc dac tinh cdc chat bdn, d& lam sach nudc ngudi ta dung cac
phuong phap: dong ty, trung hoa v oxi hda.

5.1. PHUONG PHAP DONG TY

D& tang nhanh qua trinh lang cic chat lo lirng phan tan nho, keo, tham chi
cA nhya nhi tudng polime va cac tap chat khdc, ngudi ta dung phuong phap
dong tu. Khi d6 nong do chit 1o ling, mai, mau sé& giam xudng. Cac chét dong
tu thung dung ta nhom sunfat, sat sunfat; sat clorua,...

Nhom sunfat khi cho vao nudc sé tac dung tuong hé véi bicacbonat chia
trong nudc va tao thanh nhém hidroxit d dang gel:

Al,(80,); + 3Ca(HCOy), = 2A1(OH); + 3CaS0, + 6CO; 1

Né&u do kiem cta nude khong du ta phai tang 1én bang cdch cho thém vdi,
khi dé:

Al (80,), + 3Ca(OH), < 2ANOH); + 3CaS0,.

Bong hidroxit tao thanh sé hip phu va dinh két cie chat huyén phi, cac
chit & dang keo trong nude thai tuc 12 chuyén sang trang thai tap hgp khong
#n dinh. Voi cac digu kién thuy dong hoc thuin lyi, nhitng bong d6 sé ling
xudng didy bé lang d dang can.

Khi ding cic mudi sat sé tao thanh sit hidroxit khéng hoa tan:

JFeCly + 3Ca(OH); — 3CaCl; + 2Fe(OH)3 |
Fe (80,5 + 3CalQOH), - 3CaS0O, + 2Fe(OH), |-

Hiéu suit dong tu cao nhat khi gia tfi pH =4 - 8,5 bé lo:;ilca‘:c bong idn
va dé ling ngudi ta cho thém cic chdt trg dong tu. Dd 1a chit cac phan tu tan
trong nude vi dé phan ly thinh ion. Tay thude vao cic nhdm ian khi phan ly
ma ede chit trg dong tu o6 dicn tich am hoge dudng {(cde chit trg dong tu loai
anion hoac cation). Chit trg dong tu thong dung nhit la polincrylamit
(CH,CHCONH,),. Chét teg dong tu vo co loai anion la natri silicat hoat tinh
va nhiéu chit khac.
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Da s6 chdt b&n hitu cd, vé co dang keo trong nudc thai ¢ dién tich am va
do do néu ding cde chit tro dong ty cation sé khong c¢in phai keo tu sg bo
trude dé nia.

Viéc chon loai hda chit, lidu lugng toi uu caa chung, thi ty cho vio nude,
lugng ean tao thanh,... phai duge tién hanh bang thue nghiém. Théng thutng
lidu lugng chét trg dong tu cho vio trong khoang 1 - 5 mg/l.

T phan ung dién ra hodn todn va tigt kiém phai khudy trgn déu hda ehit
véi nude that. Ligu lugng hoa chit cho vao bé trdn duge do bang rotamet. Thai
gian nude luu lai trong b€ tron khodng 1 - 5 ph. Thai gian can thiét d& nudc
thai tiép xdc vai hoa chit cho tdi khi bat diu lang sau dd dao dong trong
khoang 20 - 60 ph, trong khodng thoi gian nay cic chit hoa hee ed tdae dung va
sé dién ra qua trinh dong tu va tao bong.

D& xdo tréon nude thad voi hoa chat v tao duge bong nguoi ta dung mét sa
loai may trén khic nhau, mot trong nhiung thiét bi don gian nhit 1A may trén
canh quat cg gidi, khi lam viée, nude thai sé chuyén dong vong va tac bang dé
dang d toan bo thé tich.

{tink 5.1, BE 1&ng trong k&t hep déng 1y ©b thanh gat co gidi dé x4 can
1- cédc mang ly tdm dé thu nudc: 2- I18p cdn I King; 3- tAm chidn 8n dinb dong;
4- may khufly hudng truc. 5- ngin nén cin, - ving nudc trang

Nhiing thiét bi dam bdoc thuc hién ba giai doan chinh: xd0 tron; dong tu
(két bong) va lam trong nude la mat td hgp thdng nhit. Nhing cong trinh hién
dai ¢6 thé dong thoi thyc hién tdt cd cde qua trinh co bdn nén cd nang sudt

cao. O cdc nude ngudi ta thuong dung bé lang trong két hqp dong tu la: bé lang
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trong cd tang loc lo lung (h.5.1) va bé ling trong cd 16p huyén phu dang béng
va tuin hoan nude (h.5.2).

O bé trong hinh 5.1, héa chit va nudc thai duge tron déu & ngan trung
tam sau dé nhd canh huéng true duge ddy xudng ngan cd 1dp can 1o ling.

O bé trong hinh 5.2, qua trinh bat dau dién ra ti viéc xao trén lan dau
gitta nude thai, héa chit va huyén phit dang bong tuiin hoan & day bé roi tigp
dén la xdo tron lan hai, v0i tdi ngan phan ding. Tu dd nudc lai chdy sang ngan
ling trong vdi 16p huyéhn phu ld ling.

Phiin huyén phit da nén va thira duge xa di phan chinh con lai sé trd ve
ngan trén ban dau.

Thoi gian téng cong nude luu lai trong bé dao dong trong khoang lén 1 - 4h,
tuy thude loai nude thai. ' .

Trong thdi gian dé dién ra viéc khudy tron, tao béng va lang. Néu ba qua
trinh nay thyc hién & cdc cong trinh riéng lé thl thai gian t8ng cong phai tit 2,5

- 6,5 h.

iy &
il Sl
R L :éJ

! ittt

= 772
v

L 7

Hinh 5.2, BE lng trong k&t hap vai dbng tu
A - ngan phédn dng; B - ving xdo tron; C- ving \ing trong, D - ving cn ld ldng; 1- nude vao; 2-
méy khudy; 3- khe Rioh tru d& digu chinh t8c db nude tulin hodn; 4- dap tran 8n dinh ddng; 5-
ngan nén cim 6- x4 can dy; 7- ming thu nudc ly tam; 8- xa nudc tong; 9- cho phén
Ca hai loai eong trinh thudng ¢ dang tron hodic vuéng trén mat bing. Céc
ngan tron v tao bong dat d trung tam. Trong ngan trén ngudi ta dat may tron
cinh quat dé tron nude thai chdy vao vai can tich liy trong cong trinh va gidf
cho cic hat can © trang thai lo ling.
X4 nude thai vio ngan trdn va tao bong tai diém trén hoac dudi may tron.
Thé tich ngan taoc bong thuing tinh voi thoi gian nudce luu lai trong dd la 20 -
40 ph.

O cic bé lang trong loai mot chi cé mdt vdch ngan hinh tru hoac phéuy,
P N B o
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vich chia edng trinh thanh hai phan: ngan trén va tao bong & trung tam, ngan
xung quanh dé nudc thai tiép xac véi can va lang trong. Vach ngan bén trong
khong cham tdi day bé, do dd nuée tit ngan tao bong chay xudng dudi ngan
xung quanh.

Trong cic bé loai hai, nguai ta dat hai vach ngan d€ tao thanh hai vung
tao bong: viung thi nhit trude may trén va vung thd hai sau mdy tron. Tudng
trong ngan tao béng thd nhdt gin cham day bé, khi may trdn quay, nudc s8
cung vdi can ¢ vung tiép xdic xung quanh hat qua khe hd tao ra. Viée hit dd
dam bao tir 2 dén 3 lan tuan hoan cin.

O cdc bé lang trong cd tang loc lo ling, téc ¢4 thang ditng cta dong chay
nam trong khoing 0,25 - 0,5 mm/s; ¢don & cac b€ vdi tudn hoan tit 1,4 - 2,8
mm/s. Thanh gat can ldng xuéng dén ha trung tadm thuong dat trén mét true
chung véi mdy tron. Vi vay ca hai thiét bi ¢ thé chung mét day dén dién. Viéc
x4 can tit hd duge tién hanh ty dong. '

Cdc bé ldng véi tulin hoan cdn cd thiét bi nén cén ddc bigt d€ nén lugng
hat bong thita. Viéc x4 can tit ngan nén can cing dude ti€n hanh tyu dong.

5.2. PHUONG PHAP TRUNG HOA

Nude thai sdn xuat cia nhigu linh vue cong nghiép ed chiia axit hoac kigm.
Dé ngan ngita hién tugng x4m thuc 3 cdc cong trinh thoat nudc va trdnh cho
cac qua trinh sinh hoa & cde cong trinh lam sach va trong hd, sdng, khong bj
phi hoai, ngudi ta phai trung hoa cdce loai nude thai dé. Trung hda con duge
ti€n hanh vai muce dich lam cho mdt 86 mudi kim loai nang lang xudng va tach
khoi nudc thai.

Phuong cham dau tién la phai tinh dé&n kha nang trung hoa 14n nhau giita
cde loai nude thai chua axit va kigm, hoac kha nang du trit kidm eda nudce thai
sinh hoat va nudc song. Thuc té duge coi 14 d4 trung hoa néu hén hgp cd pH =
6,5- 85 '

Qua trinh trung hda duge thye hién trong cdc bé trung hoa kidu lam viée
lién tuc hodc gidn doan theo chu ky. Vé cdu tao cac loai b& nay cd thé két hgp
vai cac bé lang. Khi digu kién dia phuong thuian 1gi, nudc thai sau khi d4 trung
hoa 6 thé cho ldng § cdc hod lang tap trung, cdc hd nay cd thé tich dé trit duge
lugng can trong vbng 10 - 15 nam. Phai dua trén cag sd so sanh cdc chi tiéu
kinh té& k¥ thuat d€ chen biégn phdp lang (bé lang trong hoac ho lang. ).

Thé tich can lang phu thudc vao nong do axit, ion kim loai nang trong
nude thai, vio dang va litu lugng hda chdt, vao mitc d¢ ldng trong,... Khi trung
hoa nude thai bang vbi sita ché bi&n tlt voi thi trudng (chda 50% CaO hoat
tinh) sé tao nhiéu can nhiét.
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Bany 5.1 Luong cgn taora khi trung hon nudec thii bing v&i

—_——

e ——————

Niing, dO i, o K fou nasng. k;_-,-'m"' : 5 HY 5| 5 ;20 L
[ — [ — I ___.__.____._._.-—-.__,_..—u_,______,_.—-———ﬂ—
e tich can, 74 e tich nude g - W oW 30

durore trung i

P& 1am kho can ngudi ta dung sin phui, may ly tam, mdy loe ¢p chan
khong hoae may loe thyong. San phui duge xay dl(n“‘ ha (1 thién) khong cé dng
thu nude & Judi.

Thai gian xat 1y can bang may ly tam vai toe do quay 2 = 1450 vg/ph khong
qua & ph. Cim nen chicm 20% thé tich ban diw cua nd.

U6 the lam kho can trong cac may toe chian khong, néu do Am ban diw
Khong qui 954, cangy sunt nuiy loe chan khong khong quit 0.0 mv 3hotren Im- be
mat loe. Do am et can da xi 1y chung T

Lam kho can trong ciac may €p loe duge ticn hanh voi ap suiit cong tac 4 -
10 at. Cong suidt cda mady dat tai 0,025 - 0,05 mh trén 1m? dién tich lpe. Do
A ena ean da x{ 1y 1 50 - 70 Viée chon bién phap trung hoa phu thude vao
lugng nude thid, chd do thai nude va ndng do cua nd, vio héa chit eo & dia
phusng (bang 5. 24,
iy 5.2 @iy kikn sd dung céc bign phip trung hoa

Phuromny phidp trung R
Nimg do

Lo Xt Bang hou ehdil 13ng o qué - Teon v
i : : - : | nure thii

ool davei davor dolomit, phin | cd Kidm

e s e T —

Axil sunfurie <12 + 0 - + 4 +
=12 + S ; . +

Axil vlohidow . :

vl rw - + + + + . % +

AN caehonw :

vir e il ydu khaw - + - - .- ) +

Gt ofens + dhng e Onkhong Jung dure - khong nén dung,

Nguii ta bigu th nong do axit vi kiem bang g, duong luung gami «dlg'h
hoae 0

Khi tinh toin dé trung how. bicu thi nong 4o bang ‘/ thi tién han.
Ny nongs do ¢ eta ehat duue biru thi bang @'l khi chuyén sang dlg/l thi
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theo phuang trinh:
¢ \
b = PR (5.1
trong d6 E - trong luang duong higng 1 dig.

Dat I/E = a ta ¢d b = a.e dlg!l tduong lugng gam axit hang 1y sa phan td
gam ¢ia nd véi tich cia s6 nguyén tu hidro cta-axit tham gia phin ing vi hoa
tri cta hidro),

Vi du: Véi axit sunfuric £ = 49g/1 = 1 dlg/l, a = 0,024, Né&u trong nude
thai chiaa 1 g/l H-80,, ndéng dd b cia no a0 = 0,0204.1 = 0,0204 dlg/l.

Dudng lugng gam kidém bang ty s6 gita phan td gam cua nd voi tich s0 s0
jon hidroxyl tham gia phan dng va hoa tri ion hidroxy). NGu nong d6 chit bicu
thi bang p% thi (b = 10 ap) hojce n€u ky hiéuw 10a = m thi

C
b = mp, ip =710 )

Nhu vay néu lugng axit sunfuric chia trong nude thai voi ty 1é 1% thi
nong 46 duong luong cua nd la:

b = 10.0,02404 . 1 = 0,204 dlg/l.

Gia tri cic hé 36 a, m d6i voi mot s6 loai axit va kieém ¢(khi nong dé caa
ching tinh bing g/l heac %) 1dy theo bang 5.3,

Bang 5.5, Gid trj che ha 88 & o d& chuydn ndng dé g/l hode % cie mdt 85 axit v kidm

Fén asit hude kicm K d .; n
AN :

sunluric f RTYITO 002014 ' (1,204

cluhidric 047! 00277 L 0277

nitric 0301 00159 , 0,159
Kicn: |

NaOF | _ o (H025 L 025

KOL 601 00179 : 179
Vou

Ca(OLy, : 3705 00270 ' 027

Ga) N4 00357 - 0357
Amoniw ' i XUTR 00504 0509

O mot vai xi nghiep cong nghiép khi xdc dinh lieu lugng hda chit dé trung
hoa loai nude thaii cd chia kim loai ning cdn phai bd sung thém mot lugng cin
thidt d& kim loai nang Yng duge. Lidu lugng hoa chdt bé sung phu thude vao
trong lugng duong lugng kim loai. Khi tinh todn sd bo cd thé 1ay:
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Chi Pb: 103,6 Niken Ni: 29,356

Kém Zn: 32,69 Dong Cu: 31,78

Vi du: Nude thai chia K kg axit sunfuric va H kg niken. Can xdc dinh
lugng canxi axit d€ trung hoa axit va d€ kim loai ldng xudng.

K
Gidi. Lugng canxi oxit d& trung hoa H,30: 7004 28 kg .

, H
Lugng canxi oxit d& niken ling xudng: 295 28 kg .

Lugng canxi oxit tdng ¢ong can thiét:
K 28 + ul +
49,04 29.35 4904 " 29,35

Nude thai chda kiém phai trung hoa bang cdch cho thém axit, cac 80 liéu

28 = ( ) 28 kg .

tinh todn lieu lugng axit d8 trung hoa kitm nhu 8 bang 5.4.

Hany 5.4 Lugng axit cin d& trung hda 1g kigm

1 werng sxit 100%, g

Kit‘l'ﬂ I ) . N R R
: 1,80, 1 ! HINO;

Na | 122 ? (ST 157

KOt ; 1SS i 0es | L1

CatOtl, 132 ; 099 | 170

Vige trung hoa nude thii sdn xudt bang hda chit ¢ khd khan 16n vi thanh
phan va luu ligng nude thii trong cie tram trung hoa dao dong rit 1dn trong
ngay dém. Bén canh viéc xay dung cic b€ diéu hoa vdi thé& tich ldn con phéi co
thiét bi ty dong dieu chinh lugng héa chdt cho vao. Thong s6 chinh dé dieu
chinh trong nhigu trudng hgp 1a dai lugng pH ciaa nude thai. No la chi s6
khich quan trong qud trinh trung hoa, cho phép dé dang xde dinh va diéu
chinh liéu luong hda chit mot cich lién tue. Gia tri pH phu thudc vao nong dé
kicm. axit. D6 1 mai lién hé khong tuyén tinh. Vi vy mudn xic dinh mdi lién
he d6 phai tién hanh thue nghiém véi tiing loai nude thai. Viéc tinh toan bang
ly thuydt viit khd vi trong nude thai sin xudt cd nhigu hgp chat hitu cd, axit va
mudi phan ly yéu, ¢d anh hudng dén viéc.do pH bang dién hda hoc.

5.2.1. Trung hoa biang cich tron nude thai chia axit va nude thai
chia kiém

Ché do thai nude co kigm vi axit cda cic nha miy xi nghiép rédt khac nhau.
Nude thai chia axit thugng duge thai mot cdch dieu hoa ngay dém va cd nong
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dd nhit dinh. Nuée thai chia kiem lai thai thee chua ky, mot hoac hailan trong
mot ca tity theo ché€ db cong nghé. Do d6 ddi vai nudce thii chia kiém phai xay
b& digu hoa. Thé tich cia ndé phii da d& chia lugng nude thai cd kieém trong
ngiy dém. Ti bé chia digu hoa, nude thai d kiem duge x4 mot cich déu dan
va0 ngan phan Wng. O dd nhd khudy tron chung véi ngin axit non qui trinh
trung hoa duge thye hién. -

Sy can d6i vé lugng gilta nude thai chita axit va ludng nudce thai chia kiém
duge xdce dinh theo titng chu ky, chang han mot ngay dém.

Vi dy: Nude thai cia tram axit sunfuric ¢d ham luong theo dung dich
chugn a9 H,S0, la 37 mlA va thai ra déu dan trong ngiy dém. Toan bo luong
nude thai chda H>S0 | 1a 1500 mYngay dém.

Nude thii sau khi lun sach kiem duge xa ra khong digu hdéa voi mot lugng
la 62m?/ngay dém va chia 436 ml’l dung dich ki¢n chuiln do NaOH.

Theo ciac s6 licu trén, luong H,80, 100% trong nude thii la

37.49,04
1000

Tany lugng uxit trong nude thai la:

1,81 . 1500 = 2715 kg/ngay dém.

Ham luung kigm tu do trong nude thai la:

4306
1000
Tong ham lugng NaOH chia trong nude thai la:
17,44 . G2 = 1080 kg/ngay dém.
Vi lugng nude chua kiem duge xd ra khong déu trung ngay dém nén phai

= 1,81g1 H,80,

= 17,44g/l NaOH

cho chiing vaa bé digu hoa Dung tich bé phai chia da lugng nude thai ngay
dém. TU bé chia ngudi ta xd nude kicm vio nude chda axit.
Khi dé qud trinh trung hoa sé dién ra theo cong thic:
H,80, N 2NaOH  Na,80, 2H,0

+
98 80 142 36
Nude thii chia kitm voi lugng 1080 kg sé trung hoa duge:
1080 '

=0 98 = 1323 kg H,80,.

Trong nudc thai con lni: 2715 - 1323 = 1392 kg H,80,.

Ludng nude dé can dude trung hda ti€p tue nhd dé kitm cia nude sdng hd
hoac bang cieh cho thém hdéa chit néu cin thiét. Khi x4 nude chaa kiém va
nude chda axit mot eich khong dieu hoa thi phai xdy dyng hai bé diéu hoa
{(mot bé cho nude chin axit, mét b cho nuée chda kiém).
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5.2.2. Trung hoa nudc thii bing cich cho thém héa chit

Né&u nudc thai chia qua nhigu axit hay kigm tai mie khéng thé trung hoa
bang cich tron l4n ching véi nhau dude thi phai cho thém hda chat.

Phuong phap nay thuing dung dé trung hoa axit. Hoa chdt d€ trung hoa
thuding }a phé liéu eta cong nghiép dia phuong. Vi du: can eda tram lam sach
nudée bang phuong phap hda hoc clia nha mdy nhiét dién (phén trong nuse) va
cde loai nudce kiem khic. Khi khong ¢d nhitng ph€ ligu tai ché thi phai ding cac
hda chat khiac. Chon loai hda chdt nao phai can ed vao dae tinh clia nuée thai,
nong do cla nude va xét xem mudi tao thanh khi trung hoa cd thé ling can
dugc khong hay 6 dang hoa tan.

D& trung hoa cdc loai axit vo co ed thé diung bat ky loai kidm nao ¢6 ion
hidroxyl tOH’) trong dung dich. Hoa chat ré nhit la Ca(OH), (d dang nhao hay
vbi slra), CaCOy va MgCO; & dang bdt, ho; dolomit; con NaOH va x6 da
Na,CO; nguoi ta chi ding khi ching 1a phé liéu dia phuong.

Dé trung hoa cac loai axit hitu co thudng ding voi toi (dung dich voi 5 -
10%) hoae dung dich véi téi v6i nude amoniac NH,OH ky thuat 25%. Cho thém
nude amoniac $é tao thém digu kién cho qua trinh sinh hda sau do dién ra tét
va giadm duge ham lugng cdn voi.

Ngudi ta phan ra ba loai nuéc thai ¢d chia axit:

- nudce thai chia axit manh {HCI, HNO,), cdc mudi canxi ¢da ching dé tan
trong nudc; '

- nudc thai chda axit manh (H,80,, H,CO,), cdc mudi canxi cla ching
khd tan trong nudc;

- nude thai chua cac axit yéu (CH;COOH).

Dé trung hoa cic axit manh ma musi canxi cta ching dé tan trong nudc,
cd thé& dung bat ky loai kigm nac k& trén.

Khi trung hoa cdc axit manh, mudi canxi cta chung khé tan trong nudc va
khong nhitng & dang lang can ma con ddng mot 1dp day trén bé mat vat lidu,
néu nong do cao sé lam can tré qua trinh phan dng,

Can lvtu ¥ nhit ka khi phai trung hda axit sunfuric, phan ting trung hoa
trong trudgng hgp nay phu thuée vao hda chdt va dién ra theo phuong trinh:

H,30, + Ca(OH), = CaS0, + 2H,0
H,S0, + CaCO; = CaS0, + H,0 + CO5 1 .

D6 hou tan cda canxi sunfat {thach cao) Ca80,.2H,0 tao thanh khi trung
hoa duge bigu thi g bang 5.5, v6i ndng d6 cao nd s& lang can (,ké't tua).

Khi trung hoa ecdc axit manh bdng mudi cacbonat sé tao thanh axit
cacbonic. Axit nay sé két hdp vdi CaCO, du d€ tao thanh canxi bicacbonat
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CO, + H,0 + CaCO4 = Ca(HCO,),.

Nhung phan ¢ng nay dién ra rdt chim nén khi phan dng trung hoa axit
manh da két thae roi, mai chi cd modt phan khong ding k& cacbonic kip tham
gia phan itng. Céc axit y&u khie cang nhu cacbonie, phéan ding véi cacbonat rit
cham.

Bdnyg 5.5. D6 hde ten cua cenxi suntat trong nude

£30 hias i, gl

Nhiét dd : Coe -
e nude, 0 Cunt)) 21 Zl(} (‘u.S(')4
4] 1,76 L3y
{ 193 153
I8 202 100
25 208 105
30 . 209 1ee
40 i a0 _ 167

Lugng kigm va mudi theo |y thuyét can dé trung hoa axit dudc dan ra &
bang 5.6.

Bing 5.6. Lugng klkm vd mud) 98 trung hda 1 g axit (1)

|upng kitm vl mudi, g
L st R R R e .
CaOlly, | 0 | NaOH | CaQ0; | MgCOy | Nay(0,

Axit nitric 059 045 064 0,79 0668 084
Axilclohidric | 101 077 Lo 0 137 L15 045
Axil sunluric 0,755 057 082 w2 | os6 108
Axit sunlurey 088 L20 L65
Axil picrinic 0l 0,122 0,175 0218 0231
AXil xetic | ogie | 0466 | 0666 | 083 | 081

Lizu lugng hda chat duge xdc dinh theo digu kién trung hda hoan toan axit
tu do va lay lén hon so véi tinh todn mét chut. Vi du, néu trung hoa nudc thai
chita H,SO, bang voi sita phai 1y hon lugng tinh toan 5 - 10% theo canxi oxit
hoat tinh hoac 40-50% theo lugng voi kho. Thuc t& thudng ldy 1 phidn trong
lugng voi cho 1,5 trong lugng H,80,, 1 phin trong lugng véi cho 1 phan trong
lugng HC! va HNO;.

DéE trung hda nudc thai chida axit v6i luu lugng nhé 200 m3/ngay dém cd
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thé diing dung dich xut, xo da,...

Khi ding cic loai dung dich kiém nay, chi cin mot lugng nho cing di dam
bao yéu cau trung hoa vi cic phén tng dién ra nhanh va manh han so vdi voi
hoac da voi. Mgt diém nita la sin phdm tao ra sau phan dng la chat tan va
khong lam tang do cing clia nude & ngudn ti€p nhan, Xat thudng tdc dung hét
va tao chan khong trong bom nudc thai chia axit. Phudng phap nay chl pha
hgp véi nuéc thai chia axit vai luu lugng nho. Véi lugng nude thai chia axit cd
luu lugng 16n, doi hoi phai cd bé 16n d€ chita xuit va thist bi do s6, cong kiénh.

Khi ding xat hoac natri cacbonat dé€ trung hoa nudc thai chia axit
cachonic hoace axit sunfuric sé dién ra cac phan dWng saw

Na,CO, + CO, + H;0 -  2NaHCO,

nude thdi chia
axit cacbonic

2NaOH + CO, - Na,CO; + H-0
NaOH +  H,80, - NaHS0, + H,0

nudc thai
chia axit sunfuric

NaH80O, + NaOH - Na,S0, + H,0 .

Cac phan Ung trung hoa nay déu dién ra theo hai budc va san phaAm cudi
cing tiy thuoe vae gia tri pH mong mudn. Chang han, khi x{ Iy néu pH = 6
thi Nul{s(, hinh thanh véi ty 1& nhiéu hon, néu pH = 8 thi Na,SO, hinh
thanh vdi ty 16 nhiéu hon, .

Cé thé ding voi d dang voi sita (phudng phdip dinh liéu lugng udt) hoac &

L& 1
EasE TIE
'

I A E

Nubc thai dd lam sacn

Nuoc thds o

-

Minti 5.4, 86 db tram trung hba
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dang véi bot kho (phuong phap dinh litu lugng kho).

Ngudi ta ciing diung vbi nghién, phdn hose dolomit vai kich thudc hat
khéng qua 0,5mm {(phugng phdp dinh lidu lugng khd) nhung it hon.

Vi cong sudt clia tram trén 5 tin/ngay dém theo axit sunfuric thi dung véi
16 1gi hon.

Déi véi tram co lugng axit chady vao hé théng thoat (khoadng dudi 5 - 7
tAn/ngay dém) hgp ly nhat la trung hoa bang voi sita (h.5.3)

Cac eong trinh chinh trong tram nay la: bé chia - didu hoa nudc axit va
kidm I; cdc ngan phan Ung - bé trung hoa 2; bé lang nudc thai da trung hoa -
bé chita, dong thoi lam bé ldng va chua can 3; cong trinh d&€ lam kho can 4;
thigt bj dinh litu lugng hda chit §; thiing dung dich 6; may d&€ tdi voi 7; kho
voi s6ng 8.

Dé tron voi sita phai ding bam khi khoi lugng 16n hofic dung may trdn ed
wigi khi thé tich nhd.

Thanh phiin cic ¢ong trinh va cde thiét bi cia tram trung hoa, tiy thudc
vao luu lugng va nong do axit, va cac tap chit co hoc nang khde. Dé loai cdc
tap chat do phii ed b€ lang cat trude b€ didu hoa.

Viée chuan bi dung dich voi sla cong tdc voi nbng do tdi 10% CaO duge
thue hiéﬁ trong cde thung dung dich. Cac thung duge trang bi mdy khudy trén
quay vdi tée dé khong dudi 40 vg/ph. Ngoai ra ngudi ta con diung khong khi
nén hoic bom d@ khuay tron.

Viéce dua dung dich cong tic vao nude thai duge tién hanh nhd bom hoac
cdc thiét bi dinh lugng (kiéu phao, dinh mic trude véi dp lue cb dinh,...}. Cac
thiét bj dinh lugng phai cho vao chung mét khdi vai may do pH, d&€ dam bso
cho tram trung hoa lam viéc tot va lién tuc. D€ van chuyén eac dung djch cong
tac ngudi ta diing cde 6ng polietylen va bom chju axit. Tée d6 chuy&n dong cic
dung dich trong éng phai khong dudi 1,5m/s.

TAt cd cdc thist bi cua tram trung hoa (hda chat, thist bi toi voi, thigt bi
chuiin bj véi sita va dinh lidu lugng) phai dat trong mot nha. DE khudy tron
héa ehidt vao nude thai ngudi ta dung bit ky loal b& tron nao.

Thoi gian tiép xuc giita nudc thai va hda chit trong bé phan ing khong
qua 5 ph. Néu trong nudc axit cd nhitng ion kim loai nang c¢6 thé tang tdi 30
ph. Néu lugng nudc thai khong 1én ngudi ta dung nhitng bé trung hba ki€u tiép
xuce (tice 1a lam viée gitin doan theo dinh ky). Néu luu lugng nude thai kha ldn,
diung bé trung hoa hoat dong lién tuc.

D& tich cac hén hep khong tan canxi cacbonat va nhitng hidroxit kim loai
nang trong nudc thai, sau khi trung hoa cd thé dung loai b€ lang bat ky v6i
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théi gian nudce ldu lai trong be 12 2 h. Thai gian ling c6 thé giam bang cich cho
thém cdc chat trg dong tu {nhu poliacrylamit) nhung phai tuan theo nhitng
didu kién t&i vu vé lidu lugng, do pH coa nude, ...

5.2.3. Trung hoa nudc thai chita axit bang cdch loc qua nhitng 14p vit
lidu trung hoa

D& trung hoa nudc thai chia HCl, HNO;, ké ci nudc thai chia H,;80, voi
ham lugng dudi 5 g/l va khong chita mudi kim loal nang, ngudi ta ¢6 thé dung
phuong phap loc lien tuc qua cac bé voi vat lién loc 1a da voi, magiézit, da hoa
cuong, dolomit,... Kich thudc cac hat vat lidu 3 - 8 em. Téc do toc tinh todn phu
thude vao vat liéu, nhung khong gua 5Smy/h v thdi gian tigp xuc Khong dudi 10
ph. Khi trung hoa nude chita H,50, bing loc qua 15p dolomit cd thé 1ay tée dd
16n hon, trong dé c6 thé dung tac dung dong cta dong chay dé€ dua cac thach
cao va cic phan tit dolomit {tao thanh trong qua trinh loc) ra khoi bé loc. Nude
thai ¢ thé chuyén dong ngang hoac ding trong bé loc.

Khi trung hoa nudc thai trong b& loc ding, chitu cao 16i thi€u cua lap vat
lizu loc duge xac dinh theo cong thyic thuc nghiém cia Voznhexenski S.A.

H = kd" 13 + 1gbWu , (5.2)
trong dd¢ H - chiéu cao 1ap vat lidu loc, em; d - dudng kinh l6p vat liéu loc, mm;
b - ndng do axit, dlgh; v - tdc do loc m/h; & van - cde hing s6 thuc nghiém.

Dai lugng n tuong déi ¢6 dinh va trung binh bang 1,47

Dai lugng & phu thude vao leai dolemit va dao dong trong mot khodng
tuong doi lon 1a 0,62 - 1,3,

Phuong trinh trén dugc dung khi trung hoa H;80,. Trong trudng hgp
trung hoa cic loai axit khac, gia tri cdc hé s6 thyc nghiém trong phuong trinh
dd phai duge xac dinh bang thuc nghiem cu thé.

Chiau dai bé loc trung hoa ngang dugce xac dinh theo cong thide

L=ut ' (5.3)
trong dé L - chidu dai bé loc, m; v - t6c dd chuyén dong clia nudce thai trong
bé loc, chon bang 0,01 - 0,03 m/s; ¢ - thoi gian tiep xuc gilta nude thai vdi vat
licu loc, xdc dinh theo cong thic

Gh.dl®

t = (3 + lgb), s, (5.4)

v
& day d - dudng kinh trung binh vat liéu loc, cm; b - ndug do axit, dlg/l; & - hé
s6 dac trung cho do hoat tinh cla dslomit.
D6 dbe cin thist cia bé loc ngang duge xic dinh theo cong thic:
ol
I =——7, (5.9
dSp,”
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trong dé v - tée do loc ctia nudc, cm/s; ¢ - d6 16n vat lidu loc, em; p,, - do réng
(hdng) cia vat liéu loe, p,, = 0,35 - 0,45; 8- hé s6 phu thudc vao d va theo cong
thie Izbash sé bing:

14
§=20-— . (5.6)
o
Tdn that ap lde tong cang trong bé loc: ,
h=il . (5.7)
Do tich mat cit ngang cua bé loe:
g .
= 58
=1 (5.8)

trong du g - luu lugng nude thai, m¥s; v - téc do loe, m/s.

Ty 36 gitrta chiéu rong B va chiéu cao I cda b loe duge chon phu thude vao
ditu kién din phuang,

Luuyng vat lica loc théa chit) trong ngdy dém theo 1y thuyét la:

M=0Qm.C, 5.9,
trong 46 Q - lugng nude thai cin trung hoa, m¥ngd; m | - hé s6 bién ddi ldy
theo bang 5.6; C - nong 4o axit heae kitm, g/l hoae kgim?*,

Bai vi khéng bao gio st dung hét 100% hoat tinh eda vic liéu loe cho nén
trong thue t& lugng vat liéu loc phai 1y cao hon so vdi Iy thuyét. Cy the dai vai
dolomit:

M,=15M. _ (5.9a)

Thisi gian lam viéc theo ly thuyét cda bé loc

2 T

4

7 r"— 7
i—ﬁ 33 / 8 ’ ’
A —S/f—- 6

Huh 5.4, S8 dd cbng nghé tram trung héa vdi bé loc :
+ van chuyén phé libu sau khi lpc; 2- nude axit 10 bé digu hda; 3- b lge trung hba;
4. phény thi nghigm: 5- may nghién: 6- dudng ray; 7- kho doélémit; 8- bé iéng:. 8- x4
rddc da trung néa vao hé théng thoat nude: 10- 8ng din cdn: 1+ san phdi kho cén
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p=2 (5.10)
Mll

trong dd p - trong luong 16p vat licu trung hoa trong bé loc.

Sg db tram trung hoa nhu & hinh 6.4.

Vi du: Lugng nudce thai can trung hoa @ = 100 m¥/ngay dém, ndng do axit
HCI trong nudc b5g/l, dung da voi lam vat liéu lge vai hoat tinh 50%. Can xdc
dinh lugng da voi.

Giidi. Theo bang 5.6, d6i chiéu vai HC1 va CaCO4 ta tim duge gia trim, =
1,37.

Khi d¢ theo cong thic (5.9):

M = 100.1,37.5 = 685 kg/ngdy dém.
Véi do hoat tinh cda da voi thi trudng 50%, lugng yéu cau la:
M, = 685:0,5 =1370 kg/ngay dém.
5.2.4. Dung khi thai - khéi tur 1o hoi dé trung hoa nudce thdi chia kiém

Th&i khi thai - khdi tit 1o hoi vio nudc thai chia kiem la bién phap kha
kinh t& d& trung hoa. Khi tit éng khdi da chay t6t thuong chita khodng 14%
cachon dioxit. Khi cacbon dioxit khi tan trong nude sé tao thanh axit cacbonic
(axit y&u). Axit nay sé phan ing vdi nude thai chia kitm d€ trung hoa kiém
du:

C0O.1 + H,0 ~ H,CO;

khi thai axit cachonic
H,CO, + 2NaOH - Na,CO; + 2H,0
axit cacbonic xut trang tro xoda
nudc thal
110}
axit cacbonic tro xo da natri bicacbonat

trong nude thai

Thiét bi yéu cau thudng la quat dat trong ang khdi, 6ng dan khi thai dua
vB suc nudc thii, thiét bi loc dé khi sunfua va giit lal cdc hat than chua chay,
ciae chup khudch tan Khi tu éng khdi vao nude thai. Khi thai tir 5ng khdi tac
dung voi hidro sunfua tit nude thai. Loai khi H,5 nay chn dugc chay, hdp phu
va ht giit lai trude khi théi vao khi quyén dé tranh gay doc hai méi truong.
5.3. PHUONG PHAP OX1 HOA - KHU

Cac chit ban trong nude thai cong nghiép, ¢6 thé phdn ra hai loai: vo cd v
hitu ¢g. Céc chét hitu co thuong 1A dam, m3, dudng, cac hdp chéat chita phenol,
chia nitg,... DG 1a nhitng hop chiit ¢6 thé bi phan huy bdi vi sinh vat, ¢6 thé
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dung phuong phap sinh hda d& xit ly nuée thai. Da s6 cdc chét vo cd 14 nhitng
chat va nhiing nguyén t6 khong thé xit ly bang phuong phap sinh hda duge,
Nhitng ion kim loai nang: dong, kém, chl, niken, coban, sat, mangan, crom,...
khong thé x 1y bang vi sinh vat dugce, cing khong loai khéi nude ¢ dang can
két taa duge, chi eé mot phan hdp thu vao bun hoat tinh. Nhigu chdt nhu thay
ngan, axen, xianua,... Ja nhitng chit rat doc, khong nhing khong xtt ly duge
bing phuong phédp sinh hda ma con tieu diét va khit nhiing vi sinh vat cd 1d1i -
mdt tac nhan quan trong dé xu ly nude thai. Vi viy dé xu ly nudc thai cong
nghiép chua cdc chit bdn vo ca doc hoi trén day, ngudi ta thudng dung phudng
phép hda hoc hodc hda ly. Thong dung nhit 1a phuong phap oxi hoa - khu.
5.3.1, X« 1y nudc thai chia xianua bang phuong phéip oxi hoéa

Trong s6 cdc hop chét doc hai trong nudc thai cong nghiép thi céc hop chét
xianua 1a dién hinh va kha phd bién. D6 la nhiing mudi don gidn va phic hap
ctia axit xianhidric HCN.

Céc hgp chét xianua thudng chita trong nudc thai san xuft thay tinh hiru
cd, cée phan xudng hogc xi nghiép ma (ma ddng, kéni); trong cdc nha may cd
khi ché tao, cdc nha may luyén kim mau, trong nudc thai lam sach khi 15 cao,...
Nbng d6 cho phép cia xinua trong nudc ngudbn khong duoc qué 0,1 mg/l (khéng
k& nhom CN c¢6 trong nude) d dang ion feri- va feroxianua [Fe(CN)" va
[Fe(CN), > .

Dé khit cdc hop chét xinua trong nudc thai, trude tién ta phai xét thanh
phin va tinh chat cac hgp chat dd. '

Cac hgp chét xinua dude phan thanh nam nhom sau:

a) Cdc hop chdt xianua don gidn, tan va déc: axit xianhidric HCN va mudi
xianua: NaCN, KCN,...;

b) Cdc hop chdt xianua don gidn, khong tan: C,CN, Fe(CN),,... ching &
dang can phan tan nhd. Tudng chitng ching & dang can phén tan nhd nén
khéng doc, song thuc ra khi ching xam nhéap vao co thé, dudi tac dung cliia mbi
trudng axit cta dich vi chung sé chuyén sang trang thai don gian tan va gay
nhidm doc co thé. Tham chi trong cac hé can chyia cae chit xianua nhdm nay,
dudi tae dung mua, ndng, nhiét do,... chung cing chuyén sang trang thdi tan
va doc;

¢) Cac phic chdt xianua tan va dée [Cu(CN} 7, [Cu{CN)3]2‘, [Cu{CN)4]3‘;
[Zn(CN)Y5, [Zn(CN}4]21 trong d¢ 6n dinh nhét trong nudc la [Cu(CN)3]21

d} Cde phitc chdt xianua tan, khéng déc: cac phic chit feri - va feroxianua
[Fe(CN) 14~ va [Fe(CN),}*~ Nhitng chit nay thudng gap trong nude thai khi
lam sach khi 1o cao, sau khi xu ly nude thai bang sit sunfat, ciing tuong ty nhu
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cac hop chét xianua don gian khong tan, nhing phitc chdt nay ciing dé dang
chuyé&n thanh cdc chiit xianua dun gian, tan va doc;

e) Cac phite chdt xianua khong tan, khéng déc (trong digu kién nhat dinh.
nao daé) nhu Fe,[Fe(CN)l4.

Trong nudc thai cong nghiép, thanh phin va cac chi tién hda 1y luén ludén
thay d6i. Do d6 cac dang hyp chit xianua cling sé thay ddi va chuyé&n hda ludn.
Chang han néu trong nudc ed cdc ion xianua don gidn doce thi sé khong cd céc
ion dong hoac ion kém & trang thai ty do. Nguge lai, néu trong nudc cd du
nhitng ion dong hoac chi thi lai khong thé cd nhing ion ty do cda xianua don
gian, doc, tan. Nhu vay néu viét mot day

Cu?*
"
CuCN

[CulCN) )+

CN~
thi trong nudc cht y&u chi ton tai cdc cap canh nhau Cu* va CuCN két tua,
CuCN két tia va'[Cu(CN); > CN~Néu khi phan tich nude thai cho thiy vita
¢d ion xianua don gian, vita ¢d cac ion dong Cu?* 1a dieu ding nghi ngo va phai
x6t lui viée phan tich nude thai.

Chon bién phap x ly nude thai chda cac hgp chat xinnua phai dua vao
tinh chiit hda 1y ctia chung. Mot trong nhing bién phdp dd la oxi hda xianua
thinh xianat, hodac chuyén eac hop chit doe thanh phie chiit vai sat khong doe,
tde 12 thanh phan feri - hoac feroxianua hofc tao cac cin két tua tit nhitng
xianua dan gian, phic chét rdi sau dd tach khdi nude bang phuong phap lang
hoac loc. )

Ta hiy xét bién phidp oxi héa xianua dge thanh xianat khong doe. Dd la
bién phap tdt nhit vi nhém CN hoin toan khong doc. D6 1a bién phap t6t nhat
vi nhém CN hoan toan bj phan hiy va nude sé khong nhiém ban trd lai bdi cie
hgp chdt xianua.

Dé x{ ly cdc hgp chilt xianua don gidn hoac phice hgp vai dong, kém, ¢d
thé dunyg cde chit oxi hoa sau: voi clorua CaOCl,, clo ldng trong mdi trudng
kiétn pecmanganat, ozon, .. Cic phin ung oxi hda dién ra nhu sau:

1) Daung hipoclorit:

- dé€ oxi hoéa xianua don gidn, tan, doc:

CN-—+ OCl~= CNO~+ CI”

- Jd¢ oxi hda xianua phice hop, tan, ddc:

; (5.1
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2[Cu(CN);]* + 7T0CI" + 20H" + H,0 - 6CNO" + 7CI" + 2Cu(OH), |
| (5.12)
[Zn{CN))% + 40CI" + 20H" - ACNO" + 4ClI" + Zn(OH); {3 (5.13)
2) Dung clo 1éng trong moi trudng kigm:
. dé oxi hda xianua dan gian, tan, doe:
CN- + Cl, + 20H » CNO" + 2CL + H,0; (5.14)
. dé oxi hda xianua phic hgp, tan, doc:
[Cu(CN);) + 3Cl, + 8OH = 3CNO" + 6CI" + Cu(OH); 4 + 3H,0;
(5.15)
3) Dung pecmanganat:
. a8 oxi hda xianua don gidn, tan, ddc:
3CN- + 2MnO, + H,0 - 3CNO" + 2MnO; | + H.O + 20H,;  (5.16)
. d& oxi hda xianua phuc hgp, tan, doc:
3[Cu(CN);]* + 7TMnOy + SH,0 » 9CNO" + 3CulOH), | +
+ TMnO; + 40H" (517
Nhitng xianat CNO" tao thanh sau phan Wng oxi hoa hoac dan dan bi phan
hiy trong nude theo phudng trinh:
CNO- + 2H,0 » CO,* + NH,?, (5.18)
hodc ti&p tuc bi oxi hda thanh nita ty do N, va cacbonic CO, néu bd sung
thém chét oxi hoa vao. Chang han:
- vAi hipoclorit:
2CNO- + 30CI" + 3H* » 2C0O, t + N, 1 + H,0 + 6Cl" , (5.19)
- voi clo léng:
2CNO- + 3Cl, + 40H - 2C0O; + + N; T + 6C1" + 2H,0 . (5.20)
Can chi ¥ ring viée oxi hda xianua thanh xianat theo cdc phan dng (5.11),
(5.12), (5.13) dién ra dyoc la nho oxi nguyén til tach ra=ti cac chit oxi hoa
(chAng han ion hipeclorit), chi khong phai oxi phan ti O 6 trong thanh phan
ciia khong khi. Vi vay khi lam thodng nudc thai bang cach thdi khong khi vac
thi xianua khong thé bj oxi hda duge ma chi ¢ mot phiin bi théi di ma thoi.
Khi ding clo 1dng cing phai luu ¥ rang: khi hoa tan clo vao nude sé xay ra
hién tuong axit hdéa theo phan ung:
Cl, + H;0 - HCI + HOCl . (5.21)
Tic 1a ngoai axit hipoclord con tao thanh axit clohidric. Vi vay khi ding
clo 1dng dé oxi hda xianua phii thutng xuyén cho thém kigm dé& trung hoa axit
clohidric tu do, néu khéng dam bao diéu kién nay rit c6 thé tao thanh cloxian
mot san phdm dée cla qua trinh oxi héa truc ti€p xianua:
9CN- + Cl, » 2CICN (5.22)
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Digu kién t6i vu dé€ thyce hién oxi hoa xianua la pH = 10- 11, vi néu trong
moi trudng axit manh thi chi tén tai clo phan ti. Néu dé axit gidm xudng sé
xudt hien axit hipoclors va khi tang pH vai gid tri lén hon 7 thi trong dung
dich (moi trudngy chi ton tai ion hipoaclorit, Kha nang oxi hda cta cdc chét rit
khac nhau, chang han véi clo khi Cl, thi thé nang oxi hda trung binh la
+1,359V, doi vai HCIO: + 1,6V, doi vii OCl : + 0,9V. Tudng chitng qui trinh
oxi hoa dién ra manh trong moi trudng axit yéu tdc la tao thanh axit hipoclord
vai mot lugng nhigw nhit, nhung thyue ra con ca clo phan td nita ma clo phan
ti s& bi phin dng trye (iép vl xinnua thanh cloxian lh mét chdt rat doc.

Mat  khie, trong mai truong

kiem manh (pI1 = 11 - 120 thi chi
e . . S 99.99 0!
xufit hién ion hipoclorit, no cd the \
nang oxi hda thip nhit trong ba g ] :
chdt trén. i J :\\ .
r n s s . 6oL b L 10
Nhu viy gid trj pH toi vula 10 - | N \_w“c
e i g 4 g b N ¢
11, voi gia tri do thi lugng clo phan 70 b —¥ S
t& sé it mhat tde la khong thé tas S 30 ”—_""_2“5% - ;\ B o
thanh cloxian duge va dong thoi axit S 30 \\\ 70
hipoclors cing cd mét lugng via du I oy \ 90
mi no lai cd thé na'n‘lg oxi hoa kém , & 99
han ion hipoclorit. Hinh 5.5 1a do thi N
bigu dién sy phan ly cia HOCI trong 0,01 9999
. er aa os . 1
nude vai gid tri pH khac nhau 3 3 7 I pH

T phan dng (5.19), ta thay dé

o . - oo Hiul 5.5, S5y phy thudc véo db pH
oxi hoa xjanat khong can phai gilt

cua d6 phan ly HOGI trong nudc

gia tri pH = 10- 11, nguge lai gia tr}

t5i vu 13 6,5. Do d6 n€u trong nudc thai, xianua dé oxi hda thanh xianat rdi thi
can tién hanh tiép tuc oxi hda mot chit nua dé viéc oxi héa xianat thanh nito
phan tit va CO, dién ra mdt cich ed higu qua.

Xide dinh ligu hrong chdt oxi hba ciin thist:

Lizu lugng phen cin thiét d€ oxi hda xianua duge xdc dinh theo cdc phan
ing (5.111, {5.13) néu chit oxi hda la hipaclorit (voi clorua, natri hipoclorit,
canxi hipoclorit), clo long trong moi trudng kiém, thi kha nang oxi hda cac chat
cing nhu litu lugng citn thiét cua ching duge xdc dinh theo ham lugng clo
hoat tinh.

Nhu ta da biét: 1 duong luong oxi hoa cla oxi trong ion hipoclorit ing vé&i
2 nguyén td clo, nghia 1a 2 nguyén 1 gam cda clo hoat tinh Gng voi 1g ion OCI
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theo cac phuong trinh sau:
OCI" + H,;0 + 2 = 20H™+ Cl, (5.23)
Cl, + 2e =2CF . (5.24)
Tu phudng trinh (5.11} ta thiy 1 ion xianua doi héi 1 ion hipoclorit (1
duong higng oxi) hay 2 nguyén ti gam clo. Tudng ung nghia 1a: ed 26 phan
sianua doi hoi 71 phan clo hoat tinh. Vay 1 phan xianua doi hdi 71/26 = 2,73
phan clo hoat tinh. Hé 6 2,73 cho ta thdy lugng clo hoat tinh can thiét dé oxi
héa ion xianua don gidn doc va hoa tan thanh ion xianat khong doc. Do d6 trang
nudc thai ¢6 A mg/l xianua don gidn, hoa tan, doe thi theo ly thuyét Iuong clo
hoat tinh 1
X, =2T3A {5.25)
Ciing tudng tu theo phudng trinh (5.12) ta thiy dé€ oxi hoa 6 ion dong
xianua phic hgp can 7 duong lugng oxi hay 14 nguyén ti gam clo hoat tinh:
nghia la 26,6 phian xianua cin 71,7 phwn ol hoat tinh. hay 1 phin xianua can
71,7
Néu trong nude thai ¢é B mgil dong xianua phe ke, tinh chuyén sang
CN- , thi theo ly thuyét lugng clo hoat tinh la ,
X, =3,188. (5.26)
Tuong tu theo phuong trinh (5.13) dé oxi hoa 4 ion kém xianua chn 4
duong hugng oxi hay 8 nguyén tit gam clo hoat tinh. Suy ra mot phan xianua
cin 2,73 phan clo hoat tinh, Néu trong nude thai chita C mg/l kém xianua phuc
hop tinh chuyén sang CN7, thi theo ly thuyét lugng clo hoat tinh la:
X, =273C. (527
Khi xtt §¥ nuwie thai chia cd ba logi xianua don gian, phdc hgp tan thi
lugng clu hot tinh ciin thiét sé ia:
Xy =273@4+0+ 3,18B . (5.28)
Voi clorua thi trudng chi chia 33% clo hoat tinh (loai mot). Canxi
hipoclorit Ca(ClO); chita 60% clo hoat tinh. Vay lugng hoa chat can thiét thuc

td se li:

= 213 shan clo Legt Und

X, .100 X,
- [ __(g n o= { IQn : {5‘29)
1000a .10 :

trong do X - huogng héa chit thi trugng can thiét thuc t&, kg/mgay dem; Xy -
lwong clo hoat tinh cin thiét Jd¢& oxi hoa tinh theo phuong trinh trén, mg/l hoac
gim¥; @ - lugng nude thai chida xianua, m¥ngay dém; a - ham lugng clo hoat
tinh trong hda chdt thi traong, “; n - hé 56 hda chat du, n = 1,2 - 1,3.

Thuirng trong nyde thil ngoal xianua con oo cdc tap chdt khdc co thé bi
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oxi hoa boi hda ehdt cho vao, vi vay hé s6 n phai xdc dinh vdi tung loai nude
thai cu thé bang cich tién hanh clo hoa thi. Dung dich cong tac thuong duge
chuin bi dusi dang 5% ndng do clo hoat tinh.

[T b=t~

|
m_ﬁ\ o
.
*
L
;o

SR Sy I

Nyoe sacn
I ¢

Cin ve mé chua
hodo t SU auny

{ink 5.6, §¢ db tram xd Iy nudc thal chda xianua:
1 kho hda chat; 2- bang chuyén; 3- thing dung dich: 4- thiét bj dinh lugng:
5- b§ didu hoa I lugng ndng dé; 6- bé phan {ing; 7- bé lang

Hinh 5.6 la so do cong nghé tram xi ly nude thai chia xianua bang voi
clorua hoac canxi hipoclorit.

5.3.2. Xt 1y nudc thai chia crom bing phuong phip khi

Trong cac nha mdy hda chat, nha miy co khi ché tao lam giau quang,... tao
ra nude thai chita crom. Loai nude nay thuong tao thanb khi ma erom lam tro
chi tiét va chia crom hda tri 6. Nong d¢ cho phép ctia crom hda trj 6 trong
nude song 1a 0,1 mg/l, crom hoa tri 3 1a 0,5 mg/l. Co sy khie nhau la do crom
hoa tri 3 it doc hon crom hda tri 6. Co s& cta phuong phép hda hoc de xu ly
nudc thai crom 13 phan dng khi d€ bién Crt* thanh Cr?*, tiép dd tdch Crtd ¢
dang hidroxit két tua. '

Nhitng chét khit ¢ thé 1a: natri sunfua Na,S; natri sunfit Na,SO,, natri
pisunfit NaHSO;, polisunfit, sat sunfat FeSO,, khi sunfuro SO, khdi chia
SO,,."

Nhitng phan dng khit Cr®* thanh Cr3* dugc biéu thi nhu sau:

- vdi natri sunfit

Cr,0,% + 387 + 14H" » 2Cr* + 38° + TH0; (6.30)
- vdi natri bisunfit:
Cr,0,5 + 3HSOy + 5HY > 2Cr** + 350, + 4H,0; (5.31)

- v(i s4t sunfat:



Cr,0% + 6Fe?” + 14H" = 9C3+ + 6Fe* + TH,0 ; (5.32)
Trong dung dich nudc natri sunfit bi thay phan rdt manh va tao thanh
crom hidroxit két tia do dd khong can phai cho thém voi:
g2 4 2H,0 » H,S + 20H" (5.33)
Né&u dung natri bisunfit va <&t sunfat thi phai cho thém voi sita (hoac mot
loai kiem nao dd) d& Cr3t cd thé lang duge
Cr3* + 30H - Cr(OH); § - (5.34)
Ta théy trong cic phuong trinh (5.30), (6.31), (5.32), d& khu Cr* thanh
Cy3* céc phan ung luén ludn dién ra trong moi trudng axit - te 1a ¢6 mat HY.
Vi vay d& phan Ung dién ra mot cich triét & ngudi ta phai axit hda nudc thai
cho tai ptH = 2 - 4. Mudn vay ngudi ta thudng hop nhit nudc thai chia axit vai
aude thai chita crom trong cung mdt mang ludi thodt nude hoac phai cho thém
axit vao. Lugng hda chét can thidt theo ly thuyét cd thé xac dinh theo cong
thiic sau:

<4 ditng natti sunf 3(23.2432) _ 5 94,
. néu diing natri suntua ) = 2,24,
- . o 3.(23+1+32+416.3)
- néu dung natri bisunfit ——————5-)—-)———'—‘ = 3,0;
e ) G(56+32+16.4+ 14+16.7)
. néu dung st sunfat __———————3—2—2——*——___- = 165

trong dd 52 - nguyén tit lugng cha crom; 23 - nguyén t lugng cua natri; 32 -
nguyén tit lugng cia luy huynh; 1- nguyén tir lugng cia hidro; 16 - nguyén tu
lugng cua oxi; 56 - nguyén tu lugng clla sat.

Nhu vy dé khit 1 g Cr®* thanh Cs3* doi hoi 2,24 g natri sunfit khong
ngam nudc (100%), 3g natri bisunfit khong ngam nudc va 16g sat sunfat ngam
nudc FeS0,. TH,0. ,

D& dat hiéu qué khu Cr%* thanh Cr3* trong thyc t& phai tiéu hao 1,25 lan
so vdi 1y thuyét néu ding natri sunfit va sat sunfat va 1,75 1an n&u dung natri
bisunfit.

Lugng axit can thiét cho viio khi tién hanh axit hda tiy thude vao loai axit
- va pH cta nudc thai dé dam bao pH = 2-4.

Luong ki¢m can thigt cho vao sé phai tiéu hao cho vige trung hoa axit ty
do tie 1a tang tit pH = 2-4 cho tdi pH = 7, rdi sau d6 lai tang pH = 9, ngod
ra phai tiéu hao cho qud tyinh lien két Cr3* thanh hidroxit.

Khi diung voi, thi ngoai Cr(OH); can com chita thach cao CaS0y, Ca(OH),
Ca0, CaCOy,... Sau khi lam kho s& chda can vao hé chia. Néu mudn dung ca!
crom hidroxit ¢ lam chédt mau xanh nén dung kiém natri hoic kali. Tuy nhié
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nhirng loai kiém nay khéong ¢d kha nang keo tu nhy voi sita va do do viée lang
can két taa CriOH), sé kho khan.

Dung tich va tinh chédt cic loai can lang thy thude vae thanh phan, tinh
chiit nude thai, nong 46 crom, pH, licu luong ciing nhu loai kigm sit dung.

Hinh 5.7 [ so dd cong nghé tram xt Iy nude thai chiia crom. Céng nghé xu
I¥ nhu sau. ’

Diu tién nude thai dude didu hoa luu lugng va ndng d6. Sau dd6 néu kiém
tra thiy pH > 4 thi phai axit hda, sao cho pH = 2 - 4 trude khi thyc hién phan
ing khi, dong thisi cing phai xde dinh nong do Cr d€ xic dinh lugng chat
khi cin thiét,

Nuae sach

Mo tnoi

Hinh 5.7. 86 dB tram xJ Iy nudc thai chida crom:
% kho héa ch&t 2- thing do axit sunfuric; 3- thing chudn bj dung dich chit khy;
4- thung chudn bj dung dich v&i sda; 5- thung dinh lugng; 6- bé didu hoa nudc thai;
7- bé phan ung; 8- b Jang

Chit khit thudng dude chudn bi duéi dang dung dich 10% va cho vao bé
phan ng nhd thiét bi dinh lugng. Lugng dung dich cho vac phai dit dé khu
hoan toan Cr®* thanh Cr3*. Thoi gian khudy tron d b€ phéan dng thudng dudsi
30 ph. Sau dd néu phan dng khi da két thic thi tiép tuc cho véi slta vao. Voi
sita duge chudn bi véi nong do 2,5% theo hoat tinh CaQ va che vao véi lugng
sao cho pH = 9. Tiép tue khudy tron 3 - 5 ph va cudi cung cho nude thai sang
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bé lang. Thoi gian lang thuong khong qua 2h.

Trong céc phan xudng ma, nudc thai thuong duge phan ra ba nhom: nude
chita 5 - 10 mg/l xianua; nudc chaa 17 - 105 (doi khi 16n hon 105) mg/l crom
(theo Cr®*) va nudc thai chia axit va kiém.

NaOH , NaOCl

T 1 o L._ -’ -
e —_1'. 4 1= {
TEE (=2
bf ﬁ TRELT
N b a4 LY TV, T R
Nude chda !Ii' s aspmy oo gt - i '_: ..... S {3 ok Il
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[inh 5.8. S6 db tram xu Iy nudc thai phan xudng ma (lam viéc tu dong)
1- thing héa chat; 2- tu dieu khién ty dong: 3- van dinh luong thii cong; 4- bé chua nudc xianua,
5. van diéu chinh; 6- may khudy; 7- cuc pH met; 8- cuc do ndng dd xianua; 9- bé chda crom;
10- cuc do nong dé crorm; 1- bé trung hoa; 12 - van phao disu chinh; 13- bé khu doc nudc thai;

14- may bom

Hinh 5.8 1a so do cong nghé tram xUt ly nude thai cia phan xudng ma. Moi
nhém nude thai duge chay vio mot bé rieng biet vai thui gian luu lai trong do

30 - 40 ph. Mot phan thé tich huu i
ngan tron. Cac chit phan ung duge dua vio nho hé thong ty dong vit bao dam

¢h etia mbi b& (10-15%) dude tiach ra lam

gia tri pH yeéu cau. O bé chia xianua pH = 10,5, ¢ bé chda crom pH = 2,5.
Nude sau khi duge khi doc duge dua sang bé ling.
5.3.3. Phuong phip oxi hoa dien hoa

Phuong phip oxi hoa dién hoa duge dung dé xi ly nude thai vai muc dich
phan huay (khtt doc) cac chit doc trong nude thai hoac thu hoi can qui (kim loai
qui) trén cac dién cyc anot.

Phuong phip nay duge st dung dé xtt 1y nude thai 4 cic phan xudng ma
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niken, ma bae, cdc nha may lam gidu quang kim loai, cde Iphan xudng tdy gl
kim loai.

Chéng han trén cyc catdt & thé thu hdi duoe ddng (60- 70%) trong nudc
thai chita cdc hgp chdt dong xianua bing cdch oxi hdéa dién hda.

Dién phan cic dung dich chia sat sunfat va axit sunfuric ty do bing mang
trao dgi anion sé phuc hoi toi 80-90% axit sunfuric va thu duge bot sat vai
lugng 20- 50 kg/lm?® dung dich.

Né&u x@ Iy bang phuong phap dién phan, nude hoan toan cd th€ dung lai dé
chudin bi cic dung dich ma va dung dich axit sunfuric ¢é thé dung lai cho qud
trinh dién phian sau. Kinh nghiém cho higt voi nude thai chifa xianua vai ndng
do ton hon 1g/l néu dung phuong phiap dién phan sé re tisn nhizu hon so voi
phuong phip dung hda chiit,
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Chuong 6

XU LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP TRICH LY

6.1. NGUYEN LY CO BAN CUA PHUONG PHAP TRICH LY

Phuong phap trich ly 1a mot trong nhing phuong phap phd bién nhat dé
x 1y nudc thai chida phencl va cac chét hitu co khéc nhu cac loai axit béo.

Thyc chét cia phuong phap nay la su dung do hoa tan cla cac chdt ban
trong dung méi nao d6, ma dung méi dd lai khong tan trong nudc thai.

N&u che mét dung méi vao nude thai va khudy trén déu thi cdc chét ban
& hoa tan trong dung méi. Nong do chét bén trong nudc thai sé giam di. Tiép
tuc tach dung moi khoi nude thai thi nudc thai coi nhu duge 1am sach. Nhu
vay, nguyén tic ctua phuong phap nay la: trong hén hep hai chdt long khong
tan l&n nhau, b6t ky moét chdt thit ba nao khdc, theo d¢ hoa tan ctia minh trong
hai chdt long trén (khong tan ldn nhau) sé duge phan bd vaoe hai chét long do
theo qui lugt phan bd. Phuong phap tach chét ban hoa tan khéi nude thai nhu
vay goi la phuong phdp trich ly. Nhing chdt trich ly thudng dung la
butylaxetat, izobutylaxetat, dau md nang, benzen.

Khi xi !y nudc thai, quéa trinh trich ly thudng duge tién hanh theo nhidu
bac ndi tiép, v ¢6 qud trinh hoan nguyén chit trich ly. Qua trinh trich ly duge
thuc hién trong thiét bi trich ly.

D¢ tang hiéu sudt trich ly theo toan bé chidu dai, chidu cao cua thiét bj
trich ly, ngudi ta thudng dung phuong phap chuyén dong ngudc dong mot bac
hoac nhigu bie. - -

Dudi day ching ta s& xét nhitng didu kién cin thigt d&é dam bao xi 1y nudc
thai voi hiéu suft cao: :

1) Sw phin b dbng déu cua chit bdn trong dung méi (chdt trick ly) va trong
nicde. Khi trich ly, chit bdn sé duge phan b6 trong dung mai va nudce thai cho
t4i khi dat dugc trang théi cAn bang dong, ng v6i trang thai dd cd ndng do
can bing, Ty s& giita ndbng dj chat bin trong dung méi va ndng dd chét ban
trong nuéc § trang thai can bang la mot dai lugng khong d8i va goi la he s0
phan bd K:

K = , (6.1)
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trong dé C, - ndng dd chit béan trong dung méi {chat trich ly} 4 trang thdi cn
biang; C - ndng dé chét ban trong nudc thai & trang thai can bang.

Nh& hé s6 phan bs ngudi ta cd thé& danh gia duge kha nang trich ly cha céc
dung moi va chon dudc nhiing dung moi t3t nhét voi hao phi dung mai it nhat,
dong thoi bigt duge cac tinh chdt dac trung cta dung moi; gia thanh, toc dd
tiach dung moi khoi nude, higu suft trich ly, kha nang tao nhi tudng, ...

2} H¢ 5§ phén bé K phy thude vao ndng do chat bidn, nhiét 49 va 4p sudt.
Khi nong 46 thay déi, mitc do lién k&t cuia cic phan t va hoat tinh cia cac ion
s& thay doi. Déi voi cac chat bin khic nhau cing nhy cic dung moi khac nhau
thi he s6 phan bd cing khac nhau, K&t qua nghién edu cho thay, v@i este
(butylaxetnt, etylaxetat) hé s phan bo sé tang lén khi ndng do can bang gidm.
Nguge lai, véi hidrocacbon thom, hé sd phan bd lai giam khi nong 4o can bang
giam.

Khi dung dung moi ] benzen dé& trich ly thi thu hdi cac axit béo phan ti
lugng thip s& khd hon so vdi phenol.

Nhiét d6 thay ddi sé dnh hudng rit nhidu toi k6t qua trich ly.

Moi lien hé gita ndng dé can
bing C va C déi vai m6i chét hoae

o

hén hop cdc chét bin va dung modi
& nhiét do khong d8i goi 1a trich ly
dang nhiét (h. 6.1).

Tu hinh vé cho thdy ung voi
mai nhiét d6 nhit dinh hé s6 phan
bd phu thugc vao nbng 4o can

dung méi, g/{
g 8

&
o

bing. Nhung véi cing nong do can
bang thi hé s phan bd sé gidm khi
nhist do tang 1én. Vi vay ngudi ta

Néng do frong
8

w
=3

thudng trich ly phenol v6i nhiét do
P N
khong qua 40°C. : T3 5 4506 7 C
Dé& xu 1y nude thai cd the chon Ning dé frong nuoc, g/t
gia tri cia hé s phan bs K theo
bang 6.1. Tuy nhién can nhd ring ftinds 6.7. Nhing dudng déng nhigt khi
P . ‘s . trich Iy h& nudc - phenal - butylaxetat:
vai gia ‘tm C, va nhiét d& khdc . 1 5.0 04 cac nhigt do 10°C, 40°C, 60°C
nhau thi gia tri K sé khac.
D6 vai ting loal nude thai cu thé nén xac dinh hé sé phan bd K bang thuc
nghiém trong khoang nong do thuc té.

3) Khd niing trich ly ciiu dung moi thuong duoe danh gia bang gia tri cua h
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Béng 6.1. Gid tri cda hb s& phin bd K

Chéit bin edn trich by

Dung mdi - chilt trich ly

Kvii(Cy =5g16 257

Axit axetic CHLCK w1 '| Cacbon letraclonia 06

: Penzen 0055
Phenal C 1 80 ! Cachon tetraclons 04

I Benzen 24

| "Fricrezolphophit 25-50
Anilin b Butyletat 812
(f{,l lSNl 1, Benzen 10

s6 phan bé K. Hé s0 phan bo K cang 16 tic 1a ndng do chédt bin trong dung
moi cang 19n so véi trong nudc thi lugng dung moéi yéu cau cang nho, s6 bic
yéu cau trich ly cang it. Song hé s6 phan b K khong phai 1a dai lugng duy nhiit
vé chat lugng ctia dung moi. Ngoal hé s& phan b§ K ngudi ta con phai xét tdi
cac digu kién khac dac trung cho méi dung moi nhu sau:

. Khong hogc it tan trong nudc (tie 12 khong duge tao thanh nha tudng
v8i nude vi sé lam gidam hiéu sudt cta tram, t6n nhidu dung mdi) va ty trong
phai thdp dé dé tich khoi nuée sau d6;

. Dung moi khang duge tao phin dng voi chit bdn hoa tan trong nudc vi
cic phan dng sé lam thay d3i nhitng tinh chédt co ban cla dung moi. Nhuge
di&m cg ban cla nhiing este 1a phan ng véi amoniac trong nudc va tao xa
phong; |

. Nhiét do soi ciia dung moi phai thdp hon nhiét do soi ciia cdc chit ban
can trich ly dé hoan nguyén sé d& dang va t6n it hoi nude néng. Thong thudng
sau khi trich ly ngudi ta tach chét ban ra khéi dung méi bang phuong phap
chung bay hdi, cho nén dung moi phai 1a chat dé bay hai;

- Dung moi phai 1a chat khong hoac it 4n mon d6i voi vat lieu va thiét bi,
khong dude tao voi khong khi thanh hén hgp d& nd, dé chay dong thoi phai la
chiit khong doc hai.

Nhitrg tinh chdt trén day vén chua du dé danh gia dung moi. Mudn danh
gid mot cich day dd hon ngudi ta phai xét cac tinh chit héa hoc clia dung moi.

Mot trong nhitng tinh chét hdéa hoc ciia dung moi la tao thanh phic chat
v&i chét bin trong nude. Nhing phuc chét d6 khong 6n dinh vé hda hoc va rit
khd tdch ra khoi dung dich. Vi dy, benzen tao phuc chit cung véi phenol.

pé tang kha nang trich ly ngudi ta cg thé dung hén hgp cac dung moi.
Chang han dé€ tang hiéu suét trich ly phenol khoi nudc thai, ngudi ta dung hén
hyp cic dung méi: butylaxetat véi rugu butylie, cdc hop chét thom vdi cac loal
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rugu. Hé s8 phan b cta céc hén hop cdc dung moi sé cao hon hé s8 phéan b6
cua cac dung moi risng biét. Noi cach khae, kha nang trich ly hén hgp cac dung
méi sé& cao hon kha nang trich ly cia ting dung moi riéng ré.

Mot s6 hién tugng thudng x&y ra gy é&nh hudng tai qua trinh trich ly
phenol la: phenol tan trong nuéc thai rat cd thé bi oxi hda bdi oxi cia khong
khi. '

Céc loai phenol khac nhau bi oxi hda sé& tao cac san phim nhu CH,O,,
axit humie, CO, va nudc,... Néu nudc da chuda cdc san phdm cla qua trinh oxi
hoa nhu vay tit yéu sé tao can. K6t qua higu su#t trich ly bi gidm, cdc thiét bi

_trich ly sé chéng bi nhiém ban.

D& khic phuc hién tugng oxi hda dd ngudi ta dung cac loai khi tro va hidro
sunfua. Nhiing loai khi d6 cd tdc dung ngan 'ngita hién tugng oxi hda phenol
khi ham lugng ctia nd trong nudc khong dusi 0,14 - 0,15g/1. Song song vdi bién
phip d6 ngudi ta con dat céc tdm chén thiy luc trén cac mang hodc ong dan.

6.2. KY THUAT TRICH LY VA PHUONG PHAP TiNH TOAN

6.2.1. Cac loai so do trich ly
D& thu hdi cdc ch&t bin hitu co bang phuong phap trich ly ngudi ta ding
cdc so db dugce trinh bay trong hinh 6.2.

¢ £ £ £ g .- i
d ® 'S
Hiah 6.2. C4c so d& vB bign phap trich ly:

a- trich ly bac vai ddng chil thép; b- trich ly theo bac ngude dang trong digu kign san xudlt;
¢- trich ly theo blic nguoc dong trong digu kién phang thi nghidm; d- trich ty ngudc ding;
L- nudc thai bit diu dua vao trich ly; Ry, Rz, A3 - nudc thai sau khi da trich ly ¢ b&e 1.2, 3
S- dung md mdi hoan todn; £1, E2, £3 - dung méi sau khi trich ly d bac 1,2, 3
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a) Theo so db bac néi ti€p vdi dong chit thap thi nuéc sé duge trich ly mgt
56 Ian ndi tiép bang cac lugng dung moi méi hoan toan (h.6.2a).

Nhuge digm co ban cia bign phép trich ly néi tisp theo bac véi dong chit
thap 1a t6n kha nhiéu lugng dung mobi méi.

Trong didu kign san xuit so dd nay chi Ung dung khi khong can phai hoan
nguyén cac dung mdi. Tuy nhién so dd nay duge s dung rong rai trong phong
thi nghiém d& xdc dinh ndng d9 can bang khi trich ly céc loai phenol riéng biét
bing cac dung méi tinh khist.

Chl sau 5- 10 ph lac tron nhe nhang trong céc 6ng phéu chia df sé dat dude
trang thai can bing giia R va E tuong Ung. Nhitng ndng do cta ch&t ban trong
nuée thai R, Ry, s va trong dung mdi E}, E;, E, tuong Ung 1a nhitng ndng do
can bAng clia chit ban phan b trong nuéc va trong dung moi.

Ty s5 giita ndbng d¢ can béng ¢ mé&i bac trich ly chinh 1a hé s6 phan bé tai
mbi diém trén dudng ding nhiét trich ly (h.6.1)

Tit phuong trinh cin bang vat ch&t od thé tinh ghn ding duge ndng do can
bing theo cdc gia trj cia hé s6 phan b6 K:

¢
C=——"=—; (6.3)
1 + Kb
KC
Cy=—; (6.4)
1+ Kb

trong d6 C, - ndng do ban dau ctia chat ban trong nuée, gll; C, Cy - ndng 4o
can bing cha chit bdn trong nude va trong dung maoi, gl; b - ty sé thé tich
dung moi va thé tich nudc thai hay con goi la luu luong don vi cua dung moi,
1.

Néu thay déi b hoac C ta cé thé x4c dinh duge vi tri cla cdc di€m can bang
tréen duong ding nhiét ciia qua trinh trich ly.

b) Trich ly theo bién phap nguge dong nhidu bac (h.6.2 b,c) duge st dung
rong rai trong didu kién san xuit ciing nhu trong cong tac nghién city, cu thé
la nghién cdu phenol trong nude thai. Trong qué trinh san xudt, mot dong
nude duge trich ly s duge khudy trén theo nhitu bac véi dong dung moi
chuyén dong nguge chiéu (h.6.2b).

Trong digu kién thi nghiém ngudsi ta thyc hién trich ly theo bién phap
ngugce dong nhidu bac bing cac binh phan chia dé theo sg do (h.6.2c).

Theo so dd nay, dgt dau cta nude sé duge trich ly » Jan bing dung méi tinh
khigt, con cic dot tiép theo nudc thai s& duge trich ly mot Hn bang dung mai
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tinh khiét va n - 1 1an bang dung moi da qua trich ly rdi. S6 1an trich ly va s8
dot nudc sé tuong Ung voi s5 bac trich ly. O dong cudi cing nén trich ly lai 1-2
Ian cho tdi khi dat trang thai ¢ dinh.

Theo cic s6 liéu thu dude vé trich
ly nhigu bic trong phong thi nghiém
sé dung duge bigu do bi¢u thi méi
quan hé gita lugng phenol con lat va
s bac trich ly n, ty s6 & (h.6.3).

Nht bi€u 4o nay ngudi ta xdc
dinh dugc s6 bac trich ly can thiét

Ham ivang phenol con lai

theo ndng do phenol cho phép sau khi
trich ly.

Sog d6 trong hinh 6.2¢ la so do A -
trich ly nhigu bac nguge dong trong 56 bic tich Iy

didu kién thi nghiém kha phic tap. Vi

vay mdi lan thi nghiém phai lap bi€u Hinh 6.3, DB thi xdc dinh s& bac
do trude va dinh diu cdc dong tac trich ly cln thiét
khudy tron da thyc hién.

¢) So db trich ly nguge dong lién tue (h.6.2d) duge phd bién hon ca. Su do
nay ching nhitng dudc st dung rong rai trong didu kién san xuft ma con ca
trong phong thi nghiém dé thi cac thiét bj trich ly méi hodc nhitng dung moi
mdai.

Trong qui trinh trich ly nguge dong lién tuc thi nude thai v dung moi sé
chuyén déng nguoe chivu nhau mot cach lién tuc. Do nguge dong cho nén sy
chénh léch gitta néng do cong tdc va ndong do cdn bang theo chidu cao hoac
chitu dai thung trich ly ludn ludn duge bdo dam digu hda.

6.2.2. Ky thuit trich ly trong san xuit

Ky thuat trich ly ¢d thé tién hanh nhu sau: cho dung mdi vac nude thai va
tran déu cho tdi khi dat duge trang thai can bang. Tiép do cho qua lang. Do sy
chénh léch vé trong lugng riéng nén hén hgp sé phan ra hai I6p va dé tich biét
chung ra bing phuong phap co hoc.

Néu trich ly mot 1an ma khong thé tach chit ban khoi nude thai thi phai
trich ly nhigu lan nhu & so d6 (h.6.2a). Theo s¢ dd nay ngudi ta thyce hién trich
ly bang phuong phap gidin doan theo chu ky va cho mét lugng nude tiép xue vai
mét hode nhidu dgt dung moi tinh khiét mai.

Trong digu kién san xufit ngudi ta che nudc va dung moi chuyén dong
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nguge dong mot cach lién tuc
th.6.4).

. Néu dung mdi cd ty trong
bé hon ty trong nude thai thi ddn
nude thai theo hudng ti trén

Nuoc thdy CaW
Ca Dung méi ( bezen)

ca
Nuoc sgeh

N\

xuéng va dung moi tit dudi lén.

L R Dung méi f-t
Nguge lai néu dung méi cd ty Thensen)
trong lon hun ty trong nudc thai .
thi cho nudc hudng tu dudi lén,
dung moi tit trén xuéng. Can  Himh 04 S0 d& trich ty mét béic hoat dong én tuc
tranh chon nhimg dung moi e6
ty trong xip xi ty trong nudc thai. Ty trong gita ching cang khéc xa nhau thi
qud trinh trich ly ciang nhanh, hiéu qua trich ly cang cao va dé tach dung moi
khoi nude. O s¢ do nay, nude sach xa khéi thing trich ly qua xiphong d€ gii
cho mue nuée trong thung cé dinh. Thing trich ly a2 mot thép hinh try, trong
dd chita cice vong st nha. Ca hai qud trinh trich ly - ti€p xdc va tdch nude khéi
dung mai déu thue hién trong thiét bi nay.

Hinh 6.5 14 s0 db trich ly nguge dong ba bac hoat dong lién tuc. M6&i thung
trich ly duge trang bi edae viich ngiin hodce cdc may khudy co gidi.

Trong cong nghé xd ly nude thai, cdc dung moi duge chia thanh hai nhém
theo kha nang hoa tan «ie chit bin trong cdc dung moi: mot nhdm dé thu hoi
mot leai chilt bitn hone mot s6 nhé cic chdt bin cing loai; mét nhdm d€ thu hdi

W

Durtyg ihds

thinh 6.5, S¢ dB trich Ty nhidu bic ngude déng:
1- bé ldng 2- b& hoan nguyén chat trich ly; 3- bé chla nudc sach
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phiin 1én cac tap chét bén trong nudc thai (0 trudng hop giéi han tic 14 thu hai
t4t cA cac chdt b&n). Cac dung méi  nhom mot goi 1a nhing dung moi c6 tinh
chon loc. Dung cac dung méi nay chl thu hai duge mdt hodc mét nhdm nho cde
tap chét bin,
6.2.3. Tinh todn _

Nong dd cia chdt ban trong nudc sau khi trich ly theo nhigu bac gian doan
g thé xac dinh theo phuong trinh

C, = _ S ,
(1 + Kb)®

trong d6 C,, - ndong dg ban dau cia chit bin trong nudc thai, g/l C, - nong dod
chit bdn trong nuéc thai sau n bac trich ly, g/l; n - s& bac trich ly; K - hé s6
phan bg; b - ty s6 gita thé tich dung moi va thé tich nude hay con goi la luu
l¥gng don vi ctia dung moi d6i vai m&i bac trich ly:

{6.5)

w
b =— 1N, (6.6)
ng
& day W - t6ng thé tich dung méi tieu hao cho trich ly, m¥ @ - lugng nudce thai

can trich ly, m.

Tit phuong trinh (8.5) ta thdy cung mot lugng dung 161 nhung néu chia
nho lam nhisu lan trich ly sé cho hiéu suét cao hon khi trich ly mét lan.
Trich ly mét bac (h.6.4)

Phuong trinh can bang vat chét cia qua trinh trich ly lién tuc ¢ thé bi€u
thi nhu sau:

C.Q = CQ + CyW, (6.7
trong d6 C, - ndng do chit ban trong dung méi, gl dung moi.

Khi xdc dinh chidu cao cda céc thung trich ly ngudi ta phai dam bao cho
chdt bdn bao hoa téi da trong dung méi vai cudng d6 cho trude cia nd trong
nudc thai. Do dd phia trén thung (néu trong lugng riéng cia dung moi nho han
trong lugng riéng cia nudce thai) ndng do bao hoa cia chit ban trong dung moi

gé la:

Thay gia tri ndy vao phuong trinh (6.7) va W = bQ ta s€ co
C ={1- Kb, (6.9)

N&u bigt nong dd chit ban trong nudc sau khi trich ly thi b sé 1a dai lugng
can tim va c6 thé xdc dinh theo cong thic sau:

C,-C
b =———. (6.10)
KC

[
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Kich thudc thung trich ly d.uqc xéde dinh bang phuong phap phan tich do
thi theo k&t qua nghién cu trich ly trong phong thi nghiém d&i vdi tung chit
b4n va dung méi cu thé. Chidu cao H cla thiing trich ly phai di d€ dam bae bao
hoa tai da chdt b&n trong dung méi va dip ung muc dd can thigt xu ly nudc thai.

Dudng kénh D cia nd phai dAm bao duge luu lugng cén thiét.

. 1, .
Phan tich céc cong thifc trén day ta thdy néu b = P thi dung méi van cdn
kha nang hoa tan chdt bin nhung chit ban da hét; khi dd trich ly dugc triét dé.

1 .
Néu b < I thi trich ly khong dugc triét dé.

Trich ly nhiéu bac (h.6.5.)

Néu 6 s6 bac trich ly 1a 2 thi tai mot bac i nao dd ta s& cd phuong trinh
can bang vat chat la:

Tai méi bac trich ly s& dat dugc trang thai can bang (C,/C = K) va dat W/Q
=bva@® + WK =8,

Cu@+C

i - B

D6i v6i n thung trich ly ta sé duge n phudng trinh nhu vay va giai hé n
phuong trinh d6 ta sé duge nong do clia chét bdn trong nudc sau khi ra khai
binh thit n cudi cing

Ta cd thé vist: C (*m) wye (6.12)

Cu(bK - 1)
n = (bK)“” -1

Khi d6 s6 bac trich ly cin dé giam ndng d¢ chat bén tit €, xudng (C = C)
gé la

(6.13)

_ lg[C“(bK -+ Cn] - lgcn

h — (6.14)
lgleK)
Dung mdi sang thing irich ly thi i-/ . Dung mdi 1 thang Lrich Ty thi i+
e Dung tich W o .
Nong dd Cedii) Nong ¢ Cd(i+f)
Thing trich ty Uwr
Nure Lir tRing wich Iy thi /- Nong Nunve sung Lhang trich by thi i+
(ST &:“ l:.) I ng l)ung[{‘;h(_) b‘xibv b‘ ll.‘.y 1
LodaOr-f) Nong da Cfi)

stintt 6.6, 6 db can bing vat chdt khi trich ly nhidu bac ngugc dong
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Tich 56 6K con goi la hé s8 trich ly. DE d¢ dang tinh todn theo hai phuong
trinh (6.13), 16.14) nguti ta duyng bidu d6 bidu dién quan heé gia ty s6 C/C,
va n. Cie dudng nghieng dng voi cae gid tr] bK khéang d&i th.G6.7).

Vi du. Xac dinh 56 $an trich ly cin thidt néu nong dd ban dau cta phenol
trong nude ¢, = 1,2 g1 va cdn gidm xudng con € = 0.2¢/1, Dung moi chit trich
ly 1a benzen. K = 2.4 Lugng tiéu hao dun vi cua dung moéi b = 0,6 V1

Gidi: Thay cac s0 liéu trén vao phuong irinh (6.14) ta cd:

1g[1,210,6.2,4- 1) + 0,2] - 1g0,2
no=- - -1 =233
1g10,5.2,4)

Chon =6 bac trich ly n = 4.

Trong tinh toin, ngoai viee xde dinh gid tri ctia hé s6 phan bg, nhigu khi
ngudi ta con phai xace dinh lugng 160 thit cua cic dung moi khae nhau, Nhung
a0 thil cda dung moi chd yéu do hoa tan vi phin tan trong nude. Do do ngudi

ta cuny phai xét 1ai tan thit do khi tinh todn cac cong trinh xi ly triét d€ nudc

T 1T TTT

\, Y\

N ) -
iy HK = | e A3 \ 4
S VRS TS N BTN PR |
/ D O s 8 g 1

58 Bdc n

[fioh 0.7, MG Lén he gida $6 bac 1 va ty 88 Cnic . khi trich ly ngugc dong
bang mdt dung méi vdi cac gia tri #A khac nhau
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thai. Néu cde tap chit ban trong nude thai 0 tinh axit hoae kiém thi kha nang
trich ly (thu hai) chang hoan toln phu thuoe vao gia tri pll cua nude thai. Gia
trj pH t6i uu phai duge xdc dinh bing thye nghiém.

6.3. CAU TAQ CAC LOAI THIET B} TRICH LY
6.3.1. Nhiing thong s6 cg ban céa thiét bi trich Iy

- Luu lugng dan vi hay con goi 1 tail treng dan vi ky hidu g, tm meh),

- Kha ning phan chia clia thiét bi duge xic dinh boi cudng do chuyén chat
tuong doi tie 1a bdi 56 den vi chuyén khoi lugng (SHVCY.

- Hiéu suft chuyén chit «d thé xdc dinh bai chicu cao don vi chuyén khéi
Iugng (CCDVC) tuce la ty s6 gitta chiéu cao H cua thiét bi vai s6 don vi chuyén
hhot lieong:

I

CCDVC =—:—
SHVC

6.1%3

N&u cudng dé chuyén chit tang thi luu lvgng don vi cia thidt bi trich ly sé
giim va ngude lal Luu lugnyg don vi tiy thufce vao loai thiét bi trich ly va
nhitng tinh chdt cda nude, chidt ban, dung mol.

Mot dae tinh quan trong nita cla thiét bi trich ly 1a kha nang luu lai cta
dung moi tdc 1a dung tich cia dung moi luu Jai trong mot dun vi dung tich (cta
phiin xdo tron) cda thidt bi trich ly & méi thi didm nhdt dinh. Theo kha nang
lau lai cha dung moi ngudi ta cd the dinh gid mot cach giin tiép vé dién tich
tiép xtc cta nude va dung moi, vé ché d6 thuy dong lyc cua thiét bi. Néu cudng
do khudy tron qui manh sé cd thé tao thanh qua nhidu giot nho va hau qua la
dung moi luu tai lau hon va bit dau chuyén dong quay lai. Kha nang luu lai
ttng vai lae bat dau xudt hién hién tugng quay lai dd, goi 12 kha nang luu lai
toi da. Kha nang luu lai 82, lién quan véi bé mat trao d8i chit S va dudng kinh
trung binh cta giot dung moi d,,

6
§=——"—. - (6.16)
Ay
6.3.2. Cic loai thigt bi trich ly d€ xi 1y nudc thai

Vice chon cdu tao cia thiét bi trich ly phai dua vao eie dac diém cong nghé
sau cta qui trinh trich ly:

- bicn phip trich ly di chon;

-ty 58 dung tich gidta dung moi va nude hay con goi 1a lugng don vi cua
dung méi b trong hé trich ly;

- kha nang tae nhi tuong vi phan tang cua hé trich ly;
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- tinh chdt hda ly cia dung moi va nudc thai: ty trong, sic cang be mat,
d6 nhat, sy cd mat cua céc tap chit trong hé va kha nang tao céc tap chét khac
trong qué trinh trich ly,...

Trong moi tr. gng hop khi chon cdu tao cha cac thict bi trich ly va d8 dam
bao kha nang chuyén chit ti da phai tuan theo cac yéu cau sau day:

. bé mat tiép xuc giua nudc va dung mai (hinh thanh khi phan tan nho
dung méi) phai tuong déi ot

- phan tdn déu dung moi va tranh tao cac hat dung mbdi qua nhod kich
thudc hat nha tudng;

. thudng xuyén phuc hai be mat phan chia gilfa nude va dung moi;

- tach hoan toan dung moi khoi nude mot cach nhanh chong & cdc bée cubi
va gilta cdc bac trich ly. '

Ciac thiét bi trich ly cd thé phan ra theo phigu diu hieuw:

. Theo bién phap trich ly, nhu trén da ndi ngusi ta chia cac thigt bi trich
ly lam hai loai: loai hoat dong gidn doan theo chu ky & trang thai tinh, loai hoat
dong lién tuc 0 trang thai déng;

- Theo ki€u thiét bi phan tin dung moi ngudi ta chia lam hai loai: loai cdc
thiét bi phan tdn bit dong gom cac vong dém, dia, voi phun,... va chc loai thidt
bi phan tan chuyén dong gom cac mdy khudy tron. Kha nang phan tan cla
dung moi trong nudc tuy thuoc nhidu yéu t8: tinh chit hoa 1y cta hé trich ly,
dac diém ciu tgo cha hé phan tan va cic dizu kién cong tac khac: ty s6 thé tich
b, tai trong don vi 4, nhiét do. Cac thigt b phan tén dung moi ki€u 16p vong
dém, dia thi khong yéu cau truyén nang lugng tif ngoai vao, con cdc thiét bi
phan tan kigu voi phun rung, séng siéu am, may khudy tron, méy bom déu can
truyén nang huong tit ngoai vao.

. Theo phuong phdp tach dung mdi khoi nude sau khi trich ly ngudi ta
phén cic thiét b trich ly 1iam hai loai: tach cac pha do trong lugng va tach bang
Iyc ly tam; '

- Theo phuong phap tiép xic giita hai pha nudc - dung moi ngudi ta phan
biét: thap vdi'vong dém va khong co vong dém.
6.3.2.1. Thiip trich ly vdi ldp vong tiép xic (vdng dém)

Thap trich ly voi 1dp vong dém duge phé bién rong rai trong cong nghiep.
NG lam viée t8t khi ty s0 dung tich b cao. Khi Juu luong 1dn, tac dung phan
tach cia cdc vong dém tang ién va d6 phan tan, do dée cua dong chay cing
tang.

Thap trich by vai lop vong dem t6t nhit duge Ung dung dé khu phenol bang
benzen hodc diu than dd vai b = 0,5 - 1,75, khi khit phenol trong nude bang



butylaxetat hoac bang ete diizopropyl, v6i b = 0,1 - 0,25 thi thap trich ly voi
vong dém s& kém hiéu suét.

Hiéu suét cla céc thap trich ly voi vong dém sé gidm khi tang dudng kinh
ciia thdp vi sé tao ra cic dong kénh va cic giot 16n sé ndi 1én nhanh hodc tao
cac dong tia & mdt s6 di€ém theo tiét dién thdp.

Nhieu khi giita cac 1dp dém ngudi ta dat cic tim ¢d 16 d€ thuang xuyén
phan phéi lai cic pha. Khi dé qui trinh chuyén chiit sé tang lén do sy hinh
thanh va dinh két nhidu Ian cac giot dung mai lai véi nhau nghia la bé mat tiép
xdc giita cdc pha lién tigp duge phuc hdi. Chieu cao cia mbi lgp dém thuang
bang 2, 5-3 lan dudng kinh cla thap. Qua méi 16p dém, dung moi lai duge
phan phdi lai va qud trinh chuyén chit lai tang lén, mbi thdp trich ly sé gom
nhigu ldp vong dém.

Do tam uét cia cae vong dém d6i voi nudc va dung moi s& anh hudng tai
hiéu sudat trich ly.

Dung méi din vao thap qua cic voi phun. Chitu cao thip thudng bing 6m.
6.3.2.2. Thdp trich ly kié'u vbi phun tiu

D6i vai nhitng thdip phun, mée d9 phan tdn dung moi nh cice voi phun la
yéu t6 quyét dinh khi x¥ 1y. Néu chon dang loai voi phun, kich thude va diéu
kién cong tdac cha nd ta ¢ thé dat mue do phan tan cao veéi biit ky gid tri ndo
cua b.

O thap nay bé mat tiép xdc gilia cac pha duge phuc hoi la do cde giot khi
ra khoi voi cing nhu khi chung chuyén déng.

Cac giot dung moi do tic dung cta dong nude o6 xu hudng dinh vadi nhau,
cang ti€p xuc chuyén dong theo chiéu cuo thi dung moi cang dinh két vai nhau
va cach vdi phun mdt khuing nio dé thi qud trinh trich ly sé chim dat.

Cd nhizu loai voi phun véi dudng kinh ¢ = 0,2 mm; 0,4 mm; 0,6 mm... 10
mm. Duding kinh cdc giot dung mdi phu thuge duong kinh voi phun v thuong
trong khoang 30 - 100 am. Né&u giam dudng kinh giot dung maoi nhd han nun
thi g8 tao thanh nhd tuong.

Dé6i voi duding kinh voi phun d = 0,5-1,5 mm néu voi phun dung moi dat
ngap trong nude thi dudng kinh giot dung mdi d, khi ra ngoai voi phun ¢¢ the
xdc dinh theo cong thuc:

1,27
d, = 1080 —-—--— d, 16,17
E yRet==
[T S V]
TS 618
Ny
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.

trong do o, - Juimg kinh giot; ¢ - dudng kinh voi phun; Re - s6 Reynolds;
¥, - 99 nhét cda nude; - do nhdt cta dung méi;
¥
Wy,

K=—, (6.19}
9

g day W - tée do dung moi phun ra khoi voi; ¢ - side cang bé mat phan chia.

Voi phun thudgng lam bang thép hgp kim d€ chéng an mén boi dung moi va
nude thai. Duong kinh cie thap trich ly v8i voi phun cd thé bang d = 2-2,2 m;
H =20 . Zhm.
6.3, 2.0 Thap trich v véi dia rote quuy

Luai nay ¢d the trich ly duge cic chit bin dang nhi tuong trong nude thai.
N6 la mot thap try, theo chitu eao chia thanh nhiéu ngan bing cdc vich.

Stato eo dinh. O giva mdi vich ngan theo chiéu cao cd cdc dia phdng quay.
Nhing dia nay cing gin chung vao truc quay. S dung céic dia quay va cdc
vong tron sé phan tan duge dung moi ma khéng tac thanh nhd tuang. Dung
moi = duge phin tdn ra xung quunh tudng thip nhd cae lye ly tam xudt hién
khi dia quay.

Tuy nhicn tai mép eie din viin xudt hién nhimg lue phan tan cye bd anh
hudng xau tai hidu sudt cdnyg tac cta thiét bi trich ly.

Nhit 6 eae viweh ngan vong nén giam dude hién tudng xao tron doc so vdi
thap trich ly kidu voi phun.

Hicu susit vir kha nang vin chuy@n ¢da thiét bj trich ly nay tuy thuge kich
thude bén trong cGa né: dung kinh thap D, duong kinh dia réto D, dutng
kinh cic vong stato 22 va chigéu cao mdi ngan it

D¢ khi phenol trong nude thii nén chon:

D, D I
S 065 05— = 0,78 - 0,85, — - = 0,25.
i D D

Toe dé quay cua roto ciing anh hudng 161 hiéu suit cda thiét bi. Trong diéu
kién san xuwit nén chon bang 3-3.5m’s

Loai nay chi st dung khi ty =0 dung tich & nhé. Nhuge didm cta nd la kha
nang van chuyén thap so véi thip trich ly vai Idp dém viv voi phun,

Tai trong ttheo nude viv duny moiy ¢ thip nay tai 1,2 - 1,8 m*/m-h theo
tidl dién cong tdc ¢ha nd. Duimyg kinh thap «d thé t0i 2m, chiéu cao toi 11m,
luu tugng nude tai 120mh.
6.3.2.4, Thiip trich Iv kid' v runy

Day la loai thist bi tiép xuce lien tue trong dd cie pha duge phiin tin va

khudy trdn nhét chuyén déng thing, vong doe theo true thap. Culing do rung
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duye dac trung bang tan s6 dao déng £ v bién 46 a va duge tinh bang tich cla
hai dai lugng nay: I = af. mm ph,

Bing cich nhian cudng do rung vdi dién tich mat cit ngany cha thap ta sé
duge dung tich rung 70

70 = ofF, mm'iph . 16.200

Theo cudng do rung ngudi ta phan biél ba chd do edng tac cia thap:

- Ché d6 th nhdt dng voi cuong do xio 1ron yéu bang 0- 230mmyph, ché
dd nay dn dinh nhung hiéu suat thap;

- khi tang cudng do tai 1500- 2000 mm/ph tuy thuge do nhi tudng clia ede
pha, dubng kinh cic giot giim xudng
0,5- 1,Amm khi dd hiéu suiat treh Iy eao

hun; P
- khi cudmg dd rung ting qua

1500-2000 mm/ph thi sé xuit hién cace Pha nhe
giot kich thude nho dang nhu tuong. =Eas
Thap trich ly kidu rung c¢dé thé ¢d 1op

- B s oy . . - S SR
dém hoac 1a dia hoae la 1ap dém bang dia -

sang th.6.8).

Dé dam bio ché do cong tac tdi uu,
dudng kinh edic thap trich ly kifu rung
khong qua 600 mm, H = dbm. D¢ gay rung

ngudi ta ding cic miy truyén dong cd Lk -

gi¢i, hoac miy rung hout dong nho khi

nén. _ i 1 -
Khi dung may rung khi nén, bién do T
rung phu thudce vio dp sudt khi nén, thoi ~ 4"‘
gian thdi khi ctia mét chu ky. _"L“
Loai thap trich ly kiéu ly tam, cting la ]
loai tigp xuc lién tue. Trong thip trich ly [

ki€u ly taim qua trinh phan tin, khuiy Pha nhe l__lh‘

—_— -

tron va phan chia cac pha déu nhi lue ly
tAm

Thap trich ly ki€u ly tam duge dung P ning
dé khd phenol trong nude thii nha maiy -
khi than bing benzen. Tai trong tdng —
cong cic pha la 60m3/h vai ty s6 dung tich tiinh 0.8, Thap trich ly vai idp
ciac pha benzen- nude 1a 125- 150%. Néng dém bing sang rung
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d6 phenol don nguyén ti con lai sau khi

trich ly 14 0,036 g/l v6i ndng do ban dau 1a Ty
13
2,52 g/ L
g . ; . R v ) | Pha rhe
Thap trich ly ki€u ly tam rit phic Pha ndng .
tap nhay bén khi chita cdc tap chit co hoc f“l
- ¢hi cho phép x@ ly nude thii chia nha '
tuong nhe.
6.3.2.5. Thip trich Iv kié'u king - trin B a |
Thip trich ly kifu ling tron duge @ %
ding vdi luu lugng 1an va s6 bic phan O
chin 1y thuyét khi cac. Theo ciu tao, loat | =
nay cd thé ding hoae ngang. 3
Loai thip ding cing lam viée theo =
nguyén tic nguge dong gom nhitu lap gﬁ ;
dem va ehic may khudy tron. Cic midy niay L
eiing chung mot true; 0 méi bie maiy trén
o - . R - " . " P8 nhe Ry :
¢¢ phan tan va khudy trén cac pha vai - - . Pho nang

nhau. Nha tuegng hinh thanh lai duoc E--——

tich v o lagp dom th 6.9 _
tink 0.9, Thap trich ly nhigy

Cac may tron co thé la ban L, huéng e N
ngan kigu lang - oo

truc tuoebin, dia tron, bom ¢zectd. Loai
thap trich ly nim ngang cling Ii mot hinh tru, edic mdy tron cing cung chung
mal true ngang. Gitta cac may kbhudy tron od cie vich ngan d¢ ngan cdch vai

e ngan tao lap dh 6.1,

—g—
o
3
! E:».
——
u
:-.
o

v . . N s
oo QJFL N L IS *'——-i‘—IL—EF':
i O Lo Lo ! ytr I T '. ; |. u__L B
= L/ L i 1 P & Lo
L T el SErY 1;%9
v ndng

Hindt e 11 Thap trich '"Iy ngang nhigu ngén vdi cac may trén

Mot dung dae bict et thap trich ly kidw lng - tron la thdap cd hé thong



bom va ngan ldng. Trude day ngudi ta dung bom ly tam cdng kénh, sau dd thay
bang bom nhing chim nén nhe nhang chéic chén hon (h.6.11).

Xa' pha nhe ra

Pna nang [~

’Pha nhe
tiink 6.71. Thap teich ly ngang Bng nhigu bac

6.4. SO DO TRAM XU LY NUOC THAI BANG PHUONG PHAP TRICH LY

Tram xif ly nudc thai bang phuong phap trich ly gom: cong doan chuin bj
trich ly - lang loc va doi khi cacbonat héa; cong doan trich ly - trich ly chung
bay hoi dung méi khoi nuéc, thu hdi dung mdi, hoan nguyén dung mai ti phan
chiét, thu hdi san phdm tinh (chit bin trong nude thai).

Thong thudng phudng phap trich ly duge ding dé xit ly so bs nudce thai clia
céc xi nghiép luyén nhién liéu rdn, nha méy héa diu hoac hda chat. Tiép theo
sude thai duge xit 1y bang phuong phap sinh héa. D& xi 1y nue thai phenol
ngudi ta thudng dung butylaxetat lam dung moi. Dai vdi cdc chit ban khac cd
thé ding vhitng dung mdi khac. Noi chung déi véi cac loai nudc thai co thé
ding phuong phdp trich ly duge, sd db cta cac cong doan chi yé&u (trich ly va
hoan nguyén) déu nhu nhau.

Con so do va thidt bi cha cong doan chudn bi thi cd thé khac, tiy thudce vao
dac tinh cta céc chit bian khong tan trong nude thai.

Hinh 6.12 la so dd tram xt 1y nude thai cta nha may luyén coc.

Nudc thai viio tram x¥ 1y cd nhiét dg 50-58°C. & cong doan chudn bi, nude
qua lang d€ tich nhua va cdc tap chit lo ling, lam ngudi, qua cacbonat hoa
{tde 1a duge bao hda bdi cacbonic), qua loc, 10i thap thu hdi dung moi.

Cong doan ti€p theo la trich ly bang butylaxetat. Sau khi trich ly, nudc
duge qua thist bi ngung tron va qua chung bay hoi d€ loai butylaxetat hoa tan.

Cudi cing nudc thai duge cho di xi ly bang phuong phap sinh hda.

Hoi butylaxetat sau khi tach ra & thap chung bay hoi s& duge ngung tu d
thigt bi ngung tron bang dong nudc ngudi da duge khi phenol d thap trich ly.

Tiép theo butylaxetat lai duge tach khéi nudc va dua trd vé trich ly (bé
chia dich thé); phan bay hoi va kh{ butylaxetat khong kip ngung sé dudc dua
ve thap thu hoi, § do sé cho nude hap thy.
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Nwoc thar ) | I Nuoe T
T lang = lam nguer F— T Cazbonat hat
L7 : l L2 nguet | | Gacbonat haa |
I_ﬂ._

Thuhsi Mo Nuse
har dung méi

S L KAy
2 TS .
Bufyfc?xefa’f| .
F ™ Trich Jy ~{ Ngung trén -
- !
. , I
0dn ngayén | Phin ciét Butylaxéal |
Ldung Mo - G <
S <
2 £
sl
[ T
Tau hér Nudc sach Chumg bao |
: : ung bay hay
phenol - dung 6 !
Phenol the o |

Hink 6.12. Sa db tram xJ ly nude thai nha may luyén than cfc

Phan chigt s& din ve thap hoan nguyén dung méi, & do sé tach butylaxetat.
Dung méi dd dugc hoan nguyén va cho trd v& d& trich ly. San phdm phla duéi
thap goi la dich chiét dam dac chita khodng 10% butylaxetat sé duge din dén
thdp tha hai, phin trén & thap thu hai nay chii yéu la butylaxetat va mft phan
phenol s& dude tdach ra va dn vé b8 chia djch chiét. Phan dudi chinh 1a sin
pham phenol da duge thu hai tit nude thai.

O nhidu tram x{ ly, sau khi ra khoi thap trich ly, khong phai toan bd ma
chi mét phan nude qua thist bj ngung trén, phlin con lai s& cho true tidp vé
thdp chung bay hoi. Nhu vay sé giam dung tich ctia nhigdu cong trinh nhung sé
lam nude qua ndng sau khi ra khéi thiét bi ngung.

Dac diém cia so dd nay 1a cd cacbonat héa & cong doan chuln bi. Vi trong
nudc thai chita amoeniac tic la lam tang d¢ pH cha nudc, la tdc nhan lién két
mét phan phenol, cAn trd qua trinh trich ly. Do d6 ngudi ta phai cacbonat héa
dé€ trung hoa nude,
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Mt d6 trung hda amoniac cd thé bidu thi bang ty sb gilia téng nong do
phan tit cua khi cacbonic va hidro sunfua vOi nong 4o phan tu amoniac trong
nudc,

Cco, H,S

44 44 _
K, =—— o (6.21)
NH,
17

Voi ty sd ndng dd khi CO, va NHj vdi dim tao thinh mudi trung tinh .

amon cacbonat (NH,),CO; vi amon sunfua (NH,),S thi muc do trung hoa
K,= 0,5

Khi tang ndng dd cdc khi CO, tdi ty s6 nong do dng voi thoi dicm tao
nhitng mudi amon bicacbonat NH,HCO; hojc amon bisunfua NH,HS thi mtc

Hor

Bul jiaxetst dan i tr3r

Nude \‘lf 7 Hai

Bhenol thé

:_-.-_,':; i 7:

e —

Jiink 0,14 §6 d& cong doan hoan nguyén dung méi va thu hdi phenal:

1 binh chia dich chidt; 2- binh chua butylaxetat da hean nguyén; 3- binh ngung lanh; 4- binh
traa d&i nhiét chung hai 5- ndi dun néng; 6- thap lam viée dudi ap suit khi quydn 7- ndi dun
cta thap khi quy@n; B- thap chan khong. 9- binh ngung lanh; 10- thiét bi dan nd; - thu hbi
1. Bzectd hoi, 13- ndi dun cua thap chan khang: 14- binh chia phenct tho; 15- binh khi ap
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d6 trung hoa K, ting tdi 1.

Cacbonat hda thudng dude thuc hién trong cdc thap ki€u thdi khi qua dia
cham 16 vdi 16p nudc cac 7- 10m. Prudc day cdc thap cd chita vat lidu 13 céc
vong rasiga 25x25x3mm, nhung do bi dinh nhya va bui nén ngudi ta khong
dung nita ma thay bang dia cham 16. D€ phan phéi d&u khi CO, ngudi ta dung
thiét bi phan phéi khi dac biét.

Cac thap thu hdi hoi dung méi thuong ¢ dudng kinh 1000mm cao
5300mm. Trong thap cé 19p vat lidu cao 1600mm gdm cédc vong rasiga
35x356x4mm. Khi vao phia duéi, nudc vao phia trén.

Vi ty s6 butylaxetat: nudc 1a 1 : 7, ham lugng phenol (dé bay hoi) con lai
trong nudc sau khi trich ly la 150- 160g/m?.

O tiit ca cde tram, cong doan hoan nguyén dung moi va thu hdi phenol la
moét hé thang gom hai thap chung cit:

- thap dau lam viéc dudi ap khi quyén, dung d€ thu hdi butylaxetat hoan
nguyén tinh khiét & 16p trén;

- thap thit hai lam viéc dudi 4p suédt chan khong tdi 600mm Hg dé tach
hoan toan dung moi khoi phenol thé. San phdm phia trén d thap thi hai sé cho
trd lai thap tha nhit cung véi dich chiét.

San pham phia dudi cta thap thd nhét - dich chiét dam dac 1a nguyén liéu
ctia thap thd hai. Hinh 6.13 1a so db cong doan hoan nguyén va thu hdi phenol,
Thap khi quyén la loai théap ed vat lidu hoac ¢ dia va duge trang bi ndi dun,
binh trao déi nhiét, ndi dun nguyén liéu, binh ngung lanh. Thap chan khong
ciing c6 ndi dun, binh ngung lanh, binh khi a4p phuc vu cho viéc thu hdi 16p san
phdm trén, hai binh chda san phdm dudi {(phenol thé) lam viéc theo thu ty néi
ti&p. Chan khong duge tao thanh nho ézectd hoai.

O tram xi ly nudc thai nha mdy luyén c6e, phan san phdm trén cta thap
chan khéng chita 75% phenol nhe va 25% butylaxetat va sé dugc chuyén vé
phia duéi cha thap khi quyén.

6.5. CAC CHIi TIEU CONG NGHE VA KINH TE
O bang 6.2 la cac chi tiéu cong nghé cta mot s tram xi 1y nudc thai chia
phenol.
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8ing 6.2 D¥c tinh cbng tho cda cho tram khd phanol

Tram xir Iy nude thii X
Cice chi tiéu nhi mé nha méy nhd méy luyén
luyén cde khi than than di

1 2 ) 3 4
Lugng nurdre i, m>/h 3040 70-90 60
Ham kromy cie chéit
truedre khi xir i, kg/m
- phenol J& bay hoi 5 32-33 1
- phenol khong bay hoi 68 12-13 7
cong 18 4546 8
-11,8 0,1 04-07
-Nllg 6 45-50 0507
- nhya 0,12 12-2
Ham lugng phenol
s khi xir Iy, kg/m
- € hay hor 0,15 0,12 - 025 004007
- khong iy hot L5 052 032038
Cong . 130 064077 036045
Muikc 30 thu hdi phenol %
- dé bay hoi 97 92596 9353
- khing bay hoi 83 5760 346
Ty I8 1he tich butylaxelat v nude L7 L10 L7
11am lwgny phenol trong
butykixetat & hoan ngayén. kg/ m3 0,108 3.5 03036
11im lyng cda phenol
trang dich chiét.% 10 - 54 kg/m®
Phuenal 90 50 89
Buly kxetat 1¢ 30-50 10
Nurdre - - 1
Diu md trung tinh L5 4.5 227
Nhiét ¢ nuse. 'C 2530 3540 -
- trwde thip thu hoi hoi
dung mdi 30 27-30 35
-viio thap trich iy 0 22-30 35
Nhidt 40 djch ngung &
thap chung bay b, °C 35-10 _ a0
Nhiét d0 & thip chung \
txry hoi Lich butylaxetal ‘ ‘
Khoi nudre. °C ! .
- viwy Lhip ‘ - | 9395
- 1rén thip ‘ TR42 ‘ 9697 l Dt
- durdi thap ! 937 101 | 100
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Tiép bidng 8.2

1 ; 2 i 3 4
Nhict o o thép i gquyen, 'C
- By én liéo vio 120 - o200 120
~1eén 1hap , [PIUNE 20 18
- dudi thip : N0 : M7
£33 chiin khong  thip ; i i
chiin khong (17, -ap sudil : ‘ |
khi quytn) C o eoommllg P, thoindng | P, +TO1 ning
Nhigt Jo rong thap | | i
chim khong. 'C | ‘ :
- 1rén thap . 118 | 93
- dud thiip | 196 | 145 | 180

Bany 6.5, Tén thit butylaxstat

ThHn thilt butylectat
Cic Ioad 100 thil b e R

i s m> nuoc L Fwan b wn Kt
| i

Cor hoe (16, bay i) i 30 : 12

Ly low i

v phenol thd | %) i 36

v ki O thipy thu hidl hoi dung miat | 3 : !

Hdu hoe (do thay phiin buty keetat) i 127 E 81

Cony | 250 100

Bény 64 Phan tich gid thanh xd 1§ khi xulit xudng

i Ty & phiin iriim cde khodn so vot L b gid thinhy, %

Chi 1icu b R
nhil iy fuyén e nha My ki than

Butyluxetat I 16 ; 29
Teri i 20 245
bicn nang ' 5 2
Nuoe ky thuiit ! ! 05
[ wong 85 ) '
klhuu hawy ‘ : 1.5 5y
Sora chia Rding nim 135 4
Chi phin xuomg i 2
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3ang 6.5 Chi tidu ehi phi cho +m3 nubc théi

Chi ticu | -
l_ luyén efc
I S e
Hutviaxetu, kg_r’m:" . 0,25
o, M1 03N
hesie McuL-’m: 0,04
D¢ nang. Ml o : 204
poae kW, o ! 57
Nue k§ thudt, nv f m" ' 24
(Z()2 m“;‘ m"’ : 30-

Lugng phenol thu
c6 thé tu 5-14 kg

6.6. PHAM VI SU DUNG

Tram xr Iy pure thid nha midy

|| khi thun il (han i luyén e hin
e ———
S0 oss 020
U535 039 034
e oM 09
L4 '; 94
29 i 25
' | | 4

hoi dugc tit 1m? nudc thai tuy thudc vao loai nha may,

CUA PHUONG PHAP TRICH LY

Ta bist rang d€ thu hdi mot chit b&n hitu co nao d6 trong nudc thai cd thé

ding nhizu bién phip khéc nhau: trich 1y,

bay hoi cing vai hoi nude, ...

hdp phu trén cac vat lidu ran, chung

Chon bién phap nao 1a tay thude vao chi phi can

thigt d& tach cac chét dd vai muc do cd thé su dung lai dugc. Phuong phap

chung bay
trong nude thai.
cling mot chét bdn hoac mot nhom chit
ban trong nudc thai. Chen mat trong
hai bién phép dé phai dya viio hidu suit
thu hoi chit ban trong diau kién cu thé.

Nam 1954 Distris da ki&n nghi sU
dung cac phuung phap hdp phy hoic
trich ly dua trén co sd do thi phan anh
méi lién hé gida ndng 49 chét bin trong
nudc va trong dung moi hoac trong chat
hip phu th.6.14). Trén hinh vé ta thdy:
& pham vi nong dd chit ban trong nudc
thip thi nong 4o cua nd trong dung moi
aho hon so vdi ndng do troag chit hap
phu. ¢ pham vi nong d0 chit bin trong
nude cao thi nong do cua nd trong dung

mai 10n hon trong chit hilp phu. Vi vay

hoi chi dung khi lugng nudc thai it
Phuong phép trich ly va hap

va chi khii mot chét ban nao dd
phu deu cd thé st dung dé xd 1y

of
i, A

no. trong durg m
hedc chal hdg B

‘g dB phe

"
fLLE

[ i Cd . - 2
feging JG g i g HLTT

{iinf 6.14. Nhing dudng ding nhidt cua qud
trinh thu hdi phenol trong nude bing phudng
phap hip phu va irich ly: 1- than hoat tinh &
5. than hoat tinh I, 3- dung méi butylaxetat,
4. dung mdi benzen
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& pham vi dau dung phuong phap hép phu loi hon. O pham vi sau thl phuong
phép trich ly 1gi hon, Tai diém gip nhau cla nhitng dudng cong tuc 1a dng véi
ndng do ma phuong phap hip phu va trich ly ddu cd higu sudt gidng nhau.

Tuy nhién d6i voi méi chét déu cd giéi han ndng 4o nhat dinh, tai dd xéc
dinh hiéu qua thu hdi trong nudc.

N6i chung véi ndng do chit bén trong nudc trén 3-4g/l thi dung phudng
phap trich ly hop 1y hon, véi ndng do dudi 1g/ thi dung phuong phap hidp phu.

Ngoai ra con tiy thude vao yéu cau cong nghs, gia thanh dung méi, tén
that dung méi va gia tri cda san phdm thu hdi duge.

Ngi tém lai khi dung phuong phap trich ly phéi dam bao day di cac digu
kién sau day:

- chon ding dung mdi;

- tao dudgc gia tri pH t6i wu trong qua trinh trich ly;

- x4c¢ dinh duoge tdn thdt dung méi trong nude;

- ¢o bién phép ngan hién tugng tao nhi tuong han ché tn thdt dung moi;

- dé tach phan chiét (hdn hgp dung moi véi chat bdn) khoi nude va chit
b&n thu hdi duge 1a san phdm qul. '
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Chuong 7

X LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP HAP PHU

7 1. NHUNG NGUYEN LY CHUNG CUA PIRIONG PHAP HAP PHU

Hién nay phuong phap hip phy duge sit dung rong rai dé xu 1y nude thai
cong nghiép vi phudng phdp nay rdt van nang. Phuong phap nay cho phép xU
Iy nude thai chia mot hodc nhigu loai chat bin khac nhau, k& ca khi ndng 4o
chit ban trong nude vt thip, trong khi d¢ dung cdc phuong phap khac dé xu
ly thi khong duge hodie cho hiéu sudt vit thip. Nhu vay phuong phap hip phu
con cd thd dung d€ xu ly triét d& nude thai sau khi da xu 1y bing cdc phuong
phaip khae.

Hién tuong tang nong do chdt tan trén b mat pnan chia gista hai pha goi
la hién tuong hdp phy. Hip phy cd th& dién ra & bé mat bién gidi giita hai pha
léng va khi, gilta pha long va pha rén. Trong cong nghé xt ly nudc thai khi ndi
vé phuong phip hip phu tic la néi vé qua trinh hap phu ch4t bdn hoa tan & bé
mat bién gidi gitta pha long va pha rin. Ngudi ta phan biét ba loai hdp phu sau
diay: '

- Hdp thy 13 qud trinh, trong dd nhitng phan ti ciia chdt bin hoa tan
chiing nhitng tap trung d bé mat ma con bi hut sau vao cac 16p bén trong cla
chit rdn (hoac chdt 1ong). Tde do hdp thu thudng nhé hon rdt nhidu so véi toe
d6 hip phy. Khi x{ Iy nudc thii chita céc chit bin dang khi hoa tan thi ngudi
ta ditng cac phuang phip hap thu- thap hap thu hodc thap loc khi;

- Hdp phy 1y hoc la qua trinh hit (hay con goi 1a tap trung) cia mot hoac
hén hop cic chit bin hoa tan thé khi hoac thé long trén bé mat chdt ran;

- Hdp phu héa hoc la qua trinh hit cac chat tan dang khi dudi tac dung
héda hoc. Ndi cach khde, tice 12 edc chit tan hdp phu lén bé mat va tao phan ding
héa hoe voi chat ran.

Vi du, khi hut cic loai khi CO,, SO,, NO,, NHj,... trong nude thai. Trong
ditu kién thuc té cic loai hdp phu trén day cung dién ra song song va xen ké.
Tuy nhi¢n trong da s6 truong hop thi hép phy cd y nghia quyét dinh nén g day
ch yéu ta xét qua trinh hdp phu. Qud trinh hip phy tuy thudc dac tinh chat
bin, dung mdi va chit hdp phu Tan,
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Hap phu cdc chit bin hoa tan 1 két qui cia sy di chuy@n phan ti cia
nhitng chit do tu hude vao b mat chit rén (goi 1a chdt hdp phi) dudi tac dung
et trudny lye be mat, Trudng lyc be mat gom hai dang:

- hidrat héa cte phan ti chat tan, tite I téc dung titong hé giita nhiing
phan i chdt bdn hoa tan voi nhitng phan i nude trong dung dich;

. tde dung tuong hé gita nhing phan tu chdt bén bi hdp phu véi cdc
nguyén iu trén bé mal chdt ran.

Hai dang tac dung tudng hé trén day d6i khang vdi nhau. Tac dung hidrat
héa eang manh thi cdc chit ban cang khd hdp phu vao bé mat chdt rdn va
nguge lai. Tac dung hidrat hoa cang manh khi chia cang nhidu nhom hidroxyl
trong phan t chdt ban, vi nhém hidroxyl cé nang lugng hidrat hoa 18n do
ching c6 lien két hidro vdi cac phéan ti nude.

Phan tit chdt ban cd dién tich lam cho phan tif nudc hudng vao bao boe
xung quanh. Két qua phan tit chdt bdn khi phan ly thanh jon sé hdp phu vao
be mat chit ran voi nang lugng rit nho so voi phitng phéan td cua chinh nhing
chit do khi khong bi phin ly (bang T1h '

Nhitng chit ¢d cdu tric phan ti voi lien két kep tuc 13 lién ket 6 7- dién
tu thi sé cd lyc hdp phu manh nhat. Do d6 cdc hgp chit thom (mach vong) sé
hip phu véi nang lugng manh hon rit nhigu so véi hgp chdt mach thing (dac
biét 1a cdc hgp chit no) va s€ ddy cdc hop chét mach thang khoi bé mat chat
ran vio trong dung dich.

Biny 7.1, Nang luong hdp phu cis nhing din xuiit cGe banzen khi phin by va khdng bl
phin ly (khi xi 1y nude théi bling than host tinh}

Niing hrong Bip phu, keal/mol

Tén vhint . -
iy phin 1 knong by phin ty ? jon

Phonol 507 0

Aniln L2 :: 391

2 - Nitroulin 59t !; 472

Nutrophenal LN I 445

s - Cloondin 03 ! 428

AN A - NI oW SAS :. 421

AXI s -nihenzow Sov d Guu

Nhu vay néu trong nude thai chia cie hop chit mach thang khong co
nhom dinh chide dé tang de hap phu, hoae chia e chiit hitu ¢o dién ly manh
thi e ton rit nhicu chat hdp phu Phuong phip hdp phu kbong 1he ding dé

thu hoi eae chiat nhu rugu don chie. glicol, nhung ¢ cho hitu qua eao khi xu
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ly nuéc thai chita cae keo dién ly, vl ion cda chdt nay s& cung véi mudi khoing
trong nudc tao thanh mixen, tdc 1a din tdi hién tugng khit hidrat mot phan.
Tiy thude muc dich x{ 1y - thu hdi sin phdm qui, kh{ cdc chét gay cdn trd cho
xit ly sinh hda sau nay,... ngudi ta cd thé x{ 1y riéng biét titng loai nude thai
san xudt hodc xtf 1y hdn hop edc loai nude dd.

Nhitng loai nudc dd cd thé chia cde chit gin nhau hodc rdt khac nhau vé
nang lugng hip phu.

D& danh gia luc hdp phu ngudi ta dung chi tiéu gidm nang lugng hip phu
tu do (AF, ) khi thyc hién hdp phu mot chdt trong digu kién tiéu chudn tdc la
dung dich cyc loing. AF, dugc biu thi bang keal/mol hodc J/mol. Nhitng chat
co AF), cang 16n thi kha nang hép phu cing manh va s& ddy nhiing chit cd
AF,, nhé hon khoi bs mat chét rén. Do do néu cho nudc thai chda nhigu loai
chat ban loc qua 18p vat lidu hdp phu thi cdc chdt e6 AF), nhd hon s& xudt hién
& nudc loc sdm hon. Néu céc chdt ed AF),, nhu nhau thi dong thoi mot lic se
xudt hién trong nude lge.

Cie chit ky nude sé hdp phu £6t hon (vi du dau, hidrocacbon)} so vai cac
chit ua nude (nhu rugu don chic, axit cachoxylic ROOH).

Cac chit khong phin ly (benzen, nitrobenzen, clobenzen, eloroform,...) bi
hip phuy nhit nhau véi bat ky gia tri pH cta dung dich. 86 phan td khéng phan
ly cang chinh la t6ng s6 phan ti chét tan d6 va khong thay ddi mac du chi s
hidro thay déi.

Cdc chdt khong phan ly (benzen, nitrobenzen, clobenzen, cloroform,...) bi
hap phu nhu nhau véi bat ky gia trj pH cda dung dich, 56 phan tu khéng phan
ly cing chinh la tdng s8 phan tit chét tan do va khong thay ddi mac du chi sd
hidro thay déi.

Dac biét ddng chi y 1a khi hip phu cdc axit va kidm hitu co yéu, vi ta da
bigt khi cd axit manh hoac kidm manh thi viéc phan ly cdc axit yéu hoac kiem
y&u g8 khong dién ra. Do dd viéc hdp phu cic axit yéu sé dién ra rat manh va -
hoan toan khi gia trj pH cfa nudc thdp va tuong dng voi kitm yéu khi pH cao.

Ndi chung véi da s6 cdc chét b&n, khi hdp phy cd thé xac dinh gia tri pH
t6i wu. N&u cdc loai nude thai cd gia tri pH t6i uu khac nhau thi hoac la phai
thuc hién hip phu & nhitng thung hay thdp hdp phu riéng biét dé tao pH téi uu
cho tirng leai nuéc thai; hode 1a cho hon hop edc loai nude thai ndi tiép qua cic
thiing hiip phu voi di¢u kién lin lugt tao khoang pH tdi vu tudng dng cho titng
loai nudc thai, N&u khong tao duge gia tri pH t61 wu khi hdp phu edce chat ban
hitu cu phan ly y&u trong nudc thi sé tén hao nhigu lugng vat lidu hdp phu ma
vin khong dat duge hidu qua mong mudn.
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Hinh 7.1 bidu thj

53
sy phu thude giva ham 2100
lugng wic phan  td 93t
. - e I B g5
khong plin ly cua maot ﬂ“‘ ?‘;-
80 dian xudt benzen véi PO
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gia tri pH eda nude vy S_Ei
thai. 5 g0
Nhu vay khi x ly 20
nude thii bang phuung v 1
phip hap phu thi diu g

tién sé loai duge cice
phan i eda cde ehil 00 o oy thuse gida ham uong cac phan 1 khong
khong phan ly thanh  phan ly (%) cia mdt s§ chit them dign iy yéu vdi gid tri pH.
ion o1 sau dé méi loai 1- anifin; 2- nitroanifin. 3- phenol; 4- axit oxibenzoic

dugc cie chat phin ly.

Khi hip phu s¢ kém theo hi¢n tugng gidm nang lugng tu do & dang nhiét
tda ra. Do dd qua trinh hip phu sé dién ra manh néu kip thai hut nhiét toa ra
khai méi trudng, nghia la néu thue hién hap phu & nhiét d4 thap cia nudc thai.
Nguoge lai, néu nhiét o ctia nudce thai cao sé c6 thé dién ra qua trinh khit hép
phu. Vi viy thuc t€ ngudi ta dung nhiét d€ phuc hoi kha nang hdp phu cia cée
hat ran ld dua vao nguyén tic nay.

Quy luat chung cia qua trinh héip phu

Qua trinh 1w.p phu 14 qua trinh thuan nghich Nghia la sau khi chat bén da
bi hip phu voi, cd thé di chuyén nguge lai ti bé mat chdt hidp phu vao dung
dich. Hién tugng nay goi la khe hdp phu.

Voi nhitng diéu kién nhu nhau, tdc d¢ cta cdc qua trinh thuan nghich
tuong ung ty 1é voi nong d¢ chit ban trong dung dich va trén bé mat chét hidp
phu. Khi ndng dé chit ban trong dung dich & gia tri cao nhat thi tdc d6 hdp phu
cing lon nhait. Khi nong do chit bin trén b mat chat hdp phy tang thi sé phan
ta (da bi hdp phy) sé di chuyén trd lai dung dich cing cang nhiéu hon.

Trong mot don vi thai gian, s6 phan t bi hdp phu ti dung dich 1én bé mat
chit hip phu bang s6 phan ti di chuyén nguge lai tit bé mat chat hiap phu vae
dung dich thi nong do chit ban héa tan trong dung dich sé la mot dai lugng
khong ddi. Nong do nay goi la néng dé can bang.

Qui trinh hip phu ding nhist duge bicu thi bang céng thifce freindlix :

« =K, (7.1)
trong dé ¢ - lugng hidp phu don vi, mg chit bin/em? chat hdp phy; C,), - ndng
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dd can bang, mg/l; K vin - nhimg hé 36 thuc nghiém tiy thude loai chdt hdp
phu rin, dac tinh va nong 46 chit bin hoa tan, nhiét do moi truong.

Ching han khi hip phu phenol bang than hoat tinhthi K =17-18,n = 23
(voi nhiet ¢o 10°C). Khi hilp phu axit axetic thi X = 0,87, n = 0,4 (v6i nhiét do
18- 20°C1 vi nbng do axit axetic trong nude thai 1a 2000 - 20000 mg/l.

Ngoai ria cdn ¢6 the dung cong thuc:

a = Khl,.Cd,, ('7.2)
Ky - hiing =6 phin bo cda chiit biin gita chit hdp phu viv dung dich.

Cic eia tri C, K, 1, K, phai xac dinh bing thyc nghiém rieng doi vdi
ting loai chat ban va chit hilp phy. Do dd viée chon chinh xac chat hiap phy la
mot viee cd y nghia rit quan trong.

Nguai ta phin bict hai kicu hip phu: hip phu trong dicu kién tinh va hap
phu trong ditu kién dong.

Hdap phy trong dicu kicn tinh 13 khéng ¢d sy chuyén dich tuong déi cla
phan té chit léng (nude so voi phan ti chit hdp pha ma ching ciing chuyén
dong voi nhau. Bién phap thue hién 14 cho chdt hip phu vio nude va khudy
tron trong mot thol gian da a8 dat duge trang thal cin bang (nong do can
bang). Tiép theo cho ling hoae loc d€ giit chit hip phu lai v Lich nudc ra.

5

Hdp phi trong dicu kién dong li o6 sy chuyén dong tuong doi cia phéin ta
~hét 16ng (nude) so vii phan tu chét hdp phu. Bién phap thue hién 1a cho nuoe
loe qua ldp vat liéu hip phu. Khi nghién ciu ve hdp phu ngudi ta phai biét hoat
tinh cha chiit hip phu hay con goi la hip phu don vi. Da la ligng chiit ban tinh
bang milignm hay gam. bi hilp phu trén 1 g hay 1 em? chit hap phu. Ngoai ra
hout tinh con vd the bidu thi bang ty lé phin mudi hoic phan tram theo trong
Lgny hoae the tich chat hip phu.

Unyg vdi hai kidu hip phu 46, ¢ hoat tinh tinh va hoat tinh dong cla chat
hip phu:

- hogt tinh tinh 1a lugng chit bin t3i da tmg. g bi hdp phu trén 1g hoac
1em® chit hip phu 0 thoi di€m dat trang thai can bing véi nhiét do nhdt dinh
clia nude vi nong 4o ban diw et chdt biln hoa tan trong nudc.

- hoat Hnh dong la luong chiit bin ung. g bi hip phuy trén 1 g hoac lem3
vat lieu hiap phu k& tir dau qua trinh cho t6i thui didm xudt hién chat ban a
nude loc. \

Hoqt tinh dong bao giss e@ing nho han hoat tinh tinh. Vi du, doi véi than
hoat tinh, hoat tinh ddng bang 85-95% hoat tinh tinh; do6i vai silicagen la
60- 70% . Hout tinh etn chat hdp phu ty lé voi be mat coa nd. Bé mat lai phu
thuoe vao kich thude cia 16 hdng 1 kg than hoat tinh voi kich thude 16 héng
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d = 2107cm cd bd mat § = 1.10%m?.

Néu o = 2.10°7 - 2.10%m tuong ing S = 10°m?
vad = 2.10° - 2.10%m tuong dng S = 103 - 2.103m?,

Tuy nhién mudn bé mat chat hap phu duge s dung t8i da thi kich thudc
cua hat chit bdn phai tuong dng voi kich thudc 16 hdng ctia chit hdp phu.
Trong dd néu kich thude 16 héng cang 16n thl su can bdng hdp phy dién ra cang
nhanh.

NGi vdi cde chat hdp phu cd kich thuée 16 héng d = 2,105 - 2.10™ em, khi
hdp phu nhitng hdp chit eao phan ti, thoi gian dat trang thadi cin bang rét
nhanh va tie thoi. Cang vai cdc chat ban dé, khi hdp phu bang than ¢ 15 hdng
nhd, thisi gian dat trang thai can bang khoadng 10- 20 ph. Didu nay cin tinh tai
khi chon c¢ic chit hdp phu dé lam vat liéu nap vao cdc bé loc.

7.2. CHON CHAT HAP PHU

Nhiing chat hap phy cd th& 1a: than hoat tinh, silicagen, nhua t8ng hgp cd
kha nang trao déi ion, cacbon sunfua, than ndu, than bun, than céc, d6lomit,
caolanh, tro va cac dung dich hép phu léng. Nhitng bong cia nhiing chét keo
tu (hidroxit cta kim loai) va bun hoat tinh tit b8 aéroten ciing ed kha nang hédp
phu. D& hip phu cdc chidt ban hitu co tir dung dich nude, dAu tién phai dung
cdc vat licu x8p (than hoat tinh, cac chét hitu co t8ng hop). '

Cde vat lidu cd tinh phan cue ua nuée: ddt sét, silicagen, hidroxit cha kim
loai, thuc té khéng dung dé hip phu cde chit bdn trong nude. Vi nang lrgng
tac dung tuong hé gitta ching véi cac phan t nude haiu nhu bang hoac 16n hon
nang luong hip phu cla ching véi cac phan ti cde chit hitu es. Tuy nhién, néu
trong dung dich nudc, cde phan td hogc ion tao ra nhitng tap hop lén; chang
han nhitng ion hoge phan ti cta nhitng chat hoat tinh v& m#t véi nhiing mde
xich dai cla gdc hidrocacbon, nhitng jon ctia thudc nhudm tryc ti€p vai sy cd
mét cia mudi khoang - thi nang lugng hdp phu cta nhiing t4p hop va mixen
s& 16n hon rit nhidu so vdi nang lugng lién két cla nudc voi be mat chdt hdp
phu ua nudc nhdt. Vi vay cdc chdt hoat tinh bé mat (chdt tdy giat, chit tao
nhit), thude nhudém truc tiép va cdc hgp chit khde ¢ tinh chit cia chét dién ly
keo thi ching nhitng sé bi hap phu rdt manh tit cac dung dich keo vao cdc chét
hidp phu ky nuéce (nhu than heat tinh, nhya téng hop) ma con ca vao cde vat
liéu x3p ua nude, dac biét 1a oxit clia nhéom, sat. Do dd nén dung cdc hidroxit
nay d¢ hdp phu cic hgp chit keo. Bdi vi ngay ca céc loai than khi mau cd 1§
héug 16u nhat (mac OY} ciing chl ¢d 20% 16 hdng, c6 thé hdp phu duge nhitng
mixen cua nhitng chit tdy giat t8ng hop, axit humic hoac thuc nhugm tryc
ti&p. Trong khi d¢ hiu nhu toan bd bé mat cla cac 16 héng 10n cha cic hidroxit
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ctia nhom, sit (viia ling) ¢d thé hdp phu duge mixen cua nhitng hop chit dd.

Ra rang 1';‘1r;g khi nude thai chia hén hgp cdc chiit ban hoa tan 0 dang
phan t va & dang cac chit tao mixen ldn thi diu tién nén xU Iy bang bdng cin
tuoi caa nhirng hidroxit eiia nhom hoje sat.

Than hoat tinh ding d€ xi ly nudc thii cong nghiép phai cd nhitng tinh
chit dac biet khic vai ede loai than dé& hdp phy khi hoac hai dung moi. Than
phai x6p voi 16 hing lén dé be mat ¢6 thé hit dude phan tif cha cac chit biln
hitu co téng hgp. Phai cd kha niang chéng mai mon dé tham udt trong nusc.

Tiy thuoe phuang thie st dung, than hoat tinh phai ¢d thanh phiin cdp
phoi hat nhit dinh. Than dung d¢ x{ 1y nude thai (nhat la theo phuung phap
x0 1y kigu phuc hdi) nén od hoat tinh xte tiae nhd nhit déi véi eie phin Ung oxi

hda, ngung tu hoac khong dude lam mdt gii tri sin pham da thu hoi.

7.3, KY THUAT HAP PHU
7.4.1. Hap phu trong diéu kién tinh

Nhut trén di ndi, khi hdp phu tinh, chit hap phu duge gitt g trang thai lo
ling trong nudc nhi khudy tron. O dd khong ¢6 sy dich chuyén tuong doi gita
dung dich cd ban efia nude so vdi cic hat, chit hap phu. Thai gian tiép xuc gitlta
nude va chil hap phu thudng bing 0,7 - 0,8, thii giun can bang tong cong va
phai xice dinh bing thue nghiém. D€ xde dinh thoi gian tigp xuc ngudi ta phai
dung dd thi AC = fit) theo ton do vuong goc: true hoanh la thoi gian ¢, truc
tang la AC = € C, trong dd C, la nong do ban dhu cia chat bian, C' 1A nong
45 cia chdt bin con lai trong nude sau khoang thoi gian tiép xuc £.

Thoi gian tiép xtde gici hyn 1a thii gian k& tirt dAu cho toi khi gitta hai gia
tri ctia AC ghn nhaw, khdng khic nhau lim (gitta hai gia trj AC trong khodng
1 - 3 h), nghia 14 tai khi ndng 4o chat bin con lai trong nude hau nhu khong
d8i. Nong do nay cd thé chon bang gi4 tri ndng d6 can bang.

Nhu vay thii gian dat tdi trang thdi can bing hodn toan £, phai ung véi
ACy), = Cy - Can dé:

. AC, c¢,-C,
gh _ ( gh _ 0,7 - 0,8, (7.3}
Acch C, - Cch

Lugng chét hip phy ciin thiét phai cho vio nudc thai dé gidim ndng dd chdit
bin tir C,, tdi C,,, dude xdc dinh tir phuong trinh ciin biing vat chit saw:
ma + Q.C, = Q.L,, (7.4
_ _Q{Cn - Cch)

m=-———->:> , (7.5)
a

trong dé m - lugng chét hip phy, kg hoac g; @ - hip phu dan vi tinh, g/ig chat
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hip phy; @ - lugng nude thai, I; C,, - nong dd chat ban ban dau trong nudc

thai, g/l; €, - nong do can bang cha chdt bdn trong nudc, g/
Thay ¢ = K,,,.C\y, ¢ phuong trinh (7.2) ta cd:

. Q(Cu - Ccl\)

m = (7.6)
th : Cclﬂ_
Tie d6 ta cing cd thé xae dinh C, (ndng dd ch4t ban con lai trong nude):
.
C. B ST (7.7

T Q+ Ky

Néu cho chit hip phy noi tiép vio nude voi lidu luong khong d6i & mdi lan
hap phu thi nong d¢ cdn bang (con lai) cta chat bin trong nudéc sau 1an thi r

36 la:
C, = (—————Q mC,.

Q + Kjm

Ti phuong trinh (7.8} ta théy: néu hdp phu nhiéu 1an ndi tiep thi sé sl
duny duge triet dé kha nang hdp phu cta chit rin va giam dugce chi phi chit

(7.8)

hip phu. .
Vi du. @ = 5m¥h, C, = 100 mg/l, chat hap phu cd K, = 10000. Xac dinh
nong do chit bin con lai frong nuée khi xi 1y bing chat h&p phu vdi lidu lugng
lg/l theo L, 2, 4 bac?
Gidi. 1) Hip phu mot lan, lugng chit hap phu tiéu thu:
m = 0,001.5.1000 = 5kgh.
Nong do chét bin con lai trong nude sau mot bac hdp phu:
5000.0,1
5000 + 10000.5
2) Hai bac hip phu n = 2, lugng chét hdp phu cho vao mbi bacm = 5/2 =
2,0kg.
Nong do con lai trong nude sau bac hdp phu thid hai theo cong thie (7.8)
5000
=
- 5000 + 10000.2,5

3) Bén bac hip phu: n = 4

¢, =

= 0,0091g/1 = 9,1mg/l.

*

20,1 = 0,0028g1 = 2,8mg/l.

5000
m = 5/4=1,25kgh,C,=( ¥4, 0,1
5000 + 10000.1,25

¢, = 0,00067 g = 0,67 mg/.
Nhu viy néu chi st dung mdt bac hdp phu mudn gidm tit C, = 100mgA téi
€ = 0,67myA thi sé cin [theo cong thice (7.6)]
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5000 (0,1 - 0,00067)
m = = 75 kg/h.
10000. 0,00067

Néu luong nudc thai it thi chi can nhigu lan hdp phu trong mot bé& phan

ttng - hdp phuy, trang bi may khudy dé git cho chiit hdp phu ¢ trang thai lo
ling. Khi d6 sau mé&i thai gian ¢ (tdc la thai gian cin thiét dé dat trang thai
can bang, cho chdt ban kip phan bd trong chit hiip phu vi trong nudc) rdi cho
ling dé& tach ra. Tiép tuc lai cho dgt chdt hdp phy madi vao.

lChéf Adg ind Thal g Lo lP mag i
1

R e —

Nusde Hrds A e B\ / \%/' N s

~ G8lidng T S iy
5

L. L Lo

Chat iy 2hd CHit adp Yk Cadr ndp iy

-

(il 7.2, Hap phy nhigu bac vai ndi tigp xudi dong

Néu luu lugng nude thai 1on thi thyc hién hip phy nhigu bac néi tiép xudi
dong (h.7.2).
Hip phu nhiu bic ngieoc dong

Nhut trén ta thdy, nén sit dung phuong phap hép phu dé xu ly nudc lodng
it dam dac. Trong dd viéc phan b chét bin giita chit hip phu va nudc theo qui
luat phan bi. Nong do can bang C,, sé rit nhé so véi nong do ban dau eda chét
bdn trong nude C,,.

Né&u sau khi dat duge trang thai can bang trong nude, ngudi ta lai tang
nong do chit bén tai gia trj C cao han C, thi chit hdp phy lai tiép tue thu hbi

Chit i phu tinh khiét

N

cnaf hdp phu May vam
Jua F nodn nguyén

tiinh 7.5 Hap phy nhidu bac va dua chit hdp phy vao Kkiéu nguoc dong
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chat bin tit trong nude cho tdi khi dat duge ndng do can bang mdi Cy,; > Copy

Néu lai tang lan thi ba ndng do chét ban trong nude C > Cpp thl lai duge
trang thai can bang mdi Cepz > Cpyp-

Nhu vay e méi lan tang ndng dé C thi lai cd thém mat lugng chit bdn bi
hdp phu d€ dat téi trang thai cAn bang méi vdi nong d6 can bang méi 16n hon.
Do dé néu ci ting ndng do chit ban trong nude thai C (mién la C = C) thi sé
cd thoi didm ma chéit hap phu khong thé thu hbdi thém dugde chit bdn. Trong
trudng hop niy ndng do C, 1a ndng d9 can bang. D6 bao hoa gigi han cia chit
h&p phu trong ditu kién vita roi sé la:

ay, = KppC, - (7.9

Hién tuong trén sé duge dng dung trong cdc tram hiap phu nguge dong
(h.7.3).

Khi d6 chat hdp phu tinh khiét duge cho vao bac cudi cung thud n, con nude
thi tit bac trude chiy téi voi nong do chat ban nhd nhat C, .

Chat hap phu da chita mét it chat b&n & bac cudi sau khi tach khéi nudc lai
dua vE biac trude, & dé nude vao vdi ndbng dé C, ., > Cal:

Qua trinh duge lap lai cho t6i bac mdt, § dé nude vao v6i ndng do ban dau C,,.

Tram hap phu kiu nguge dong cd phie tap v& quan 1y, song nd cho phép
sit dung dung tich t&i da ctia chdt hap phu. Do dd¢ giam duge lugng chét hip
phu tiéu thu. Didu nay cd y nghia kinh t& déi vdi céc chat hip phu higm va dat
hoac khéng hoan nguyén dugc.

Nong do chat bdn con lai trong nudc sau khi ra khéi bac n voi so b nguge
dong sé la:

m
th . ? - l
Cp = c, . (7.10)
(Khll' Q )I'H'l -1

Nhi2u khi phai xac dinh s6 bac h&p phu hoac lugng chdt hap phu néu biét
cdce thong sd khac:
- Khi ndi ti€p xudi dong:

1lgC - 1
gcn gcn ’ (711}
1g(Q + Ky, . m) - 1gQ
n/Cc.
m =—Q— (/— 1 . (7.12)

hp n
- Khi nguge dong:
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m
lg[Cn{th 5 D+ Cn] - 1gC,

n o= @ -1, (7.13)
nt
ngh[‘} 6
m xdc dinh ti phuong trinh:
K K, C C,
(2 part pynet s SIIE L (1) = 0, (7.14)
Q Q Cn (’tl
hay am™i.gm-y=0 (7.15)
Ky,
o = (2 e (7.15a)
Q
K,.C
Jp— (7.15b)
Q("I\
C’l'l
yo=—2 1, (7.15¢)
C

Tt nhit nén xdc dinh m theo phuong phap dé thi:
Sau khidung:  y =am™' - m -y (7.16)
(Gid tri m sé xac dinh duge khiy = 0.
Vi du 1. Cho @, m, Ky C, nhu trén. Xdc dinh C, va C, khi hdp phy nguge
déng.
Gidi, 1) Khi hai bac hép phy:
5
10.000. 5000 1
C; = . 0,1 = 0,0009g/1 = 0,9 mg/l.

5
241 _
(10.000. 5000 ) 1

2) Khi bén bac hdp phu:

10 000 . '5"6(—)6 -1
C, = e . 0,1 = 0,000009gA = 0,009mg/.
A+l
(10 000. 5000 ) 1

Vi du 2. Q, C,, K, nhu trén, C; = Ilmg/l. Xdc dinh n khim = 2kg/h & mébi
bac (so dd ndi ti€p xudi dong nhu hinh 7.2). Xédc dinh n khi m = 2kg/h chi cho
chit hip phu vao béc cudi (so db nguge dong nhu hinh 7.3).

Gidi

Ig 0,1 - 1g 0,001
" = g(5000 - 10 000.2) - 1g5000

. = 2,9 (so dd néi ti€p xudi dong)
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b
1g{0,1(10 000. 5000 1) + 0,001]lg 0,001
n= 2 - 1= 311 .
lg 10.000 E000

Chon r = 3 @ so do nguge dong.

Vi du 3. Cho Q. C,, C,,, Ky, nhy vi du 2, i = 4. Xdc dinh m d so dd noi tieép
xudi dong v nguge dong.

Gidi.

- O so do ndi tiep xudi dong (h.7.2)

5000 4/ 01
m = T5000 ¥ 0,001

. O s0 do nguge dong (h.7.3):

10.000 10.000.0,1

1) = 1,08 kg'h;

_ 1o a. A - 200
« = 5500 ) 82; B =5000.0.001 *
0,1
Y =5.001 1 =99,y =am"l- fim -y = 32mS . 200m - 99.

Theo d6 thi trong hinh 7.4 khiy = 0
> m = 1,69 kg/h.

Hinh 7.4 la dd thi xdc dinh chdt hap
phu theo so d6 nguge dong.

7.3.2. Hip phu trong diéu kién dang

7.3.2.1. Loc quu lap vii licu ed dink
Hép phu trong diéu kién dong la ot

qué trinh dién ra khi cho nudc thai loc qua-
lép vat lieu loc hdp phu. Thiét bi dé thuc
hién qué trinh dd goi 1a thung loc hdp phy

ik 7.4. DB thi xéc dinh ludng chét
hdp phy theo sd dd nguoce dong

hay con goi la thap hip phu.

Co ché hap phu trong didu kién ddng
cung nhy trong digu kién tinh, song hdp phu dong c¢6 nhiéu uu diém hon vé
cong nghé va quan 1y nhu:

. Cho hiéu sudt xu ly tin cay va 6n dinh;

. Khi hoan nguyén khong phai dua vat lieu hap phu khoi bé loc do d6 cho
phép dé dang tu dong hda vi digu khién ti xa;

. Cho phép sir dung toi da dung tich vat liéu hdp phu khi cho nudc chay
qua. Nong d¢ chét bin giam dan tit €, 9 tiét dién vao t6i C = Cpy = 08 Liét

dién ra.
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Dong lye hoe eda gua trinh hip phy khi loc nude qua 1¢p vat liéu hép phu
nhu sau.

Néu cho nude thai tehda cice chat ban dé bi hip phu nghia la dudng cong
hiip phu dang nhiét el nd cd digm udn) loe qua ldp than hoat tinh (ky hiéu 12
H, chang han), tat ca cae chat ban trong nitde sé bi hap phu vao ldp vat liéu
H , niy; qua phin con Jai etia lap vat liéu sé 1a nude sach. Nudc sach nay sé lam
diy dung tich cic 15 cia cac hat vat lidu sach va ca khe hd gitta chung. Khi dgt
nuée tiép theo chay qua H,, (H, da hip phu mot lugng nhd chét bédn nao dd) thi
toe 4o hap phu bd sung sé nho hon tée do hdp phu & chinh 16p vat liéu dd lac
ban diiu ¢on sach, su hip phy triét dé va hoan toin chat bdn hoa tan trong dot
nudc nay s¢ két thac thém mot khoang dai hon ké ti 16p vt liu hic diu, Qua
mot thii gian nao do lap vat Jicu ban diu sé bio hva 181 trang thai can bang
vdi nonyg do €, cha nude vio va tit nhién 1op d6 sé khong tham gia vao qua
trinh hép phu nia. Khi qua 1op vat lieu ban dau nudc thii khong thay déi vé
nong do. O diy két thue
gial doan dau qud trinh 4
hdp phu chdt ban trong ., T
nude. 7‘ b

Khi cho nude qua,
hdp phu den vi cua vat
fidu hip phy {(con goi la
do bio hoa) doc theo 14p
vat liéu sé giam dan va
duge bidu thi bing cic

dudng cong dfc xudng cd

. a
dang giong nhau vi diéu Ho H em

kicn hdp phu chdt bAn ;. 75 sy phy thudc gila mic dd bao hda va chidu cao I/
trong 1dp do khong thay cua I&p vét ligu khi lec {nuéc qua véi nbng dd khbng déi Co)
ddi (h.7.5).

Nhu viy H, la chid¢u cao 1dp vat liéu hdp phu d¥ng vdi thoi diém dat t&i
trang thidi hoan toan can bang (véi ndng do can bing la ndong dd C, cua nudc
vio). Thisi gian loe nude {véi ndng do C,,) cin dé biio hoa khoang chidu cao do
o,

O giai doan hai khi thoi gian ti€p xidc cia dung dich voi 16p vat liéu hap
phu la r > 7, Didu kién hdp phu chit bin van khong thay déi & méi thui di€m
loc. Do vay khoang chiéu cao H,, dan dan chuyén tdi cudi lép loc (H,, ~ H),
phiin chiéu cac 16p vat ligu loc con lai 1a (H - H,), goi 1a 16p cong tac.
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Khoang da bao hoa chat ban H,, dd goi 1a 16p chét khong cong téc. Chigu
cao 16p vét liéu cang nho thi chit bdn sé xugt hién o nuée loc cang sém. O giai
doan dau cta qua trinh (khi thai gian chua du dé dat tdi trang thai bio hoa can
bing), sy phy thudc gita thoi gian céng tac '
cta lép loc (thyi gian tit dBu tdi lac xudt hidn.
chit ban & nudc loc 1a thai gian tdc dung bao
vé) voi chidu cac 16p loc sé la mdt dudng
cong [6m trén do thi.

O giai doan hai cua qué trinh hép phu
dong, khi nhitng dung cong phan b6 chit
ban lap lai giéng nhau do digu kién bdo hoa
tuong tu nhau cho nén sy phu thude giita
thai gian tac dung bao vé va chiéu cao l6p /

vat liéu loc 1a mot dudng thang tuc la theo ty
1é thuan (b.7.6.) y

Trén hinh 7.6, dugng cong OC bifu thi %
sd phu thudc gitta thoi gian 7 va H. OF dng

Hinh 7.6. Su phy thude thdi gian thc

vai gial doan mit cua qua trinh. Tang cua dung bdo vé va chibu cao 6p VAt ligu

gdc nghiéng gilta doan théng EC voi truc H
1a hé sa ty lé goi la hé s6 tac dung bao vé K. OH, ]a khoang chiu cac cla lép
vat liéu loc Ung vdi giai doan mot. Né&u qud trinh hdp phy dat toi trang théai can
bang véi téc do 1dn v6 han thi khoang chigu cao H,, {trén d6 thyc hién giai doan
mot) sé vo cung nhd, Dudng thing bidu didn 1 = f(H) sé di qua g6c toa d§
(dudng OA). Tén that a0l gian tdc dung bao vé hay tdn that thoi gian cong téc
cta lop vat ligu cho toi khi xudt hién chit ban & nude loc la 1, D6 1a giao diém
gitta doan EC véi true 7 kbi H=0.
Dodér = KH-1,(néuH > H). (7.17)
r ty lé voi doan H - Hin
Khit = 0 thi H = H,,,. Khi d6 sy phu thudc gita v va H theo doan EC sé
la: _
= KUH - Hyyp)- (7.18)
Nhu vay néu téc do hip phu dn vé han v = K.H thi lugng nudc thai Vi
v6i nong do C,, di qua 16p vat licu véi chidu cao H (tit diiu dén khi xuat hién
chit bidn @ nudc loc li:
Vy, = WKH, (7.19)
trong d6 W - tdc do loc, m*/m>h.
Luong chit da bi hip phu vél téc do lon vo han sé la:
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M =a,SH, (7.20)
trong d6 a, - hip phu don vi tinh; S - dién tich tiét dién cta 16p vat liéu lec.
Trong khi dé ta co thé viét:
M=W.8.C,.r1, (7.21)
trong do W.S.r - dung tich nudc loe sau thii gian 1.
Tu (7.20) va (7.21) ta cad:

a, . H
a,  SH=W.5.C, .1 hay 1 = . (1.22)
w.C,
Cung véi digu kién tdc d6 hdp phu 16n vo han ta lai ed: 1 = K.H. Do vay:
a(l a('l
T = .H=KH hay K= : (7.23)
W'C‘U W'C{)

Thay gia tri cia hé s6 tde dung bao vé K & (7.23) vao (7.17) d€ xdc dinh
thai gian lam viéc cta 13p loc trong didu kién thue té, tic la vdi téc d6 hép phu
hitu han:

all

r=KH-r1,= H- 1, . (7.24)
w.C,

Trong xt Iy nude thai cong nghiép nhidu khi con phai xde dinh lugng nude
thai loe qua tit diu toi khi xudt hién chat bin Ven:

a 1
Vo = WS = (——H - 1)W.S. (7.25)

W [}

a,SH
Vgl: = - W'S‘Tn (7.26)
C‘ll
GU
Tich s6 KW = = B, dugc goi la diac tinh déng lyc hoc bac nhit cia qua

9

trinh.

D6 13 mot hing s6 khi nude vao cd nhiét 46 khéng ddi va ndng do chéit ban
khong doi. ' -

Khi nghién cttu vé khi khi ngudi ta dua ra cong thic xédc dinh H 7y cua
thap hip phu né&u déi véi tram thi nghiém tiéu chudn da xdc dinh duge H, |,

HU(Z) = }Illtl) b d—lﬂv_z (7.27}
d, VW,
r”U)\/WI = I“GJWZ = const = B,. (7.28)
(il ! dz

B- goi la dac tinh dong lyc hoe bac hai cha qua trinh.
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d,, d; tuong dng la dudng kinh hat vat liéu hdp phuy cia tram thi nghiém
tiéu chufin va cta tram hdp phu thyuc té. Téc do loe tiy thude ndong dd chédt bin
hod tan trong nudc thai va thuong dao dong trong khoang tit 2-3 dén
5. 6mY/m2h. Hap 1y nhat 1a cho nudc loe tit dudi lén trén thap, vi nhu vay nude
s& lam diy mot cach digu hoa toan b tict dién ngang cua thap va dé day céc
bot khong khi hoac khi khac 1an trong 1gp vat lidu loc. Néu tit nude thai tach
ra mot lugng khi kha 1on thi trude khi dan vao thap hdp phu phai cho qua cac
thigt bi khit khi.

Vat li¢u hdp phy thudng cd dang hinh cau hodc nhidu dang khéc voi kich
thuge ti 1,5 - 2mm dén 4-5 mm. Néu kich thuéc nhé hon thi tdn that dp lue
khi loc lai tang lén.

Trong thép, 1dp vat liéu hdp phu duge dat trén mot tdm Wdi cd 186, Thudng
dudng kinh cdc 16 1a 5- 10 mm va cdch nhaw 10-20mm. Trén tdm ludi la mot
16p dd bang da dam hoac s6i vai chidu cao khoang 400- 500mm dé giit cho vat
lidu hdp phu khoi lot qua ludi va tao cho dong nudc phan phéi déu theo toan bd
tigt dién ngang cta lép vat liéu. Lop vat liéu trén cung cing phai duge phi
bang mot 16p da dam hoac séi theo thit ty kich thude nguge lai voi 1dp da dudi
cing va cing duge ép dudi mot ludi d& ngan ngia khong cho hat vat liéu hdp
phuy troi khéi thip theo nuée khi téc do loc tang Ién hoac do cée bot khi tach ra
tit nudc noi 1én (bot khong khi hoac khi CO;).

Dicu kién dé st dung thdp hdp phu vai lép vat lidu loe c6 dinh la trong
nuéc thai hoan toan khéng cd tap chit lo Wing (dac biét 1a tap chét khoang), vi
néu ¢6 cdc chit dd sé hinh thanh mét 1ap bun mong fam tang ton thdt ap luc
khi loc va phai mot thai gian lau mai st dung duge kha nang hdp phu caa vat
ligu. N&u rita 16p bin dé sé lam nude thai rdt bin va phai din nude do di xu ly
lai. N&u trong nude thai ham lugng cic chét 1d ling vo cd la 10- 15 mg/l thi sé
anh huong 1o rét tai sy lam viée cia thap hap phu. Vi vay néu trong nudc ham
lugng chit lo ling ndm trong gi6i han cho phép sit dung loc co hoc trude (loc
cat ap lye, loc tidp xuc) thi sé tang higu qua thap hdp phu sau dd rat nhiéu.

Thap loc vdi 1gp than hoat tinh bit dong thudng dude st dung khi xu ly
phuc hoi nuéc thai cic phan xudng v6i muc dich thu hdi cac san pham qui tinh
khiét. Sau khi lép vat liéu hap phu bio hoa tic 132 xuidt hién chit bin trong
nudce loc thi khong cho nude chay vao nita, tiép tue xa hét nude khoi thap va
tign hanh hoan nguyén vat licu hip phu.

Dé dut nong do cic chit (duge thu hoi} tdi gia tri cao nhiat khi hoan
nguyén thi trude do toan bo 16p vat licu hip phu phai bie hoa cac chéit qui tuic
la phai tdi trang thaii cin bang véi nong do bang ndong do C,, trong nudc vao.
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O thai diém xudt hién chit ban trong nude loc ra khéi thdp thl khéng phai
toan bo chitu cao H lop vat litu hdp phu ma chi mét khoang chigu cao H,
(chidu cao chét) thox man duge yéu té trén. Vi vay phai thist k& sao cho H > >
H - H, hoac thiét ké thap hdp phu, trong dd chigu cao lap vat liéu & mbi thap

H>H H
2 = v o

Ding mét khoi gom nhigu thap hdp phu sé hop Iy hon dung mét thap cd
chidu cao 16n. Dac biét néu noag 4o chit bin trong nude rat cao va 1dp edng tac
cd chigu cao ding ké.

Ngoai ra cling tiét kiém dugc lugng phén tiéu hao cho hoan nguyén va ton
that dp lyc khi hoan nguyén ciing nhd hon. Két qua tigt kiém duge chi phi cho
sta chia hang nam cing nhu dai tu cae thap hap phuy.

Thong thutng ngudi ta dung khai voi ba thap hdp phu. Chuing duge 1ap vdai
nhau dé sao cho hai thap bat ky trong dé lam vide néi tiép duge vdi nhau, thap
thu ba ngat ra; d& hoin nguyen (h.7.7%,

L%__T,____T_ _____ T Maee_

f —pd
NI
1 7 _} i !
2 3 4
o TR
7 7 F F X7 ,-_:;. ram
ff_,\;} - . { PACH 3 dry Ly

Hintr 7.7. Sd dB céc thap lgc hip phui
1 thing phén dé didu chinh pH cla nudc thai trude khi din vao thap;
2 4, 4 - thap chda than hoat tinh; I- van md; i- van dong

7.3.2.2, Loc qua Iifp vit licu i lieng

O nhidu nuéc, ngudi ta con dung loai thap hip phu véi 16p vat liéu hap phu
lo ling (chuyén dong), leai nay hdp phu chdt bdn duge triét dé hon.

Dd 1a mot thap cd day hinh nén véi mot gée 30-45° dé vat lidu hdp phu
trugt ty do (h.7.10a). Nude dén vao tit dudi 1én qua thi€t bj phan phdi dat cao
hon day ndn (trén than hinh try) mét chat, khoang 0,5- Im. Nudc sach s& dan
qua mang vong (phan trén thdp try), hosc qua hé thdng rit nude vong - goila

10- XLLNTCN . ' ' 145



tai va duge bio vé trong mot luol Ludi o6 tic dung khong cho hat vat ligu lot
qua lan vao nude sach.

Toe do clin nude thai nho hon toe do ling xudng cua lop lo ling. Kich
thude hat vit liéu chon trong khoang 2-4mm. Sau mot thoi gian hoat dong =@
hinh thanh nhirng lap dac trung cda qua trinh hip phu dong: 1op vat liéu da
bio hon chat bin (goi la lap chét), 16p cong tic va lép dy tri. DE cd dinh 19p
cong tiac theo chicu cao thap log, nguoi ta cho than hoat tinh lién tuc vao phia
tron dong thoi tqua nhing thisi gian ngan) vat liéu bao hoa s¢ duge x4 ra J day
voi mot hugng theo 1y [ v lugng cho vao trong khoang thii gian dd.

Nha viee xa ldp bio hoa ra vi din lop mdi vao mot cach diéu hoa cho nén
tée do di chuyén cta 1ap cong tic khong ddi va su phan bd cie 16p vat lieu dac
{rung theo chitu cao thip cung &n dinh. Nhu vay tram lam vic¢e lién tuc, khong
phai dimg d¢ hoan nguyen.

TG do di chuyén ctia 16p cong tac ed thé xac dinh theo cong thic (néu lap
vit liéu hip phu trong thap khong déir:

1 W
U=z o= —r—— £7.29)
K a,
trong d¢ €, - nong dg ban diu cua chiit bin trong nude, ghn'’; W - toe do loc
trung binh cun nude, m¥mh; a, - hip phu don vi dong caa vat ligu loc, g/m?.

Vai toe do nay ngudi ta phai dinh liéu lugng vat liéu cho vio va xA vat liéu
dit biao hon chit ban khoi thap. Hinh 7.8 la ¢iu tao thi6t bi xa vat lidu bao hoa
chit ban. D6 1a thidt bi dinh lugng kiéu dung tich cd hai van (h7.8a). Khi van
trén md thi van dudi déng va nguoc lgi. Ngoai ra ngudi ta con dung ki€u van
nit xoay (h7.8b}.

Chisu cao caa 1dp vat liéu di dong tit cda nude vao tdi bién gidi phia trén
cha nd phai nho hon chidu cae 1p cong tac H,, € bao dam luon cd 19p dy tri.

Néu thip loc hip phy ed cdu tao tét bao dam dung trong cac hat cong tac
duge dieu hoa khi xd vat liéu bio hoa, thi chidu cao cong tac & nhitng khoing
bit dong vi di dong thue té sé bang nhau va xac dinh theo cong thuc (gan
dangh: '

__ &
T spAC,
trong dd g - lugng chit ban bi hip phu trong mot don vi thoi gian; S - dién

(7.30)

tich tiét dien ngany cia Idp vat ligu; f - hé 88 truyen vat chat; AC, - dong lue
hiip pbu trung binh.
Bong lye hidp phu trung binh la hiéu gitta nong o dung dich ¢ thai did¢m

diu voi nong dé & thii didm dat trang thai hidp phu cén bang.

146



AC, =C,- Cy (7.31)

AC,, s& khdac nhau tai cac ldp.
Tée do hap phu tuy thude vao dai
lugng nay. Khi nong do chit bin
trong nude khong cao {trén doan

thing cta duong cong hip phu dang

nhigt), thi ed thé xdc dinh gan dung

theo cong thie:

AC, + AC,
5 -

Khi ham lugng cdc tap chdt da

.._,
N

I

phan tin (dé gy tac) kha cao, vit
ficu hdp phy duge dung vdi hat nhé
(0,5 - lmm) (voi hat lon rif lau mai
dat trang thii can bang), thi hup ly
nhit la thue hien hdp phu vdai lop
gia 1ong (1dp o Jing). Lap gia 1ong
duge hinh thanh khi tang téc do

dong nude hode khi theo hudng tu
dudi lén tai gid tri lam cho cic hat

finh 7.8 CAu tao van xa than khoi
thap hdp phy vdi 1dp 1¢ tng

vat litu chuyén dong hon loan va
manh trong mot pham vi dung tich
tinh todn cta 16p vat licu d6. Dony thiti van git chidu cao cta lop khéng d8i voi
tée do trén. Ty s6 dung tich 16 hdng gida cie hat trong 18p gia long (0 ling) va
téng dung tich cia vat liéu hat goi la dé réng tudng déi ¢ va la yéu t6 quan
trong nhat doi vai hiew sudt cong tic cla ldp hdp phu gia léng:

Vl'l B Vh : VI\
fg=—=— " =1- . {7.33}
v, v,

trong d6 V,, - dung tich 16p gia ong; V), - dung tich cua cdc hat vat lidu dd.

Khi 16p vat licu ¢6 dinh (cdc hat dang hinh cau hogc dang khic) thi ¢ =
0,4, khong phu thuge vao dudng kinh hat. Néu ldp gia léng nd ra 1dn vé cung
dén ndi cae hat bi trof theo dong nude khéi thdp loc thie=1.

Giiru hai gid trj niy caa € 1 trang thai gid long hay lo ling.

Tyrong (hap hinh tru do rdng tuong déi ¢ od thé thay bang do nd tuong ddi
cta 1ap H /I, trong d6 H| 1a chiéu cao tp gia long; H la chigu cao ban dau lap
¢6 dinh. '



_ Khi cong tdc co tdc do tai han nhét dinh H
cha dong chay Wy, (h.7.9), voi gid tri W, thi
16p vat liéu c6 dinh véi kich thudc va do réng
cho trudc chuyén thanh 16p gia 1ong.

Né&u tang t6c do ti€p theo thi H /H cing
tang lén va khi H/H » « thi hat bi ddong nudc
kéo di. (+ia tri téc do nay goi la téc d6 loi di (W)
va la bitn gigi thd hai cia tdc d6 dong chay déi
vai trang thai gia long.

Wy, w

Hink 7.9, Sy phy thubc gida

X L d4 nd cia Idp gia 1dng HH
HlfH cang tang thi lugng chat ban dich va thc dbd W cua dong chay

chuyén theo chiéu doc ctia 16p cang nhigu, tic

la khong tiép xue tryc ti€p duge véi hat vat lisu hip phu. Noi cach khac lam
tang anh hudng cla hién tugng Kkhuéeh tan doc ciia chdt bdn hoa tan trong lop
vat lieu, Do d6 d& dam bio hap phu cd higu qua cao, chigu cao cia lép gia 1ong
can phai 16n hon chigu cao clia 16p & trang thai cd dinh ban dau H song khong
dugc 16n hon nhigu quai.

Tit d6 ta thdy nhitng digu kién ti uu clia qud trinh hép phu chat ban hoa
tan cua lop gia long la:

- Ty l¢ H\/H nhd nhit giit cho 1dp ¢ trang thai gia long d€ tap chét khéng
tan (da phan tan) di qua 1gp cung véi nlidc ma khong tich lai ¢ dd;

. Cae hat vat liéu hdp phu cang da phan tan va khong dbng nhat thi cang
" 16t d& téc db loc cua nudc qua 10p gia 16ng khong nhd qué;

. Chiéu cao lép gia 16ng phai di d€ bu dép hién tugng khuéch tén doc cia
chat bin hoa tan theo dong nudc.

“Thye t& qui dinh: do nd it nhat la H/H = 1,5 kich thudc téi uu cia hat
than hoat tinh trong khodng 0,25 - 0,75 hoac 0,25 - 1 mm. Véi téc do loc cua
nude 7- 10m*m?h. )

~ Hat nhod nita sé bi troi thee nude du t6c d6 cia nude c6 nho di nifa, cong
sudt tram sé nho va khong kinh té&.

Néu hat to thi téc d6 tao lop gia long phai 1on, v{ dy, hat than KAD -
3mm véi H /H = 1,5, W, = 35- 40m3/mch,

Do thoi gian luu lai trong 16p khong lau nen khong kip hdp phu hét chit
ban hay con goi 1a khong kip dat trang thii can bang déng (chidu cao ldp cOng
tac H  khi dd lan rat nhiéu).

Hién nay dé x{ 1y nude thai bang than hoat tinh véi 10p gia long, ngudi ta
dung bdn loai thap hip phu (h.7.10). Trong sd dd chi ¢d thap tru mot tAng la
duge Ung dung trong digéu kién san xudt, con loai thap ndn, thap lang tru va
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thap tru nhigu ting thl méi chi duge st dung d cdc tram thi nghism.

Loai thap try mét tang (h.7.10a) cao chitng 4m, phan trén cla théap be
rong ra va cd dudng kinh bang 1,5 - 2 lan dudng kinh phan chinh. Cing &
phan trén nay nguti ta han mit mang vong xung quanh dé thu va din nude
sach ra khéi thdp. Phan dudi cta thap la ddy hinh ndn duge néi vdi phan chinh
bang mat bich. Day hinh nén cé gde trung tam 30- 609 tly thudc dudng kinh
cia thap. Trén day hinh non ngudi ta dat mot tam ludi phan phéi cd 16 dudng
kinh 5- 10mm, cac 16 cach nhau 10mm. Trén ludi phan phéi ngudri ta d8 than
hoat tinh ¢& 0,15 - 1mm, trong dd phin 18n 12 ¢ 0,5 - 0,75mm, chidu cao ldp
than H = 2,5 - 2,7m. Nudec thai duge din vao phia dudi qua thing loc vdi day
hinh nén. T8¢ d¢ nudc vao phai dam bao sao cho H/H = 1,5 - 1,6.

Tharr hoat fink

Nugc saeh

Than hoat tinh

.-\"UGCE&ETJ'

a)
Than hog! Finh Nugc sach
Nuge ¥
thai
Nude thai
¢) d)

Hinh 7.10. Céc thap hép phy vdi I6p than hoat tinh [0 Iing d& xu ly nude thai:
a- loai thap try mat thng; b- loai mdt thng c6 budng trdn:
¢- loai thdp ndn mdt thng; d- loai ba ting vdi Gng tran

Nha thigt bi dinh lugng khé tu dong, tit thiing chia, than dude din vao
phin md rong phia trén qua phéu dinh lugng. Mép trén cia phéu cao hon mép
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ming vong thu nude khodng 150- 200mm.

Duting kinh phéu tai mat thoing eta nudc D), phai ion hon 16 dudi cua
phéu it nhat 1a ba Jan. Chigu dai cia phéu 0,5 - 1m. Nang sudt cta phéu phai
tinh sao cho c6 thé tai dude 5- 6kg/h qua lem” tigt dién dudi clia phéu.

Vai phuong phip dinh lugng trén, edc hat than phai dé tdm udt va khong
dudc ndi lén mat nude trong phéu. Than hoat tinh antraxit dap ung duge yéu
ciu nay. Vdi cic loai than khic cd thé dinh lugng dudi dang huyén phi sau khi
da tdm uot d& day khong khi di. D& ddn huyén phu ngudi ta phai ding nhing
bom dac biét.

Vat lieu mai lién tue duge din vao, tic 1 chigu cao H| ludn ludn tang 1&n,
trong khi a6 phai dim bio H\/H ¢6 dinh vdi téc do dong nudc da cho. Vi vay
ngudi ta phai x4 than thita (da hip phu chét ban) mot cdch lién tuc thudng
xuyén khoi thip nho mét éng han vio than thdp ngang muc vdi lop giad léng.
Than thira nay duge dude trit vio mot dung tich dae bigt goi la binh nén than
ea diy hinh nén.

Trong binh d6 than sé lang xuéng ddy va dinh ky hodc lién tuc xa di (dé
hoan nguyén) & day, dudi dp lue thiy tinh cda ot nude trong thap hdp phu
Than xi di hoin nguyén c¢ dang huyén phit dac sét. Nhitng cuc than ldn hoac
nhitng loai vit licu khic 14n vao sé tich lai & day thap 6 khoang khong dudi
tam TuGi do va dinh ky cing dude xa di nho khda & ddy thas,

D& qua trinh trao ddi chéit cua than duge diéu hoa hon, o khodng giua thap
tie 1 0,50 H| ngudi ta hin thém 6ng tran dé x4 nhiing hat vat liéu c& ldn nang
cta lép gid long sang thung nén theo chu ky.

Trén dng tran nay cing phii cd khda dé didu chinh khi xa va déng mé néu
cian thiét.

Phudng dan hai cta thip try duge sit dyng trong digu kién san xuit
(h.7.10b), khae phuong an trén 1a than duge dinh lugng tU thung chua vao
budng tron. Bubng tron duge trang bi may 1.6n chan vit vai truyén dong 40- 60
vg/ph ¢€ ngan ngia khong cho than ling xudng. Nudc cing duge dian vao
budng trén. Thai ginn khudy tron nude voi than khong qua 10ph. Ti dd huy&n
phil than - nude duge bom sang thap tru qua té loe néi voi day nén cta thap. Tat
ca phan con lai shu phuong dan trén.

Hinh 7.10¢ la thiap hiap phu bang than voi I6p gia léng cé dang phéu loe
tiét dién vuong. Lang try ngoadi cac hon mép phéu bén trong 1,5m. Hén hop
nude than duge bom tit bubng tron sang phéu loe. Dién tich tiét dién phéu ti
dudi lén tang dan cho nén téc do dong hudng lén gidm din va tao ra ldp gia
1ong 14 vét.
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Vi téc da d tidt dién king tru bén ngoai thip hon tée 4o t6i han nén than
thifa cia 16p gia long sé lang xudng khong gian gilta tuong phéu loe va tuing
lang try bén ngai. Khong gian nay dong vai tro 1a budng nén va than tir do
dugce xa di d€ hoan nguyén.

Loai thap hdp phu ba tang (h7.10d) cing gidng nhu thap mot ting nhung
cao hon; phan thap véi lop gia long dugc chia lam ba tang bing tadm ludi (hoae
kiéu chup loe). Cdc tang duge lien hé vai nhau bang cie ong loe hinh non

nguge. Mép phia trén cia moi dng hinh ndn nam ngang mat thoing l6p gia
long ting trén. Mép thu hep & dudi dat chim & 1ap long tang dudi va ngung vai
mue (0,25H ).

15 - 20% (theo dung tich) huyén phi than s¢ duge bom vio tang trén
ciing. D& tranh @ tic do than ling lai hoac khi thip ngitng hoat dong, ng dan
huyen phi than phai dat cach xa ong tran va dau ong phal thap hon mat
thoang 16p gia 1éng la (0,3 - 0,5} . Nudc thai duge din vao phia dudi thap.
Than dan din sé tich lay & méi tang dudi. Phin thia lai qua ong loe hinh ndn
chuyén xuéng tang dudi. O tang dudi cung, than thita sé qua dng tran chuyén
sang budng nén. Than chuyén dich duge it tang no sang tang kia theo éng loe
hinh nén la do tée do cia dong chay d khoang ong rong nho han 3-4 lan so vdi
& tidt dién cong tac cua thap va nhd hon téc do tdi han cia 1dp gid long.

Céc 6ng loe ndi gitta cdc tang vdi nhau cd thé tinh todn nhu sau:

. Dubtng kinh phin dudi d cia 8ng chon bang 5-6 lan duong kinh cta hat
l6n nhét trong ldp gia 16ng, dé tranh hién tugng khudy duc tai cita ra cia ong
trong thap hdp phuy;

- Dudng kinh miéng loe phin trén duge xic dinh theo cong thiie:

w,+ W

D=dy ———, (7.34)
0.4W,,

trong dé W- tdc d6 dong chiy tai tiét dign cong tic ctia thap hdp phu; W, - téc
dd b8 sung & éng loe tao ra do sic can & Sng réng nhd hon sic cdn caa l3p than
& luai; W, - tde do téi han tai lap gia ldng.
Thong thudng D = 3d. 85 dng tran loe cin dat ¢ méi tdm ludi:
n
n o= . (7.35)

ySN
trong do m - lugng vat ligu chuyén qua, kg/h; y - trong lugng kho cia vat liéu,
kg/l; § - dién tich tiét dién dudi chia Ong trian, em?; N - lugng vat liéu t6i da

- . . = = n il - i
cho phép cho vaio ma khong lam "suc” len, Yem-.



7.4. HOAN NGUYEN VAT LIEU HAP PHU

Phuong phdp hap phu d& xit Iy nude thai c6 thé 1a phuong phap phuc hoi
va cling cd thé la phuong phap phan hiy d6i voi cdc chat ban, Do d6 ngudi ta
chon phudng phip hoan nguyén vat lidu tiy thudc viao muc tiéu phuong phap
w1y,

%7.4.1. Phuong phip phuc hoi

Phuong phip niy ¢d the thu hoi cdc chdt bj hdp phu ti than hoat tinh
bang nhicu edch: trich ly bang dung moi hitu co, thay ddi mitc do phan ly cua
chit di¢n ly yéu trong dung dich can bang; chung bay hoi cho cac chéat ban bay
theo hoi nude; cho chit ban bay hoi cung véi cde dong khi tro van chuyén
nhiét.

Nhicu khi phai thyc hién phan @ng hoa hoc d& chuyén hda cdc chit bin da
bi hidp phu thanh cic san phdm d& sau do dé& thuc hién khi hdp phu bang
nhitng bién phap trén.

Khi chon dung moi d€ trich ly cdc chat bin di bj hdp phu d than phai tuan
theo nhitng ytu ciu sau:

- Do hoa tan chdt ban trong dung moi phai lén hon trong nudc. Hé s
phan bo cta chit nay kbi trich ly phéi sao cho 16n hon 1.

- Dung moi phai dé tim udt be mat cia than, cd d6 nhét thap, nhiét do soi
thip, d& bay hoi ciing véi hoi nudce dé& sau d¢ dé tach dung moi khéi chit bén
va khi tich chat bin khoi 16 héng trong than; khong yéu ciu qua nhigu nhiét
lugng. Dong thai dung moi khong phai 1a nhién ligu dé chay hoac it ra c6 nhiét
do tao hoi cao. Khong tao hén hop né voi khong khi & digu kién khit hdp phu.

Trong didu kién sin xuit cing nhu nghién ciiu cac tram hdp phu thi
nghiém vé x{ ly nudc thai cong nghiép, dé trich ly chdt bdn da bi hdp phy &
than ngudi ta dung nhitng chit sau: metylelorua 8 dang hoi bao hoa vai hdn
hop ngung léng cloetan, metanol, etanol, axeton, benzen. Nhieu trudng hap
nhitng chdt trén dé chdy nén khong duge phd bién rong rai. Gan day ngudi ta
nghién ctu st dung cloroform, rugu don chie, da chie.

Phuong phap don gidn nhit d& khi hép phu la diing cdc chit hitu cd dién
ly y&u. Thuc chit la chuyén phan t{t ctia chung thanh dang phan ly. Doi véi cac
kizm hitu cd phai dam bdo pH = pX| - 3 va véi axit hitu co pH = pKy; + 3.
Nhitng ion cia cde hgp chit hitu co nay sé chuy&n vao dung dich nam trong 16
hdng cha than va cd thé dung nude nong hoae cdc dung dich axit (khi khi hdp
phu kiém) hoae kiém (khi kht hip phu axit hoac phenol) dé rua sach than.

D& vdi nhirng chit khong dién ly nhung dé bi thay phan trong moi trudng
kiem nhy cloral, dinitroclobenzen,... (khi da hdp phu vao than) néu dem phun
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kidm vao than thi sé tao phan dng va san phdm sé phan ly thanh jon (formiat,
dinitrophenolat) va ¢d th€ dung nudc d€ ria sach than.

Khi cho bay hai cac chét da bi hdp phu trong than cung véi hoi thi dp suft
toan phan cia hoi vao cac 16 hdng nhé cua than cling bi giam di. K&t qua vige
khi hdp phu thyc t& chi dién ra & b2 m4t ngodi cia hat va do d6 ham lugng
chét b&n tan trong nude ngung bi gidm nhidu. T dd dieu kién t8i uu khi chung
dé chét ban bay khoi than phai cd 4p sudt du 3-6 at.

Lugng hoi toan phan tiéu hao cho vige hoan nguyén vat liéu hdp phu gom:
hoi tiéu hao cho nude con lai trong cdce 16 hdng cta than va trong khe hé cla
hat (sau khi x4 nude khéi thap) bay hoi; hdi tiéu hao cho viée dun ndng l4p vat
licu t&i nhiét do di cho cac chdt ban bay hoi khoi 15 hdng c@a than va hai tiéu
hao cho viée van chuyén hoi ctia chit bin tif thap loc sang thiét bi trao déi
nhiét.

O bang 7.2 1a mot & s6 lieu vé lugng hoi toan phan tidu hao dé chung 1 kg
chét ban bay hoi khéi than hoat tinh khi hoan nguyén sau khi xlt Iy nudc thai
cong nghiép.

fasty 7.2 Lugng hei tidu hao khi hodn nguy#n than host tinh

Nhiét dd l Nhiét dd Lugng tiéu hao,

Chiit Win i s i hoi kg/kg cht bin
o % bay ra
Clarofurm 612 ; 1o - 115 10
12 - Dicloetun #3,7 10 - 115 10
Nitrobenzen 2109 200-210 W00
Nirroclobenzen (parit) 2420 200-240 40 -50
(ueto) 2450 '
“Friclophenol i 240 - 250 40 - 50
Nitratoluen {pari) 237
{veta) . 2223 150 - 200 100 - 150

V& phuong dién kinh t& khi hoan nguyén than bang hoi ciin xdc dinh ty s6
gitta gid thanh clia sAn ph&m thu hoi véi gid thanh hoi tiéu hao.

Ve mat ky thuat, cin xdc dinh ty s& gitta lugng nude thai va lugng nude
ngung tao thanh khi chung chét ban bay khéi than, nghia la mic 46 t&p trung
sin phfm. Thyc t& cho thdy ty 1¢ nay khdng dudi (15 - 20) : 1, tc la dung tich
nude ngung khong duge qua 4,5 - 5% dung tich nudc thai.

Khi hoan nguyén bang hoi, viéc tang nhiét do cla vat liéu va tiang tée do
bay hei cta phan t& chét bin déng vai trd rdt quan trong.
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Ding khi tro néng dé khi hdp phu thyc chét la cho cac phan t chédt bén
bay hoi va di theo khi tra, khi sau khi qua thap loc hdp phy bi lanh di, mét
‘lm_jng chdt ban sé& bi ngung & thiét bi trac ddi nhiet. Chang han sau khi xit ly
nudc thai chda axit axetic thi ngudi ta hoan nguyén bang khi trd, o
'T4t.ed cdc phuong phap hoan nguyén trén day chi dung khi san phim thu
hdi la lbai qui co gid tri cd thé st dung lam nguyén lisu cho san xuét.
7.4.2. Phuong phdp phan huy

Khi céc chit bi hap phu khong phai 12 nhirng san pham qui thi ngudi ta
khong cin thu hai. Dong thoi vdi hodn nguyén than ngudi ta phai khit ludn cac
chit d¢. Vi vay ngudi ta hoan nguyén than bing phuong phap nhiét: dung hén
hop cac khi d6t d& d6t than vdi hai nuée & nhiét do 700 - 800°C trong diéu
kién thiéu oxi.

Hodin nguyén bing phuong phap nhiét sé cho higu sudt cao khi thyc hién
qud trinh trong 10 voi lop gia 1ong. Thai gian hoan nguyén bang nhiét khong
qua cao 20 - 30 ph.

Hoan nguyén than hoat tinh 1a

két qua thyc hién mot loat qud —kai’
trinh gitta chdt da bi hdp phu véi Than dén )
hai nude ndng 700°C. hodn ngugén

Mot phan ciac hgp chit dé bay
hoi sé bj ddy di cung vdi hal nude,
Néu 4 600 - 700°C ching chua bj
phan huy thi cing bi bay hai di
cung vdi khi thai va sé bi tiép tuc
phan hiy trong hoi nong (bi oxi hda
do khong khi du trén chét xic tac).
Mot phin cdc chdt ban bi ddy di sé
b} oxi hda bdi hoi nude ndng 700 -
750°C (thanh CO, CO,, NH;,..).
Csc hop chit thom da bj hdp phu &
than cung vdi cdc mach vong n@ng
tu khi hodn nguyén bang nhi¢t bj
phan hiy va tao mot mang than

Hinh 7.11. Ld dé hoat héa va hodn nguyén

) than trong ldp |6 Wing:

méng ¢ bé mat than hoat tinh. O i phéu nep than vao ngin hoan nguyén; 2- ngdn
700°C hoi ndng cing hoat hda hoan nguyén; 3- phdu nap tan véo ngén‘hoai héa;
4- phéu thu hdi than da hoan nguyén; 5- phéu thu
hbi than md da dudc hoat héa; 6- ngan hoat hoa;
7- 16 d&t ap Iye; 8- ngdi dét

mang than nay va lam bé mat hat
than ed cau truc hoat tinh trd lai.
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Trong da s§ trudng hgp hoan nguyén than hoat tinh bang nhiét duge thuc
hian chung véi tram hoat hdéa than - nguyén lieu d€ b dip ton that than trong
qud trinh san xudt (h.7.11).

Tram hop nhat nay 13 mdt 1o ba thng lam viée véi lap gia long. Ba tang
dugc ngan cach bang cac tdm ludi. Lo duge xiy bang gach hoac bétong chiu
lta.

Tang dudi ciing 12 khéng gian chida chit dét, trong tunen chua ngdi dot.
San pham khi ddt va hoi nude duge tron 1in ¢ tang dudi cung nay. Nong d6 hoi
trong hén hgp v6i khi dét phai la 50 - 60%.

O 1000°C phan 1ng hén hyp hoi - khi dién ra va hén hop di gua 16 dan vao
cdc ngan hoat hda. Ngubi ta sé dinh ky dé than antraxit voi dé tro khéng quai
8 - 9% (cdp phoi kich thude hat tir 0,25 dén 1,5 - 2mm) hoac than da nghién
vio tang hoat hoa dusi cung. Toc do khi @ 1iér dién cac tang khodng
0,5m¥m?s, vi @ téc do dd than mdéi ton tai d 16p gid 1ong, bao dam tiép xue tét
giita hat v&i hén hgp hoi - khi. Cong doan hont héa than antraxit kéo dai 3 -
4h. ’

Trong qud trinh hoat hda khoang 60% than bj oxi hoa béi hoi nude thanh
CO,. Nhiét d3 & lap hoat hoa than antraxit phai giit trong khoang 850 - 900°C.

Hén hop hai khi voi nhiet dé 800°C sé qua cdc tdm 16 bay hdi lén ting
hoan nguyén trén cung. O dd lién tuc hay dinh ky d8 than c¢in hoan nguyén
viio. Thai gian tiép xdc di dé hoan nguyén 20 - 30ph, 3 trang thai gia long voi
nhiét d¢ 700 - 800"C. '

Than di hoat hda va than da hoan nguyén déu duge dd vao cdc thung
chita. Tit d6 sau khi nguoi lai duoe dén vao cac thap hép phu. Lo hoat hda va
hoan nguyén hop nhit duge xay dung véi cdc chi tiéu sau:

- duding kinh 156 800mm;

- chitu cao 1o 5m;

- cong sudt than hoan nguyén 2,2 tdn/ngay dém;

- cong suit than hoat hda 300kg/ngay dém;

- nhiét do hoat hda 900°C;

- nhiét dé hoan nguyén 550 - 700°C;

- thdii gian hoan nguyén 40 - 60 ph;

- tiéu hao khi d6t thién nhien cho 1t than hoat tinh 3500 - 4000 m?/t4n,

7.5. SO BO TRAM XU LY NUOC THA1 BANG PHUONG PHAP HAP PHU
%.5.1. Truong hgp xi Iy phuc hbi (thu hdi chit qui)
Khi chon s¢ db cong nghé phai dya vao cdc chl tidu sau:
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- gia thanh san phadm thu hai;

- gid thanh vt lidu hdp phu;

- chi phi khi hoan nguyén vat liéu.

Né&u gia thanh vat liéu h&p phu thdp hoan chi phi khi hoan nguyén va gia
thanh san phdm thu hdi khong thé bl ddp duge hidu 88 chi phi trén thi khong
nén hoan nguyén. -

Né&u khéng can hoan nguyén thi don gidn nhit 13 so db x¥ 1y nude thai véi
hdp phu tinh (h.7.2, 7.3). Néu phai hoan nguyén thi cd thé ap dung cdc so do sau:

7.5.1.1. Tram xtr Iy vdi hoan nguyén bing hoi

Uﬂj J‘._.;,:} Thy ""J_;\.'

fasmannrnnl LITTIIN EFTTITL
ﬂcaa zqnaau 00’:0‘. -
Toa e Sl |rae o7 8
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e =
| 1
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Dén fhré}‘ b TE 0 San  ——

idrm fanh w0 :n;rm o | y
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Ka'vde AC thdng
A0 dT MESE sach

Toi hé théng
o NEng gis

Hink 7.12. 8¢ db codng ngh& tram hdp phy cyc b dé xd Iy nudc thal chda
céc chit dé bay hoi (hoan nguyén bing hdi nudc néng):
+ thing chla phin dd didu chinh pH cla nudc thai; 2- thing dinh lugng; 3- dai 4p e, 4- bam;
5, 6- thip hdp phy céng tac; 7- thip hdp phy ngét ra dé hoan nguyén blng hdi nudc néng;
8- thiét bj 1am lanh; 9- binh tach nudc ngung; 10- bé loc trung hda nude di xJ ly

Hinh 7.12 la so dd tram x1 1y v4i hoan nguyén bing hoi ndng. Thiét bi trao
ddi nhiét (lam lanh) dugc ndi véi 6ng dan chung cia ba thdp hdp phu. Nhiét do
lam cho hoi nude ngung tu phai cao hon nhiét dj tinh thé hda cta chat ban
duge thu hodi dé tranh téc 8ng trong binh trao ddi nhist.

Khi ding hoi d& tach cde chét khéi than thi s& tao mot lugng khi dang ké.
Chang han, khi xif Iy nuée thai chda cdc san phidm nito thi s& tao mét lugng
khi nitg oxit cing bay theo hoi. Vi vy & binh chia nudc ngung phii cd 8ng néi
v6i hé théng thong gic hoac ndi véi hé théng hut khi dd.

Khi ch4t ban duge tach khéi than va ft tan trong nuéc thl duge tach khoi
nude ngung bang cdach 1dng. Phan nudc lai cho v& hé théng thodt nudc bin
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trude khi cho vao thap hap phu. Phan san phfm & dang tinh thé, hosc dhu md
tuy thudc do tinh khiét ctia nd cd thé st dung luon hoac dua di xit Iy thém de
s9 dung.

Theo sd db trén ngudi ta da thu héi cde san phdm nhu cacbon sunfua,
dicloetan, nitrobenzen, nitroclobenzen,... v6i higu suit kha cao.

Hoi tieu hao cho hoan nguyén khong dang k& so vdi lugng nudc thai. Vi du,
déi vai dicloetan 0,15%, cacbon sunfua 0,5%, 3 - 4%, chi ¢¢ déi vai nitrotoluen
7- 10%. '
7.5.1.2. Tram x&r Iy véi hodn nguyén bing hon hop hoi nudc - khi

Déi voi cac chdt khd bay hai cang voi hoi nude bo hoa hodc cac chat c6 do
hoa tan trong nudc cao thi nén ding khong khi hoac khi tro va dun ndng lén
t&i nhiét do cao hon nhiét do so6i cha chit dd d€ hoan nguyén,

Nhist do phan huy than hoat tinh khoang 400 - 450°C nén néu ding
khéong khi nong trén 300 - 350°C sé khong duge. Tuy nhién cd thé dung cac
loai khi nong - san pham d6t chay ctia khi thien nhién. Hinh 7.13 12 so db cong
ngha tram hdp phy d& xi Iy nude thai chita axit axetic.

Nudc duge axit hda thém bang axit sunfuric cho t&i pH = 2 - 3 rdi cho qua

3

Knay kb 250°C

oy

i

iy

7

-
=
3
oy

Sz 1

-
)

ik 7.75. S0 db cbng nghé tram hip phy cuc bé dE xd 1§ nudc théi chia
axit axetic va hoan nguyén bing khong khi néng hodic khoi khi.
+ b8 chia nudc thai 2- may bom; 3- dai nudc; 4- digu chinh tdc dé, 5- thap hép phy chua than
hoat tinh; 6- thidt bj lanh; 7- binh chla nudc ngung; 8- thap lgc hép phu d& xu ty khi (dd ngudi)
trude khi x4 vao khi quyén

157



thap loc than. Khi ngat ra dé hoan nguyén thi duge ndi voi 1o phat nhiét.
Kiléng khi duge may nén khi ddy qua lo phal nhiét (t6i 300°C) 1di vao thap hép
phu. Qua 16p hip phu thi khong khi sé bao hoa hoi axit axetic, tigp theo hon
hop lai duge dan qua thigt bi lam nguodi dé ha nhiét do xudng 20 - 25°C; & d¢
65 - 70% axit axetic s& bi ngung tu. Khong khi ngudi dugc qua thap hip phu
thi hai chia than hoat tinh va dugc lam sach (khi lugng axit axetic con lai)
roi bay vao khi quyén.
7.5.1.3. Tram xir Iy voi hodn nguyén bing hda chdt

Khi xt ly nude thai chia axit hiiu cd {(chii y&u la axit mach vong), phenol,
cdc loai amin mach vong, mat s6 chét di vong; ching khong bay hoi theo hoi
nude hic hoan nguyén ma tao nhia trén mat than & nhiét do 110 - 120°C.
Ngoai ra ching khong bi phan ly va it hoa tan trong nude néu pH thich hgp.
Do d¢ dé hoan nguyén ngudi fa dung bién phip chuyén cic chat da hdp phu
sang dang ion thi chunyg sé dé dang nha ra khaéi than.

Né&u chdt ban 12 phenol thi ngudi ta dung dung dich kiém, la amin thidung
axit d& 1am phén khi hoan nguyén (h.7.14}).

Nuwac sach

————r——————

O

I ﬁ%)

oo

2 Nuoo ban [T bt ]—N

{inh 7.4 S0 dB tram hap phy dé xd 1y nudc thai chda 2, 4.5 - triclopheno! véi
hoan nguyén than hoat tinh bang cach ding kidm va nudc néng dé rda ndi tiép:

1 bé ldng: 2- may bom: 3 thing hoa trdn; 4- thil i do; 5- thap loc hdp phy dé xu ly nudg; 6-
thap loc hdp phu dé hoan nguyén: 7- may bom kidm dé hoan nguy®n, 8- noi dun kidm - nudc
ria; & dinb lugng kigm xut (40%)

Dung dich phén dude din qua thidt bi dun ndng 161 70 - 80°C rdi qua thap
hiip phu. Ti€p d6 thap lai duge rira thém hai lan bang nudc ndng. Nudc ria lan
dau dam dac sé dude dua vé chuéin b kiem (hoac axit). Nudc ria lan hai loang

ditng dé ria lan diw cda dgt hoan nguyén sau.
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5.2, Truong hgp hoan nguyén kiéu phan huy

O nhizu xi nghiép nude thai chia nhidu chit ban vdi hén hgp phiic tap.
{hitng san phdm sau khi xU ly vita doc hai, lai khong sit dung dugce. Khi do
\gudi ta dung phuong phap xi 1y ki€u phan hdy.

7
8

(tinh 715 Sa dd céng nghd tram hap phuy vGi hoan nguyén kidu phan noy:
1 nUdc axit: 2- nudc kigm: 3- bé tdng chua hén hdp nudc thai: 4- may bom: 5- bd trom;
67 - dinh lugng phén - v6i, 8 bé ldng trong; 9- tron nudc vdi than hoat tinh antraxit;
10- dinh leng than hoat tinh; 11- bom: 12- thap hdp phy kifu gid 1ong; 13- méy bdm can;

4. may ép ioc chan khéng: 15 - 10 d& hoan nguysn than hoat tinh; 16- bé chia than

hoat tinh; 17 - b& IAng trong dot hai: 18 - bé loc cat
Hinh 7.15 1a so do cong nghé tram hdp phu ¢ xi nghiép téng hop hiu co.
Tram xU 1y gom ba ¢ong doan:
- tich cic chit keo - hoa tan vdi tao pH thich hap va dung phén;
- hiip phu cdc chiit dang phan ti hoa tan;
- hoan nguyén than hoat tinh bang nhiét (ddt), ¢ day ngoai kiem, axit,

nude thai con chia ede mudi sat hai, nhom va eae loal khae.
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Chuong 8

XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP LAM THOANG VA CHUNG BAY HOI

8.1. PHUONG PHAP LAM THOANG

Nudc thai cta nhiéu linh vie cong nghiép (hda chat, san xudt sgi nhan tao,
san xudt gidy - xenluloza sunfat,..) chia cic chdt ban dé bay hoi nhu hidro
sunfua, cacbon sunfua, metyl mecaptan, disunfit, dimetyl sunfit,... D€ xt Iy cdc
loai nudc nay ngudi ta dung phudng phap lam thoing tde la cho ti€p xic vai
khong khi (hoae khi tro) trong digu kién tu nhién hoac cudng bite.

8.1.1. Co s ly thuyét va cdc y&u t§ anh hudng tai hiéu suit cua qud
trinh lam thoang

Nhu i biét, ap sudt riéng phan cua khi hoac hai bao hda cua mot chat va
ham lugng cta chit d6 trong dung dich d trang thai cdn bang, dugc lién hé véi
nhau theo quy luat Henri:

C = HP, {8.1)
trong d¢é C - ndng do cua chdt khi hoa tan trong dung dich, kg/m* H - hang s&
Henri, kg/m?. mm Hg; P - dp sudt riéng phin cta khi déi véi dung dich, mm
cot thiy ngan.

Khi thdi khong khi hoac mot loai khi tro ndo do vao nude thal chua céc
chat bin hoa tan dé bay hai, thi hai ciia chit ban dd sé khuéch téan vao bot
khong khi. N&u thoi gian ndi lén caa bot khong khi du dé€ dat dugc trang théi
phan bo can bing cta chit ban trong nudc va trong bot khi thi nong do chit
ban trong bot khi nay ciing duge xdc dinh theo qui luat Henri (8.1).

Trong thuc t& khong bao gid du thai gian tiép xuc dé dat duge trang thai
can bang ma chi gan téi trang thai can biing. Mic dd gan hay con xa trang thai
cAn bing tiy thuge vao t6c do truyén khdi lugng ctia chat ban tir nudc sang bot
khi. Téc do truyén chit lai phu thuge vao muc d9 bao hda cua cac chit bdn
trong bot khi va di¢n tich tiép xuc & bién giti phan chia bot khi va nude, duge
biéu thi bang phuong trinh:

"

= - BfiP - Py, (8.2)
dr

dC
trong dd ek téc do giam nong do chét ban (dé bay hoi trong nudc); - hé
T
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truyén chdt theo mat dan vi dién tich ti€p xuc ¢ bién gidi phan chia nudce - khi;
f - tong dién tich tiép xtlic cta cic bot khi thdi qua nude trong mot dan vi thoi
gian; P| - ap sudt riéng phin cin bang cta hoi chit bin trong bot khi & thui
di€m 1ing véi nong do C cda chdt bén trong nudc; P, - ap sudt riéng phan ctia
chit bin trong bot khi & thii digm 1.

Nhu vay ta thay tée do va higu sudt khi cde chit ban trong nude tiuy thude
vito nhiéu yéu t8 nhu: nhiét do, mie do phan tin khong khi, pH va su cd mat
cla cac tap chit bdn khdc trong nude thai.

Khi nhigt d6 tang lén, do dan hdi cia hoi chdt bdn déi vai nude ting lén,
hiéu s¢ P, - P, tang, két qua sy khit hap phu (khu cdc chidt bdn trong nudc)
cling tang lén.

Mic d6 phan tdan cia cdc bot khi thdi vao cang cao, cac bot khi cang nhd
thi tdng dién tich ti#p xic & bién gidi phan chia nude - khi cang ldn va hiéu
suat khi chit ban cang cao.

Khi nuge thai chita cdc lap chdl ban khiac nhu cac tap chéit lo hing, cic
chit hoat tinh be mat tidc Ja tao 1dp bot trung qua trinh khd khi sé lam giam
hiéu sudt cong tdac ctin tram.

Cutng 46 lam thodng, cudng do tudi, cic yéu td ciu tao clia thap khi khi
va hé théng phan phdi nuéc - khéng khi cing anh hudng téi qud trinh khi khi.
Khi chon eutng do lam thodang (thoi khong khi) cAn phai tinh tdi kha nang tao
tiéng nd. Nong do csc chit dé bay hoi trong hdn hgp khi ra khoi thdp phai gidi
han trong khoang 12 - 14 mg/l mic dau gisi han tao tiéng nd 14 34mg/l.

Khi lam thodng nudc thai bang khong khi, song song véi qud trinh khit khi
titc 1d qud trinh chuyén chdt ban tit dang hoa tan sang dang dé bay hoi, con
dién ra cde qua trinh oxi hda céc chait ban bdi oxi ctia khong khi. Cudng 46 oxi
hda tiuy thudc ndng do chit ban, nhiét do, pH cua nude,...

8.1.2. Céc loai thidt bi lam thodng bling khéng khi

Co th€ lam thoding nudc thai bang phudng phdp tu nhién hay cudng bic.

a) Lam thodng tu nhién duge thuc hién & edc hd ldng 16 thién va chdt bdn
dé€ bay hdi s& bay di theo mat thodng ciia nudce. Song hiéu qua khit cac chédt bay
hoi theo mit thoing khong cac (kht H,S khong qua 50-60%) tham chi véi
nude luu tai trong ho tsi 5- 15 ngay. Nhu vy bién phap lam thodng tu nhién
ching nhitng cho hiéu sufit khong cao ma doi hai nhizu dién tich xay dyng nén
ngudi ta it ding. ' . S

b) Thiét bj khit khi bang bién phap cuding bic gom ba loai chinh: thép vai
vét lidu tiép xic; théi khéng Mhi nén vae Iép nude va thap chan khéng,

Hinh 8.1 1a thap khu khi vai vat li¢u tiép xiic 1& vong su. Doi khi 16p vat
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jeu tiep xue 1a cie giat g6, Chiéu cao lap vat licu khoang 2-3m.

i 5.1, Thap khi khi hay thap lam thoang bang khéng khi:
1 thiét bi phun nudc: 2- thiét bi hé théng théi khi: 3- mang phong ngua;
4. 6ng xa can day: 5- vong rasiga: 6- thay tinh bao muc nudce

Nhuge dicm chinh cian loai thap khu khi vai vat licu tiep xuc la: dé bi u tac
boi cie tap chat lo g trong nude thai, tham chi e khi nong do caa chung
thip. phue hoi varda vat licu mét nhicu cong. Do d6 doi hoi phai loc hoan toan
chat 1o fimg khoi nude thai trude khi dun vao thip. Luu lugng ctia thap khi
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khi loai nay tiy thude vao loai khi ban, nong do cia ching trong nude thai va
cudng do lam thodng. Vi du trong nude chida 10-30 mg/l H,S: 50- 100 mg/ CS,
vit 500- 1000 mg/l CO5; luu lugng nude thai qua thap khi khi 1a 10- 15m*/m?h;
luu lwgng khong khi la 150 - 350m*/m<*h; nong do H,S giam 80-85%; CS, giam
80-90%; CO, giam 60-80%. Néu tang cudng do lam thoing thi hiéu suit khong
tang la bao ma lai tao nhiéu bot. 4

Loai thiap khit khi kiéu thoi khong khi vao lop nuoe cing cho cie chi tiéu
cong tdae tuong ty: vai luu ludgng nude thai 8- 10m Ym2h, luu lugng khong khi
80- 100m*/m?h; nong do H,S giam 85-95%; CS, giam 80-90%; CO, giam
T70- 80%.

2" nutc vdo hé

thong theat nuve

Hinh 8.2. Thap khi khi chdn khéng
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Cic loai thap khit khi chan khong <6i théi khong khi vao s& cho hidu suft
khit khi cao nhat (h.8.2). Véi chidu cao 16p nudc tit 1,5-2m, cudng d6 théi khi
100- 150m>3/m?h, cudng do tudi nude 30- 40m3/m?h, thi hiéu sudt téch cac loai
khi trén dat duge téi 98%. Loai thap khi khi & hinh 8.2 cd thé lam viéc vdi 4p
gudt khi quyén hoac ap sudt chan khong. Nudc thai chita CSy, H,S va cac chét
ban khac duge din vao theo éng I qua thist bi phun 2 phun nude thanh cée
giot nho d&€ phan ph6i vao thap.

Trong thap muc nude 3 luon ludn duge gill ¢6 dinh. Khong khi duge dan
vio theo éng 4 qua hé thong phan phéi kiéu dla khoan 16 va suc trong nudc.
K&t qua cac khi tan trong nude sé bio hoa trong cic bot khong khi, hén hgp hai
- khi dd s& qua thiét bi 6 dé git cac giot nudc lai va dan di xU ly tiép tuc. Nude
sach sau khi xi ly duge dén theo 8ng 9 qua binh dn dinh muc nudc 10 dé tdch
bot khong khi roi tran theo gng 11 qua thung khi ép 12 va ra h¢ théng thoat
aude. Khong khi tiach ra khoi nude & binh 10 lai duge dén theo dng 13 vao
thap.

C4u tao cia thap cho phép giit nuéc vai bat ky chidu cao mong mudn bang

cach lap rap cée &ng 9, 11, 13 thich hgp. Dé quan sit myc nude trong thap
ngudi ta 14p mot 6ng thiy tinh, chl myc nudc & binh 10. D& tranh gay tiéng né
ngudi ta dat mot mang phong ngia 8, ong 11 d& xa can théap.

Thap khit khi ki€u nay o6 thé khit duge chit khi bat ky trong nude thai,
voi ndng do bat ky cua chat 1o litng. N6 cd the xtt 1y nudc 9 ap sut chan khong
ciing nhu ap sudt khi quyén (4p suét trong thap nén gilt khoang 0,7 - 1,2 at)
'va cho hiéu sudt cao. Ngoai ra con tao didu kién t6t cho viéc st dung CS, sau
d6. Nhu vay dong thai voi xu ly nuéc thai, thap ki€u nay con giai quyst duge
v&n dé & nhiém khong khi.

8.1.3. S¢ dd cong nghe tram khi khi bang khi tro

Nhigu khi néu dung khong Kkhi dé lam thoang va khi khi rdt cd thé tao
nén hén hgp nd nguy
higm. Khi dé ngudi ta 3
phai thay khong khi Nudc thdi
bang mot loai khi tro it e

WuTe

A
han, ngudi ta dung N, Har nudc
hoac C0Q, 0o nhié :

A > nied Nuac sach . KR
tram ngudi ta dung _ Khoi -

2

tan trong nudc. Chang

’

khai, sin pham dot

. 4 - ! i X .
chay cta ciic loai nhién fhink 8.3, S0 dB khd khi CS2 bang khoi
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lidu dang khi hoac long véi didu kién khong l&n khong khi trong d¢. Khdi néng
la hén hgp gom khodng 12% CO, va 88% N,. Hoi nudc trong khdi sé& ngung tu
tryc ti8p ngay trong nudc,

Hinh 8.3 1a so db tram khi khi CS; trong nude bang khdi do dt chay khi
d6t thién nhién.

Khdi duge dén vao thap 1 va hdp thu CS, tif nude thai. Hén hop khdi bao
hoa CS, duge dn sang thap hdp phu chia than hoat tinh, & d6 CS, bi giit lai.
Than hoat tinh bao hoa CS; theo chu ky duge hoan nguyén bang hoi nuée nong.

Hoi nudc va CS, s& ngung tu & binh ngung 3 va din qua bé chia 4. Tt do
CS, duge dua di s dyung. Nhizu khi khong thé st dung khi thu hdi nén ngudi
ta phai dua hén hap khoi bao hoa khi CS, dé€ ddt xuc tac hoi hiu co (& nhiét do
280- 350°C) trong khong khi qua 1dp quang mangan. Cac hén hgp s& bj oxi hda
hét, tao CO, va H0 vdi thoi gian tiép xtc giira khi va 1dp xdc tac chitng 0,3s.
Khi d¢, trong sd do cong nghe trén thay thé khéi vao thap 1, 1a khong khi da
d6t nong & 300°C va trong thép I chia 19p Xc tac thay cho 18p vat ligu tiép
xuie.

8.2. PHUONG PHAP CHUNG BAY HOL
8.2.1. Nguyén 1y va so db cong nghé

Khi céc chét hitu ca d& bay hoi va cing vdi nudc tao thanh hén hgp dang
s6i thi nguvi ta diing phudng phap chung bay hoi d& cdc chit d6 cung bay theo
hoi nude. Trude tién mudn si dung phuong phdp nay ngudi ta phai xét dén
nhiét 4o s6i cia hén hgp va ty 16 gitta lugng chit ban hitu co va lugng nude
cung chuyén sang dang hoi khi chung cét. Né&u ty 1& nay cang 16n so vdi chinh
ty 16 giita ching (chét bain va nude) kic binh thudng thi phuong phap nay cang
¢ Igi. Nhigu hén hop déng s6i khi ngung tu se hinh thanh cdc 19p riéng bigt va
do d6 rat a8 dang téch cac chét bdn khdi dung dich bao hoa. Tuy nhién, nhiéu
khi ching khong hinh thanh cdc lép riéng biét do dd hoa tan cla ldp ngung vai
chét bén rit 16n. Nhitng hén hgp dd vin cd thé sit dung true ti6p hoac cd thé
s dung sau khi xd 1y bang phuong phép trich ly.

Hinh 8.4 1a so dd cong nghé cia tram xd 1y nudc thai bang phuong phap
chung bay hei. Nudc thai va dich ngung bio hoa (sau khi thu hdi chét bin) déu
duge din vao b€ chua 1.

Tit d6 hén hop duge bom 8 bom 1én he théng ngung - trao d4i nhiét 4 va
5 rdi vao thap chung 6 chda vat ligu ti€p xdc.

O thiat bi trac ddi nhiét 4 va 5 nude thai duge dun sdi lén t4i nhiet do sbi
nhty nudc sau khi duge xt 1y va nhd hdn hop hoi nude véi chc chdt bin hitu cd.
Nutc thai sau khi xit 1y sé nong lén tdi 100°C tit phan dusi thap chung nhd
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basn 7 bum 1én thiét bi trao d6i nhiét § £6i xa vao hé théng thoat nudc hoac ti&p
tue dan di xu ly.

ra o i g el sl Y

Jhiat e ade s o
— - -
L ) 2 -

f

Ml N4 86 db tram thu hdi chat hdu oo d& bay hdi trong nudc thaj béng phudng phap chung cét

Dony thoi hoi ning cing duge din vao phia dudi thip chung 6. Hén hop
hai nude va chat biin tir phan trén thdp chung 6 ciing duge din ndi tiép qua cac
thiét bi ngung trao déi nhiét 4 va 3. Phan nudc ngung tu thiét bi 3 duge dan
vao bé Ying 2 dé tich dich chit ban hiu co: \6p trén dich chat ban hiu co 14
san phim duge dua di 5 dung, lép dudi la lap nuée ngung (bao hoa chdt ban)
dan ve be chaa [ vi duge xd 1y lai cing véi nudc thai).

8.2.2. Tinh toin cdac thong s6 cong nghé vi cfiu tao thdp chung
8.2.2.1. Lirgng nhiét chi phi cho viéc chieng ed't

Lugng nhiét niy dude xic dinh bdi ndng 49 chdt bin trong nude va lugng
nhiét trong hoi ra khoi {hip cing nhu Jugng nhiégt trong nudc thii trude va sau
khi xur ly. Vi nudGe thai trude khi vio thap duge dun ning g thidt bi 4 va 5 téi
nhi¢t do dng voi nhigt do cong tace & phan trén cta thap chung, cho nén lugng
nhict ehi phi cho vite chung ¢t chinh la téng lugng nhiét trong hoi ra khoi
1hap vit lugng nhidt ¢in dun nong nudie thai tit nhiet do & phan trén thap tdi
nhict 4o nude thad sau khi x0 1¥ ra khoi thap.

Nhict do phitn trén cta thap la a96-99°'C.

Nhict 4o nude sau xd Iy ra khoi thip 1a 101-102°C.

Nhiot 46 o thiél bi trao doi nhiét 5 1a 095- 98C.
8.2.2.2. Hicu sudt xir I hodic ning di chdt bin trong nwic thai sau xir If

Khi dong nude duge dun nong d nhiét dé soi di nguge chidu véi hoi nong,
nhitng tap chit bin dé bay hai trong nuoe s€ dan din chuyén sang thé hai va
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phan bé gita the hoi va nude theo qui luat phan bo:
K =——, (R

trong dé K - hé s6 phan bid; €, - nong do tap chit trong hali nuce 3 trang thai
cin bang, g ngung tu; €, - nong do tap chat trong nude ¢ 1eang thii ein
bang, gil. -

Gia tri cha hé s0 phan bd tuy thude ding chit ban va nong do cta chung
trong nudc.

Bang 8.1 la gia tri cta hé <6 K d6i vai cie dung dich tit 0,01 N dén 0.1 N.
fanyg N7, Gid tr hé s& phan b8 K cia mét 88 chit

(.Iml ¥ Ih et !\ Chinn an (IS

Anmonic 13 Al S5
Mutylimin 1 Moty Tambin i
Lisy Kunany My Bensuiauhn 33
Propy ki 30 Phenol 24
1ty kimin 43 Tnon 12

flicu =suit xU 1y hoae ham ludng chat ban (rong nude suu kbi xi@ 1y tay

thude vao nhitu yeu to co bin v a duoe bicn thi bang phuong trinh sa

K- DO
= . 5.4
PRer -
Iz ]
v o= - wr df, Y
b PR

trong dé K - hé w0 phin boy €, - nong do ban Jau eun chit bin trong nadde
thai, gil; € - nong do chat b in trong nude ra khoi thip, gL P - luu lugng dan
vi ean hoi, l(g,’kﬂf nude, & - mat Jdo phun nude trong thap, mym? h; - dién tich
tiép xuc don vi cta vat licw, m~m?Y p - hing =0 thyue nghiem co thd nguyén
my/h: H - chitu cao caa thip chung, m.

Trong diéu kién thye té ¢ dan gidn cd the dung eong thic:

b.C
CF mme e 8.06) .
;J:! f{ + b
i - {1
= - _ 8.7
l”lrl'f_l

5223 V0 cdu tuo

4 thé chon:
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. dudng kinh thdp chung D = 0,6 - 3 my;

_ chiéu cao 16p vat liéu tiép xuc H = G- 12m;
- mat do phun & = 1- 3m>/m?h;

- lugng hoi P = 0,5- 1,5 kg/kg nudc;

- nang sudt cda thap chung 20 - 200m3/ngd;

- dién tich tiep xuc don vi o tiy thude vao loai vat ligu ¢d thé chon nhu &

bang 8.2.

fidny 8.2. Dign tich tidp xic dan vi cun vt ligu

Lo vill Hidu ! Kich thude, em

u, mzfm3

_______,__._.____-u___A____._——-——v——-———-_—’__’

(e vong; xoin 75x 15 ||
tron : 113 % 10 ||
sur 25x25

1linh khdi
Than ¢Oe nghicn

225% 13X 68 |

o "~ 75 I
Ihach unbh nghidn ;

8.9.3. Uu khuyét diém va chi tiéu kinh t&

935

G
110
22
40
45

Phuong phdp nay c¢d uu diém 1a don gian, cho hiéu sudt x11 ly eao, tao didu

kién tot cho viée xi ly nudc thai bang phuong phap sinh hda va khong lam cho
nude thai b nhiém bin thém nhu phuong phap trich ly. Tuy nhién nong do

chat ban sau x{ ly van con cao, gia thanh xu ly vin dat. Vi vy ngudi ta chi su

dung phudng phap nay khi chdt bdn thu dugc 1a san phdm qui va cé thé ban

d8 bi dap khédu hao.

O bang 8.3 1a dac tinh mot s§ chit hifu co tao véi nudc ngung hén hop
déng s6i va cd thé dung phucng phdp chung bay hoi dé loai khoi nude thai

(naphtalin, nitrobenzen, phenol).

fiang 8.5. Thanh ph¥n phirng b3n hop ding sdi v¢&’ ~uéc vi nhidt b oiis ching
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Tiép bing 8.3

] 2 3 4 5 6 7
Iy Ibeneen ; - - 0866 1362 988 80,4
Nuphtalin 0003 25 | 145 2419 809 iL0
Lzobuy! 91 15 0810 1080 6ld 666
Diszopropylen 0 20 0,725 684 955 964
Anizon - __ 0,990 1535 104 964
Elykxelat 78 15 a0l 0 771 . 902 918
Cachon letraciorne - 20 1594 766 56,1 & 56,1
Clorolorm 082 20 1489 6L7 13,6 975
“Tricloctylamin | Gl 25 147 87,1 90,2 946
Cobenzen 0,18 25 L107 137 902 750
Nitrobenzen 0204 30 1205 - 2108 98,0 142
Phenoi 83 20 L071 1818 996 92
Aanilin 37 30 1022 1840 75,0 18,2
Trietylamin 09 75 0,725 894 750 90,0
Dicloetan 09 o ! 1256 835 720 916
Epiclohidrin . - - Lisy o nre 80 1 750

D& tiét kism ngudi ta phai phuc hdi hoi bang kigm va tuan hoan hoi dé
dung lai.

D& xit ly 1m? nudc thai chiia phenol ngudi ta phai chi phi khoang 20kg hoi;
2,2 kg kitm NaOH, 18 kWh dién ning.

8.3, PHUONG PHAP TUAN HOAN HOI NUOC
8.3.1. Nguyén 1y va co sd héa ly ciia phuong phép tuln hoan hdi nude
8.3.1.1. Nguyén Iy cong vic vi pham vi sir dung

Khi ham lugng chét ban trong hén hgp dang s6i khong cao ldm va d& xu 1y
dbi hoi phai t6n kha nhigu lugng hoi, thi t&t nhat nén hoan nguyén, phuc Fbdi
va tuan hoan hoi nude d& dung lai. Phuong phap tulin hoan hdi nude duge
ding chi yéu d& loai edc chét hitu cd dé bay hai va 1a cac chit dién ly y8u. Muc
4o phan ly ca cac chdt dd tuy thudce vio pH cia nude thai. Can th&y ring chi
6 thé loai cac chat nay ra khoi nudc khi ching & dang phéan tit - tdc la phai
tao gia tri pH thich hgp dé thyc t& chiing khéng bi phén ly.

Tu hoi nude tuin hoan, ngudi ta lai thu hdi chit bin bang dung dich kidm
néu chit ban la loai axit y&u hodc bang dung dich axit v6 cd n&u chit ban la
loai kiém y&u. Khi dung dung djch axit v6 co d& hoan nguyén hai, doi hoi phai
diing vat liéu chiu axit d& lam éng dan va thap chung.

N&u ndng da cde chit ban trong nudc thai chi bang 0,1 - 1% thi khi ching
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tap trung sang dung dich kigm, nong do phai dat tdi 10 - 20%; tiép theo dung
axit vb ed (thubng la khi CO,) d& trung hoa kigm thi cdc chat bdn sé& hinh
thanh mét 10p riény biét va ¢ thé dung bién phép ling dé tach khoi dung dich.

Trong da s6 trutng hgp, phuong phap tudn hoin hoi nudc duge dung dé

ach cie chiit ban cd tinh axit d& bay hdi khoi nude thai cdng nghidp. Thém vao

dd cie chit ban khi tic dung voi kigm sé cho cdc sin phim tan trong nudc. Cic
chit bin thuing 1a phenol mot nguyén tl {phenol, crezal, xilen, naphtol) va cae
axit cacboxylic.

Phuong phiap tuin hodn hoi nude duge dung phd bién dé khi phenol trong
nude thai cic nha miy khi than (hda coe), edce x{ nghiép ché bidn than niu hoac
san xudt phenol tong hop, crezol tdng hop, axit cacboxylic, «, f3 - naphtol, ché
bién nhua phenol - formandehit,
8.0.1.2, Cor i3 hi6a ¥

Ham lugng chéit ban trong hoi nudc sé cang ciao néu dp sudt ¢t hoi dai voi
nude cang giam. Do do déi véi cde chit cd nhiét do soi cac han nhiét dé soi cda
nude, ngudi ta thye hién chung bay hoi trong didu kién chan khong thi s cd
hicu qua cao han so v6i thye hién trong digu kien ap sudt khi quyén.

Hiéu sudt cia qua trinh khit phenol trong nude ¢ cang cao, néu gid trj cua
hé s6 phan bé phenol trong hoi nudc va nude cang Ion.

Bang 8.4 1a gia tri cia nong dd cin bang C,, C), K.

Béuy 8.4 NBng 48 can bing vi hé 38 phin b8 cha phenol

Niing d0 ¢iin bing ¢l phenol, k g,*m"‘ |
e o Ce 1G53 phin ba K [edng thie (83}

trong nure {7 I qong hevi € o
G066 ! (L159 241
0326 | 0859 | 264
H68 . 1347 2,10
0p70 ‘ 2,02 224
1797 i 4249 ; 236
3420 i 8350 | 244

Theo dinh luat Henri C = HP, nong d¢ phenol hoa tan ty 16 thudn voi ap
sudt riéng phiin cia nd d8i vai dung dich.

H la hang s6 Henri, d6i vdi dung dich nudc bang 3,57 kg/m* mmlg. Déi
vdi cde loai phenol don gian véi khdi lugng phin tit gin bang 100 thi Ap suit
rieng phiin cia nd trong hoi la P = 0,14¢” mmHg, trong dé ¢ 1l nong dé
phenol trong hoi, kg/m?.
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Muc do khit phenol tuy thuge ludng hdi nude, ndng 4 phenol trong nude,
sy c¢d mat cia cdc tap chit khac trong nude, dien tich tiép xice gitta hoi vdi
nude va nhigu yéu té khic. Luu lugng don vi cla hoi mude tuian hoan thuing
bang 1500- 2000m* hoi nude/lm?® nude thiti. Nang do phenol trong hoi (sau khi
k&t taa bang kigm) la 0,00 kg/m?*. Néu trong nude thai chia e tap ¢hat co
tink kieém, thi mic d6 phan ly cia phenal ting 1én va do ddé giam hi¢u sudt khi
phenol trong nude. Cu thé la kbi trong nwde chia amonine thi s¢ gay khd khan
cho viée khit phenol. Khi ham fugng amoniae trong nude bang khong, nong 4
phenol trong ndde 1a 2kg/m?, sau khi chung 6% thé tich duny dich ban dilu thi
néng 46 phenol con lai 13 0,36ky; m*.

Cing voi dicu kién nhu teén, khi ham lgang amonine trong nude
10kg/m*; 30kg/m® thi nong do phenol con lai tuang wng la 0 4dkgim?® va
0,48kg/m-,

Nhu vay sy ¢6 mat cia amoniac cung lam gidm hiéw qui khit phenol. Ditu
nay duge gidi thich nhu sau: Qua trinh thu hoi phenol trong hal nude duse
thye hién bang kiem & phiin dudi thap hip thu O d6 dién ra qui trinh hip thu
va kém theo phan ung hiéa hoc (hidp thu hda hoc). Su tuong tiace gilta phenol
irong hoi nude va dung dich kiém dién ra theo philn dng sau:

C H;OH + NaOH = C,HONa + H,0 . (8.8)

Phenolat tao thanh sé bi thiy phan mianh khi khong cd kiem du. Muc dd
thiy phan sé cang giam néu lugng kigm du tang len va sé cang tang néu nhiét
do tang lén. Vi du, & nhi¢t 46 s6i cda nudc thai néu lugng kitm du hai lan thi
nong do phenol trong hoi nudc va do ddé muc dd thuy phan phenolat giam di
12,5 lan, néu du bdn lin, mic do thiy phan giam 25 lan (bang 8.5).

Hduy 8.5, NBng d§ phenol trong dung dich vd hoi ngung

by I8 giga niing dd Na(I 1 viy C Hg Ol theo mok Li 21 KH| | 41
Nomg 46 phenol rong hui ngeng ty, kym® 388 | 331] 021 0o

Do dd khi dung ph&dng phép tulin hoan hei nude, d€ giam nong do phenol
trong hoi nudc thi diu tién ngudi ta ding dung dich kigm - phenolat d& ria rdi
sau d6 ding dung djch kiém tinh khiét. Khi tdy nhiéu cfp thi nong do phenolat
trong dung dich kiém dat tdi 100 - 200kg/m?>,

Trudc khi dung phuong phdp tudn hoan hoi nudc dé khi phenol trong
nude thai nhia may khi than (héa ede) ngudi ta phai so bé khit amoniac, hidro
sunfua va CO; khéi nude.

Amoniae ty do sé 1am tang pH cta dung dich va phin 18n phenol sé & dang
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phan ly va khong loai khoi nude cing véi hoi duge. H,S, CO, ty do s& lam giam
pH, lam ta cd th& Jam tudng rang sé tang hidu sudt khit phenol, song thye t&
nhitng khi nay sé lam dung dich kidm bi trung hda va gidm kha nang hédp thu
phenol tir hoi tulin hoan.

Nong do clia cac loai khi trén day trong nudc thai trude khi vao thap khd
phenol khéng vugt qua 10- 20g/m>.

8.3.2. Sg db cong nghé cta tram khi phenol trong nude thai

Nude thai nha méy héa cde chia chat bén hitu cd, v6 co, trong dd nhidu
nhét 14 amoniac va phenol. C6 thé khit amoniac trong thap chung bang hai
nudc va xU ly bang voi d€ phan huy cac mu6i lién két. Phenol duge khi bing
phwong phap tuin hoan hai nudc. Hinh 8.5 13 so db cong nghé cla tram khu
phenol bing hoi nude tuan hoan. Nuée thai tit phin bay -hoi cla thap khit
amoniac duge dun tdi nhiét do soi va cho vao bé chia 4. Ti b€ chia ¢ nude
thai duge bom 1én phin trén cia thap kht phenol 1.

Vgl B tida xde
Gdn L dl gid? S <

N

Nyde 33 kb7 phenol dusc

. . .
GIrt by T de Adhe aenitlildy,

Ar s = —

- g At f -
1:’_::}‘ i héy vz bangd | N
cds ving xodel<iertl2gi 7/
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— Nelde thai I+ thdp
Sart phdm _ [T PANTIRIT
phieroiat vé ktho ]

Aiérm #ir kho |

hea chdt z@ |./5
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" Hinh 8.5, S0 db cdng nghé tram khil phenol biing hdi nude tulin hodn:
1- thap khd phenol; 2- thung chda kidm;: 3- thing chla phenolat; 4- b§ chda nudc thai; 5- quat
gi6; 6- miy bom-nudc thai; 7- may bom phenoclat tulin hoan; 8- méy bom phenolat san phdm
' -v8 kho: 9- bum dung dich kidm; 10- rdie thdi gian; 1+ thiét bi dun nong

Thép nay duge chia lam hai phan théng véi nhau bang mot fng d& cho hai
di qua. Phan trén la phan kht phenol, v4t liéu tiép xic bing giat gb. Phan dudi
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1a phan hép phy: vat ligu tiép xuc vong xoén kim loai theo mot hoac vai ba 14p.
Hgi nude bao hoa duge tulin hodn trong thap nhd quat gid 5.

Nudc thai chay theo 16p vat lidéu ti€p xuc bing céc giat g va di nguge chidu
v6i hoi nude tuan hoan. Trong khi d6 phan 1dn phenol trong nuée thai sé duge
bay theo hoi nudc. Sau kbi khit phenol, nudc thai vin con chia cac loai mudi
nén phai din trd ve xit ly 6 thap khit amoniac. _

Hoi chia phenol duge quat gid bom xudéng phin hdp thu phia dudi cua
thap khit phenol, Dung dich kigm 8- 10% dugc chu&n bi va chda & thung 2 nhd
bam ¢ va role thoi gian 10, theo chu ky duge bam lén va tuéi vao 1ép vat ligu
tigp xuc trén cing cta phin hip phu. Dung dich kigm cling chay ngudc chigu
v4i hoi tuan hoan va thu hoi phenol tit hoi d¢. K&t qua tao thanh dung dich
phenolat. D& tang lugng dung dich tdm udt céc vong kim loai ngudi ta dung
bom 7 d& tudn hoan va tudi dung dich phenolat vao 18p vong xoén kim loai
dudi cing. Nhu vay hoi tuan hoan trong thap ian lugt tiép xGc vai dung dich
phenolat, dung dich kiém tinh khiét va duge khit phenol rdi lai bay lén phin
trén 46 tiép xide véi nudc thai. D& tranh cho kizm bj bay di ngudi ta din kigm
va tudi so bé vao lop vong xoan kim loai trén cing vdi chidu cao nhd nhat.

San phdm phenolat thu dudc sé chay lién tuc vao thung va bom vé kho
chita nhd bom 8.. _

Ap suét hai nudc trong thap luén luén duge gitt & khoang 100mmHg bang
cach bom m6t phan nhod hoi nude qua thigt bi dun nong 11.

Nhu vay trong thap khi phenol dién ra hai qua trinh @ hai phan: khu
phenol bang hoi nude va thu hbi phenol tit hoi nudc bing kidm dé tao thanh
phenolat.

Su hoat dong cha thap khit phenol lién quan téi thap khit amoniac. Dau
tidn khit amoniac & phan bay hoi cua thap khi amoniac rdi sau dd nudc moi
bom vao thap khi phenol. :

Hiéu suét khi phenol trong nuéc thai nha mdy hoa ce co thé dat tdi 85%.
Nong d6 phenol con lai trong nude thai sau khi xd Iy khong qué 0,2g/. O cac
nude hiéu sudt cdc tram xU 1y khit phenol thudng la 92- 03%, dbi khi dat toi
94- 98%..

8.3.3. Xdc dinh cac thong s6 cong ngheé
8.3.3.1. Liru leong hoi tuin hodn cin thiét
Lugng nay co thé xéc dinh theo cong thuic:
C (100 - E)
C,-—————
100

V = 1565 , (8.9)
KC, - C;
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trong d6 V - luu lugng cin thiét cta hoi bao hoa kho, m/m? nude thai; C -
nong do pheno! trong nudce thai trude khi vio thiap khit phenol, kg/m?®; C, -
ndng do phenol trong hoi ddn vao khir phenol, kg/m> ngung tu hoi; £ - mic
phin bd phenol trong hoi va treng nude; 1565 - thé tich don vi cta 1 tdn hoi
bio hoa kho o nhiét do 102°C, m?. )

Trong thue t& ngudi ta chon luu luong hoi nude 16n hon so vdi tinh toin va
thuang chon V = 1400 - 2000m*/(m? nudc thai.

8.3.3.2. Ché do nhiit - dp sud't

- Nhiét 46 thap khd phenol cua nude phii khong dugi 100- 102"C,

- Nhiét 46 hoi nude tuan hoan 102 - 1039C.

- Nhiét d6 dung djch kiém tinh khigt 102- 103VC, song thuc t& khd dat
dude vi ciiu taoc cla thap va ché dd bam theo chu ky nén kiém bj ngudi di trong
dudng ong.

- Nhiét d6 dung dich cua phenolat tuin hoan tuy thuée vae ndng do
phenolat trong d6, phai gilt trong khodng 105 - 115°C,

Ap suit du trong thdp khtt phenol khong dude qui 200mmHg. Ap suft nay
Ung vai ap suit cong tdac cho phép trong thip va tén that thiy lue d cic van
khoa trén dng ddn. D& tranh tao chan khéng, 4p suat trong thap khong duge
dudi 50mmHg.
8.3.3.3. Lwa twung dung dich phenolat tudn hoan

Thudng chon bang 5m¥/1m? tidt dién thap trong 1 h.

Luogng kigm tinh khigt din vao thuang 6Id:_1ng dung dich 6 - 10%, tiy thude
lugng nude thiai. Nong do phenol trong dé duge xdce dinh theo phan dng (8.8),
Ngoai ra con phai chi phi mgt luong kiém nua d€ khdc phuc hién tugng thiy
phan phenolat va khit cac tap chat khac nhu H,S, CO,... Nhu vay lugng kiém
chi phi cho viéc thu hdi 1kg phenol ¢6 thé chon nhu sau:

- tinh theo phén \ng (8.8): 0,4kg;

- d& khéc phuc hién tugng thiy phan: 0,4kg;

- khi cdce tap chat lién két axit: 0,08kg.

Tong cong la: 0,88kg/1kg phenol duge thu hai.
8.3.3.4. Dung dich phenolut thu dwve

Dung dich nay la dung dich nude va bao gom:

- eac logi phenel tinh chuyén tit phenolat 15- 18%;

- NaOH: lien két vdi phenol 6- 7%, tu do 5-7%;
- lugng natri sunfit nho hon 1%

- luung natri eachonat nhd hon 1%
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- cac mudi natri khde véi mot lugng nho, cdc loai phenol tach tit phenolat
gom GO 1a phenol va 35% 1a crezol va xilen.

18 tich cic loai phenol khoi dung dich phenolat va thu hoi phenol tinh
khict npudi ta phai thye hién nhigu cong doan.
8.3.4. Ciu tao cua thip khir phenol va cdc thiét bj cua tram xu ly nudc
thai bang hai tuin hoan
8.3.4.4. Thip kv phenol

Thap i mot thiét bi hinh tru ding bang thép: thap gom hai phan duge
ngan cich bang san ngan voi cic éng hoi tudn hoan di qua. Phan trén 1a phan
khu hilp phy, trong ¢y xép cac giat bang g6. Mbi giat gdm 25 thanh gé. Méi
thanh gb day 10mm cao 12Z0mm. Cic thanh gb dat cach nhau 19mm. Duong
kinh tuong dudng cia tict dien méi thanh 38mm. O tam thdp phia trén cac
giat gb dat voi phun kidu dia tron d¢ phan phoi nude thai. D& tranh hién tugng
cie giot nude thai bi hoi kéo di, trén nde thip ed nap day va dat mot giat gom
mot 56 vong gd mang d phia trén voi phun. Phan dudi thap 1 phan hdp phu dé
thu hoi phenol LU hoi nude bang cac dung dich kigm phenolat. 8] phan nay dat
mot s6 jan vat lew tidp xie biang cie vong xodn kim loni. M4i 18p cao tdi 3,8m.
Ciie vong xodn duge ehé tao t cie bang thép cudn, Chieu day cda bang 0,4mm
rong 9,4mm, M6 vony xoan dd ed dusng Kkinh 19mm vi budc 27mm: dién tich
tiep xue cha wie vong coin 11 130m~m? vai khoi lugng thé tich 1a 200kg/m?.
Phia tron 16p vong xoidn, trén cang ed hé thong tudi dung dich kiem tinh khiét.
Tren hi thong tudi con lop vong <oin kim loai cao 0,3 - 0,6m. Trén cic 1dp
vong x0in trung gian cling dat cice hé thong tudi dung dich kiém phenolat. Cic
lap vong xoan tie 1a cac 16p hidp thu duge ngan cach bang cic san voi cdc ong
thong d¢ hei tuiin hoan ciing nhu cic dung dich kizm phenolat di qua. Dudi
didy thip cd thé chia dung dich phenolat, tit dd chay di § dang san phdm thu
hoi. .

Trong be chda dudi diy thip con dat cac thiét bi dun nong (ki€u dng) bing
hai kho. Bé mat tiép xuc caa thiét bj dun ndng la 12 - 22m-. '

Cac thap khi phenol thudng dude thist k& va ch& tuo voi cac chi tiéu sau:

- duing kinh 3.8 - Omy

- ehicu eno 30 - 1om;

- dicn tich cong tie cia 16p vit lidu tidp xue:

gt g 4500 - 11100m7;
vong xoan kim loai 12 600 - 28 400m?;
- trong ldyny toan bo thap: 79,7 - 172 tan;
- %6 lop & phitn bap thu: 2 - 3.
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Mat ngoai cia thap phai cd 10p vat lidéu cach nhigt. Cac thiét bi tudi dung
dich kigm tinh khiét va kigm phenolat thudng la voi phun dang "tudchbin” quay
dé phan phdi d2u dung dich theo mat cit ngang cua thép.

D& phan dung dich kizm ban vao thanh thép lai tudi trd vé cac 16p hédp thu
ngudi ta han thém cac vanh non.
8.3.4.2. Quat gi¢ d€ tuiin hodn hoi nudc

La loai quat dac biét cd luu lugng 60 000m3/h véi ap lye tinh 2560mm cht
nudc. Cong sudt toan tram 70kW. Ngoai than quat dugce hao on.
8.3.4.3. Ludi loc .

Ludi loc bang kim loai cang trén khung thép {dang cai coc) duge dat trén
cdc éng ddy may bom dung dich kigm tinh khist va kizgm phenolat dé€ giir lai
cdce tap chdt, Ludi loc cd 16 1mm?2, Ngoai ra con cdce thung chia dung dich kiém
tinh khiét, dung dich phenolat va ciac mdy bom tudng dng. Cac thap khi
phenol con duge trang bi cdc nhiét ké, ap ké, role thoi gian, cac thiét bi do lun
lugng va cac thist bi ty dong do ki€m tra khéc.

8.3.5. Cac chi tiéu kinh té - k¥ thuat cda tram x 1y nude thai bing hoi
tuin hoan

& day chu y&u la chi phi vé kigm (k€ ca kieém d€ khi phenol trong dau md)
© t&i 30% tdng chi phi. Chi phi vé dién nang khoang 40%, luong cong nhan phue
vu 6%, con lai chi phi cho viéc khéu hao sta chita.

D&i voi tram o6 lugng nude thai khoang 30m3/h ndng do phenol trong nudc
trude khi xit 1y 2g/l va sau x{ 1y 1a 0,2g/1 thi gid thanh san pham phenolat thu
duge & bi ddp duge cho chi phi xi 1y nudc thai.
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Chuong 9

XU LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP TUYEN NOI

9.1. KHAI NIEM CHUNG VA PHAN LOAT QUA TRINH TUYEN NOI
9.1.1. Khai niém chung

Quad trinh tuyén ndi la qua trinh hoa ly phie tap. Trong nude cac phan tl
c6 be mat ky nuéc sé cd khé nang dinh két vao cac bot khi. Khi cac bot khi va
cac phan tif phan tan cing van déng trong nude thi cac phan ti dd sé tap
trung trén be mat cic bot khi va ndi len. Nhiing phén ti nao khong cé kha
nang dinh két vao bot khi thi sé con lai trong nudc. Tiép theo ngudi ta tiach cac
bot khi ciing cac phan ti dinh vao dd khdi it nude.

Phuong phap tuyén ndi duge phé bién rong rii trong viée luyén kim, thu
hdi khoang san qui ciing nhu trong linh vue x{t ly nudc thai.

Nhiing qui luat qua trinh tuyén khodng cing cd thé& st dung trong thuc t&
xi 1y nude thai. Tuy nhién phai tinh téi nhing dac di€ém vé thanh phan tinh
chét nudc thai. Ngoai ra, myc tiéu cda qua trinh tuyén ndi 0 méi linh vyc hoan
toan khac nhau. Trong qua trinh tuyén khodng, nhiém vu Ia tach cdc khoang
sAn riéng té véi nhau, Trong khi d6 nhigém vu cla viéc xU Iy nuéc thaj la tach
hoan toan cac chit khéng tan, mot s6 loai keo va tan khéi nudc.

9.1.2. Phan loai cic qué trinh tuyén néi

Tay thude ty 1¢ ve lugng chat bdn, mue tiéu, chét chinh can kht, trong linh
vic xtt 1y nudc thai ngudi ta phan biét nhitng dang tuyén ndi sau: tuyén néi
bot, tuyén ndi ion hoac phan t.

a) Tuyén ndi bot duge sit dung rong rai nhit va cang theo nghia bao trum
nhat (h.9.1a, b, ¢, d). Trong qua trinh nay cdc bot khi duge phan tan vao nudc,
cac phiin td cd kha niang tuyén ndi s6 bam dinh vao cac bot khi rdi duge cac bot
khi kéo lén va tao mot 16p bot & mat nudc. Lép bot nay hinh thanh la nho co
chit tao bot va duge gat hodc tu trdn qua ming khdi mat nude. Cde pha‘m tu
dinh vao bot khi chit y&u 14 cac chit bin khong tan, cd mot it chit & dang keo
va tan trong nmude thai.

by Tuyén ndi cae ion va phan tix 1a mot phuang phip méi dé tach cdc chat
tan khai nude, va duge sit dung trong nhitng nam gan day. Cd sd cla tuyén ndi
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jon va phan ti [a bén gud trinh ciing logi nhu sau (h.9.2): phan chia bot; tuyén
ndi mang hay tuyén ndi ion; tuyén ndi trich ly va tach cac phan doan bang bot
khi. Trong tit ¢a bon qua trinh nay khong khi déu duge théi vao dung dich
chita chat tan. Nhing bot khi néi lén s& hip phu phiin t& cia chit ban (hoa
tan) ciing vdi chat tap hgp (hoat tinh b& mat) va van chuyén ching lén bé mat
dung dich. Nhitng qui trinh nay chi khdce nhau & cic bién phap tach cic san
pham tap trung & bé mat bot khi.
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[finh v, S6 @6 minh hoa tuy&n ndi khaang ion va phan td:

a- cac hat khoang c6 kha ning tuyén ndi tap hgp d bé mat bot kni, con cac hat khong cé kha
nang tuyén ndi s& ¢ lai dung dich; b- nhdng chdt hoat tinh b mat tap trung trén bd mit bot
khi. con nhdng chit khong c6 hoat tinh bé mat & iai dung dich: ¢- trén bé mat bot khi tap trung
nhdng hat khoang bi bao bec trong nhiing chét tap hop; d- trén bé& mit bot khi tap trung nhing
jon va nhiing phiin tJ chit cin tach khoi nudc cung vdi chat 13p hop va chdt hoat tinh bé m&t

Trong qud trinh phan chia bot (h.9.2a), cdc bot khi ndi lén sé tao ra ldp bot
kh# bén vitng trong d6 chia ca jon hoac phén ti chiit bin cung vai chat tap
hop. Lap bot thuimg ty tran khoi thiét bi vi sau khi tdt sé tao thanh ldp san
pham & trén.

Tuyén ndi ion (h.9.2b) rdt gin voi qua trinh phin chia bot. O trudng hop
niy tao thanh mot 16p bot thip vi khong bén ving. Sau khi pha huy sé hinh
thianh ming - mot sin pham ky nude, kho hoa tan va chia chat bin, mang na»
st dude tiach di nho thiét bi co khi

Tuyén noi ion duge ding dé tich nhitng ion bang nhiing ion hoat tinh &

ddu. Vi nd tao ra mang nén cd thé goi 1 tuyén ndi mang.
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finh 9.2, S6 db tuydn ndl ion va phén td:
a- phén chia bot; b- tuyén ndi ion {mang}, c-tuyén ndi trich 1y; d- tach phén doan bing bot khi

Trong thuc t& dién ra nhiéu qua trinh trung gian gida phan chia bot va
tuy€n ndi mang,.

Tuyén néi trich Ly (h 9.2¢) khic hai qui trinh trén 8 chd san phdm tao
thanh trén be mat dung dich 1a mot 16p cudt long hitu ¢ (day 5- 10mm) khéng
tan trong nude.

Trong qua trinh tich phan doan bang bot khi (h.9.2d), khi bi phd huy ngay
trén bé méat nude, tite 1 bot khi chi lam nhiém vu van chuyé&n chit bdn (efn
tach ra) tit dudi lén trén mat nude. Mat khac do qud trinh khuéch tan, khuady
trén nudc do sy chuyén déng bet khi, s& cd xu hudng lam déng déu chdt bdn
trong bé. K&t qua tao ra mot gradien ndng do chat bdn theo chigu cao. Tach
phan trén cia 16p nude voi ndng do chit bin dam dac khéi phian duéi vai ndng
d6 loang sé cho phép sit dung t6t gradien nong do nay.

Ngodi ra con mot phuong 4n tuyén ndi nita. Dd la qud trinh tuyén ndi véi
chat van chuyén. Thue chét cla qua trinh nay la: so b6 dung chdt van chuyé&n
"khuén vac” (1a cac loai chit trao ddi ion hoac hdp phy, than hoat tinh,...) tiép
theo la tuyén ndi nhitng chdt khuén véc chdt bian lén mat nudc.

Trén day ta thdy su giéng nhau va khdc nhau gilta tuyé&n ndi cdc hat huyén
phi1 khéng tan trong nudc véi tuyén ndi ion hoie phan ti. Trong ca hai trudng
hop ngudi ta déu tach cdc chat ban ra khoi nude nho kha nang tap trung cla
ching léen bé mat bot khi. Sy khiic nhau co ban la mic do phan tdn cda cdc
phin t chit ban. D6i vai hat huyén phi ta ndi ve mic d6 ky nude va su dinh
bam cha chung vao bot khi. Dai vdi cic fon va phan ti thi ndi vé dé hoat tinh
be mat va do hdp phu cla chung trén bién gidi khi - nude. Duong nhién day chi
ia su khic nhau tugng déi va qui ude.

Nhu viy khi xd ly nudc thai, tuyén ndi co thé thyuc hién trong mot hé di
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thé phitc tap la mot hé gom hai hodc nhiéu pha. Cling cd th€ thuc hién trong
mét hé don gidn gom mot pha. o) trudng hop dau chlt y&u tach cde chat bén
khong tan va keo vdi mot lugng nho hé chét tan cao phén tit, chét hoat tinh b
mat, Con 0 cic truong hgp sau thi chi y&u tdch cac nhdm phan ti chit hoat
* tinh bé mat khoi nudc thai.

Khi nudc thai ¢6 thanh phan hda 1y phic tap, tay thudc ndng do chit bin
khong tan vai cdac chit tan ¢é kha nang tuyén ndi ma ta cd thé s dung mot
trong nhiing loai tuyén ndi trén day.

Trong tuyén khoing ngudi ta khong muodn ﬁao.thénh 16p bot bén vitng d€
tién cho cic cong doan khic. Trong khi d6 d6i v6i xU ly nude thai ta lai mudn
tao ra 1dp bot bén vitng dé can va chat bdn giil lai 6 dd khong cho roi lai vao
nude,

5.2. CO $( HOA LY CUA QUA TRIiNH TUYEN NOI

Thue chit clia qua trinh tuy€n néi 1a dinh két phan tif cia chit ban véi bé
mat phan chia gifta khi va nude. Sy dinh két dién ra duge la do ¢d nang lugng
ty do trén bé mat phan chia dg, v nhd hién tugng b2 mat dac biét goi la hi¢n
tugng tim udt. Hién tugng nay xudt hién & nhiing noi tiép xic giita ba pha
(léng - khi - rdn), tie 12 xudt hién theo chu vi tadm udt.

a) Trong nudc cdc phan ti chdt bin chi dinh bam vao bé mat bot khi khi
ching khong hoac kém bi t&m udt déi vai nude. Kha nang tdm udt mot s6 chat
long ndi chung tity thudc vao d¢ phan cue cia nd. Do phan cyc cia chit long
cang cao thi nd cang khd tdm udt ddi voi vat rdn. Nudc cé thé tdm uét tat ca
cic vit trit mot s6 m@ hitu co.

Khda nang tim udt cia chit long duge danh gid bang gia tri eta sdc cdng
bé mat cta nd tai bién gisi phan chia khi - léng, ddng thoi bang sy phan cdc §
bién gidi 1ong - rdn. Suc cang bé mat cia chdt iong va hiéu phan cuc cang nhd
thi vat vén cang dé bi tdm udt.

WA
?%{/A

Hindt w5 Nhdng trudng hon tAm udt: R - rdn; K - khi; [ - I1dng

180



Muc ¢ tam udt chit long doi vai vat rin (khi t&m u6t khong hoan toan)
duoge bidu thi bng dai lugng goi 1a goc t4m udt bién ¢ tinh tir phia pha léng
(h.9.3). :

Goc nay duge do biing giot nude 16 trén be mat vat ran kho hoic bang bot
khéng khi dinh vao bé mat vat ran dudi giot nudc.

Khi chat bin dinh vao bot khi thi nang lugng bé mat ty do s& thay ddi theo
phuong trinh:

W = o, ,(1 - cosb), (9.1)
o)., - ning lugng be mat & bién gidi phan chia nudc va khong khi.

Dai luong (1 - cos8) = F goi la do tuy&n ndi. D6I véi nhiing hat ua nude
§ = 0; cos§ = + 1 thi F = 0. Déi véi nhing hat ky nudc 8 = 180°, cosfl = -1
thi F dat gid tri téida : F = 20\ Sy tudng tic cdc hat rdn véi nude, giita hat
v3i oxi hoa tan trong nudc sé anh hudng téi do tdm udt (tic 1a tdi su dinh két
clia bot khi véi hat rdn). Sy tuong tde véi oxi cd thé lam tang do tdm udt do
tao thanh ldp oxit, cdn sy tudng téc ludng eyc clla nudc sé& tao ra mit mang
hidrat hda (day tdi 0,1 gm), nén sé lam tang dd t4m udt ngan can sy dinh bam
caa bot khi.

C6 thé tao thanh cdc mang hidrat khi nang lugng lién k&t gita cdc cuc clia
nyde vdi nhau nhé hon nang lugng lién két giwa cic cyc cha nufic vdi bd mat
hat rdn. Céc mang hidrat rit mdéng (0 - 400 A) thl khong can trd sy dinh két
ctia bot khi.

Nhu vy sy t&m ugt la do tinh chat cua chéit long quyét dinh va phu thudce
vio tinh chdt cua chat ran.

D3&i véi nude, chit rin cd thé chia thanh cac chat ky nuée, ua nudc hay 3
vi trl trung gian.

Nhitng chdt ky nudc 1a nhing chét cd ¢Au tao phan td theo kiéu khong
phan cyc va do dd khong cd kha nang hidrat hoa. Ching cd do tdm udt nhé
ahédt va do d6 d& tuyén ndi nhdt. Hat cang khd hidrat hda thi mang hidrat
cang dé vo ra khi hat dén gan bot khéng khi, va do d¢ dé dinh vao bot khi (vi
& trang thai dd nang lugng ty do ctia hat dat gia tri nhoé nhat). Nhitng chit ua
audc ciu tao theo kifu phan cyc thi rdt dé hidrat hda trong nude nén rédt dé bi
tam u6t va khong thé tuyén ndi duge.

Nhitng chit ¢6 cfu tao phan tu ki€u dj cue (mot dau phan cyc, mét dau
khong phan cye) thi phia nhdm phén cyc sé co kha nang bi hidrat hda, con
phia cic nhdm hidrocacbon & ky nudc va od thé dinh vao ede bot khi. Nhing
chdt nhu vay ddng vai tro quan trong trong viée tuyén néi,

Déi vai cac hat ua nudc, d€ o6 thé tuyén ndi duge ngudi ta tao cho ching
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tinh ky nudc. Mudn viy ngudi ta cho vao nudc chit tap hgp tdc 1a chdt hoat
tinh b2 mat vdi edc phan ti phan cye va khong phan cue. Nhitng chit nay sé
hiap phu trén bé mat cda hat ky nude. Cae nhém hidrocacbon ky nudc sé quay
ra phia moi trudng xung quanh tao thanh 16p hap phu va do dd lam hat tro
thanh ky nude, tao diéu kién t&t cho qua trinh tuyén ndi.

Trong thyc té tuyén ndi, cdc chat tap hop phd bién nhat duge phan ra theo
cdu tuo ¢ha eac nhdm da nude cda ching:

- dau md va hén hop cic san phdm ché bién tit day, than d4, g6 (dau lda
keroxin, diu mazut, nhua,...);

- axit vdi cic goe hidrocachon {axit béo va mudi cia ching natri olenat,
axit naphtencie, axit oleie, axit stearic, axit palminoic);

- Cae hgp chit ¢hia luu huynh hda tri hai & phan phan cdc (mecaptan,
xantozen, ditiocachonat, triticeachonat, ditiophotphat,...);

- eiic hgp chdt chia anion cda axit sunfuric & phan cd cyc {ankylsunfat,
ankylsunfonat,...);

- ciic hap chit chia nito hay photpho 6 nhom phén cye (amin, mudi amon,
etanoliamin, mudi pividin,. );

(6 thé tang do ky nude va do tuyén ndi cla cdc chat bang nhidu cach khac
nita. Chang han, bang cich hdp phy phan tu khi hoa tan 1én b2 mat cta cac hat
vin. Viée hdp phu nhu vay & mic d§ nao dd sé giam dugce dd hidrat héa clia cic
chit vin. Song mang hidrat lai mit kha nang hoa tan va dd phan cuc cia nudc
sé cing tang len. K&t qua 1a phan tit khi rdt kho khuéch tan téi be mat céc hat
da bi hidrat haa.

b) Vin dé tao bot khi va 8n dinh bot khi. Viéc tao bot kh{ ¢6 nhitng kich
thude nhit dinh va dn dinh cdc bot khi d6 ¢ ¥ nghia rit 1on d8i v6i qua trinh
tuyén ndi.

Do tuyén ndi phu thuse vao kich thude bot khi. Téng bé mat cta cac bot
khi cang 10n nghia la dién tich tiép xic gita chung vdi cac hat chdt bdn cang
Ién thi qua trinh tuyén ndi dién ra cang tét, hiéu suit tuyén noi cing cao.

Cing mot thé tich khong khi trong mét don vi thé tich nude nhung néu
kich thude cie bot khi ton tai khiac nhau thi tdng bé mat cua ching sé khdc
nhau. N&u cie bot khi ¢6 kich thuge 16n thi tdng be mat cua ching sé nhd hon
va hi¢u suiit tuy€n ndi sé thip hon so véi khi tao ra cdc bot khi ¢d kich thude
nhd hon.

Kich thude cic bot khi tily thuge site cang bé mat & bién gidi phén chia
nude - khi o)) vi duge xiae dinh theo cong thice:

?"ji o

ro=

(9.2)
p



trong 46 r - bdn kinh bot khong khi, cm; p - dp sudt mao din trong bot khi.

Nhu vy khi tuyén ndi nudée thai voi stic cang be mat (& bién gidl phan chia
nude - khong khi} cang thdp, chang han, nude thii chia chit hoat tinh bé mat
- chit tao bot, thi tao dudce cie bot khi nha. Nhimg chdt tao bot sé& hdp phu trén
be mat bién gici phan chia nudc - khong khi; trong dd phan phan cuc cla
nhitng chdt niy s¢ phin ung vdi cac phan td nude, con phian khong phan cuc
56 hudng vé pha khi. K&t qua lam giam ste cang be mat 4 bién gi6éi phan chia
nude - khong khi, lam gidm nang lugng bé mat va do dd 1am dn dinh eac bot
khi, dong thoi tao dieu kién tét cho qua trinh dinh bam cla ciace hat chit ran
vio bot khi.

(¢ nhigu chit hoat tinh bé mat vita o tinh tap hgp vita cd tinh tao hot.
Trong nudc thai cé nhiéu chat hoat héa hoac cling cd nhiéu chdt khit qua trinh
tuy@n nai.

9.3. KY THUAT TUYEN NO!

Nhu trén dii ndi, hgudi ta phin biét hai foai tuyén néi: tuyén ndi bot va
tuyé€n ndi jon.

Tuyén ndi bot d& thu hoi cie chiit 16 ling khong tan va mot sb chdt keo
hoie hoa tan trong nude. Con tuyén ndi jon chi yéu thu hoi eic chit keo v tan
trong nude thai. Do chie nang etia tung loai tuyén ndi khdce nhau cho nén ché
d6 cong nghé va ciu tao cice thiét bi, cong trinh ing véi ting loai tuyén ndi sé
¢6 nhitng duc diém rieng. Tuy nhién trong dizu kién hien thye cing khd phan
biet hoan toan cde loai tuy®n néi d¢ vi cde qua trinh déu oo thé dong thoi dién
ra. :

Trong thyc té cac tram tuyén chi khde nhau vé ciu tao thiét bi tuyén néi
v bién phap. tach bot khdi nude.

Sy khic nhau cd ban ciia cac tram tuyén ndi 1a bién phap bao hoa cac bot
khéng khi véi kich thude chn thigt trong nude. Vi vay ngudi ta phan bigt cac
bign phap tuyén ndi d& xU 1y nudc thai nhu sau:

- tuyén ndi véi tich cdc bet khi tit dung dich: cic tram tuyén ndi chan
khong, khong ap lyc, ¢ ap lye vi bom hén hop khi nudc;

- tuydn ndi véi phan tén khong khi bang co gidi ki€u hudng truc;

- tuyén noi voi khong khi nén qua tim xdp, 6ng co i5;

- tuyén ndi dién, tuyén néi sinh hoc va hoa hoe.

9.3.1. Tuyén néi vdi tdch khong khi tif nudc

Bien phap nay duge st dyng rong rai vai nude thai chia cic chdt bin nhd

vi n6 cho phép tao bot khi vat nho. Thyc chat cia bién phap nay 1a tao ra mot

183



dung dich qua bao hda khong khi. Sau d¢ khong khi duge tdch ra khdi dung
dich & dang céc bot cuc nhé va kéo cde chit b&n 1én mat nudc.

Theo cich bao hoa khong khi trong nude ngudi ta phdn biét: tuyén néi
chan khong; tuy&n ndi khong dp; ¢6 ap hoae bom hén hap khi - nudc.
9.3.1.1. Tuyén ad'i chan khiong (h.9.4)

Uu diém efia bicn phap tuyén ndi chan khong la cac qua trinh (tao bot khi,
dinh k&t giita cic bot khi vdi cac chit ban, ndi 1én cha hén hop bot khi - chét
ban) déu dién ra ¢ trang thai moi trudong tinh cho nén hiéu sudt tuy€n néi cao,
ton it nang lugng cho ca qua trinh tuyén néi.

Bién phap nay cd nhuge diém la mue do bao hda cac bot khi trong nude
thip nén chi st dung vai cac loai nudc thai c6 nong do chat bdn khong tan kha
cao (trén 250- 300 mg/l).

Nhuge diém nita 12 phai xay dung lap rdp cac thing chan khong rat kin
vdi cie thigt bi gat co gidi bén trong. Do dé vé cdu tao va quan 1y gap nhidu
khé khan. Bit ky sta chita dit nhé nao eiing khong thyc hién duge néu khong
ngitng lam viée toan tram.
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Hinty 6.4, Sd db tuyEn ndi chan khéng:
1 di2u chinh nudc vao; 2- ngén lam thodng tao bot; 3- thigt bi thdi khi; 4- thist bi khd kihk
5- méng thu can tuyén ndi; 6- thanh gat bot; 7- thanh gat c4n day, 8- méng thu nddc sach;
g- ngan thiét b ky thujt; 10- ngan chia can bot
Hinh 9.4 14 sd db tuyén néi kin duong kinh 10,5m, cao 3,6m {(chiéu cao 16p
nude trong dé 3,1m) vdi san vom, phia dudi bé 1a cac dng cong nghé.
Hén hop khi nuée duge bom vao ngan lam thodng va tit dé nudc thai dan
qua ngan sau dé€ tdich khong khi chua kip hoa tan. Tiép theo la do su chénh
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léch ap sudt nén nude duge din vao ngan tuyén néi. O d6 nhd ap sufit chan
khong, khong khi {trudc day tan trong nudc & ap sufit khi quyén) dude hinh
thanh & dang cic bot cuc nhé va kéo theo cac chét bdn ndi lén. Bot cling véi cdc
chat bin nho hé thong thanh gat duge gat vao mang d&n tdi b€ chia. Ngoai ra
trong ngan tuyén ndi chan khong con ¢6 hé théng thanh gat § day bé d€ gat
can ldng xuong. Nudc trong qua hé thong mang ton xung quanh duge din di
dé xu ly tiép tuc. ’

Ap suit chan khong trong ngan tuyén ndi ching 225- 300mm Hg va duge
tao ra ban dau nhd bom chan khong. Bom nay ti€p dd cd thé lam viéc lidn tuc
hogc gian doan dé& ddy lugng khi tach ra trong ngan tuyén ndi. D& nudc trong
ngan tuy&n néi véi ap sudt chan khang ¢6 thé chay ra cong trinh ngoai {(vi 4p
sudt khi quyén) thi c6t dia hinh chénh léch gilta muc nude trong va ngoai phai
16n hon ap sudt chan khang bén trong. C6t chenh lach d6 nén khoang tit 8 - 10
m cdt nuée, ndu khong phai dung bom hét nudc di. Day cing 1a mot han ché
d6i voi tram tuyén ndi chan khong. Thoi gian nudc luu lgi trong ngan tuyén
ndi khoang 20ph, luu lugng be mat 220 m3/m? ngd.
9.3.1.2. Tuyén néi khéng dp lwc (1.9.5) :

Khéng khi duge ddn vao Sng hut mdy bom tif may nén khi hodc ézectd.
Hén hgp khi - nudc duge tao thanh trong may bom va duge diy vao b€ hd -
kigu b& lang ngang. O d6 bot khong khi duge ndi 1én mat nude va kéo theo cdc -
tap chét bdn. Nudc trong va bot v6i cdc chit bén déan di riéng bigt.

Nhuge didm chi yéu cta bién phép tuyén ndi khong 4p nay 1a khd didu
chinh lugng khong khi do d¢ ché do cong tac cta tram khong 6n dinh. Chéng
han, chi tang lugng khong khi 1én mét chit (10%) so vdi tinh toan da lam ch&
45 cong tac binh thudng clia may bom bi phd hiy. Néu giam lugng khong khi
thi lai lam higu suét tuyén ndi kém di.

Khaﬂg khi’ O::___J'__‘r:"l.r/o Car

i

|- .
Xa® nuoc frong

\\\\\\\\\3'

Hinh v.5. Tuyén ndi khang 4p lye:
1. b& chda: 2- 8ng hit may bom; 3- may bam; 4- fng diy may boms 5- ngén tuy@n ndi; 6~ thanh gat
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Nhudge diém nira 1a banh xe cong tac ctia mdy bom chi tao duge cac bot khi
tuong d6i 1on nén hidu suit tuyén ndi khong cao. Nhat 14 d6i véi cac hat chit
ban nhaé.

%.3.1.3. Tuyén ndi dp luc (h.9.6)

Bién phap nay tuy khong kinh t& bAng bién phédp tuyén ndi chan khong
hay khong ap, nhung nd cho phép didu chinh d¢ bao hda trong mst khodng
rong hon véi hidéu suit mong mudn. Bién phdp nay cho phép xu ly nudc thai vai
ndng do6 tap chat lo Wing tdi 4-5 g/l va hon na. Nude di tit b€ chia duge bom
hat vao va ddy lén thung dp lyc rdi vao ngan tuyén ndi hd. Khong khi ciing
dutge ddn vao 8ng hit ciia may bom tit may nén khi hode ézects. Khi qua thing
ip luc do ap suét tang lén khong khi hoa tan nhiéu trong nudc. Dung tich
thitng ap luc duge tinh vdi thai gian can thiét d€ bao hoa khong khi (0,5 - 5ph).
Né&u bom dit xa ngan tuyén ndi (thudng déi vai cac cong trinh cd huu lugng
16n) thi thai gian can thigt ¢& bao hoa khdong khi trong nude ed thé thyc hién
ngay trong 6ng diy cia mdy bom nén cd thé dat thung dp lyc v6i dung tich nho
hon heac khong can lap dat thung ap lue.

Ap lue eda may bum cd thé dat duge tu 1,6 - 4 at, théng thudng tu 2-3-at.
Véi ap suit d6 va & mhiét do 20 - 25°C cd thé hoa tan 20 - 30 | khong khi trong
1 m? nudc thai.

’ ?
Khing khi -
? - _; ; : : Cdn bot
) — 5 ._‘__r_—:___" __"—1:_‘——— -
N R Rl - | Ka nuac trong
3Z/ //// AL ///////////////,{/ LIS
7 7z /
% ! ¢
7
T

Hink 4.6, S0 dB tuy8n ndi ap Iye:
1 b& chia; 2- 8ng hit; 3- may bom: 4- thung ap IJc; 5- van didu chinh ap Ic:
6- ngdn tuy&n ndi; 7- thanh gat
Kich thudc bot khéng khi tach ra tit nudc bao hoa khong khi duge xic dinh
theo cong thuc:

R _ 20, (9.3)
min T p.p o
h l
2, s
hoae R — (9.4)
H{C - C))
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trong d6 H - hang s6 Henri; C - €| - lugng khi qua bao hoa trong nudc; P - 4p
sudt bot khi véi ndng do C; P - 4p sudt moi trudng ngoai bot khi vdi ndng dé
C,; P - P, do chénh ap e,

Do hoa tan x clia khong khi trong nudc & thi didm qua bio hoa duge biéu
thi bang cong thic:

x =pb (1- ek, ' {9.5)
trong d6 x - ndng 4o khi trong nude, mg/l; b - ndng do khi trong nudc Ung vai
lic bao hoa hoan toan f (§ nhiét do cho trude va ap sudt khi quyén), mg/l; p -
4p suit khi thyc hién bao hoa, at; ¢ - thdi gian bao hoa, ph; & - hé s6 ty lé la
hing s6 tdc do hoa tan khi trong nudc, 1/ph.

Nhung phuong trinh (9.5) chi ding khi nudc duge hoan toan bio hoa khi.
Trong thuc té, oxi khong cd trong nude vi né da bi tiéu thu dé oxi hoa chit bian,
con nito hoan toian bao hoa trong nuédc, vi nude thii cd nhieu thoi gian ti€p xuic
véi khong khi trong méng, kénh va trong phan xudng.

Khi d6 lugng khong khi hoa tan trong nudc duge xac dinh bdng phuong
trinh:

x = pb- (pb - be*, (9.6)
trong dd b, - do hoa tan cda nito trong nudc & nhiét do cho trude va dp sudt
khi quyén, mg/l.

Lugng khong khi duge tach khéi nude khi giam 4p sudit téi Ap suit khi
quyénlay =x-b

y=(@- 1b- {pb- b_ ekt 9.7

O day hing s6 téc ¢ hoa tan khong khi trong nudc k cd thé xac dinh bing
thic nghiém. Vai nhiét dé cha nudc trong khoang 9-30°C thi hang 6 téc do
hoa tan khong khi trong nudc d nhiét do 7 dang xét cd thé xdc dinh theo cong
thie:

Ky = Ky 2 (98 ¢
T= 820 » - X
bvl- ‘.?‘) 32 l‘\f

trong dé b - d6 hoa tan khong khi ¢ = 24—
nhist dd T dang xét va ap sudt Khi s, A
quy&n, mg/l; boy - 40 hba tan khong khi :‘é , \\"l—_._ ]
& 20°C va 4p sufit khi quy&n, mg/l. 8

Khi tuyén néi ap lyc thudng phai 63 5 26 32 W4
xdc dinh gia tri 4p sudt t6i uu va thai Nhiétdd, °C

gian bao hoa . . ;
Hinh 9.7, DB thi bigu dién sy phy thudc gida

Lugng khong khi cin phai tach t& 45 noa tan coa knong khi (1), nits (2) va oxi
nude bio hoa (dé dap dng hiéu sudt (3) trong nude vdi nhigt do
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tuyén ndi cin thist) thudng béng 1-5% dung tich cda nude.
Thdi gian bdo hoa thudng chon bang ¢ = 0,5 - 2ph. Khi chon bom va thiét
bi, ap sudt va thai gian bao hda cd thé xéac dinh theo phuong trinh sau:

P =M , (9.9)
b(1 - e*Y
_ lg(pb - b,) - lgllp - 16 - ¥l (9.10)
0,434k%
Dung tich thing dp lyc duge tinh theo cong thic:
Wa = Q.¢, (9.11)
trong d6 @ - luu lugng nuée thai, m3/ph.
Dung tich ngan tuyén ndi hd a _
duge xdc dinh vdi thdi gian nudc 2
luu lai trong dé 20 ph. Chiéu sau Khéng khi®
trong khoang 1-1,5m.
Bién phap tuyén ndi ap luc a <@ 1
cd nhuge diém la phai bom toan P
bd khéi lugng nude thai @, dp luc " 4
cia bom chn phai bang ap suft
khi thuc hién bio hoa. Vi vay — 0§ _—gsa
bién phap nay chi dung khi lugng QL Khing kbi" /2 -
nudc thai it. '
Dé giam nang lugng tiéu hao
ma vin bdo dam hiéu sudt tuyén b)
ndi ngudi ta ding mot trong céc a
gd dd hinh 9.8. — /| 2 —
9.3.1.4. Tuyén ndi vii tram bom Khing i |
biing khi nén (h.9.9) (5 L I
Nude dude bio hoa khong 0 7%7 3 8,>8 ~—

khi dudi dp luc cao rdi lai tach .
khong khi ra ha ap lyc xufng Hinh v.8 Céo so dd ding khi tuyén néi 4p lye :

a- véi tulin hoan; b- vdi bom nudc vao mét phin;

c- v3i nudc cdng tde; - ngdn tiép nhdm 2- ngin
trinh phan tdn va cat nhd cde bot  uygn ndi; 3- 8ng hit may bem: 4- méy bom; &
khi khi théi vao ciing nhu khi thang &p ic

ciing nhu tuyén ndi 4p luc, Qua

ching dugce ndi 1én trén déng vai trd rdt quan trong. O céac tram nay s& giam
nang luong tiéu hao 2-4 lan so vdi tuyén ndi 4p lyc va phan tan khong khi
biing co giéi. Viéc xay dung tram tuyén néi nay ciing ré hon so vdi tram tuyén
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ndi kifu kh&e. Tuy nhién
tram ki€u nay cd nhuge diém
1a phai dat ngan tuyén ndi
cao.

9.3.2. Tuyén ndi voi phin
tén khong khi kiéu co gidi

Cac tram tuyén néi vdi
phan tin khong khi bing cac
may hudng truc tudcbin duge
st dung rong rai trong linh
vyc khai khodng cung nhu
trong linh vue xit Iy nudc thai.
Cac thiét bj tuyén ndi ki€u
nay cho phép tao dudc bot
khong khi kha nhd.

Nguyén téc hoat dong cla
may hudng truc duge bidu thi
& hinh 9.10. Khi tuéebin quay
nhanh sau cdc cdnh quat sé
tao ra ap sudt chan khong, do
dé khong khi tu khi quyén
bén ngoai duge hit vao theo
Sng dén rdi phan tan thanh
nhitng bot phd trong nudc.
Phan trén tudchbin la stato
gom dia v canh hudng dong.
Pia cd nhitng 16 d&€ nude tuin
hoan bén trong. Phan dudi
cha tubcbin 1a roto, vai cée
canh quat. Khi cdnh quat
quay thi hén hop khong khi
nuée duge tron 14n dang nhd
tuong va ban ra khoi stato.
Xung quanh stato cd ludi
chén dé€ hén hop khi nude vé
trang thai tinh. Nhu vay

trong ving d6 tao thanh v s6 -

25;— 35m

=

¥

[t 9.9, 56 5 tram tuyén ndi voi bom bing khi nén:

1 thung cung cip; 2- 8ng dén nudc; 3- éng dén hén hap
khi nén - nudc, 4- ngn tuyEn ndi; 5- nudc sach; 6- dng
din khi nén; 7- vdi phun hoda rdn

finh 910, 50 dB tuyén néi voi may hudng trye:

1- ngin tao chan khing: 2- ngan tuy8n nBi; 3- truc may
hudng truc; 4- éng dén khong khi; §- dbng cd; 6- may hit
bot; 7- 18 & stato 48 tao dang tulin hodn; 8- stato; 9-
may hudng truc: 10- ngan thu nudc; 1+ ngén A& nudc
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dong xody nhé va cit nhé cac bot khi. Ngi cach khic, dusng kinh bot khi phu
thudc vao nhidu yéu t6: téc do vong quay cua tubcbhin, suc cang b mit & bigén
gioi nudc - khong khi.

Phia trén cta ludi chan la vung tinh. Cac bot khi va chét bdn dinh bam vao
d6, néi 1&n mat nude; t6c do vong cda tudcbin ¢6 thé chon trong khoAng
10- 15m/s.

Nhitng thong s8 tinh toan chia tram kiéu nay la: hé <5 lam thodng a; thoi
gian luu lai trong thict bi ¢t va dubng kinh tudchin d.

D& dong cd tudebin cd cong sudt khong 10n, nén chon dung kinh tubchbin
d > 600-750mm. Thoi gian tuyén ndi ¢ chon trong khoang 15-20ph.

He s6 lam thoing v6i cac tubebin trén a = 0,35, chiéu cao 16p nudc trong
ngan tuyén néi nén chon 1,5 - 2m. Khi tudcbin lam viéc chidu cao nay tang len
1,4 lan.

Ciac tram tuyén ndi kidu hudng truc nén su dung dé€ xu 1y nudc thai véi
ndong do chét ban khong tan cao (trén 2000- 3000 mg/l) nghia 1 khi tuyén ndi
dbi hoi mic do bao hoa khong Khi cao 0,1-0,5m? khong khi/l m3 nudc thai

Tinh todn cic tram tuyén ndi ki€u huéng truc duge tién hanh theo thi tu sau:

- Bing thuc nghiém xac dinh thdi gian tuyén ndi ¢, téc d6 vong U. Chigu
cao cong tdc i chon khong qué 3m d€ tranh chitu dai truc tudcbin qua 1an;

. Ngan tuyén néi nén xay dyng theo hinh vudng trén mat bang va mdi
canh la:

b = 6d, (9.12)
trong d¢ d - dudng kinh tudcbin, m;
Dién tich méi ngan: [ = b2 = 36d2%, m%. (9.13)
Dung tich cong tdc: W = hf = 364d2, m3, (9.14)
trong d6 A - chidu cao cong tdc ctia bé (chidu cao hén hgp nude khi):
Hl
h = , (9.15)
Ykn

& day H, - myc nudc tinh trong ngan tuy&n ndi (trude khi tuy€n ndi, m; ¥, -
trong lugng riéng cua hén hop khi nudc vy, = 0,67y, tAn/m>; y, - trong lugng
riéng clia nudc thai, tan/m>. Muc nude tinh trong bé xac dinh theo cong thie:
U?.
Hi=¢— (9.16)
2g
¢ - hé s0 4p lue, d8i véi cdc tram tuyén néip = 0,2- 03
. 86 vong quay cua tudcbin:
Go.U

n= , ve/ph. (9.17)
nd
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- 86 may tuyén ndi can thiét m ¢ tram tuyén ndi:
Q
m=———",
24.60W(1-a)
trong dé @ - luu lugng nudc thai ngay dém m3/ngay dém; a - hé s6 1am thodng,
a = 0,35; ¢ - thoi gian tuyén néi, ph.

(9.18)

Cong sudt cia dong co tudcbin:

- qkakn}JI ,kNV;

(9.19)
1025
qp,, - luu lugng gidy cla hén hop khi- nuée
(.1000
G = 145, (9.20)

86.400 m(l - @)’
5 - hé s6 hitu ich, y = 0,2 - 0,3.

Nhuge diém ctia tram tuyén ndi hudng truc 1a phai dat qua nhigu dong cd
va thiét bi eo gidgi dé phan tin khong khi. Nhitng thiét bj dd doi hdi thudng
xuyén slta chita hojc thay chi tiét nAm dudi nude. Ngoai ra khi sita chita gap
nguy hiém néu nudc thii chia cic chit doc hai.

9.3.3. Tuyén ndi vdi thoi khong khi nén
9.3.3.1. Tuyé'n nd'i vii thiti khdng khi nén qua cdc viri

Phuong phip niy duge st dung d& xi ly nudc thai chua céc tap chdt tan
d& an mon cac thist bi ca gioi (bom, tudcbin) co cac chi tigt chuyé&n dong. O day
khong khi duge phan tdn vao ngan tuyén ndi qua cdc voi phun dac biét dat
trén cdc 6ng phan phai khong khi. Nhing éng nay dat cach nhau 250- 300mm.
Ap sufit cong tac trude cac voi 3-5 at, tée do dong khong khi ra khéi voi 100 -
200m/s.

Thoi gian tuyén ndi cd thé so bo chon 15 - 20ph nhung phai xdc dinh voi
ting loai nudc thai. Chigu san bé chon 3 - 4m, dung tich bé:

= ﬁgﬁ&’—t—— , m3, (9.21)
24.60(1 - a)
a - hé s6 lam thoang, so bd chona = 0,2 - 0,3; ¢~ thoi gian tuyén ndi, ph.

Lugng khong khi can thist:

V = LF, m¥%h | (9.22)
trong d¢ I - cuong d¢ lam thoang chon bing 15 - 20 m3/m2h; F - dién tich mat
thodng cla nuée trong ngan tuyén ndi, m?,

$6 vdi phun can thiét xdc dinh theo cong thue:

1%

n=—-, (9.23)
3600 fs
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trong d6 f - dién tich ti&t dien cda méi voi, m2 s - téc do dong khong khi qua
vbi, m/s.

Bot cing duge tach khdi nuéc nhd hé thong gat.
9.3.3.2. Tuyén ndi véi phan tin khong khi qua 1Gm xé'p

Bién phap nay duge st dung khi tuyén néi mot lugng nude thai kh4 l6n.

Khi thdi khong khi qua céc 16 nho ¢d thé tao ra nhiing bot khi cuc nhd va
¢é thé tuyén néi duge cde chét bén chia trong nude thai. Mudn vay téc do
khong khi ra khéi cac 16 phai nho. Khoang cich gilta cic 16 phai ddm bao dé bot
khi nhd khong dinh vao nhau, tranh tao thanh cde bot khi 16n hon. Trong nudc
can cd chit tao bot.

Phan tan khong khi qua cde tdm x8p duge dung rong rai trong b& aéréten.
Cac bot khi tao thanh 6 dudng kinh 2- 20 mm sé khéng dép Ung dugc yéu cau
ciia qua trinh tuyén ndi.

Theo Kalaxen V.I. kich thude bot khong khi d&i voi dudng kinh 16 dudi
9mm cg thé xac dinh theo cong thic:

. r2 = KWrilo, _ (9.24)
trong d¢ ry - dudng kinh bot khang khi, em; r| - dudng kinh 15 & tAm x6p, cmy;
oy.» - sdc cang bé mat & bién gidgi khong khi - nudc, dyn/cm; K - hé s@ thuc
nghiém, trong da sé trudng hop K = 6.

Cac bot khi ra khoi 16 khong duge dinh két vai nhau. V1 vay luu luong
khong khi t6i da qua cac 16 ¢d thé xdc dinh theo cong thie:

@, = 104 72, em¥ph. (9.25)

Cong thic nay ding voi 16 cd dudng kinh dudi 3 mm. Phan tan khong khi
qua cac t&m x&p cd vy di€m hon so vdi bien phap tuyén ndi khac: cdu tao cHe
ngan tuyén ndi don gian, it ton dién nang, khong can thist bi co gi6i phic tap
(may bom, tudchin}. Digu nz‘a.y-rﬁt wu viét, dac biét ddi vai cae loai nudc thai cd
tinh xam thuc,

Nhuge diém clia bién phap tuyén néi nay la: cac 16 caa t&m x6p chéng bi
the lam tang tdn thit ap lue, khé chon vat lidu x6p dap Ung dung yéu clu vé
kich thude cac bot khl.

Hinh 9.11 1a sa ¢b c&u tao tram tuyén ndi véi phan phoi khong khi qua cée
chup x6p duge sif dung dé tuy&n ndi loai nudc thai véi luu lugng khong 16n. Bé
tuyén ndi cé dang hinh try cao 9. 4m. Nudc thai vao phia trén va nudc sach ra
phia dusi. Khong khi phan phéi qua céc chup vom x8p bang goém.

Hinh 9.12 12 so 406 cdu tao tram tuyén ndi véi phan tin khong khi qua vat
licu x6p d& xu ly nude thai véi Iuu lugng lan.

Hiéu sufit tuyén ndi, kich thude ngan tuy€n ndi tuy thuoe kich thudc cac



tdm x6p hodc chup x6p, ap
sudt khong khi dudgi cdc
t&m x6p, luu lugng khong 5 /\
khi (m¥m? hoic m>m-h,) .— ol [/ l
thdi gian tuyén ndi, maec —_
nudc trude va trong khi . "‘1\
théi khi,... Theo cac s0 li¢u 4
kinh nghiém xi ly nude L l l 1
thai chda nhua va dau thi &
kich thuéc cac 16 phai trong 3 T
khodng 4-20mm, dp suit ™
khong khi 1- 2at. Mue nude Ve
cong tdce trude khi thdi khi d
1,5 - 2m. Luu lugng khong oo o & O
khi 40-70 m¥%m°h hoac &Q
0,24-0,31 m*m3h. Muc Q & —
nudc trong thoi gian thsi ~ 37 [ ‘ )
khi phu thudc vao 4p sudt ~ 2

khong khi tang tit 6% (1 at) ;.0 ;7 56 db tram tuyén ndi luu heng nho:

dén 567% (2 at). 1 méay nén khi; 2- chup xOp; 3- ngdn tuyén ndi; 4- phan tan

Hinh 9.13 13 so dd b&  nudc vaoc; 5 éng x4 bot chat ndi; 8- mang tép trung Bot; 7-
) thiét bj didu chinh myc nude; 8- 8ng din nude sach ra

tuyén ndi hd voi phan phoi
khi qua cdc tdm x0p hoac dng ed 16 d&€ xii ly nudce thai ¢6 chiia cac tap chét hoat
tinh bé mat. Ty thude luu lugng nudc thai c6 the thiét ke hai hodc nhidu ngan
tuyén noéi.

' 5 §
Nuagc vao < I S i ‘O 7N
T, 3 //_E_.-

Nude ra

W
T 1 1201 [ 1 J T T 1

]

—_—

Rhéng khi’

VUL |
ra
;/
ﬁ
. -~

S
OSSN N

e AT LS TLTLTIALSLELTLTD T TIPS

fhak 9,12 Tram tuyén ndi vai phan phéi knéng khi qua tdm xdp:
1- 8ng ddn khi; 2- cac t&m xOp; 3- ngan tuyén ndi; 4- hé thdng gat bot, 5- mang thu bot cinm;
6- thigt bi diBu chinh myc nudc & cda ra

Bot tao thanh duge thdi lién tuc tif ngan tuy&n ndi sang ngén chda va khu
bot.
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Dung tich cong tic cda cav ngan tuyén ndi xdc dinh theo cong thie sau:
L

= o (9.26)

260 11-a)

n néi, doi vai nude thai cac x{ nghicp tdy nhuom ¢ =
t = 00-13h; ¢ - hé s6 lam thoang {a=02-

trong dd ¢ - thai gian tuyd
30 - 45 ph. wic xi nghiep thude da

0,31

{iinh 973, S6 b tram tuydn ndi xd 1y nude thai chéa chat hoat tinh b& mat:
+ chc tm xép; 2- 6ng dén khii 3- ngén tuyén ndi; 4- 8ng dén hd néng.
§- ngan chda va khd bot: 6- gng khéng khi {cd 18) 4§ thdi bot

Dién tich hitu ich cla cic ngan tuyén noi:

W .
P me———, I, (9.27)
I
I - chicu cao hitu ich cia nude, chon H = 2 - 4m,
S6 ngan tuyén noi lm vipe song song:
F '
(9.28)

pL =———,

f - dién tich hifu fch et mol ngan, m->.
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Luu lugng git cua khong khi thai vao:
¢, = IF, m¥h, 19.29
I - cudng 4o thdi khi chon bang 8- 12 m Ymh
Ap lue yéu ciiu va cong suil ciac may nén khi cdng xic dinh nhu bé
aérdten. .
Chitu sau cda ngan chin - khit bot va ngung tu nude duge xiae dinh nhu
sau: N
Luu lugng bot a0 ra khi tuyé@n ndi xie dinh theo cong thi
Q) = Qe M, 19,301
trong dd n - 36 bot, ddi voi cic xi nghiép tiy nhudm vii sgi va dan = 0.4 - 1.6
trung binh chon bang | - 1.2, @, - v lugng gid 16i da et nude thai, mbh,
Dung tich bot tao ra trong thai gian tuyén ndi:
f
Q= G, - m®, 19.431)
1Y
¢ - thol gian tuydén noi, ph.

Dung tich bot tinh todn: @, = ¢, I”U---- ! , mt 19.32)
11}
x - 30 lugng bot bi tat trong thii ginn tuyén 0ot phy thuoe v ¢ khi s = 15 ph,
x = 20%; ¢t =30ph.v =6 15
Chitu cao lap but trong ngan chia
(21‘”

If, = L 19.33)
L.n

trong dé L - chicu dai ngan chiia bing chidu dai ngan tuycn ndi, m; B - chiéu
rong ngan chia bot, chon B =2 Jin.
Chitu cao Lip nude ngung tu bt

1"

i, = o (9.34)
e Ly

V . dung tich nude ngung, chon bang 1 - 5% luu hugng gio téi da cua nudc
ny b BUnNg : b JNE 8

thai, m*.

Tae do hinh thanh lap bet: V = By 100, emiph. i4.35)
3t

Bot trong ngin chia o the ty khit hoae od thé khit bang nhiéu bién phap
khae nhau: ding voi hoa sen phun mua hose dung cic ong rugt gh trong do din
hui ndny. 1

Nude ngung tif bot chiém 1 - 1,2% jugng nude thai. Néu tinh khiét tic la
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chi chia cdc chit hoat tinh bé mat cé thé dua vé ding lai trong san xufit. Néu
chiia nhigu cdc tap chit bin khac thi d&n ra san phoi bin hoac cho qua cac
thist bi co cho bay hoi hoace cho qua 1o nung dét 46 khir doc, )
9.3.4, Tuyén ndi dién

Véi bien phap nay, khi dong dién mét chidu qua nudc thai, d mot trong céc
dién cyc {catdt) sé taora khi hydrd. Két qua nudc thai dudc bao hda béi céc bot
khi d6 roi kéo theo cac chit ban khong tan khac ndi 1én beé mat nude. Ngoai ra,
néu trong nude thai con chda nhitu chit ban khac la cac chit dién phan thi khi
dong dicn di qua sé 1am thay d8i thanh phan hda hoc va tinh chat clia nudc,
trang thai cac tap chdt khéng tan do cd cdc qui trinh dién ly, phan cuc, dién
chuyén va oxi héa khu,... dién ra. _

Trong nhiéu trudng hgp nhitng thay ddi d6 cd 10i cho qua trinh xtt ly nude
thai va trong phimg trung hop khic chn phai digu khién céc qua trinh do d&
dat dugc hiéu suit xu ly mot loai chét bdn nao dd.

Khi st dung cic dién cuc tan (st hoac nhom) thi & cyec andt sé dién ra qud
trinh hoa tan kim loai. K&t qui sé c6 cac cation kim loai (sit hoac nhém)
chuyén vio nudc. Nhung cation d6 sé cung nhom hidroxyl va tao thanh
hidroxit 1a nhitng chdt keo tu phd bién trong thuc t& xit 1y nudc thai. Do dd
trong khang gian céc dién cyc sé dong thai dién ra céc qué trinh tao bong keo
tu va tao cac bot khi, tao diéu kién dé bot khi bam vao bong cang nhu lam qui
trinh keo tu chét ban, qud trinh hap phu, dinh két... dién ra manh, va hidu suit
tuyén ndi cao hon.

Nuoe
i
¥ao

a) Xudi déng b) Ngudc ding
Hih 914, S0 &8 tuyén ndi dign mt ngadn:
1 hé dién cyc; 2- xa nudc sach; 3- xa cdn
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Cuding dé cia tit ci qua trinh phu thudc vao cic yéu té sau:

- thanh phiin hda hgc nude thai;

- vat ligu cac dién cyc (tan hoac khong tan);

. cdc thong s6 clia dong dién: dién thé, cudng 46, dién trd suat...

Nhitng tram tuyén ndi dien nhu vay con co thé goi la nhing tram"'.'thlyé'n
ndi keo tu dién. _

Hinh 9.14 i so 4o tuyén ndi dién mgt ngan hoat dong theo nguyén tac
xudi hode nguge dong véi edng sudt nhé (dugi 10- 15 m/h).

D6i voi cic tram tuyén ndi dién vai cong sudt lan thi nén xay dung hai
ngan (h.9.15) gom mdt ngan dién cuc {ngan keo tu) vd mot ngan tuyén ndi.

Tinh toan céc tram dé gdm xdc dinh: dung tich tdng cong W, dung tich
ngan keo tu W, dung tich ngan tuyén ndi W, va cic thong 36 ve dién.

Ly

Hinh 9.15. S¢ db bé tuyBn ndi dién kidu ngang:
1- ngan din nudc vao; 2- Wi gidm tc: 3- hé dibn cyc, 4- didu chinh myc nude;
5- hé thdng gat bot; 6- ngan ti#p nhén bot can; 7- didu chinh xa bot cén; 8- x4 cin ling

Dung tich t8ng cong ciia tram W= W, + W, m’>.
Dung tich ngan keo tu phai di dé dat cde dién cyc voi cong suét cin thiét.
$& tdm dién cuc can dat la:

B-2d+c¢
n= , (9.36)
p+e

trong dd d - khoang cach tu hai tdm dién cuc ngoai cung toi tudng, chon d=
100mm; ¢ - khoang cach giita hai tdm dién cyc, ¢ = 15 - 20mm; p - chidu day
mbi tam dién cue, p = 6 - 10 mm.
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Dion tich moi tam dien cue:

s
[f=— -, {9.37)
n- 1
trong do 8- dicén tich hitu fch cta cie L dien cye, dude xac dinh theo cong thue:
DQ ,-
§= ——,m" (9.38)
i

& day - lugng dién don vi, Ah/mY @ - luu lygng tinh toin cua nudc thai,
e - cuing do dbng dién ¢ dien eve, Ajm-.

0. { duoe xae djnh bang thie nghiém

San khi xie dinh duge foehon chicu eno mdi tam dién cuc O (nén chon b =

hy=1- 1.5m. hing ehicu cao up nyde edng tach, xac dinh duge chiéu dail cua

TSN
/ o
[ = . m. (9.39)
b
Chicu did ngan dien e o Ly
Lo 2d (9.4
Duny tich ngan keo to
=B H, L. (9.41)
H | - chitu cao cong the el ngan tuyén noi:
fhy=h, +hy+ hy, m (9.42)

g day f| - chicu cao Jap nude cong Lac fiy = j - 1,5m, A, - 19p nude bao vé, fty
=03-05mhy- chicu cao lap bot van, iy = 0,4 - 0,5m.

Dung tich ngan tuyén noi:

W, = Q1. (9.43)
¢ - thoi ginn tuyén noi. xac dinh bang thye nghiém
= U3 - 0.75h

9.3.5. Tuyén néi sinh hoc va hoa hue

Bien phap nay dung dé non can tu be ling dgt mot khi xi 1y nude thai
thanh phd. Mudn vay, can tid be Ling dyt mot dude tap {rung vao mot bé dac
biét vir dun ndng (4 45 - 55°C trong vid ngily. Do sinh vat phit trién va tao
bot khi néi én, kdéo theo can ciing noi len ré gat can di. Kot qua do &m cda cdn
chi con 80%.

Bun hoat tinh du d hé Yang dot hai kKho tuydn noi hon.

Khi cho phén vao nudc thai, song song voi cic qu4 trinh hoa hoe, con tao
ra cie bot khi nhu CO,, O,. Cl,. Trong nhitng diéu kién nhit dinh, cac bot khi
nay cling néi lén kéo theo ciac chat bian khong tan trong nudc thai.
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Khi tuyén ndi hoa hou thi diu tién nude thai phai dude qua bé tron vol sau
dd moi gua ngan tuydn néi. Thoi ginn luu ai trong be tron phai khong it han
3. & ph d¢ dién ra phan (ng va 120 hot.
9.4. 8O O TRAM XU LY NUOC TIAL BANG PHUONG PHAYP Tll\'EN NOW

Phudng phap tuydn noi dude sa dung pha bicn Jé xit 1y nuge thai thanh
pho viL nhiéu linh vyc cOn
thit,...

Tuyén ndi ¢d thé
sinh hoe, hoa hoc (b tuyé

30 db ding trude houe snu bi 1

g nghiép ahu: ohd bicn dau. thuoe da, dét. ché bién

la giai doan xit ly su b trude khi xt ly bang phudng phap
n ndi co the thay thé b lang hone 1rong 14 hop mot

1), dong thai vung la giai doan xu Iy tri¢t d¢

sau khi xt ly sinh hoc.

J— -—I\J
g
|

(I

1

.

I
s

° |
!
- -‘[ L I Coy

Jiinh 9 to. S8 d& ram xd 1y tuyén néi chan khong:
1. song chin fac; 2- ngan pag hoa khi lam thoang: 3- ngin wyéo ndi chan khéng;
4. san phoi cat, 59 - tram bom: 6- b toc sinh vai bac mot 7. 11~ bé ing; 8- len men can
10- bé lgc sinh vat bac hai 12 - gng <dn nudc tudn hoan. 13 - x4 cén

Hinh 9.16 12 so do cong nghé tram xt ly pude thai thinh pho vai bé tuyén

néi chan khong v be loc sinh vt hai ciip. O day dif tang hi¢u suit tuyén ndi

ngudi ta cd thé cho them chit tuyén néi voi diou kicn khong gay anh hudng

<fiu doi voi cie cong trinh xu ly sinh hoce tiép theo.

Hinh 9.17 1 s0 40 cOng nghé tram x{ 1y nude thiai vai be tuyGn ndi tal nhi
may thuge da. Theo két qua quan Iy v nghicn cuiu thi hicu suit cong tic B
e b tuy@n noi kha cao: 40- 50% theo chdt 1o g, 20 - 25% theo NOS; T5%
theo md, 30 - S04 theo chit hout tinh b mat,
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Hish 6.17. 54 d8 cbng nghd tram xJ 1§ nude thai nha may thuje da:
1- b& 1Ang ngang; 2- tram hodn nguyén crom; 3- bé Iing cat; 4- b8 didu hda; 5- tram phén;
68,1 - bé ling; 7- bé tuyén néi; 0- bé adréten- tron; 10 b t4i sink 12- khi bot; 13- nudc
tuin hoan: 14 - c&n ra sén phoi



Chuaong 10

XU LY NUGC THAI CONG NGHIEP
BANG PHUONG PHAP SINH HOA

Thuc chét cia phuong phap sinh héa dé xu Iy
nang s6ng - hoat dgng clia vi sinh vat d& phan hiy ¢
nude thai. Ching si dung cac

nudéc thai la st dung kha
ac chdt ban hitu co trong
hgp chdt hitu co va mot s6 chiat khoang lam

ngudn dinh dudng v tao nang lugng. Trong qua trinh dinh dudng, ching nhan
duge cac chit lam vat ligu d& xay dung té€ bao, si

ginh khdi duge tang 1én. P

nh trddng va sinh sin nén
huong phap sinh hda co thé dung d& lam sach hoan

toan cac loai nuéc thai san xudt chia cac chat hifu co hoa tan, hoac phan tan

nhé. Do vay phuong phap nay thudng dung sau khi
tan thé ra khéi nudc thai.

loai bd cic tap chét phan
Déi v6i nude thai chifa cdc chat vo cd thi phuong

phap nay dung d& Kkhit cic chét sunfit, mudi amon, nitrat - tie 1a cde chit chua

Bdng 10.1. Sy phin hdy ainh hoc cée thanh phin hitv ¢

o trong nuéc thdi

Chit by Loai men - $4n phiim phén hiy
phan hiy enzim | hiu khi ky Khi -
Protein Proteinaza Amaon, nitrit, niteal Axit amin, amon
Hidro sunfua Hidro sunfua
Axit sunfuric Metan
Rurgru, axit hiru cof cachon dioxit, hidro
Cacbon dioxit Rugu
Nude Axit hiru cor
Phenol
Irxiol
Cacbhon hidrat Cachon Rugu Cacbon dioxit
hidraza Axit hiru cor Hidro
Cacbon dioxil Ruou
Nurde Axit hitu cor
Lipit Lipaza Rugu Axit hiru cor
Axit hiru cor Cacbon dioxit
Cacbon dioxit Hidro
Nurdre Ruou
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bi oxi hoa hoan toan. San pham cudi cung cla qua trinh phan hdy sinh hda cac
chit ban sé la; khi cacbonic, nude, nito, ion sunfat...

Cho dén nay ngudi ta da biét: vi sinh vat cé thé phan hay tat ci cdc chét
hitu co cd trong thién nhién va rat nhigu chat hiu co téng hgp nhéan tao.

Bang 10.1 gisi thiéu cdc san phdm phan hiy sinh hoc mot s6 chét thuing
gap trong nudc thai do thi. ’

Mot s& dinh nghia va thudt ngie:

DE higu cdc khai niém veé xi 1y sinh hoc, nén biét cae thuit ngt sau:

- Cde qué trink hiéu khi 1a cdc qua trinh x{ Iy sinh hoc dién ra véi sy ¢d
mat cia oxi.

- Céc qua trinh ky khi (yém khij1a cac qua trinh xit ly sinh hoc dién ra khi
khéng cd oxi.

- Qud trinh khi nitrat - anoxie 1a qud trinh, trong dd nity & dang nitrat
duoe chuyén hda sinh hoc thanh khi nitg trong diéu kién khong cd oxi. Qua
trinh nay cung duge goi 1a qud trinh khi nitrat ky khi.

- Qua trinh logi chdt dinh dudng bang sinh hoc la thuat ngud duge dp dung
dé loai cae chat dinh dudng dang nitd, photpho trong nhitng qua trinh xi ly
sinh hoe.

- Cde qua trinh tity tién 1a cic qua trinh xu ly sinh hoc, trong d6 nhing
sinh vat cé thé hoat dong trong didu kién c6 hoac khong co oxi phan tu.

. Khi NOS (tiéng Anh la BOD) dang cacbon 1 qua trinh chuyén hoa sinh
hoc chat hitu cd chda cacbon trong nugc thai thanh t& bac chit va cdc san
phdm cuéi cing & dang khi. Trong qua trinh chuyén hda, gia dinh rang sy co
mat cua nitd & cac dang hop chit hitu co khdc nhau s& chuyén thanh amon.

- Nitrat héa (nitrification; la qua trinh, nhd dé amon sé chuy&n thanh
nitrit va sau dd thanh nitrat.

. Khe nitrat (denitrification) 13 qua trinh sinh hoc, nhd dd nitrat sé
chuyén thanh nitd va cdc san phim cudi cing dang khi.

- Co chdt la thuat ngit duge dung dé chi chat hitu co hoae nhiing chat dinh
dudng, nhitng ch4t dd sé bi chuyén hda trong qua trinh xit Iy sinh hoc. Chang
han chit hitu co chda cacbon trong nude thai, duge coi la cd chat, duoe chuyén
hda trong xu ly sinh hoc.

- Cae qud trinh sinh truong lo ling 1a nhiing qué trinh xi ly sinh hoc,
trong d6 nhing vi sinh vat chiu trach nhiém chuyén hda chat hitu co hoac cac
thanh phan khac trong nudc thai thanh khi va t& bao chat. Nhiing vi sinh vat
nay duge giit d trang thai lo ling va xdo trdn cung véi thé long. Cdc qua trinh
nay dugc thuc hién trong cdc bé& phan ung goi 1a bé aéréten.
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. Cde qud trinh sinh trudng gan két vio vt lidu 14 nhiing qué trinh xu Iy
sinh hoe, trong dd nhing vi sinh vat chiu trach nhiém chuyén hoa chat hitu co
hoac cac thanh phan Khac trong audc thai thanh khi va té bao chit. T¢é bao vi
ginh vat lai duge gan k&t vao vat ligu tro nhu d4, xi hoac vat lidu dac biét nhu
sanh, st, chit déo. Qua trinh xi 1y sinh trudng gin két con duge gol 14 ciie qui
trinh mang c6 dinh, Céng trinh d& thyc hién qu1 trinh nay duge goi la bé loc
sinh hoc (biofilter).

Cic qud (rinh xit I§ sink hoc

Cac qua trinh xu ly sinh hoe cht yéu duge ap dung dé xi Iy nuav thai dugc
thong ké & bang 10.2. C6 nam nhém chinh : gua trinf hicu khi; qud trinh
trung gian anoxic; qud trinh ky khi; qué trinh ket hop hidu khi - trung glan
anoxic - kY khi va qua trinh ¢ ho. Cac qua trinh riéng biet lai tiép tye duge chia
thanh cdc phu hé, tuy thude trang thai ton tai cGa hén hop trong qud trinh xU
ly nhu hé sinh truéng 10 ling, hé ginh trudng gan kot, hoac edc hé két hgp la
litng va gin két. '

Can nhén manh rang tat ca cic qua trinh sinh hoc duge st dung dé xi 1y
nudc thai nhu thong ké 8 bang 10.2 1a cdc qua trinh 6 xudt x¢ va da dién ra
trong thién nhién. Nho thuc hién trong cac cong trinh phan tao, cé sy kiém
soat moi trudng cua vi sinh vat ma cac qua trinh phan hiy chat thai dién ra
nhanh hon. V&i bat ky loai chat thai nao, qua trinh xt 1y sinh hoc cung doi hoi
phai kiém sodt moi truong, dam bao sy sinh trudng t5i uu clia céc vi sinh vit
tham gia.

Hamg 1112 Céc qué trinh sinh hec ¢hi yéu duge diing g8 20 |y nudc thiai

Laxid 5_ I'én chung | Ap dung

1 ! 2

_/_”"__’_//44/

OUA TRINEL LU KiTE

sinh trudvng i g P Qui trinh bian hoat tinh: Khir NOS chira cachon (nitrat
| Thong thwomg (dong diy) héa)
b~ Xdo trdn hodin wan
| - Lam thodng theo bic
| - Oxi nguyCn chit
'\ -13% phan tmyg hoat ddng gidn dogn
| - On dinh iEp xic |.
'i - L.am thwing kéo diti I,
| - Kenh o |
| - 13 sau (00 =30m)
- 1% rOng - su
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TI4p bing 10.2

{ l

Sinh trudmg gén k&

K&t hop qud trinh
sinh trutng lo Wrng ‘
vi gin k&t

QUA TRINH TRUNG
GLAN ANOXIC

Sinh trudmg o kg
Sinh trudmg gin k&t
QUA TRINH KY KHi
Sinh trudng lor g

Sinh trudrng gén k&t

QUA TRINH KFT HOP
HIEU KHi - TRUNG
GIAN ANOXICKY KHi

- Sinh trurdmg ko lomg

204

2 l 3
Nitrat héa sinh tnrdmg lo irng Nitrat hda
115 fam thodng Khir NOS - chira cacbon (nitrat hoa)
Phén hiy hi€u khi: \ On dinh, khir NOS chika cachon
- Khonag khi thong thudmg
- Oxi pguyén chit ‘
BE lge sinh hoc: Khir NOS chira cacbon - nitrat héa
- Thép té - nho gign ‘
-Cao tai
Loc trén be mét x0 xi i Khir NOS chira cacbon
(roughing filters) I
Pia - 1iép x1c sinh hoc quay ‘ Khir NOS chira cacbon - nitrat héa

BE phan tmg vai khdi vat ligu
Qua trinh loc sinh hoe hoat tinh: Khty NOS chira cacbon-nitrat hda
- Loc nho giot -vat igu rin ‘

1i€p x0c

. Ou trinh bin boat tinh - e ‘

sinh hoc

- Qud trinh loe sinh hoe - bin
haoat tinh nédi ti€p nhitu bic

Sinh trrdmy ky limg khir nitrat héa f) Khiy nitrat hda
Ming o5 dinh khir nitrat hoa

Lén men phan hiy ky khi;
- Téc dong 1iéu chuiin, mit bic ,fln dinh, kistr NOS chira cacbon
- a0 14i, mx bic

- Hai béic

Qué trinh ti&p xGe ky Khi 1\ Knir NOS chira cachon
Lép b ko Himg ky khi '

hudmg ién (UASB)

Qu trinh loc ky khi Khir NOS chwra cacbon

O dinh chit thii - khr nitrat héa
L6p vAt ligu - thovi gian kéo dai | On dinh chél théi - ki nitrat ha

|
|

- Qué trinh ¥t bac hodc nhicu Khir NOS chira cachon,
éic, cdc qud trinh ¢4 linh chilt pitrat hoka, Kndr nigrat hoa, ki
khac nhau photpho




Tidp bing 10.2

1 | 2 3
- K& hop sinh trudmg - Céic qud trinh mdt bic hodc Khir NOS chira cacbon, nitrat hoa,
ler irng, sinh tredg nhitu bic khir nitrat va khir photpho
gin k&1 .
QUA TRINH (F HO HD hiu khi * | Khir NOS chia cacbon _
HB bic ba (xir 1y triét d8) Khir NOS chita cacbon, nitrat hda
HO tiry tién khiy NOS chira cacbon
. 16 ky khi Khir NOS chira cachon (0n dinh
chift thaj - bian)

Ap dung cic qud trinh xir I sinh hoc

Ap dung chtl y&u clia cdc qud trinh x@ 1y sinh hoc dugc liét ké d bang 10.2,
la deé:

- Khi cdc chdt hitu cd chia cacbon trong nuéc thai, thutmg dugc bidu thi
bang nhu cu oxi sinh hda - NOS (tiéng Anh 13 Biclogical Oxygen Demand -
BOD); téng cacbon hitu cg - TCH (tiéng Anh l1a Total Organic Carbon - TOC)
hoac nhu ciu oxi hda hoc - NOH (tiéng Anh la Chemical Oxygen Demand -
cony;

- Nitrat hda;

- Khi nitrat;

- Khit photpho;

- On dinh chat thai,

10.1. XU LY NUOC THAI BANG PHUONG PHAP SINH HOA
TRONG BIEU KIEN HIEU KHI

10.1.1. Nguyén ly chung cita qua trinh oxi héa sinh héa khi xit ly theo
kiéu sinh trudng lo ling

Cac qua trinh xi 1y voi sinh trudng lo ling chi yéu duge sit dung dé€ khu
chat hiiu co chda ecacbon la:

- Qua trinh bin hoat tinh;

- Hoé lam thoang;

- Bé phan ung hoat dong gidn doan;

- Qua trinh 1&én men phan huy hiéu khi.

Trong s6 nhitng qu4 trinh nay, qua trinh bun hoat tinh la qua trinh phd
bién nhdt duge 4p dung d€ xit Iy nudc thai sinh hoat bac hai.
10.1.1.1. Dién bién cita qud trink khi nicde thai iép xic véi ban hoat tinh

Cac chat hitu cu hoa tan, ca cac chit keo va phan tdn nho sé duge chuyén
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héa bang cich hdp phu va keo tu sinh hoc trén bé mat cic t& bao vi sinh vat.
Ti&p dd trong qu4 trinh trac ddi chat, dudi tdc dung cia nhitng men nji bao,
cdc chét hitu co s& bi phan hiy. Theo quan di€m hién dai nhét qua trinh xd Iy
nude thai hay ndi ding hon 14 viéc thu hdi cac chat ban tit nudc thai va viée vi
sinh vat tiéu thu cac chét do 1a mét qua trinh gdm ba giai doan sau day:

1- khuéch tdan va chuyén chat tir dich thé {(nudc thai) tdi bé mat cac t& bao
vi sinh vat; '

2- hdp phu: khuéch tan va hdp thu cdc chit ban tr mat ngoai cua t€ bao
qua mang bdn tham vao trong t& bao;

3- chuyén hda cac chdt dd duge khuéch tan va hip thu & trong té bao vi
sinh vat véi sinh ra nang lugng va tdng hgp cdc chdt mdi cia t& bao.

Cac giai doan trén cd quan hé vdi nhau rdt khang khit.

Nong do cac chit & xung quanh té& bao sé gidm din. Cac phén thitc an mai
tif méi trudng bén ngoai (nuée thai) lai khuéch tdn va bd sung thay thé vao.
Thong thudng qua trinh khuéch tan trong moi trugng cham hon qua trinh hdp
thu qua mang té baoc, cho nén ndng d cdc chit dinh dudng xung quanh té bao
bao gid cling thap. Déi vdi cdc san phdm cia té€ bao tist ra thi ngugce lai - nhidu
hon so vai noi xa t& bao. Mac du hdp thu va hdp phu la giai doan can thiét
trong viée tidu thy chat hitu co cta vi sinh vat song khong phai ¢d ¥ nghia
quyét dinh trong viéc xu 1y nudc thai. Déng vai tro chit yéu quyét dinh la cdc
qué trinh dién ra bén trong té bao vi sinh vat,

Qua trinh phan giai cdc chdt bdn hitu co trong nguyén sinh chit cia té& bao
song 1a mot phan dng oxi héa khit va cd thé bidu dién ¢ dang téng qudt nhu
sau:

Vi khwin
Cac chat hitu co + O —_—— CO-> + H,0 + Vi khudn
Cie ¢hin
i duddng
Hoae:
) o Vi khudin SanF dm San pham
Cac chat hitu es + O, ——— qud rinh  + da duge
Cac chil oxi hda t()l’lg hdp
dinh duding -

Su oxi hda cac hgp chat hitu co va mot s6 chat khodng trong té& bio séng vi
sinh vat dudc goi la ho hdp. Nho nang lugng do vi sinh vat khai thde duge
trong qua trinh ho hdp chung mdi ed thé téng hop cdce chit mdi dé sinh trudng,
sinh san, phat trién, trac ddi nhiét, van dong.

Co ché cta cdc qua trinh phan hay cdc chit trong té bao cd thé tom tét
nhu sau: '

- Cac chat dau tién bi oxi hda la cacbon hidrat va mot 88 cdc chit hitu co
khdc. Men cta vi sinh vét sé tdach hidro khéi mde xich va dem phdi hgp vai oxi

- 206



ciia khong khi dé€ tao thanh nudée. Nho cd hidro va oxi trong nude, cde phan
ing oxi hda - khi giita cac nguyén ti cacbon mdi dién ra duge.

Dudng, rugu va cac chit axit hitu co khdc 12 cde san phdm dde trung nhét
cnia edce qua trinh oxi hda bdi vi sinh vat hi€u khi. Cac chit dé khi phan hiy
hoan todn sé& tao thanh CO, va H,0.

Thuc ra khong phai tat cd caice
chit da bi giit 1ai d t&€ bao vi khudn
(chi mot phan) bi oxi hda hoan
toan thanh CQO, va H,0. Phan ¢or
lai s& bj ddéng hoa va duge st dung

d& téng hop cde chit mdi cla té
bao, tuc la d&€ sinh khdi cda vi sinh 5
vat tang 1én. Ddng thai song song 4
vii qua trinh dong hoa, trong té \l/

bao vi sinh vat con dién ra qua 5 7
trinh di hda - phan huy céc chét cd

trong thanh phin cua t& béo séng.

Nhu vdy mdt phan trong s6 cic

chét séng da duge tdng hap lai tu

bi f)m‘hoa‘ Sl:x chuy-en hoa,cac chat Hinkt 701, 56 dB chuyén héa chc chét bén hdu cd
khi xii 1y muede thai co thE tdm tat ki oxy héa sinh héa nudc thai

4 sd d6 hinh 10.1. 1. ch&t bin trude khi xd Iy, 2- chdt bdn bj gik lai

Theo Eckenfeldler W.W va trén bB mat té bao; 3- cac chét bdn cdn lai trong

. R " nude thai sau khi xU 1y, 4- cc ch&t ban bi oxi héa

Conon D.J. (1961) thi qua trinh xit 4 tiép thanh CQa, H20 va sinh niing kigng, 5-

iy sinh hda hiéu khi nuéc thai gom  cdc ch&t bj dBng hoa dudc 18ng hop dé tang sinh
ba giai doan bidu-thi bai céc phél‘l kh& B- ty oxi héa cGa vi sinh vt thanh CO2 va
' | H20 do men hd hip n& bao; 7- phlin du cia vi sinh

Ung sau; vit
1) Oxi hda cac chét hitu co:
I-nzi
CH0,+0; ——= CO,+H0+aH (10.1)
2) Téng hop dé xay dyng t€ bao:
' ) Fnzim

CH,0, + NH; + 0, —~ Té& bao vi khudn 4+ CO; +
+ H,0 + C;H;NO, - AH; (10.2)
3) Oxi hoa chét ligu té& bao (tu oxi hda)
T€ bao vi khudn

I"nzim
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Trong t&t ca céc phan ¥ng AH 12 lugng nhiét (nang lugng) toa ra hodc hip
" thy vao. Cacchlsbx, v, 2 t_'f.ljr thudc dang chdt hitu co chita cacbon bij oxi hda. .
P4&i véi cac chét hitu cd chia N, S, cling ¢d thé bi€u thj theo kiéu céc phuong
trinh phan tUng trén. ' :

Phuong trinh (10.1) la phuong trinh théng thudng déi voi cac qua trinh oxi
hda.

Trong qué trinh oxi hda va tdng hop, cacbon duge tach ra & dang CO,, mét
phin cd trong thanh phén ciua nguyén sinh chit (CsH;NO,), phiin cacbon con
lai nam 'tf:':_mg t& bao vi khusn ¢ dang polisacarit glucogen (C4H,(Os),. Do vay
sy tang sinh khoi t& bao 12 téng s6 anbumin va polisacarit dd. )

N&u cd mét nito thi sén phdm la nitrat va cd mat lwu huynh thi sdn phdm
la sunfat. Su téng hgp thanh t& bao chdt & bun hoat tinh hoéc mang sinh vat
nhy phuang trinh (10.2) phai ding dé€n muti amon lam ngudn nito; C la thanh
phan cd trong tdt ca céc hop chat hitu co, H va O ldy tu nude.

Thanh phin t& bao vi khuin ¢ thui diém hé hdp noi baa ed dang C;H,NO,.
Khi 1am thoang va ti€p xtc v6i nude thai chda chat hiru co sé dién ra qua trinh
tich liy va ho hép hoat tinh, thanh phiin hda hoc cia t€ bao sé cd dang
CsH,NO, - C,H,0,. Tiép tuc lam thodng, cac ch&t hitu co (NOS) cia nudc thai
s dugc chuyén hda. Vi sinh vat trong bun hoat tinh (hoac mang sinh vat) sé&
sit dung cdc chit di hdp thu d€ thuc hién trao ddi chét, sinh trudng, sinh san
va phat trién. Sau qua trinh lam thoang, t6 hop tdt ca cdc qua trinh theo cdc
phuong trinh phan dng (10.1), (10.2), (10.3) t& bao lai trd thanh dang
C¢H,NO,. Tif phuong trinh (10.3) cd thé thdy rang néu toan b céc t& bao bi
oxi hda hoan toan thi NOS (BOD) toan phan cia t& bao gép 1,42 1&n ndng do
té bao.

a) Su sinh trudng vi phat trién cia vi sinh v@t

Su sinh trudng cia vi sinh vat 1a sy tang sinh khdi ctia nd do hidp thy, dong
hda cac chit dinh dudng. Theo nghia rong, sinh trudng hay sy tang sinh khéi
1a tang trong lugng, kich thudc hoac s lugng t& bao (& day ké ca& viéc gidm
kich thude, s6 luong t& bao hay con goi Ia sinh trddng am tinh)

Nhu vay hiéu qué cia sy dinh duding (cing ddng thdi la sy giam NOS) Ia
qué trinh t6ng hop cac bd phan cta co thé - t& baio va su tang sinh khoi - sic
sinh trudng. Céc qua trinh dién ra khong dong deu theo thai gian va khong
gian trong t& bao vi sinh vat.

T&t ca nhitng bién ddi vé hinh théi, sinh 1y dién ra trong co thé duge téng
hop trong khai niém "phat-tri€n”. Sinh san cing 12 mdt trong nhitng két qua
ctia phat trién.
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O nhitng noi cd vi sinh vat thye hién qua trinh xit ly nudce thai, sy sinh
trudng cing duge coi la sy tang s8 hugng t& bao va sy thay d3i kich thuéc t&
bao. Kich thudc t& bao dao déng xung quanh mdt gia tri trung binh thi viéc
tinh 8 lugng t& bao ciing phan anh dude su tang téng 50 sinh khsi cta vi sinh
vat,

Su sinh trudng ey sy tang sinh khéi cta vi sinh vat (bin hoat tinh) khi
xit 1y nudc thai bang phuong phép sinh hda trong digu kién higu kh{ duge bigu
thi bang dudng cong abed § hinh 10.2. '

[
£
d

¥

i A

o B ém JJ;J

3.
s

< e NOS

Buri
[#)
0 1 S, \
Thdi gian t

Jhnds 10,2, MGi quan h@ gidia su chuy8n héa NOS va su phat trién cua bin

O nbng do thép cda biun, duding cong cho théy sinh khdi cia bin ¢d xu thé
tang theo c&p s6 nhan (a - b). Giai doan nay goi 12 pha tidm phat rdi pha sinh
trudng logarit - & day tée dd phan doi t& bao trong blun s& didu hda dat gid tri
t8i da. Digu kién chi yéu la dap ing day du chit dinh dudng.

Phiin giita cia dudng cong gin nhu tuyén tinh (e-f). Khi chéit dinh dudng
bat diu can kiét, t6c do sinh trudng (nhan doi) cing bat ddu giam theo qui luat
phan dng bac nhdt (b - ¢).

Sy sinh san cda vi sinh vat dan dat tdi tiém can tiy thude ndng 4o chat
dinh dudng. Giai doan nay goi 1a pha sinh trudng cham dan.

Phian duding cong ¢ - d bi€u thj sy gidm sinh khdi cta bun bdi qué trinh ty
oxi hoa dién ra. Nguyén nhan la da ngheo va hét chét dinh dudng. Giai doan
nay goi la pha oxi héa ndi bao cta bun hoat tinh. Lidc dau qua trinh ty oxi hda
dién ra theo ki€u phan Ung bac nhat, sau dd t6c dd oxi hoa cing giam di, vat

14- XILNTCN
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ch&t cfu tao cha t& bao vi khudn giam it it va khong bi oxi hda nita.

b) Sy chuyén héa chdt hitu co (hay sy gidm nhu cdu oxi sinh héa) ciia nudc thdi

Sau khi nudc thai tiép xic vai bun, ban diu tSc do chuyén hda cée chét
hifu co rét cao, cdc chat lo ling va keo dudc chuyén hoa do dong tu sinh hoc va
h&p phu. Cac chét hitu co hoa tan duge chuyén héa nho hép phu sinh hoe. Tée
d6 chuyé&n hda d¢ tuy thudge dac tinh nude thai va bun. Trong khi dd t6c 4 sinh
trudng cha biun (vi sinh vat) cing dat tdi gia tri cao nhdt, cac chat hitu co tich
ldy trong té bao vi sinh véat cing rit nhidu. Mudn oxi hda cac chét da tich liy
dé doi hoi phai lam thoang mot thoi gian kha lau trong nhitu gid.

Thudng téc d6 chuyén hda rit nhanh o khoang thai gian 10- 15 ph dau.
Trong thdi gian nay huong chat hitu co cé thé chuyén hda bdi 1g bun duge bidu
thi bang phuong trinh sau:

dL
.— =KL . (10.4)
ds
Sau khi tich phin ta duge: _
L. .
Lrl =1- e-l\is , {(10.5)

1

trong d6 K, - hang 6 tdc do chuyéﬁ hda ban dau, 1/thoi gian; S - lugng biin
hoat tinh ban dau, g/l; L; - Iugng chit hiu cd (NOS) da duge chuyén hda trong
khoang thai gian dd; L; - lugng chét hitu cd cta nude thai.

¢) M&i tuong quan vé todan hoc gilta sy chuyén héa chdt ban hitu co clia
nide thdsi va sy sinh trudng cita bin

O ndng 44 cao cua cac chit hitu co, téc do dong hda, téc do sinh truéng va
khi d6 ca téc do chuyén hda cic chit (téc 4o giam NOB) thudng phu thudc
néng 46:
- O thoi diém dau cia qua trinh Jam thodng ta dat:

Sa- ndng do ban dau cia bun (vi sinh vat), mg/l;

L,- NOS ban dau cia nudc thai, mg/l.
- Qua thoi gian ¢ ta co:

S - ndng d6 bun & thoi diém ¢, mg/l;’

AS = S - S, lugng tang sinh Kkhéi cia biin trong mot don vi the tich, mg/l;

L, - higng NOS da giam (da bi khi) trong thoi gian ¢;

L =L,- L,:ldong NOS con lai trong nuéc thai, mg/;

K, - hang sd t&c 1o sinh trudng logarit (1/thsi gian);

K, - hang s6 toc do chuyén héa (giam NOS).

Dat a la ty le NOS (cdc chét hiu ca) dé chuy&n hda va téng hgp tha- h b.n
- tde la dé tang khdi bun. Khi dd:
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a.L, = AS , (10.6)
S=8,+A8S=8,+aL, . (10D
Ty 1& cac hop chdt bi phan hiy bign thanh té bao s8ng tinh theo phan tram
d6i vai mot s6 hop chat nhu sau:

Cacbon hidrat 65- 85%
Rugu 52-66%
Axit amin 32-68%
Axit hiu co 10- 60%
Hidrocachbon 10- 30%

O giai dogn mét. Pha sinh trudng logla - &) vdi ndng do cao cua cdce chit
dinh dudng, & nhiet dd cho trude, téc do sinh trudng chi bi gidi han bai téc do
phan d6i té€ bao

ds

=K, (10.8)
d¢

K, - hang s§ tdc do sinh trudng, con 06 +hd coi la thoi gian cin thidt dé t& bao
~ phan dei.
Sau khi tich phan ta duge:

S, + AS

In ="~ = =Kt , (10.9)
S

"

S, + AS al,
In—2— " = Kt =In(l +——) (10.10)

ing v6i giai doan mot (dean a - &) dudng bidu dién mdéi quan hé In[l1 +
(L /S, theo ¢ 1a mét ham s8 bac nhat (dudng thang). Do dée cta dudng biu
dién Inll + (aL/S,)] x4c dinh gia tri K, tic 12 hang s6 téc dd sinh trudng
logarit. Sau diém b do ddc gidm dan ching t6 toe 4o gidm va chuyén sang giai
doan hai.

hoic

O giai dogn hai. Gial doan t8c do sinh trudng giam (b - ¢). Khi nong do
chit bin hitu co (NOS) thép, téc do sinh tudng cta bin, t6c 4o chuyén hda
NOS sé& tuan theo qui luat phan ding bac mot. Tiic la sé giam va ty lé vdi chat
bdn hitu co cdn lai.

dL dL
L =K,L; -——=K)5L . (10.11)
ds dt '

Sau khi tich phan ta duge:

L,
In— = K8 (10.12)

L. - NOS cia nudc § thoi diém ¢
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Gi4 tri cha K, va thoi gian tai sinh ctia mot 58 vi khudn duge gioi thidu a
bang 10.3 theo Buswell (1950). )

Bang 1.3 Thai gian tél sinh cda mdt s8 vi khudn

“Thvi gian L& sinh

Vikhiin I_ e T
|_ phiit K. ¥h

Proteus vulgarts ! 215 194
ischerichi col 165-17 24K
ACTobCCLrer Gerogens ; 17,2-174 : 24
Ebertiwke ty phosi 5 235 ‘ 177
Diplococeus preuminiae | 205 209
Clostridiom butyricum 510 081

L hizomiem trilotic | 10174 0,24-0.51
Rhzohiun japodicum | 3438608 : 00940,12

16.1.1.2. Ditu kién, yéu cin va yéu (6 méi truong anh hrdng (6i gia trinh xi Iy

Khi trong nudc thai chda cdc chat b&n hitu cd dé hoac cd thé bi oxi hda
sinh hoa va khi trong digu kién moi trudng thich hgp (su cung clip oxi, pH,
nhiét ¢6 cia nude thai, nong 4o cac chdt doc hai khong vugt qu4 gidi han cho
phép,...) thi c6 thé dung phuong phap sinh hda dé xu ly.

Tat nhién con phai dam bao di ludng cic nguyén t6 dinh dudng
(N,P,K, Fe,..) trong nudc thai.

a) Disu kién diu tién 1a phai dim bao cung cdp du lugng O, mét cach lién
tuc va sao cho lugng O, hoa tan trong nude ra khoi bé ling dot hai khong nhd
han 2mg/l.

b) Nong 46 cho phép céc chédt bdn hitu ca: cd nhigu chit bidn trong nudc
thai san xuit 6 mdc do nhét dinh nao dd sé phd huy ch& d6 hoat dong - s6ng
binh thudng cia vi sinh vat. Cac chdt doc hai do thudng cd tac dung lam hiy
hoai thanh phan cdu tao cia t& bao.

Khi thue hién xU Iy sinh hda nude théi cong nghiép chung véi nudc thai
sinh hoat thi hiéu sudt x{ 1y sé cao hon so v6i khi chi xit 1y nuéc thai cong
nghiép. '

Hén hop nuéc thai sinh hoat va cong nghiép chay vao céng trinh x1 ly sink
hoa phai cé NOS toan phan khong duge qua 500mg/l, néu diung cac bé aérodter
- bé tron thi NOS toan phan khong duge qui 1000mg/l. N&u vugt qua gidi har
d¢ thi phai ding nudc sén xuit qui udc sach, nude song hoge nude da xd 1y rd
dé pha lodng.
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Mic d3 pha lo&ng cin thigt ed thé xdc dinh theo cdng thde:
Ly - Lyy
m=———, (10.13)
th " Lsh
trong d6 m - la ty 1¢ giita lugng nude thai sinh hoat va san xudt; L, - NOS
toan phan cla nuéc thai sin xudt bén, mg/; Ly, - NOS toan phan cta hén hgp
nudc thai sinh hoat va nuéc thai san xuft, mg/l; L, - NOS toan phin cha nudc
thai sinh hoat, mg/l.
¢) Lugng cde nguyén td dinh dudng can thiét dé cac qua trinh sinh hda
di&n ra binh thudng khong duge thip hon gid tri néu ra & bang 10.4.
Bing 10.4. NBng d& che ohit dinh duéng chn thift

NOS toan phin coa Ning G0 nitor trong | NBng do phaipho theo
nurcre thai, mg/l mudi amon, mg/] ]I P50, my/l
< 500 15 !i 3
500 - 100 | 25

Ngoai cdc nguyén t6 dinh dudng chu y&u § trén con can cd K, Mg, Ca, 5§,
Fe,... nhitng nguyén t6 nay thutmg cd du trong nudc thai néen khéng phai cho
thém. '

Khi cdc nguyén t6 dinh dudng d dang cac hgp chit giong nhu nhiing hgp
chét trong t& bao thi s& t&t, d& hdp thu vao t& bao vi sinh vat. Vi du, nito cia
cac chit trong t& bao & dang khi (NH,'); phetpho & trang thai oxi hoa
(H,PO,), nhitng chét nay 1a chit dinh dudng tét nhat vdi vi sinh vat.

Thiu cdc nguyén t6 dinh dudng sé kim ham va ngéin can cac qua trinh oxi
hda sinh hda.

Néu thisu nitad mot cach lau dai, ngoai viée can trd qua trinh sinh héa, con
tao biin hoat tinh khd ling va troi theo nudc khoi b€ 1Ang dogt hal.

- Né&u thigu photpho tronhg nuéc thai sé tao ra vi sinh vat dang ggi chi lam.
cho qua trinh lang dién ra cham va giam higu sudt oxi hoa cac chat hitu co.

Yéau chu v@ lugng cdc nguyén td dinh dudng khong ¢6 dinh, bdi vi sy phat
trién vi sinh vat khi oxi hoa céc chét khac nhau sé khong déu nhau.

D& xdc dinh so bd lugng nguyén t3 dinh dudng cin thigt ddi vai nhidu loai
nudc thai cong nghiép cd thé chon ty l&:

NOSlP:N:P=100:5:1‘

d) Nbng d6 gioi han cho phép cta céc chat doc. Trong nude thai, ham
lugng mudi cha cae kim loai nang va cdc chat doc khong duge vugt qua ndng
d6 gi¢i han cho phép. Nong do cho phép ciia mot s6 chit khi xi ly bang phuong
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phap sinh hda & bang 10.5,

Hong 1.5 NBng dd gidi han cho phép cin céc chit trong nudec théi chdy vio chc cdng
trinh lam zach ginh hoe ¢ cp (g!mal

Tén eht Cep _ Tén Chil . Cep
ANl acrylic 100 Kerosn (diu lra) : s00
Rurcru amilic 3 ' Crezal LG
Anilin 10K} | actonitryl 160)
Axutalindehit _ 750 . MO o trom : o
Axit benzoie 150 R Axil butyric 500
Ienyen 104} Blong (ion) . 04
Vanudi {ion) : 5 Metucry lamit : 300
Vinyl axetit 230 . Rugru metylic 200
Vinilinden clorua ' 1000 Axit monochinetic 100
Livdroguinon 15 o Axen (ion) : 1,2
Dimety Homamit ; 100 i Nekad 100
1h.2 crylhexin Sin phim diiu 100
Pheninphotphia 1K) ' Niken {ion} i |

. Asit dickaxetic _ 100 OPr-7,0P-10 10
DPhicloxiciohexan : 12 Piridin : 00
I deylumin 104} Pirocatesin | 100
Dietylengly ool 300 N “Lributy Tphotphat 100
Caprofactan 100 Tretykimin | 85
Rerzomxin 103 Trimitredoluen :| 12
Anxon rodanua 500 Tnphenylphotphat ! i0
O fiony : J , Amuon axelal cachonal i S(H)
Al stearic 300 h Phenol i 1000
Sunfanol ' 1 ' Formandchit _ 160
Sunfua (thew TEL,5) 20 (lobenzen i N
Antimon S (kn} 02 it Toluen W)

el (iid ori pH anh hudng rdt ldn dén qua trinh tao men trong L& bac va qua
trinh hiap thu cac chét dinh dudng vac té€ bao.

o1 vai da 6 vi sinh vat khoang gid tri pH tdi uvu la 6.5 - 8,5

fi Nhiét dd nudc thai anh hudng rat lon t6i chdic nang hoat dong cia vi
sinh vat. Déi voi da s6 vi sinh vat, nhiét d6 nude thai trong cac cong trinh xd
Iy khong dudi 6°C va khong qui 37°C.

g Nong do clia mudi vo cd trong nudce thai khang qua 10gd.

Lugng cac chit lo 1ing chiy vio cdc cong trinh khong qua 100mg/l khi
diung bé loc sinh vat va 150mg/1 khi dung bé aéroten.

Ngoai ra cde ¢diu trdc ctia chdt bin va cdc loai vi sinh vat 1a nhitng y&u td
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it quan trong quyét dinh téc do cia cde qud trinh oxi hda sinh héa.
10.1.1.3. Cllu triic cita cde chilt bin vd ban hout tinh

a) Su oxi héa sinh hoa va clu tric cia mét $6 hop chdt hitu co trong nuoc
thai cong nghiép :

Tac nhan tham gia vao qua trinh phan huy cac chit ban hitu c¢ 1a vi
khu&n, xa khudn, ndm va mot s6é dong vat ha dang.

Qua trinh oxi hda sinh héa cic hop chét hitu co phy thude ciu tric hda hoe
clia cac chit dd va nhidu yéu t6. Su ¢ mat cta cac nhom dinh chdc trong mot
phan tt, s8 phan tit via cdu tric phan tu, do hoa tan, tinh dong phan trung hop,
kha nang tao cdc sén phdm trung gian, tac dung tuong ho gilta cac san phim
do,... Bén canh cic yéu t6 hoa ly con cé mdt loat cac y&u té sinh hoe tac dong
t6i qua trinh nhu: midc dé kha nang trao déi chat cua vi sinh vat, kha nang
thich nghi cua ching... Thai gian thich nghi cta vi sinh vat cing rdt khac nhau
tir vai gity toi 200 ngay va hon nita.

Bén canh cac chdt dé bi oxi hda nhu: cacbon hidrat con ¢6 rat nhidu chét
chi bj oxi hda mét phan hoac tham chi hoan toan khang bi phan hiy du ¢
nhitng vi khudn thich nghi tham gia vao qua trinh. Do la cic chdt hitu co téng
hgp - hidrocacbon, rugu, andehit, este,...

Ngudi ta da nghién citu va phéan chia vi sinh vat phan hiy cac chét bén
ving ra 1am ba nhom:

. Nhom vi sinh vat phan hay cac hop chét mach hd: rugu mach thang,
andehit, xeton, axit;

- Nhom vi sinh vat phan huy cac hop chdt thom: benzen, phenol, toluen,
xilen v.v; _

. Nhom vi sinh vat oxi hda hidrocacbon day polimetyl {hidrocacbon cia
dau lita), hidrocacbon no mach hd - parafin.

C6 nhidu chat trong nudc thai rat bén ving v6i digu kién moi trudng bén
ngoai, nhung vi sinh vat vAn c6 kha nang phan hiy duge vai digu kign cung
c4p day di oxi va cdc chét dinh duitng. Nhigu vi sinh vat cd kha nang phan hay
nhizu loai chit khac nhau, nhung cting cd loai vi sinh vat chi ¢d kha nang phan
hiy mot loai chét nhét dinh.

Khi nghién citu kha nang oxi hda sinh hda cia cac chit hitu cd cd cdu trac
khac nhau, nhiéu tac gia da di dén két luan nhu sau:

- Nhitng hop chét voi trong lugng phén ti 1on, véi cfiu tric nhidu mach
nhénh bén 1a nhitng chét khéng bi oxi héa sinh hda;

. Cac chét kh6ng bi oxi hda sinh hda 1a nhitng chdt ma men (enzim) cta vi
sinh vat r4t kho tham nhap vao cing 14 nhitng chét khd thdm thiu khuéch tan
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qua mang té& bao;

. D6i véi nhitng chét cd nguyén ti cacbon § trung tam, di1 chi con mét lién
k&t H-C thi mdc do Anh hudng cia céu tric nhanh phan tu d6i véi qua trinh
oxi hoa sinh hda sé giam di; .

- Trong lién k&t H-C néu thay nguyén t& hidro bang ciac nhém alkyl hoac
aryl sé khd bi oxi héa sinh héa hon;

- Ngoai cacbon, néu trong mach cé céc nguyén tit khac nhau thi sé lam cho
chét hifu o ban vitng han d6i véi quéa trinh oxi hda sinh hda. Anh huéng nhigu
nhét 1a mach cd oxi rdi dén luu huynh va nito.

b) Thanh phiin va edu tric cia cac logi vi sinh vt tham gia xit Iy nudce thdi

Bun hoat tinh, mang sinh vat 1a tap hop céc loai vi sinh vat khdc nhau,
Bun hoat tinh 12 béng mau vang néu d& ling co kich thude 3 - 150um. Nhing
bang gbm cdc vi sinh vat séng va chat rén (40%). Nhitng sinh vat séng la vi
sinh vat (vi khuéin), déng vat ha dang, ddi, giun, nim men, ndm moc va xa
khuan.

Mang sinh vat phat trién ¢ be mat cac hat vat lieu loc cd dang nhay, day
1 - 3 mm va hon nita, Mau cia né thay d6i theo thanh phin nudc thai, tit vang
xdm dén mau nau t6i. Mang sinh vat cing gdm vi khudn, nim, méc va cic sinh
vat khac. Trong qua trinh x 19, nudc thai sau khi qua bé loc sinh vat, cd mang
theo cac hat (phén td) cla méang sinh vat hinh dang khac nhau, kich thude 15
- 30um, voi mau vang sang va nau.

Nhitng loai vi khu&n tham gia vao qua trinh x¥ ly thuing la céc loai truc
khudn khong tao nha bao gram &m. Sy co mat cha céac loai vi khuan di dudng,
v@i nhigu ki€u trao d8i chat s& lam cho bun hoat tinh nhanh chéng thich nghi
v&i nhidu loai nudc thai khac nhau. Ngoai ra chiang con cd kha niang su dung
nitd hitu co. Nhidu loai cd kha nang khi nitrat.

10.1.2. Cac cong trinh va cich tinh todn
10.1.2.1. Logi cing trinh xit Iy medc thdi

D& xi Iy nude thai cong nghiép bing phudng phap sinh hda trong didu
kién higu khi ngudi ta cing dung nhing cong trinh nhu ddi voi nude thai sinh
hoat, Chon loai cong trinh phai tinh dén s6 lugng va dic didm vé thanh phan
v tinh chat nudc thai san xudt cing nhu ysu chu chét lugng nude sau khi lam
sach,

Déi vai cac loai nuéc thai san xuft cla phidu linh vye cong nghiép (hda
dau, hoa chat, gb, dét, gidy, sgi nhan tao,...) diing loai b& aérdten - bé& tron sé
cho hiéu qué tét nhat.



Tinh toan vA cdu tao cac cong trinh xif 1y nude thai sdn xuwit cling gidng
nhu d6i vai nudc thai sinh hoat. Nhitng s6 lidu dé tinh todn Ia cdc chi tiéu phan
tich nudc thai, trong dd chu y&u 14 NOS - nhu cu oxi sinh hda todn phén cia
nede thai chid khong phai ham lugng cia mot chit ban cu thé nao. Tuy nhién
chi tidu nay khong tinh dén lugng chét hitu cg tiéu thu d€ tac bun hoat tinh
hosc mang sinh vat. Chi cd chi tieu NOH - nhu cau oxi héa hoc méi phan dnh
nong dé caa céc chdt bdn hitu c¢ mot cach day da. O bang 10.6 1a cdc s6 lidu
vé gid tri NOS va NOH cia mot s chat trong nude thai san xuit.

Bang 10.6, Gik tr{ NOS todn phiin vd NOH ciis mdt 8& chit (mgO2/mg chit)

NOS |

NS

Chilt bin I tain NOIT Chi ban l in | NOFI

phiin | | phin |
Benzen 15 : 307 :_ Frormuldehit I 0,75 I 107
Toluen 11 W7 - Axetatakdehit LK 182
Keraxin-benzen L0062 | Butylic aldehit D123 244
Metylen clorua o 0,565 Axeton . L8 | 2,17
Cloroform 0 | 0335 AXIl Uxetic 086 1065
Cachon clorua . { 0208 Axil [ormic 0276 035
Viniliden clorua 0 (325 Axit butylic 14 178
Mazut 033 , 333 Axit stearinoic 179 294
Benzen 0,11 354 Axil panminoi 203 287
Stirol 160 307 || Axitacrylic 0,83 133
Metylstirol | 158 31l xa phong canifonic L2 22
2-Fiylbutadien-13 © Axit benzoic 161 197
(izopren} 055 3285 Dhety lamin 131 195
Rugu metylic 098 15 Trietylamin 005 308
Rugru etylic 182 2,08 Anilin 19 241
Rurgru butylic 143 2560 Metaacrylamit 09 1695
Rurgru N-cetylic 12 295 Sacarcea 049 L2
Rurcra alylic 15 22 Glucoza 054 092
Dictyl glyeol | 0,067 127 Phenol Lio-
Glixerin 086 123 . 118 228
Trimetylpropan khdng phan vy Ortocrezol 156 252
Metylbutadien 135 2,15 Pirocatesin 1465 189
Tributylphotphat 0,1 2,16 Hi droquinon 0453 184
Tricrezinphotphat 13 22 Necalbuty iaphtalin
Vinylaxetat 1 1673 sunfat 0,07 0,09
[zobutylaxetat 205 22
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Qua bang nay ta thdy ty 1& giita hai chi tiéu dd d6i v6i nude thai sdn xust
dao dong trong mot khodng kha lén tir 0,0 dén 0,9. Nhu vAy nhd cd chi tigu dé
mdi danh gid duge kha nang khodng hda ctia cdc chdt hiu co. Ty 18 NOS :
NOH hgp 1y nhit 14 0,4 trd 1én. Hiéu s8 gita NOH va NOS cang 1dn thi lugng
chdt hitu co tidu thy dé lam chit liéu xay dung t&€ bao (bun, mang sinh vat)
cang nhiéu tdc 1a lugng tang sinh khéi cta vi sinh vat cang 1én. Do vay khi
NOH 18n, NOS nho thi nén chon bé& aéréten vdi tai sinh bun hoat tinh riéng
biét, khong nén chon bé€ lge sinh vat cao tai va cang khong duge chon bé loe
sinh vit ki€u nhé giot, vi s& tac nhidu mang sinh vat, dé gay ra tdc va bit 16
héng gilta cde hat vat lidu loc.

D& tinh todn sd b, cé thé xac dinh lugng tang sinh khéi clia bun theo
phuong trinh sau:

Y,-Y,-L,+ L,

AS = — - a,, mgl, (10.14)
r

trong dd AS - lugng tang sinh khoéi clia ban sau khi ra khéi bé aéréten; Y, Y,
- NOH cia nudc vao va ra khoéi bé aérdten, mg/l; L, L, - NOS toan phén cia
nude vao va ra khéi b€, mg/l; a, - lugng bun (lugng sinh khéi) giam do qua
trinh ty oxi hda trong thoi gian nudc luu lai trong b& aéroten, mg/l; r - NOH
cua lmg sinh khdi cia bun, mg/mg hay £ = 1/r 14 hé s6 déc trung cho lugng bun
tao ra tir 1mg hidu s6 (NOH - NOS). Déi v6i nudc thai san xudt & = 0,1 - 0,9,

Ludng tang sinh khéi cia mang sinh vat thudng bing khoang 25% lugng
tang sinh khéi cia bin hoat tinh & bé aéréten véi cing mot loai nude thai.

Viée tinh todan bé loc sinh vat va b& aéroten di duge trinh bay & gido trinh
xU Iy nudc thai.

Dung tich cin thiét cia cdc eéng trinh thudmg tinh theo nang luc oxi hda
{(NO) cua cong trinh hodc téc d6 oxi hda cdc chdt hitu co (t6c d6 tidu thu oxi),
luu lugng va NOS cia nude thai, mic dé can thiét xu ly.-

Nang luc oxi hda cta b8 loc sinh vAt hodc b€ aéréten tiyy thude vao dac
tinh cdc chat ban va y&u t8 khac. Ddi voi b8 aéroten, nang luc oxi hda ty 1& vai
bun hoat tinh va thay d8i trong mot khoang kha lén.

Vi du, d6i véi nudce thai chia rugu metylie, rugu ét.ylic,.'.., NO = 750 . 1250
g0,/m® ngiy dém;

d6i vdi axit stearic, axetic, NO = 400 - 1200 gO,/m* ngay dém,

déi vai phenol, NO = 200 gO,/m> ngay dém;

déi véi benzen, anilin, formalin NO = 600 - 700 gO,/m?* ngay dém.

Khi khong c6 cac s6 liéu thi nghiém, d€ thnh toan b€ aéroten cd thé€ chon
NO = 600 gO,/m3 ngay dém vai ndng do biin hoat tinh 1a 3g/l.
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Tay thugc vao thanh phlin cic chit bén, c6 thé cd cac trudng hop sau day:
1) N&u nudc thai chita moét loai chdt bén hosc chia nhidu chét bdn nhung
¢6 thé dong thoi bi oxi hda bdi vi sinh vat va voi tée d§ oxi hoa nhu nhau thi
th&i gian xit 1y dude xac dinh bai t8c do phan dng oxi hda va nong do tdng cong
cua tdt ca cdc chdt (NOS,). - :
Khi d6 thé tich b8 aérdten sé 1A W:
W= s et e | (10.15
= Qunt = Qun 5 W (10.15)
trong d6 @y - uu lugng trung binh git cda nude thai, m3/h; ¢ - thoi gian lam
thodng - thdi gian nudc luu lai trong bé; by L,L, tusng ng NOS cia nudc
thai trude va sau khi xd 1y; NO - nang ltc oxi hda cha bé aérdten dai vai leai
nudc thai dé hoac trong nhigu trudng hop ngudi ta coi 1a téc do oxi hda trung
binh R cta chit ban hitu cg cd cing thi nguyén mg/l.h.
Lugng khang khi don vi can thi&t:

Rl
D = , m3/m* nudc, (10.16}
3n

trong dd n - hé s si dung oxi

2) N&u céc chét bdn cia nude thai bi oxi hda ddng thi nhung véi toe do
réit khac nhau thi thoi gian xi 1y tuy thudc vao ndng do ting chét riéng biét,
vao toc 48 oxi héa cla nhiing chat dé va xéc dinh theo mie d phan hiy can
thist cia chit bi oxi hda cd tée db oxi hda cham nhét.,

ChAng han c6 hai nhom cac chét bdn hitu co véi téc do oxi hda trung binh
khdc nhau:

- a,- b
d6i voi nhdm mét: £ = (10.17a)
1
o ay-b
déi voi nhdm hai: ty = R (10.17b)
2

trong d6 ¢, ¢, - tuong dng la thai gian lam thodng d6i vai nhém mét va nhém
hai; Ry, R; - téc ¢ oxi hoa trung binh d6i v&i nude thai nhém mét va nhém
hai mg/l.h; ay, @, - ndng dd ché&t b&n nhém mot va hai trong hén hgp nude thai
khi vao b&, mg/l; b, b, - ndng do ch&t bin nhdm mot va hai trong hén hgp
nuée thai sau khi ra khoi b8 mg/.

Né&u ¢, > ¢, thi chon thai gian 1am thodng &; va nguge lai.

Lugng khong khi don vi can thiét: .

1
D=r- (Ryt, + Ryty), m?m? nude . (10.18)
n
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3) Néu céc chét b&n bj oxi hoa néi ti€p nhau thl th¥i gian xU 1y s6 bang
t8ng thoi gian oxi hda cla céc chdt bén riéng biét.

, E=1t + 1y (10.19)

Lugng khong khi don vj cin thiét chon theo nhdm chét cd t&c do oxi hoa
16n hon (ching han R| > R}

Ryt ‘

D= . (10.20)

3n .

O trén ta thdy chi tidu co ban dac trung cho qua trinh oxi héa sinh hda cac
ch&t ban hitu co trong nudc thai 1a t6c d6 oxi hda theo thdi gian. Thudng ngudi
ta 18y tGc do oxi hda trung blnh trong suét thdi gian x{ ly nude thai.

Téc d6 oxi hda phy thude nhidu y&u t6: ban chét, cdu tric chit bén hitu co,
bin hoat tinh va ndng do cla nd, lugng oxi hda tan, nhiét do, pH, v.v. Mait
khac, téc do oxi hda, do d6 thoi gian x¥ 1y, lugng khong khi chn thiét va gia
thanh xay dung quan 1y cong trinh d8u phu thude tat ca nhing yéu té do.

Téc dd oxi hoa trung binh ciia mot chét tuy thudc vao lidu lugng bun va tée
dé oxi hda riéng cta chét dd tinh theo 1g bun;

R =KS, (10.21)
trong dé K - t6c d6 oxi hda riéng cla chdt hitu cd tinh theo 1g chit khéng tro
ctia bimn, mg/g h; S - ligu lugng bin tinh theo chdt kho khang tro trong hén hop
nuéc - bun & b€ aérdten, g/l

Téc do oxi hda riéng cia cdce chét bin chi cd th xdc dinh bang thye

nghiém. O bang 10.7 1a t6c d6 oxi hda riéng cia mt s chat bin hitu co trong
nudc thai.
Béng 10.7. T6c d8 oxl héa ridng K cila céc chit bln hdu co cla mdt s8 logi nuée thii

Logi nurde théi 1 Kmggh Laowi nudre théi K.mg/gh

Nurdre thilf thinh phtl 12-15 Nudre thai chira div

Nha méy trich ly colophan 2 - tram chung Khir mudi 66

Nhé méy caa su tdng hop - - todn nha méy héa diu 10

Nhi miy divlylstirol 7 Nurte thai sin xudlt glixerin

Nha méy metylstiren B - tickol 7

Nha méy clopren 16 - axetat 30

Nhi mdy zopren 7] Canxi sunfat 10

Nurdre thal chira phenol : Rugru metylic, butylic .

- klhi ché bin d4 phi€n 2 540 xufit spi tdng hop 36

- khi ch bi€n than‘rﬁu ' 16 Che bign khi than 15

Nha miy gifly xenluloza _ $4n xufft axit béo, thom

- sunfit 33 - benzen 7

- sunfat 24 - axit benzoic 15
Nudre thai sinh hoat 20-25
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10.1.2.2. Tinh todn leong chit dink duwdng ciin thiét _

Muén xit 1y bAng phuong phép sinh hda, ham lugng céc chit dinh dudng
phai khong thép hon cic gia trj ghi & bang 10.4.

Trong nudc thai sinh hoat lugng nitd 1a 8g/ngudi ngay dém, lugng photpho
1a 1,7g/ngusi ngay dém. Trong mot #6 logi nudc thai san xudt ham lugng cdc
nguyén t6 nay thudng it hon hosc tham, chi khong cd. Vi vay néu khong du cic
chét dinh dudng ngudi ta phai cho thém vao.

Nhiing nguyén t6 dinh dudng thudng ¢6 trong thanh phin céc chidt nhu
diamon photphat, kali photphat, nudc amoniac, supephotphat,... Khi nudc thai
o6 tinh kidm ngudi ta dung axit photphoric, khi nuéc thai trung tinh hodc cd
tinh kidm y&u ngudi ta dung photphat.

Lucng chit dinh dudng can thiét cé the tinh nhu sau:

Vi dy, khi cho nito & dang amon photphat [(NH,),P0,.8H,0] vao nudc thi
ligng chét dé can la:

n.203
M = - .Q, kg/ngay dém, (10.22)
hoac & dang kali photphat thi lugng chat nay ¢in cho thém la:
n.348
M= a2 .Q, kg/ngay dém, (10.23)

trong dé n - lugng N hozc P (dang P,0s) thiu but trong nude kg/m3 nudc;
203, 348 - trong lugng phan tif cua amon photphat va kali phophat; 42, 142 -
trong lugng phan tit cla nitd va P,04 clia axit photphoric; @ - Luu lugng nudc
thai ngay dém, m>/ngay dém.

Khong nén cho vio thifa vi phin du thita cia cac chét dd sé cung vdi nude
da lam sach chay ra song, hd chida lam rong réu phét trién - tic 12 lam nudce
hd song thém nhiém ban. |

Céc chét dinh dudng duge cho vio 8 dang bt nghign hodc dung dich thi
tét han. .

D& chufn bi hoace dinh lugng ngudi ta ciing ding cdc thigt bi nhu khi xu 1y
nudc thai bang phuong phdp keo tu hodc trung hoa.

O céc tram xU Iy nuée nhé, cho phép cic chét dinh dudng truc tiép vao bé
aéroten. '

Cac thung d€ chufn bj dung dich supephotphat dugc trang bj céc may
khudy trén voi t6c do quay cham (12-25 vg/ph). D& hoa tan nhanh nén dung
nudc Am véi nhiét do 40-50°C, Trudce khi dinh lugng ngudi ta cho dung djch da
chun bi ldng véiz =05- L5 A dé tach va xa can v b€ chita hodc sén phoi.
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Cac thiing d& chuin bi chat dinh dudng va cic bé tron phai lam bang vat liéu
chdng an mon. -

Ngoai dung dich supephotphat ngudi ta con cho thém nudc amoniac vao bé
tron vdi lidu lugng 10mgA nito. Ngudi ta phai xay dyng va duy tri trong do 10
- 80 ngay. Dé gidm tdn that do nudc amoniac bay hoi vé mia he, ngudi ta phai
che day kin bé& va phun tudi nude ngoai bé. Can nhé rang cac hgp chit trén khi
tach khéi nudc va véi oxi la hén hgp dé né, do dd can cd bién phap bdo vé an
toan khi quan 1y van hs‘anh.méy mdc thigt bi.

10.1.3. B& hoat dong gién doan

Bé& hoat dgng gian doan (sequencing batch reactor SBR) 1a hé xU ly nudc thai
véi bun hoat tinh theo ki€u lam diy va x4 can. Qua trinh dién ra trong bé& hoat
dong gian doan va ciing tuong tu nhy qua trinh dién ra trong bé& hoat dong lién
tue voi bun hoat tinh thong thutimg; & c& hai hé déu phai thue hién lam thodang

va langNam trong. Nhung cé mot didm khdc nhau cg ban: trong tram hoat
" dong lién tuc, cdc qua trinh dién ra tidc thoi 0 hai bé riéng biét, trong khi dd &
“ hé gian doan cdc qua trinh dude thuc hién ngay trong mot bé.

Mo té qud trinh: Nhu dang st dung ngay nay, moi hé hoat dong ¢ nam
budic néi chung va duge thuc hién lan lugt nhu sau: 1- lam diy; 2- phan ung
(1am thoang); 3- lang- lam trong; 4- xa can; 5- ngitng.

Nhiéu qui trinh cai bién va bién dang da duge d& xuit theo thii gian dé
dat muc tidu xif 1y dac biét. ’

10.1.4. Ho 1am thodng

Hb lam thodng (werafed lugoons or aerated ponds) co xudt xu tit cac hd 8n
dinh tuy tién khi ¢ l4p dat thi&t bi lam thodang bé mat nham khac phuc mui tu
hd do bi qua tai bdi lugng chét hiiu co.

Mo td qua trinh: Qué trinh ho lam thodng ciing hoan toan gidng qua trinh
bin hoat tinh kéo dai thong thuong (thoi gian trung binh t& bao luu lai 8¢ =
10 ngay). Oxi yéu cau cho qua trinh duge cung cdp nhy thiét bi lam thoang bé
mat hoac khuéch tan. Trong hd hidu khi, tat ca cde chit ran duge gitt @ trang
thai lo lfmg. Trudc day cac hd lam thoang dugc van hanh nhu hé véi bun hoat
tinh cd dbng chay di qua khong ed tuan hoan, thuong di kém tiép theo dd 12 ha
l4ng 16n. DE théa mén yéu cau tiéu chudn xi 1y bac hai, ngay nay nhizdu loai ho
jJam thoing duge st dung cung v6i hod lang va tuan hoan bun sinh hoc.

10.1.5. Céc qué trinh xit 1y higu khi sinh trudng gin két

Céc qué trinh xi 1y sinh hoc higu khi vai sinh trudng gin két thutng dudc
st dung dé€ khii cac chat hitu cd trong nudc thai. Ching cing duoe st dung d&
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dat dugc téi budc nitrat héa (chuyén hda amon thanh nitrat). Cac qua trinh
sinh trudng gin két bao gom bé loc {nhé giot, cao tai), loc qua vat lidu xu xi,
dla sinh hoc quay va b€ phan iing nitrat hda vél mang cf dinh.

10.1.5.1. B¢ lpe sinh hoc

Lan dau tién bé loc sinh hoc duge 4p dung & Anh nam 1893, Khai niém vé
bé loc sinh hoc nhé giot dudge phat trién tir khi diing céc bé loc ti€p xtdc, cac bé
nay la nhitng bé ngap day nuée o chia d4 dap. Trong hoat déng, cac vt liéu
ti&p xtc chifa day nudc thai til trén xudng duai va nudc thai duge phép tiép xic
v4i vat lisu trong khoang thdi gian ngén. Sau dd nudc thai duge xa di va bé
dude nghl mot thai gian trude khi bat dau lap lai mét chu trinh khéc, Trung
binh mot chu trinh yéu cau 12h (6h hoat dong va 6h nghi, nging lam viéc).
Nhitng han ché& clia bé loc tiép xic bao gom d¢ W tic tuong déi nhizu, doi hoi
thisi gian nghi, nglng lau va tai trong tuong ddi thap.

Mo td qud trinh: BE loc hién dai bao gbm mot 10p cdc hat vat ligu dé tham
nudc véi nhitng vi sinh vat sinh trudng gin két vao céc hat vat liéu v nude
thai s& duge chay qua thd&m hodc nho giot trén dd. Vat liéu lgc thuang gdm da
dam (xl ciing duge) hodc cac hép - khé&i vat lidu chdt déo. O céc b8 loc vdi cdc
hat d4 dam hose sdi, kich thude hat thudng cé dudng kinh 12 - 25 - 100 mm).
Chizu cao 1dp da tuy thudc thiét k& va thudng trong khoéng 0,4 - 2,6 - 4 m,
trung binh 1,8 - 2m. B& loc vai vat liéu la da dam thudng cé dang tron. Nudc
thai duge phan phéi trén 16p vat liéu nho hé phan phoi tudi.

Nhirng bé loc voi vat lieu chat déo cd th& cd dang trdn, vudng hode hinh
thu khac trén mat bang véi chidu cao bign ddi tit 4 - 12 - 16 m. Ba loai vat lidu
bang chit déo thuong dung la:

- Khéi hop véi dong chay thing ding;

- Khéi hop voi dong chay ngang;

- Khéi hop da dang khéc.

Cic bé loc thudng duge xay dung véi hé théng thu va dén nudc thai da xu
ly cung cac chdt rén sinh hoc da bi nude x6i tréi theo. He théng thu nudc nay
rit quan trong & chd nd la by phén thu nuée loc, ddng thoi 1a khong gian dé
khong khi di qua tao cfu tric x8p cho lap vat liéu.

Nudec thai sau khi duge tap trung sé duge cho qua bé lang d€ tach cdc chit
r4n sinh hoc khéi nudc thai da xu ly. Trong thye t&, mot phin nudc da tap
trung vé hé théng thu hoac nudc sau khi ldng sé duge tuiin hoan trd lai d€ pha
loang nudc thai dam dac chay vao bé loc va giit che 16p mang sinh hoc trong
dieu kién ¢ &m, |

Chat hifu co trong nudc théi sé bi phan huy bdi quan thé vi sinh vat gan
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két vao bd mit cic hat vat lidu loc.

Ch&t hitu co tit nudc thai sé bi hip phu vao mang sinh hoc hay 18p mang
sinh vat (day 0,1 - 0,2mm), chéit hitu co bi phan hiy béi nhitng vi sinh vat hiu
khi. Khi vi sinh vat phat trién, chidu day cia 16p mang va oxi da hdp thu bi
tibu thu h&t trude khi né tham hét chisu day 16p mang sinh vat. Nhu vay, mdi
truding ky khi duge hinh thanh ngay sat bé mat hat vat ligu loe.

Khi chidu day 16p mang tang lén, chét hitu co bi hdp phu sé duge chuyén
hea trude khi nd dat t6i bs mat hat vat ligu. K&t qua khi khong cd ngudn chét
hitu co chita cachon tir bén ngoai, thi nhitng vi sinh vat ngay sat bé& mat vat
lidu loc bat dau budc vao giai doan hé hip noi bao va mit kha néng bam chat
vh0 b® mat vat liew loc. Khi d6 nudc lai ria x6i mang nhay rdi khoi vat liew,
mot 1p mang méi lai bat dau sinh trudng. Hién tuong mét 16p méng duge goi
la hién tugng "tréc mang” va phu thugc dau tién vao tai trong chit hitu co cung
nhu tai trong thay luc & bé loc. Tai trong thuy luc nhu mot y&u t& tao toc db
x6i cit, trong khi dd tai trong ch&t hitu co duge coi la toe do chuyén hda 4 1ép
mang nhiy. O nhitng bé loc hién dai, tai trong thiy lyc duge coi 13 y&u t4 dam
bao cho 16p mang nhiy sinh hoc cd do day ddng deu.
10.1.5.2. BE tiép xiic sink hoc quay hay diu sinh hoc

Dia sinh hoc biodisk gdm hang loat dia tron, phéng, bang polistyren hoac
polivinylclorua (PVC) lap trén mot truc. Cac dia duge dat ngip vaoc nude mot
ph#n va quay cham.

Mé td qud trinh. Trong van hanh, su sinh trudng sinh hoc duge gin két
vao be mat cac dia va sé hinh thanh 16p mang mong trén cdc bé mat xdp nuade
cia dia. Khi dia quay, lan lugt sé lam cho 1dp mang sinh hee (sinh khéi) tiép
xc véi chét hitu co trong nuée thai va vai kh{ quyén dé hdp thu oxi. Dia quay
sé &rih hudng toi sy van chuyén oxi va dam bao cho sinh khéi ton tai trong diéu
kién hiéu khi. Dia quay ciing la mot cd ¢hé d& tach chat rdn du khdéi bé mat cac
dia nho Iuc xody - xoén do nd tao ra, déng thoi van giii lai duge chédt rén da 1ot
xéc. Xac 16t dude tach khéi dia, & trang thai 1o ling dé sau dd theo dong nude
chuyén sang bé l4ng. Dia sinh hoc cd thé ding dé xi 1y bac hai dong thoi cing
cG thé hoat dong nhu ki€u qua trinh theo mia, nitrat hda va khit nitrat.

Phan tich nang sudt qué trink: Dia sinh hoc thutng duge thist ké trén cd
sd y&u t6 tai trong rut ra tir két qua nghién cdu & tram thi nghiém, mé hinh
sin xuft, Imac dii (cd thé phan tich) nang sudt ctia nd theo phudng phap tiém
can, tuong tu nhu ddi voi cac bé loe sinh hoc. Ca hai chi tieu tai trong thiy lue
va tai trong chat hitu co déu duge ding d& xéac dinh kich thudc cong trinh xU
ly bac hai. Céc loai tai trong d6i vai thoi tiét 4m ap va toan nam vé nitrat hda
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s& thdp hon nhigu so vl tai trong khi xt ly bac hai,

Thuan tdy vé thict k&, eac dia sinh hoc ndi chung rdt tin cay bdi vl thn tai
mot lugng 1on céc sinh khai (ty 1¢ F/M thap, trong d6 F 1a luong chét dinh
dusng; M la lugng vi sinh val). Luong 1dn sinh khai nay cong sé& cho phép
chiing cd tai trong thiy lye va tai trong chit hitu co cac va cd hidu qua. Hiéu
qua cta hé hoat dong theo nguyén tic ddy sé khi hién tuong xody va tai trong
cao tdc thoi.
10.1.5.3. Ciic bé phan wng vii viit licu khé i bao i

Mot loai qua trinh sinh trudng gan két khae 1a bé phan Wng voi vat liu
khd&i bao gdi duge st dung dé khit NOS chda cacbon va ca nitrat hda. Loai bé
phan ing vdi khéi vat liéu bao gdi bao gom: bé chia - bé phan dng cd khéi vat
liéu bao goi, trén dd vi sinh vat cd thé gdn két vao. Nude thai dudge dua vao tit
day bé va chay qua hé tiéu nude. Khong khi hoac oxi nguyén chét can thiét cho
qua trinh cing dude dua vio ciing vGi nude thai.

10.2. XU LY NUOC THAI BANG PHUONG PHAP SINH HOA
TRONG DIEU KIEN KY KNl
10.2.1. Qué trinh xit 1y ky khi vdi sinh teudng lo litng

Hang chuc nam qua ngudi ta da phat trign nhigu loai qua trinh ky khi
khac nhau dé xu 1y bun va céc loai nuéc thai chda chdt hiiu co dam dac. Céc
qua trinh phd bién ngay nay dudc bigu thi theo so do & hinh 10.3. Trong sd céc
qua trinh & hinh nay, phd bign nhat la qua trinh ky khi sinh trudng lo ling
dude dung dé x{ 1y nude thii. D6 1a qua trinh phan hay ky khi xdo tron hoan
toan va duge thuc hién trong cong trinh ma ta quen goi 1a b& metan. Ngoai ra,
gua trinh tiép xuc ky khi, qua trinh v6i 10p bun hoat tinh ky khi c6 dong hudng
\én ciing dang duge dp dung & nhigu ndi.
10.2.1.1. Phan hiy ky khi

Phan hiy ky khi 1a mét trong nhing qua trinh lau doi nhat d8i vai vige xU
ly biun cén. No bao gdm viée phan hay cac chit hitu co va vo co trong didu kién
khong cd oxi phan tit. Viec dp dung chu y&u véin ton tai téi nay la dn dinh bun
dam dac tao ra trong cic tram x 1§ nudce thai va xit ly mot 86 loai chat thai
cong nghiép. Gan day hon, ngudi ta da 4p dyng bicn phiap ky khi dé xt ly nudc
thai chia chit hifu cd da pha loing.

C6 hui loai bé phan hay ky khi duoe st dung chi yéu vio goi Ia bt ticu
chudn va bé cao tai. O bé phan hiy tiéu chuin (h.10.4:), khdi bun thudng
khéng duge ham ndng va khong xdo tron. Thai gian luu lai déi voi be tiéu
chudn thong thudng trong khoang 30- 60 ngay. O bé cao tai (h.10.4b) khsi bun
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duge ham néng vi xido trén hoan toan. Thai gian luu lai doi v b eao tad
thuttng khodng 10 ngiy hoae ngin hon. Té hop thue hioén hai qui trinh nay
duge goi la "qui trinh hai bac” hay "hai giai doan® th.10.4c). Chie nang diu
tién eta bd bac hai 1a tach chit ran da phan hay khoi ldp nude phia trén,
nhung dong thai cd the tidp tuc phan hiy va tao thém khi.
10.2.1.2. Qud trinh ticp xiic ky khe

Mot s6 loai nude thai cong nghiép o6 NOS kh:i cao o6 thé dn dinh rdt hitu
qua bang xU ly ky khi. A qua trinh tiép xice ky khi th 10.3b), chit thai chua xu
ly duge khudy tron vl biun 1uin hoan va sau dd duge phitn bay trong bé day
kin, khong cho khong khi tham nhip vao. Khdi bun trong bé duoe khudy tron
hoan toan. Sau khi phan hiy, hon hop duge ling trong hodc tuyén néi va phin
nude trong phia trén duge xa di nhu ding ra khoi bé. thuong duge xtt |y tiép
theo. Bun ky khi sau khi Ting lai duge quay vong tuin hoan dif pudi ciiy trong
nude thai méi dua dén. Vi 18¢ do téng hop cta nhing vi sinh vat ky khi rit
thip cho nén bun du can xi di thuing ril it. Qua trinh nay di ddge ap dung
dé én dinh cd hicu qua d6i vai nude thai nha may thit hop hoae nuéc thai chiia
chét hitu co tan nong ¢ dam dac. Tai trong, nang sudit cua qua trinh ky khi
ti€p xuc di ghi ¢ bang 10.8.
10.2.1.3. Qud trinh voi kip bin ky khi va dong hiredng Ién

O qué trinh voi ldp bun ky khi, dong hudng lén (tieng Anh 13 Upflow
Anaerobic Sludge Blanket - UASB) (h.10.3h), dong nudce thai hudng lén di qua
16p bun bao gdm cic hat hinh thanh tif qua trinh sinh hoc. Viéc xu ly dién ra
khi nudc thai chay tai va tiép xde ngay vl cac hat biin lo ling. Cac loai khi tao
ra trong digu kién ky khi (cha yéu la metan va cachon dioxit) s& tao ra dong
tuiin hoan cuc bd, giip cho viée hinh thanh cdc hat sinh hoc va giit cho ching
#n dinh. Mot {t khi tao ra trong 19p bun sé& dinh bam vao cac hat bun sinh hoc.
Khi tu do va céc hat v6i khi bAm vao s& ndi 1én mat nudce phia trén ba. Cic hat
néi 16n mat nudc sé va cham vao ddy clia mang ngan khit bot khi, Jam cdc bot
khi bam vao hat bung ra va giai phdng khoi hat. Cae hat da tdch khoi khi lai
l4ng xuéng be mat 16p bun. Khi tu do va khi bung ra, gidi phong khoi hat sé
duge thu hdi vao mdi vom phia trén bé. Dich léng - nude thai con chita mot it
chét 10 liing va hat - bin sinh hoc s€ di qua ngan ling dé tiach cdc hat nay khoi
nude. Bun can da tach ra sé roi xuéng day ngan lang va quay trd lai qua hé
mang ngan, roi xudng ldp bun. Dé gitt cho I6p bun & trang thai lo ling van toc
dong hudng 1én phai giu trong khoang 0,6 - 0,9 m/h). Tai trong cha qud trinh
vit 56 lidu vé nang sudt et bé USAB duoc dan ra ¢ bang 10.8.
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10.2.2. Qud trinh xir 1y ky khi véi sinh teudng gan két

Hai qua trinh xt 1y ky khi v6i sinh trudng gan két pho bicn nhat la qua
trinh véi bé loe ky khi va qua trinh voi 19p vat lidu trdong nd, duge ding dé X
ly nudc thai chia cacbon hiiu cu. Qua trinh xu 1y vdi sinh trudng gan két cing
duge ding dé khi nitrat, Tai trong trung binh cta qua trinh va s6 liéu vé nang
sudt cdc bé loc ky khi, bé loc véi vat liéu truang né dude dan ra & bang 10.8.
10.2.2.1. Qui trinh loc ky khi

Loc ky khi 1a m¢t thap chda day cdc loai vat liéu rin khie nhay, duge dung
dé€ xu ly chat hitu cd chya cachon trong pude thai. Dong nude thai di tu dudi
huéng lén qua thap, duge tiép xic voi vit liéu, ma vi khuan ky khi sinh trudng
va duge git lai trén dd. Vi vi khugn duge giit lai trén bé mat vat lidqu vy khong
bi rita troi nén thoi gian trung binh t& bao huu lai (8) dat tdi khoang 100 ngay.
(6 thé dat duge gia tri § 16n vdai thoi gian nudce luu lai ngin. Do vdy bé loc ky
khi g the dude stt dung dé xit 1y nude thai voi ndng do thip & nhiét dd khoéng
khi ngoai troi.

10.2.2.2. Qud trinh vdi lip vét liéu truang ni

's) qud trinh véi vat liéu truong nd (h.10.3g), nude thii can xu 1y duge bum
hudng lén qua 16p vat liéu phi hop (cét, than, tap hop hat truong nd), trén do
sé phit tri€n sinh trudng sinh hoe. Dong ra duge quay vong trd lai d€ pha
loﬁﬁg nudc thai chay vao déng thdi tao luu lugng di dé giit cho lap vat licu a8
trang thai xdp - truong nd. Nong dé sinh khoi cd thé i 15 000 - 40 000 mgl.
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Do 6 thé git sinh khai I6n & bé nén quéa trinh x8p truong nd cing cd thé duge
dung dé€ xt ly nude thai do thi v&i thoi gian nude luu lai kha ngan. Khi xlt Iy
nudc thai do thi, sy ¢é mat cua sunfat cd thé dan tdi su hinh thanh hidro
sunfua tan trong nudc. Khi lugng bun tao ra trong qua trinh loc véi lop vat lidu
x&p truong nd sé it hon nhidu so v6i lugng bun tao ra trong qua trinh higu khi
nhy qua trinh vai bun hoat tinh. Ngudi ta da lubng trude rang qua trinh ky khi
sinh trudng gin két sé ngay cang duge st dung nhiéu hon dé xu ly nude thai
do6 thi. Mot uu diém khdc clia qué trinh ky khi 1a thu duge khi metan va khi
hiru ich khae. .

Khi nudc thai san xuét rat dam dac (NOSlIP = 10-30 g/A) thi khéng thé xu
1y bang phudng phap sinh hoa trong dieu kién hiéu khi dugc néu khong so bd
giam NOS,, clia nudc. -

Dé so by giam NOS,, ngudi ta ¢6 thé ding nudce da xU Iy bay nudc song dé
pha loang hoac che 1én men trong dizu kién ky khi nhu khi xt 1y can cuia nudc
thai. Tat nhién phai dua vao cac chi tidu kinh t& ky thuat dé lya chon bién
phap xU ly.

10.2.3. Dién bién qué trinh phan hiy ky khi vdi sinh trudng lo limg

(6 thé thuc hién lén men nudc thai theo so dd mot bac hoac nhigu bae, tic
la theo trinh ty dién bién cla cac qua trinh sinh hda.

V& nguyén tic qua trinh phan giai cdc hgp chat hitu co trong digu kién ky
khi gom hai giai doan chinh: 0 giai doan mot (giai doan thiy phan) dudi tac
dung ctia men do vi sinh vt tiét ra, cic chit hitu cd trong nudce thai sé bi thiy
phan: (cacbon hidrat) cachon hidrat phic tap sé thanh duong don gian, protit
sé thanh peptit thap phan ti va axit amin, md sé thanh glixerin va axit béo; 4
giai doan hai (giai doan tao khi) san phm cia qua trinh thily phan sé& tiép tue
bi phan giai va tao san pham cudi ciing la hén hop céc loai khi cha yéu la CO,
va CH,. Ngoai ra con {30 mot it mudi khoang. Téc d6 va mic d6 phan huy ky
khi cde chét ban hitu co thy thudc ban chat hoa hoc cia ching.

Nhiing cacbon hidrat bi phan huy nhanh nhit va hau hét chuyén thanh
CH, va CO,. Céc hop chét hitu co hda tan cing bi phan hiy hau nhu hoan
toan: axit béo tu do khoing 80 - 90%, axit béo lcai este khoang 65 - 68%.
Linhin kho bi phan gidi nhit va la ngudn gbc tao ra mun d4t.

Theo Eckenfelder W .W., qua trinh lén men ky khi nuéc thai chia cac chit
hitu ec duge chia ra ba giai doan:

- giai doan 1én men axit;

. giai doan tir tu cham ddt 1én men axit;

- giai doan 1én men kiém.
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O giai doan 1én men axit, nhitng.cacbon hidrat (dudng, tinh bot, chét xd,...)
rit d& bj phan hiy sinh hda va thanh axit béo véi trong lugng phén tit thip
shu axit axetic, butyric, propinic. Mot phan nhitng chét béo - md ciing phan
huy & giai doan nay thanh axit béo. Dic trung cho giai doan nay 12 tao thanh
axit, pH cia mdi trudng gidm xubng t6i 5 va thép hon nita, cé kem theo mui
thdéi.

O giai doan chém dit 18n men axit, edc axit hitu co va cdc hgp chét tan
chita nito tiép tuc bi phan hiy va tgo thanh cac hgp chit amon, amin, mudi cha
axit cachonic, mot ft khi COp, Ny, CHy, H,,...pH clia mdi trudng din dan tang
lén. Mii cha hén hop 1&n men réit khé chiu do thanh phan H,8, indol, scatol va
mercaptan. Du6i tdc dung cta cdc loai men, bin ¢ mau den, nhét va tao bot
ndi lén rdi thanh mang.

O giai doan 1én men kizm, hay 1én men metan: cAc san pham trung gian,
chti y&u 13 xenluloza, axit béo, cac hgp chét chda nito tigp tuc bi phan hiy va
tao rét nhidu khi CO, va CH,; pH ciia mdi trudng ti6p tuc tang 1én va chuyén
sang dang kigm.

Nhitng ion amin tac dung vdi CO, tao ra nhiing mudi cachonat va tao cho
moi trudng co tinh dém r&t cao dén ndi tham chi cho thém rdt nhidu axit vao
ma ndng do ion hidro vin khong thay déi.

Trong thuc t&, sy chuyén hda sinh hda cac chéat rdat phiec tap. O méi giai
doan dién ra nhidu phan ung sinh hoa trung gian xen ké lin nhau, C¢ thé gop
hai giai doan dBu lai va goi 1a giai doan chin mudi cia qua trinh 1én men ky khi.

Vo co ché hda sinh, trong qua trinh 1én men metan, cic hop chat hitu co
(cacbon hidrat, dam, md) bao gid cling phan hay va cho san phim cudi cung la
CO, va CH,. Trong d6 san phfm trung gian d gial doan dau la axit hitu co va
phitng hgp chét hitu co mach ngan.

Né&u bigt thanh phin céc chét v& dinh tinh dinh luong thi cd thé x4c dinh

' lwgng CH, va CO, tao ra theo phuong trinh: '

CH.On+ (- = )HO = (— o .%o, +
n-— =(—-—+—
L 4 2 8 4 z

n q b
+(— 4+ 2. —)cH,
2 8 4
10.2.4. Céc loai vi sinh vt tham gia vao qué trinh 1én men ky khi

Trong qud trinh phan giai ky khi céc chét bén clia nude thai, cd rit nhidu
loai vi sinh vat tham gia:

. - O giai doan 18n men axit 13 céc chét visinh vat tao axit tham gia. Chaing
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phd bién, phat trién rat nhigu trong thién nhién va la loal ky khi tay tién,
Chung cd kha nang thuy phan hydrat cacbon, protein, md. Trong nay co ca cic
nhoém vi khuéin coli va B.subtilis.

Nhiing vi sinh vat & giai doan nay chi 6 thé phan huy chét hitu co thanh
axit béo va khong thé phan hiy tiép theo dugc nira;

-0 giai doan len men kigm: sé cd nhﬁn_g vi sinh vat tao metan, ti€p tuc
phan hiy cdc san phdm trung giun tao ra § giai doan dau dé thanh CH, va
CO,. Nhitng vi sinh vit nhom nay la loai ky khi tuyét déi.

Nhitng vi sinh vat tao metan khong co kha nang phan giai hidratcacbon,
axit amin... nhu nhitng vi sinh vt hoai sinh khédc st dung cac chit dd lam chét
dinh dudng. Ngudn eacbon doi véi ching phai 1a cdc chdt huu co, vH co don
gian nhu: axit formic, axetic, propionic, rugu metylic, rugu etylic, khi H,, COy,
CO. Méi loai vi khuiin metan chi cd thé sit dung mot s& chit nhét dinh trong
méi trusng lam nguon dinh dudng (bang 10.9).

Ngay nay ngudi ta co thé phan lap dugc nhing vi sinh vat tao metan va
nudi cdy trong moi trudng thuan khigt.

Nhifng vi khudn tao metan rit nhay cam v0i mdi truong. Mudn thye hién
phan hiy trict d& cae chdt hiru ed, {ie 12 mudn qud trinh lén men tot thi khéng
thé chi st dung mot loai vi khuiin metan nao, ma phai stt dung nhigu loai, digu
nay dac biét cé ¥ nghia quan trong trong cong nghe xu ly nuée nhat la nhing
ngudi van hanh, quan ly.

Bong 1LY, M@i trudng d# vi khuén metan phit tridn

1 oxti vi kholin M0 trurdmg

|
Mb Formicinn | Axit formic, CO, H,

M b Omeliansk i Rurou biic mot, bic hai, Hy,

M b Propinnitm Axil propiunic

Mb Sobngenii Axit slearie, axit butyric

Mb Subovydans Axil bulyric, vakric, xapronoic
Mo Mazed AXil axetic, bulyric

A Vanniclii Axit Tormic, 11 2

Ay methanica | Axit aietic, butyric

Al burkerri i Axit axetic, metanol GO, T,

D& cie loai vi khufin metan phat trién binh thudng trong moi truong, chn
phai ed dd €O, va cac chét chia nito. Néu thigu phai cho thém vao, Ngudn nitg
t&t nhat déi véi vi khudn metan la amon cachonat va amon clorua, rugu pha
amon clorun. Khae vdi loai vi sinh vat khic, vi khudn metan khong st dung
nite trong nhitng axit amin. D€ qua trinh dién ra binh thudng, ludng nitd céin
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thigt 1a 3,5 mg/g bun, ty 12 N C = 1:20

Csc loai sunfat chia trong nudc thai khi lén men s¢ bi khi thanh L8, do
d¢ ngudi ta phai loai chat dd trude khi si dung khi tao ra.
10.2.5. Cong nghé lén men va tinh todn

Nhu trén ta thdy qua trinh lén men dién ra theo hai giai donn chinh Jalen
men axit va lén men metan (hay lén men kizm). Vi viy d& xit ly nude thai bang
phuong phap lén nmen ky khi, ngudi ta cd thé thue hién trong mot hoae hai b
metan riéng biét.

Khi xi ly d hai bé riéng biét, & b dau s¢ thue hien giai doan mot, con a be
hai sé thuc hién giai doan hai ctia qua trinh. Nhu vay d moi b ngudi ta s¢ tao
ra disdu kién thuan lai téi vu cho cic gua trinh dicn ra duoe nhanh vi Lot

Hiéu sudt cua phuong phip 1én men ky khi theo tat ea cae chi tieu ¢6 thé
dat tai 80-90%. Nong do cac chit ban hitu co giam tai 10 - 20 lan.

Vi ndng dé céc chét bin hitu co kha cao (1¢n hon 10g 1 theo NOS cho nén
s6 tao rdt nhidu khi va du sic ham nong mdi trudng toi nhiét do 35 - 370, 1a
nhiét do ti vu cho vi sinh vat phat trién,

Phuong phdp ién men ky Khi ¢6 thé st dung d€ xi ly cac loai nudc thai
dam dac thude cic xi nghiép cong nghiép thue phim, duge pham, ché bién len
dot dhu, cac nha may san xudt axit béo téng hop,...T4t nhién chi nén cho lén
men phin nudc thai dam dac nhat (cho mét giai doan san xuit nao do) chi
khong phai nude thai chung cia toan ba xi nghiép.

Trude khi 1én men trong bé metan, nude thai cin duge qua xu 1y ed hoc va
disu hoa trong cac bé lang hoac be didu hoa dac biét. Sau khi lén men nuéc
thai cing duge 1ang dé tach cic tap chdt lo ling.

Dung tich b8 metan dé xit 1y nudc thai cong nghiép co thé x4c dinh theo
thdi gian nude luu lai trong b (hoac theo lugng chat b&n cé thé xi ly trong
1m? thé tich bé trong ngay dém) va luu lugng nudc thai:

L,-L
W= Quuut = Qngd—;’z——', (10.24)

trong dé W - dung tich ctia b&, m3; ¢ - thoi gian nude luu lai trong bé, ﬁgéy
dém; Qnga - lugng nufc thai ngay dém, m3¥ngay dém; L, L, - tuong ng
NOS,, ctia nudc thai trude va sau khi xu 1y; A - tai trong chdt ban trong Im?
dung tich b& trong ngay dém, kg/m> ngay dém.

Thasi gian 1én men ¢ va gid tri A tiy thudc vao thanh phan, tinh chdt cac
ch&t b&n hitu co trong nudc thai va ditu kién 1én men (nhiét do, pH méi
trudng, khudy tron,...).
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Théi gian lén men trong didu kién &m cd thé chon ¢ = 7T - 15 ngay dém.,
Déi vdi cdc b8 metan cao tai (cd thiét bj khufy trgn) cd thé chon A = 1,6 - 32
kg/m3 ngay dém.

D6i véi cdc b8 metan thong thudng A = 0,48 - 0,64 kg/m3 ngay dém; ¢ =
15 - 30 ngay dém.

D4 m cia can khong 16n 1am (92%), gui tri NOS,,, ctia nuée thai sau khi
xit Iy & b& metan bing 1,5 - 2g/l. Néu pha loéng 2 - 3 Ian o th& xi 1y ti&p tuc
trong b& aéroten hoac xa va hé thng thoat nude thanh pho.

Khi ién men nu6¢ thai trong b8 metan, lugng khi tao ra rdt 1én, t6i 0,6 -
0,7 m3/kg chét ban theo NOS,,. Thanh phén khi tao ra gdm cha y&u la metan
65 - 76%, CO, 25 - 30% va mot {t NH;, HyS, H, va O,

Ve ciu tao, b& metan cd thé xay dyng hé hoac kin, cd hodc khong cd thiét
bj khuéy trdn va tdc nhan dun ndng [9, 10].

Xit Iy nuéc thai sAn xudt dam dac trong didu kién ky khi nhigu khi rdt cd
loi, khoéng nhiing vé mat cong nghé ma con v®& méit xay dung va quan l§, v
tram x0 1y sé chidm it dién tich va khong yéu chu pha loang qud nhidu.

10.3. LOAI RO CHAT DINH DUONG BANG PHUONG PHAP SINH HQC

Loai bd chdt dinh dudng khéi nudc thai trube khi x4 ra ngubn ti€p nhén 1A
mot yéu cau thudng xuyén béi vi ca nitg, photpho dBu cd thé tdc dong ddi voi
chat lugng ngudn tiép nhan nude thai. Viée xa mot trong hai thanh phin nay
can phai duge kiém sodt chat ché. Cae bien phdp loai bd cde chdt dinh dufing
nhu sau:

- Chi loai bd nito, khong loai bé photpho;

- Loai bd ca nito va photpho;

- Loai bd photpho, khong loai bd nita;

- Quanh nam phai loai bé photpho véi loai bé nitd theo mua.

O day chi giéi thieu vd khir chét dinh dudng bAng phuong phdp sinh hoc.

10.3.1. Cdc qu4 trinh logi bd chit dinh dudng

Loai bd chat dinh dudng trong nudc thai bling phuong phap sinh hoc
thung 1 bién phap ré tidn. Nhing kink nghi¢m hién nay da chl rang cde qua
trinh sinh hoc 12 tin cay va cd hiéu qua trong viéc logi bd nitd va photpho.
10.3.1.1. Loai bé nitor

Nitd cé thé tdn tai & nhidu dang trong nuéc thai va qua nhidu kidu chuyén
héa khi xif 1y nuée thai. Nhing ki€u chuyén hda nay cd thé cho phép nitd 4
dang amon chuyén thanh cic sdn phim téch khéi nudc thai. Hai co ché€ chi
y&u d€ loai nito la; ddng hda, nitrat héa - khi nitrat. Vi nito 1a chdt dinh
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dudng, nhitng vi khufn cé mat trong cée qué trinh xi 1y s& dong hda nito ]
dang amon va hdp thy vao trong t& bao. Mot phlin nito & dang amon 88 quay
trd lai nuéc thai d dang t€ bao chét hode chét nhay. Trong qua trinh nitrat hda
. khi nitrat, viéc loai nito dién ra theo hai budc. O buéc mot, nitrat hda, nhu
clu oxi ctia amon bi giam do chét nay chuy€n thanh nitrat, nhung nito da thay
ddi dang va khéng bi khit nita. & bufic hai, khit nitrat, nitrat dudc chuyén
thanh san ph&m Khi.

a) Nitrat héa sinh hoc

Nitrat hda 1a giai doan mot cia qui trinh loai bd nito nhd qua trinh nitrat
héa - khi nitrat.

M6 td qué trinh: Loai vi khudin chiu trach nhiém thyc hién nitrat hda la
Nitrosomonas va Nitrobacter. Nitrosomonas oxi héa amon thanh san phdm
trung gian 1a nitrit. Nitrit & chuy&n thanh nitrat nhd vi khuén Nitrobacter. Sy
chuyén hda tif amon thanh nitrit bao gbm tap hop hang loat phan dng. Nhitng
phan ung nay kiém sodt toan bo qué trinh chuy&n hda khi trong hé thigu
nitrit. Nhitng phuong trinh gan ding cia cac phan dng mo ta nhu sau:

. D6i véi Nitrosomonas, phuong trinh sé la:

55NH,* + 760, + 109HCOy —
— CsH,0,N + 54NO," + 5TH,0 + 104H,CO;3 (10.25)

- Déi véi Nitrobacter, phuong trinh sé la: e

400NO,” + NH,* + 4H;C0; + HCO4 + 1950,
~— C4H,0,N + 8H;0 + 400NOy’ (10.26)

Nhitng phuang trinh nay sé cho phép tinh todn lugng hda chét yéu cau cho
qua trinh thyc hign. Chn khoang 4,3mg O, trén 1 mg nito & dang amon bi oxi
héa thanh nito & dang nitrat. Trong qué trinh chuyén hda nay, chn thiét tiéu
thy mot lugng kidm dang k&: 8,64 mgHCO; trén 1mg nito dang amon bj oxi
héa. Can luu ¥ rang viéc bién ddi nito & dang amon thanh nito d dang nitrat
khéng khit duge nits nhung gidm dugce nhu chu oxi.

Nhiing vi khudn nitrat hda 14 nhitng sinh vt rdt min cam va chiu dung
dugce nhidu chét - tac nhan kim ham. Nhizu loai tdc nhan hitu co - vb cd cd thé
Kim hdm sy sinh trudng va hoat déng cla nhiing sinh vat. Anh huéng cia pH
cing dang ké, Khoang pH t&i uu cho chiing ton tai kha hep 7,5 - 8,6; nhung hé
thong rdt dé thich nghi d6i véi khudn nitrit- nitrat & digu kién gia tri pH th&p.
Nhiét d6 ciing nh hudng nhidu toi cac loai vi khudn nay. Tuy nhién khd lugng
hoa duge nhitng dong tic, anh hudng nay. Nong do oxi hoa tan 1én hon 1 mg/l
14 didu kién chn d& qua trinh nitrat héa dién ra. N&u DO-oxi hda tan dudi
ngudng gia tri d6, thi oxi s& la y&u t& dinh dudng gidi han va qué trinh nitrat
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hda sé dién ra cham hodic bi dinh chi.

Ap dung qué trinh: Qua trinh nitrat héa chu y&u cd thé phan leal nhu sauw:
sinh trudng lo ling, sinh trudng ghn két. Trong qua trinh sinh trudng lg ling,
qud trinh nitrat héa cd thé dién ra va dat dugc hoac nhu déi vai khi xU Iy cae
chit hitu co chda cacbon hoac trong bé sinh trudng lo ling riéng biét ndi tiép
sau qud trinh xit 1y v&i bun hoat tinh. Khi thye hién viée khit chét hitu cd chua
cachon va nitrat hda trong cung mot bé, thi coi nhu qua trinh nitrat hda dude
thite hién theo mot giai doan. Khi tach riéng cong trinh nitrat hoa thi cing
phai gdm bé phan ung, bé lang va gidng nhu qua trinh v&i bun hoat tinh.

Qua trinh oxi hda amon thanh nitrat cing cd thé thue hién v6i khong khi
hoac oxi nguyén chit.

Gi6éng nhu b& thyc hién sinh trudng 10 ling, bé sinh trudng gan két cing
dung dé thyc hién nitrat hda. Tat ca déu gitng nhu khit cac chat hitu co chda
cachon. D¢ 1a bé loc sinh hoc, dia sinh hoc, thap loc. Nhitng hé nay cing chiu
dudge khi tai trong cao tic thai, nhung ciing con nhiéu amon khi luu lugng cao
tie thai. O heé thyc hién oxi hda chit hifu co chia cacbon va nitrat hda thi
mang sinh hoc day hon khi chi thyc hién nitrat hoa. Khi tai trong NOS chiua
cacbon tan ma thdp thi can phai ddy manh sy sinh trudng cia loai vi khudn
nitrat hoa do chigu day ctia mang sinh hoc khac nhau. Khi tai trong cao hon 9
b& két hop ca hai qua trinh xU 1y sé dén t0i hién tugng sinh trudng tao mang
sinh hoc qua day va dién ra hign tugng 1ot xéc.

b} Khit nitrat sinh hec

Quaé trinh khit nitrat 1a giai doan hai cla viée loui bé nitc theo chudi qua
trinh nitrat héa - kha nitrat. .

M6 i qué trinh: Vide khil nito tif dang nitrat thanh dang khi nito cd thé
thyc hién bang con dudng sinh hoc & digu kién "anoxic” (khang cd oxi). Qua
trinh nay dugc goi la qua trinh kht nitrat. Trude day, qud trinh chuyén hda
nay dugc goi 13 khul nitrat ky khi. Tuy nhién cic con dudng sinh hda chu yéu
1ai khong phai 1a ky khi, ma con ¢é dang ena cdc con duong hi€u khi. Do vay
dung thuat ngit anoxic thay thé ky khi xem ra phir hgp hon. Sy chuyén hoa
nite ¢ dang nitrat thanh dang d& khit c6 thé qua nhidu con duting vai nhigu
loai vi khu&in. Trong sd nay c6: Achromobacter, Aerobacter, Alcaligenes,
Bacillus, Brevibacterium, Flavobacterium, Lactobacillus, Micrococcus,
Proteus, Pseudomonas, Spirillum. Nhiing vi khudn nay la loai dj dudng cd kha
nang khac nhau trong viéc Khit nitrat theo qua trinh hai budce: 1) chuyén hda
nitrat thanh nitrit; 2) tao ra nitg oxit, dinitg oxit va khi nitg. Cac phan dng
khit nitrat dién ra nhu sau:
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NO; -+ NO; » NO -+ N,O - N,. (10.27)

Ba hgp chit sau la cac san phdm dang khi va ¢ th& dugc giai phdng bay
vao khi quyén.

Trong cac hé khi nitrat, ndng d0 oxi hoa tan la thong s6 gioi han. Sy co
mat ctia oxi hoa tan (tiéng Anh la Dissolved Oxygen - DO) sé cham dit va
chan ditng hé enzim can thiét cho qua trinh khi nitrat, D& kiem dude tao ra
trong qua trinh chuy&n hda nitrat thanh khi nito nén sé lam pH tang lén,
Khoang t&i uu cia pH 1a 7 - 8 va céc khodng t6i vu nay sé khac nhau doi voi
cde quan thé vi Khudn kbac nhau. Nhiét do c@ng anh hudng tdi tée do khw
nitrat va tée do sinh trudng cua cac loai vi khudn. Cic loai sinh vat rdt nhay
cAm d6i vdi su thay dai nhiét do.

Ap dung qud trinh: Nhu v6i qua trinh nitrat hoa, edc qua trinh khi nitrat
chii y&u cd thé duge phan loai nht ki¢u sinh trudng ld ling va sinh trudng gan
két. Quéa trinh khif nitrat kidu sinh trudng lo ling thudng dude thye hién 4
dang bun hoat tinh kiéu ddy (nghia 1a theo thi tu ndi ti€p, chuyén hda nito
hitu o va amon thanh nitrat (nitrat hda). Vi khudn ky khi sé 14y nang lugng
dé sinh trudng tit su chuyén hda nitrat thanh khi nito nhung cing doi hoi cé
ngubn cacbon d€ téng hap L& bao. Do nudc thai di duge nitrat héa thuong chia
{t vt chét chia cacbon nén doi hai phai bd sung thém ngudn cachon tif ngoai
vao. Trong mot s6 hé khi nitrat sinh hoe, nude thai chay téi hoac t& bao chit
thudng la nguon cung cip cacbon can thist. Khi xit 1y nudc thai cdng nghiép
thudng thidu cacbon hitu co nén ngudi ta ditng rygu metylic lam ngudn cachon.
Nudc thai cong nghiép néu nghéo chit dinh dudng nhung lai chda cacbon hitu
co thi ciing cd thé hoa tron vao. Vi khi nito duge hinh thanh trong cdc phan
ttng khir nitrat thudng ngan can qua trinh lang cua hén hop chét 10ng nén phai
ding bé khufiy tron dé khi nitg bay di trude khi cho hén hgp qua lang.

Khit nitrat dang sinh trudng gin két (mang sinh hoe ¢& dinh) duge thue
hién trong cac thap chita da, s6i hodc vat lidu téng hdp va vi khuén sé sinh
trudng, phat trién o dé. Tuy thuge kich thude vat liéu, qua trinh nay c6 the
¢an hoac khong cin cd bé lang sau dd. Viée x4 chit rén du chi thue hien khi
nong do chit ran ¢ dong ra vuot qua ngudng gici han nao d¢. Khi do ngudi ta
tién hanh dinh ki rita nguge bé loc bing dong nudée hoac khi hoac két hgp dong
khi - nudc dé dé phong chit rdn lam tang tén that dp luc 8 bé loc,

Cang nhu qua trinh khi nitrat kidu sinh trudng 1o ling, thuong can bd
sung them ngudn cacbon tit bén ngoai. Da s6 trutimg hop &p dung qué trinh
khit nitrat nay thudng phai dung kigu dong hudng xudng tu chiy hoae cd ap.
Tuy nhién ciing ¢6 thé diing kifu dong chiy hudng lén.
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10.3.1.2. Logi bd photpho

. Photpho bi vi khu&n st dung va qué trinh dién ra trong bé phan dng. Bing
viée ki€m soat cdc didu kién moi trudng thuan tiy, nhitng vi sinh vat cd thé st
dung photpho du. Viéc loai photpho di kém véi viée tao chét thai hoae dich vi
khuén.

Photpho xu&t hién trong nudc thdi & dang octophotphat (PO3™) hoac
poliphotphat (P,0;) hoac photpho lién két hiu co. Hai loai hop chat sau
thudng ton tai § nuée thai tdi 70%. Vi sinh vat st dung photpho trong qua
trinh t8ng hgp t& bao va van chuyén nang luong. Do vdy 0-3% photpho trong
nudc thai duge khit trong thdi gian xit 1y sinh hoc bac hai. Nhizu khi phai b6
sung thém ngodi lugng cin thiét cho hoat d6ng binh thudng va téng hop t& bao
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dé dat duge ndng do dong ra & myc thép. O mot s8 didu kién hidu khi, vi sinh
vat cin nhitu photpho hon. Photpho cé thé giai phong khoi t& bao & didu kién
anoxic. Viéc khit photpho bang phuong phap ginh hoc thudng phai tao ra cfic
ditu kién méi trudng phi hgp trong bé.

Mo td qud trink: Nhing vi khudn Acinetobacter 1a mét trong nhiing sinh
vat dau tién cdé trach nhiém khit photpho. Nhitng sinh vt nay phan giai cac
axit béo d& bay hai trong nudc thai d didu kigén ky khi bang cach giai phdng
photpho tich liy duge. Nhirng axit béo dé& bay hdi la nh-fmg cd chdt quan trong
d6i véi Acinetobacter khi ching canh tranh vai cdc Joai di dudng. N&u sau vung
ky khi 1a ving higu khi thi nhiing vi sinh vat & tich 13y photpho & trén mic
binh thudng. Photpho khéng chi tiéu thu cho t&bao hoat dong, téng hgp t& bao,
van chuy&n nang lugng, ma con tich liy d& vi sinh vat s dung khi. cAn thiét.
Bun chita photpho du sé duge x4 di, hoac khit hogic xit Iy dé giai phdng photpho
du dé. Viée giai phéng photpho dién ra trong digu kién anoxic. Nhu vay viéc
khi photpho bang sinh hoc doi héi ca hai loai bé phan dng ky khi va hiéu khi{
hodc ca hai ving @ trong cung mot bé.

Nhu dé luu ¥ & trén, cd hai co ch& ton tai trong viée khtt photpho: bun x4
ra va xit Iy bun riéng. Ngay nay ton tai nhidu qua trinh, trong dé cd thé mot
trong hai cd ché trén chim uu thé. Ca hai qua trinh d2u t8n tai nhy trong sg
db hinh 10.5 da chi.

10.4. XU LY VA SU DUNG CAN

Khi x¥ 1§ nudc thai sé tao kha nhigu cén bin. 86 lugng thanh phin tinh
chét hda ly cia can tuy thuoc loai nudc thai ban diu va phuong phap xi 1y. Co
loai chda nhidu chét hitu cg, ¢6 loai chita nhigu chit vo co. Mt khéc viée lya
chon bién phap xi Iy, sit dyng cdn lai tuy thudc s6 Iugng va thanh ph#n cia nd.

DE xit ly va lam kho can ¢ta nudc thai cong nghiép, ta ciing ding céc bién
phap nhu déi véi nude thai sinh hoat. Song d¢€ lam khé can nudc thai cong
nghiép ngudi ta thudng diing phuong phap cd hoc (may ép loc va quay 1y tAm).

Viéc lya chon va tinh todn cédc thist bi 1am khé céin phai dva trén co sd
thyc nghiém déi véi titng loai nude thai. Cac loal can clia nuéde thai san xudt
ciing da dang va khdc nhau nhu chinh nude thai vay.

Bun hoat tinh ciia nude thai san xufit ciing chita nhidu tap chit. Mot s6
trong cac loai tap chdt nay cd thé la nhiing chét tro d6i véi vi sinh vat. Mot sG
khac cé thé ngan can qud trinh sinh hda dién ra khi xi If bun sau d6.

Tinh chat cta cic tap chit sé Anh hudng t6i tinh chat vat ly cua bun, cy
thé 14 anh hudng toi do &m cua bun va kha nang nha nudc ctia né khi phoi kho.
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Tuy nhién cang nhidu chit bén hitu co trong nudc thai san xudt (ndng do
formandehit nhé hon 135g/], axeton nhd hon 100mg/l, ndng d6 toluen la
20mg/l, ndng dé rugu amylic la 50mg/l, v.v.} khong nhing khéng ngan can qud
trinh 16n men, ma tham chi con tang kha nang tao khi.

Biin hoat tinh chia nhigu dam, md, photpho. Ty & cdc chit nay tuy thude
loai nudc thai cia ting x{ nghiép. ChéAng haﬁ trong bun hoat tinh tao ra khi xtt
Iy nudc thai ctia cic nha may rugu t6ng hop, lugng dam chiém 50 - 53% téng
8 chat khong tro; md 11 - 13%; dudng 9 - 10%.

Trong bun hoat tinh cia nudc thai nha may thiy phan dam chi€m 48% va
dudng 1a 1% t6ng s6 ch&t khong tro. O bang 10.10 14 thanh phan cic nguyén
t6 cd ban trong bin hoat tinh ctia mét s6 loai nudc thai san xuit.

Ngoai ra trong bun hoat tinh riit giau vitamin. Chéang han trong bun hoat
tinh cua nude thai tao ra khi ché bién than ndu cd chita vitamin B12 véi lugng
0,15 mg/g chit kho; cla bun hoat tinh trong nuge thai nha may thiy phéan la
0,08 - 0,9 mg/g chat kho.

figng 1070, Thanh phiin chc nguydn t& co ban trong bin hoat tinh (1inh theo ty 14 %)
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Nhu vay ngudi ta e thé st dung bun hoat tinh cho thém vao thide an cho
ma sue, gia cam.



Chuong 11

XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP NHIET

D& xit ly khit doc nhidu loai nude thai cdng nghiép déi khi ngudi ta dung
phuong phap nhiét 1a hgp 1y nhit. Thue chét cia phuong phap nhiét 1a cde chit
déc hitu co trong nudc thai sé hoan toan bj oxi hoa @ nhist dd cao (bj dét chay)
va cho céc san phdm & thé khi va rdn; thé khi cho bay hoi vao khi quyén; thé
ran cd thé st dung dudc.

D& d6t chay cac chit hitu co trong nudc thai trude tién ngudi ta phai cho
bay hoi mot lugng nude kha 1dn tic 12 phai chi phi thém nhién liéu, dién nang.
Khi d6 so dd cong nghé tram xt 1y cing phuc tap thém. Khi chon so db cong
nghé, tram xu ly bang phuong phap nhiét phai can cu vao thanh phan tinh
chét hoa ly va ndng dé cac chit ban trong nude thai, trang thai ton tai cdc san
phdim sau khi dét.

11.1. PHAN LOAI NUOC THAI CONG NGHIEP VA AP DUNG BO1 VOI PHUONG
PHAP NHIET

1- Theo thanh phan ciia cdc chdt bn ngudi ta phan bi¢t ba loai nudc thai
chinh:

- Loai I 12 nuéc thai chi chia cdc chét hiru co va khi d6t chay khong tao ra
tro {cac chit vd co);

- Loai II 1a nudc thai chia cdc chat hitu co hoac vo co khi d5t chdy tao tro
{cac chét vd ca);

- Loai IIT nudc thai chi chia cdc chét vé co khong chdy. Dé xit Iy nudc théu
nay ngudi ta diung bién phap sdy, khong ding bién phap dét chay.

Thute loai I gdbm nudc thai chdia cdc chit hitu cd hodc ¢d cdc chit v co
nhung khi chay ching bj phan hiy va tao ra tro vdi lugng nhé (duéi 0,5- 1%).
Khi d6 khong cn thu hdi tro va lam sach khi - khdi bui trudc khi x4 vao khong
khi. _ _

Niudc thai chda cac chit vo co, trong quéd trinh d6t chdy bi phan huy va
khong tao tro ¢ dang ran hoae 10ng, vi du, nudc thai chia amoniac, hidrazin,...

Khi xit ly (d6t) nude thai loai II s& tao ra cic chdt vo cd ran hoéc ndng
chay. Do d¢ trong so dd cong nghé tram x{ Iy phai cd hé thong khit byi trude
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khi x4 khi vae khi quy&n; phai cd thigt bi x4, phan loai vaA van chuyén san
phdm dang nong chiy hodac ran.

2. Theo nhiét dé séi ciia cdc chdt bdn hitu co, nude thai leai 1, I1 chia 1lam
hai nhom:

. nham A la nude thai khéng chita cac chit dé bay haoi (tdc la cac chét cd
nhiét d6 sdi dudi 100°C);

- nhém B 1a nudc thai chia cic chdt dé bay hoi.

3- Theo nhiét dé néng chdy cita hdén hop cac chét vé co tge thanh khi dot
chay, nudc thai loai II eing duge chia lam ba nhom:

- nhém 1 14 nude thai chia cic chdt vo co ¢6 nhiét do nong chay x4p xi
nhigt d6 coang tac cla la dét;

- nhém 2 1a nudce thai chda cic chit vo cd cd nhiét d6 nong chay 16n hon
nhigu so vdi nhiét do cong tace cia lo;

- nhom 3 14 nude thai chia cdc chit v cd ¢d nhiét do nong chay nhé hon
nhiéu so véi nhiét dé cong tac clha 1o dét. _

Can chi y ring: 3 day 1A nhiét do nong chay cia hén hgp chdt v6 ca hinh
thanh trong qua trinh d6t chay chyd khong phai chit vo co cd sdn trong nude
thai lic dau. Thanh phan cia hén hgp chdt vé co hinh thanh treng quad trinh
dét hoan toan khdc thanh phin cda hén hgp ede chit vé co ¢6 siin trong nude
thai lue dau. Vi khi d6t chiay & nhiét do cao sé dién ra cic phan dng hda hoc
gitta cac chit, gifta ching voi khi trong khdi, dién ra hién tugng bay hoi, oxi
hoa,...

4- Theo khd nang bay theo khéi cia cae chdt vé co 6 nhiét d6 cong tac ciia
{5 o, nude thai loai I1 con chia ra:

. nude thai chia cac chit vo cd hoan toan bay di trong qua trinh d6t;

- nudc thai chita cic chdt vo co khong bay di trong qua trinh dét;

- nude thai ehada cde chit vo co bay di mt phin trong qua trinh ddt.

11.2. SO BO TRAM XU LY NUOC THAI BANG PHUONG PHAP NHIET
11.2.1. Su do cong nghé don gian dung cho nude thai loai I vai luu
luyng nha

Nude thai vai luu lugng nho (dudi 3 - 4 tan/h) cd thé khong hoac cd sif
dunyg nhivt cua khoi bay ra (h. 11,14

Khoi bay ra khoi 10 d6t (h. 11.1a) sé dude lam ngudi trude khi xA vao khi
quyén bang eieh phun nude ky thuat hodc thdi khong khi lanh vao 6ng khdi.
Tram nay oo van dau tu xay dung it. xay dung nhanh, quan ly don gian song
gist thanh quan 1y 1an, vi hao tén nhicu nhién liéu tai 300 kgitan nude thad.

B¢ gisim hao phi nhién licu npuai ta st dung nhiot ¢ hoi khoi by ra (A8 sy
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vdng khar,r khi vao (h. 11.1b). Lugng nhién lieu tiéu hao khoang 210 - 240
kg/tédn nuce thai

R T, 1
! *
e ; 4 sng khi
. 14 Nudr thar Khong Khi
- f———————
T !
o
'§ # Khor 2
k e
4 s Khén;)(;ér"é 3
a) b)

ftinh 111, 86 db d8t nude théi
a- khong t8n dung nhiét; b- véi t4n dung nhidt; - ¥ dét; 2- 8ng khoi;
3. quat gi6 d& dén khong khi pha loang khdi; 4- my théi khong khi vao;

5- buding dfn khéi; 6- mdy hat khéi; 7- budng sdy néng khang khi
D& khit doc nuéc thai loai I- A khong chia cic chat dé bay hoi cd thé dung
s0 db hinh 11.2a vai dung nhiét & khei d€ so bo co bay hai nuée thai trong thap
bay hoi. Nhi¢t do khdi bay ra khoi thap 14 76 - 90°C. Lugng nhién liéu tiéu hao

khoang 90kg/tin nudc thai.

Hor puos chua cde chdt dé bay har

;§. Nhiénlite |
Nhién liéu o . )
' . ¢ Neoc tha Neoe Hhrar
55 [ s
\ = 3 ;
= e Hoi non
~&%
2 E —_ ’
& ] Khor 4
5 ,'G
< S s
it
3 L
S 4

b)

a

Hinh 11.2. S0 d& khd nudc théi vdi thap ¢b dic bay hai
a- ddn gidn; b- 86 b8 chung cho c4c chét bay hdi theo nudc; 1- may th8i khdng khi
vao 1, 2- 15 d6t: 3- thép lgc khéi 8 diic va bay hoi 4- b8 chla; 5- may bom;
6- thép chung céc chit bay theo hdi nudc
D& khit doc nudce thai loai I- B chia cic chét dé bay hai c6 thé ding so db
nhu hinh 11.2b. C4c ch&t d& bay hoi sé duge chung cho bay hoi (bing hai néng)
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va dan vi 10 dét. Nude thai sau thap chung bay hai roi dan vé 1o dot. Nudc thai
sau thip chung bay hoi vdi nhiét 49 90 - 95°C duge din vé thap cd dic bay hoi
roi dan vé 1o dot vai nhiét do 850 - 1000°C. e} thap cd dac - bay hoi mét mat
nude thai duge ¢é dac lai, mat khae khdi tir & d6t ra {vai nhiét d6 900°C), sé
dude khit bui va bay ra ngoai. Vi nhiét d¢ dung dich thdp dudi 90°C nén cac
chat hitu co déc khéng bay hai vao khi quyén duge. D€ khut doc nude thai
khong chita mudi cing co thé diung sg d6 thiét bi bay hai kifu bg mat ‘h.11.3)

Her 11006 19 1

Nhien is, E _

Noge thdy

Khcag km

Nude Frar sau %6
v

by ben 4705 G4

Ik 1.3 86 db khd d6c nudc thai voi sd bd cd diic & thiét bj bay hai ki€u bB mat:
1- may théi khong khi vao 16; 2- 16 8t 3- 1d d6t c8 bay hai kidu bé mat; 4- may hut khéi;
5 &ng khéi 6- may bom
Ludgng nhién liéu tieu hao cing tuong ty nhu sd dd vai thap ca bay hoi.
Tuy nhién viée dp dung so db nay ciing bi han ché& vi ehang nhimg trong nudc
thai cd nhiéu mudi ciing ma eon cd nhidu loai mudi khac gay lang can.

11.2.2. Sd d6 cong nghé tram khiu ddc nude thai loai Il vai luu hugng
nho

Dac di€m cia cae tram x& 1y nude thai loai 11 14 ¢d thist bi lam sach khdi
trude khi x4 ra khi quyén va thiét bi thu hdi muéi vo co. D& xi 1y cic loai nudc
thai II-A-1 va [I-B-1 cd thé ding so dé hinh*11.4. O thap lam sach va lam
ngudi khoi, nguvi ta thuc hién tudn hoan nudc mudi khodang dé& khir bui duge
hoan toan, lien tuc. Mot phan dung dich mudi khodng dam dac duge dua ve daot
houc dung lai trong san xudt. D& b3 sung tén thidt nudc do bay hai ngudi ta
diung nude ki thuit. Hoao tdn nhién liéu trong so dd6 nay khodang 300 - 350
kgilin nude thii '

D& x0 ly nude thai 1{-A-2 va II- B- 2 eo thé dung s6 46 hinbh 11 .5 vdi lam
sach khol bang phuong phap kha.



Dé6i voi nudc thai loai II- A, II-B chita cdc chdt hoan toan bay theo khdéi
trong qué trinh d6t hoac chia cac hat va ¢

& rit nhé dé theo khdi, ¢ the dung
thi&t bi 1am sach khdi Kidu yat va x4 san pham kho dang bot sau khi qua thigt
bi sdy (h.11.6).

Kho

h

-

Khdng khi

Mg

L
nong chay

|
| !

g

Dung dich mudi ddm ~ L

Du;z;; v s musy dda

Jusly hit freng san xud?

Hinft 11.4. 56 db khi ddc Aude thai khéng ding nhiét .

1- may théi khong khi: 2- 15 d6t; 3- thap loc va lam ngubi khéi; 4- b chia dung dich
mud tuBn hodn; 5- May bom, 6- may hat khoi, 7- Bng khoi

Nhidn b€y

-

K/;Jng bhi

Mudi nds o
] ong chay £

= -

San phim kho

(ks 11.5. S dB khi dbe nuéc thai v

& 1am sach khéi bing phuong phap khé:
1- méy théi khong khi; 2-

1 dbt; 3- budng dan khoi, 4- Bng khét; 5- may hat khéi 7- quat gid
O 1o sy, khéi duge so b lam ngudi va lam sac

h, v0i sd do nay lugng nhién
liéu tiéu hao khoang 300 kg/tin nudc thai.
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Khoi %

Audc
3 | &thed
4 8
Khdi -
e ]
7
Sdr phim 5*
)?l'chhd & 77
] |

Dung dich mudi dém ddc .
Hink 11.6. S8 db khi dbc nudc thai véi thu hbi chc chét vb cd dang san phim khd;
1- méy th6i khdng khi: 2- 1d dBt; 3- b sy; 4- thidt bi Am sach khéi (kidu udt); 5. hd chla
dung dich chit v& co; 6- may bdm; 7- may hit khék 8- dng khoi

Hor . .
o L Khing khi 1
&
K
. L 2
Nugc thao
-~ .g‘ 3 & 3
P < £ s
Muds nong chay * , h
% a) Bui khd
i~
3
S Nhién liéu Hoi
P
Nutoc frgi Khol
i 2 b
/ $4/3
5
Muydi _§
ndng chay X
7
Dung dich chdt vé co J -
g 1t 4 N kg thudl

b)

Hinh 11.7. Sd db tram dét nudc thai loai Il vdi ndi hai:

a- 1Am sach khéi biing phudng phap khs; b- 1am sach kh6i bing phudng phap ust: + 15 adt;
2- B hdi: 3- hé théng sdy néng khang khi; 4- thigt bj tam sach khéi bing phuong phép kh;
5- 6ng khéi, 6- may hat khéi; 7- mdy thdi khéng khi, 8- 8zectd; 9- thist bj thu hbi nudc;
10- thiing chda rude; 11- may bom

e’ fudi
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11.2.3. Sog d6 cong nghé tram khir doc¢ nude thai vai luu lugng ldn

Cing nhu cac tram nho, § day nén tin dung nhi¢t trong khdi bay ra khai
16. Thong thudng ngudi ta ding nhiét dd cho ciic ndi hoi cua mdy dién, dong
thai lam nong khéng khi trude khi théi vao 1o ddt. Ncu nong do cic chit chiy
trong nude thai cao thi hé sé hiéu dyng cdc ndi hui rit cao. Hinh 11.7 14 so do
tram khit doc nudc thai loai IT vai noi hoi va lam sach khoi bang phuong phap
khé hoac uét.

Trong hé thdng ndi hai, bén canh viéc tan dung nhiét d ki i con thuc hién
phan cép hat vo co va lam ngudi khai. D&i vai nude thai loai I thi so do tram
khit doc don gidn rdt nhigu: chi can 1o d6t, hé théng noi hoi va cic may théi
khong khi, may bom, 6ng khdi.

11.3. CAU TAO VA TINH TOAN CAC THIET By LO pOT
11.3.1. Lo dét

11.3.1.1. Cifu tae

D& dt nude thai ngudi ta ding cic loai lo kidu nhi¢u ngan, kidu thap tru
cao, kigu tréng xoay va ki€u xiclén, ki¢u 1o v6i lap gid long, vai cac loai nhién
lidu ran, long hoac & dang khi.

Ngiy nay phd bién nhdt la cie loai nhién lidu dang 1ong vi dang khi. Che
16 duge trang bi cic voi dot nhién licu (n€u 13 nhién liéu long va khi) va cice vol
phun nudc thai. O cdc hinh 11.8 + 11.12 la su d6 cie logi 10 dat mude thai.

Cdc 15 dude xay dung bang cic vit
lidu chiu l¥a. Nhiéu khi phii cd bién phap A
lam mat 10 biang nude ky thuat hoae LA
khéng khi,

Trong cac 1o kigu try thap va tréng
xoay thudng cé luu lugng cia nudc thai /
thip 20 - 100kg/h.m3 thé tich 1o. Do dé |, T o
doi hoi phai xay dung 16 vai dung tich 1dn,
chidu cao cua 15 kidu thép 1a 10-20m, 3
dutng kinh bén trong 1a 1,4 - 5m, doi khi ? 2

’

i ey
et

o,
&y
by,

o
B
Y

hon nita.

Trong s6 cic loai 10, 1 xiclon cd hitu
udt At vi ic dieu kié . L
s eao nhat fl tao duq? ciac digu kién Vi 115 S0 dB 1 dBt kiéu aghn va thy
khi dong luc t6t nhidt v6i cudng do qua  hsi wo:
trinh manh va én dinh nhat. Luu lugng 1 véi 6t hdi mazut 2- voi phun nudc thai,

don vi cda nudc thai § edc 1o kiéu xiclon 3- van phong né, 4- ngan lang tro bui: 5-
cua x4 iro dang léng
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“1a 200 - 500kg/h va 1000kg/h trong 1m? thé tich 1o.
86 voi dbt thusng la hai va bon, dat theo phuong tiép
tu)'ré’n vai mat try bén trong theo tiét dién ngang
phia trén 15, 85 voi phun nudc thai thuong la 4 - 12 |
va dude dat ly tAm tai mat cat phia dusi voi dot. Cac
voi phun nudc dat cach voi dét 0,3 - 0,5 dudng kinh <
16 néu ding nhién liéu dang khi va 0,6 - 0,7 dutng  fezzz
kinh 16 néu diung nhién liéu léng.

11.3.1.2. Cdc thing sé céng nghé

Chon cdc thong s8 cong nghé cd y nghia lén
trong viéc dam bao vé sinh kht doc, dong thai tist
kidm duge nhién lidu, gidm gia thanh x ly. Nhiét d¢
cdng tac cua lo 13 nhiét d6 cua khdi ra khoi 10 phai
chon tiy thude thanh phiin cde chit bdn trong nudc
thai.

- Thyc té cho thdy phai chon nhiét d§ cong téc
ciia lo cao hdn nhiét 46 ndng chiy clia mudi vd cd
khoang 130 - 150°C. Thuong nhiét dé cong tdc cia

o Hink I1.9. S db dét thép:
15 1a 950 - 1050°C. 1- vbi phun nudc thdi; 2- thigt
- Luu lugng nude thai don vi 90 kgh.m® dung b vai d6t nhian ligu dang ki
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tich lo. va iong
Mude that
) Nude lam ngudgi
Nhién fieu darg kbi 2
Nhtérr héu 1 //: d
dang jong '

Fro —
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Khong khi’

AN,

|
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Hinh 11,10, S dB 1d dét kidu tréng quay:
1- thift bj voi d&t; 2. wrdng quay; 3- vdi nudc thai, 4- 16 4Bt triet o,
5- cua x4 tro; 6 nhién ligu 16ng vao

Dé&i v6i 1o kiu xiclén o6 thé chon luu lugng nudc thai tu 500 -
2500kg/m3.h.

T6c d6 nhién liéu - khoéng khi khi nude thai ra khdi voi d6t chon trong
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a)
Hink 1711, §6 4B 15 d6t ki xiclén ding dé khd ddc nudc thak

a- khéng tao xi vo cd; b- tao xi v co; 1- vdi dét d6 won sd bd; 2- vai ly tam phun nidc thai;
3 néo bing gach; 4- nude [am ngudi; 5- b xa xi vb cd

Nhién liéu
Nuoc im ngudi
Khéng '
khi . Khéng khivé gl
- —_——i
Nvoe nhién liéu :
thar
2 Nuoc thdi 1
C e 7%
Nuoe larn }
ngudi 3 | 73
1 .
: 4 %
N : i
AN 7
A N
G xi 4§ Rhdi Nuoe vio it rom
VO o i/\ ldmagugi T
’;;777/'77\/ s Khoi
RITRIIRY
ay b)

Hinh 1172, 56 dB 15 dBt kidu xiclon vdi lam ngudi lién tyc bling nudc:
a- v&i phin trén biing gach; b- v vé boc céach nhidt, + céc vdi dbt: 2. Sng ofm; 3- vt lidu chiv Wia
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khoang 20 - 100m/s tiy thuge duong kinh 1o xiclén.
. Dudng kinh giot nudc thai phun ra khéi voi phai nhé hon 800;m.
- Dung tich céc 1o cd thé& x4c dinh theo luu lugng don vi cla nudc thai:

V=

,m? (11.1)
o

trong dé G - luu lugng nudc thai, kgh; g, - luu lugng don vi nudce thai,
kg/h.m> thé tich lb.
Cing co thé xdc dinh dung tich 1o d6t theo cong thiic:

Q ,m> (11.2)
a At
trong d6 @ - nhiét lugng truyén tif khi cho nudc vao - tdc 1a lugng nhigt lam
nuéc néng 1&n va bay hoi kW; a - hé sd trao ddi nhiét, KW/m3.°C; At - db
chénh léch trung binh gitta nhiét do khi d6t chdy nhién ligu trong 1o va nhiét
4o khdi ra 1o: :

V=

t + &
At =" ty s (11.3)

& day t,,t; - nhigt do d6t chéy nhién liéu trong 1o va khi ra 19, °C; ¢, - nhiét d§
& be mat hat nuée, thudng chon £, = 100°C.

Dé&i vai ki€u lo xiclon, ty 16 chidu cao - dudng kinh nén chon bang 2 - 2,5,
dung kinh trong caa 10 s& la:

4V .
D= \J ,m, (11.4)
n(H/D)

H - chidu cao cta 1d; D - dudng kinh 12.
11.3.1.3. Tinh todn nhiét
' Muc dich tinh toan nhiét 12 xdc dinh lugng nhién liéu chn thist d& d6t chay
nu6e thai. Musn tinh todn nhiét trude tién phai chon so db céng n ghé cia tram
khi déc (ca hé théng sit dung nhiét va lam sach khdi) va phai tinh t6i higu dng
nhidt cta tt ca cdc logi 1o, phan dng hda hoc difn ra khi d6t chay nudc thai.
Khi biét & thanh phiin cta cac tap chdt trong nude thai thi cd thé xdc dinh
luong khong khi cin thist dé oxi hda va lugng khdi khi bay ra mac dut cd thé
di&n ra nhitu phan dng phdc tap theo nhidu chidu huédng khdc nhau khi d6t
chdy. Song trong thuc t€ khong bigt r6 thanh phan cta nudc thai nén khong
thé xac dinh duge luong nhiét téa ra khi d6t chay cac chat. Khi d6 so bod cd the
tinh theo cong thiic:
Q, = 12,75 NOH, kJ/, U1
NOH - nhu cau oxi cho qud trinh héa hoc dé oxi héa céc chédt ban trong
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nude thai, xac dinh theo phudng phap bicromat, g20,/1; Q, - lugng nhiét tdéa ra
khi d6t chdy, kJ/1.

Téng lugng nhiét tiéu hao troug qui trinh d6t chay bac gbm:

- phidt tiéu hao trong qué trinh bay hdi nuée thai va nung ndng hai toi
nhiét ¢6 cong tdc clia lo;

- nhiét tiéu hao cho bay hdi nuéc va nung néng hoi cla dung dich dan tit
hé théng 1am sach khi bing phuong phap udt;

- nhiét vat 1y do khéi khi{ mang di khai 10;

- nhiét vat 1y cla cdc san phém chdy dang khi mang di;

- nhiét vat ly do cac chit vb cd dang bui bay di va mang theo;

- nhiét vat 1y do hdn hgp ndng chay mang di;

- hidu Ung nhiét téng cong cla cac phan ing hda hoc thu nhiét;

- tdn thdt nhidt vio mbi trudng hodc di theo cac tac nhan lam ngubi.

11.3.2. Thép loc lam sach khi - khéi

Loai thap nay d& loc khdi trudce khi x& vao khi quyén, dong thoi d€ tan
dung nhiét cia khoi dun néng nude va lam cho nudc bay hoi mét phan trude
khi sy hoac d6t.

11.3.2.1. C&u tao .

Thap duge x8y dyng va dat ngodi nha (trit phan dudi dat trong nha), voi
phun nuéc va thiét bi chén nuéc khong cho quat gic hut di. Thap duge -xay
dung bang thép chiju lia, chiu axit doi khi 1am bing bétdng cbt thép.

Khdi duge dén vao thap qua mot cita s6 phia Quéi theo ki€u hudng tam
hoac kifu tifp tuy&n; cita o8 ¢ kich thuéc 0,2 x 1m va t6c d¢ khdi qua dd 1a
8m/s. Khi lam vigc duge 1 - 2 ca thi phai cao mudi bdm vao cta s8 do khdi kéo
tif 1d d6t ra. '

Viec hat khdi khdi thap duge thyc hién & tAm san phia trén thap. Thiét bi
chan nuée 12 cdc lusi dit trén dudng di ctia khéi. Phia trén ludi phai dat cac
vbi phun dé rita mug¢i bam vao 16i. Thudng dinh ky méi ca rila mbt lan. Tée
a6 khdi qua ludi chon 3- om/s.

Céc vdi phun nude duge dat 1 - 216p ki6u quan c&. Phai tinh toén sao cho
tit sAn cong téc & trén dén cubi dong tia cta vdi phun khoang 2 - 2,5m dé€ tao
céic vung ngin cich khong cho khdi cudn céc giot nudc di. Khoang cdch nay tuy
thuée t8c do khdi. Khoang céch giita hai ldp vdi phun thudng 1 - 2m, ddng thdi
phai s&p x8p c4c vdi phun d€ sao cho céc dong tia phun vao thanh tuong dé ria
mudi dinh vao. Ngoai ra thap phai dude trang bi céc nép, van phdng ngira nS,
&ng tran & ddy hinh ndn phia dudi.
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11.3.2.2. Cdc thong sé cong nghé va tink todn

Céc 86 liéu ban dau dé tinh toin nhy sau: Nang sufit cia thap theo lugng
nudc thai chay tai G, (kg/s) voi do &m w,(%), thanh phan héa hoc nuéc thai va
d6 &m nhé nhit w,(%). D€ dam bao cd thé ding mdy bom ddy theo O6ng va
phun qua c4c vdi phun & cac 1o d6t véi ap suat 10at/m?® hay 1MPa/m?

Lugng nuéc bay di trong thap la:

Wy - W
W=G——", kgfs. (11.6)
100 - w,
Lugng nude thai dam dac con lai G, la:
Gy, = G- W, kg/s. 117

Nhiét dé cta khdi ra khéi thap bing nhiét d6 nude dam dac cdn lai, thuong
chon bang 90 - 95°C.
Lugng nhiét tiéu hao tdng cong Q la:

Q = Wigy, + qan + q¢), kd/s hodic kW, (11.8)
trong dd q,,, - luong nhiét tiéu hao don vi d€ nude bay hdi, kd/kg; qqp - luong
nhiét tiéu hao don vi d& dun ndng nudc ti nhidt d6 nudc vao dén nhiét do nude
dam dac 90 - 95°C; kJ/kg; g, - tOn thit nhi¢t don vi vao méi trudng xung
guanh thudng chon bang 160 - 250 kJ/kg &m. '

Luu luong khdi L 1a:

L =—-——Q—,kg/s, (11.9)
Cit, - Gty
trong dd ¢, t; - nhiét d6 tuong uWng cua khdi tir 1o dét téi thap loct, = 850 -
1000°C; ¢, = 90 = 95°C; C), C; - nhiét dung cla khdi, dng vdi ¢y, ¢, vdi cung
ham lugng dm d,, kJ/kg°C.
Ti&t dién ngang cta thap loc khdi khi:
F= VoL , m2, (11.10)

i

trong d6 V, - dung tich don vi ctia khdi & nhiét do £, (°C) va ham lugng am d,
(kg/kg), m3/kg; u - t6c 4o khdi trong vung phan chia chon bing Im/s, néu o6
thi&t bi ngan nudc thi chon bing 1,6m/s.

Thé tich thap loc khdi:

Qan + Qun  Wlggn + qon) 4
_ _ ‘m

o At a, bt
trong d6 @y, Qpy - tuong ing la nhigt titu hao cho dun ndng nudc va bay hoi,
kW; a, - hé s8 trao d6i nhiét dung tich, kW /m3.°C.
Chi®u cao cong tdc cia thap:

H (11.11)

252



1%
Hy =—0»m (11.12)

Thudng thap cd chidu cao t6i 20m, dudng kinh t&i Sm.
Chiéu cao tdng cong H = H, + (2,5- 3), m. (11.13)

11.3.3. Lo sdy

O day nudc sé bay hoi con cac tap chdt khong bay hoi duge s& bi gitf lai ¢
dang cht kho. D& sdy ¢ th8 dung khdi sau 15 hot cd nhist 46 350°C hoac sau
16 46t co nhiét d6 1000°C nhu & hinh 11.6.

Dung tich nudc thai ban dau cd 46 &m 46 - 50% va duge s8y dén do dm 3
- T%. Nhiét d¢ ban diu cta khdéi 1a 300 - 600°C va 100 - 120°C. Bé phun nudc
thai sau khi ¢6 dac thudng ding nhidu loai vdi phun khde nhau: kiéu dia ly tim
thude loai voi phun co khi. Ve cdu tzo 1d sy clng nhu thédp loc khi. Ty 1& gitta
chidu cao va dudng kinh thudng bang 0,8 - 1 néu voi phun ki€u dia, badng 2-3
niu voi phun kigu co khi,

11.3.4. Cé déc - bay hoi

Thuding trudc khi d6t nudc thai, ngudi ta phai co dac dé€ gidm dung tich
ciia nd. Viec ¢b dac duge thuc hién bing hoi ndng qua cic thiét bi ¢ bay hoi
dudi dp sudt khi quyén. Cing ed thé dudi 4p sufit cao hon hoac thdp hon ap
sudt khi quyén.

Khi co bay hoi dudi ap suit khi quyén hoi nudc thu cip tao ra sé bay vao
khi quy&n. Khi co bay hoi dudi ap sudt thip hon ap suét khi quy&n thl trong
tram c6 bay hoi s& tao thanh chan khéng do hoi nude thit cdp bi ngung ty trong
mot s6 thiét bi ngung dac biét. Khi co bay hoi dudi ép suit chan khong nhu vay
thl nhiét do séi ctia nudc sé giam xudng va cho phép giam duge bé mat tiép xuc.

Khi c6 bay hoi dusi ap sudt cao hon ap sudt khi quyé&n thi hei thit cdp ¢
thé dung lai d& dun ndng nudc hoac phuc vu cho nhitng nhu chu cdng nghé
khéc.

Trong cong nghé cé thé dung cac tram cd bay hoi mét béc hodc nhieu béc.
Cde tram co bay hoi nhigu bac sé lam viéc theo kigu ndi tiép vai 4p sufit giam
dan tirsbac dau tién tai bac cudi cung. Khi do hoi thi cdp sé tao ra ¢ mdi bae
lai duge dung d€ dun ndng nudc ¢ cac bac sau. Hoi thy cdp 9 bac cudi cung sé
cho vé thiét bi ngung (néu bac nay lam viée vai 4p suit thidp hon ap suft khi
quyén) hoac sit dung cho eac nhu cau khic (néu bac nay lam viée véi ap sudt
cao hon 1 at),

Nhu vay hoi nudc chi dung dun ndng & bae diu tién. Trong nhitng tram chd
bay hoi cing mot lugng nhiét cia hoi nude & bac dau nhung dude dung lai
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nhi2u 1An cho nén tiét kiém duge nhidu nhiét.

Theo ch& d6 tun hoan hdi - tac nhan dun ndng nude, ngudi ta phan bié
cdc tram cb bay hai vdi tulin hoan ty nhisn hoéc cuing buc.

Céc thiét bi cd bay hoi dugce tinh todn theo cac phuang phap thong thuing,
tic 13 xac dinh bd mat tiép xic theo cdc thong s6 ctia hai v8i cdc sg dd, thiét hi
nh4t dinh. )

Luong nhiét (trong hai) tiéu hao d€ cd bay hoi 6 thé xdc dinh theo cOng
thidc sau: '

2300

g = + {130 - 140), kJ/kg nudc thai, (11.14)

n - s6 bc cta tram co bay hoi.

Trong nhidu lfnh vyc congnghe, d& cb dac nudce thai ngudi ta con dung cac
thist bi vai cdc vdi dat ngap nube va cho hoi ndng, true ti&p 15i qua nude. Bién
phap nay rit nhanh va tiéu hao {t nhiét hon. Hoi néng v6i nhiét d¢ ban dau la
1400 - 1500°C; sau khi 16i qua nudc con lai 110 - 120°C,

11.4. CAC CHi TIEU KINH TE KY THUAT

N6i chung 1a gia thanh quan ly cac tram khit ddc nude thai bing phuong
phap nhiét con khd cao, trong d6 phan cha y&u (tai 60 - 70%) 1a chi phi v&
nhién liéu. Chi phi don vi v& vén diu tu cing kha cao.

Dé giam gi4 thanh xi 1y ngudi ta phai tan dung nhiét & khdi bay ra dé€ so
bd ¢o dic nude thai, khi d6 gia thanh xi Iy s& gidm xudng. Mot trong nhitng
bién phép gidm gia thanh xay dyng va quin Iy cdc tram nay 1a sit dung ching
lam cde 1o d6t sa bo cta céc tram nhiét coa x{ nghiép hoac cia cid nha may
nhi&t dién.

Khi khit doc nuéc thai chda cdc chédt hitu co, v co nhigu khi tao ra khd
nhizu chit khoang dang bét néng chay hoac dang dung dich dam dac, nhiing
chit nay rdt qui va cd thé sit dung & nhiéu linh vyc cong nghiép nhy vat liéu
xay dyng, thiy tinh, luyén kim, hda chit,...
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Chuong 12

NHU CAU CAP NUGC VA THAI NUOC
O MOT SO LINH VUC CONG NGHIEP

12.1. NHU CAU CAP NUOC CHO CAC QUA TRINH SAN XUAT TRONG CONG
NGHIEP

Nhu c@u v& nudc cho ndi hoi va lam mat (hay lam ngu6i) 1a nhu ciu chung
cho da s8 cdc loai hinh cong nghiép va cd thé xdc dinh bAng nghién ciu chuyén
nganh cu thé. D6i véi nudc dung cho cic muc tiéu san xuft thi mdi chl xdc
dinh dugce cho mot s it linh vitc edng nghiép ma thoi.

12.1.1. Nudc dung cho cdac nha may bia va nudc giai khat
12.1.1.1. Nha mdy bia

Nhu clu ditng nudc dé:

- S4n xudt bia;

Ria thiung, thist bj va san nha san xuAit;

- Lam mat;

- Rua chai.

Chét lugng nude yéu ciu: Theo tiéu chudn nganh, chit lugng nudc dé€ san
xuft bia gin lién véi chét lugng bia san xudt. Do dd, trong san xudt bia, didu
quan trong la phai ngan ngita hién tugng déng can - két tia bicacbonat vi
nguyén liéu dua vao - malt, mach chia nhidu canxi photphat.

Nhu vay phdi theo cdac qui tdc sau:

- Phai thudng xuyén khi bicacbonat;

- Giit nong dd Mg cang thdp cang t8t (nhé hon 10 mg/l);

- Giwt ty 18 SO, /CI 16n hon 1 {(d6 chin, diu cta bia);

- (il nong d6 Na dudi 100 mg/ dé giam thiu d6 dang cia bia;

- Git NO;" nho han 50 mg/l va NO, nhd hon 1 mg/l (ngudng gidi han doc
tinh, khi l1én men va uéng).

Nhu cau vé khéi luong nude: 5 - 6 hl/hl bia. Khi 4p dung hé théng tuan
hoan cd thé giam xudng 4 - .5 hi/hl bia, trong dd:

- San xuat bia: 1,56h1/hl bia;

- Rim: 3 - 4 hl/h! bia;

- Lam mat: 1 - 2 hl/h] bia.



12.1.1.2. Nhd mdy nwdc gidi khdt (nuwdc ud ng cacbonat héa)

Nuéde diing d& san xusit nude udng phai tuyst déi dam bio tiéu chudn chat
lugng d6i voi nudc ubng. Céc nha san xudt thudng tu quyét dinh vé cdc qua
trinh x¥ ly nuéc ubng cda ho, dac biét 1a thai gian luu giit bao quan. Tuy nhién
ngay nay ho cé xu hudng tao nhitng chdt lugng dac thi cua nudc udng. Trong
s nhitng tinh dac thit nay cd: d¢ ki®m phai dudi 5 46 cia Phéap va t8ng chat
tan phai dudi 500 mgA. D6i véi nuéc dung d€ rita cd thé nhidu hon mot chut
vé clorua. '

Nhu chu dé€ san xuft 1 lit nuéc udng cin 3 lit nude ding.

12.1.2. Cong nghiép sda

Nuédc dung dé: _

- Tiét trung cée thist bi va thiung chia;

- Lam sach dit;
Rita san phdm;

- Khdi phuc, hoan nguyén sita;

- Lam mat.

Nhu cau dung nudc cho cac muyc tiéu khodng 4,5 - 8 lit cho 1 lit sita.
12.1.3. Cong nghiép duing
12.1.3.1. Cdc nha mdy duing t¥ ci cdi duing

Viée x{ 1y nude cdng nghiép cd lién quan téi qua trinh lam trong nudc ba
sung va lam trong dich nudc dudng.

Rita ¢t cai: nudc ban duge tudin hoan, dude cho qua cdc b€ ldng vdi thist
bi gat can d& thu hbi nudc.

Khuéch tan dung dich tho bude 1 (chugn bj nude cu cai): xit Iy bang dung
dich amon dam djc va tulin hoan trd v& diu khéi khuéch tan (h.12.1).

X Iy dich dudyng bude 2:

- Lam trong dich duding budc 2 da duge cacbonat hda (bao vé thiét bi bay
hoi d€ chéng ddng can);

- Khit khodng trong dich dudng (dé gidm mic mat duding);

- Khit mau sird bing cich cho qua cacbon hoat tinh hosc nhua hip phuy;

- Bay hai siré va tinh thé hda dudng: xu ly sird . mit dudng trong cac
thiét bi bay hoi.

Xit 1y ban thanh phdm (dich nudc me hodc mét dudng) dé giam nuic mat
dudng:

- X ly dich nudc me qua nhya trao d6i cation da duge hoan nguyén bang
mangan clorua (qué trinh Quentin). Thay thé cac ion Na* va K* bang cac ion
Mg?* s6 lam giam lugng dudng cdn lai trong mat dudng;
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. Khif ion cua nude me hay mat dutng bang trao ddi ion cung vdi viéc xu
ly b8 sung néu cd the dF hu duge dich duong.

B& sung nude:

. Nudc ndi hoi duge hoin nguyén tit dau qui trinh, nhét la @ nhithg ndi
khong du nude ngung tra ve, i

- Phai thudng xuyén bd sung nude cho hé thng lam mat ctia may tudcbin
xoay chidu va khi cu cii duge dua dén (5 - 10 lit cho 1 tan ct cai).

Nha may dudng cd chu trinh tudn hoan: nudc dude dua vao cung vai ci cAi
va dan xudng cung vdi mude ria hoac bun thai (h.12.1).

300 - 600 lit{tdn cu cai

Cu cai \' \ Bot
O T ki || Nener | -

l (% chat khé)

Do)

- lan 1
- lan 2

|

r Cac hoat dong khac\

300 - 400 lit nudc ngung/tin cu cai
Nudc du

Jiink 72,7, Chu trinh nude trong nha may dudng tU cu céi

12.1.1.2. Cde nhi mdy dirirng mia
Khi lam trong dich mia tho ban dau, phuang phap lam trong cing giong
nhu cdc phusng phap duge dung do6i voi nudc va dbi hoi:
- Lam trong mot cach nhanh chong dich dung da voi héa dé tach chat thai
- Tuyén ndi dung dich dudng da lam trong dé tach ba con lai;
. Tiat trung cac dong tuan hoan.
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12.1.3.3. Cdc nha mdy tinh ché duing (duwing cit cdi hodic dusng mia)

Mat hoac dich du@ng dugdc tiép tuc xi 1y nhigu 1an d¢ khd mau.
12.1.4. Cdc nha may ché bién rau qué

. Lam mém nudc san xuit l1a khau thuting phai thuc hién (d6i vdi rau qua,
do cing phai khoang 10 - 20 d6 theo do Phap):

. Ngoai ra con phai giam tdng lugng chat tan,
12.1.5. Coang nghiép dét

Nude duge diung cho cdc cong doan sau:

. Nbi hoi (thudng phai bd sung nhitng khéi lugng 16n);

. Cho cong nghé san xuit (nhuom, tdy rua, giat rd,..);

. Ditu hoa khong khi (4m hda va khit bui). :

Cac loai xi nghiép cong nghiép nay yéu cau nhidu loai nudc véi khdi lugng
1on va phai xi ly eac loai nudc sau:

. Lam m2m hay khi khoang nudc, nhat 13 dung cho san xuét fen va cac
loai g1 nhén tac;

. Lam m¥m, thudng thyc hién bing cach khit cacbonat, d6i voi nuéc dung
cho tdy trang va nhudm sgi;

. Khit Xhoing d6i v6i nuéc dung cho digu hoa khong khi trong cac phan
xudng kéo sgi hoac dét (loc ban tham, trao ddi ion).

Lugng nudc dung can thiét cho cac qué trinh san xudt chi€ém toi 80% téng
nhu cau va duge chia ra nhu sau:

Logi hinh sdn xudt Nhy cau: m3/tdn san phim-
Khit md len (long cltu) 20 - 40

Hoan t&t va nhuém len 70 - 200

Hoan tit san xudt soi bong va soi tdng hop 100

Nhudm, in hoa vai sgi 70

12.1.6. Cong nghiép bot va gidy

Cac xi nghiép cong nghiép loai nay thudng sit dung nudc vdi khdi lugng lén
cho cdac muc tiéu saw:

- San xudt hoi;

- Chu&n bi bdt;

. San xuft gidy va van chuyén sgi.
12.1.6.1. Chit irong nuwic

Cic nhd may gidy cd ban doi hoi phai khit do duc, 46 mau ctia nudc thd
cing nhu d6 cing tam thai. Hoi dong tu vdn qudc gia vé cOng nghé gidy cua
My da dé ra mot s tiéu chudn chit lugng nude cho cac loai cong nghiép bot
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gidy khac nhau (bang 12.1).

Béng 12.1. Tiau chulin chit lugng nubc cdng nghidp @iy do HOI dBng tu vin quic gla v

céng nghikp gifly d% ra {M¥}

! NOng dd Ion nhit trong nurde san XUt

- . -
Chi tiéu Gidly chit Gifly Kralt Gifly bit
lromg 161 o ’ -

thy tring | khong tiy tréng . cor givi
B duc, mg/l SOz 10 40 100 50
Mau mg/l PL1-Co 5 25 100 30
TH, dd coa Phip 10 10 20 20
Call, dd cha Phip 5 - - -
B3 kigm theo mely!- 75 15 15 15
orange, dd Phap
Fe, mg/l (1 02 L0 03
Mn, my/l 005 0.1 05 0,1
Can clorua cdHn lai, mg/l 20 - - -
Silic tan, mg/! 20 50 100 50
Chat tan, mg/l 200 300 300 500
€Oz ty do, mp/! 0 10 10 0
Clorua mg/l . i . - .

Ghi chui: TH - 80 eimg toan phin.
Call - d) cimg canxi.

Bing 12.2, Lugng nuéc tidu thy trong cée nha miy sin xuilt bAt va gidy
Céc nha méy bt va gidy m>Adn
San xuit bt biing cic phuong phap:

- Kraf khong tfy tring 25 - 60
- Kraft thy tring 40 - 80
- Sunfit tdy tring 80 - 150
- Bdn hda hoc (Semichemical) | 12-.20
- Héa - nhiét - cor i 12-25

Khir mue {Deinking? 50 -80
San xuilt gifly

- Kraft : 20 -40
- Gidfy bio | 40 - 60
- Chit lromg 10t ! 40 - 100
- Gifly buo goi ! 3-40
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12.1.6.2, 5¢ dung mirde bi sung

Khoang tir 1975, nude ba sung nam trong khoang 100 - 300 m-/tdn bot
gidy. Tu ¢ trd di, nhis ki€m sodt chat ¢hé cic dong x4 nudc thai va tang cudng
st dung hé thong cAp nude tuin hoan, lugng nude tiéu thu da gidm di rd rét,
trong khi d6 lugng nude yéu ciiu doi voi ting loai san pham vin gitt nguyén.
12.1.7. Thu hoi dau ma tha cép

Can phai tuan theo nhitng yéu cau sau:

- Khong déng can va khang 1am dung dua thung chun

. Khang giay an mon éng dan;

- Khong xay ra sy ¢f phat trien vi khuan;

- Dam bao phit hgp - tuong hop vdi nude trong thing chia,

Tay thuge d¢ tham cin b chia, nhiét d6 va lugng chat la ldng trong nude,
nhitng chi tidu xir 1¥ snu diy thutng mong muon ap dung:

. Chdt lo ling (881 phai khit duge 94 - 97% lugng hat. vai duting kinh lén
hon 2 ym hoae nude cudi cliing 12 0.5 - 1 mg'l.

- Ham lugng O.: nude lanh 80 - 104g1; nude am (30"Ct nho hon 10ug/l.
12.1.8, Cong nghiép thép

S dung mot khéi lugng nude ldn, loai hinh céng nghiép nay trong rit
nhivu nam di trang bi cic hé thang tuan hoan hd, thich hgp vdi cdc diéu kién
cong tac dae thi,

Nuée dude s dung trong cong nghiép nay theo hai hinh thic cha yéu:

. Lam mat gian ti&p bang hé thdng trao doi nhiét. Cac h¢ thong nay bifn
dong manh va thuiing lam nude nong 1én toi nhiét do cao, doi khi dbi héi he
thong kin. Nude b sung cd thé phai qua khit carbonat hoac khu khodng, tuy
thude timg trudng hup cu thé,;

- Lam mit true tidp: nude ra khoi thap hiap thu khi hoae ra khdi thict bi
taa hat sin pham hoac khit ean dong. Trong khoang théi gian dd nude tré nén
bin va cAn duge thusng xuyén xid Iy trong hét théng. Do viy t phii quan tam
tddi van dé chat lugng nude b sung.

Nhit may luyén than coe

- Ngung tu gitin tiep so cip cae loai khi hode ngung tu true 10°p gini doan
cudi eung.

16 thontg khit bui uét dai vai cie loai khi trong eae thict bi nap than ma
than Jdi dude siy ndng so bo,

- e thang kho hui udt déi vai khai trong thidt bi xa - rit than ede,
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Céc 16 nung voi lubng kht nong:

. Viée lam ngudi cac thiét bi cda 1o nung ¢d ludng khi nong phu hé dan
éng, mang chan va cac hop gio.

- Dap tat - lam ngudi tro xi trong cac mang dai, trong cac 16 kim logd,
trong ao hd hoac cac b& loc vOi nude tuiin hoan trong khoang 10-4m Man.

- Thap hdp thy khi 16 nung v luong khi'nong.

Gidm thiéu truc tidp:

Qua trinh mdi nay si dung nhidu nudc: .

- Trong thap hdp thu va 1am nguoi khi gidi phong ra do qua trinh giam
thi€u hoac trong binh bot xop lam nguoi bang thép. Dung tich nude =0 dung
(12 - 30m?%jtdn bot xép) cao han trong Yo nung vai lubmg khi nomr va L vi
nhiét d6 khi eao, nudc rdt ndng khi ra khoi thap hap thu (50 - 7070

. Trong hé Jam mdit mdy - thiét bi tmay nén khi, thiét bi lam meit divur va
hé lam ngudi khi: mot lugng dang ké nuie da kht khoang duge dung dé gidim
Jugng hoi trong hé cai tao thiét hi giam khi.

Lo chiyén:

Viéc sit dung cic qua trinh LD (mit d¢ thap), LWS, LD- AS hoac BOS doi
héi nhitng hé cap nudc khéng 10:

. Lam mat bd che ngoai va hé kim nhon (doi khi bang phun tind;

- Thap hdp thy khi: nhiét duge thu hoi bang cich dot chiy mot phan va
bée hoi cde loai khi trong hé ndi hai LP ip suit thap). Do dé can thict phal ha
sung nudc da khi khodng.

Lo nung dién va luyén kim khoi lon:

Thép chit lugng cao duge san <udt - ché tao trong cdace 1o nung dién ho
quang (nang lugng siéu cao va cie phuong phap khac) hoac trong 16 dung tich
1én nung néng bang cam udng hoac ho quang. Lo ¢6 thé duge hoan chinh bang
b6 khit khi bing thép ki¢u chin khong.

Nuée duge s dung theo ba hinh thyc:

- Lam mat 1o va tam che thong thuongg

- San xudt hai cho bo hut chan khong;

- Lam méat khuon dac kim loai va dién cue bang nude dia khi khoang

Lo tuyén gang lién tuc tao cac tdm mong i cae thanh:

Thong thugng cd ba ki€u hé thang cip nudce:

- Lam méat khuén dic kim loai trong he tuin hoan kin biang nude bo sung
da duge khi khodng;

. Lam mat may mde trong hé tadin hoin ha vai xi 1y bang chit kit ham
mot cach cdn than;
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- D& phun may va lép phu hode cdc thanh (nudc thai chita can va xi vun
do cdt bing ngon lua).

Céc nha may can néng:

C6 hai loai hé théng cin dudc cung cdp nuéc:

. D& lam mat gian tigp 15 nung, may nén, dong cd,..;

- D& 1am mat truc ti6p ba lan: lam mat kim loai, lam mat xudng nha may
cén quay va lam mat bo cao can gl & thép.

Nhitng hé cao can gl thép dugc thiét k& chi yéu d8 khit cdc loai oxit khac
nhau bing céch rita nudc. Nudc sé& thu gom nhimg manh moéng hodc can gl vdi
lugng va kich thude khac nhau tiy thube loai nha mdy, d9 cing cia thép.

Céc nha mdy cén cd nhiu loai khic nhau:

a- Nha may cao gl son _

Céc nha méy chinh, xt 1y kim loai tdm mdng khoang 200 - 500 tan/h.
Dong tuan hoan véi luu luong:

- Khi lam mat tryc tiép: 10 - 20 000 m3/h;

- Khi lam mat gién tip: 20- 30 000 m>/h;

Céc he 1am mat riéng biét nhit cic dong co, bé chia diu va cac 10 nung nong.

Ngoai ra con cd cdc qué trinh khdc cling st dung nudc va bao gom :

- Béc tu dong, loai nay tao ra mdt lugng 16n x1 dang hat;

. Lam mat cdc t&m méng trong ao dam, trong céc hao tunen hodc bing
cAch phun véi st dung mgt lugng nudc dang k& nhung it gy 6 nhiém.

b- Cac nha may ndng khdc:

- Céc nha may thép tdm hogc nha may cao bén tang.

- Céc nha mdy lam dudng ray, hang thuong mai.

- Cac nha may can thép sui.

- Cac nha may cudn 6ng.

Cde nha mdy cdn ngudi

Viéc ché tao sdn xu&t sin phdm thép cin mdng, ma thudng phai cé qud
trinh so bd xi 1y kim loai nhu tdy diu md va ngam trong cdc dung dich. Qué
trinh ngam thudng diing axit sunfuric, axit clohidric. Cac nha may khi khoang
trong hé mot bac hodc hé tuiin hoan kin d%u cin cung c4p nudc ria lAn cudi
trude khi ma hoac trang thiée. O day doi hoi nudc sach mém d€ chuin bj cac
loai thung chita dau tan.

12.1.9. Cdc xi nghiép san xuit dong

C6 thé ché tao kim loai bang cac phuong phap hay qua trinh khé hoac udt
tiry theo ban chit cia quang. Cac qua trinh luyén kim bang nudc thudng ding
cdc dung dich tdy bang axit sunfuric, cac chit dién ly. Cdc qua trinh nay ngay -
cang duge ap dung phé bién vi ching cho phép xit 1y quang ham lugng thdp
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hodc xii ly bing chch tuyén ndi.

Céc thai ddng duge ddt moéng hodc can kéo thanh cdc loai day cap tiét dién
khé&c nhau kéo sgi tho di kém véi ria can trén bé mat kim loai bang nudc. Cac
loai ddng oxit cd gid tri s8 lin trong nudc dang huyén phii nhung thudng phai
bd di vi khéng déang thu hdi. Nhitng qua trinh ding trong viéc tdy khi can va
cac hé théng lam ‘mdt ding trong san xudt dbng ciing tuong ty nhu trong gan
xufit thép.

12.1.10. Cong nghiép ché tao xe 6to, may bay

Cong nghiép ché tao 6td bao gom: cdc nha may hodc phan xudng san xuit
ché tao dong co, cic hop s6, banh rang, cac nha may hoac phan xudng san xudt
vS - than va nhitu chi tiét khdc. Ching thuéng doc 1ap voi nhau va hoat dong
theo céc hop ddng phu. Nhu cau nude sAn xudt bién déi va khie nhau nhiéu,
tity thude qui trinh san xudt. Tuy phién vé nhu cau dung nude, c6 thé xét ba
linh vyc chung nhu sau:

. Lam mat, dac biét 1a 1am mdt may nén va may didu hoa khong khi,

. Chudn bj cdc bé dung dich ma dién va son khac nhau, nhitng bé nay
thudng yéu ciu nudc da duge khit khoang;

. Nudc cung cip dé ria mdy mde chi tiét chinh xdc. Loai nudc nay cing
phai 12 nudc mém, {t khoang.

Bdng 12.3. Chit luong nuéclallu sach cha c8ng nghidp dién t

Muke qui trinh i |l Mkc qui Lrinh 2 | Muc gui trinh 3

Pién wdr I,('rnlhorn 18 Moem o 157C

pH l 65-75 i

Nhiét dd | 20+ 1°C _

Con lai sau bay hoi, max - mg/t 1 | 05 ' 0.4

Siticon (Si), max - mg/A 002 | 002 | 001

Natri (Na), max - mg/l 001 L0 0003

DO ban tirng kim 1ogi, max - myl 005 L oos 001

Tbng cacbon hiru oo, max - Mg} 1 L02s | 005

PO blin Ming Loni 0 (NAS 1638) | - I|

chc hat max | DEm 10 000/l 000/t | 00/t
quang hoc dulrng kinh durdng kinh \ duirng kinh

= 0,5%m ! = 05m | = 05m

Visinhvat | 37°C/24h 40 \ 10 ll 1

SGkhulin | 22°C/72h | 300 i 30 | 3

tac/ 100m | ! i
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12.1.11. 8an xuit nudc siéu sach

O diy lién quan t6i san xudt chat ban din. Nudc san xudt si dung cho linh
vic nay thude loai siéu sach va sau do phan phéi vaoe cac mang vong.

Chat luong nuéc san xudt: Ngay nay cong nghiép dién ta da phat trién va
bo nhd da tang tit mot sé kilobyte dén 256kbyte, 1 Mbyte. Digu d¢ ddi hei
nhitng tiéu chudn rit ngat ngheo va chiat lugng nude sidu sach d& san xuat -
ria cac chi tigt. Dac biét guan treng {a dé sach cia nude vé mat vat 1y va sinh
hoe.

Bang 12.3. gisi thiéu chat lugng nudc siéu sach yéu cau doi véi cong
nghiép di¢n tif (mach tich phan va bé mat cam thu).

Mach déo plastic, thuong chia trong cac thung chia ddm bdo cdp nudc
thudng xuyén va git tdc do tudn hoan khong dai,

12.1.12. San xufit nudc clo

Viée nay dua trén co s dién phan nude bién bao hba NaCl. Chat lugng
nude bien bio hda tuy thude qui trinh ap dung (mang diaphragm va t& bao
thiy ngan). Viéc xit ly - lam trong nudc bi€n dude thue hién trong hé théng
nuoe sin xudt hoac trong hé théng nude tuan hoan kin. Nhitng nguyén t6 phai
khit dau tién la Ca®*, Mg2*, Fe2* ¢4 thé ca 80, di kem va ca Hg?* néu la hé
thong tuan hoan. Khi dimg té bao mang diaphragm phai dam bao Cal* + Mg
nhé han & mg/l.

D¢ phat tri€n té bao mang va tang cuding do dong dién 7000A/m? thi phai
khit hoan todn canxi va chat hitu co. Danh bong ngoai kém theo lam sach dai
hoi phai thoa man edce yéu ciu sau:

Ca®t < 50 ugil
Chat lo liing < | sgi
va o the 8rt < 50 ugil

Cd thé phai thue hién khit clo du va khit jodat (n€u ching cd mat) trong
hé théng sau thiét bi dién phan.
12.1.13. Luyén kim bAng nudc

Cong nghiép nay hudng tdi viee chiét tach uran, vang, nhom bang cdc qui
trinh co ban sau:

- Chiét kim loai bang cach dung axit hoac kidm (nwdc est);

- Tédch pha ranflang: loc hoac lang;

- Lam dam diac dung dich kim loai: chiét bang dung méi hodc trao dsi ion;

- Két taa cde kidu.

Nhing qui trinh nay ¢d vu di€m la thue hién trong dicu kién ngusi lanh,



khéc phuc duge an mon. Nhitng qué trinh duge ap dyng ciing tuong ty nhut cac
qué trinh xt 1y nudc. Do d6 sé ¢6 1o 1a ap dung cac kién thic chung cla cac
linh vuc. Dac biét, cac thong s6 quan trong nhét 1a lam sach pha long:

- Ché4t lo ling: Sau khi lang, pha 16ng thudng chia 100 - 200 mg/l chit lo
ling, d6i khi téi luong gam trong 1 Iit. Nhitng chdt nay gy tdc hai ddi vai vige
tach kim loai truc tiép cing nhu trong viéc lam sach bang dung m¢i hitu cd hay
nhya. Nhigu ngudi muén tach dung méi hitu co xudng dudi 10 dén 20 mg/k

- Keo silic: Silic ¢6 mat trong nudc & dang phan ly thanh ion (axit silic
hoac axit flosilicic) voi ndng dé cd thé cao 200- 500 mg/ hoac & dang gel nhu
axit polisilicic phan ly nhe thanh ion. Do sif phan tan keo dién tich duong nén
& khong dién ra keo tu ma xay ra hép phu tuong doi;

. Canxi sunfat: Quang da voi va dolomit xi 1y bing axit sunfuric sé lam
tang dg bio hoa cla CaS0Q, trong chat long va tao can k&t tha. Phai khtt hién
tugng qua bio hda nay bang cach trung hda vdi hode phai ngan ngita hién
tugng do.

12.2. KHOI LUONG NUOC THAI CONG NGHIEP
VA LUONG CAC CHAT BAN TRONG DO

12.2.1. Cong nghiép thyc phim

Dic di€ém chung d6i voi cac loal nude thai cta cac xi nghiép cong nghiép
thyc phdm la chia cac chét bn hifu co va cac chdt 6 nhiém dé bi phan huy
sinh hoc. Céc chét nay cd xu hudng nhanh chdéng bi axit hda va lén men. Tit
ca céc loai nude thai nay thudng duge xu ly bang phuong phép sinh hoa. Tuy
nhién mdi trudng nay thubng trd nén thi&u hut nits va photpho.
12.2.1.1. Ciic xi nghiép chiln nubi gia siic

Lugng va mdc d6 6 nhiém tuy thuéc phudng phap chan nudi va vé sinh
chudng trai, thoi gian cham séc & chudng trai, loai thitc an sit dung dé6 chan
nudi. ' : ' _

Lugng nudc va lugng ch&t b&n trong nude thii cla trai chan nudi lgn nhu
d bang 12 4. '

fdng 124. Lugng nudc thai vd chit biin treng nuée thil trgi chiin nudli lgn

1.wrong xaf 1 con lom trong ngay V¢ sinh bling nude V& sinh quét don kho
Nirdre 17251t 1-1310
NOS, 100 - 200 ¢ 80 - 120 g
Tiing nitey Keldal 18-35g -

NOIH 300 - 500 g
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O nhitng nude thoi tist ndng, ngudi ta con phai phun nude t4m cho lgn cho
nén lugng nudc trén day s& ting 1én. Ndng d6 céc chdt trong nude phan dugc
bigu thj & bang 12.5.

Bing 12.5. NBng db chc ohit biln trong auéc thil tre) chin pudilon (g/n)

Loai chit bén ’ g

Chiit lor limg 30 -80

NOH 25-60

NOS; 10-30

Tong nite Keldal 2-5

Tong NH,* 3.4

cr 08

s0,% 15-2

DS ki#m metylorange 1400 - 1500 40 Phdp
pH 7-8

12.2.1.2. Cdic xf nghiép giét mé va ché bién thit

a) Cée xi nghidp giét md gia stc

O day ngoai x{ nghiép giét m8 gia siic con cd xf nghiép 15t da day, long, noi
tang va thai x4 cdc ch&t ba da day, nhitng chat nay chiém tdi 50% téng lugng
ch&t ¢ nhiém, va tiy thudc vao:

- Ty 1& thu hbi tigt (NOS; t6i 150 - 2001, NOH la 300 - 400 g/l, tdng nito
Keldal 25 gl). Nhitng ch&t nay chiém téi 90% trong cic xi nghiép giét mé;

- Phuong phap thai chét ba da day ma khéng dung téi phuong tién thiy
hue; .
- Qui m6, mic d bée 16t da;
- Céc phuong phédp ch& bién thit ti&p theo (mudi, 20ng khdi, thijt hop).
Két qua 1a & céc x{ nghiép gi€t m8 hi¢n dai 8& xa chét bén it hon. O cac
nudc chau Au, lugng chét bdn c6 thé dugce ddnh gid nhu sau:

. 6 - 9 lit/kg trong lugng (traun bd 320 - 350kg);

- 5 - 11 lit/kg trong lugng (Ign 80 - 90 kg).

Theo s lidu cia Phép, dung tich nudc tidu thy duge phén bé nhu sau:

Phan xudng hode cong dogn Dung tich nudc, lit/kg thit hoi
day chuydn giét mé
7. Trau bd 4,8 (k& ca rda bung)

Lon 4,1

Rua byng lon 2,0

Lot da day tréu bd 2,4
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L&t béc long - ndi tang trau bo 0.4 - 0,7
Rita xe chd hang 0,2- 0,6
Ciing theo 86 liéu clia Phap, tai lugng 6 nhiém nhu trong bang 12.6

Bing 12.6. Til lugng 8 nhidm & cde xf nghibp gift m8

Loai chat bin, g/kg trong lwong G#1 md triu bd va cic Gidt mo o

loai gia stc khéc |
NOH ‘ 323+ 52 \ 273+ 9
NOS B32+22 B2+ 43
M@ (céc chit chiét bng coroform) 52+ L5 ‘
Tding nitor . 16 = 03 | 16 = 05
Chilt lor Krng _ 118+ 25 i 93+ 34

Can luu ¥ rang:

- Phan xudng béc da day, 1ong - ndi tang g6p phan hon 50% lugng 0 nhiém
theo NOH trong toan bé x{ nghiép giét md.

- Ludgng chit 1o Wing cao, d6i khi la nhiing chét soi xenluloza khd phan huy
sinh hoc.

- Tai trong NOS; cla cde xi nghiép hoe phan xudng lién quan (thit udp
mudi - xéng khdi, thit hop) bién dong tiz 10 dén 20 g/kg san phdm cudi cung.

b) Céc xi nghigp gigt mé gia cAm

Céc cong doan gy 6 nhiém chi y&u bao gom:

- Cat tist 18y mau;

. Dbi nudc s6i, nhd 16ng cung v6i van chuyén kho hoac udt (khi nén);

. Moi rudt - néi tang va van chuyén bang thay lyc hoic phudng ti¢n khd,
ra. .

Khi van chuyén, nuéc duge tudn hoan hay khong 1a do ndng d6 ctia nude.
Phan xudng, trong d6 bén thanh phfm duge dun nfu va khit nudc (thic an
déng vat) sé dong gop tai lugng 0 nhiém khoang 1/10 so véi phan xudng gist
md. : . \

Nhin chung thudng khong thyc hién duge vidc do dac luu lugng do tinh
phiic tap trong phan xudng va do nudc chay rit cham, tham chi c6 h¢ thong
thu gom riéng nudc sin xuflt va thu hdi protein. Viéc tach riéng cic dong nude
ndng s8 cd Igi 1a: e6 the cho phép qua trinh lam ngusi di&n ra nhanh han va it
tén kém hon; d& dang hon trong viée tach dong thai véi ham lugng md cao tao
didu kign thuan lgi cho viée xit Iy sa bo dic biét.

K&t qua nghién ciu tit 5 xi nghiép cho théy gia tri trung binh trén 1 kg gia
cAm (trong htgng trung binh 1 con 12 1,4 - 1,56 kg) nhu sau:
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Tham s6 Gia tri do/1 kg gia cam

Dung tich nuéc thai (lit) 81 09
COD (g 21 26
BOD(g) 93x25
Chit o ling (g) 4,5 + 1

¢) Céc xi nghiép cong nghiép da - keo va gelatin

Ngubdn nudce thdi: Nhing xi nghiep nay thuc hién xir 1y sd bo da tuoi,gdm:
ngam, ddc 1dng trong cdc thiung voi vai sunfit, ti€p theo 1a rda. Nude thai ti
cac qua trinh nay cd thé chida toi 3/4 tai luong ch4t ban 6 nhidm.

Giai doan cubi cing cha xi ¥ 14 thuée da,

- Dé thugce da, nguvi ta s dung tanin thue vat hoac mudi crom dace biét,
Nhimg chit nay sé cd mat trong cdc loai nude thaj tudng ung.

- D¢ ngam da, ngudi ta dung nudc bién chya NaCl va nhém (chi yé&u la
ciac chat bian khodang vo co).

banh gia cie loi nude thdi:

- Dung tich nudc thai:

- Tl 20 dén 120m” cho 1 tan da néu xir 1y da bang crom (2.3 kg Cri*/1 tan
da tuai);

- Tu 20 dén 90 m*/t4n néu dung tanin thuc vat;

. Tu 200 dén 250 kg NOH/tan va 75 - 150 kg chat lo lung (SS)/tan da tuci
‘moi con bb khoang 30 kg da tuoi).

Trong cic nhis mdy 16n ngudi ta thu gom, tdch riéng va xi Iy sd bé titng
loai nude thai:

- Nhing thung thuoc da (3 - 6 g1 Cr™, pH = 3,5);

- Sunfua hda nudc kigm.

Nhitng loai nudc thai thuting chia keo protein, m4, léng, cdc chat tao mau,
clo, edc hop chit sunfua tir cac xudng cao long.

Céc xi nghiép hogc xudng keo va gelatin

Trong cong nghiép nay, nguyén lidu ths 1a da tuoi do cdc xudng thude da
cung cAp va xudng tif cdc xudng giét md cung cap. Xuong duge lam tan bang
axit, kem sau dd {a thuy phan bang kiém trong cdac bé ngam voi. Da lon chi xi
Iy bang cach rita axit trude khi tuyén ndi ma. Khéi higng nudc thai tao ra
trong khoang 60 - 70 m3/tan xuong va tuong dng la 50kg NOS./tan keo san
pham.

d) St dung lai protein trong nude thdi ti cdc xi nghiép giét mo

Ci 1000 t&n trau ba, lugng protein mat di va theo nude thai khoang 2 tan.
Lugng protein nay cd thé thu hsi ¢ dang can bun giau protein bang cach lang
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bac mot (sd cdp) sau khi qua song chén va bé lang cat. XU 1y haa ly bang cac
chit dong tu vo cd - hitu co sé gidm duge NOS; va chéit 1d lung, tucng Ung vdi
hiéu sudt 80 - 85% va 85 - 90%.

Nudc thai vé sinh va nudc tif cae phan xudng va tram rita xe tai, phai duge
tach riéng khong cho 1an vai nude tir phan xudng giét mo.
12.2.1.3. Cic xi nghiép cong nghiép sin xudt ché bién s@a _ |

Nguon géc nude thdi:

- Tiét trung va dong hop: hao tdn, mat mat sita, nudc ria lodng voi pH
bién déi.

. Cdc nha may bo sita va casein: dich khi protein - loai dich rét giau
lactoza.

- Cac xudng san xufit phomat: phomat - sifa thudng giau lactoza, protein,
ngheo md. _

Nhin chung lyong chét bdn o nhiém tiy thude vao mic thu hoi cac chat do
(tdn hao it nhdit la 7%).

Panh gié cac chdt that:

Dung tich nude thai thy thudce mue do tudn hoan nude {lam ngudi, thu hoi
nude ngung). Nong do chdt bén o nhiém cang tuy thuoe loai san phdm sin xuft
ra (bang 12.7 va bang 12.8).

Bang 127 Nuée thdi cdng nghidp ché bién sin

Phin xwrng hiry | 1ung tich nLrt‘rc,T NOS, Chilt lor Wy, mydi
eong doyn ! LU SO0 mg1

S AU Vi s chuil ! 1-25 | 120 - 300 \ 50

Stran bOL vl sz phomin ' 1-3 I 8O -3000 30

Ni nghicp castin - | 1.4 400 - 500 i 00

Xi nghiép ey ] 2-3 400 - 00 100

Sin phiim soa dadang | 3-0 300 - 750 ‘ 120

Pae tinh nude thai:

- Ty l6 NOH/NOS; trong sita fa 1,4, trong dich serum la 1,9;

. Luong thai theo tdng nito Keldal thay ddi trong khoang 1 dén 20 g trong
100 it sitay .

- NOS trong nudc thai ndi chung trong khoang 700 - 1600 mg/;

. Gia tri pH sau khi dong nhit hoa trong khoang 7,5 - 8,8.
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Bing 12.3. Phin tich céc sin phim sita (g/D)

Sira kem hoan toan
. Thanh phiin - Ving sira Skachua | Sirabo
Bd Dé

NOS, 90 . 120 . . 50-73 34-55 60 - 70
Ca 125 13 12 - 12
K 5 20 - - -
P 095 09 09 08 095
a Ll 13 1 - 1
Chat lo Iimg 130 114 - 60 - 45
FoGt) 39 33 08 05-2 3
SNM(® 13 29 15 19 30
Lactose 47 43 50 47-50 44
Axit lactic - - - 2-6 1
Tro (g/kg) 8-9 8 . 5.7 |

Ghi chii: (1 FOG - chét béo, mG.
(2) SNM - chélt tan chga nito va proiem

12.2.1.4. Cdc xi nghiép cing nghiép bia

Ngudn géc ctia nude thdi:

- Rdt bia chai, lon,

- Rita (chai quay v&, cac thing 1én men, thung chia bia, san),

- Loc dich nha, tach cic chét 1o hing hoae men bia.

Lugng chéit bdn 6 nhidm: do bia, men bia, cdc tap chét khdc nhau nhu hat
men, hat tdo diatoms.

Danh git khoi lugng nude thdi, lugng chdt bdn 6 nhiém:

- Lugng nuéc thai: 200 - 700 I/1hl bia, trung binh la 500 I/1hl, chu y&u ti
cong doan rifa chai, tit khau rdt bia vao chai, vao lon, vao thiung,

- 400 - 800 g NOSg/hl bia sau khi thu hdi men bia,

- pH thudng & khoang kidm.
Béng 12.9. N3ng db chit biln trong nuéc thil nhamiéy bis

1
Phan xucmg hay cong doan NS, (mg/) \ ChAt lor lemg (mg/l)
Rira chai | 200 - 400 100
Rira thung 1én men vé thing loc ? 1000-3000 ! 500
Rira cic thing chia bia | 5000-15000 | < 50

Ghi chii: Ty | NOF/NOSs sau khi Eing khodog 13,
P thidu hut dinh dudng NOS/NP = 100041071,
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12.2.1.5. Céng nghiép ché bién khoui sin, tink bot

Khoai tAy chita 12 - 20% tinh bot, 70 - 80% nude va nhigu loai protein. Vi
vay lugng thai NOSg khé cao trong san xudt tinh bot, trong khi d6 viéc xi ly
50 bo bing cdch riia khoai thi lai din dén lugng 6 nhiém vo co.

Ngudn gdc 6 nhiém lién quan tdi cdc phén xudng sau:

- Phan xudng chung: ria va van chuyén ci (d4t, médu thyc vit), bdc vo
bing x6da va hdi ndng (ndng do dam dac cia bot thu hdi, tinh bot va protein).

. Dac thi: san xuét khoai ran ki€u Phép, khoai nudng gion (cd nhidu md),
tdy mau (NOS cao).

Dénh gia chat thdi:

Bang 12.10 chi r6 dac tinh cée loai nudc thai san xufit khoai tay.
Bing 1270, D¥c tinh nuée thdi chd biln khoal tdy

Phiin xudrng hodc cong doan t Dung tich nudr, m3;‘tz’fn| Chat lor limg, | NOS;, kg/tdn
kgnin

Chuiin bi:

- Vin chuyén va rira 2.5 - 6 {tuin haan) 20-200 -

- Van chuy&n va cit ming 2.3 g 5-10

-Thy tréng va rin, mréng gion S 2-4 . 0-15

- Chit tinh bt 22-5 : 5-10 5-15

- Rira, nghisn, méi 2-6(wocdd) | BAwinhoan | 20-600)

- Tinh ch¢ 1 Bt tuinhoan | 20 -60(1)

Chi ol 1) Bao g ¢ chulin bj nurdre,

12.2.1.6. Nhot mdy tinh bét

Viéc chiét tinh bat tif s4n ct va khoai tay k€ ca tinh bt ti céc leai hat giau
tinh bot (hat mi, gao, ngi c6e) ddi héi phai dung phuong phap udét.

Ban chdt cia nuéc thai tiay thude phuong phéap xt 1y - ché bién, dac biét
dugc diing d6i v6i nguyén lidu thd sau cong doan chung 1a rua.
Bawg 121 !

Nguyén liéu thd Dung tich nue, m>/én NOS,, kg/tdn
Tinh hit tir hat nga e i 2-4 5-12
“Finh bhéit tir Ia mi (tach biing trong Wee) | 0-12 40-60
‘Tinh bt tir gao _ 8- 12 5.0

Nudc thai cd tinh axit do 1én men lactic hodc bi sunfit hda (pH = 4 - 5).
Khi diing céng nghé uat d&€ chist tinh bot, chdt bdn 6 nhiém tir khau bay hoi
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nude va tao ra céc axit hitu co bay hoi. Ngoai ra, cac chit bin tan giau protein

c6 thé tao ra tif phan xudng glucoza.
12.2.1.7. Nirdc thai 1 cde xi nghiép thuc phim khdc (bdng i12.12)

Réng 12,12 Nué&e thii cée xi nghidp thuc phim khiéc

Xi nghiép ! Ngutin giic | T.uong nude thit vi keong chit hitn
| : m”/tin ke NOIAdn
t -
San xudit | Cnict dav oliu | 08 -7 50 - 50
diu fin ‘ Lp diu dir B0
‘ Nging tu v khir mi 02 | 05 - 10
| Riradhubinglylim i 0,15 iptl =10 3.5
Tinh ché ¢iu an i Looso-80"C _
' - Rera bt | ospri=1y 25yl POyt
Diu margarin S 0,130°C) i 12-05
£xing hop rau qud Rira bic vo 15 - 3 5-38
v lim lanh Nhuing nwdre 50i 5-10

Nurcre hoa qual 2

Fp

0015-025

03- pll=3-4)

1 a -~ LS
Rira vi viin chuyen

04 . 1200

2230200 - 600 kg 88)

Nhi mdy | . Nurtve ¢p 02
bin dromy L Dich ngung Ju i 0,1 (N1, ")
i Tloin nguy én clusies - (ML)
Nhi may | Roa hop : $-10 14-25
durdrng hOp ‘ Ngung w hoi-du 015 - 15 4 - 23
' Nude numg dw . 0.1 4 -25
_ [énmendichnho - 3-6 0-12
, | I fing ¢iin nho 2-3 60 - 200
Ruuls) " Ruwyu nho -vang 06 - 12 2533
i HXng can hode oo vang 12 - 148 R0 - 100
. Ping can auwde nho 05 - Lo 25 -40
i Nho hir 01-02 2.8
Ch v ai hop i Rua - nftu chin 15 -3 40 - 60
Chudin hi 1-5 1525
Sin suilt
dua Nip i RO 20030
“Iure an chin Chuitn bi - niu 15 - 43

Cihi ciniz 1) Gid i tinh trén Thl
2y (i tri tinh teén 1Rl ruou,
33 Vi he liin hoan
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12.2.2. Cong nghiép dét nhuom

Cic xi nghiép trong linh wuc cong nghigp nay rit da dang, dé dang nhin
dang dac diém céc hoat d6ng gay 6 nhiém chinh nhung lai khd khan trong viée
danh gid nudc thai,
12.2.2.1. Téy sach va chdi len -

Len tho chtia nhigu chét bin (250 - 600 kg chét o lung trén 1 tdn), nhimg
chédt bian d¢ chia ra:

- 95 - 30% md (suint va axit béo);

- 10 - 15% dat, cat;

. 40 - 60% mudi hifu co va suint.

Lugng chat ban 6 nhiém tao ra tit qué trinh tdy sach (ch&t tdy ria khing
phéan ly thanh ion) sé lin trong nudc thai xa ra. NOH c6 thé tai 60 gl.

Tham sé Luong chdt 6 nhiém, kgjtdn len thd
NOH sau khi 100 - 200

NOS; } tay mdo 24 - 40

Ma 100 - 150

Chét lo lung 20 - 30

Nuéc ndng tdi 40 - 50°C cd pH = 82 - 8,4.

Lugng nudc thai trong khoang 3 - 7 m*/tdn len tho.
12.2.2.2. Xie Iy s b6 trudc khi hoan 1

Nhitng xi nghiép nay cha y&u lign quan tai soi thién nhién.

Rang 1213 Lugng nude ¢hél v lugng chit biin & nhidm tao ra khi x& 1§ soi thign phién

e ————

Xir Iy sor b || Dung tich meain | NOSg kg/tin ! Ghi chu
_ ; .
Ngam kiém r| ol | 20-00 phl =12-
Thy nong vi ngam | 5-0 | o150 | plt=11-13(m)
Thy triing bong vitlanh :| | !_
R@ ho w20 | 20-50 | cobpon=1s

12.2.2.3. Hoan t&t soi, vdi

Coéng doan nay thuong gay & nhiém tram trong va gdm nhirng qua trinh
sau: tdy, nhudm, in hoa va hoan tat cudi cang.

Liong nude thai thay déi trong khoang rit rong va tuy thude todn bd cic
qua trinh xu ly vai sgi. Cé thé tinh lugng nude thai mot cach tuong d6i nhu
sau:

- Sqi acrylic 35 mftan;

- Len 70 m>/tén;
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- Bong

100 m?/tén;

- Baéng gac mém 200 m*/t4n.

Tdi liong chdt bdn 6 nhiém tuy thube:

- Loai sdi vai: tu nhién hay tong hgp nhan tao;

- Qua trinh nhuém (nhuém it, gidn doan, lién tuc...) va qua trinh in hoa;

. Cic héa chét, thuée nhudm sit dung va theo d6 hoa tan cta ching trong
nudc (bang 12.14).

Banyg 1214 Che lowi hba chit, thudc nhudm vi aude thdi trong cdc xi nghiép dét - nhudm

haan tdt

11 chils

Tan trong, nurve

Khong tan trong nudre

Ciic chin
Khodng vid cor

SARLvO QY

- AXil hire cor e, xitne
[ormic, Kirric)

SO ehitt o hea (Nad 10,
15,00, Gic mudt horin

- (e ¢hat khor

Céc loai thude

- Thude nhudm axit {len)

- "Thudc nhudm kicm

- “Thude nhudm indigo

- Thude nhudm trye tidpt

- Cae it miw va thude nhuom phin tin

_ Vi thudse nhudm sunfualD) (Il < 8.5)

nhum (hong) - Thude nhudm azo + naphtaol
- Thude nhudm mang kim logi
Ny, Co, Cr) - Thudic nhu¢m den aniin
- Thudic nhudm crom
- Thudc nhudm phin img
Céchdachift | - Alginat (in hoa) - Keo dinh
phy trgr trong | - CMC (in hoa) - Tinh bk
chng nghiép - Téc nhan kim ham
- Cic cht thy rira

dét - nhudm

Ghi chi: 1) Nhirng loai thuiic nhudm ndy giy cic 1 hbng d€ thim nude tie thin va co thé dur

thira 20%

Thuéc nhudm truc ti€p va thube nhudm phan dng duge chudn bi - pha ché

trong dung dich mu&i NaCl hoge Na,;S80,.

Cac dong x4 duge xit Iy so bd, duge pha loang, cf cdc dac ‘tinh nhu sau:
- pH = 4 - 12. da phan thudng cd tinh kidm; d&i voi soi len, pH = 4,5, dai
vii sgi bong pH = 11;
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. NOH = 250 - 1500 mgA (50 - 150 kg/tan);

- NOS; = 80 - 500 mg/l; ty 16 NOH/NOS; thuong khoang 3 - 5;

- Mau: 500 - 2000 don vi Pt - Co;

. Chaét 1o Ning: 30- 400 mgA {miu bong, s¢i, vAi rdi vai) nhung doi khi t6i
1000 mgA (trudng hop d6i voi soi bong};

_Crft 1 - 4 mgll, 8% : 0 - 50 mgfl;

- Nhiét do thuong tang 1én khi giam dung tich - khéi luong.

Bang 12.14 liét ke danh mue céc loai hda chit, thude nhudm va nudc thai
trong cac xi nghiép dét - nhuom hoan tit.
12.2.2.3. Cic xi nghiép giit 1 '

Tty thudc qui mo, cdc xi nghiép giat 1a cd thé xa nudc thai véi tai lugng
chdt bin 6 nhiém cac va bao gom chi yéu la cac hda chat tdy rua (natri
cacbonat, tripoliphotphat, cdc loal xa phong, cic chat tdy ria dé phan huy sinh
hoc, cac chat tdy trang, cc chét cd ngudn goc clo).

Luong nudc thai & cac xi nghiép giat 1a hién dai khoang 2m>/100 kg vai -
quan 4o giat, tuong ung 1a 1,6 - 2kg NOS; .

Giat cac loai vai bd (jean) v6i co cha bang dé bot (1 kg/1 kg) thi nhitng chat
nay ciing ¢6 thé thanh chit lo ling di theo nudc.

12.2.3. Cac xi nghiép cong nghiép bat - gidy

C4c xi nghiép cong nghiép nay bao gbm hai loai: san xust bot gidy va gidy.
Nudc thai chia nhidu loai chit bdn 6 nhifm khéce nhau. Nhidu nha may, cong
ty hgp nhét ca hai loai sin phdm nay nhu Nha may gidy Bai Bang nude ta,
12.2.3.1. Cic xi nghiép sdn xudt bot gidy

a) Qui trinh sdn xudt

Thanh phan nuéc thai thy thude qua trinh sin xu&t va ban chét cia sgi
thuc vat (g, tre nda, rom). C6 nam loai qué trinh, méi loai qua trinh dd san
xuft loai bot khong trang, hogc phé bién la trng.

Tdy tréng tuc 1a phai khit mot cach trigt dé chét du linhin (chi y&u bang
kiam tan trong clolinhin). Dé la chét gay 6 phiém di€n hinh nhu bang 12.15 da
chi.

Cac quA trinh hda hoe duge ap dyng dé san xuft bot dung cho gidy dep (in
va vidt):

- Qua winb Kraft dya trén co o3 niu kisgm (NaOH, Na,S) nguyén liéu g6,
lam tan 40 - 50% chét kho trong g6: chdt hitu co nay lai xudt hién ¢ dang dich
n&u (dich den) va sau dd la dang nudc rita bot. Khi bot loai nay duge tdy trang,
hiéu qua téng cong sé bi gidm xudng khoang 10% va qua trinh tdy trang sé gop

R o]
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Rang 1275 Try 88 - tdi lugng ehdt bEn 6 anidm tedn 1t€n bot gidy

Oudd trinh sin xudit | Nhu ciiu ding NosstD ‘ Chdt &y mg l| Mau Pt - Co,
:. nutye, motN ! kg/tdn ‘ kgtdin | kg/tin
Cor picii " weso Doisea | 030 -
. | ]
Bisunlit: ; 4 | |
- Khong Gy triing |; 40 - 60 | 25-50 | 10 - 110 ‘ 0
- Thy 1rding | 50100 'i 40 - 80 '| 20 - S0 | 75
Kraft: ! l. 5, !
- Khong Gy (ring ': 40 - 60 | 8 -20 I 0w-20 | 20-50
-l (rang hinh thuong I 80 - 90 | 20 - 108D I 20 -40 Ii 100 - 240
<Thy triing bing O2 nguyén | Con-20 |
chitt I. | | i
Crmpt) | | |
- Ty wing 0-30 30-060 o - 20 |

Ghi ehui 1)EY 1€ NODYNOSs thay doi trong khoang 6 - 2,5 1y thude loai gh,

2y Ciic 1 80 duar trén cor s thu hoi iodn bo dich den. Giai dogn 1rich ly kitm khi tdy triing gy
nhicu Tugng du NOD va méo '

3) CIMP - qui trinh san xufit bt giy hing phwung phip co-hoanhié (chemicother-
mamechanical pulp).

phiin ddng k&€ vao viéc tao mau nudc thai,

- Qua trinh bisunfit dya trén co sd ndu axit nguyén lidu gb (qua trinh hoa
tan linhin bang cdc loai bisunfit ctia canxi, magie, amon), cac loai bdt nay
thutrng luén ludn trang. Hiéu suét téng cong dat t6i 50%;

- Qui trinh ban hda hoc: t8 hop cdc hoat dong - quéd trinh hda hoc va co
hoc, ndi tiéng nhét 14 qua trinh sdn xuft bot bing phuong phap bdn hda sunfit
trung tinh (NSSCP - neutral sulphite semichemical pulp). Qua trinh nay dat
hidu qua 75%;

- Céc qui trinh co hoc va cd nhiét hoe (TMP) xit Iy g8 nguyén lidu dat higu
qua 90 - 95% va dugc ap dung trong cdc nha may san xudt bot ding cho &n
pham mdi;

- Qua trinh cd - hda - nhiét - mdi (new CTMP) dugc ap dung d& san xuit
bot va gidy viet, gifly in, c6 hiéu qua cée chigt cao (t4i 90%). Qua trinh nay si
dung it nuéc hdn nhung lai nhiéu nang lugng va khong gay lan truyén chat khi
cd mui khd chiu.
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b) Nude thdi

Dich den thudng dugc xit 1y riéng (chung bay hai, d6t hoac thu hoi). Nha
may gidy Bai Bang da thyc hién thu hdi loai dich den nay. Tai cac nha may
hién dai thuding cd ba loai nude thai:

- Nuée - dich tdy trang;

- Nude rda va xa khod cac thing rda;

. Dich ngung tif cong doan chung bay hdi.

Nuée thai ctia cdc nha may nay cd nhimng dac diém sau:

- Luu lugng 1gn: tir 30 m>/tdn (sdn xudt bat bang phuong phap co hoc) dén
150 m3/tan (sAn xuét bot bang phuong phap hda hoc);

. O nhiém do chat ban khong tan cao (sgi, CaCOj, sét) duge dac trung boi
ham Itgng ding ké cua cac chat khong l4ng dugc (khodng 0 - 30% chat Ie lung);
- O nhidm do cic ch&t bdn dang tan bién dong theo loai qua trinh:
. NOS; trong khoang 100 - 1 000 mg/l;
. NOH trong khoang 300 - 4 000 mg/l (d¢ phan hay sinh hoe tuy thude
nhitu vao loai gé, tre, nia);
. Mau: bén viing va ngan can qué trinh sinh hoc.

Béang 12.15 bigu thi gia tri hoac lugng chat ban 6 nhidm trén 1 tin san
phém hoan tdt & cdc nha mdy hién dai.

- Nude ngung ti chung bay hai dich den: Nuéc ngung tit chung bay hoi
dich den la ngudn o nhiém dam dac va cd thé€ xu ly riéng, khong cho chung voi
nude thai sdn xuit. Céc loai ngung nay chi chigém khodng 10% dung tich nude
thai nhung lai gép phin giy 6 nhiém ding ké, téi 30 - 50% theo BODs. Cac
loai nuéc ngung cd céc dic tinh nhu trong bang 12.16.

Bing 12.16. Bc tinh nudc thdi khi sién xudt bBt giky

Biic lfnh

ROt bisun(it B Krafl

pHl 18-22 5.9
NOH, g/l 4-10 4-7
NOS, g 2-5 -2
503, gl 0z-2 04 -1
Axetar, gfl 25-4

Rurou metylic gfl 02-12

Axit Lormic, g/l 015-5

12.2.3.2. Ciéc nha mdy gidy va bia cacting
Gidy duge san xudt tif bot mdi, gidy thai da tay muc hoac chua tdy muc.

Nhiing loai nguyén liéu tho nay,

du riéng hoac chung hén hop déu duge dung
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dé san xudt gidy cdc loai: tit gidy méng dén gidy bao gdi, bia cacténg,...

Tuy thude chit lugng mong mudn, cé thé cho thém cde loai phu gia, ldp vd
boc nhu sau:

- Phu gia v6 co: caolanh, CaCO;, bt tan, TiO,;

- Phu gia hitu co: tinh bot, mu caosu latex;

- Thu6c nhudm, nhom sunfat, tic nhin chéng nhoe;

D& tay muyc cd thé ditng hai cach:

- Ria nguge biang dong nitéc manh;

- Tuy&n n8i e hoc bang dong nudc y&u nhung ¢é chia nhidu loai hda chat
(NaOH, Na,8i0,, axit béo, cdc chat tdy ria khong phan ly thanh ion). Nude
thai x4 ra chia nhi2u chat la ling,

Khi dung gidy thai lam nguyén liéu san xudt thi nudc cing chita mét s6
chit nhu dinh ghim, nhua, day buéc.

Nhitng loai nudc thai nay co dac tinh da dang v@ loai va ndng do cdc chit
ban 6 nhiém & dang sgi, phu gia. Nhigu chét trong dd c6 th€ tan. Trong cic
nhi may gidy thuong dung hé théng cip nudc tudin hoan. Nudc du clia cdc hé
thdng tuan hoan sé xa di. Nude thai cia cdc nha mdy gify thudng cé NOH cao,
gip 2 - 3 lan NOS¢. Nong dd cdc chét hitu co hda tan dac biét cao déi véi cdc
nha may gidy vdi nguyén ligdu [a gidy thai.

Bang 12.17 la lugng chit ban & nhiém tac ra ti cdc nha may gidy duge
trang bi hé théng cidp nude tudn hoan.

Bényg 1217, Lugng nuéc thai vd chdt bdn & nhiim teo re trong nhi miy gldy

San phiim Nhu cdu ding mucre,  Luomg chétlo limg,  NOS, kg/itdn
m>/tin kg/tin

Gifly in méi 20-30 8-20 2-4

Gidly ba 20-30 10-20 2-5

Gifly infvid 30-50 12-25 3-6

Gifly bao goi sin xuilt theo 10 -20 B-15 1-3

phuorng phip Krafl

Cactong phiing 20-30 2-8 2.5

Giily bao g6i 3.1 10-25 5.-12

Giiy mong diic biét Ty thudc foai san phlim

12.2.4. Cong nghiép dau khi
Cd bdn nhdm x{ nghiép hoat dong va tao ra cdc loai nudc thai dac trung:
1- Khoan khai thac dau: Nude thai tir loai xi nghiép nay cha yé&u tao ra ti
nude san xudt va can bun khoan. Khoan ngoai them lyc dia chiém vi trf nhé hep;
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2. Van chuyén dau tho va san phdm tinh khiét: & céc cAng dau, nude dudi
ham tau cin duge xi ly, doi khi phai i 1y toi mdc nhu tAu chd nuéc sach;

3. Cse nha may loc dau: Cé cac nha may loc diu don gian hoac nha may
loc dau lién hgp. Trong cdc nha may nay thudng co cong doan cracking. Cic
thap cracking thutng lam ting dung tich nudc thai va céc chit ban 6 nhiém.
Lugng NaOH ding roi sé bién thanh cac dong thai chét ban chita NaOH, 8%,
RSH, phenol. Trong s6 ba nhém x{ nghiép nay, céc chit & nhiém chu yéu la
hidrocacbon (bang 12.18);

Réng 12.18. Bdn chift chc loni nudc thil ehi y#u trong khal thic va loc diu

Ngudn gic I Dung tich mrdre, | Hidrocachon, mg/t | Céc chit O nhicm
| % dung tich diiu | okhie
| khaltnte | ll
Khai thic: '| | 200 - 1000 | NaCl i
- Biii gi€ny diu | 0 - 600 | Ticp theo thit bi | R
- Nudye san xuiit ! | phiin chia ba pha '
|
Khoan | | | Mudi. bentonit lin wunfon
Cain il va dich | ! |
khoan i | Ii
Vin chuyEn: | (25 - 304% dung | Sau khi chua, ‘ NaCl, cal
- Nurdre hiim tiu | tehaudin |

trung hinh ‘ Chiit thy rira, kiém
- Thu nurcre sach '

50 - 80 sap parafin
| 500 - {000 nhi twong

Loc diu: \ l ,
- Khir mudi 5-6 50-150 1iCabe | Naclphenol 5=
- Cracking xc tic 6- 10 100 - 150 §2°, RSIE, NI,
tong (IFCC) phenol

- Nurdre murat bicn dong céit

-Nude ngung tridp | 2-25 50 Phenol, NI Y
chung khi quy&n

- Nuwdc ngung tir thip

chung chin khdng 1-15 150 Phenol, NT1 4+

e nguon khidce

Céic chilt & nhifm, g

Xt 0 diing x4 tir thap khit sunfua
FCC: phenolic caustic soda (phenol x6day | Phenol: 10 - 60
R$11,52:03- 10

Cic thép cracking bod Meres it - sunfua

21 10 - 40, RST1: 03 - 20, phenol: 02 2

s bdi ron
Dich chi€t chia chit thom vi khang paralin

Vurfural
Metyl, etyl, xcton
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Ty 12 cdc chit 8 nhidm hitu cd hoa tan (hgp chit oxi, phenol, andehit) tang
dan trong qua trinh cracking, trong khi dd d6 tinh khiét ctia dau tho nang va
chia photpho cling tang lén va lam tang lugng nudc thai chia sunfit,

4- Cong nghiép hda dau: C6 ba loai nha mdy héa dau lién hgp (h.12.2):

]| Iy thank v

[ .
Lo 50 phdt stk e iy 1 5r, caosu t Phin dam | Chd?
Thé hé 1 g he 2 T Lfang hop | <rited tdy rua
) Hidra i I: I : tiré
A fur nitco 4 i L . l witrat :
s = =Y Aeritn T : | Mudr armény
- 2 I ! | 1
éﬁ__ | acryio. v Fehage. chitdéosoi) | |
—- ¥ \<’-’ fam ot _r-rﬂamm;( s ! l
C o Metan /( / h A Foocmol ~——myre formal 1 !
| i : }Pheﬁaf formol t |
bl Ffan < / ! ': i I
L / i Pofrebylen
Fropan \ { i : E
/ \‘ /'Efyfen ! — PVC i Jl |
| Khdrig phdn
 Eylen dxit Porir ¥ s
i
I
|

* Propylen Rﬁpmpy o (S, Chit o)
e ____...,.Fafu rapren
Paph \ -Propy,‘en duif
Buladierr MP&} butadien
b | Neooren
Diu khi™ \ | |
ngrm\\ b .,I S8R

i
|
|
|
1

- —— % Benzen | | xickohexan Pof-’.sf_yfen . I
: henol L . L\ Nylent |

! Mg}'dn 66 |

f

i

|

|

|

i

1

Joluen Artiort

Dt tha E o ‘““-t..;%/f urt*fan
\ Axs
Xylen —_"'ferephraﬁc

e

Hinh 12.2 Phan Ioai céc nhad may héa diu

- Nha mady ligén hop kh{ t6ng hop: dyr trén co sd chuyén hda hoi, day 1
giai doan phat tri€n (bao gbm tong hgp NH; va metanol);

- Nha may lién hgp clefin - néi ti€ng - ph& bi€n nh4t, dua trén co s
cracking hoi naphtha, dau khi hoac dau;

- Nha mady lién hgp chat thom, dua trén co 88 chuy8én hoa xuc tdc ban;
téng hgp BTX va ngudn gdc dan xuiit clia ching.

Cac chat polime thudng duge ché tao trong cdc nha may riéng biét tacl
khai nhitng noi sAn xudt nhing chat phic hgp, ngoai trit trudimg hgp polietyler
hoae trong truong hop polipropylen.

Nude thai bi 6 nhiém bdi nguyén ligu tha, cac dung méi, cde chit xic ta
v ban than nhirng polime d trang thdi io litng hodc nhii tuong.
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Mbt lugng 16n cdc musi v6 cu cing duge xa ra nhu:

. NaCl khi téng hop chét clo (PVC va dung méi);

- CaCl, trong trudng hop caprolactam va acrylat;

- Viée x4 AlCl, tuong dng vdi cdc phan ting alkyl hda dién ra trong qua
trinh san xuit etylbenzen va cumen (bang axit H,POy).

Bang 12.19 giéi thidu ban chét cia cac chit 6 nhiém hitu co tl cac qua
trinh cdng nghé khac nhau.

Béng 12.19. Cic sén phim héa diu chi y¥u eling céc chit 8 nhifm trong dng

$an phim/qué trinh | Cécchit onhim | Céc chéit 0 nhim khic
1 2 3 | 4
Cracking Frylen, propylen Phenol, cic axit | SZ', RSIL hidrocachon
hoi butadien hiu ooy
Fl6a Metanol {chuyén hda hori Melanol, cic loal ruoru
naphta va oxi hda 10mg ! ning
phin) R I
Ure | CONH,),. CoUre 1-10 g1
Hda khi | (CONH,),NH ‘ NH,0i 6,1-05 g/l
tong hop | Xi Iy olefin c&t manh C, va Cs — T
MTBE (ete hda izobuten) Mectanol, izobuten
MEC (hidrat hda buten) | Butanol | mitsunfuric,edc
chilt xtic tac
Erylen axit {oxi héa tryc Etylen glycon Hidrocacbon
w&p etylen) Axetaldehit, CO,,
hidrocachan
Céa Propylen oxit (chohidrin} Ete diclopropan Nudre kigm, NaCl,
san pham diizopropylic CaC0y, ban cin
oxi hda TRA - butano! bic ba Propylen oxit,
hode clorua lzobutan, axeton
héa Axetaldehit (oxi hda Axetladehit, axit | Nuwocaxit T
etylen) axetic, oxalat
Axit axetic (oxy hda axit formic, axetat, Nurcre axit, thor iodua
axetaldchit, metanol, Co axeton :
Phenol (oxy hda cumen) Benzen, cumen Bentonit, Al(‘J3,
hidracachon
Monome Vinylaxetat {tir axetylen) Axetaldehit, axeton,
vinyl acroiein FeCl,
Vinylclorua (clo hoa Dicloctan HCI1, NaQq,
etylen) hidrocacbon
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Tifp béng 12.19

1 2 3 4
Axit acrylic, acrylat,metaacrylat | Axit axetic, acrolein Cic chit xuc tae,
(oxi héa propylen} (NH,),80,
Monome | acrylo nitryl (propylen, oxl CN, axetonitry! Cic chat xic tic,
viryl hda amon) (NH4),50,
Caprolactam (nylon 6) theo Xiclohexan, lactam (NH,),S0, chil y&u
hidroxylamin amin, hidroxylamin tinh axit
Axit adipic Xiclohexan, benzen Nitrat, NaOH
Axit terephtalic {oxi hda Axit axetic, cac axit cac chil xuc tic
propylen) thorm, xylen
Poliete, poliol Polietylen glycok, B
polipropylen glycol
Butandien (khir hidro cta Hidrocachon olifinic
butan) L
Monome | Neopren, policloropren Diin xuilt clo
Elastome | Styren (khir hidro ciia Benzen, etylbenzen AICl, diu mo diatom
etylbenzen)
Polieste: Auxit tercphtalic, etylen
-80i glycol, axit adipic va axi
- Caosu maleic, etylen glycol
Polyetylen: ' Dau md, cac chat bam
-LDPE *theo byi PE, chét xtc
-HDPE tic
Polipropylen (phuong phap Hexan, chat thy rira | Tinhaxit nhe: AP,
kho) khong phan ly ion Ti*, bui/shc 16
Polistyren Styren Tinh axit manh: NaCll,
H,PO,, bui PS, chdit
. thy ra
Cao su: Styren va butadien, Xa phong, céc chat
-5BR acrylonitrylbutadien, Xii¢ tic
- Polibutadien chc hopehftvéiokt | AP keo tu taex, cac
chit xic tac, Ti*Y,
NH, ", tatex
Chét déo Epoxi Epyclohidrin,
_ e foai phenol thom
[ Chift déo acrylic Dimetylmetacrylat CN T
Chiit déo poliuretan Diizoxianat, T
etepolid,
poliestepolyol _
Cnift déo phenolic Axelaldehit, IS0, chéi ty rira
: formaldehit, cic khdng phén y ion
phenol
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12.2.5. Cong nghiép sit va thép

- Mot s6 x{I nghiép (cSc hda, ngém tdy gi) tao ra v6i ham ll.((_mg 16n cac chéit
6 nhiém dang tan. Nhitng loal nutc nay sau khi x{t Iy khong thé tulin ho#n tai
sit dung duge (bang 12.20);

- Céc loai xI nghiép khéc (can thép va lam sach - hép thu khi) tao ra nudc
thai vai ham lugng 16n céc chit 6 nhiém dang lo ling khong tan (c4c loai oxit,
hidrocacbon tan va hoan toan cd thé tulin hoan - tai st dung {(bang 12.21);

Bing 12.20. Nué&e thil tir cée nhid méy xi nghikp luydn cén st - thép

| Phin xudng

l- Dung tich nue,

m>/tin cic

Cac chit bin O nhiém

I chi y&u

| Dung dich amen lofing (WAL)

110-106

‘ (¢ thimg

|- phenal 1- 4g1

| - Lam lioh NI, 2 - o/
-NiL" 05 -4yl

1,5 N, 5CN
Dung dich amon dam dfc 30- 60 - Lam lanh N1I,* :8 - 14g/l
e | (SAL) “HCO,, 8% :1-4 g1
Bén san phiim va cic xuong Am 10 - 100 Phenol : 0 - 50 mg/l
sach kbi ngumg hadn it CN™: 100 - 400 mg/l
Quat it khi¥ bui & cong doan 50.300 | Chéitko kmg
nap than ’
3
m/in thép
-Ngim ty gi bng HSO, 2 Fe?* 150 - 300mg/!
- Ngém iy g bling HO 0,1
Cén Cén vii ¢ 40 gidm manh 1 Chét lor Wmg: 0,271
lanh Diiumé: 0,4 - 06 gl
NOH: 07 - 1,2 g/l
Khir mé - dién phan trude khi 15-2 Chit lo limg 05 - 1g/1

ma thifc

Diumd:0,i-02 g/l
NOH: 03 - 10g/1
Silicat
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Béng 12.2]. H$ th&ng quet théi trong céc nhi miy cén skt thép v&l tulln hodn - thi sir

dyng nuéc thél

Phén xurdmg Xudtxik-ngudn | Dung tich mrée (Vidin) | Cée chit 0 nhim (mg/l)
L Thép hip thy - 1am sach khi
Lo Huit khi va hé thip 30.-300 Bui: 200 - 1000
hp 1hy hodic loc cin NHI: 0-500
‘ CN":0-20
Zn2* Pvt* :5.20 .
Phan civ hat xi 200 - 500 5410 - 600
$,04%": 100 - 400
Si0,: byl xl
Khir - giim thigu Thap h&p thy khi v 500 NH,HCO,
truc Li€p 1am ngudi KHCO3
50,%/805: 500 - 5000
\ Chit lo Iimg, oxit
Sin xuft thépbang | HeE thdng hot hofic 20 -200 CaCO,4
axy loc cdn Ca(OH), hodc K,CO,
’ Céc axit: 1000 - 5000
2.Cén va phan ¢ hat
Luyén gang lién 50 - 100 Cinvdi - HC
tuc Dich thay luc - F
H¢ thdng it hodic 20-50 Can vol - troxi
Nha méy day thép rira nwdée loc 100 - 200 Cin vol - HC
Nhi méy cén 6ng 50 - 100 Ciin voi

12.2.5.1. Nha mdy phidn xwing c¢d'c hoa

Loai nha mAy nay tao ra cdc dung dich amon tit cdc phan xudng gy dm
than (8%) va tif phan xudng hinh thanh nudc (4%). D6 1a cac dung dich amon
lo&ng gidu phenol. Ban than cic thdp hdp thu khi tao ra cac dung dich amon
dam dac gidu amon ty do NH,.

12.2.5.2. Cdc phin xuéng ngam (dy gi

Cong doan tdy gl tao ra nude ngam véi ndng d6 cao cia Fe't va H,SO, néu
12 tdy gl bang axit sunfuric. Néu tdy gl bang axit clohidric thi c6 thé€ hoan
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nguyén HCl va lam gidm dang k€ lugng axit va it thai dang tan. Vige béi tron
cée chi tist ding yén voi tée do khit cao sé& tao ra nude thai chia kigm vdi ham
lugng ch4t béo - md déng vat, thyc vat kha cao. Dung dich d¢ cdon chda cdc
chét dién phan khi dau md trude khi ma thigc. Vige phun céc chi tiét ding yén
bang cdc cht voi téc do khit thdp thudhg di kem v6i céc dung dich nudc
(thudng 12 cac loai dau md tan ¢8 dién), trong d6 mét phin nho s& duge xi 1y
trude khi hit.

12.2.5.3. Hip thu khi

Cac thap hdp thu khi thudng dung trong céc 1o nung voi ludng khi néng,
lam ngudi truc ti€p tap hop tron, gidm tryc ti€p va céc phan xudng thép. Céc
ch&t ban 6 nhifm chi y&u gdm cdc tap chat 1o ling, trit nhitng trudng hop gidm
tryc ti€p va phan cO hat tro | Hau hét cac nha may, ddu dung hé théng tuin
hoan hd, chi mét lughg nhd cin phai xu 1§
12.2.5.4. Cdc phn xudng cdn :

Tit cdc phan xudng luyén cén dic thép lién tyc va dat mong cho tdi lac
hoan tdt san phdm (nha may cao gl néng, nha mdy cét, nha mdy 10 cao, nha
mady can éng), nudc dong vai trd quan trong & hiu hét cac cong doan hoat déng
oo khi (tdy gl, phan c& hat, phun). Nudc cufn theo cac loai oxit (gl) hode xi v
ching kéo theo mot luwgng nhé hidrocacbon tif cdc phan xuong béi tran ho'ac
luyén can thép

Sy ¢d mat cia céc chit © nhidm dang tan la khéng binh thudng (chit long
ro ri tit may duc lién tuc). Tuy nhién t4t ca cac hé thong déu cé thé 1a hé thdng
tusin hoan hd va chi phai xi Iy mot lugng nhé nudc thai,

Trong céc nha may t8 hap sit va thép dugc trang bi hé théng tuin hoan
thi lugng nude bd sung chi can 3 - 6m¥/tén thép, trén cd sd hé s6 nong d6 14 3 - 4
va téng lugng nude thai tit hé théng tuéin hoan chi khoang 1 - 1,5 m3/tdn thép.
12.2.6. Céc xi nghiép vong nghiép xi 1y be mit
12.2.6.1. Nguiin g6'c va ban chdt cia cdc chi't thdi :

X1 1y be mat duge 4p dung chu yéu ddi vai cde chi tist kim loai va mot it
vat ligu téng hop. NG bao gdm céc cong doan sau:

_ X ly so bd b8 mat: khit ddu m8, ngam tdy g;

. Phu bé mat bang cac phudng tién ma dién;

. Pha bé mit bang cdc héa chét.

Nhitng qui trinh nay phai di kem v6i ngam ria,

Nudc thai duge chia lam ba loai:

. Céc thimg dung dich dam dac da dung roi;
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- Nudce thai chia céc chét voi ndng do trung binh cd kha nang két ta (xa
phong, md, cdc mudi kim loai);

- Nuéc ngAm - rua, loing o6 the tuin hoan tai s dung sau khi xi ly.

D& dam bio an toan va d& xi ly, céc loai nudc thai axit vA nudc thai chia
crém phai tach riéng khéi nude thai chiia kidm va nude thai chia xianua.

12.2.6.2. Phan loai cdc chdt bin 6 nhié¢m

Cac chit bén & nhidm cd thé chia thanh nhidu loai:

. Céc chét & nhiém - ddc hai ahu CN-, Cré*, F.

. Céc chédt 6 nhiém lam thay d8i do pH, tic 1a céc loai axit va cac loai
kigm;

. C4c chdt 6 nhiém lam tang ndng ¢ chat lo ling nhu céc hidroxit,
cachonat, photphat;

- Céc chdt 6 nhiém duge thu hoi bing cac nguyén thc dac pict 82, Fet; -
Cac chit 6 nhifm hiu co, dgc bigt ti cong doan tdy didu md.

T&t c& nhitng chdt ¢é & thung dung dich ding roi déu 6 trong thung nudc
ngam ria. Ngoai ra nudc ngdm rya con chia ca nhing ion kim loai lan ra tu
c4c chi tist da xd ly.
12.2.6.3. Nhitng dieu kién xd

Cac tidu chufin thay ddi nhitu va tuy thudc ting nudc vA ngay cang trd
nén ngat ngheo doi véi ndong d6 chat & nhié
rita. O Vist Nam trong TCVN - 5945 - 1995 qui dinh ngudng gidi han cho
phép cta nhimg kim loai nang nhu d bang 12.22.

m ciing nhu luu luong nudc ngam

Bang 1222 Gik try gibl hen céc théng s§ vi ndng dd chit & nhllrﬁ trong nuéc thii cdng
nghidp (TCVN594S - 1095)

TT Thong sd Pon vi l. (3id tri gkvi han
l| B N !.. . I:” e
| : _
L 2 \ | 4 !i s 16
e o — %
1 NhiGtdo B & I 10 ' 40 43
Lo 'i ﬂ 6.9 ii s5-9 1 5-9
3 n()l)_q_(NmF)(zu“(t} mg/! 20 | 30 5 no
4| CODNOH) . my 50 ! CUR 400
s | Chitednlolmg o Myl 50 P 100 !I 200
6 \ Asen ' | mgl nps 0,1 , 05
7 .| Codimi Comp 001 = 0oz | 05
g | o | mgt 0.4 i. 05 | 1
9 | Clodu I omgt ! 1 2 ‘_ 2
0 | Cromvi) mg 005 | o1 |03



Tidp bhng 12.12

| 2 3 4 5 6
11 Crom {II1) mg/l 02 1 2
12 Diiv mdr khoding mg/l khidng phat hién dugre i 5
13 Dilu d0ng thue vit mg/l 5 10 30
14 bHong mg/l 02 1 5
5 | Kém mg/l 1 2 5
i Mangan mg/l 02 I 5
17 Niken mg/l 072 1 2
18 | Photpho hitu cor mgl | 02 05 1
[ | Photpho tdng s& mgl | 4 6 8
20 St mgl | 1 5 10
21 ¢ Tetracloetylen mg/l 002 0,1l 0,
22 . ‘Thife mg/l 02 1 5
23 Thiy ngin mg/d 0005 0,005 0,01
24 Tong niler my/l 30 60 60
25 Tricloetylen mg/ 005 03 03
26 Amoniac

{tinh theo N) mg/l 0,1 ! 10
27 | Flarua mg/i ! 2 5
28 I’henaol myy/] 0001 005 1
29 Sunfua mg/i 02 05 1
30 Xianua my/l 005 0,1 02
31 Colilorm MPN/ 100 ml SCHH} 10 000 -
32 Tng hout 46

phong xa Hgn 01 0. -
33 | Tonghoat do

phong xa 8 B/l L5 10

Ghi chui: - GiA trj qui dinh cda oft A ¢6 thé xa vio ngudn nuie dirge diing 1am ngudn cip nuxye

sinh hoat.

- Gid 1ri qui dinh trong ¢t B chi dugre x4 viao ngudn nude ding cho giao thong thiy, 1wt 1iéu,
bort (9i, thiy sén, trong trot.
B = X < C:db vao noi qui dinh.

> C: khong duge phép db vio noi qui dinh.

o) Phap nghi dinh ngay 8 thang 11 nam 1985 qui dinh nhu sau:

- Dung tich nuéc thai gioi han 8/m2 b2 mat xit 1y d6i vai titng phan nudc
ngAm rua;
- Téng ham lugng kim loai : Zn + Cu + Ni + Al + Fe + Cr + Cd + Pb +
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Sn nhé hon 15 mg/l. Dac biét titng kim loai khong duge vugt qué cdc ngudng

gau (mg/l).
Cré+: 0,1; Zn: 5,0
Cr3*: 3,0, Fe: 5,0
Cd: 0,2, Al: 5,0
Ni: 5,0, Pb: 1,0 -
Cu: 2,0, Sn: 2,0

Cac kim loai khdc va nhiimg kim loai kiem thé dung trong cdc phan xudng
(nhu zirconi, vanadi, molipden, bac, coban, magie, titan, berilli, silic,...) phai co
nhiing ngudng gidi han dic bigt.

Luu ¥ rdng:

. Khi trong cdc phan xuéng dung trén nam kim loai (trong dd cd sit va
nhom), giéi han 15 mg/l d6i khi phai tang 1én 20 mg/l;

. Cadimi la trudmg hop déc bigt, khong chi han chg vé ndng do ma cdn ca
khéi lugng: phai dudi 0,3 g/lkg Cd da sit dung;

. Ngudng d6i véi cdc chat 6 nhiém khéc nhu sau (mg/l):

Ch4t 1o lung: 3,0 P: 10

CN-: 0,1 NOH: 150
F: 15 Tdng hidro: -
NQO,: 1 . Cacbon: b

Mot s6 ch4t ed thé phai d@ ra dé dam bao tiéu chudn nbu ¥, PO,%, NOH.
Titng trudng hop cu thé phai xde dinh riéng theo cdc phudng phap t6t nhéat va
kinh t& nhét. '
12.2.6.4. Ngiin ngira

Muc tiéu la giam sy lan truyeén, cdc chit 6 nhidm & ngay tai phan xudng
bang cdch:

- Giam & ting thiing, t8i uu hda thoi gian ngam déi voi titng loai chi tiét;

. Thay d8i dac tinh titng thing ngam.
12.2.6.5. Thu hii, tan dung ‘

Nude: thudng phai c8 ging tan dung thu hai va tai st dung lai néu co thé.
Mét lugng nudc nhét dinh sé bi hao t&n mat mat. Muc tiéu dau tién 1a phai téi
uu hda viéc sit dung nude trong phan xuéng. Co¢ thé thdy rang d ting cong
doan vdi chit lugng nudc ngam va sin xu&t nhu nhau, nhung c&u tric nudc
ngam sé cho phép tiét kiém nuée bang céch:

- Ngam tinh va tudn hoan nudc;

- Ngam theo bac va cd thé két hop tuan hoan nuéc d cac thiét bi trao doi

ion.
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Nguyén léu thé : C6 thé thu héi nguyén liéu thé ngay tai ché bang each:

- Xt Iy bang mang (cac mudi Ni, Cu hoac cac kim loai khic).

- Trao d6i ion (mudi crom, axit tir cac thing ngam tay gik:

- Bién phén (Cu, Zn, Cd, Ag).

Véi quan diém gia thanh va méi trucng thi hé thong nay 1a tét nhat.

12.2.7. Cac dung dich nwée dé cét - tién kim loai

Nhimyg dung dich nay thuong cé o cac nhia may co khi ché tao ats, may bay
va nha may can thép, d6i khi goi nhitng dung dich nay 1a "dau, mé tan", "dau mé
dé cdt got tién”.

Nhitng dung dich nay sau khi ding dude xa ra va thuong chita 90 - 97% la
nude. cé gia tri NOH cao. giy kho khian 16n cho viéc xu 1y vi né co thé chita rat
nhiéu hgp chat Intu cd khac nhau, nhitng chal hoic khéng bi phan huy sinh hoe,
hoidc khong thé tao béng dé ling. Vi vay diéu quan trong la phai phén biét ba
nhom dich long (baneg 12.23):

Aang 12 23 DBac tinh cac dung dich nudc dé ¢it tién kim loal

Ilun Ml do
Loai dung dich Fhiamh phiin lugng chit | guang hoe | NUKO, g/l
tan
Ciic dung dich nhg | Pawmd Khodng plin tin 5-15% 202150 | 20- 100
teme thal vit chil e nhit (15 - 20%
davmd
Dung dich binténg | 1YAu md khodng, chit 190 3- 6% 1-20 40 - 50
hop hay bidn nhi nhit, chit iy ria khong
phin ly thimh ion,
sunfonat, axil béo amit
Dung dich téng hop Mudi ciia axit béo  much 39 < | 40 - 50
oy dune dich thin | ngan, acrylsunlamit caboxyl.
polivie glycol

Cihi chri s Cde chiat phy gia chung cho cde loai dung dich ¢d (he i
- Che tae than chéng an mon, chong tao bot;
- Cie chat dict khwdn hoge digt ndm, thude nhugin.

- Nhifi tuong gdm khoang 75% diu khoang, 25% chit tao nhi va 10% phu
gia:

- Ban nht tusng gém khoang 35% dau khoang, 40% amid sunfonat, 10% chit
tao nhit via 15% chat phu gia:
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Nguhn gic Dich 1dng Muc dich x Iy
Nha tuong : *
that Bac qudn
Dung dich i
e Ban nhi Xa” df
cat go!
Téng hop
Dung dich
thuy fuc
Chiét kho
trung binh
Sdﬂ md; Chfé} khé Xa' d‘_;'
cqge
fen
trong nuds
| Xg® di
Biér gm’f —
Hodn nguyén
Hoan thién { X4

bE mal |
L

May rua

Haoart nguyén

Xa™ df

JLHo&n nguyén

Xt 1y o
_ & nhiem
Chat |
digt khudn
Phdr by |_
NOH
Boy hor | 75-809/
Hidrocackon
a5-20 g/l
Ph’: 20—20
s an LA chatle led
Juyén néi 1—59;59
NOH z-zajff
.‘.d.;}g frong —
Tuyén rér Chat lolung
2- 5_;!1 p
- 3/ NOH 5-!'03
P
Kim loai Criv)
ocNT
Ldag fron pH=8-10_
g g }— PG e md
/ chdl tdy rva
o NaH 5109/l
_!Ma'ng v foc _
|

ik 12.3. T6 chic thodt nudc vA cc loa nudc thai trong cdng nghidp san xudt 6td
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- Dung dich that gom khoang 40% mudi axit béo, ete glycol, 30% chat
chéng an mén, 30% chat phu gia,

Nhitrng dung dich nay duge tuan hoan bai cac dong lye vdi nang suft 10 -
500 m3/Mh. Nhitng loai chit 8 nhiém sau day lam chét lugng nhitng dung dich
nay bi x4u di 1a: .

- Bui kim loai va oxit;

. Cac loai dau md ngoai lai hodc cde tap chdt khac ldn vao;

- Nhitng chét hitu co da bi oxi hda hodc polime hda;

. Bun sinh hoc va axit hitu cg do qua trinh lén men.

Cac dung dich nay cin dugc hoan nguyén (téch cac chit lo ling va nhitng
loai dau md ngeai lai) va gn dinh trong hé kin. Dung tich xa ra cin duge xu 1y
6 thé khoang mot vai mét khéi trong 1h t4i vai chuc mét khéi trong mot ngay.
12.2.8. Cong nghiép san xudt 0to, may bay

Ty thudc vao san phim ché tao cudi cling, cac ngudn nude thai tao ra la:

. Céc dung dich cAt got sau khi dung rdi xa di;

. Céc dung dich tdy diu md, ngam tdy gl;

- Cac dung dich khit khoang;

- Cac dung dich x4 ra tif edc may rifa;

- Céc ddng xa tif cAc quin phun sdn;

- Csc dong xa tit hé théng lam ngudi;

- Cac dong xa tit céc hoat dong sinh hoat binh thudng (nudc thai vé sinh,
nudc rita san). -

Ngoai ra céc trung tam cd khi, cdc xudng son, thiét bi ria deu cd hé thing
tulin hoan kin vdi luu lugng tit 500 dén 1000 m3/h. Chét lugng cua céc dung
dich d¢ phai giit 3 mic 8n dinh, khong d8i trong toan bo hé théng hodc titng bd
phan cuc bd (h.12.3)

12.2.9. Niing lugng

Béng 12.24. Cée towl nudc thil chd yéu tyo ra trong céng nghidp niing Wugng

- I
Niing eong Ngudn gic mudre thii Cic chélt bin 6 nhiém
1 2 3
Chira nhién #éu Hidrocacbon, chiit lor ing _
Nhiy may nhié¢t dign |- Lam sach khong khi nong | Nurge kigm oxi hoa, Fe, Vd,
: Lam sach n0l bord Ni, Cu, axit xitric, NaF hodc
- H,50,, NH,F

Khir tro, van chuy®n tro bay v | Chilt kr limeg, 60 1¥m Ca(OLT), hode
xi KOH mé it SO, tinh axit
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Tiép bang 12.24

2

3

Thip hip thu khi

Khir sunfma: nuéc thai tir thdp
hip thu Tam sach ki NO, khis
NO,

FICY + 1,80, kim loai
nang, H,80),, thach cao,
HCOOIL, NH . mudi dam dac

11 khi tir thinm

- Fhinh thimh made v nude thad
11t thap hip thy 1am sach khi,
finh (hinh khi sa céip

- Hinh thanh khi thif cip

Phenol, Nlii4 JON O, SON, axit
Nt , (N, SON, HOOOL,

hidrantoin

Khas thie mo than

Ciae xi nghidp rim than

Chél Lo g H - 100 pf]

$361 chiat i giadinh

Nudi thai tir thiip hilp thuy Jam
sach khi

HCLCL S0 i JKim loui nang

3¢ nude coo ap nhi

miiy dhien hat nhim

- NIl riia, i sin ciac phong thi
nghicm

- Lay miu

- Thai tr may phit di¢n bang hai

B phong xa < 07 Clan® cin
giam dén 2.10° Clm? . mudi,
chiit lg ling

Rat nguy hiém vé do phong xu

Fai = I\ diu nhién

hicu

Nutde thii cé thé xir 1§ bang keo
1u kCt tha héa hoe hoae hap phu
Nuée (b déc hai hoae voi mét
i1 do hoat hoa

Nudc 1l ¢4 do phdng xa trung
hinh

Cic thimg - hé chida diu nhien

licu

Keo, do phing xa < 10 Cl/m

1072 1,0 Clm®, 90 Sr, 137 Cs
mudi cac kim loai
107 Clm® moi i mudi

12.2.10. C6ng nghiép luyén kin den va luyén kim mau

B.mq 12.25. Cac loai nudc thii chi ysutire

1

'\Thuom

292

ang nghiép luyén kim den, Iuyan kim mau

_ Cong ngluep

1 Neudn nude thai Chat bdn 6 nhiém
2 3
_ Nude thai tit thap hap | SO, axit, HF, bui tha

thu khi, tif eryolit
- Chat dién phin
| - Nghién

va cryolit
F vaCN buithan



Tiép bang 12.25

2

3

- San xudat cde tim anol

- LAm nguéi khuon diie

. 3 .
Axit, AP, e, can caolanh,

diu mdy

Ving Quad trinh xlanua héa NaOH, CN

Qui thinh oure héa [, O, Fe™ tioure

Nude hom 1ir ma Nude thuimg ¢d tinh axi, giau
Liran

sunfad, kim loai tan (Ie, Ury
Bai khi do phong xa 50 - 100
picocuri (Radi 226)

Cac chi¢t bang cich trao ddi

ion hoae duny dich mué

San pham tinh khicl, ¢é tinh
axit nhe (S()i ) va phong xa

{Raddy, muoi tan

Xir ly can v tring

Chat 1o limg

Nung trong 10 quay vi khir

Nude cd 1inh axil, chita Zn, Ph

Kém (luyen Kim den)

Nudc thai tir thap hip thy Bun
sach khi

12.2.11. Céng nghiép héa chit phd bién

Bang 12.20. Nuc thai cong nghiép héa chit phd bién

Cd, déi ki <6 Tg, Se

Cong nghigp

Ngudn nudc thaii

Chit bin 6 nhiém

3

3

Xi nghigp didu ché clo

(1¢ bio thuy ngan)

Thip hip thu 1am sach khi v

rita sin. 1O m muede mudi

Chat 6 nhidm thay ngan (kim
loai v jon). Thity ngan oo thi -
tudn hoin

NI1,

Nitde ngung | m*/tan

1 -4 g/l NHLTIOO,: 0.2 - 1 g/l
metanol

NILNO, (6ng hgp

Nudc nging e ban 0.5 m'/tan
Xudmg rra

2 -3 g/l NILNOL02 - 08 gl
NELOFLNILNO,, chil o img

Upe

Nude ngumyg (1,0 m*Adn. Rit

Sil

Khoug thay phin., nong (5 0.1
- 0,5 g/I NI 0.5 - 2 pfure

Supe photphat

Nudc thai tir thip hap thy Taun
sach KNi

Nudc ¢ do axit manh:
LSO, SEIL. HE, HLPO,,

thach cao
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Tidp bing 12.28

1 ‘ 2 | 3
H,PO, l Nurdre thai Lir thap hip thu lam ‘ Nhigu can bin Si0,, CoF, va
‘ sach khi ‘ Cag(POy ).
l . | Thurdrng chiit 6 ohiém A chil
Xi nghiép ducre pham | Nurde nra hiru cor how tan, ed the o6 cht

khing sinh, chiil di§t khulin

Thude nhudm

Sin xuat, ditu ché

Dinitrotoluen, dinitrobenzen,
cic dung dich chira clo, nitro-
phenol, nitroalinin

Chitt thy roa, bot gidt

12.2.12. Cée loai xi nghiép cong nghi¢p khac

Bang 12.27. Nuéc thil tb céo xi nghidp cdng nghtdép khéc

T -
S0 xuat

Alkylbenzensunfonat (ABS}),
Jaurylafkylsunfonat (LAS),
tripoliphophat, borat, chat béo
aleol sunfat hofic etoxylar,
50,5

Xi nghiép Ngudn nuere ihdii Ch#1 ban 6 ohiém
l 3

l 2

i 1.am kinh Y, kinb trang i,

"My tinh - kinh gromg | hinh cét, dénh bong, hoan it

6 d6 axit cac: HE, amon biflorua,

bt danh béng, di hat de
dénh béng, bl kim loai, oxi

seri, hdng ngoe
(hira nhidu chilt ko Wmg, NOS

Soi thay tinh

sian XU s, boi diu

|
|
|
|
|
|
|

vi NOU cao do dextrin, gelatin,
silicon, cic logl axetat, phua
pheno!

M§ phim

Fam luomg md cao, cde chit
thy rira khong phin ty va phn
Iy thénh ion, cic chiit tan NOHH
can nhirng phan huy sinh hoc
dure
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Tidp bing 12.27

1 2 3

Phenol formaldehit, nhya ure
Chufin bj hdn bep dinh gitra formaldehit, gelatin, tinh b,
Gifly ddnh bong chdt mai mdn trén gifly - nhwa epaxi, dung dich mudi,
NOH cao, NOS vé chit k ling
trung binh

Ham lwgmg chat lo Wimg cao, ¢d
Sanh st sfiy kho 90 g&m. Rir sin the ¢d nhimg phan tng tinh the
hda.

Hoip sof Soi g6 NOH céc chét tan cao

Keo, hd, chit két dinh Vinyl copolime. Keo va cacsu,
NOH cao, chiit tag nhi

St va dong, déu boi trom, ddu

San xuft than - b tan, dich ngam tdy gi
Lip xe - - . -
Cao su 10ng hop, $in xuit 15p Xa phang, mudi kim loal, dung
dich mudi. Dung dich urdi thiy
e, mo
Ham hrong axit sunfuric,
sn xudit cic horp chdlt nitro nitric cao, chilt 1ao mau, NOH
Bt thudc nbd khdng phin hiy sinh hoc

Etylaxetat, nitroxenluloza

Tam thiim bt co bin nitroglyxerin, Na,SO;, keo

dinh, chift déo. Nudre théi ob thé
phiin hity sinh hoc dugre

Ndng d6 NOH cao, chit tiy riva,
Rira méy bay,sin bay| LAm sach b& mat son silicat, photphat, axit cromic,
diiu m& béo, phenol, keroxin

12.3. GIOI THIEU VE KIEM TOAN CHAT THAI

Vi muc dich kiSm toan, & day chat thai duge coi 1a mét thuat ngit chi vat
chét khong phai }a san phim va duoe thai khdi qua trinh san xudt. Nhing chét
thai nay dugc bidu thi & dang khi, 1ong va rén.

Nhitng thap ky trude day, viée quan 1y chat thai ddu tap trung vao vige xU
1y chét thai & cubi dudng dng, cc tram xu 1y chét thai, cdc thiét bi kiém soat
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& nhidm va ngan ngita 6 nhiém méi trudng. Sau d6, tit nam 1990 tdi nay, Xuit
hién mét quan niém Khac la van {8 ngan ngita giam thiéu chdt thai. Chung ta ty
héi, lam thé nao dé ngan ngira viée tao ra chat thai va giam bdt chat thai ? Ching
ta ¢6 thé dung lai hoac thu hoi chat thai duge khong? Nhitng tién bé tir viéc xu ly
chit thai da lam cho ngudi ta nghi téi viée ngan ngita, han ché tao ra chat thai
Didu dé sé tao ra nhiing lgi ich saw:

- Lugng chat thai giam xudng:

- Nhu ciu vé nguyén liéu thé ciing sé gidm xudng va do do gia thanh cing
giam.

- Gia thanh xit Iy chat thai ciing giam xudng.

_ Tiém ning gy 6 nhiém méi truong sé giam xudng:

- Cac diu kién lam viéc duge cai thién:

- Hiéu qua gua trinh san xudt sé tang lén.

Dé ngin ugita hodc han ché viée tao ra chat thai, ngusi ta phai Kiém tra cac
qua trinh san xuat, nhin dang ngudn thai, cic van dé vin hanh, quan 1y cic qui
trinh san xuat, nhiing khu vye - pham vicé thé cai thién diéu kién méi truoneg.

Kiém toan chat thai la bude dau tién trong chudng trinh giam thiéu - han
ché tao ra chat thai nhim t6i wu héa vide su dung tai nguyén va cal thién, ning
cao hiéu qua san xudt - ngan ngia - glam thifu 6 nhiém va bao vé méi trusng.
Viéc kiém toan chat thai sé tao cho ta nAm chic va hidu ré cac qua trinh san xuat
vii cin bang cac dong vat chat, hudng vao nhitng khau cé thé gidm hegng chat
thai tno ra va co thé giam duge chi phi, Kiém toan chat thai duge thyc hién cung
véi khao sat, diéu tra, do dac, ghi chép thu thap s6 ligu va phén tich eac mAu chat
thai. Dé dat higu qua kiém toan ph:u duge thye hién ding phuong phap, xuyén
subt cung véi chitgng trinh quan ly tong thé va phai ¢6 su hd trg cua can bd van
hanh cong nghé. Viéc kidm toan chat thai duge thuc hien tot ¢6 chit lugng phdl
bao gom:

- Xic dinh cac nguon, khoi lugng va cac loai chit thal tao ra

- Thu thap nhitng thong tin vé titng khau coéng nghe, npguyén liéu thé, San
phani, sita dung va thai nude:

- Néu bat cac qua trinh san xudt khong hidu qua va nhing khauw quan ly
kém:

_ Giitip @6 - hé trg xdy dyng muc tien giam thiéu chat thai:

- Cho phép phat trién chién luge quan 1y chat thai c6 hiéu qua kinh té cao:

_ Nang cao kién thitc vé qua trinh san xuit:

_ Giup &6 cai thién hiéu qua $01 XUAL.
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GIALBOAN L | CHUANBIKIEM TOAN
DANH GiA SO BO Bu{ic 1. Chuan b_! vi 16 chifc doi v ngudn kiém todn

: Budc 2. Phén chia céc qui rinh thanh timg dom vi hoat dong
Bude 3. Xay dung so d dong qud trinh lién quan cic  don
vi hot déng

BAL VAO QUA TRINII DAU RA QUA TRINI
Budc 4. Xac dinh dau vao Bude 7. Binh lugng san phdm/bin siu phiim
Bude 5. Ghi chép viec dung nudc Bude 8. Tinh todn v& nude thai
Budce 6. Do mite tai sit dung chat Bude 9. Tinh todn vé& lun truyén khét
thai Bude 10. Tinh todn vé chit thai khoi pham vi

GIATDOAN 2 . - - - -
CAN BANG RUT RA SUCAN BANG VAT CHAT
VAT CHAT Budc 11. Tap hop thong tin vé diu vio diu ra

. Bude §2. Riit ra so d6 can bang vt chiit subd

-

Budc 13 va 14, Panh gid va xdc dinh lai can bang vt chal

NHAN DANG CAC PHUONG AN GIAM THIEU CHAT THAI
Bude 15. Nhin dang cac bién phap giam thiéu rd rang
Budc 16. Xéc dinh muc tién, dac didm vé vin d& chat thai
Bude 17. Khio sat khid nang phan chia chat thai
Bude 1%, Nhin dang cc bién phdp lau dai pifun thidu chit thai

HANH (1A CAC PHUONG AN GGIAM THIEU CHAT THAL

GIATDOAN 3: Budc 19. Thyc hién danh gid cdc phuong an giam thiéu chat thai
TONG HOP * vé moi truimg va kinh t&. Ligt ke céc phuong 4n kha
thi

KI§ HOACIT HANH DONG GIAM THIEU CHAT THAI
Hude 20. Thigt k& va thue hi¢n k& hoach hanh doéng giam
iicu chat thai d& dat hidu qué qui trinh cai thién

Hinh 12.4. So db hudng @n qui trinh thyc hign ki%m tean chit thai
297



Qui trinh kifm toan chét thai cé th& ap dung cho céc qui md - pham vi
khic nhau. Vidc ki€m todn chét thai & mot ving cd th8 chl ra céc vén d& v cdc
xf nghiép cong nghi¢p. Cu thé, & tung x{ nghiép nha may, cic chét thai ed thé
duge néu cu th€ cde qué trinh dac biét nhu vi trf cAn xu 1y giai quyét. O ting
cong doan san xudt thi phai nhan dang va chinh xdc hda ngudn géc chit thai,
kha nang giam thi€u chit thai tao ra va d® xudt bisn phap gidm thiéu cu thé.

Hinh 12.4 1 so dd mang tinh hudng din qué trinh thuc hién kiém todn
chdt thai & cdc xi nghiép cong nghiép.
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MUC LUC

Loi néi dan
Chuong 1. HE THONG VA SO DO THOAT NUGC
CAC Xi NGHIEP CONG NGHIEP
1.1. Heé thong thoat nuéc cac xi nghiép cong nghiép
1.2. Xae dinh khéi lugng, thanh phdn, tinh chat nude thai cac xi
nghiép céng nghiép
1.3. St dung nude thai san xuit va thu hoi chat qui
1.4. Gidi quyét té hgp thoat nude cde xi nghiép céng nghiép va ving
diin cu
1.5. 8¢ 46 hé thong thoat nude cac xi nghiép cong nghiép
1.6. Diic diém cdu tao va tinh toan mang htéi thoat nude cac xi nghiép
cong nghiép
1.7. Dic diém thiét k& va xay dyng tram bdm nutde thai cac xi nghiép
céng nghiép
Chugng 2. CO S0 CHON PHUOGNG PHAP PHAP XU LY NUGC
THAI CAC Xi NGHIEP CONG NGHIEP
9.1. Khao sat v thu thip sé liéu cd s6
2.2. Cac phudng phap xit Iy nudc thai cong nghlep
Chuong 3. DIEU HOA LUU LUONG VA NONG DO NUGC THAI
CONG NGHIEP
3.1, Anh hudng ciia sy bién 461 liu lugng va nong 4o
.3.2. Phén loai va vj tri cac bé diéu hoa -
3.3. Tinh todn va ciu ta0 mdt & loai bé diéu hoa
Chudug 4. XU LY NUGC THAI CONG NGHIEP
BANG PHUGNG PHAP CO HOC
t.1. Lo¢ qua song chdn hodc ludi
4.2. Lang
1.3, Loai cac tap chat ndi
1.4. Loc mudce thai
4.5. Xiclén thuy Ige

Trang

[}

13
19

23

28

33

37
37
39

45
45
45
46

H)
bb
b7
67
71
73
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Chuong 5. XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP HOA HOC
5.1. Phuong phip dong tu
5.2. Phuong phép' trung hoa
5.3. Phuong phap oxi hda-khu

Chuong 6. XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP TRICH LY
6.1. Nguyén 1y ¢6 ban cia phuong phép trich ly
6.2. K¢ thuat trich ly va phuong phap tinh todn
6.3. CHu tao cac loai thiét bj trich ly
6.4. So dd tram xit 1y nudc thai bang phuong phép trich ly
6.5. Céc chi tieu cong nghé¢ va kinh 1€
6.6. Pham vi si dung ctia phuong phép trich ly

Chuong 7. XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP HAP PHU
7.1 Nhitng nguyén Iy chung ciia phuong phap hip phy
7.2. Chon chédt hip phy
7.3. Ky thuat hdp phuy
7.4. Hoan nguyén vat licu hdp phu
7.5. So db tram xif Iy nudc thai bing phuong phép hidp phu

Chuong 8. XU LY NUOC THAI CONG NGHIEP BANG
PHUONG PHAP LAM THOANG VA CHUNG BAY HOI
8.1, Phuong phdp lam thodng
8.2. Phuong phép chung bay hoi
8.3. Phuong phap tuln hoan hoi nuéc
Chuong 9. XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP TUYEN NOI
9.1. Khai niém chung va phan loai qua trinh tuyén néi
9.2. Co s hoa 1y cia qud trinh tuyén ndi
9.3, Ky thuit tuyén ndi
9.4, So dd tram xit 1y nudc thai bling phuong phip tuyén ndi
Chuong 10. XU LY NUOC THAI CONG NGHIEP
BANG PHUONG PHAP SINH HOA
10.1. Xir Iy nudce thii bang phuong phip sinh hoa trong dizu ki¢n hicu khi
10.2. X#t Iy nuoc thdi biing phuong phap sinh héa troag dicu kién ky khi
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80
80
83
54

105
105
108
i1s
121
125
127

129
129
134
135
152
i35

160
160
165
169

177
177
180
183
199

. 201
205
225



10.3. Loai bd cac chit dinh dudng bing phuong phép sinh hoc
10.4. X1 1y va sit dung can

Chyong 11. XU LY NUOC THAL CONG NGHIEP
BANG PHUONG PHAP NHIET-
11.1. Phan loai nudc thai theo tinh chdt cdc chat b4n va ap dung d6i véi
phuong phap nhigt
11.2. S0 dd tram xit 1y nudc thai bing phuong phip nhigt
11.3. Ciu tao va tinh todn cac thi€t bi 1o dét
11.4. Céc chi titu kinh t€ k§ thuat

Chudng 12. NHU CAU CAP NUGC VA THAI NUGC
A MOT SO LINH VUC CONG NGHIEP
12.1. Nhu cau cdp nudc cho cac qué trinh sin xu#t trong cong nghiép

12.2. Khéi luong nudc thai cong nghi¢p va luong cac chdt bin trong db
12.3. Gidi thieu v& kiém todn chit thai

Tai lieu tham khdo

Trang
234
239

241

241
242
247
254

255
255
265
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GS, TS TRAN HIEU NHUE

THOAT NUGC VAXU LY
NUGC THAI CONG NGHIEP

Chju trach nhiem xuit ban: PGS, TS TO PANG HAI
Bién tap: KIM ANH, THANH DINH
V& bia: HUONG LAN
Sita ban im: HUONG TRA

NHA XUAT BAN KHOA HOC vA KY THUAT

70 - TRAN HUNG DAO, HA NOT

In 1000 ban khd 16 x 24cm, tai Xi nghiép in 19-8 3 3 dudng Nguyén
Phong séc- Nghia Tan— Cau Gigy — Ha Noi.
Gy phép xut biin 6 123~ 142, ngay 25-6- 2001

In xong va nop luu chidu thang 10 nam 2001.
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