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DAT VAN DE

Dét nhuém va may mdc néi chung 12 m6t trong nhitng nganh cong nghiép dudc
phat trién tr 1du & Viét Nam. Pic biét, tr khi dit nu6ce ta thuc hién chinh sich déi
m6i va md clta, cong nghi€p dét may c6 mét 8¢ d6 tang trudng rit cao, Cc nha
mdy trong nudc, ké ca cdc cd s san xudt ti€u thd cong nghiép ¢6 rdt nhiéu c¢d ging
dé dau tu d8i mdi cong nghé va thiét bi ciing nhu md réng san xudt. Mot loat lién
doanh 16n va c4c nha may 100% von nurdée ngoai cia cdc cong ty Pai Loan va Nam
Tri€u Tién xudt hién. Cic nha mdy dét may qudc doanh, trong d6 c6 cd cdc nha may
dét may thudc Bé Quéc phdong dugc md réng, nang cdp hay dau w mdéi hoan toan,
Su phit tri€én manh mé cia coéng nghiép dét may trong nhitng nim gan day di gop
phin 1am phong phti thém hang héa trén thi rudng trong nudc, ddy manh xuat khiu,
dong thdi tao ra nhi€u cdng in viéc 1am cho nhin dén.

Tuy nhié€n, cdc nha mdy ciing nhv cdc cd sd sdn xuit nganh dét nhudém dudge x&p
viio loai cong nghiép giy 6 nhiém, vi nuéc thdi cda cong nghé nhudm chita nhiéu
héa chit, trong d6 c6 nhitng hdp chat kho phan hiy trong diéu kién wr nhién, ¢6 ddc
tinh sinh hoc cao, kém theo vdn dé mau dic trung. Nudc thdi dét nhudém, néu x4 truc
ti€p khong qua xi¥ 1y ra moi trudng, c6 thé din dén tinh trang 6 nhiém ngudn nudc
mit va nuéc ngdm trim trong. Vi thé, viéc thu gom va xit 1y nudc thdi dét nhudm
can phdi dugc diu tr thich ddng nhim dat dudc céc tién chudn moi trudng.



1.  PAC TRUNG CUA NUGC THAI DET NHUOM
Nudc thii dét nhudm thudng bao gdm ba nhém héa chat khdc nhau:

1.1. Thuéc nhudém
Cdc nha sdn xudt st dung nhiéu loai thudc nhudm rat da dang tiy thudc vao chit
liéu vai sgi va yéu cu cha sdn phdm. C6 thé phén loai chiing theo cdc nhém chinh
sau day:
* Thudc nhudm tryc tiép
= Thuéc nhudém phén tan
* Thudc nhuém hoat tinh
* Thudc nhudm acide, trong d6 ¢6 loai chifa kim loai (Cr)
* Thudc nhudm hoan nguyén
* Thudc nhudm lru huynh

1.2. Céac chit phu gia

* Cdc héa chdt cAm mau, him mau khdc nhau tdy theo phudng phdp lwa chon:
thudng 1a cdc mudi kim loai nang: CuSQO,, K;Cr,0, [Cr(CH;CO0);]

» Cdc phu gia d€ ting dé badm dinh, ting do khuyéch tin cla mau, tao 4i luc gilta
'Xd, sq¢i va cdc phin tf mau...

1.3. Ca&c héa chat khac

= Axit, bao gém cd v6 cd lan hitu co: HCl, HCOOH, CH,COOH.

»  Cic loal mudi vé cd nhu: Na,COs, Na,SQ,, Na,SiO;, Nas;PO,, NaCl
* Xt va cdc chat oxi héa nhu H,0,, NaOH.

= HJ (tinh b6t)

= Cic chat tdy rira...

Nhu vdy, thinh phin nudc thdi dét nhudm rat phitc tap, bao gdm nhiéu loai héa
chét v6 cd va hitu ¢ khdc nhau, trong dé ¢6 mdt s& hdp chat khé phin hdy sinh hoc
va c6 thé cé mot s kim loai nang nhu Cr... Ty theo nha mdy, chi s§ BODs thudng
dao ddng tit 400 - 600 mg/l, cdn chi s6 COD tr 900 - 1400 mg/l (UNIDO, 1995).
Nudc thdi cia cdc nha mdy dét nhudém nhat thiét phdi duge xd 1y d€ loai cdc héa
chat ddc hai trude khi thdi ra mdi trudng.



2. CAC GIAI PHAP CONG NGHE

2.1. Tiéu chuin nudc thai
= TCVN 5945, 1995 ‘

Theo Luit Bdo vé mdi trudng va cdc vin ban hudng din thyc hién luat clia nha
nude, cic cd sd san xudt cdn x{ 1y chat thai d€ dat dude cdc tiéu chudn méi trudng
quy dinh trong TCVN, 1995. C4c chi tiéu lién quan tryc ti€p dén nudc thai nganh dét
nhudm dugc liét ké trong bang dudi ddy.

Bdng 1. Cdc chi tiéu co ban

Chi tiéu Ponvi Ngudnloai A Ngudnloai B Ngudn loai C
Nhiét dé °C 40 40 45

pH 6-9 55-9 5-9

SS mgl 50 100 200
BOD4(20°C) mg/l 20 50 100

COD meg/l 50 100 400

Nguon: TCVN 5945,1995

- Ngudn loai A 13 ngudn nuéc dugce st dung cho muc dich cdp nudc.

- Ngudn loai B 14 ngudn nudc duge st dung cho muc dich giao thong thdy, tudi
tiéu, bai 161, nudi thuy san, trong trot.

- Nguébn loai C 12 ngudn nudc duge quy dinh dic biét.

» TCVN 6980, 2001

Cac TCVN 6980, 6981, 6982 va 6984, 2000 1i cdc tiéu chuin xi 1y nudc thdi
mdi ban hanh. So vdi TCVN 5945, 1995, c4c tiéu chuin mdi khdéng nhitng chi xem
xét dén muc dich sit dung cta mdi trudng (thdy vyc) tiép nhin nudc thdi dd x& 1y,
ma cdn xem xét dén cd luwu lugng clia dong ti€p nhédn (kénh, séng) véi ba mite do tir
thap dén cao va luu lugng clia dong thii, cling vdi ba mic do tlt thap dén cao. Ngoai
ra, ¢4 mot s& chi tiéu dudge bd sung, ching han chi tiéu vé d6 mau, 13 chi tiéu chua
c¢6 trong TCVN 5945, 1995. Chi tiéu ndy truc ti€p lién quan dén cdc nganh cong
nghiép, trudc hét phai k€ dén ngianh dét nhudm.

Theo quyét dinh ngay 25/6/2002 cda B3 KHCNMT, cdc tiéu chuin mdi niy sé
dugc 4p dung ti ngay 1/1/2003.

Céc tiéu chudn trén diy quyét dinh mic d6 phii xif Iy nudc thaj ciing nhu viée
lua chon céng nghé x{ 1y thich hgp. Nhu vy, viéc lua chon dia di€m dé ddu tu xay
dung nhi mdy rit quan trong. Dit nhd mdy trong khu cong nghiép thai ra nguén loai
B sé& gitip nha sdn xuit tiét kiém dudc von diu tr vao tram x& 1y nudc thai mdt cdch
rat ddng k€ so vdi dit nha mdy & vi tri thugng ngudn mdt con sdng.



2.2. Cong nghé xu Iy
= X ly so bd

Nudc thdi dét nhudm thudng c¢6 nhiét d6 cao (60 - 70°C), pH rit cao hodc rit
thap va chifa xd, sdi... Vi vy, thong thudng cic cong doan xi¥ Iy sd bo nhu diéu hoa;
giai nhiét; trung hoa; tich xd, sgi (thudng goi chung 14 tich rdc) dudge dp dung trudc
hét.

= Xy héaly

Muc dich clia x{t 1y héa 19 1a loai mau. Hai k§ thudt duge 4p dung phd bi&n nhit
12 i) keo tu rdi ling va ii) tuyén ndi bing khi tan. C4 hai qu4 trinh nay déu s dung
hoéa chit: chit tao keo (coagulant) va chat ddng tu (flocculant).

* Xu' Iy sinh hoc

Muc dich cia x& 1y sinh hoc 12 phian hdy cdc hgp chit hitu cd (hd, mot phin
thuéc nhudm...) bing cdc k§ thuit sinh hoc khac nhau: bin hoat tinh, phan hily sinh
hoc dém ¢4 dinh, loc sinh hoc (AF) hodc dém bun ky khi dong chdy nguge (UASB)...

= Hiauxifly

Vi cdc loai thudc nhudm dudce ra sitc ché tao dé dat duge dd bén ldu dai, nén
chung rat khé bi phan hiy sinh hoc. Trong trudng hop tiéu chuin nudc thai khic
nghiét, nhu 3 mot s& nude Au M§ phat tri€n, ngudi ta phai 4p dung nhitng k¥ thuat
phitc tap va ddt tién ching han nhu chim ozone d€ oxy héa cdc héa chit nay mot
céch triét d€ trudc khi thai ra moi trudng.



2.3. Céc giai phap cong nghé phé bién
Cho dén nhitng nam 1990, quy trinh céng nghé x& 1y nudc thai dét nhuém phd
bién trén th€ gidi c¢6 thé dugce trinh bay nhy trong sa d6 dudi day:

Bé& gom

¢

Tach rac

. v

Gidi nhiét

v

Piéu hoa

Aerotank ¢ P Xit Iy ban

v v

Bé ];‘ing 2 Bii chon I4p

¢ hoic 1o dot

Thai ra méi trudng

Hinh 1. So do ddy chuyén cong nghé xit Iy nudc thdi dét nhuém truyén thong

So d6 ddy chuyén cong nghé x{t Iy nudc thdi dét nhudém theo phuong phdp
truyén thong, két hop gilfa cong nghé sinh hoc hi€u khi va héa 1y théng qua qud
trinh keo tu, 1dng dugc 4p dung khd phd bién & Viét Nam, ca tai cdc nha mdy ¢é von
ddu tr trong nudc cling nhy cdc nhd mdy ¢ vn diu tu nudc ngoai.



Mic di sd dd day chuyén cong nghé xif 1¥ nudc thdi dét nhudm theo phuong
phdp truyén théng vé cd ban cho phép dat duge tiéu chuin xd Iy nudc thdi TCVN
5945, 1995, né thé€ hién khd nhiéu nhuge diém:
= Nhiéu v&n dé k¥ thuat nhu ling kém, tiéu thu khi nhiéu, nhi€u bun
» R4t tdn kém ning lugng do phii cip khi
= Khdi tich x4y dung rit 16n, chi€m nhiéu mit bing
= R4t khé dat tiéu chudn COD va dic biét 1a dd mau.

2.4. Ciéc giai phdp hién dai
D€ khic phuc nhitng nhugc diém trén, dong thdi nhim ddp tng cdc tiéu chuan
x Iy nudc thai ngay cang cao, trong nhitng nim gan diy mdt loat cdc gidi phdp cong
nghé mdi lan lugt duge 4p dung, bao gdm:
» Tédch cdc ddng nudc thdi, d€ tdi sit dung (61 da va gidm lugng nudc thdi phdi dp
dung cdc gidi phap cOng nghé triét dé
» Diing hod chat va tuyén ndi khi tan (DAF) d€ loai SS va mét phin mau
) Codng nghé sinh hoc ky khi
Dung siéu loc d€ loai mau va COD
» Diing cdc qué trinh oxy héa tién ti€n (AOPs) d€ loai COD (ozon, UV..)

Bén canh nhitng wu diém, cdc giai phdp cong nghé mdi, dic biét 1a cdc cong
nghé héa 1y nhu siéu loc va AOPs ciing ¢ mot s6 nhudc diém nhu:
» Chi phi ddu tu rat cao
= B4o hanh, bdo tri phic tap, t6n kém

Vi vy viéc nghién cttu phdt (rién cdc gidi phdp cdng nghé mdi nhim ddp Ung
cdc tiéu chudn thai ngdy cang cao vdi chi phi thdp nhat ¢6 thé van ludn 1a mot viée
1am can thiét.

3. CONG NGHE SINH HQOC KY KHi

3.1. Gidithiéu chung

Trong ty nhién ¢6 mot s& lodi vi khuidn ¢6 khd ning phan hily cidc chét hitu co
trong diéu kién ky khi nhu methanosaeta, methanosarcina, methanobacterium,
methanobrevibacter, methanococcus, methanothrix... (7). San phim cudi cling cia
qué trinh phan hiy ky khi (con goi 1a y&m khi) 13 khi methane CH, va khi carbonic
CO, theo sd dd phan hiiy hitu co t6ng quat duéi day:
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10% Céc chit hitu co don gidn 35%
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propionate, butyrate...
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CH,, CO;,

Hinh 2. So db phan hity ky khi cdc hop chdt hitu co

Ciing nhu trong trudng hop cdng nghé sinh hoc hi€u khi, dé viéc sit dung cdc vi
khudn ky khi phan hiy cdc chit hitu co dat dude hiéu qué cao, cin dp dung cdc k¥
thuit khdc nhau d€ ting mét do vi khudn trong cdc thiét bi phdn dng 1&én cing cao
cing t8t. Céch lam nht vay duge goi 1a k¥ thudt ¢6 dinh héa vi khudn. Tit cudi
nhiing nim 1960, & cdc nudc phat trién, cdc k¥ thuit ¢d dinh héa vi khuin di duge
d4u e nghién citu rit manh mé v dua t6i nhiu k&t qua rit khd quan. S& cong trinh
dp dung 3 mic dd cong nghiép ting 1én rit nhanh va cong nghé sinh hoc ky khi tir
gilta nhitng nim 1980 di dudgc thita nhidn rong rdi trén thé gidi nhit mot loai hinh
¢Ong nghé x Iy nudc thdi hoan chinh. Uu di€m ndi bit clia cong nghé ky khi 13 tiét
kiém niing lugng, do thay vi tiéu phi niing hugng d€ cap khi, quy trinh ky khi cdn cho
phép thu hdi duge mot lugng niing lugng nhat dinh sinh ra qua viéc d6t khi methane.
Cong nghé sinh hoc ky khi hoat dfng véi tdi trong phdn hly hifu co tuwong déi cao,
nén cling din d€n viéc tiét kiém mit bing mdt cdch ding ké. Cic ky thudt xit 1y
nudc thdi biing vi khudn ky khi duge 4p dung rong rai nhat 1a:



3.1.1. Hé thong loc ky khi (Anaerobic filter, AF)

Hé théng loc ky khi st dung vt li¢u tro ¢6 cdu hinh nhat dinh hinh nhdm didm
bdo mot dién tich bé mit di 16n 1am gia thé cho vi sinh vat. Hé théng ¢6 th€ hoat
dong & dang dong chay tir trén xudng hodc ti dudi 1én. Sau mét thdi gian hoat dong,
mang vi sinh vat hinh thanh va phat tri€n wén bé mit gid thé, tao thanh tic nhan
phin hdy cic hgp chat hitu co.

3.1.2. H¢ théng loc dém giin nd (Fluidized Bed, FB)

Hé thong loc dém giin nd 12 hé thong x& 1y ky khi trong dé cdc vat mang ¢6 tinh
chat Iy héa thich hop dudc dwa viao d€ gitt sinh khoi hoat tinh bing cich d€ cho
chiing bam vao cdc bé mit vat mang. Cac hat vit liéu véi mang vi sinh vt bam vao
dugc phin bo déu khip thiét bi (dém gidn nd) nhd t6¢c d6 nudc thai chdy ngudc thich
hop.

3.1.3. Cong nghé dém bun ky khi dong chay ngugc (Upflow Anaerobic Sludge
Blanket, UASB).

Hé thong UASB duwa vao cdc vi khudn ky khi tao thanh bun & dang béng dic
hoac dang hat ¢6 mit d6 vi khudn rit cao va kha ning ldng t5t, lru lai bén trong hé
théng nhd mdt thi€t bi tdich ba pha khi/ 16ng/ rdn 1dp & bén trén cia bé phan wng,
vatao nén mdt I6p dém buan & diy bé.

Nudc thai duge dua vao ddy b€ va chdy tir dudi Ién xuyén qua I6p bin sinh hoc
nay vad qué trinh phin hily ky khi di€n ra tai ddy. v6i cdc sdn phidm cu6i cling chi
yéu 12 khi methane va carbonic. Qu4 trinh tdch khi gy ra su xdo trdn nhit dinh bén
trong b€ phén tng, ¢6 tic dung trén déu nudc thai véi sinh khoi. Lép bun duge giit §
trang thai Id lng nhd 6¢ dO dong thich hgp (8).

3.1.4. Uu di€m cila cong nghé sinh hgc ky khi
So v6i ¢ong nghé sinh hoc hi€u khi, cong nghé sinh hoc ky khi ¢6 mdt s6 wu
di€m ndi bt sau diy:
* Tdi trong phian hdy hitu ¢d cao.
» Nhu ciu ning lugng thap.
* (C6 thé€ thu hdi nang lugng théng qua viée gom va dot khi methane.
* Chiu dugc cdc thay d&i dot ngdt vé luu lugng va tdi lugng hitu co.
* Sinh ra it ban
* Thi€t k&€ don gidn.
= Tiét kiém mit bing .
Trong nhitng nim gin day, nhi€u k&t qui nghién citu dd cong bd cho thay cong
nghé sinh hoc ky khi ¢6 thé€ duge 4p dung d€ xit 1y hang loat chit thai v&n rit khé
phan hdy trong diéu kién hi€u khi ching han nhu céc loai thudc nhudm géc diazo,...

3.1.5. Cong nghé sinh hgc ky khi hiu nhiét (Thermophilic anaerobic
biotechnology)

1



Nhifng chiing vi sinh thich nghi dugc v6i nhiét do cao, it 45°C — 70°C, dugc goi
12 vi khuén hi€u nhiét (thermophilic bacteria). Mot s& ching vi khuin ky khi, ching
han loai methanosarcina c¢é hé phit tri€n & didu kién t6t nhat 1a 50 — 57°C hay loai
Methanothrix c6 th€ phdt wi€n & nhiét d6 70°C (Zinder, S.H 1990). Nhém vi khuin
Hydrogenotrophic methanogenesis ciing dugc tim thdy & nhiét dd cao la 97°C
(Stetter, K.O., Fiala, G., Huber, and Segerer, 1990). Nhitng loai nay thudng phat
trién 6t d6i v6i loai ¢d chit 13 methanol, acetate, formate, hay 1a H,/CO,, va
khodng pH 8i wu cho nhitng lodi vi khudn nay Ia 6,5 — 8,0 (Jan Weijma, 2000).
Cong nghé sinh hoc ky khi hi€u nhiét ¢6 mdt s6 vu di€ém ndi bat nhu sau:
= C6 thé€ 4p dung d6i vdi loai nuée thdi c6 nhiét d6 cao.
= (3 nhiét do cao, 5c 6 phan wng x4y ra cao hdn nhiéu so v6i nhiét d6 thudng
» (6 th€ van hanh véi tdi cao.

* Thoi gian lvu thiy e ngdn hon,
» Khoi tich thiét bi nhd hon.
= Tinh 6n dinh ciia hé théng xt 1y cao.

Pi€m dac biét quan trong la trong qud trinh phan hdy ky khi hiéu nhiét, vé6i
nhirng diéu kién vé cd chat va nhiét dd nhat dinh, ¢ thé kiém sodt qud trinh phan
hiiy hitu cd d€ khi hydro chi€m mot ham lugng dd cao trong khi sinh hoc sinh ra (Jan
Weijma, 2000). Danh sdch mot s6 chiing vi sinh ky khi hi€u nhiét dudc trinh bay
trong Bang 2 dudi day :

Bdng 2. Ddc trung sinh Iy ciia mot sé chiing MA hiéu nhiét.

™

Ching Co chat Khoang T® Ten® pHop®
°C) °C)
Methanosarcina CHTI5S MeOH* 35-63 57 6.8
Methanosarcina MP MeOH 30-60 55 6.5-7.0
Methanosarcina MSTA-1 Ac®, MeOH, methylamines 30-65 55 7
Methanosarcina CALS-1 MeOH, Ac 30-60 55-58 6.5
Methanosarcina thermophila H,/COs, Ac, MeOH, 35-60 +50 6-7
TM-1 methylamines
Methanothrix sp. CALS-1 Ac 45-65 60 6.5
Methanothrix thermoacetophila  Ac nr'-70 65 nr
Methanobacterium H./CO, 40-75 65 7.2-76
thermoautotrophicum
Methanobacterium H,/CO,, formate nr 55 7-8
thermofomicicum

a) Khodng T: Khodng nhiét d6 sinh trudng cilia chiing vi sinh hi€u Il].fliét;
b) Top: Nhiét d0 ting trudng tdi vu;

¢) pHop: khodng pH ting trudng tdi wu;

d) MeOH: methanol;

e) Ac: acetate;

fy nr: khdng ghi rd.



3.2. Mot s6 két qua nghién citu véi thude nhudém azo

Vio cudi nhitng nim 1990, mdt s6 loai thudc nhudém azo (xem Hinh 3) di duge
tht nghiém phdn hdy ky khi. Dudi diu kién ky khi, cdc lién két azo —N=N- cho
mot electron, sau d6 ti€p tuc phan hiy thanh cdc amines sulfonate héa, nhu trinh
bay trong Hinh 4 dudi diy.

Ti€p d6 c4c amines sulfonate héa lai duge cdc vi khudn ky khi phin hiy thong
qua qud trinh phi sulfonate héa, theo cdc phdn ¥ng va ¢d ché trinh bay trong Hinh 5
(N.Tan, 2001)

COOH H HG CHy M
HO
N/O/Nq HOaS N Ny SCaH

Mordant Orange 1 Qlrect Red 2
Hz Hazl
NHz ©OH
Ho N=N"<:>'N= I\FN—Q—N-N NHz
HOsS SOsH

Direct Black 19

Hinh 3. Cdu triic hda hoc clia mot s6 loai thudc nhudm goc azo (N.Tan, 2001)

0. E SOaH
-N/O/ 4 [H) COCH

SCsH

Mordant Yelicw 10 4-amincbenzenesulfonic acid 5-aminosalicylic acid
5-{4-sulfophenylazeisalicylic acid

H S0H
HO5S I\ zmmb|
SN &4 -~
N=N 50aH 8 [H]
SOaH

Ponceau S {Acid Red 112)
Nk

. He NHa2
CH
+ +
O
SOy H SOaH HO5S S0zH

2.5-diaminokenzenesulfonic acid

4-aminobenzenesulfonic acid 4-amino-3-hydroxynaphthalene-2. 7 -disulfonic acid

Hinh 4. Cdc thudc nhudm azo bi khit sink hoc trong diéu kién yém khi thanh cdc
amines sulfonate héa (sulfonated amines) (N.Tan, 2001)
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c} Desulfonation after ring cleavage
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Hinh 5. Co ché phdn hiy ky khi ciia qud trinh phi sulfonate héa ( de-sulfonation)
(N.Tan, 2001)



4.

4.1.

NOI DUNG VA PHUGNG PHAP NGHIEN CUU

Ndi dung nghién cidu

N&i dung nghién citu cda dé tai bao gdm nhitng di€m chinh sau diy:

Khéo sdt hién trang st dung thuc nhudm va dic tring nude thdi nhudm

Lua chon d6i tugng nghién citu - loai hinh nuéc thai nhudém phd bién

Lwa chon va thich nghi sinh khdi ky khi v6i déi twgng nghién citu dd chon

Khdo sit qua trinh phin hdy ky khi d6i v6i d6i tugng nghién ciu d chon thong
qua cdc thi nghiém mé

Khdo sdt qud trinh phin hdy ky khi d8i véi d6i tugng nghién citu di chon trén cic
thi€t bi lién tuc cao tai

Thi nghiém qua trinh phan hdy ky khi d8i vdi d6i tugng nghién ctu di chon
trong diéu kién hi€u nhiét

Thit nghiém qué trinh phdn hiy ky khi d61 véi d61 trgng nghién citu dd chon két
hgp quaé trinh ky khi va hié€u khi

T61 uu hod vdi cdc théng s6 khdc nhau

Pé xuit quy trinh c6ng nghé

4.2. Vit liéu va phudng phdp nghién citu
4.2.1. Mb hinh thiét bi lién tuc

M6 hinh UASB dudc thiét k€ trén cot thily tinh hai 18p vdi thé tich 4.0 L, dudng
kinh trong_SEmm.

Nhiét d6 dudc ki€m sodt bdi thiét bi 6n nhiét (Thermomixme/B.Braun).

Dong héi Inu sit dung bom Watson Marlow 505 Di, dong nudc thdi va dong dinh
dudng st dung bom Watson Marlow 205 U. Kiém so4t pH bing pH — controler
EH.

Bun ky khi.

Bun ky khi duge 1dy tir bé xi 1y ky khi dang hoat ddng cla nhid mdy bia
Heineken. vi cdy vao cdt phan tng vdi thé tich khodng 1,5 lit.

M1 trudng dinh dudng.

Cot phdn tng hoat dong lién tuc va dudc cung cip dinh dudng trong sudt qud

trinh chay bing bom dinh Iugng. Thanh phdn dung dich dinh dudng gém cdc nguyén
td da lugng va vi lugng.

>

>

Dung dich da lugng (g/): NaCl (0,5); NH,CI (0,3); MgClL,.6H,0 (1,2); KH,PO,
(0,2); NaH,PO, (0,25); CaCl, (0,15); Na,SO, (0,5); KCI(0,5); NaHCO; (4).

Dung dich vi lugng (mg/1): FeCl,.4H,0 (1500); CoCl,.2H,;0 (190); MnCl,.4H,0
(100); ZnCl,(70); H3BO; (62); Na,Mo00,4.2H,0 (36); NiCl,.6H,0 (17); HC1 36%
(7ml/D)

Mau dugc 1ay 2 ngay/ lan
Céc chi tiéu phén tich:
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Céc théng sd ddu vao : COD, VFA, CO,, CH,, P mau
Céc théng s6 ddura : COD, VFA, CO,, CH,, PO mau

Céc thong sd vdn hanh c6t UASB nhu sau:

" Bdng 3. Cdc théng sé'vdn hinh cit UASB

Thong s6 van hanh Ponvi Midel Mc 2 Midc 3 Midc 4
Thé tich cot L 4 4 4 4
pH 6.5-7.5 6.5-7.5 6.5-7.5 6.5-7.5
Nhiét do °C 28 ~32°C  45°C 55°C 65°C
Téc d6 dong m/h 1.2-2 1.2-2 1.2-2 1.2-2
Luu luong dong tudn hodn  mb/ph 250 250 250 250

Luu lwgng nude thai ml/ph  34-40 34-46 34-42 34-42
Luu Iugng dinh dudng ml/ph  3.0-37 34-37 35-43 33

Luu lugng dau vao mlph 70-77 78-82 82-87 82-87
Thdi gian luu nude h 68-86 70-80 82-89 82-89

4.2.2. LAy miu va phan tich
4.2.2.1. LAy miu va bao quin miu

Miu dugc 18y hai ngay/1 1an tai diém 14y mau & dinh c6t va dugc phan tich ngay
hoic bdo qudn trong diéu kién lanh 4°C. Céc chi tiéu do dac: COD, pH, CH,,
VFAs.

MAu bun duge 14y bing dng xi phéng qua ddu trén clda cot, vi tri 14y bln thy
thuéc muc dich nghién cttu bun. Miu biin sau khi 14y dugc gan bd phan nudc va
bdo quin trong diéu kién lanh 4°C .

4.2.2.2. Phén tich

VFAs phdn tich bing phudng phdp sic ky khi trén mdy HP 6890 PLUS
(HEWLETT PACKARD — USA).

B6 tiém miu chia dong/ khong chia dong, g 1& chia dong = 20 : 1, Pi (4p sudt ddu
c6t) = 40 kpa, Tinj. (nhiét dd budng tiém miu) = 250°C.

Dau do: FID (Ion héa ngon Iita), Tdet. (nhiét 46 dau dd) = 270°C, FH, (lwu lugng
dong hydro) = 35ml/phit, Fair (luu lugng khéng khi) = 400ml/phit, FN2 (Iuu
lugng dong phu trg) = 25ml/phit.

Cot HP — INNOWAX 30m x 0,32mm x 0,32pum.

Chudang trinh nhiét: 120°C (1 phit) , ting 1én 230°C (100/phiit), 6y dinh 230°C (5
phuit).

Dinh lugng theo phuong phap ngoai chuén.

Maiu biogas (H,, N, CH,, CO, CO,) dudc phin tich bing phuong phdp sic ky khi
trén may sic ky khi HP 6890 PLUS nhu trén, vdi dau do TCD (150°C) va cdt HP-
PLOT Molsieve 5A, 30m x 0.32mm x 0.12pm. Luu lugng khi mang qua cot: 4
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mL/phiit, ty 1 chia dong 1a 40:1, nhiét do budng chita cdt (Oven) dugc gift tai
50°C trong sudt qud trinh chay sdc ky.
= CH, do biing phuong phdp st dung binh Mariotte va cin trong lugng.

4.2.2.3. Khao sat sinh khai
» Thi nghiém xdc dinh hoat tinh

MO hinh thi nghiém hoat tinh cia bun.

M6 hinh dugec ding d€ xdc dinh hoat tinh metan clia bun (specificic
methanogenic activity of sludge). M6 hinh st dung 13 chai serum ¢6 dung tich tdng

Ong dn khi

Khi

Cd chit

Bun

Hinh 6. M4 hinh thi nghiém xdc dinh hoat tinh (activity test) sinh metan cia bin

cong 1a 1.250 ml va dung tich sit dung 1.000 ml. Dung dich VFA, c6 b3 sung diy di
dinh dudng va nguyén t& vi lugng, v6i néng d6 COD 2.600 mg/L 13 ngudn cung cip
cacbon cho vi sinh v4t. Néng d0 vi sinh vat trong mé hinh dudc khéng ché 3 mitc 3 g
VSS/L. Khi sinh ra tif qud trinh phan hdy ky khi dwgc hap thu trong chai serum chita
dung dich NaQH 10% d& loai bd khi CO,, H,S,.. phian khi CH, khdng bi hdp thu
chi€m khodng khong bén trén va diy dung dich NaOH ra ngoai. Nong d6 COD con
lai trong dung dich dudc phén tich hang ngay (Hinh 6).

» Khio sdt hinh thdi bun: Miu bin dudgc ¢8 dinh trén cdc tiéu bdn va chyp hinh
bing kinh hi€m vi Olympus, Nhit ban c6 d6 phéng dai 3000 ln.
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e e & e

Nudc sau khi xif 1y

Cot UASR

Cot FBR

Bom cd chit
Bdm tudn hoan
M4y thdi khi
Phé&u gom khi

bl ol

1!

Binh Trung gian
Binh hdp thy CO;, NH; NaOH (10%)
Binh lam khé (Silicagen)

. Binh do khi (Mariot)
. Binh do nudc

12.
13

Nudc thai dét nhudm
Dinh du@ng

Hinh 7. Hé thong thiét bi thi nghiém lién tuc — UASB — FBR
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5. KET QUA VA THAO LUAN

5.1. Khao sat hién trang sit dung thuéc nhuém va dic trung nude thai nhuém

Trong cdc nhi mdy dét nhuém, c6 nhiéu ngudn nude thai vdi ban chit va dic
trung rat khac nhau. K&t qua khdo sit tai Nha mdy Dét Thing lgi duge trinh bay
trong Bang 4 dudi diy:

Béng 4. Cdc dic trung nuéc thdi ciia cdc nguén thdi tai Nha mdy Dét Thdng loi

Céac thong Dong thai TCVN

s& Dong 1 Dong2  Dong3 Dong 4 5945/1995
Tay Nhuém  In Phutr¢  LoaiB

Nhiét do 50 50 40 40

pH 10.2 5 7.1 7.5 55-9

BODs 487 463 200 11 50

COD 2870 1400 230 30 100

SS 310 100 50 10 100

Miu 1240 1950 1720 19

Luu lugng 70 50 40 40

Nguodn: Phdn vién Nhiét doi - Méi truomg Quan sy, 3/2002

Hon nita, ngay trong phin xudng nhuém, cdc loai thudc nhudm khdc nhau dudgc
st dung khéng &n dinh, tuy thudc hoan toin vio nhu ciu sdn xudt. Mot quy trinh
nhudm rat phic tap, ti€u thu nhiéu loai hod chit khdc nhau, nhu k&t qua khdo sdt
nhim thiét ldp cdn bidng vat chit cho uy trinh nhudm visco dugc trinh bay trong bing
5 dudi diy cho thdy.

Bdng 5. Cén bang vdt chdt cho qui trinh cong nghé nhudém vdi Visco

Optisize (kg)
Hdi (kg)
Nude (lit)

Nude (lit)
Defoamy (kg)
Penetrant (kg)
NaOH (kg)
H;0, (kg)
Stabilizd (kg)
Hoi(kg)

Nudc
Hdi (kg)

Nudc x4 tran (lit)

3
179
3000

3000
1,5
0,75
1.8

6

0.6
398

3000
184

15000

— Ri hé
——w» | (ndngti 32°C lén
— - |60°C, giit 45", xd rii hd)
—_—
— Tﬁ"y
(tit 42°C Ien 95°C, giit
' 2 t
45", xd tdy)
— Ha nhiét
(tit 95°C xuéng 80°C,
giid trong véng 15') |
— l Xa tran J

+

——i

—_—

Nudc ngung tu (lit)
Nudge xa thai (lir)

Nude x4 thai (lit)

Nudc ngung tu (lit)

Nude thdi (lit)
Nudc ngung (lit)

Nudc x4 thdi (lit)

179
3000

3000

398

3000
184

15000
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Nudc (lit)

Defoamy (kg)
Penetrant (kg)

Tanalube (kg)

Levegal RL (kg)
Na,S0, (kg)

Na,CO, (kg)

Conazol Red 3BF (kg)
Conazol Orange 3R (kg)
Hui (kg)

Nudc (lit)
Soap wash (kg)
Hai (kg}

Nu6e (lit)
Hdi (kg)

Nudce (1it)
Hoi (kg)

Nudc (1it)
Hoi (kg)
Nurde (lit)
Nudc (lit)
Fixogen (kg)
Hai (kg)
Nude(lit)
Nirde (lit)
Indifade (kg)

Hoi(kg)

Nudc (lit)

Hoi (kg)

Rhodosil ME 100 (kg}
Penetrant DC-213 (kg)

40000 —™
1.5
0,75
—
3
240
90
16
16 —»
184

3132 —»
12—~
192

3371 ——
189 ——»

3041 —»
312 —»

3430 —»

324 —»

6000 ——m-

3000 ——»
24 —»
153 ——>

3000 —»
3000 ———»

4.8
115

—_—

3000 ——»

365 —»

9,600 ——m
0,16 —»

’__i___‘

Nhudm hoat tinh
(tdng nhiét dé tit 32
dén 60°C (14 phiit),

giiZ nhigt dg trong 60')

Giat80dp 1dn1
(giil trong vong 15’
tritdc khi xa)

Giat80d31dnz |
(giid trong vong 15’
trudc khi xd)

Gidt 100°C ldn 1
(gii trong vong 15’
triide khi xd)

Giit 100°C 1an 2
(gid trong vong 15'
tridge khi xd)

¥

| Xatran(2ldn) |

Cim mau
(30°)

'

| Xa tran —J

Xénlong
(giit trong vong 60’
tride khi xd)

, Xa tran —I
¥

L Vit i
¥

[ KCS |

] Say i

Y

Hd hoan tat

v

{ Cudin va ki€m tra I

.—..’

—_—

____,_>

—_—

—

—_—

Ngudn: Phdn vién Nhiét doi - Méi truong Quén sw, 12/2002

Nudc gidi nhiét (kg)

{do van cap nhiét hu)
Nudc gidi nhiét (xd) (lit)
Nudc ngung (lit)

Nudc x4 thai (1it)
Conazol 3BF (kg)
Conazol Orange (kg)

Nudc ngung (lit)
Nude gidi nhiét (lit)
Nurée x4 thai (Iit)
Nudc ngung (1it)
Nudc gidi nhiét (lit)
Nudc x4 thai (lit)
Nudc ngung (lit)
Nudc giai nhiét (lit)
Nude xa thdi (1it)
Nude ngung (lit)
Nudgc gidi nhiét (lit)
Nudce x4 thai (lit)
Nude x4 thii (lit)
Nuédec ngung (lit)
Nuéc x4 thai (lit)
Nudc x4 thdi (lit)
Nuéc ngung (lit)
Nudc xa thdi (lit)
Nudc x4 thdi (lit)
Nudc xa thdi (Iit)

Nudc bay hai (lit)

21200
15800
184
3000

5.12
5.12

132
192
3000
189
371
3000
312
41
3000
324
430
3000
6000
153
3000
3000
115
3000

1984

651

365
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Nudc thdi phin xudng nhudm dugc chon lam déi tugng nghién ciu ¢6 cdc dic
trung sau:

Bang 6. Ddc trung nudc thdi nhuém dugc chon nghién citu

Chi tiéu Don vi Gia tri
pH 8,7

TDS mg/] 78.400
TSS mg/1 95.400
COD mg/1 1770
BOD mg/1 400

Mau Pt - Co 200 - 650

Nguén: Phdn vién Nhiét dci M6i truomg Quan sw, 12/2002

5.2. X Iy nudc thai nhudom biing cong nghé sinh hoc ky khi va cong nghé sinh
hoc két hgp & diéu kién nhiét do thudng (mesophilic)

Khi nuéc thdi nhuém duge xit 1y bing sinh khéi ky khi mesophilic véi nhiét do
trong thiét bi UASB dugc ki€ém sodt dn dinh & 30 ° C, hiéu qué loai COD trong sudt
bon tuan d4u kh4 thap, chi dat tir ~ 36 % trong tuin ddu va ting dian dén ~58 % vao
cudi tudn thi tu. Tit tudn thi ndm cho dén tudn thtt 9, hiéu qud loai COD c6 ting,
nhung khong nhiéu, dat dén mitc cao nhat chi vao khodng ~ 64 %. Khi hiéu suit loai
COD dat t8i khodng 60 %, mau nudc thdi nhudm trd nén nhat hon, nhung khéng
ding ké. NuSc thdi nhudém sau khi qua thi€t bi UASB ti€p tuc dugc xi Iy trong thi&t
bi FBR, vdi hiéu qua loai COD trong vong ba tuin diu kh4 thap, chi dat ~ 25 %. Ti
tuan thi tw, hiéu qua cia thiét bi FBR ¢6 dudgc cdi thién, nhung khéng nhiéu, vdi
mic cao nhit trong sudt 9 tudn van hanh dat dén ~ 48%. K&t qua chi tiét dugc trinh
bay trong Bang 7 vi dnh 6 (phu luc) dudi ddy.

Bdng 7. Xit I nudc thdi nhuém bang UASB va FBR & diéu kién nhig¢t 4o thuong

(mesophilic)
Ngay pH CODin CODout Tai % loai COD % loai HRT(h) Mau-in Mau-out
(mg)  (mgM  lugng  COD SauFBR __ COD Pt-Co/L._ Pt-Co/L
1 73 1400 890 . 1.61 36.5 700 . 214 13.1
5 72 1400 870 1.6 37.9 720 17.3 13.2
9 7.15 1400 780 1.58 443 560 283 13.4
11 6.95 1400 740 1.59 47.2 570 23 13.3
13 72 1400 780 1.62 44.3 610 21.8 13.1
15 7.05 1400 750 1.63 46.5 560 25.4 13"
17 73 1400 690 1.56 50.8 540 21.8 13.5
19 6.85 1400 650 1.61 53.6 480 26.2 13.1
21 7.15 1400 600 1.67 57.2 450 25 12.7
23 735 1400 700 1.53 50 475 32.2 '13.8
25 725 1400 610 1.84 56.5 420 31.2 11.5
27 713 1400 580 1.78 58.6 456 21.4 11.8

29 7.2 1400 6035 1.61 56.8 395 . 34.8 13.1
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Ngay pH CODin CODout Tal % logi COD %logi HRT(h) Miu-in' Mau-out

{(mgly  (mgh) higng COD Sau FBR CoD Pt-Co/l.  Pt-Co/l.
31 745 1400 515 1.56 63.3 308 402 135
33 1725 1400 505 1.73 64 304 399 122
35 15 1400 510 1.72 63.6 320 373 12.3
37 145 1400 528 1.67 62.3 345 34.7 12.7
40 7355 1400 522 1.62 62.8 340 349 13 200 180
43 7.45 1400 540 1.64 61.5 328 393 12.9 200 175
46 1.5 1400 535 1.62 61.8 375 30 13.1 200 190
50 7.35 1400 529 L.75 62.3 310 414 12.1 200 181

54 7.4 1400 580" 1.81 58.6 304 7 476 11.7 200 183
(Ngudn: Phdn vién Nhiét ddi Moi truong Qudn su, 3/2003)

5.3. X& Iy nwéc thdi nhuém biing cong nghé sinh hec ky khi va cong nghé sinh
hoc két hgp & di€u kién nhiét 46 cao (thermophilic)

5.3.1. Tao l4p sinh khéi ky khi hi€u nhiét (thermophilic) tir sinh khéi ky khi
nhiét 46 thudng (mesophilic)

Trong thdfi gian vdn hanh ban diu d€ tao sinh khdi hi€u nhiét, mic tii lwgng hitu
co thé tich (OLR - Organic Loading Rate) dugc duy tri & mic khd thdp, chi trong
khodng 1 — 2,5kg COD/m’.ngiy. Nhung hiéu qui loai COD tuong d6i thip mic du
chi ¢6 cd chit duge bom vio. Lugng bin trdi ra khd nhiéu khi ting nhiét 8 tir 30°C
1én 45°C do bi sO¢ nhiét. Thi gian d€ vi sinh thich nghi khi vin hach vdi nhiét dd
cao 1a khd 14u, khodng 30 ngdy tif ngay 51 d&€n ngay 83, hiéu suit loai COD mdéi
ting tif 35% 1&n 87% 481 vdi thi nghiém cd chat bd sung 13 methanol. Sau d6 tif ngay
86 dén ngay 100, hiéu suit loai COD cda cét 1 (cd chat 1A methanol) hiéu suit ludn
&n dinh & 84 — 89,91% (xem Hinh 8).

P3i v6i thi nghiém co chit b sung 13 ethanol, qud trinh thich nghi vdi nhiét 46
cao cla sinh khoi con 14u hon va khi vin hanh & nhiét d¢ 45°C af ngay 31 dén ngay
100, hiéu sudt loai COD cao nhit dat duge 12 83% (xem Hinh 9).

Hinkl: Hid¢u qus xid 1¥ 467 vdi methanol

myg/l
2000 100 %
1800 4
1600 + 4 80
1400 +
1200 4 60
1000
800 + 1 a0
£00
400 T + 20
200 +
0 ]
5 21 54 71 B2 96 113 131 145 158 ngdy
—8—CODin —— N hiét dg —e— T3t idng —liy— % —#—LESin

(mgfl) {0C) CoD gid kb gl

Hinh 8. Qud trinh tao sinh khéi higu nhiét doi voi thi nghi¢m co chidt bd sung 1d Methanol

18



Hinh 9. Qud trinh tao sinh khoi hiéu nhigt d6i vdi thi nghigm co chdi b8 sung la Ethanol

Hinh2: Hi¢u qud xif 1§ 461 vdi ethanel
mg/l
1600 T 100 %
1 80
1200
+ 80
800 1
4 40
400
+ 20
P o ciieansan hen imetrdttaettaterasestutiearttvtitastassttin AR ;
5 21 54 71 83 96 113 131 145 159 redy
il ODin —8— Nhiét d6 ~—&— Tdilugng —a— %, khd —3#—TLESin
(mg/1) ©C) COD(g/id) CoD mg/l

Sin lugng metan & ca hai thi nghiém lic diu khi mdi ting nhiét 46 c6 gidm di
mdt cdch 16 rét nhung khi di thich nghi thi sén Iugng metan phuc hdi méot céch
nhanh chéng (xem Hinh 10 va 11).

L

COD - CH4 oC-%
10 100
"1 ‘ .“ |
i \ :

i - i ﬂ
6 1 . Whee. n'l'., 1 60
e,
4 1 " RV Yetere 1 40
W .
2 . 1 20
0 Jene Lo
5 32 75 96 127 150 175 ngdy
—e—pH —M—COD —e-T&i lugng == Nhiét d4 —h— %
CH4 COB(g/td) 0C) khad
glid cOD

Hinh 10. S4n lugng methane cia thi nghi¢m co chdt b8 sung la Methanol
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oC - % COD -CH4

100 10
80 - 8
80 - 16
40 \ 1A . y 14
20 r '? 12

0 . . ' Lo
ngay
=~ Nkiét 46 =% khdt —&—pH ~M—COD —e—T4dj ludng
(0C) COD CH4(g/ld) COD(g/d)

Hinh 11: Sdn lugng methane ctia thi nghig¢m co chdt bd sung la Ethanol

Anh hudng cda y&u t& nhiét 4¢

Khi ting nhiét d6 tit 30°C 1&n nhiét 40 45°C thi hiéu qui loai COD bt diu gidm
mdt cdch 16 rét @dng thoi kéo theo sdn Iugng methane ciing suy gidm. Thdi gian dé
thich nghi véi nhiét do 45°C trong khodng hon 30 ngdy va hiéu suit loai COD & cd
hai cot thi nghiém bit ddu ting trd lai.

Khi ting nhiét d6 & cd hai thi nghiém i 45°C 1&n 55°C tit ngiy 102, hiéu suat
loai COD & ¢4 hai thi nghiém ddng loat gidm xudng < 30% (xem Hinh 8&9). Tuy
nhién, sau d6 & cot thi nghiém 1 (co chit 13 methanol), hiéu suit loai COD nhanh
chéng duge phuc hdi trd lai va dao ddng trong khodng ti¥ 50 — 69% tif ngay 123 —
165 (xem Hinh 8). Con & thi nghiém 2 (cd chat b8 sung 14 ethanol), hiéu suit loai
COD vin & mifc thap < 45% mijc di vin hanh & nhiét 35 55°C trong khodng 60 ngay
tr ngay 102 — ngay 162 (xem Hinh 9). Nhu viy, thoi gian thich nghi d61 véi nhiét dd
55°C, dugc coi 1a khdi ddu ciia cong nghé sinh hoc ky khi hi€u nhiét, 14u hon ddng
k€& va vai tro cla cdc co chat bit ddu thé hién rd.

5.3.2. Thi nghiém xit Iy nuéc thai nhuém vdi sinh khéi ky khi hi€u nhiét va hju
xi 1§ biing FBR

NuGc thdi nhudm duge xi& Iy bing sinh kh6i ky khi thermophilic véi nhiét do
trong thi€t bi UASB dirge ki€m sodt &n dinh & 55°C, sau d6 1iép tuc dude xif 1y trong
thi&t bi FBR trong khodng 60 ngay lién wyc, tif ngdy 285 dén ngay 348. Hiéu qua loai
COD trong sudt 20 ngay ddu, 1 ngiy 285 dén ngiy 304, khd thip, chi dao dong
trong khodng tir 22 - 35%. P mau cia nuSc thdi c6 gidm nhung & mifc rdt it. C6 thé
coi ddy 14 thdi gian thich nghi cta sinh khdi ky khi hi€u nhiét, von duge phdt trién
trén nén cd chit metanol, [3 mdt hop chit hitu co 14t d& phin hily sinh hoc, véi nude
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thai chita cdc loai hod chat nhudm khé phan hiy sinh hoc, lai ¢6 thé ¢6 doc tinh sinh
hoc & mitc d6 nhat dinh.

Tit ngdy tht 21, qua trinh phin huy hitu cd bit ddu dugc cdi thién rd rét. Hiéu
qué loai COD ting din tr ~ 39 % vao ngdy thit 31 (316) d€n 82 % vao ngay 63 clia
thi nghiém x& [y nudc thdi nhudém (ngay 348 cda toan bd thi nghiém). Trong giai
doan nay, mic dd hiéu qua x¥ 1y clia FBR chua cao, ciing chi dat ti da ~ 57 % &
nhiing ngay cudi, nhung qua trinh khir mau xdy ra rat kha quan. Trong 2 tudn cudi,
d6 mau sau khi qua UASB gidm manh, tif 200 don vi Pt — Co xudng con 70, va gidm
déu chi con 22 don vi Pt — Co, nudc thai sau khi xtt Iy bing UASB (Thermophilic va
hau xit 1y bing FBR, di dat dudc tiéu chuin thai loai B va khéng cdn mau, thuin tuy
chi bing cdc gidi phdp sinh hoc. Qué trinh nay dat dugc véi tai trong hitu co thé tich
(VOL) ~1.6 gCOD/l.ngay va thdi gian luu thiy lyc (HRT) khd ngén, chi khodng 10h.

K&t qud chi tiét duge trinh bay trong Béang 8, Hinh 12&13 va anh 6 (phu luc)
dudi day.
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Bing 8 Xu Iy nnﬁs thdi nhupm bing UASB va FBR & diéu kign nhiét d cao
C

(i thermoghilic)(-; 59

Ngiy pH CODii CODout  Tdiligng % khit CODout % khi¥ D¢ mau- D6 mau- HRT
(mgh) (mgM) gCODAngdy  COD sau FBR CcoD in out (h)
sau FBR _ Pt-Co/L.__ Pt-Co/L
285 7.1 655 510 145 221 109
288 72 652 400 144 387 109
292 715 647 580 146 103 10.7
29 72 652 530 146 187 108
298 725 657 520 149 209 106
300 7.05 659 490 151 256 106
32 7. 659 500 15 241 106
34 73 664 433 152 348 10.6
316 7.1 66l 400 1.51 395 106
318 74 663 350 153 472 105
321 725 660 220 152 667 150 31.9 10.5
324 71 655 200 153 695 180 10 104
328 73 663 210 1.55 684 175 16.7 103
330 7.35 643 180 1.68 72 140 22.3 9.3
333 715 617 150 149 757 146 27 200 70 10
336 705 647 170 1.8 737 130 23.6 200 65 8.7
339 72 63 120 1.67 81 80 334 200 42 9.2
342 695 675 140 1.56 793 60 57.2 200 45 105
345 69 661 132 151 801 65 50.8 200 32 106
348 72 657 120 7 159 818 62 434 200 22 10
Nguon: Phan vién Nhigt doi - Moi truomg Qudn su, 3/2003
Hinh 12; Hi¢u qui x& 1§ nuée thai nhuém (mesophilic)
1500 -+ 80%
1400
15
1100 % 60
500
800 - A 40
600
290
400 20
200 -
100
0 ittt —+—+—+—+ 0
1 13 21 29 37 50 DeAy
~—= C(Obin ——CObDout —¥%--COD ~h— %
{mgh) (mg/M) San khit
FRR coD N
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Hinh 13 : Hiéu qué x& 1y ndde thii nhudm hi€u nhigt (550C)

sod™2! — 100

285 296 302 318 328 336 345 Ngay
~t=- CODin &~ CODout —8—(0Dout —N— % kit
(mgh) (mg/) sau FBR COD
Thermophilic

Hinh 14: Hi¢u gua xi& 1§ nudc thdi dé¢ nhuém & nhigt 39 65°C
mg/l - Pt-Co
500

~i— D¢ man 0= DBS man —&— %loai Mau —~e— 9 khit ~¥— Tii lugng —w— Nhiét d6

inlet outlet CoD COD(g/1d) (0C)
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Ti ngay 596 cot thi nghi€ém 2 sau khi ning nhiét d6 1én 65°C trong thdi gian khi
lau va hiéu sudt loai COD cia thié€t bi ludn dat & mitc cao > 90% va luén 8n dinh
trong th&fi gian dai véi tai hegng [de nay dat duoc 14 7,6 — 8,0 kgCOD/L.ngay. Lic
nay nudc thai dét nhudm duge 1ay trye ti€p & khau nhudm vai cla cong ty dét Thing
Lgi va dua vao thiét bi. Nu6c thai sau khi 14y tir nha mdy truSc khi dua vao mé hinh
thi€t bi dugc b8 sung thém metanol dé€ COD dat & mitc 6000mg/l. Ti¥ ngay 598 lic
dau hiéu suit loai COD ¢6 gidm nhe tir 92% xudng con 80% nhung sau dé thi ting
trd lai d€n ngay 610 hiéu sudt loai COD la 93% tai lugng dat duge lic nay 1a ~
8kgCOD/l.ngay. Hiéu qui loai mau lic diu rdt thdp khodng 40% nhung dén ngay
614 thi da ting mot cich ddng lic nay vao khodng ~ 93%. T ngay 620 thiét bi dugc
dua nudc thai ¢6 dd mau 16n hon vao khoang 700 Pt — Co, nhung hiéu suit loai mau
ciing nhu loai COD cta thiét bi ludn dat & mifc cao, hiéu suit loai COD ludn > 94%,
loai mau ~ 95%. Dé&n ngay 640 thi nudc thdi dua vao thi€t bi ¢6 d6 mau vao khodng
800 don vi Pt — Co va qué trinh phan hiy mau cia thi€t bi vin dat & mic cao hic nay
nudc thai diu ra sau khi xit Iy biing UASB (thermophilic) chi c¢én 18 don vi Pt - Co
(xem Hinh 14). K&t qua chi ti€t dudc trinh bay trong bing phu luc két qua theo doi
thi nghiém.

25



Baing 8hLoai COD két hop khit mau bdng céng nghé sinh hoc ky khi hiéu nhiét

tai 65°C
Chu thich: Nudc thdi phan xudng nhudm 13y tir Cong ty X28

Ngay pH COD cob YOL % loai Mau Mau % loai HRT
in out  gCOD/L.ngay COD (in) (out) mau (h)

616  7.15 2950 180 7.04 93.9 305 22 92.8 10.1
618 7.05 3040 160 7.47 94.8 314 20 937 9.8
620 6.95 3110 175 7.53 94.4 362 110 69.6 99
622 7.15 3060 195 1.7 937 357 100 72 9.6
624 7.45 3130 156 7.62 95.1 365 60 83.6 9.9
626 7.3 3120 175 7.38 94.4 364 80 78.1 10.2
628  7.25 3100 195 7.49 93.8 362 30 91.7 i0
630  6.95 1580 205 392 87.1 368 44 88.1 9.7
632 6.85 1530 225 371 B5.3 356 30 91.6 99
634 7.1 1540 215 3.81 86.1 359 25 93.1 938
636 6.9 1510 206 3.52 86.3 351 30 91.5 103
638 6.7 1620 204 3.93 874 377 20 94.7 99
640  7.25 1550 215 3.73 86.1 360 22 93.9 10
642  7.35 1580 225 in 857 419 80 80.9 10.2
644 7.25 1600 180 4.01 38.8 426 90 78.9 9.6
646 73 1570 175 3.84 88.9 419 70 833 5.9
648 6.95 1550 135 3.74 91.3 413 66 84.1 10
6350  7.13 1590 110 3.83 93.1 424 55 87.1 10
652 695 1540 106 3.76 93.1 410 40 90.3 9.9
6354  7.25 1570 190 3.85 87.9 418 43 89.7 9.8
656  7.35 1540 130 3.78 91.6 410 37 91 9.8
658  7.15 1540 120 3.76 92.2 410 20 95.2 9.9
660  7.25 1540 105 3.8 93.2 411 18 95.7 9.8
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6. DE XUAT QUY TRINH CONG NGHE XU LY NUSC THAI DET NHUOM

Nhir d3 phin tich & muc 2.3., s6 dd quy trinh cong nghé truyén thdng cé hiéu
qué xit Iy COD va mau twong d6i thap, nhung lai ddi héi nhiéu ning lugng va mit
bing. Tir két qui nghién cttu cia dé tai, c6 thé dé xuit mdt quy trinh cong nghé
mdi, dua trén nén ting 4p dung c6ng nghé sinh hoc ky khi hi€u nhiét, nhu dugc trinh
bay dudi day.

Nudc thai nthuém

<

Bé gom

e

NPK

B& ky khi (hi€u nhiét) [

lg—

B& FBR (hoic AS)

Hoéa chét keo tu P Keo tu
\ 4
B& ling héa ly BE gom bun
Khtt tring Mady ¢p bun

I '

Thai ra noi tép

Hinh 15: So dé cong nghé xit Iy nudc thdi nhuém dp dung cong nghé sinh hoc
ky khi hiéu nhiét

27



So d4 cong nghé sinh hoc ky khi ndy da dugc 4p dung 8 KCN M§ Phudc — Binh
_ Duong, dé xit Iy nudc thdi nhuém cling véi nude thdi mot s6 nganh cong nghiép
khdc, ciing nhu nude théi sinh hoat cia c6ng nhin cdc nha mdy, vdi cong sudt thiét

k& 4000 m*/ngdy dém, nhu trinh bay dudi diy:

Nha mdy N1

3

Xit 1y sd bo N1

Nha mdy N2

Nha may NN

’

Xit 1y so bd NN

|

& NPK

Héa chatkeotu | Keo tu

! v

Bé ling haly | B& gom ban

: L Y

Miy ép bun

Khit tring

) | '

Théi ra noi ti€p

Hinh 16: So dd cong nghé xit Iy nudc thdi nhudém dp dung cong nghé sinh hoc
= ky khi

Do cédc ngudn thai cé dic trung khic nhau, hon nita déu di duge xit Iy dat loai
B, TCVN 5945, 1995 trudc khi x4 vao hé thdng xit I nudc thdi tip trung, nén nhiét
d6 nudc thai khong cao. Tuy thuc hién & ché dd mesophilic, ¢céng doan ky khi ciing
da thé hién hiéu qua cao trong viéc chuyén héa cac hgp chit mau rat bén sang dang
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mau t&i, nhumg dé phéan hiy sinh hoc hon rat nhiéu. Nhu duge trinh bay trong bing
dusi day.

Bdng 9. Két qud xit Iy nuéc thai nhuém va hén hop cdc nguon khdc
Nha may XLNT tap trung KCN M5 Phudc (théi gian chay ché d)

Ngay Chi tiéu Pon vi Mau phén tich
Sang Chiéu M1 M2 M3 M4 M35
15/09/04 pH 7.02 7.12 7.04 7.1
DO mg/l 0.57 0.48 4.8 6.59
COD mgl 165 65 15
SS  mg/l 29 26 12 7 6
Mau Co-Pt 824 816 469 363 27
16/09/04 pH 6.88 7.09 7.01 7.08
DO mg/l 1.25 0.64 5.77 5.7
COD mg/l 112 85 36
SS mgl 30 15 2 4 6
Mau Co-Pt 466 782 444 435 165
17/09/04 pH 6.78 6.98 6.93 6.9 6.9
DO mg/l 2,61 1.1 3.94 4.33 4.98
COD mg/l 168 88 34
§SS  mg/l 22 21 6 16 6

Mau Co-Pt 602 790 405 372 116

Ngudn: Phdn vién Nhiét doi - Moi truomg Qudn su, 9/2004
Chu thich

M1 - miu s& 1: DAu vao tai bé gom nudc thai

M2 - miu s6 2: Sau bé diéu hoa ky khi

M3 - miu 58 3: Sau b€ sinh hoc hi€u khi

M4 - miu s6 4: LAy tai bé ling héa 1y

M5 - miu s8 5: Liy sau bé hoa 1y
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7.1.

7.2.

7.3.

KET LUAN

Nudc thai nhuém

Céac nha mdy dét nhudém cla quin doi va ngodi nha nude déu s dung
nhiéu loai thudc nhudm khic nhau, khéng ¢6 trudng hop chi st dung duy
nhat mdt loai thudc nhudm néi chung hay thudc nhudém gdc nitroso nét
riéng.

Ngoai ra, nudc thdi dét nhudém con chita rdt nhiéu loai hod chit khdc nhu
cdc héa chit cdm mau, him mau: CuSO,, K,Cr,0,, [Cr(CH,CO0),], cic
phu gia d€ ting dd bam dinh, ting do khuyéch tdn clia mau, tao 4i luc
giita xd, sdi va cdc phdn o mau..; cdc héa chit khac nhy axit, bao gdm ca
v6 ¢d 1an hitu co: HCl, HCOOH, CH,COOH; cédc loai mudi v6 cd nhu:
Na,CO,, Na,SO,, Na,Si0,, Na,PO,, NaCl: xit va cdc chit oxi héa nhu
H,0,, NaOH; hé (tinh bdt) va cdc chat tay rita...

Vi vay, viéc chi nghién cltu c6ng nghé nudc thdi chita cdc loai thudc
nhudém gdc nitroso vira rat kho thuc hién v6i mau nudce thai thuc su, vira
lam cho dé& tai khé 4p dung thuc t&€. Ban chd nhiém dé tai di diéu chinh
ndi dung nghién cdu cta dé tdi nhanh thanh: “Nghién ciu ing dung cong
nghé sinh hoc dé xit Iy nudc thdi chita cdc logi thubc nhuém’”.

Xit Iy bang céng nghé sinh hoc ky khi mesophilic

C6 khad ndng loai COD

Khd ning loai mau hén hgp truc ti€p chua cao, nhung ¢6 kha ning chuyén
héa cac hgp chit mau rit bén sang dang mau t8i, nhung dé phan hiy sinh
hoc hon rat nhiéu.

X1t Iy bing cong nghé sinh hoc ky khi thermopbhilic

Kha ning loai COD kh4 cao, dat trén 90%

Kha ning loai mau hdn hgp tryc tiép rat kha quan

Khi két hop véi FBR ¢6 thé xtt 1y nude thdi nhudm dat tiéu chuidn méi
trudng TCVN 6980 6984, 2000

Kha ning 4p dung thuc € rdt cao.
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PHY LYC

Anh 1: M5 hinh UASB Anh 2: M5 hinh UASB

Anh 3: Lip a4t md hinh FBR
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Anh 5: Thi nghiém dang mé (batch experiment)
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Anh 6: tif phai qua tréi:

- Nudc thai nhudm trude khi xir 1y

- Nudc thai nhudm sau khi qua UASB mesophilic (30°C)

- Nutée thai nhudm sau khi qua UASB thermophilic (55°C)
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Mot s6 hinh dnh minh hoa qué trinh khd mau khi mé hinh van hanh
véi nudc thdi dét nhudm IGy tir Nha Mdy Dét Théng Lai

Nuéc thai dét nhudm truée va sau khi xif Iy UASB - Hiéu nhiét & nhigét d§ 55°C

Nuédc thai dét nhufm trudce va sau khi xit Iy UASB — Hiéu nhiét
Va két h¢gp FBR & nhiét dg§ 55°C
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Nudc thai dét nhudm sau va trude khi xat 1y UASB - Hi€u nhiét & nhiét d 65°C

Nudc thai dét nhuém trude va sau khi xi 1I¥ UASB
¢ nhiét 46 65°C k&€t hgp vdi FBR
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