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CHUONG 5

CO SO QUA TRINH XU LY SINH HOC

Phuong phdp sinh hoc dudc ting dung d€ xt 1y cdc chat hitu cd hda tan c6 trong nudc thdi ciing
nhu mot s6 chat vo co nhu H,S, sunfit, ammonia, nitd,... dua trén c¢d s hoat dong cla vi sinh
vat d€ phan hdy cdc chit hitu co gdy 6 nhiém. Vi sinh vat sit dung chit hitu co va mdt s6
khodng chit Iam thic in d€ sinh trudng va phat trién. Mot cdch tdng qudt, phuong phap xt 1y
sinh hoc c6 thé phan chia thanh 2 loai:

- Phuong phép ky khi sit dung nhém vi sinh vat ky khi, hoat dong trong diéu kién khong cé
OXYy;

- Phuong phdp hi€u khi sit dung nhém vi sinh vat hi€u khi, hoat dong trong diéu kién cung
cap oxy lién tuc.

Qud trinh phan hiy cdc chat hitu cd nhd vi sinh vat goi 13 qud trinh oxy héa sinh héa. P& thuc
hién qu4 trinh nay, cdc cht hitu cd hoa tan, ca chit keo va cdc chat phan tdn nhd trong nudc
thdi can di chuyén vao bén trong t& bao vi sinh vat theo ba giai doan chinh nhu sau:

- Chuyén cic chit & nhiém tir pha 16ng téi bé mit t&€ bio vi sinh vat;

- Khuéch t4n tir bé mit t&€ bao qua mang ban thAm do sy chénh léch nong do6 bén trong va
bén ngoai t€ bao;

- Chuyén héa céc chit trong t&€ bao vi sinh vat, sdn sinh ning ludng va téng hop t& bao mdi.

T6c dd qué trinh oy héa sinh héa phuc thudc vao nong dd chit hitu cd, ham lugng céc tap chat
va muc dd n dinh clia luu lugng nude thai vao hé théng xi 1y. O mdi dieu kién x& 1y nhat
dinh, cdc y&u td chinh 4nh hudng dén tdc dd phdn ng sinh héa 1a ch& do thdy dong, ham
lugng oxy trong nudc thdi, nhiét do, pH, dinh dudng va nguyén t6 vi lugng.

5.1 PONG HOC QUA TRINH BUN HOAT TiNH HIEU KHi
5.1.1 Nhitng Phuong Trinh Co Bian

- Phuong trinh Monod

S
Ks+S

Y2

x /Jmax

Trong doé:

TS: Nguyén Trung Viét 5-1
TS: Tran Thi My Diéu
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+u  :hing sd téc do ting trudng dic biét

+ Umax : hing s& toc do ting trudng dic biét cuc dai
+S  :ndng do cd chat (mg/L)

+ K :hing so tdc do Y2 (mg/L).

- Méi lién hé giita sinh khdi va co chat

X ds
dt dt
Trong d6:

+Y: hé so thu hoach (gVSS/gBOD).
- Téc do phan hdy noi bao:

dX
E:ﬂx_kdx =T

5.2 QUA TRINH SINH HQOC HIEU KHi
Qui4 trinh x1t Iy sinh hoc hi€u khi nudc thdi gom ba giai doan sau:

- Oxy héa cdc chit hitu co:

Enzyme
CxHyOZ + O, CO, + H,O + AH
- Téng hop t&€ bao méi:
Enzyme

CXHyOZ + NH; + 02 C02 + HQO + C5H7N02 - AH

- Phan hiy noi bao:

Enzyme

C5H7N02 + 50, 5CO, + 2H,0 + NH; + AH

Céc qud trinh x 1y sinh hoc bing phudng phdp hi€u khi c6 thé x4y ra & diéu kién tu nhién
hoic nhan tao. Trong cdc cong trinh xit Iy nhin tao, ngudi ta tao diéu kién t6i uu cho qua trinh
oxy héa sinh héa nén qu4 trinh xi Iy ¢6 td¢ do va hiéu suit cao hon rat nhiéu. Tuy theo trang
th4i ton tai cla vi sinh vat, qud trinh x{ 1y sinh hoc hi€u khi nhin tao c6 thé chia thanh:

- Xt 1y sinh hoc hi€u khi v6i vi sinh vat sinh truéng dang 10 liing chli y&u dudc st dung dé
khit chat hitu co chita carbon nhu qué trinh biin hoat tinh, ho 1am tho4dng, bé phan tng hoat

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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dong gidn doan, qud trinh 1én men phan hiy hi€u khi. Trong s& nhitng qua trinh nay, qué
trinh buin hoat tinh 1a qué trinh phé bién nhat.

- Xt ly sinh hoc hi€u khi v6i vi sinh vat sinh trudng dang dinh bam nhu qud trinh bun hoat
tinh dinh bam, bé loc nhé giot, bé loc cao tai, dia sinh hoc, bé phan ng nitrate héa vdi
mang cd dinh.

5.2.1 Qua Trinh Sinh Hoc Tiang Trudng Lo Liing

Bé Bin Hoat Tinh Vi Vi Sinh Vit Sinh Trudng Lo Liing

Trong bé bun hoat tinh hi€u khi véi vi sinh vat sinh trudéng dang 10 lting, qué trinh phan hdy
x4y ra khi nudc thai ti€p xtc v6i bun trong diéu kién suc khi lién tuc. Viéc suc khi nhim ddm
bdo cdc yéu cau cung cAp di lugng oxy mot cdch lién tuc va duy tri bun hoat tinh & trang thdi
lo lttng. Nong dd oxy hoa tan trong nudc ra khdi bé ling dgt 2 khong duge nhd hon 2 mg/L.
T6c @6 sit dung oxy hoa tan trong bé biin hoat tinh phu thudc vao:

- Ty s0 giita lugng thifc dn (chat hitu ¢d ¢ trong nudc thdi) va lugng vi sinh vat: ty 1& F/M;
- Nhiét do;

- Td&c dd sinh trudng va hoat dd sinh 1y clia vi sinh vat;

- Nong dd san phdm doc tich ty trong qu4 trinh trao ddi chat;

- Ludng céc chat ciu tao t&€ bao;

- Ham lugng oxy hoa tan.

Pé€ thi€t k€ va van hanh hé thdng bun hoat tinh hi€u khi mot cach hiéu qua can phai hiéu 16
vai trd quan trong clia quan thé vi sinh vat. Cdc vi sinh vat nay s& phan hiiy cdc chat hitu co ¢6
trong nudc thai va thu ning lugng dé€ chuyén héa thanh t&€ bao méi, chi mot phan chat hitu co
bi oxy héa hoan toan thanh CO,, H,O, NOj’, SO42',... Mot cach t6ng qudt, vi sinh vat ton tai
trong hé théng bun hoat tinh bao gdém Pseudomonas, Zoogloea, Achromobacter,
Flacobacterium, Nocardia, Bdellovibrio, Mycobacterium, va hai loai vi khudn nitrate héa
Nitrosomonas va Nitrobacter. Thém vao d6, nhiéu loai vi khuin dang sgi nhu Sphaerotilus,
Beggiatoa, Thiothrix, Lecicothrix, va Geotrichum ciing ton tai.

Yéu ciu chung khi van hanh hé thong bun hoat tinh hi€u khi 12 nudc thdi dua vao hé thong
can c6 ham lugng SS khdng vugt qua 150 mg/L, ham lugng sdn phaim diu md khong qua 25
mg/L, pH = 6,5 — 8,5, nhiét d6 6°C < t°C < 37°C. Mot s8 so do hé thong bin hoat tinh sinh
trudng 16 1ing dudc trinh bay trong Hinh 5.2.1.

TS: Nguyén Trung Viét 5-3
TS: Tran Thi My Diéu
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Nudc thdi Bé ling 1 Bé ldng 2
Bfni thai
Aa— -
Ban Tuan hoan biin
a. Qud trinh buin hoat tinh hi€u khi ¢8 dién vé6i dong chdy niit.
(Conventional plug-flow activated process)
M4y théi khi

AN

Bé ling 2

Nudc thii g'g

Nudc sau xu 1y
—

Bé ling 2

Ly

Tu4n hoan bun Bun thai bd

b. Qu4 trinh bin hoat tinh hi€u khi khudy trdn hoan toan. (Complete-mix activated sludge process)
Hinh 5.2.1 So d6 hé thdng bun hoat tinh hi€u khi.

Bé‘)Hoat Dong Gian Poan (Sequencing Batch Reactor — SBR)

Bé hoat dong gidn doan 12 hé thong xi Iy nudc thai véi biin hoat tinh theo kiéu 1am diy va x4
can. Qud trinh x4y ra trong bé SBR tudng tu nhu trong bé biin hoat tinh hoat dong lién tuc chi
c6 diéu tit cd xdy ra trong cing mot bé va dudc thuc hién Ian lugt theo cdc budc: (1) -Lam
day; (2)-Phan tng; (3)-Ling; (4)-X4 can; (5)-Ngung. S do hé thong SBR dugc trinh bay
trong Hinh 5.2.2.

7 ===y

Lam day Phan tng Ling X3 nudc Ngung
Hinh 5.2.2 So d6 hoat dong cua hé thong SBR.

TS: Nguyén Trung Viét 5-4
TS: Tran Thi My Diéu
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5.2.2 Qua Trinh Sinh Hoc Ting Truéng Dinh Bam

Bé Bun Hoat Tinh Véi Vi Sinh Vit Sinh Trudng Dang Dinh Bdm (Attached Growth
Activated Sludge Reactor)

Nguyén 1y hoat dong clia bé nay tuong ty nhu trudng hgp vi sinh vat sinh truéng dang 10 ling,
chi khéc 12 vi sinh vat phat trién dinh bam trén vat liéu ti€p xiic dit trong bé. Sd d6 ciu tao bé
bun hoat tinh véi vi sinh vt sinh truéng dang dinh bdm dugc trinh bay trong Hinh 5.2.3.

Noouc

Y

thaili

FERAIIC]

Nuéc
sau xu
ly

NS

REFF RS

4y thdi khi dang t
Thiét bi AASR Ong thong khi

Hinh 5.2.3 BE bun hoat tinh vdi vi sinh vat sinh trudng dang dinh bam.
(Attacted Growth Activated Sludge Reactor — AASR).

Bé Loc Sinh Hoc Nhé Giot (Trickling Filter)

Bé loc sinh hoc 12 mdt thiét bi phan ng sinh hoc trong d6 cdc vi sinh vit sinh trudng cd dinh
trén 16p vat liu loc. B& loc hién dai bao gom mot 16p vat liéu d& thAm nudc vdi vi sinh vat
dinh két trén d6. Nudc thdi di qua 16p vat liéu ndy sé thAm hoidc nhd giot trén dé. Vat liéu loc
thuong 12 dd ddm hoidc cdc khoi vat liéu déo cé hinh thd khdc nhau. Né&u vat liéu loc 1a da
hoic séi thi kich thudc hat dao dong trong khodng 25-100 mm, chiéu siu 16p vat liéu dao
dong trong khodng 0,9-2,5 m, trung binh 1a 1,8 m. B& loc véi vat liéu 1a d4 dim thudng c6
dang tron. Nudc thdi duge phan phdi tén 16p vat liéu loc nhd bo phan phin phdi. BE loc véi
vat liu loc 1a chat déo c6 thé c6 dang tron, vudng, hodc nhiéu dang khic véi chiéu cao bién
ddi tir 4-12 m. Ba loai vat liéu bing chit déo thudng dung 1a (1) vat liéu véi dong chdy thing
ding, (2) vat liéu véi dong chdy ngang, (3) vat liéu da dang.

Chat hitu cd sé& bi phan hly bsi quin thé vi sinh vat dinh két trén 16p vat liéu loc. Cdc chat
hitu cd ¢6 trong nuSe thai s& bi hap phu vio mang vi sinh vat day 0,1 — 0,2 mm va bi phan
hiiy bdi vi sinh vat hi€u khi. Khi vi sinh vat sinh truéng va phdt trién, bé day 16p mang ting

TS: Nguyén Trung Viét 5-5
TS: Tran Thi My Diéu
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1én, do d6, oxy da bi tiéu thu trudc khi khuéch tdn hét chiéu day 16p mang sinh vat. Nhu vay,
mdi trudng ky khi dugc hinh thanh ngay sdt bé mit vat liéu loc.

Khi chiéu day 16p mang ting 1én, qua trinh dong héa chit hitu c¢d xay ra truc khi chiing ti€p
xtic v6i v6i vi sinh vat gan bé mit vat liéu loc. K&t qué 1a vi sinh vat & day bi phan hiy noi
bao, khong con khd ning dinh bdm I&én bé mit vat liéu loc, va bi rira troi.

Dia sinh hoc (Rotating Biological Contactor)

Pia sinh hoc gom hang loat dia tron, phing, bing polystyren hoic polyvinylclorua (PVC) 1ip
trén mot truc. Cac dia dugc dit ngip trong nudc mot phan va quay cham. Trong qud trinh van
hanh, vi sinh vit sinh truéng, phat trién trén bé mit dia hinh thinh mot 16p mang méng bam
trén bé mit dia. Khi dia quay, 16p mang sinh hoc sé ti€p xiic véi chit hitu co trong nuée thai
va v6i khi quyén dé hap thu oxy. Pia quay s& 4nh huéng dén sy van chuyén oxy va ddm bio
cho vi sinh vat ton tai trong diéu kién hi€u khi.

\

£l
sl

O |

D

Hinh 5.2.4 Dia sinh hoc (RBC).

5.3 QUA TRINH SINH HQOC KY KHI
Qui4 trinh phan hily ky khi cdc chit hitu co 12 qué trinh sinh héa phiic tap tao ra hang trim sdn
phidm trung gian va phdn Ung trung gian. Tuy nhién, phuong trinh phdn Gng sinh héa trong

diéu kién ky khi c6 thé biéu dién don gidn nhu sau:

Vi sinh vat
(@117 ( 511 (1 [0 R —— > CHy4 + CO, + H, + NH;3 +H,S + T& bao méi

Mot cach tdng qudt, qua trinh phan hiy ky khi x3y ra theo 4 giai doan (Hinh 5.3.1):

- Giai doan 1: Thdy phan, cit mach cdc hdp chat cao phan ti;

TS: Nguyén Trung Viét 5-6
TS: Tran Thi My Diéu
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- Giai doan 2: Acid héa;
- Giai doan 3: Acetate hoa;
- Giai doan 4: Methane hoa.

Céc chat thdi hitu ¢d chia cdc nhiéu chat hitu c¢d cao phin t& nhu proteins, chit béo,
carbohydrates, celluloses, lignin,... trong giai doan thily phan, sé dugc cdt mach tao thanh
nhitng phan tr don gidn hon, dé phan hiy hon. Céc phan ting thity phan s& chuyén héa protein
thanh amino acids, carbohydrate thanh dudng don, va chit béo thanh cdc acid béo. Trong giai
doan acid héa, cdc chat hitu cd don gidn lai dudc ti€p tuc chuyén héa thanh acetic acid, H, va
CO,. Ciéc acid béo dé bay hoi chil yé&u 1a acetic acid, propionic acid va lactic acid. Bén canh
d6, CO, va H,, methanol, cdc rudu don gidn khéc cling dugc hinh thanh trong qud trinh cit
mach carbohydrat. Vi sinh vat chuyén héa methane chi c6 thé phan hiy mot s6 loai cd chat
nhat dinh nhu CO, + H,, formate, acetate, methanol, methylamines va CO. C4c phuong trinh
phan @ing xdy ra nhu sau:

4H2 + C02 > CH4 + 2H20
4HCOOH - CH4+ 3CO; + 2H,0
CH3COOH - CH4 + COz

4CH3OH > 3CH4 + CO; + 2H,0
4(CH3)3N + HzO -> 9CHB4 + 3C02 + 6H20 + 4NH3

)
4% H,

Phitc chit hitu c6 76% |l Acid hitu co CH,

~_ 52% 72%
20% I

I Acetic acid

| I—

Qua trinh acetate héa i Qu4 trinh methane
Qud trinh thdy phan va khtt hydro héa

Hinh 5.3.1 Quad trinh phan hiy ky khi.
Tuy theo trang thdi cdia biin, ¢6 thé chia qué trinh xt 1y ky khi thanh:
- Qud trinh x& Iy ky khi v6i vi sinh vat sinh trudng dang 16 ltng nhu qua trinh ti€p xic ky

khi (Anaerobic Contact Process), qud trinh x{f 1y biing 16p bun ky khi v6i dong nudc di tir
dudi 1én (Upflow Anaerobic Sludge Blanket - UASB);

TS: Nguyén Trung Viét 57
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré nguén khi ban phét hanh lai théng tin tir trang nay.



E/d" e CONG TY MOI TRUSNG Tel: (08)5150181
=) o LI XA GREE Fax: (08)8114594
e T — www.gree-vn.com

GREEN EYE ENVIRONMENT

- Quad trinh x& Iy ky khi v6i vi sinh vat sinh trudng dang dinh bam nhu qud trinh loc ky khi
(Anaerobic Filter Process).

5.3.1 Qu4 Trinh Sinh Hoc Ting Trudéng Lo Litng
Qud Trinh Tiép Xiic Ky Khi (Anaerobic Contact Process)

Mot s6 loai nuéc thdi c6 ham lugng chit hitu cd cao c¢6 thé xit 1y rat hiéu quéa bing qu4 trinh
ti€p xiic ky khi (Hinh 5.3.2). Qu4 trinh phan hiy x4y ra trong bé kin véi bun tuin hoan. Hon
hop blin va nuSe thai trong bé duge khudy tron hoan toan. Sau khi phan hily, hdn hop dudc
dua sang bé ling hoic bé tuyén ndi dé€ tich riéng biin va nudc. Bun dudc tuin hoan trd lai bé
ky khi. Ludng bun du thdi bd thudng rat it do téc dd sinh trudng clia vi sinh vat kha cham.

/ Tuyén néi/Ling
Nuéc thai Nudc sau xit 1y
O

Tuan hoan bun

Hinh 5.3.1 So db thiét bi xit 1y sinh hoc ti€p xtc ky khi.
UASB (Upflow Anaerobic Sludge Blanket)

DPay 1a mdt trong nhitng qu4 trinh ky khi dugc ng dung rong rai nhat trén th€ gidi do hai dic
diém chinh sau:

- Cé ba qua trinh, phan hiy - ling bun - tach khi, dugc 14p dit trong cing mot cong trinh;
- Tao thanh céc loai bun hat c6 mat do vi sinh vat rat cao va tdc do 1ing vudt xa so v6i bun
hoat tinh hi€u khi dang 16 liing.

Bén canh d6, qud trinh xi 1y sinh hoc ky khi sit dung UASB con c¢6 nhitng uu diém so v6i qué
trinh bun hoat tinh hi€u khi nhu:

- [t tiéu t6n ning lugng van hanh;

- [t bun dw, nén gidm chi phi x& 1y bun;

- Bun sinh ra dé tach nuéc;

- Nhu cau dinh dudng thap nén gidm dugc chi phi bs sing dinh dudng;

- C6 kha niing thu hoi niing lugng tir khi methane;

- C6 kha niing hoat dong theo mila vi bun ky khi c6 thé hoi phuc va hoat dong dudc sau mot
thoi gian ngung khong nap li€u.

TS: Nguyén Trung Viét 5-8
TS: Tran Thi My Diéu
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So d6 bé UASB dugc trinh bay trong Hinh 5.3.3. NuSc thdi dugc nap liéu tir phia ddy bé, di
qua 16p bun hat, qud trinh x{ 1y x3y ra khi cdc chat hifu co trong nu6c thdi ti€p xidc vdi bun
hat. Khi sinh ra trong diéu kién ky khi (chd yé&u la methane va CO,) s& tao nén dong tuin
hoan cuc by gitup cho qué trinh hinh thanh va duy tri bun sinh hoc dang hat. Khi sinh ra tur 16p
blin s& dinh bdm vao cdc hat bun va cling véi khi tu do ndi 1én phia mit bé. Tai diy, qud trinh
tdch pha khi-18ng-rin xdy ra nhd b phan tich pha. Khi theo 6ng din qua bon hap thu chita
dung dich NaOH 5-10%. Bun sau khi tdch khéi bot khi lai ling xudng. Nudc thdi theo mang
tran ring cua din dén cong trinh xit 1y ti€p theo.

Van tc nude thdi dua vao bé UASB dugc duy tri trong khodng 0,6-0,9 m/h. pH thich hgp cho
qud trinh phan hiy ky khi dao dong trong khodng 6,6-7,6. Do d6 cin cung cip di do kiem
(1000 — 5000 mg/L) @& bio ddm pH clia nudc thai ludn ludn > 6,2 vi & pH < 6,2, vi sinh vat
chuyén héa methane khdng hoat dong dugc. Can luu ¥ riing chu trinh sinh trudng cda vi sinh
vat acid héa ngdn hon rdt nhiéu so véi vi sinh vat acetate héa (2-3 gid & 35°C so v6i 2-3 ngay,
& diéu kién t61 vu). Do d6, trong qué trinh van hanh ban diu, tdi trong chat hitu co khong dugc
qué cao vi vi sinh vat acid héa sé tao ra acid béo dé bay hdi véi t6c dd nhanh hon rat nhiéu
[an so vdi toc dd chuyén héa cdc acid nay thanh acetate dudi tic dung cda vi sinh vat acetate
hoa.

Do tai Viét Nam chua c6 loai bun hat nén quad trinh van hanh dudc thuc hién vdi tdi trong ban
dau khodng 3 kg COD/m’.ngd. M&i khi dat d&n trang thai 6n dinh, tii trong nay s& dudc ting
1én gap doi cho dé&n khi dat ti trong 15 - 20 kg COD/m’.ngd. Thoi gian nay kéo dai khodng 3
-4 thdng. Sau d6, bé sé& hoat dong dn dinh va cé kha ning chiu qud tdi, cling nhu nong do chat
thai kh4 cao. Khi métan thu dugc c6 thé sit dung cho viéc dun nau va cung ciAp nhiét. Lugng
bun sinh ra rat nhé nén khong can thi€t phai dit van dé xi 1y bun. Qu4 trinh x{ 1y nay chi tiéu
ton mot lugng nhé ning lugng ding dé bom nudc.

TS: Nguyén Trung Viét 5-9
TS: Tran Thi My Diéu
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Qud Trinh Loc Ky Khi (Anaerobic Filter Process)

Hinh 5.3.3 Upflow Anaerobic Sludge Bed (UASB).

Bé loc ky khi 12 mdt cot chia vat ligu ti€p xiic dé xit 1y chit hitu co chira carbon trong nudc
thdi. Nu6c thdi duge din vao cot tir duéi 1én, ti€p xiic vdi I6p vat liéu trén d6 cé vi sinh vat ky
khi sinh trudng va phdt trién. Vi vi sinh vat dugc giff trén bé mit vat liéu ti€p xidc va khong bi
rita troi theo nude sau xit 1y nén thdi gian luu clia t&€ bao vi sinh vat (thdi gian lvu blin) rit cao

(khoang 100 ngay).
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5.4 QUA TRINH SINH HOC TRONG TU NHIEN (HO SINH VAT)

Tuy theo ndng do oxy hoa tan c6 trong ho, hé thdng ho sinh vat dudc phan loai thanh: (1) ho
hi€u khi, (2) ho hi€u khi tuy tién, va (3) ho ky khi.

HO6 hiéu khi

HO sinh vat hi€u khi don gidn nhat 13 cdc ho bing dat dung dé xi 1y nuSc thdi bing cdc qud
trinh ty nhién duéi tdc dung clia cé vi sinh vat va tdo. H6 hi€u khi chita vi sinh vit va tdo §
dang Io Ittng, va diéu kién hi€u khi chi€m uu th€ sudt do siu ho. C6 hai loai ho hi€u khi co
ban: (1) ho nudi tdo nhiim tao dicu kién dé tdo phat trién manh nhat, c6 dd siu tir 150 — 450
mm; (2) ho hi€u khi nhim dat dudc lugng oxy hoa tan trong ho 16n nhat, ¢6 dd sau < 1,5 m.

Trong bé quang hgp hi€u khi, oxy dudc cung cAp bing qud trinh khuéch tidn khi bé mit tu
nhién va qud trinh quang hdp cla tdo. Ngoai trif tdo, quan thé vi sinh vt ton tai trong ho
tuong tu quan thé vi sinh vt trong hé thong bun hoat tinh hi€u khi. Vi sinh vat st dung oxy
sinh ra tir qud trinh quang hop cda tdo dé€ phan hity hi€u khi cdc chat hitu cd. Cédc chat dinh
dudng va CO, thai ra tir qud trinh phan hiy nay lai 12 ngudn thifc in cho tdo. M6i quan hé
cong sinh giita tdo va vi sinh vat trong ho hi€u khi dugc trinh bay trong Hinh 5.4.1.

T 2
a0 Néng lugng
mat tréi

CO,, NH;
PO, H,0

0}
Chat hitu co o T& bao méi
Vi sinh
vt

Hinh 5.4.1 M6i quan hé cdng sinh giifa tdo va vi sinh vat trong ho hi€u khi.

Té4o méi

HOo hiéu khi tiy ti¢n

HO 6n dinh chat lugng nudc thai trong d6 ton tai cd ba loai vi sinh vat hi€u khi, ky khi va hiéu
khi ty tién dudc goi 1a ho hi€u khi tuy tién.

Trong ho hi€u khi tiy tién ton tai 3 vang: (1) ving bé mit ndi tdo va vi sinh vat ton tai trong
mdi quan hé cong sinh nhv trinh bay trén; (2) ving ddy ky khi, & d6 chat rin tich liy dudc
phan hdy duéi tdc dung cla vi sinh vat ky khi; va (3) viing trung gian, mot phan hi€u khi va
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mdt phan ky khi, § d6 chat hitu co dugc phan hiily dudi tdc dung cda vi sinh vat hi€u khi tuy
tién. So do ho hi€u khi ty tién dudc trinh bay trong Hinh 5.4.2.

Anh sdng mdt troi
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Hinh 5.4.2 So d6 ho hi€u khi tiy tién.

Do siu ctia ho hi€u khi ty tién gi6i han trong khodng 1,2 — 2,4 m (4 - 8 ft) va thdi gian luu
nudc c6 thé kéo dai trong khodng 5-30 ngay.
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Hb ky khi

Ho ky khi dugc sit dung @€ xit Iy nudc thai c6 ndong do chat hitu cd va ham lugng cin cao. Do
sau ho ky khi phdi 16n hon 2,4 m (8 ft) va c6 thé dat d&€n 9,1 m véi thdi gian luu nuéc dao
dong trong khodng 20-50 ngay. Qua trinh 6n dinh nuéc thdi trong ho xdy ra duéi tic dung két
hdp ctia qua trinh két tlia va qu4 trinh chuyén héa chit hitu cd thanh CO,, CHy, cdc khi khéc,
céc acid hitu co va t€ bao mdi. Hiéu suit chuyén héa BODs c6 thé dat d&én 70% - 85%.
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