1. So d6 cong nghé

Nwéc thai chira Crom Nwéc thai chira Sulfua Nwéc thai khac
/7 Tt = E'_ —TS ﬂ ﬁ
I Bé gom | \ Bé& gom I Bé gom — Tach dau
e Y — S
I | FeSO. HCI .— - : Mns{n - - -»? ----- Khi i
I N oo o o - - N - - B . A A T T TP TP PP PP
[ Bé tron — phan rng | Bé x(& ly Sulfua
| NaOH, PAC :— — e - IS(;I): (;r_‘: 1
I | L S
| Békeoty-lang == B&trung chuyén < y
\ /
T 7 T , ?
. ~ Bun Téch rac tinh dang tréng quay
Cum xr ly lang l
nuwdc thai Crom A gr————
Bé diéu hoa > RUIREL i Khi
. HC trung hoga \:— _———_ e - ————— . PAC

____________________

Bun ldng e !
Bé lang keo tu

g—— - - _— - = .y
. 1 N

San phoi bln Bé acid hoa

Cum x{ ly bang
bién phap sinh hoc

Bun

Bé anoxic
dw

\
I
|
Bé& metan hda I
|
|
I
|

|

|

|

|

|

i

N
BLH”I \ 4
tulnq Bé Aerotank 4, Khi

Ry

Bé& I&ang bun sinh hoc

Ghi cha: Bé khir tring
buong nwéc — ?

Du!o‘fng khi = eececcee > X A
Bon loc ap lwc

Puong héa chat = = = p U

Duwéng bun PP A
Nguon tiep nhan
(Ho6 sinh hoc)
Hinh 2.1: So db cdng nghé hé théng x& ly nwéc thai



2. Mo ta cong nghé xwr ly
Nuwérc thai chira crom

Puwoc thu gom riéng dan vé bé gom nuwéc thai crom dé xir ly so bd trwde khi dan vao bé
didu hoa. Tai b& gom, nwéc thai dwoc bom I1&n thung khong ché Iwu lwong nham 6n dinh
lwu lwong trudc khi chay vao bé trén — phan (rng dé hiéu chinh pH vé khodng 2 — 3 va
cham phén sat nham kht ion Cré*. Pé loai trir ion Cré* phai khir chiing thanh crom héa tri
3 Cr?* va sau do loai trir ching bang két tia hydroxide.

Qua trinh khir hiéu qua trong méi trwdng pH thap, vi vay cac hoa chat khir st dung
thwdng dung la cac chat mang tinh acid manh trong qua trinh khir, Fe?* s& chuyén thanh
Fe3*. Phan &ng téng quéat nhu sau:

Cré* + Fe*" + H* = Cr® + Fe¥

Cr¥* + 30H — Cr(OH)g‘L

Trong phan trng oxy hoda khir, ion Fe?* phan (rng v&i Cré*, khir Cré* thanh Cr3* va oxy hda
Fe?* thanh Fe®. Lwong Cr®* da dwoc khir tao thanh Cr3* tao thuan loi cho viéc xtr ly tiép
theo. Phan (rng oxy hoéa khir xay ra nhanh & pH khoéng 2 - 3. Héa chat dwoc pha tron
trong thung dwng hoa chét theo ty 1& nhat dinh va dwoc bom vao dwdng éng nhd cac
bom dinh lwong héa chét gan & phia trén.

Sau khi kh&r Cr®* thanh Cr3*, nwéc thai dwoc dan sang bé keo tu két hop Idng. Do nwéc
thai tr bé trén — phan rng c6 pH thap nén xut dwoc cham thém véi muc dich & dwa pH
vé gia tri pH = 9 — 10, tao diéu kién dé Cr(lll) két tia hoan toan. Ngoai ra, trén dwdng éng
nuéc thai vao bé keo tu két hop lang, PAC va Polyme dwoc cham vao nhdm téng kha
ndng phan &ng keo tu va tao thanh cac béng bun 1&n, tao diéu kién cho qua trinh lang
dién ra dé dang.

Nwé&c thdi chira crom sau x(r ly cuc bd dwoc dan tw chay sang bé diéu hoa va dwoc xir
ly cing v&i cac loai nwéc thai khac.
Nuwérc thai chira sulfua

Puoc thu gom riéng va dan vao bé gom nwéc thai sulfua. Tl b& gom nwéc thai chira
sunfua, nuwdc thai dwoc bom vao bé xr ly so bd tién hanh khi sulfua bang oxy khéng
khi c6 xtc thc MnSO.. Sau d6 nwéc thai tw chdy sang bé trung gian trwdc khi bom vao
bé diéu hoa.

Nwéc thai phat sinh tir cac khau khac

Nwéc thai tlr cac khau khac co6 ham lwong mé, bac nhac cao nén dwoc dan vé bé gom -
tach m& trwde khi vao bé trung gian. Bé tach m& dwoc chia ra lam nhiéu ngan, nham tao
dong chay dé tach cac chéat ban cé ty trong nhe hon nuwéc.

Bé trung gian

Bé trung gian la noi tap trung cac loai nwédc thai phat sinh clia nha may sau khi dwoc xir
ly cuc bd. Tai day nwéc thai dwoc bom Ién thiét bi lwoc rac tinh dang tréng quay dé tach
cac chét rén co kich thwéc Ién hon 2mm con sét lai trwde khi vao bé diéu hoa.

Bé diéu hoa

Bé diéu hoa cé nhiém vu diéu hoa vé lwu lwong, ndng dé va pH nwéc thai gitra cac thoi
diém khac nhau trong ngay cung v&i lwong nwéc thdi chira crom va nuwéc thai chiva
sulfua. B& dwoc bd tri hé thdng phan phéi khi duéi day bé nham x&o tron déu nwédc thai,
khong tao can lang trong bé va han ché qua trinh yém khi xay ra (qua trinh yém khi phat



sinh mui héi rAt manh). Ngoai ra, bé diéu hoa bd tri 02 bom nwéc thai nhing chim dé
bom nwéc 1én thung khéng ché lwvu lwong dé dam bao lwu lwong nwéc thai sang bé lang
dwoc 6n dinh. Bom nwéc thai dwoc trang bi trong bé diéu hoa van hanh ché d6 tw dong
hoan toan theo tin hiéu mwc nwéec.

Trén dworng dng dan nuéc thai vao bé Idng, PAC va héa chat hiéu chinh pH dwoc cham
vao tron déu véi nwéc thai nho thiét bj tron dwoc 1ap dat trén dwong éng dan vao bé
ldng. Phan &ng keo tu dién ra va tao thanh cac béng bun va l&ng xubng tai bé lang bun
hoa ly.

Bé lang keo tu

Trong bé lang, nwéc di chuyén trong éng trung tdm xubng day bé sau dé di chuyén
ngwoc tlr duwdi 1én trén chay vao hé théng thu nwéc sau lang dé tran sang bé xi ly sinh
hoc ky khi UASB. Quaé trinh phan (ng xay ra trong éng trung tam ctia bé lang tao ra cac
béng can c6 kich thwédc Ién dé dang lang xubng day bé. DPay bé céu tao hinh chép dé thu
gom céac can l&ng. Can lang phai dwoc xa ra mdi ngay bang cach xa van bun & day bé,
thdi gian xa bun tuy theo lwong bun nhiéu hay it, cé thé theo déi nwéc xa cho dén khi
khoéng con dac hoac hoi trong la dwoc, théng thwdng thoi gian xa bun khoang 5 - 10
phat. Phan bun lang tir bé 1&ng xa ra chay vao san phoi bun.

Bé sinh hoc ky khi

Bé sinh hoc ky khi 1a céng trinh xt ly nwéc thai bang vi sinh ky khi dinh bam va lo Iing.
Bé& xtr ly sinh hoc ky khi gdm 2 bé: b& metan va bé axit hoa.

Trong bé axit hda, nwéc thai dwoc phan bé déu tr duwéi day va di nguwoc I1én xuyén qua
I&p bun hoat tinh ky khi lo’ Ittng c6 chirc ndng phan hdy cac chéat hiru co phirc tap nhu:
protein, cellulose, lignin, lipids thanh nhirng don phan t&r hoa tan nhw axit amin, glucozo,
axit béo va glyxerol. Giai doan nay cé cac qua trinh chuyén héa cac san phadm cua giai
doan thdy phan tao ra axit h(ru co nhw: axetic, propionic, butyric, lactic...; cac alcol va
ketol nhw etanol, metanol, glyxerol, axetol; axetat,CO, va Ha.

Axetat 13 san phan chinh cta qua trinh 1én men cacbonhydrat cac san pham tao thanh
khac nhau tuy theo loai vi khuan va cac diéu kién nudi cay (nhiét dd,pH, thé oxy hoda
khtr). Vi sinh trong bé axit héa chi yéu la vi khuan 1&n men, vi khuan sinh axetat. Vi
khuan lén men 14 moét nhém vi khuén rat phire tap va gébm nhiéu loai khac nhau. Chirc
nang cla chang la thuy phan cac chat hivu co phire tap va khéng tan thanh cac hop chét
hiru co don giadn va tan dwoc. Tuy theo thanh phan cac hop chét bi ching phan huy ma
ngwoi ta chia thanh vi khuan phan huy celluloza, VK phan huy protein, VK phan huy axit
béo...; VK sinh axetat va hidro cé chirc ndng phan huy cac chét sinh ra & giai doan dau
nhw axit propionic, cac axit béo bac cao...

Phuwong trinh phan ng:

CH3CH20H + H20 => CH3COOH + 2H:>
CH3CH>COOH + 2H>0 => CH3CH3COOH + CO: + 2H;
CH3CH2CH2COOH + H20 => 2CH3COOH + 2H:>

Nw&c thai sau qua trinh axit héa tw chay sang bé metan hoa, la giai doan quan trong
nhat ctia qua trinh x& ly sinh hoc ky khi. Dwéi tdc dung cla vi sinh vat axetic dwoc
chuyén thanh Metan. Nhém vi khuan metan chia thanh 2 nhém phu:
— Nhém vi khudn Metan hydrogenotrophic, st dung hydrogen tw dudng chuyén
hydro va cacbon thanh metan:

COs+ 4H, => CH4 + 2H,0



—  Nhém vi khudn Metan acetotrophic: con goi la vi khuén phan gidi axetat, ching
chuyén axetat thanh metan va cécbon.

CH:COOH  => CHs + CO2

Qua trinh x& ly sinh hoc ky khi dién ra hoan chinh s& chuyé&n hoéa cac chéat hiru co thanh
khi Biogas, khi Biogas dwoc thu gom va dét. Nuéc thai sau dé tiép tuc chay sang bé sinh
hoc thiéu khi bun hoat tinh.

Bé sinh hoc thiéu khi - anoxic

Tai bé sinh hoc thiéu khi, vi sinh thiéu khi phat trién tao diéu kién thuan loi cho qua trinh
kh(r nitrat thanh nito’ va bay vao khi quyén (qua trinh dé nitrat héa-denitrification).

Qua trinh x& ly nito gdm 02 qua trinh sau:
Qua trinh nitrat héa:
NH4* + 1,8630, + 0,098C0O; — 0,0196CsH;O2N + 0,98NO3 + 0,0941H,0 +1,98H"*
Qua trinh khd nitrat:
CHONS + NO3 — Nz + COz+ CsH;O2N + H,O + OH"

Nitrat sinh ra t&r qua trinh nitrat héa trong diéu kién hiéu khi dwoc khuéch tan sang vung
thiéu khi cung vé&i co chéat, tao diéu kién thich hop cho qua trinh khir nitrat xay ra trong
cung mét béng bun. Véi sy két hop clia qua trinh nitrat hoa va khi nitrat, ndéng dd nito
trong nwéc thai dwoc x& ly hiéu qua béi sw két hop gitra bé sinh hoc thiéu khi va bé sinh
hoc hiéu khi bun hoat tinh.

Ngoai ra, bé sinh hoc thiéu khi con doéng vai tro la mot hé chon loc vi sinh (selector) dé
chéng lai hién twong bun ndi (bulking) do vi khudn dang soi gay ra. Nwéc sau bé thiéu
khi sé& tw chay sang bé sinh hoc bun hoat tinh hiéu khi.

Bé sinh hoc hiéu khi - Aerotank

Trong bé hiéu khi bun hoat tinh, cac chat hiru co hoa tan va khéng hoa tan chuyén hoa
thanh béng bun sinh hoc-quan thé vi sinh vat hiéu khi - cé kha nang l&ng dwéi tac dung
ca trong lwc. Nwéce thai chay lién tuc vao bé sinh hoc trong dé khi dwoc dwa vao cung
x40 trén véi bun hoat tinh (oxy hoa tan DO>2mg/l), cung cép oxy cho vi sinh phan hay
chat hivu co. Dudi diéu kién nhw thé, vi sinh sinh trwdng tang sinh khéi va két thanh
béng bun.

VSV + CsH/NO> (Chét hiru CO’) + 50, - 5C0O, + 2H,0 + NH3 + VSV mé&i

Bé& nay doi hdi chon hinh dang bé, trang thiét bj suc khi thich hop. Bé thwdng cé dang
chi* nhat, ham lwgng bun hoat tinh va nhu cau oxy ddng nhét trong toan bd thé tich bé.
Bé& nay cé wu diém chiu dwoc qua tai rat tbt. METCALF and EDDY (1991) dwa ra tai
trong thiét ké khoang 0.8-2.0 kgBOD5/m3.ngay véi ham lwong bun 2.500 - 4.000 mg/L, ti
s6 F/M 0.2-0.6. H6n hop bun hoat tinh va nwéc thai goi la dung dich x&o trén (mixed
liquor), hén hop nay chay dén bé Idng bun sinh hoc.

Bé lang bun sinh hoc

Bé I&ng bun sinh hoc ¢6 nhiém vu lang va tach bun ra khéi nwéc thai. Bun sau khi lang
c6 ham lwong SS = 8.000 — 10.000mg/L, mét phan sé tuan hoan tré lai bé sinh hoc (25-
75% lwu lwong) dé gitr 6n dinh mat dd cao vi khuan tao diéu kién phan hiy nhanh chét
hru co, déng thdi 6n dinh néng d6 MLSS = 3500 mg/l. Cac thiét bi trong bé lang gém



bng trung tdm phan phéi nwéc, va mang rang cwa thu nwéc. Do dm bun dao dong trong
khoang 98.5 - 99.5%. Lwu lwgng bun dw Qw thai ra méi ngay dwoc bom sang san phoi
bun.

Bé khtr trung

Nwéc thai sau khi qua bé lang, tiép tuc tw chay vao bé khir tring két hop chra nuéc
trwdc khi loc ap lwe. Chlorine, chét oxy héa manh thwéng dwoc s dung rong rai trong
qué trinh khiy trung nwée thai. Ngoai muc dich khir trung, chlorine con cé thé s dung dé
gidm mui. Hop chét chlorine st dung & dang bét calcium hypochloride [Ca(OCI);]. Ham
lwong chlorine can thiét dé& khir trung cho nwéc sau l&ng, 3 - 15 mg/l. Ham lwong
chlorine cung cap vao nwéc thai én dinh qua bom dinh lwgng héa chat. Muc dich tiéu
diét vi khuan doc hai trwéc khi bom vao bdn loc ap Iuc.

Bon loc ap Iwc

Loc la qua trinh tach cac chét lo’ Irng ra khéi nwéc khi hén hop nwédc va chét ran lo liing
di qua |&p vat lieu loc. Chét ran lo Itrng sé dworc gilr lai va nwéc tiép twe chay qua. Nwdc
sau loc dat QCVN 29:2009 loai A va xa vao nguén tiép nhan.

Xt Iy bun

Qua trinh x& ly sinh hoc sé& lam gia ting lién tuc lwong bun vi sinh trong bé sinh hoc.
DPdng thoi lwong bun ban dau sau thoi gian sinh trwdng phat trién sé gidm kha ndng xor
ly chat & nhiém trong nwéc thai va chét di. Lwong bun nay con goi la bun dw va duoc
dwa vé san phoi bun.

Ngoai lwgng bun vi sinh phat sinh trong qua trinh xt& ly sinh hoc, qua trinh xt ly nwéc
thai bang phwong phap keo tu cling phat sinh mét lwong bun dang ké. (con goi 1a bun
héa ly). Lwong bun nay ciing dwoc dan sang san phoi bun cung véi bun dw cla qua
trinh x(& ly sinh hoc.

San phoi bun st dung anh sang tw nhién dé lam gidm dé am cda bun. Bun sau khi phoi
khé dwoc cho vao bao dé thai bd vao noi quy dinh. Phan nwéc tach bun dwoc dan vé bé
trung gian



