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NGHIEN CUU XU LY NUOC THAI CHAN NUOI BANG CONG NGHE
SINH HQC KET HQP LOC DONG BUN NGUQC

Truwong Thanh Céanh
Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 06 thang 01 nam 2010, hoan chinh sia chita ngay 15 thang 06 nam 2010)

TOM TAT: Trong nghién cieu nay, ching toi si dung mgt mé hinh céng nghé sinh hoc két hop
loc sinh hoc dong bim nguoc (the Upflow Sludge Blanket filteration, USBF), dé xir Iy nuée thai chan
nuéi. Pdy la cong nghé cdi tién ciia qud trinh bim hoat tinh trong dé két hop 3 qud trinh thiéu khi, hiéu
khi va loc sinh hoc trong mot don vi xir Iy nudc thdi.

Két qud nghién ciru cho thdy mé hinh twong doi thich hop cho xir Iy nwde thai chan nuéi. Hiéu
qua xit 1y vao khodng 97%, 80%, 94%, 90% and 85% twong iing cho COD, BODs, SS, N va P. Viéc két
hop 3 modul trong mot qud trinh xit Iy tao ra wu diém Iom trong viéc ndng cao hiéu qud xir Iy, voi s két
hop nay sé don gidn hod hé thong xir Iy, tiét kiém vdt liéu va ndang heong chi phi cho qud trinh xdy dung
va vin hanh hé thong.

Tir khoa: USBF, xu Iy nuoc thai chan nuoi, bun hoat tinh.

1. DAT VAN BE Hién nay c6 nhiéu phuong phap khac nhau

dugc sir dung trong cong nghé xir Iy nudc thai

Ngdy nay, sy phat trién sin xuat nganh chan nuéi. Cac phuong phap ung dung cong

chan nui 1a sw ket hop cua nhié’u khuynh nghé sinh hoc dang dugc sir dung phd bién nhét
huéng kg"thl}at va quan ly méi. Ket qua cla trong hau hét cic hé thdng xt ly nudc thai.
cac xu thé d6i madi d6 1a lam tang cuong hiéu Thuong thi mét hé théng xit 1y dugc dénh gis
qua sén‘ xuat trén mot don vi lao dong va dét bdi hi¢u qué cta viéc xu ly nhu kha nang loai
dai. Dong thoi, cing v6i qud trinh phat trién b6 cac chit 6 nhidm, nito hay phospho..., kha

chian nudi theo hudng cong nghiép hoa vébi
trinh d§ tham canh cao 1a vi¢c phat sinh céac
vin d& 6 nhiém moéi truong dang ngdy cang
trdm trong. Mot trong nhirng vén dé chua dugc
quan tim giai quyét 1a viéc tim ra nhiing giai
phap thich hop nhim han ché tac dong tiéu cuc
cua chan nuoi 1én moi truong. Nudc thai tir cac
co sO chan nudi thuong dugc thai truc tiép vao
ngudn tiép nhan khéng qua xir 1y hay xir Iy
khong diy du giy 6 nhiém méi truong nudc,

khéng khi va dit trim trong.

nang 4p dung cua chung nhu gia thanh cua hé
théng, gia thanh cua mét m® nude duoc xir Iy
hay do phtrc tap cua cong ngh¢ va qua trinh van
hanh, bao dudng thiét bi...

Hé théng cong nghé sinh hoc két hop loc
dong ngugc bun sinh hoc (Upflow Sludge
Blanket Filteration, USBF) dugc thiét ké dua
trén trén mo hinh dong hoc xur ly BOD, nitrate
héa (mitrification) va khir nitrate hoa

(denitrification) cua Lawrence va McCarty.
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Tuy nhién, hién nay trén thé giéi mo hinh cua
Lawrence va McCarty dugc ap dung, cai tién
hay két hop trén nhiéu dang khac nhau tiy
thudc vao loai hinh nudc thai. Cong nghé nay
mdi chi dugc ap dung han ché & Viét Nam
(Truong Thanh Canh & ctv, 2006), mac du
cong nghé bun hoat tinh da dugc st dung nhu
mot cong nghé kinh dién trong cong tac xir ly
nuée thai phd bién & nudc ta.

Nghién ctru cta chung t6i sit dung md hinh
cong nghé USBF dé xtr Iy nuéc thai chin nudi,
la cong nghé cai tién cua qua trinh bun hoat
tinh trong d6 két hop 3 qua trinh thiéu khi
(Anoxic), hiéu khi (deration) va loc
(Fiteration) bing dong ngwoc bun sinh hoc,
trong mdt don vi xtr Iy nudc thai. Day chinh la
diém khac nhau co ban so v&i hé théng xir 1y
bun hoat tinh kinh dién, thuong tach roi ba qua
trinh trén nén téc d6 va hiéu qua xu 1y thip.

V6i sy két hop nay s& don gian hoa hé théng

xu ly, tiét kiém vat lidu va nang luong chi phi
cho qué trinh x4y dung va van hanh hé théng.
Ddng thoi hé théng co thé xur 1y nude thai co
tai lugng hitu co, N va P cao nhu nude thai

chan nuoi.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Noi dung nghién ciru

Nghién ctru dugc thuc hién nham:

- Khao sat sy thich nghi va dac tinh cia
bun hoat tinh trong qua trinh nghién ctru voi
mo hinh dong tai phong thi nghiém.

- Nghién ctru qua trinh khtr carbon (COD,
BOD), qua trinh trinh loai bo nito va photsphor

tir nude thai chan nudi bang mo hinh USBF.
2.2. Phuwong phip nghién ctru

2.2.1.M6 hinh nghién ciru

Hinh 1. So dd cu tao ctia mé hinh

Chu thich:

Céc chir sé chi kich thude cac chidu cua hé théng (cm), (A): Muong thu nudc du vao; (B): Ngan thiéu khi; (C) :
Ngan hiéu khi; (D): Ngin USBF; (E): Cac thanh syc khi; (G): Ong thu bun; I, IL, III: Cac diém ldy miu ngan thiéu

Kkhi, hiéu khi va sau qua trinh xur ly; IV: vi tri tudn hoan bun.
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Cdu tao ctia mé hinh: M hinh thi nghiém
duoc 1am tir vat lidu 1 nhya tAm (Hinh 1), ¢6
kich thudc 100 x 22 x 40 (Dai x rong x cao,
don vi tinh cm), bao gdm 3 module chinh: ngin
thiéu khi (4noxic), ngan hiéu khi (derobic) va
ngan loc dong ngugc bun sinh hoc (USBF).
Mot mwong chay tran dé thu nuéc ddu vao
nham han ché tac dong ciia dong vao dbi véi
ngan thiéu khi va ting hidu qua xdo tron gifta
dong nude thai ddu vao va bun tudn hoan. Cac
thiét bi can thiét bao gdm: 1 may bom dinh
lwong bom nudce thai dau vao, 1 may bom bin
va 1 may thdi khi, muong chay tran, ong thu
nudce dau ra, éng thu bun, bg phan suc khi...

Nguyén tdc hoat dong ciia mé hinh (Hinh
2): M6 hinh duoc thiét k& nhdm két hop cac
qua trinh loai bd carbon (COD, BOD), qua
trinh nitrate hod/khtr nitrate va qua trinh loai bd
dinh duong (N va P). Nudc thai chan nudi
duoc loai bd chét rin, sau do, dwoc bom vao
muong chay tran thu nudc dau vao cung tron
13n v6i dong tudn hoan bun. Hon hop nudc thai

va bun hoat tinh d4u tién chay vao ngan thiéu

khi. Ngan nay c6 vai tro nhu 1a ngén chon loc
thiéu khi (4noxic selector) thuc hién hai co ché
chon loc dong hoc (Kinetic selection) va chon
loc trao dbi chit (Metabolism selection) dé 1am
tang cuong hoat dong cua vi sinh vat tao bong
nhim ting cudong hoat tinh ciia bong bun va
kim ham sy phat trién cta céc vi sinh vat hinh
sgi gdy von bun va ndi bot. Qua trinh loai bo C,
khir nitrate va loai bd P chii yéu dién ra trong
ngan nay. Sau d6, nudc thai chay qua ngan hiéu
khi nho ranh théng dudi day ngin USBF. O
déy oxy duoc cung cip nho cic éng cung cip
khi qua mét may bom khi c6 thé hiéu chinh
cudng do cp khi. Nudc thai sau ngan hiéu khi
chay vao ngin USBF c6 céu truc hinh phéu va
di chuyén tir dudi 1én, nguoc chidu véi dong
bun ling xubng theo phuong thing dung. Pay
chinh 1a cong doan thé hién wu diém cua hé
théng do két hop ca loc va xu ly sinh hoc cua
chinh khéi bun hoat tinh. Phin nudc trong di
duoc xtr ly phia trén chay tran vao muong thu
nuée diu ra. Mot phan hdn hop nudc thai va
bun trong ngan nay duoc tudn hoan trd lai ngin

thiéu khi.
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Hinh 2. So d6 nguyén 1y ho

2.2.2. Nudc thdi chdn nuoi

Mau nudc thai chan nudi duge léy tai Trai
chén nuoi heo cia mot doanh nghiép chan nudi
tu nhan & Puong L& Puc Tho, Quan Vo Vép,
TP. H6 Chi Minh. Nudc thai 14y & bé gom, tai
thoi diém tir 8 — 9 gid sang, ngay sau khi rira
chudng khoang 15 — 30 phut. Nudc thai 1a hdn
hop bao gdm mot phan phén rin, nudc tiéu va
nudc rira chudng va tim heo. Mdi lan liy 250
lit trong cac binh nhwa 30 lit, ¢ sé lugng cho
ca dot chay mé hinh thi nghiém. Mau nudc thai
dugc bao quan trong didu kién thudong & phong
Thi nghiém Phéan tich Méi truong, Truong Pai
hoc Khoa hoc Ty nhién TP Ho Chi Minh.

2.2.3. Theo déi mé hinh:
Qua trinh nghién ctlru trai qua 2 giai doan:

Giai doan thich nghi va giai doan khao sat

at dong ciia mo hinh
chinh. Bun hoat tinh dung cho giai doan chay
thich nghi ban déu duoc ldy tir hé théng xir 1y
nudc thai Nha may sira Truong Tho, TP. Ho
Chi Minh.
Giai doan khéo sat chinh bao gém:
1) Khao sat hiéu qua xtr ly (H) theo
néng d6 bun (X);
2) Khao sat H theo ndng d6 COD;
3) Khéo sat H theo thoi gian luu nudce
(HRT) va tai trong (L);
4) Khao sat H theo tudi bun (SRT).

Sé liéu dugc xir Iy bang phan mém SPSS.
3. KET QUA NGHIEN CU'U VA THAO
LUAN

3.1. Két qua phan tich thanh phin nuwéc thai

ban diu
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Bang 1. Tinh chit nudc thai dau vao

Miu COD  BOD; SS  BODs NO,-N NO;N Nt P BODsy/ BOD;
(mg/l)  (mg/l) (mg/L) COD  (mg/l)  (mg/l) (mg/L) (mg/L) Nt! /Pt?
1 1600 1042 3101 0,6 1,6 12,9 1674 1005 6,2 1,0
2 5687 2975 9635 0,5 0,0 65,0 202,4 386 14,7 7,7
3 1648 784 1350 0,5 8,7 53,5 1379 1640 5,6 0,5
4 2000 1002 8647 0,5 0,0 30,7 311,1 616 32 1,6
5 2827 2032 1069 0,7 0,0 37,7 280,8 779 72 2,6
6 2462 1539 1549 0,6 3.4 52,6 317,8 2512 4,8 0,6
7 2704 1562 2711 0,6 2,28 42,1 236,2 1155 6,98 2,35

Tir két qua & Bang 1 cho thiy nudc thai
chan nudi ¢6 thanh phan 6 nhiém rat cao, cac
chi tiéu phdn tich co gia trj vuot xa nhiéu lan so
v6i tiéu chuin xa thai ngay & muc thip nhét
quy dinh cho nudc thai chan nudi theo TCN
678-2006.

Tuy nhién, méc du cac mau nudc thai chin
nudi ¢ thanh phin cac chét 6 nhiém cao nhung
chung 1a loai nudc thai giau hiru co c6 ngudn
gde tir sinh khdi dong vat (biowastes) nén dé bi
phén huy sinh hoc. Ty 1€ BODs/COD, mét chi
tiéu quan trong danh giad kha ndng xir 1y sinh
hoc, ndm trong khoang 0,5 — 0,7. Chi sb
BODs/Nt trong khoang 3,2-14,7, va BODs/Pt
vao khoang 0,5-7,7. Nudc thai cé thanh phﬁn
nhu vy rat phu hop véi viée st dung cac tac
nhéan sinh hoc dé xir 1y va phii hop véi cong
nghé xtr 1y bang mo6 hinh USBF cua chiing t6i
& nghién ctu nay. Theo céc nghién ctru cho
thy chi s6 BODs/Nt > 5 thich hgp cho viéc két
hop céic qua trinh khir carbon, nitrate héa va

khtr nitrate (Truong Thanh Canh & ctv, 2007,

Ghi chii: ' Nt: Nito tong, ° Pt: Phospho tong
Nguyén Xudn Nguyén & Pham Hong Hii,
2003; Metcalf & Eddy, 2003).

3.2. Két qua nghién ciru sy thich nghi va diic
tinh ciia bun hoat tinh qua cac chi s6 thé tich
bun (SVI)

Trong nghién ctu nay chiing t6i st dung
bun hoat tinh 1iy tir hé théng xur 1y nudc thai
nha may sita Truong Tho, TP. H6 Chi Minh.
Bun hoat tinh khi mang vé @& van hanh mé
hinh ¢6 mau sic thay ddi rd rét, sau 2 ngay
thich nghi véi nuéc thai chan nuéi, bun dan
chuyén sang mau ca phé sita. Quan sat dudng
cong ling qua cac lan do chi sé thé tich bun
SVI (Sludge Volume Index), nhan thay luong
bun ling giam di r& rét theo thoi gian va co
dang dac trung (Hinh 3). Pdng thoi SVI giam
nhanh xudng téi 77 ml/g. Pidu nay chimg to
bun hoat tinh thich nghi rat nhanh véi nuée thai
va mo hinh, va nho sy két hop cac qua trinh
trong hé théng nén tinh chat cia bin dugc cai

thién déng ké.
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Hinh 3. Thé tich bin lang theo thoi gian ¢ giai doan thich nghi va khi da thich nghi

svI (mlUg)

Soithay noa SVI trong giai inoan thich nghi

Laa1 Laa2 Laa3 Laa4 Laa5 Laa6 Laa 74

Hinh 4. Sy thay di cua SVI giam din vé khoang t6i wu 80-120 ml/g

Cac thong s6 dong hoc K, Y, Kd , Ks va
un: Két qua tinh toan cac thong sé dong hoc
n6i trén cho thiy tdc do sir dung co chit riéng
K = 2,18 ngay™, nghia la 1 g bun hoat tinh s&
tiéu thu 2,18 g COD trong mét ngay. Hing sb
ban tc do (hé sé Monod) Kg = 238,73 mg/L
nghia 1a tai thoi diém toc d¢ ting truong bang
V5 tbe do cuc dai thi nSng dd co chit (COD)
bang 238,73 mg/L. Hé s6 ning suét sir dung co
chit cuc dai Y = 3,33 mg bun hoat tinh/mg
COD, ctr tiéu thu 1 mg COD thi c6 3,33 mg
bun hoat tinh dugc san sinh. Hé sb nay rat cao
chimg t6 kha ning hép thu co chét ctia bun hoat

tinh 14 rat 16n hay hoat tinh cta bun rat manh.

Hé s6 tbc d6 phan huy ndi bao Ky = 0,078
ngay™' c6 nghia la: trong mdt ngdy, ctr 1 g sinh
khdi dugc tao ra thi 0,078 g bi mét di dé duy tri
té bao hay bi chét di hay bi tiéu thu boi cac vi
sinh vat tiéu thu bac cao hon. Hé sb nay tuong
dbi cao. Piéu nay duoc giai thich bang tudi cua
ndng d¢ bun cao. Hon nita, phin sinh khdi chét
di dong vai trd rat quan trong cho hé théng
USBF vi cung cip ngudn carbon va ning luong
ndi tai cho cac VSV & ngan thiéu khi khi chung
duoc tudn hoan tré lai. Tdc do tang trudng
riéng cuc dai pp,= 7,91 ngéy'l. Nhu vay, bun
¢ day c6 hoat tinh rat manh, vi khuén c6 téc 46

phat trién rt cao. Tt ca nhitng dic diém trén
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la mang tinh dédc trung va la co s¢ dong hoc
ching minh vi sao mo hinh USBF lai c6 hiéu

qua xtu ly cao.

3.3. Két qua nghién ciru hiéu qua xir Iy cia
mo hinh

3.3.1. Higu qud xir Iy COD
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Hinh 5. D6 thi hiéu qua xir Iy COD qua c4c ngan cia bé phan tng

Tir két qua trinh bay & Hinh 5. cho thiy,
hiéu qua xt ly COD ¢ ngan thiéu khi trung
binh vao khoang 50%, bién thién tir 24-75%.
Nhu vay hon mét nira COD bi loai bo ¢ ngan
thiéu khi, [am giam tai lugng COD di vao ngin
hiéu khi tiép theo. Ngan hiéu khi 1a ngan c6
hiéu qua xir Iy COD cao nhat, trung binh
66,2% tinh theo dong vao va khoang 60% tinh
theo dong chuyén tiép tir ngan thiéu khi, cao
nhét 1a 91,8%. Ngan loc sinh hoc USBF co6
hiéu qua loai bd COD thdp nhét. Néu tinh cho
nude tir ngan hiéu khi dén thi hiu qua xu ly
COD vao khoang 30% hay tinh cho dong vao
la khdéang 7,5%. Nguyén nhan sy gidm ¢ ngan
loc 14 do phan 16n cac chat hitu co d& phan giai
da bi loai bo trong ngan hiéu khi va thiéu khi, &
ngan USBF chu yéu 1a cac dang hitu co dang
kho phéan huy sinh hoc hon . Do phén 16n COD

dugc loai bo trong ngan thiéu khi cho nén nhu

cdu oxy cho ngin hiéu khi s& giam hon. Piéu
nay chimg t6 wu diém cua viéc két hop cac
ngin phan tmg trong ciing mot hé thong. Kha
nang xir Iy COD t6t nhit & khoang tai trong tir
1-4 kg COD/m’.ngay™'

Xét toan hé théng, hiéu qua xt 1y t6i da co
thé dat dwoc 1a rit cao khoang 97%. Nong do
COD dong ra c6 thé ndm gifta mirc A va B cua
tiéu chudn loai A, TCN 678-2006. Déi véi
nudc thai chan nuéi, hidu qua xa 1y trén 1a rat
cao va c6 mot kha ning 4p dung trong thyc té
16n.

3.3.2. Hig¢u qud xur ly SS

Hiéu qua xtr Iy SS (Hinh 6) cho toan bd hé
thong tuong ddi cao, ¢ tai trong trong khoang
tir 2-14 kg SS/m® .ngay™ c6 thé dat toi da 99,9%,
trung binh vao khoang 80%. Nong do SS nudc
dau ra c6 thé dat tiéu chuan A, TCN 678-2006.
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3.3.3. Hi¢u qud xir Iy BOD; binh vao khéang 94% va thép nhat dat 80%.

N(“)ng d6 BODs cua dong ra cé thé dat tiéu

Hiéu qua xir ly BODs cia mo hinh tuong )
chuan loai A, TCN 678-2006. Ngay ca khi ¢ tai

ddi cao. O tai trong 1,5-2 kg BODs/m’ ngay™

. L. 3 S A .
hiéu qué 6 thé dat t6i 99% (Hinh 7). Trung trong cao t6i 8,5 kg BODs/m” ngdy™ hi¢u qua

xtr Iy van kha cao, trén 90%.
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Hinh 7. Hi¢u qua xtr ly BODs theo tai trong
3.3.4. Hiéu qui qud trinh logi bé N 2006). Nong do nitrite va nitrate dong ra dat

N . . duoc rat thép chimg to qua trinh nitrate hoa va
Nong dd nitrite va nitrate (Hinh 8 & 9) & ; P & 1o qua trl ! v

dong ra co thé dat tiéu chuén logi A, TCN 678- Kl nitrate dien ra rat trigt de.
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Hinh 9. Hi¢u qua xtr Iy N theo tai trong

O tai trong 0,28 kg N/m’.ngay™ ¢6 thé cho
hiéu qua xir Iy cao nhét, khoang 97%. Xét toan
bd qua trinh, hiéu qua qua trinh loai bo N kha
cao. Chit luong dong ra tdi da c6 thé dat duoc
tiéu chuén loai A, TCN 678-2006. Tuy nhién,
hi€u qua nay con tuy thudc vao thoi gian luru

nudc, tai trong va tudi cia bun.

3.3.5. Hiéu qud quad trinh logi bé P

Hiéu qua nay tuong dbi cao, & tai trong 1,4
kg P/m’ngay’ hiéu qua xi ly co thé dat
khoang 85%. Binh quén vao khoang 80%. Tuy
vy, ham lugng phosphor téng s6 diu ra vin
chua dat tiéu chudn quy dinh loai A hoac B. C6
thé nudc thai chin nudi c6 ham lugng P qua
cao nén can phai co giai phap bd sung khac néu

mudn nude thai diu ra dat tiéu chudn A hoic B.
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4. KET LUAN VA PE NGHI

Qua qué trinh nghién ctru, ching t6i rat ra
mot sb két luan va dé nghi nhu sau: M6 hinh
USBF rat thich hgp cho xir Iy nu6c thai chan

nuédi. Bin hoat tinh thich nghi rit nhanh voi

ddc tinh clia nude thai va didu kién van hanh
cia mé hinh. Viéc két hop 3 ngin va két hop
cac qué trinh xt 1y tao ra wu diém 16n trong
viéc nang cao hiéu qua xtr Iy. Chét lugng nudce
dAu ra co thé dat tiéu chuin nude loai B dén A

TCN 678-2006.

TREATMENT OF OF PIGGERY WASTEWATER BY BIOPROCESS
TECHNOLOGY - UPFLOW SLUDGE BLANKET FILTER (USBF)

Truong Thanh Canh
University of Sciences, VNU-HCM.

ABSTRACT: This paper describes a research to use an innovative combined biological process,

upflow sludge blanket filter (USBF), that rapidly and economically remove BOD, nitrogen and

phosphorus from piggery wastewater. The USBF design is a continuous flow system incorporating the

aeration zone, clarifier and anoxic zone into a single tank. The research showed a result of 97%, 80%,

94%, 90% and 85% for COD, BODs, SS, nitrogen and phosphorus removal, respectively. This is

concluded that USBF can be used as a simple and economic method to treat pigerry wastewater.

Keywords: USBF, innovative combined biological process
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