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ABSTRACT

This study is aimed to assess the efficiency of residential wastewater
treatment by membrane bioreactor (MBR) technology. The working
volume of the reactor is 36 liters (L*W*H = 24*20*75 cm) and the pore
size of submerged membrane modules is 0.4 um. MBR experimental
model is a combination of the organic matter biodegradation and
microbial biomass separation technique by membranes. Laboratory
scale-model was set up to assess the efficiency of residential wastewater
removal in the period of 121 days with the organic loading rates from
1.7 to 6.8 kgCOD/m’.day. Due to the high biomass concentration, the
wastewater treatment efficiency of MBR is higher than traditional
methods. The average treatment efficiency of TSS, BODs, COD, TN, TP
are 89.4; 94.6;, 92.6;, 64.6 and 79.2%, respectively. In general,
membrane filtration technology can be applied to treat high organic
loading wastewater, this is an effective solution for sustainable
environmental protection.

TOM TAT

Muc dich ciia nghién ciru nham danh gid kha nang xur Iy nudc thdi din
cw bang cong nghé mang loc sinh hoc (MBR). Bé phan imng dwoc thiét ké
voi dung tich hivu ich 36 lit (L¥W*H = 24*20*75 cm) va svr dung module
mang nhiing chim cé kich thuée 16 loc twong dirong 0,4 um. M6 hinh thi
nghiém MBR la si két hop giita hai qud trinh phdn hiy sinh hoc chdt
hitu co' va ky thudt tach sinh khéi vi sinh bang mang. Nghién ciru bé tri
thi nghiém, danh gia hiéu qua xw ly nuoc thai dan cw trong thoi gian 121
ngay voi tai heong chat hivu co dao dong tiv 1,7 dén 6,8 kgCOD/m’.ngay.
Nho nong dg sinh khéi cao, MBR gia tang hiéu qud xir Iy mede thdi so
véi phiong phdp truyén thong. Hiéu qua xit Iy trung binh TSS, BODs,
COD, TN, TP twong ung lan luot 89,4, 94,6, 92,6; 64,6 va 79,2%. Nhin
chung, céng nghé mang loc cé thé dp dung dé xir Iy nguon nwde thai cé
tai lwong chdt hiru co cao va la giai phap hitu hiéu bdo vé méi truong
bén virng.

Trich dan: Nguyén Minh Ky, Tran Thi Tuyét Nhi va Nguyén Hoang Lam, 2017. Nghién ctru xir Iy nudc thai
dan cu bang cong nghé mang loc sinh hoc MBR (Membrane bioreactor). Tap chi Khoa hoc
Truong Pai hoc Can Tho. 52a: 72-79.
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1 PAT VAN BE

Cong nghé mang loc sinh hoc MBR (membrane
bioreactor) 1a sy két hop qua trinh bun hoat tinh
sinh hoc va mang lgoc (Baker, 2004). Pay 1a mot
trong nhitg phuong phap tién tién, di dwoc 4p
dung xtr 1y thanh céng nhidu loai nudc thai khac
nhau tir d6 thi cho t&i cac loai nudc thai cong
nghiép, y té c6 thanh phan phtrc tap va kho xir 1y.
MBR 14 sy két hgp qua trinh bun hoat tinh véi
mang dé tach bun ra khoi dong sau xu 1y. Véi viéc
sir dung mang loc c6 kich thuée 16 mang dao dong
tr 0,01-0,4 pm nén vi sinh vat, chat 6 nhiém, bun
bi gitr lai tai bé mit mang. Ddng thoi, bun sinh hoc
s& dugc giit lai trong bé phan tmg, mat do vi sinh
cao nén nang cao hiéu sudt xir 1y chit 6 nhidm
(Water Enviroment Federation, 2006). Vit li¢u ché
tao mang loc gém cac chat liéu vo co hodc hitu co.
Tuy nhién xu huéng sir dung mang loc ¢6 ngudn
gbc hitu co duoc sir dung rong rdi hon. Mang loc
hiru co nhu polypropylene, polyethylene,
polyacrylonitrile, polysulfone, aromatic polyamide,
fluorinated polymer. Mang loc v6 co dugc tao
thanh tr vat liéu nhu kim loai, oxit kim loai,
ceramic, zeolites, thity tinh, st, polymer tong hop
(Cicek, 2003). Cau trac mang thudng c6 cac dang
nhu sg¢i rong, ong mao dan, cudn va duoc che tao
¢6 dién tich bé mit 16n dé dap g cac yéu cau ky
thuét.

Céc nghién ciru trude day cho thy tinh vu viét
cua viéc Umg dung cong ngh¢ MBR xu ly nudc thai
y té, cong nghiép hay sinh hoat. Nghién ctru thu
nghiém cho ddi twgng nude thai ché bién thuy hai
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san dat hi¢u qua xur ly BODs, COD va TOC cao,
lan luot twong tmg 99, 85 va 85% (Sridang et al.,
2006). Cong ngh¢ MBR ciing dat hi¢u qua xu ly
cao dbi voi nude thai cong nghiép hoa dau (Qin et
al., 2007) va nudc thai y té (Saima Fazal et al,
2015). Mot s6 cong trinh trong nude nghién ctru xir
1y nudc thai sinh hoat cua céc tac gia DS Khic Uan
va ctv. (2010), Tran Ptc Ha va ctv. (2012) ciing
dat dugc két qua kha quan. Trong nghién ciru niy,
md hinh thi nghiém MBR 1a sy két hop giira hai
qua trinh co ban (phan hily sinh hoc chat hitu co va
ky thuat tach sinh khdi bang mang) trong mot don
nguyén nhim muc dich danh gia hiéu qua xir ly
nudc thai dan cu & thanh phd Ho Chi Minh.

2 POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1 Vatliéu nghién ciru

Nudc thai nghién ctru duoc iy tir mot sd khu
dan cu ¢ thanh phd HO Chi Minh. Nudc thai sau
khi 1y dugc xir Iy so bd bang ludi loc tinh nhim
loai bé céac vat lidu thd, rin, kich thudc 16n nhu
ric, 14 cdy. Thanh phan va ndng do cac chéat 6
nhidm duoc thé hién chi tiét & Bang 1. Két qua
phan tich chat lugng nudc dau vao cho thiy nong
d6 oxy hoa tan thap va ham lugng hitu co kha cao.
Gia tri trung binh ham Iuong BODs, COD khong
dap tmg Quy chuan k¥ thuat qudc gia vé nude thai
sinh hoat QCVN 14:2008/BTNMT va lan luot
tuong tng 312 va 630 mg/l. Bdi véi cac chat dinh
dudng (N, P) khao sat voi cac tri s6 33 va 21 mg/l
va déu vuot ngudng xa thai.

Bang 1: Két qua chét lwgng nwéc thai dé thi va giéi han cho phép

Két qua QCVN

STT  Chi tiéu Pon vi N Trung Pjléch  14:2008/BTNMT
binh chuan (Cot A)

1 pH - 41 7,6 0,4 5-9
2 DO mg/l 41 1,1 0,13 >22
3 BODs mg/l 41 312 14,5 30
4  COD mg/l 41 630 27,8 75P
5 TSS mg/l 41 270,4 98,3 50
6  Nito téng mg/l 41 33 4,7 20P
7 Phét-pho téng mg/l 41 21 32 4v
8  Coliforms MPN/100 ml 41 2,1.10 102 3000

Chit thich: QCVN 14:2008/BINMT - Quy chudn ky thudt qudc gia vé nueée thdi sinh hoat
2QCVN 39:2011/BTNMT - Quy chudn ky thudt quéc gia vé chat hrong nwée ding cho twdi tiéu
bQCVN 40:2011/BTNMT - Quy chudn ky thudt quic gia vé nude thai cong nghiép (cot A)

Mang MBR st dung 1a mang soi rong, c6 kich
thude 16 loc 0,4 pm, nhan hi¢u Mitsubishi, Japan
(cod thé tach cac chét rin lo ltrng, hat keo, vi khuén,
mdt s& virus va cac phén tir hitu co kich thudc 16n).
Mang MBR dugc nhap khau va phan phdi bai

Cong ty Moi Truong Hanh Trinh Xanh (Quén 6,
thanh pho H6 Chi Minh).

2.2 Mo hinh thi nghiém

Bé phan tng duoc thiét ké voi dung tich hiru
fch 36 lit (kich thudc L*W*H = 24*20*75 cm) va
module mang nhing chim bang vat li¢u sgi rong
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polyethylene c6 kich thuée 16 loc twong dwong 0.4
pum, dién tich bé mdt 0,9 m? (Mitsubishi, Japan).
Thoi gian luu bun (solids retention time: SRT)
duogc kiém soat theo ché do 25 ngay. Chu ky hoat
dong va nghi ciia mang loc véi thoi gian 10:1 phut.
Dé duy tri DO > 2,0 mg/l trong qua trinh van hanh,
nghién ctru bd tri st dung thiét bi cép khi c6 luu
luong 1,7 m’/h. Hiéu suat loc qua mang tuong
duong 15-20 1/(m?.h). Khong khi duge cung cap dé
vi sinh vét phan hay chat hitu co, thtc day qua
trinh nitrat héa va giam tac nghén mang. Nong do
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MLSS ban dau trong bé phan tng duy tri khoang
10000 mg/1.

Mb hinh nghién ctru tién hanh diéu chinh pH
dao dong trong khoang 6,5-8,0 va van hanh trong
thoi gian 121 ngay véi ché do thoi gian luu thiy
luc (hydraulic retention time: HRT) khac nhau dé
danh gia hiéu qua xu ly TSS, BODs, COD, N, P.
Trong qué trinh van hanh chi rira mang bang nudc
may, suc khi bé miat va khong bo sung dinh dudng
cling nhu khong kiém soat F/M. Qua trinh rira
mang loc duoc thyc hién twong mg theo mdi giai
doan thi nghiém.

Bom hut
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Hinh 1: So' @ mé hinh thi nghi¢m

Bing 2: Thong s6 va céc giai doan van hanh

Giai Neav thir Luu luwgng, Thoi gian luu Thoi gian lwu  Tai lweng chit hiru co,
doan g4y lit/gio nwéc, gio bun, ngay kgCOD/m3.ngay
1 1-30 4 9,0 25 1,7
2 31-60 8 4,5 25 34
3 61-90 12 3,0 25 5,1
4 91-121 16 2,25 25 6,8

Theo nhu nghién ctu cua Stefan & Walter
(2001), qua trinh thi nghiém dugc khao sat voi thoi
gian Iuu nuéc HRT thap nhat & muc 1,5 gio trén
dbi twong nudc thai do thi. Trong khi, Ren et al.
(2001) lai tién hanh danh gia HRT trong khoang
thoi gian tir 1-3 gio. Kinh nghiém déi véi cac
nguén nudc thai sinh hoat tir cac khu dan cu, viée
thiét 1ap HRT thuong lya chon trong khoang 1,5-
7,5 gio (Defrance & Jaffrin, 1999; Huang et al.,
2000; Shim et al., 2002). Trong pham vi nghién

Bang 3: Céc thong s6 van hanh mé hinh

clru nay, nham muc dich khao sat danh gia kha
ning xur 1y cac chat 6 nhiém & cac tai lugng chat
hitu co khéac nhau, nghién ctru tién hanh diéu chinh
va thay ddi Iuu luong nap nude trong qua trinh thi
nghiém theo cac giai doan véi luu lugng: 4, 8, 12,
16 1it/gio. Thoi gian luu thuy luc (HRT) tuwong tng
lan luot 14 9,0; 4,5; 3,0 va 2,25 gio. Tai luong chat
hitu co (organic loading rate: OLR) dao dong trong
khodng gié tri 1,7 d&én 6,8 kgCOD/m>.ngay.

Thong s6 Pon vi MBR

* OLR: OLR:2 OLR3 OLR4
F/M ngay! 0,006+0,0009 0,013+0,0017 0,018+0,0045 0,027+0,0058
OLR kgCOD/m>.ngay 1,7 3.4 5,1 6,8
HRT gio 9,0 4.5 3,0 2,25
SRT ngdy 25 25 25 25
MLSS mg/l 10431,1+1114,5 11092,5+1886,9 11403,5+2501,9 10773,4+£2756,8
pH ] 7.4+0.5 8,040.2 7.2+0.4 7,504
DO mg/l 6,1+0,4 5,240,3 4,1+0,2 3,940,1
Nhiétdo °C 32,0+1,6 34,9+2,1 37,0+1,9 40,6+1,2
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2.3 Phwong phap phén tich va xir Iy s6 li¢u

Phuong phép phan tich cac thong s chat lwong
nu6e theo phwong phép chuin APHA, 2005. Tan
sudt do dac céc chi tiéu chét lugng nudce dugce thuc
hién 3 1an/tudn. Céc gia tri pH, nhiét 49, DO duoc
do bang thiét bi do nhanh. Trong d6, pH do bang
may cam tay WTW 340i (Pirc) va DO xé4c dinh
bang thiét bi do nhanh cam tay (Oron, M¥). Xéac
dinh chi tiéu BODs bang phuong phap u trong diéu
kién 20°C va 5 ngay (tu &G BOD Aqualytic, Drc).
Ham lugng COD do bang may quang phd UV-VIS,
theo phuong phap SMEWW 5220-D:2005. Ham
lwong nito tong (TN), phbt-pho tong (TP) do bang
may quang phd UV-VIS, theo cic phuong phap
SMEWW 4500-N va 4500-P. Chi s6 TSS, MLSS,
MLVSS duogc xac dinh theo phuong phap trong
luong TCVN 6625:2000 (loc bang gidy loc c6 kich
thudc 0,45 pm rdi siy kho dén khoi luong khong
ddi & cac nhiét d6 105°C va 550°C).
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3 KET QUA VA THAO LUAN
3.1 Két qua théng s6 van hanh va vu diém
cua cong nghé MBR

Thong s6 pH dugc duy tri trong khoang gi tri
tir 6,7 dén 8,4 va c6 trung binh bang 7,5 (SD=0,44;
n=41). Trong khi, gia tri ham lugong oxy hoa tan
trung binh 4,8 mg/l (SD=0,92; n=41). Nhiét do bé
phan g trung binh 35,2°C (SD=1,84; n=41), cac
gia tri thip nhit - cao nhit lan luot twong tng
28,7°C va 44,3°C.

Nhin chung, ham lugng MLSS trung binh bé
phan Ung duoc duy tri twong duwong 10913,1 +
2089,7 mg/l. Nong d6 MLSS theo cac giai doan
van hanh thi nghiém c6 gia tri lan luot 10431,1 +
1114,5 (OLR;); 11092,5 + 1887,0 (OLR>); 11403,5
+ 2501,9 (OLR3) va 10773,4 + 2756,8 mg/l
(OLRy).
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Hinh 2: Nong dd sinh khéi va chi s6 F/M trong bé phan irng theo cac tai lwong chit hiru co

Hoat dong van hanh co ty s F/M kha thap va
dao dong tir 0,005 dén 0,034 (ngay™). Qu4 trinh tao
bun thip trong diéu kién F/M thép ciing dugc
khing dinh trong cong trinh nghién ciru ctia nhom
tac gia Huang et al. (2001). Thong thuong, gia tri
F/M thip do sinh khi duoc giir lai dé duy tri nong
dd MLSS ¢ mutc d6 cao (Metcalf & Eddy, 2003).
Viéc ap dung cong ngh¢ mang loc MBR c6 kha

ning xir 1y on dinh va dat hi¢u suat loai bo COD
cao (Rosenberger et al., 2002).
3.2 Kha ning loai bé ham lrgng tong chat
ran lo lirng
Kha ning xtr Iy ham lugng tong chét rin lo
ling (TSS) theo céc tai lugng chat hitu co khac
nhau dugc thong ké va trinh bay ¢ Bang 4.

Bing 4: Hiéu qua xir Iy TSS theo cac tai lrgng chit hiru co khac nhau

STT OLR N  Kétqua TSSvao TSSra H, %

1 OLR;=1,7 1 Trung binh 307,4 40,2 36.4
kgCOD/m® ngay Do Iéch chuan 66,7 5,7 ’

) OLR»=3,4 10 Trung binh 270,9 31,0 282
kgCOD/m® ngay D¢ 1éch chuan 78,2 7,6 ’

3 OLR;=5,1 10 Trung binh 246,7 23,8 90.2
kgCOD/m® .ngay Do 1éch chuan 28,7 4,6 ’

4 OLR4=6,8 10 Trung binh 356,5 24,0 93.2
kgCOD/m’.ngay Do 1éch chuan 30,2 2.7 ’
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Ham luong TSS trude va sau xir 1y lan luot c6
gia tri dao dong trong khoang 198,5 dén 402,1 mg/l
va 18,0 dén 49,0 mg/l. Céc két qua cho thay su phu
hop voéi Quy chudn ky thudt qudc gia vé nude thai
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sinh hoat QCVN14:2008/BTNMT. Nghién curu cua
Chu & Li (2006) cho thdy kich thudc 15 loc MBR
nho nén c6 kha ning loc va loai bo tot ham lwong
chit rén lo limg.
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Hinh 3: Sy thay di ham lwong va hiéu qua xir Iy TSS trong qua trinh van hanh

Hiéu qua xtr Iy ham lugng chit ran lo ling tong
cao, dao dong trong khoang 80,8 dén 94,2%, voi
trung binh dat 89,4% (SD=3,6; n=41). Trung binh
mirc d6 xir 1y theo cac tai lwgng chat hiru co khac
nhau lan lugt dugc thé hién & Béang 4 va Hinh 3.
Trong d6, hiéu qua c6 xu hudng ting dan theo viéc
tang tai luong chét hitu co theo thoi gian. Di voi
céc chit hiru co hoa tan duogc vi sinh vat st dung
lam ngudn co chit dé tao té bao méi. Cac hop chat
hitu co khong phén hity sinh hoc dugc loai bo bang
co ché loc cac hat lo Iirng va thai bo cung véi bun.
Theo nhu nghién ctru cia Gander et al. (2000)
mang loc sinh hoc s€ loai bd cac hat hitu co khong
tan va thai ciing véi sinh khoi.

3.3 Kha niing xir Iy cac hop chit hiru co

Hiéu qua loai bo chit hitu co chu yéu nhd vao
hoat dong cua vi sinh vét (bong bun hoat tinh)
trong bé phan tng va mdt phan nho 1a ket qua cua

qua trinh loc mang (Xing et al., 2000). Luu lugng
khong khi cip cho bé phan tmg 1a nhan t6 chu dao
anh hudéng manh mé dén hoat dong sinh hoa loai
b6 BODs va COD. Gia tri théng s6 BODs, COD
trudc va sau xir 1y trong sudt thoi gian 121 ngay
van hanh duoc thé hién ¢ Hinh 4. Ham luong
BOD:s khao sat dao dong trong khoang 250 - 361
mg/l. Két qua sau xtr ly dao dong tir 8,7 dén 29,0
mg/l. Két qua COD déu vao dao dong mirc kha cao
(tir 468 dén 702 mg/1). Tuy nhién COD dau ra co
két qua kha thip (<57,0 mg/l). Trong khi, theo nhur
QCVN 14:2008/BTNMT - Quy chuan ky thuat
qudc gia vé& nude thai sinh hoat (Cot A), ngudng
giéi han cho phép ddi vdi cac chi tieu BODs, COD
lan luot 1a 30 va 75 mg/l. Diéu nay cho thiy uu
diém ctia cong nghé MBR c6 thé ap dung cho muc
dich xu ly, tai su dung tudi tiéu va bao vé mdi
truong.
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Hinh 4: Sy thay d6i ham lwgng va hiéu suét xir Iy chét hiru co trong qua trinh vin hanh
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Trong diéu kién tudi bun cao dat dugc do thoi
gian luu bun 16n (25 ngay) cho phép qua trinh
khoéng hoa hoan toan cac chit hitu co dé phan hiy
sinh hoc trong nudc thai. Hi¢u qua xu Iy BODs
tang theo thoi gian khi ting tai luong chit hiru co
tir 1,7 (twong ung hiéu sudt 93,2%) lén 6,8
kgCOD/m?.ngay (twong dwong 95,6%). Tuong tu
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dbi voi ham lwong COD, hiéu suit ciing c6 xu
hudng tang nhe tir 91,9% (giai doan 1) 1én 93,1%
(giai doan 3) va sau d6 giam nhe xudng & giai doan
4 (92,9%). Chi tiét hiéu sudt xir Iy BODs va COD
theo cac tai luong chit hitu co khac nhau duoc
trinh bay & cac Bang 5.

Bang 5: Hiéu qua xir Iy BODs va COD theo cac tai lwong chét hiru co khac nhau

£ . BODs, mg/l COD, mg/1
OLR N Ketqud Vao Ra  H,% Vao Ra H%
OLR=1,7 1 Trung binh 317,7 21,4 932 604,0 48,5 91.9
kgCOD/m’.ngay Do léch chuan 18,0 4.7 ’ 58,4 473 ’
OLR,=3,4 10 Trung binh 317,2 17,7 94.4 616,9 46,6 9.4
kgCOD/m’.ngay Do Iéch chuan 24,0 4,8 ’ 51,1 5,9 ’
OLR3=5,1 10 Trung binh 291,6 13,6 95.3 591,5 40,1 93.1
kgCOD/m’.ngay Do 1éch chuan 17,7 3,3 ’ 57,5 7,1 ’
OLR4=6,8 10 Trung binh 303,3 13,4 95.6 633,8 44,7 9.9
kgCOD/m’.ngay Do 1éch chuan 8,1 4,4 ’ 35,3 5,2 ’

Két qua nghién ctru dugc thé hién ¢ Hinh 4 cho
thdy hiéu suét xir Iy cac hop chat hitu co ciia cong
ngh¢ MBR trén 89%. Nghién ctru cua Xing ef al.
(2001) trén nu6c thai d6 thi ciing c6 két qua loai
COD rét tbt, hidu suat xur Iy dat 95%. Hiéu suat
loai BODs thap nhit dat 90,5% (ngay thtr 7) va cao
nhét 1én t&i 97,1% (ngay thir 106). Trong khi mirc
d6 xtr Iy COD dao dong tir 89,6% (ngay thur 34)
dén 94,9% (ngay tht 91). Hiéu qua xir Iy BODs
cao hon so v&i COD cho thdy thanh phén, tinh chat
nudc thai chira nhiéu chat hitu co d& phan hity sinh
hoc. Diéu niy duoc thé hién qua ty s6 COD:BODs
kha thip va dao dong tir khoang 1,5 dén 2,5 (Henze
et al., 2008).

3.4 Kha niing xir Iy cac chit dinh dudng

Hiéu qua xir 1y nito & giai doan du kha thép
(59,0%) do qua trinh nitrat héa dién ra con cham.
O cac giai doan 2 va 3, khi tang tai lugng chét hitu
co 1én mirc 3,4 va 5,1 kgCOD/m’.ngay thi mirc do
xtr Iy TN dat dugc sy 6n dinh nhét dinh, voi lan
luot hiu sut 65,9% va 69,7%. Do thiét 1ap thoi
gian luu bun SRT dai gitp ngin ngira that thoat vi
khuédn nitrat hoa va cai thién kha ning nitrat hoa
ctia bun hoat tinh. Tuy nhién, trén phuong dién
chung thi hi€u qua xt 1y nito trong nghién cru nay
thip hon so véi cic cong trinh tuong tuy. Cu thé,
xem xét cac nghién ciru cua Wang et al. (2000),
Monclus et al. (2010) va Wen et al. (2015) cho
thidy mirc d6 xtr 1y nito kha cao va lan luot twong
tng 70, 89 va 90 %.

CH(TP,%)  «==3H(TN,%)  —O—TNvao

40 —O—TNra —O—TPvao ——TPra - 90,0
=) 35 80,0
E 30 00
&b 60,0 >
£ 25 o
5 50,0 “§
= 20 7
< s 40,0 5§.
= 300 =
N
w«s 10
= 20,0
O ;5 10,0

0 0,0

Thoi gian, ngay

Hinh 5: Sy thay d6i ham lwong va hi¢u qua xir Iy nito' va phét-pho qua trinh vin hanh
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X . TN TP
OLR N Ketqud Vio Ra H,% Vao _Ra _ H, %
OLR=1,7 11 Trung binh ) 30,6 12,5 59.0 17,3 3,7 78.0
kgCOD/m3.ngay Do 1éch chuan 1,5 1,3 i 3,5 0,3 ’
OLR,=3,4 Trung binh 27,0 9,2 12,6 2,4
keCOD/m’ ngdy 10 B4 1éch chudn 22 25 99 3 g 9
OLR;5=5,1 Trung binh 27,4 8,3 14,4 3,1
kgCOD/m’.ngay 10 Do léch chuin 4,0 2,3 69,7 3,2 0,4 78,0
OLR4=6,8 10 Trung binh 33,2 11,7 64.4 16,5 3,0 812
kgCOD/m>.ngay Do 1éch chuan 2,9 1,8 > 3,5 0,4 i

Két qua nghién ciru chi ra rang viéc loai phot-
pho cao hon so véi nito. So sanh voi nghién ctru
clia nhom tac gia Monclus ef al. (2010) cho thay
qua trinh hap thu va mic do loai bo phdt-pho kha
cao, ung voi 92%. Muc d6 xu ly TP dao dong
trong khoang 52,5% (ngay thtr 7) dén 81,3% (ngay
thir 73). Trong diéu kién hiéu khi, ham luong phét-
pho trong nudc thai s& dugc vi khuén wa phét-pho
hép thy va tich liy. Luong phdt-pho duoc loai bo
nho su két hop va di vao té bao sinh khéi. Trung
binh hiéu suat xir Iy TN va TP lan luot dat 64,6%
(SD=8,1; n=41) va 79,2% (SD=5,2; n=41). Hiéu
suét loai phdt-pho thap nhat dat 64,6% (ngay thi
34) va cao nhét 1a 85,1% (ngay thir 37). Viéc cip
khi ¢6 vai tro thiic ddy qua trinh loai bo N va P dua
trén cac co ché nitrat héa - khir nitrat héa va hap
thu - giai phong phdt-pho trong bé phan tmg MBR.
Vi sinh vat st dung oxi hoa tan dé oxi hoa sinh
hoa, ddng hoa cac chat dinh dudng. Phét-pho dugc
tich lity dudi dang poly phdt-phat vao sinh khdi vi
sinh vat. Cong nghé¢ mang MBR hiéu khi dugc xem
la giai phap thich hgp xwr 1y, loai bo nito trong
nudc thai sinh hoat nho qua trinh khir nitrat hoa
khong hoan toan tao thanh oxit nito (NO, N,O) va
thoat ra khoi té bao (Ueda et al., 1996).

4 KET LUAN

Nghién ctru 4p dung cong ngh¢ mang MBR xu
Iy nudce thai dan cu ¢6 hi¢u qua xir Iy BODs, COD
trén 90%; xir 1y nito dat 52,5-81,3% va phét-pho
dat 64,6-85,1%. Ham lugng cén lo ling cling dugc
loai bo va dap mg yeu cau Quy chudn ky thuat
qudc gia vé nudc thai sinh hoat QCVN14:2008/
BTNMT. Hi€u qua loai N va P dugc tang cuong
ngay ca trong didu kién van hanh OLR thap Uu
diém cia cong nghé MBR la duy tri nong do
MLSS 6n dinh va & mirc cao. Bé phan tmg tao diéu
kién thuan loi dé vi sinh vét phén giai va xu 1y cac
chat 6 nhiém trong nudc thai. Kha ning thim loc
qua mang c6 kich thudc khe nho ciing gop phan
nang cao hiéu qua loai bo tac nhan giy 6 nhiém.
MBR la cong nghé co thé ing dung xir Iy nudc thai
sinh hoat nham muc dich kiém soéat 6 nhiém va bao
vé méi trudng hidu qua, dic biét phu hop ddi voi
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cac khu dan cu, d6 thi méi c6 hé thong thu gom
nudce thai hoan chinh.
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