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TOM TAT

Mb hinh nghién cizu MBR tién hanh vén hanh trong thoi gian 121 ngay véi ché @6 HRT
khdc nhau dé danh gia hiéu qua xi Iy N, P. Nong d¢ MLSS ban dau trong bé phan ing duy tri
twong dwong 10.000 mg/l. Module mang nhiing chim ¢6 kich thiréc 16 loc 0,4um. Chu ky hogt
dgng va nghi ciia mang loc véi thoi gian 10:1 phit. Thoi gian leu bin SRT dweoc kiém soét
theo ché dg 25 ngay. Hiéu sudt loc qua mang tu’(mg dwong 15-20 1/(m*.h). Tai trong hitu co
OLR dao dgng trong khodng 1,7 d@én 6,8 kgCOD/m®.ngay. Nho ndng ds sinh khsi cao nén gia
tang hiéu qua Xur Iy nuoc thai so véi phuong phdp truyén thong. Hiéu qua Xir ly trung binh
TN, TP twong vng lan leot 64,6 va 79,2%. Két qua nghién cizu chi ra rang cdng nghé mang
loc sinh hoc MBR wu diém va c6 thé sir dung dé xi 1y hiéu qua nuwéc thai dé thi.

Tir khoa: MBR; TN, TP; MLSS; Nudc thai do thi.
ABSTRACT

The membrane bioreactor (MBR) technology model was operated in 121 days with
different HRT to evaluate the efficient removal of nitrogen and phosphorus. The initial MLSS
concentration in reactor was maintained 10,000 mg/l. The submerged membrane module with
filter pore size 0.4um was used to separate the treated wastewater. Permeation cycles were
performed at 10 min ON/1.0 min OFF. The SRT sludge retention time was controlled in 25
days. The membrane filtration rate was performed at 15-20 l/(m?.h). The OLRs organic
loading was varied in the range from 1.7 to 6.8 kgCOD/m?.d. The high biomass concentration
was found to increase the wastewater treatment efficiency in comparison with those by the
traditional methods. The average removal efficiencies of TN, TP were 64.6 and 79.2%,
respectively. The studying results indicated that the MBR biological membrane technology
advantages could be efficiently applied for urban wastewater treatment.

Keywords: MBR; TN; TP; MLSS; Urban wastewater.

1. GIOI THIEU phan phutc tap va kho xa ly. MBR 1a sy két
hop qué trinh ban hoat tinh v&i mang dé tach
bun ra khoi dong sau xur ly. Vai viéc sir dung
mang loc c6 kich thugc 16 mang dao dong tir
0,01-0,4um nén vi sinh vat, chat 6 nhiém,
bun bi giit lai tai bé mit mang. Pong thoi,
bun sinh hoc s& duoc gitt lai trong bé phan
ung, mat do vi sinh cao nén nang cao hiéu
suat xtr ly chat 6 nhiém [2].

Cong nghé mang loc sinh hoc MBR
(Membrane Bioreactor) 1a su két hop qué
trinh bun hoat tinh sinh hoc va mang loc [1].
bay la mot trong nhitng phuong phap tién
tién, da duoc &p dung xir ly thanh cdng nhiéu
loai nu6c thai khac nhau tir d6 thi cho téi cac
loai nudc thai cong nghiép, y té ¢ thanh
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Céc nghién ciu trude day cho thay tinh
uu viét cua viéc ung dung cong nghé MBR xir
ly c4c loai nu6e thai khac nhau [3,4,5]. Mot s6
cong trinh trong nudc nghién ciu Xt 1y nudc
thai do thi/sinh hoat nhu ctia cac tac gia P
Khéac Uan va cs (2010) [6], Tran Puc Ha va
nnk (2012) [7] ciing dat dugc két qua kha
quan. Trong nghién ciru nay, chung t6i da tién
hanh thuc hién mé hinh thi nghiém MBR, d6
la su két hop gitra hai qua trinh co ban (phan
hiy sinh hoc chat hitu co va k¥ thuat tach sinh

khéi bang mang) trong mot don nguyén nham

Muc dich danh gia hiéu qua xt ly nudc thai do

thi & TP. H6 Chi Minh.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciu

Nudc thai nghién ciru duoc lay tir mot s6
khu dan cu ¢ TP. H6 Chi Minh. Thanh phan
va ham luong cac chat & nhiém duoc thé hién
chi tiét & Bang 1.

Bdng 1. Két qud chdt lirong nuwéce thai dé thi va gisi han cho phép

o ) Két qua QCVN 14:2008/BTNMT
TT Chi tiéu Pon vi o
) Mean SD (CotA)
1 |pH - 7,6 0,4 5-9
2 | DO mg/I 1,1 0,1304 >2°
3 | Nito tong mg/l 33 4,7115 20°
4 | Photpho tong mg/I 21 3,2047 4°

Ch thich: QCVN 14:2008/BTNMT - Quy chudn kj thudt quéc gia vé nuréc thdi sinh hoat
%QCVN 39:2011/BTNMT - Quy chudan ky thudt quéc gia vé chat liong miede ding cho turdi tiéu
®QCVN 40:2011/BTNMT - Quy chudn kyj thudt quéc gia vé nwéc thai cong nghiép (cot A)

Mang MBR str dung la mang soi rong,
c6 kich thuéc 16 loc 0,4um, nhan hiéu
Mitsubishi, Japan (c6 thé tach cac chat rin lo
ling, hat keo, vi khuan, mot sé virus va cac
phén tir hitu co kich thudc lon).

2.2. Mb hinh thi nghiém

Bé phan ung duoc thiét ké voi dung tich
htru ich 36 lit (kich thuéc LWH =
24*20*75cm) va module mang nhing chim
¢6 kich thuédc 16 loc 0,4um, dién tich bé mat
0,9 m? (Mitsubishi, Japan). Thoi gian luu bun
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SRT duoc kiém soéat theo ché do 25 ngay.
Chu ky hoat dong va nghi caa mang loc voi
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M® hinh nghién ctu tién hanh diéu chinh
pH dao dong trong khoang 6,5-8,0 va van
hanh trong thoi gian 121 ngay véi ché do
HRT khac nhau dé danh gia hiéu qua xi ly
N, P. Trong qué trinh van hanh chi rua stc
mang bang nudc sach, suc khi bé mat va
khéng bo sung dinh dudng ciing nhu khong
kiém soat F/M. Thi nghiém véi dong nuée
thai: 4, 8, 12, 16 lit/gio. Tuong tng thoi gian
lwu thay lec HRT lan luot 9,0; 4,5; 3,0 va
2,25 gio. Tai trong hitu co OLR dao dong
trong khoang 1,7 dén 6,8 kgCOD/m3.ngay.

2.3. Phurong phap phan tich va xir Iy s6 li¢u

Phuong phép phan tich cac thong s cht
lugng nudce theo phuong phap chuan APHA,
2005 [8]. Tan suat do dac cac chi tiéu chat
lugng nuéc duoc thyc hién 3 lan/tuan. Céc
gia tri pH, nhiét o, DO dugc do bang thiét bi
do nhanh. Ham luong TN, TP do bang may
quang pho UV-VIS. Chi s§ MLSS, MLVSS
duogc xac dinh theo phuong phap trong lugng
(loc bang gidy loc c6 kich thuéc 0,45um roi
say kho dén khdi lugng khong d6i & cac nhiét
d6 105°C va 550°C).

Céc s6 ligu nghién ctru dugc thong ké va
xtr ly bang cac phan mém Microsoft Excel
2010, SPSS 13.0 for Windows.

3. KET QUA VA THAO LUAN

3.1. Két qua van hanh mé hinh thi nghiém
bé phan wng MBR

Thong s6 pH duoc duy tri trong khoang
gia trj tir 6,7 dén 8,4 va co trung binh bang
7,5 (SD=0,44; n=41). Trong khi, ham lugng
oxy hoan tan DO bién thién tir 3,7 dén 6,5
mg/l va cé trung binh 4,8 mg/l (SD=0,92;
n=41). Nhiét d6 bé phan tng trung binh
35,2°C (SD=1,84; n=41), c4c gia tri thég) nhét
- cao nhat lan lugt twong tng 28,7°C va
44,3°C. Nhin chung, ham luong MLSS trung
binh bé phan tmg dugc duy tri trong duong
10.913,1 + 2089,7 mg/l. Nong do6 MLSS theo
cac giai doan van hanh thi nghiém cé gia tri
lan luot 10431,1 + 11145 (OLR;); 11092,5 +
1887,0 (OLRy); 11403,5 + 2501,9 (OLR3) va
10773,4 + 2756,8 mg/l (OLR4). Nong do
MLSS cao duoc duy tri trong bé phan tng
gia tang hiéu qua xir Iy céc chat 6 nhiém.

Bdng 2. Diéu kién vdn hanh thi nghiém

Thong sb Pon vi MBR
: OLR; OLR, OLR; OLR,
F/IM ngay™ 0,006+0,000914 | 0,013+0,001723 | 0,018+0,004541 | 0,027+0,005809
OLR kgCOD/m®.d 1,7 34 5,1 6,8
HRT gio 9,0 4,5 3,0 2,25
SRT ngay 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 8,0+0,2 7,210,4 7,5+0,4
DO mg/l 6,1+0,4 5,2+0,3 4,1+0,2 3,9+0,1
Nhiét 6 °c 32,0+1,6 34,9+2,1 37,0£1,9 40,6+1,2
16000 0.040
= 14000 " A[ 0.035
E 12000 é‘.‘ Nh - 0.030
@ 10000 Aol AL oo.o2s
% 8000 1 A @‘QAA ‘L- 0.020 M
£ ‘ ~=MLVSS
6000 Py | ﬂ“A g I!% 0015
® 4000 . puk A A - 0.010
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0 0.000
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Hinh 2. Nong d@é sinh khéi va chi sé F/M trong bé phdn ing theo céc tdi trong
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Hoat dong van hanh cé ty s6 F/M khé
thip va dao dong tir 0,005 dén 0,034 (ngay™).
Qué trinh tao ban thap trong diéu kién F/M
thip ciing duoc khang dinh trong nghién ciu
cua Huang et al., 2001 [9]. Thong thuong,
gia tri F/M thap do sinh khéi duoc gitr lai dé
duy tri ndong d6 MLSS & muc do cao
(Metcalf & Eddy, 2003) [10]. Viéc ap dung
cdng nghé mang loc MBR ¢6 nhing wu diém
va c6 thé sir dung dé xtur Iy nuéc thai do thi
(Rosenberger et al., 2002) [11].

3.2. Tiém niing xir ly cac chat dinh dwéng
N, P

Hiéu qua xu 1y Nito & giai doan dau khé
thap (59,0%) do qua trinh nitrate hoa dién ra
con cham. O céc giai doan 2 va 3, khi ting tai
trong htru co 1én mac 34 va 5.1
kgCOD/m3.ngay thi mirc d6 xir ly TN dat
duoc sy 6n dinh nhat dinh, véi lan luot hiéu
Suit 65,9% va 69,7%. Do thiét lap thoi gian
lru bun SRT dai gitp ngin ngira that thodt vi
khuan nitrate hda va cai thién kha ning
nitrate hoa cua bun hoat tinh.

Bdng 3. Hiéu qua xir Iy N va P theo cdc tdi trong khac nhau

] TN TP
OLR Két qua
ctaua mr\vao | TNra | H. % | TPvao | TPra | H, %
OLR1=1,73 Mean 30,6 12,5 59,0 17,3 3,7 78,0
kgCOD/m’.ngay | sp 15 1,3 5,3 35 0,3 5,2
OLR,=3,4 Mean 27,0 9,2 65,9 12,6 2,4 79,6
3 N
kgCOD/m’.ngay | sp 2,2 2,5 9,0 32 0,6 7.7
OLR,=5,1 Mean 27,4 8,3 69,7 14,4 3,1 78,0
kgCOD/mngdy [ sp 4,0 2.3 8,0 32 0,4 39
OLR,=6,8 Mean 33,2 11,7 64,4 16,5 3,0 81,2
kgCOD/m>ngdy [ sp 29 18 6.9 35 0.4 26
40 90.0
35 80.0
S 70.0
g 30 —4—TNi
o 60.0
c 25 ={J=TNe
tg 50.0 .
3 20 s TP
40.0
jg 15 =X=TPe
o 300 e (TN, %)
%o 10
5 200 o H(TP,%)
5 10.0
0 | 0.0 .
Ngay

1 10 19 28 37 46 55 64 73 82 91 100 109 118

Hinh 3. Su thay déi ham lwong va hiéu qud Xt Iy Nito va Photpho trong qud trinh vdn hanh

Két qua nghién ctu chi ra rang viéc loai
Photpho cao hon so véi Nito. Mirc do xu ly
TP dao dong trong khoang 52,5% (ngay thur 7)
dén 81,3% (ngay thir 73). Lwong Photpho
dugc loai bo lién quan dén qué trinh sinh hoc
di vao bét bugc caa Photpho trong sinh khdi
bun hoat tinh. Trung binh hiéu suat xir ly TN

va TP lan luot dat 64,6% (SD=8,1; n=41) va
79,2% (SD=5,2; n=41). Hiéu suat loai
Photpho thap nhat dat 64,6% (ngay thir 34) va
cao nhat 1a 85,1% (ngay thtr 37). Trong diéu
kién van hanh SRT dai thuc day qua trinh ting
cuong hiéu qua xu ly Photpho. Viéc cap khi
lién tuc c6 vai tro thic day qué trinh loai bo N
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va P dya trén cic co ché nitrate héa - khu
nitrate hda va hap thu - giai phdng Photpho
trong bé phan tng MBR. Cong nghé mang
MBR hiéu khi duoc xem 12 giai phép thich
hop xu ly, loai bo Nito trong nudc thai do
thi/sinh hoat nho qué trinh khir nitrate hda
khong hoan toan [12].

4. KET LUAN

Nghién ctu ap dung cdng nghé mang
MBR xtr 1y nudc thai d6 thi ¢o hiéu qua xur ly
Nito dat 52,5-81,3% va Photpho dat 64,6-

85,1%. Chat luong nude dau ra dap ung yéu
cau Quy chuan ky thuat qudc gia vé nudéc
thai. Hiéu qua loai N va P dugc tang cuong
ngay ca trong diéu kién van hanh OLR thap.
Hiéu suat xu ly cac chat 6 nhidm c6 xu
huéng ting dan khi lan luot ting tai trong
hitu co. Uu diém cua cong ngh¢ MBR la duy
tri nong d6 MLSS é6n dinh, cao va tao diéu
Kién dé vi sinh xir ly chét 6 nhidm ciing nhu
duoc thim loc qua mang, dong thoi thich hop
cho viéc ing dung kiém soat 6 nhidm va bao
vé moi truong./.
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