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Efficacy of A’/O-MBR Combined Process in Wastewater Treatment and the

Characteristics of Membrane Fouling

WANG Xu-dong' ,MA Ya-bin' ,WANG Lei', YANG Yi-ting' ,HUANG Dan-xi',XIA Si-qing'

(1. School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2.
College of Environmental Science and Engineering, Tongji University , Shanghai 200092 , China)

Abstract; The hydrophilic modificatiion of PVA composite membrane was applied in the reversed A’/O-MBR process to treat
wastewater, the removal efficacy of COD, NH,” -N, TN, TP, turbidity and performance of composite membrane were investigated. The
results indicate that the average removal rates of COD, NH, -N and TP were higher than 90% ,95% and 80% under different reflux
ratio, respectively. The reflux ratio had large impact on TN removal rate; when the reflux ratio was 100% , the removal rate was low;
when the reflux ratio increases the range from 100% to 300% , the removal rate was correspondingly increased. Under the efficient
interception of membrane, water turbidity was always less than 0. 05NTU, and the composite film was controlled at (12 +0.5)
L-(m?-h) ~' flux, the operation was uninterrupted for 52 days without any cleaning process of the membrane, the average rate of
membrane fouling is 13.22 Pa-h™' and the process of membrane fouling was very slow. After FTIR analysis, we confirmed that
polysaccharide and protein is a main composition of organic pollutants. LB is further proved to be the main pollutants from micro acting
force between the membrane and the pollutants, which is consistent with FTIR analysis.

Key words:PVA; reversed A>/0O-MBR; reflux ratio; membrane fouling; domestic sewage
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Table 1  Parameter of composite membrane
J5h7 A WHEHIEE R LA fLB HREEM 1) it A i B 4fi7K i
HhR /mm /mm /nm /% /MPa /L+(m?+h) ™!
el 2.35£0.05 0.11 £0.02 104 £15 60.3 >100 1065 £120
%2 B A’/O-MBR REETESH
Table 2 The main parameter of the inversion A%2/0-MBR system
29 JiE T AR 8- Fp ik s HRT AR Inl i L TR E
= /m? /L+(m?+h) ! /h /L /% /g-L™!
BUE 0.125 12+0.5 6 9 100 ~300 6~9
JORE s DL B A®/0-MBR T Z #2247, 500 mL.
MK ESE | K SS 5, il 8 min 45 2 min, 1.2 J5le5#KoK

—

K TAERFE] 19.2 h, e W #ia T E N E
(20 ~25°C) , W bR 15 YR e B A0 il . BRAECHE
6.5 ¢ L' JKEM6 g- L', AWM T g L7,

S I FH S R B A P 2T AR DS K AR BT gk
TR AR AR 6 15 K, 5 2 B AR IR, NH, C1 8 E 2R
TOEA M ATR) ,KH, PO, N#EIR. JF/KK

BAT RS 52 d, SRT K 15 ~20 d, & KR FiE 3.
x3 FEKKR
Table 3 Raw wastewater quality
i H COD/mg-L'l ﬁﬁ/mg-L'l ‘E'\?Ek/mg-l_‘_] ,'E’\@i/mg-L'l
T 287 ~320.7 38.7 ~46.2 42.4~49.9 3.66 ~5.39
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Fig. 2 COD removal efficiency in the inversion A%2/0-MBR system

H I 2 T, RGN COD A AR 1T 1Y £ R BUR
7K COD Fa5ETE 20 mg-L ™' DA, FE R T
FHRE ELAT SR R VR (o B N 28 N T e Ao e HG 7
TSR G T2 WA, IRt 76 A [5) 75 8 £ o
T, RS AR KA, [R] i 52 0% S K rh A AL
1) e 8 .

2.1.2 AZRBIERR

58 A’/0-MBR T ZX @A TN 19 KRG Ol
LI 3 FiKl 4.

M 3 A, % T2 K AR EE 0.01 3
112 AR T TG K AL )35 Je W HERObR #E ) (GB
18918-2002) 1 —2¢ A brifE, LBR%i5 98.7% L) I,
— 77 T R T4 A B b B < K, A AL T IR
BHRIT AFREACE AR, T340, B 50 B8 (i
TR B T A 4 1 i Ak 40 B AS O 2K, AT i 1 280 SR
T P 4 A ZE B A DY BE R AR 300%
250% . 150% . 100% , % & F ¥ £ B R 0 5 N

Bl b
300% 250% 150% 100%
60
n - 100
so b - 90
A A ak - 80
T A\ a [aaat/i N 44 4
3, 40 [asd Wy Maantnad faa a4 70
E =
= {oose
g30F —a— ik {50 &
o —e— ik im
Z 20 -
- 30
10 120
-------------------------------------- s ML
0 [oosoresesstosses®®sttesstetossssssssstossetvnseness |,

0 5 10 15 20 25 30 35 40 45 50 55
td

3 fE A’/0-MBR M RAMEBRHR
Fig. 3 NH; -N removal efficiency in the inversion A>/0-MBR system
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