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Effects of Temperature on Combined Process of ABR and MBR for Domestic

Sewage Treatment and Analysis of Microbial Community

WU Peng', LU Shuang-jun', XU Yue-zhong', LIU Jie', SHEN Yao-liang'*

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China; 2.
Jiangsu Key Laboratory of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009,
China)

Abstract: Effects of temperature on the combined process of ABR and MBR ( CAMBR) for domestic sewage treatment were
investigated and the changes in the bacterial community structure were analyzed by PCR-DGGE technique. The HRT, recycle ratio 1,
recycle ratio 2, pH and DO were 7.5 h, 200% , 50% , 6.5 ~8.5 and 3 mg-L ™", respectively. The temperature were controlled at
three gradients; middle (25°C £5°C), low (10°C £5°C) and high (35°C £5°C ). The results showed that the change of temperature
had little influence on COD removal, and the CAMBR in stable state showed good performance in COD removal. In addition, the
CAMBR achieved good effluent quality in middle or high temperature environment, and the average TN removal efficiency was 70%
with an effluent TN of 9 mg-1L.~", and the average TP removal efficiency was 73% with the effluent TP below 0. 8 mg-L~". For the
process operated in low temperature environment, the average TN removal efficiency was only 57% with an effluent TN of 15 mg-L ™",
and the average TP removal efficiency was decreased to 67% with an effluent TP of 1 mg-L™'. DGGE analysis indicated that
throughout the process, the microbial population within the system maintained its diversity in distribution, while the dominant flora was
prominent. During the same period, microbial populations in each compartment were similar. However, the structure of microbial
community had significant differences between the ABR and the MBR due to the change of microenvironment in each compartment.
Thus, the contributions of the ABR and the MBR were intensified, guaranteeing the efficiency of nitrogen and phosphorus removal in
the system.

Key words : anaerobic baffled reactor; membrane bioreactor; domestic sewage; temperature; microbial analysis
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Table 1 ~Water quality of domestic wastewater in a university/mg+L ~!
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BTG g, &R Ge s W Y KR A W IR (R R
200% ,R2 M 50% ) , SEERR S AL AL, IR AR
W, S AR B Wl B i SR W ol AN S AL DD e, e 243l i

HEP S BB B, MBR H H W 2 () 8l iz oKk, dh
W FE 34 12 min (246 10 min FHE A1 2 min J2 B
k). A RGCR T SRR B AR AR A (PLC) $E AT
PE KA KRR v R 1 ) A1 3h 4 il
T A 2 W 4SS B W 5 ABR FIHER 40T Y DO
pH {A. {503 H AL 44 PVDF 45 2 v 25 27 4
TRERE LA R 0.1 pm, 3 IEE ALK 0. 15 m?,
K L2353 W I 85 S e 2 ( TMP ) A8 4k, W %%
ARG YR BL , 24 TMP 34 28 40 kPa Bt X i 28 14 3¢
b4 T5 k.
1.3 K E

AR Je FUS sh 45 5156 (90 d) |, 53439
B3 ANIREE Br i m — R T5 03t 5 A5 ekt i H
DGGE Z73#r. 102 d B ( W3 2) , 7€ CAMBR %&:/~F@
RIS e HF DGGE 43-#7.

o] 32 it
-t ] ﬁ;t
. it
iﬁ—i—ﬁ\) Q i %
— ‘ ABR - EmCan
- — ik
= = *
Mf(??&: \, [tk
—— gt ::o, o|* LAy » ¢
— l—— i f.,:-":.: I :“..., : .
— . s s WLATR G, o0
kA u;* ° RN iR
Mo o e AT T A
ABREZIN3 /FRVEIN,/ AR -

Bl1 CAMBR RMEETE
Fig. 1 Schematic diagram of CAMBR

1.4 Wy DNA $2HUH PCR 4738 F 10 mL 5 AL & 250 10

COD, NH, -N, NO; -N, NO, -N, TN FI TP %
WL bR IR F R b )
PCR-DGGE 43 M1 J7 ¥ . 15 Je A & 1 71 Ak 3

min (§%3#3 500 r-min ") J5 FE LIER, RIGRAT
F -20C WS F/asendr . RHEE b K-
CTAB JEMRE , S0/ 40 f X FR & DNA JE17HE 5



3468 2D 5%

B 35 %

HAR 7 W SCc#k [6]. T PCR ¥ 4 4 40 i
16S rDNAIE FH 519 4 GC341f (5'-CGCCCGCCGCG
CCCCGCGCCCGGECCGCCGCCCCCGCCCGCCTACG

GGAGGCAGCAG-3") F1 907r (5'-CCGTCAATTCCT
TTGAGT TT-3") ,PCR ¥ 2544 A . 156 95°C A6 1k 5

min, #RJ5 95°C 25k 40 s,55°C B k 50 s,72°C FEAif
50 s, M6 35 U, BT AE 72°C (-5 10 min, 24 F
4CHREIRT. DGGE 43#r . HL 30 pL PCR 43 =¥ #E
DCode System ( Bio-Rad, USA) [F#EATHLUK, HEANE
B L SCHR[ 7]

®2 HEIEITEM
Table 2 Operation conditions of CAMBR
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1 1~90 6 4 10 20 200, 50 3 25
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3 103 ~ 121 4.5 3 7.5 20 200, 50 3 25 15(4—"/1]‘?'1)
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EBRFAA 66% , KRB Fik 90 mg- L™, X 51k
JE A BRI T SR W T T R I, LA AR T 6B ) ik
55450, B RN AR A IE AT, UE M B WNE I T
BRI AL, REEXT COD 12 BRBCRA BT i
I THRE , B FETE 89% oA, /KR EAE 31
mg- L 254, MRS TR B 35°C, th FRUED
VA T N PR R B A 248, ABR X COD 1Y 25 BR K
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75 mg- L', BE 3 A B 4 PR BE Bl I, ABR X
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B2 CODREREXBRERMEEENZL

Fig. 2 Changes of concentration and removal rate of COD with time
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Fig. 4 Changes of concentration and removal rate of TN with time
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