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Optimization of Energy Saving Measures with ABR-MBR Integrated Process
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 Collaborative Innovation Center of Technology and Material of Water Treatment, Suzhou 215009, China; 3. Jiangsu Key
Laboratory of Environmental Science and Engineering, Suzhou 215009, China)

Abstract: High energy consumption and membrane fouling are important factors that limit the wide use of membrane bioreactor
(MBR). In order to reduce energy consumption and delay the process of membrane fouling, the process of anaerobic baffled reactor
(ABR)-MBR was used to treat domestic sewage. The structure of the process and conditions of nitrogen and phosphorus removal were
optimized in this study. The results showed that energy consumption was reduced by 43% through optimizing the structure of ABR-
MBR process. Meanwhile, the process achieved a high level of COD, NH, -N, TN and TP removal, with the average removal
efficiencies of 91% , 85% , 76% and 86% , respectively. In addition, the added particulate media could effectively delay membrane
fouling, while the formation process of membrane fouling was changed. The extracted amount of carbohydrates increased while the
amount of proteins decreased. Finally, the potential was enhanced for the practical application of MBR.

Key words : anaerobic baffled reactor; membrane bioreactor; domestic sewage; nitrogen and phosphorus removal; energy saving and

consumption reducing

H A4 [ A4 = AR AR R AR 15 157K 29 80 214,
Hr1 96 % AR A= 16 15 7K R 2 A B T, IR
TR KA Y i) T B YLl 2 — L ik, K
AW T LM L Z KTE. EHE A ABR
TRREA M R AT Y B TRY . fEREE 5
MBR [ i tR 7KK Bl | i ML ARV | S 1K )
SRS E] (HRT) A5 et (SRT) M58 445 B 4510
A5 K ABR RV #8H1 MBR 2 S EAT 0 AL 41 &
FHF R K 09 A B B, I 3848 T B AT Y Ak AL
) AR RERE R B ). T S R Y A
FEmIh T2 MAKARERERY 60% ~T70% ', NI, FEAK
MBR S0 g S i, 1228 i R A AL SOl AL e 45 R
FEREE AL RO AL, RS T R R AL EEASCR | TR R
T4 T RERED . SRR A AR s/ N e T s
V59 T 2R SE PRz i T ERE. M7E MBR SN 4%
NS ISR SECRL fE 1% 5 55 1R 3R 1 Y BE SRR A A

FLURAIE Y A EIR A RERE A T2
MAKBEFERY 109% ~209% 101

it AR IS AE AT AR ST S A ST AN T iE i
T LML, SEB T 2 e Rk — B %A%,
Ah,FE MBR I P I UR: SEORE , A 9 J0kE R0}
XoF TS G s EU AU I SOR OB S T2 Ah 3
SUREIAE AL, A0 HT T UKL UL X IS 26 1T V5 G ) 1 o)
IREI, DI T2 01 se e AL SE A 6 #n e 22
VRIS G A it , E— 24 v MBR SR 7 1) S B
FHERE.

Yrfs HHEA: 2015-01-25; f&ITHHA: 2015-03-08
EEWMAB: ILHA mKARBHEFFE R H (12KJA610002) ;5 75
T IRBE RN 35 H (B20130502) 5 7175 = A 32
BHER TR H 5 TR REE S TR H
EERN . ZMe(1985 ~ ), 5 it Pl , FZHF5E 7 17 KA
AL, E-mail ; wupengniu@ 126. com
w IR A , E-mail ; ylshen@ mail. usts. edu. cn



8 4] RME5F . ABR-MBR — AL T 25 REREFERS TR A AL AT 72 2935

1 #RE5FE

1.1 X5k

T 2K R B m e A 6 5 K, HK B COD
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N HET5 7K AL 38T S Ak VA B T PR TS R A U AR
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Fig. 1 Schematic diagram of experimental reactor
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Table 1 ~ Operation conditions of the process

T 5 uh el =

T UKLk ABR H;]lg/; e SRT/d RI/% R2/% ﬂf:ﬁ:ff,ﬁ? " i/ C
1 e 4.5 3 7.5 20 200 50 3 25
2 g 4.5 3 7.5 20 200 50 1 25
3 A 4.5 3 7.5 20 200 50 1 25
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Table 2 Measures of energy saving

TH it AR HEFE/KW-h-m 3
1 R ERE FE AR MR AR M 0. 85 [ ZE 0. 59
2 KM AR i (AR A 3 mg L7 [ 5] 1 mg-L°1) S AHLRS T/ M 0.59 &2 0. 48
3 NN BORL R TR AR T p 2 1 RS e AT 0.48

2.2 At RS Y L BR AR A

T A R s Ye i) L BR AR fk 2 3 i
IR AN AL AR R, T2 COD iy 2B 22
K, EBRECRAR L, 7K COD -2 B Ik T 38
mg-L~" FHEBRRE T 88% . I 1 i Sa ik i
i, LR ALRE J1 50, 7 X K NH, -NIR
0.7 mg-L~" ,NO; -N3RfS TR kIR 8. 6 mg-1L.7",
TN ¥R 12. 1 mg-L~", HEFRRIK 72% ; FHHK
TP WJE R 0.5 mg-L~", Z2BRRIK 89%. T I 2 i
ARMEREAR, T2 MR A B, /K NH, -NIF

¥k 4 mg-L7" NO, NG T AR Wk 4.1
mg-L™" TN ¥ 8 9.5 mg L~ LR N 75% ;
SEEJHK TP HEE N 0.7 mg-L~", EERREM T 9 4
T3 R, 3655 Vg AR AT e SR ot DA R B R
AR M 2, TH 3 BT WOR DR, H K
NH," -NFI TN WA K TN EBRRBA KR, 5
TR HURHGE 5 R LR B 458 A B R TR
SRIM TP ABRFHE KT 6 A~ E 40 4, X 7 g 50k g
WA G, 2F LTI, T2 fbid AR iR T K
REFE, [RINHS G R BRACRA R R AR B KT

®3 IZitHkKkR
Table 3 Water quality of the influent and effluent

WH J‘&ﬂ(/mg'L’l um_ﬂk/mg'L’l EEER/ %
COD NH;-N TN TP COD TN TP NH;-N NO,-N NO;-N COD TN TP
TH1 336 30 45 5 38 12.1 0.5 0.7 0.2 8.6 88 72 89
TH2 412 28 38 4 25 9.5 0.7 4.0 4.1 0.5 93 75 80
TH3 374 31 44 5 32 10.6 0.7 4.6 3.5 0.7 91 76 86
2.3 oAkt i TMP B AR Ak 40

AR O T TMP 2R IF L an & 2 fis , 1k
SEVEIE AR BEARIE TMP K 2 ZE W LR {H (15 kPa).
T 1 AT AL SRR BB A IF H R e 1B 1T
30 d. TS TG 2 MR R R B S R I BT G R
HEEAE TR IE W R B IBAT 15 d iy, UL B S i 250
MRS e B R 2 — 2 T 3, Bk
THVEEIZE1T 12 d, TMP L7+ % 26 kPa, FfiE) 7] T2
PO T ks EURE, & B8 TMP K I [ AIK % 18 kPa,
ICJE TMP 2848 b T, 4 4 RE IE & Fa 2 48 17 40 d
Aedy, AR T A AT TR SR DA AT A A
A B R R AT RN Ok 9 AR B K M 3 i T
MBR S5z # ) 56 o oz FH P RE.

=

R IMBURLEOR

S BT 2 /kPa

I 2

0 10 20 30 40 50 60 70 80 90 100 110 120130
I iwl/d
2 AEBITIABEEZHETL
Fig. 2 Change of TMP under different operation conditions
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Table 4 Amounts of organic components of the membrane foulants

WH TOC/mg-m 2 KA D)/ mg-m 2 EHF/mg-m 2 KA/ AR
RV i R SRR IR T TS e 103 101 241 0.42
I IR SECARL 14 B 3% T TS YL 136 124 226 0.55

2.5 RIS YRR B BT

kg BB s oy AT U SRR X RS Y s R 1 5
Wi, R SEM X T 25 s Je B e b A7 8. [l 3
BRI A SEM BB A i 3A Al W
FEEFLAR 7 VB, oAt He A 38 20, ™ S YR
(K 3B) , 3 o 8 F 2 78 5, FEFL gt 4 i 3 2.
RIS NN BURLIECRL Y B, 7™ 5 V5 Yl 14 R 22 ) B B S

(K 3C) PEPFIZBRT B, 523 BEAL s i ol L, (S
YUi 2 LU E IS IURLBDREB B, ™ S Y 1Y
2 PRI PS (18] 3D) Y2 W is Bk, 16 il bl
F18 P LA X A AR DA SEURE B B B /| 95 e S
FUEE. XS R US I BURL R} 4 B ZH A TMP T Kk
I % 24 kPa, M INBURLIEURLN Y IRZH £ TMP H B
PRIZ 2 30 kPa FYAS SRR —EH). SR ICIS ARG

A BB B BES IS, C ORESINASURLIEURE, 15 Qe ) B T 5 D, BINBDRL R 15 e I B 0
E. CRESIBURLIECEL, 15 Y2208 BE IS ; F. BSIBURLIECRY , 15 Qe fb 24 ki
B3 RSHREAMERERR

Fig. 3 SEM images of the membrane surface
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