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FEE . Xl A TR IS K WFSE T SRR B E A%/0-MBR R 45X COD, NH,; -N, TN, TP, 7K SS. B[R E 2 (TMP) (0.
LEREW X RGN COD, NH, -NEA B &M KRR, HKFFS GB 18918-2002 H1—2¢ A brifii; 4IRA W B Lk 200% B,
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mg L' B RGEABAT, TMP Bl R, R IE 6 17 U B0 TMP GBS . AR X COD ., TP, SS A HE: LFRfE
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W EEHEINE6 500 mg- L' 2247, KRN 0. 5 F5%F H KK B2 AR /.
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Treatment of Municipal Wastewater Using the Combined Reversed A’/O-MBR

Process

ZHANG Jian-jun', ZOU Gao-long', YANG Shu-fang' , DING Xing', WANG Li*, MAO Qian-zhuang’, YANG Dan’
(1. Shenzhen Municipal Design & Research Institute Co., Ltd., Shenzhen 518029, China; 2. Southwater Co., Ltd., Shenzhen
518029, China)

Abstract: For the treatment of municipal wastewater, the effects of the reversed A>/0O-MBR system on COD, NH, -N, TN, TP, SS

and transmembrane pressure( TMP) were investigated through two-point feeding. The results indicated that the removal efficiencies for
COD and NH," -N were high in the system, the effluent met the requirements of the Class A in first grade discharge standard of
GB 18918-2002. The effluent TN was <15 mg-L ™" when the reflux ratio of nitrification was 200% , whereas the average TP removal
rate was 90% after the excessive sludge was removed. The effluent SS was <10 mg-L ™" before the large-scale breakage of membrane.
The TMP increased gradually with the operation of the system, if the way of aeration was not correct, the TMP would increase quickly.
Efficient separation by the membrane contributed to the removal of COD, TP and SS. Because there was no sludge washout in the
system, SRT could be properly controlled, it was good for the ammonia-oxidizing bacteria and denitrifying bacteria which both have long
life-cycle. Even if the inflow was increased to 1.5 fold, the effluent quality was good when the sludge concentration was increased to
6500 mg-L™".
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Table 1 Operational parameters in the combined reversed A%2/0-MBR system
ARG ZH BrBE (551 ~13 k) BB 2(45 14 ~23 1k) B3 (45 24 ~40 )
{5 A%/0 K Fi/m® - d ! 20 30
HRT/h 11.94 11.94 7.96
SRT/d 14.6(%5 10 ~13 1K) 14.6 18.3
MLSS /mg-L "' 2000 ~4 800 4300 ~4 800 6200 ~ 6 900
L S R SR (UK L) 8:1 8:1 8:1
RA W, % 100 200 200
Rt JEE B/ m® + (m? -d) ! 0.56 (A %) 0.56 (A i) 0.83
0.17(B Ji&) 0.17 (B Ji) 0.25
MRS (UK ED) 10: 1 10: 1 10: 1
15U IR % 70 70 70
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Table 2 Characters of membrane A and membrane B

Byt SR e} LR/ pm th 22 - 4E N 1R/ wm s R YEAME/ wm FE TR AR/ m? « 37 !
A i PIFE 0.2 0.8 1.3 6
B i PVDF + FeFh gk 4 4} 0.1 0.9 1.5 20
N N P N N N [\?
L#fﬁi)ia B V5 KA B i A DA LIS K ) ERES
HARSHOLE 3.
R3HARRER/ mg- L 2.1 {88 A’/0-MBR %I COD ()24
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e - 43“68 s 5 mg- L7, RGE 1 B3 ANHBLI K COD SERE A
CYNG 262 30. 68 32,65 452 15.7 mg-L™" P EBRFEH 95.7% , REE2 19 3 A
THME 374 38.00 42.73 6.73 FrBL 7K COD XM BN 17.5 mg- L™, S35 L BR
N 95.2% , BRIP4 & 48 i 7K coD #R AL T 50
1.4 Srhrik mg- L™ FFE T 5 KA EE ) K —2% A BRifE, H

R 3 d 1 YOKRE ) RGEH KA S
TR #EKREE A oAbt K R, B L v
FRBEER A BT A BOTTE 30 min (FHY4 L5 —Iiit
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H7K SS SN iR FH B SR A e
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S YR COD W R 27 ~ 58 mg L' SF 3k
FEA 42,6 mg- L~ B 38X COD A7 BH &b 19 25 B
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K S R R AE — 7 Yo [l N AR R, XF COD /) L R
MR, RGEYERFE R I COD LBR%E.

450 | &
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Fig. 2 Removal rate of COD in the combined reversed A>/0O-MBR process
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M 4 AT LA W 243k K TN R 38.32 ~
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50.0% , &2 4 2 MK TN ¥4 18.3 ~ 24.6
mg-L_l ,W—i’/]{iﬂﬁﬁﬂ 21.2 mg-L_l " S BR RN
51. 1% , BRI I BOKAE TN WREE S R GEH7K TN



5 1 R S, BB A2/0-MBR AT 5K 59 ik Ao 1831

El 5
:
= 4
20
—e— R EEKE  —e— BEHUKEEMRE e ABHUREEKE | 5
10k — FEMLSS  —a— AR BB BB —— BRI AR R bR I
1 35 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
M e 2/ i
3 f8E A2/0-MBR X{NH; -NHI =&
Fig. 3 Removal rate of NH, -N in the combined reversed A?/0-MBR process
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Fig. 4 Removal rate of TN in the combined reversed A2/0-MBR process
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Fig. 5 Removal rate of TP in the combined reversed A2/0-MBR process
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Fig. 6 Effluent SS and TMP in the combined reversed A%/0-MBR process
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