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Abstract: Regarding the changing nature of the organic load in decentralized rural wastewater, the ability of the anaerobic-anoxic-
aerobic membrane bioreactor (A’O-MBR) with suspended carriers to resist the high organic load shock was studied. The effects of
high organic load shock on the pollutant removal, properties of suspended and attached sludge as well as membrane fouling were
investigated. The results showed that the pollutant removal was stable during high load shock. The removal rate of ammonia nitrogen
decreased from 99.1% to 78.5% on the third day after the shock, and the ammonia nitrogen concentration in the effluent was higher
than 5mg/L. Then the removal rate of ammonia nitrogen recovered back to 97.6%. The adenosine triphosphate (ATP) content of
suspended and attached microorganisms, the attached biomass and the content of extracellular polymer (EPS) increased. The
membrane fouling became more serious, and EPS content of the membrane-fouling layer was increased significantly during the
shock period. The solar-powered A’O-MBR system can cut down 10% of carbon emissions.
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Table I Composition of simulated domestic wastewater

411K % (me/L)
MrEE 1 Mg 2
CsH 1205 230 690
HAM 60 180
CH;COONa 40 120
AT 20 60
NaHCO; 198 594
KH,PO; 12 36
NH,HCO; 170 510
MgCl-6H,0 2.4 72
CaCl, 12 3.6
FeCl;-6H,0 1 3

1.2 STk

A’O-MBR 759K [ T I8 1Bk 5 /K 4k 2
J A, B S R N A N TSRS R 3~4g/L, &t
A (DO)Y W R R4 <0.15mg/L, 5t 45,<0.2mg/L, i
4 4~6mg/LJIEH 6~8mg/L, pH il 7.2~8.5, WA
(25%2)°C.5E HEAT 1E % fufar JE /K (B BE 1),0LR 24
0.66kg COD/(m’-d), 45 20d, b 5 P AT it f v
(B 2),0LR 4 1.98kg COD/(m>-d), 5 KA #F 4h
o B 1) UL S B A A 2 35 5 K HE TR FR 4 15d.%
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A W
BB 1 Bt 2
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Table 3  Variation in TOC concentration during different

phases
iy W
Mg 1 B 2
HE/K TOC (mg/L) 82.9+6.4 102.0+4.3
H7K TOC (mg/L) 5.9+1.8 74428
JESHHEJE TOC (mg/gVSS) 0.2836+0.02 0.5808+0.04
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