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Abstract: A novel two-stage powdered activated carbon and dynamic membrane filtration ( PAC/
DMF) system was constructed for domestic sewage treatment. Filtration performance of dynamic mem-
brane, organics concentrating performance and biochemical methane potential of the concentrate were in-
vestigated. The results showed that PAC/DMF system could maintain long-term stable operation under the
condition of the high flux of 50 —60 L/(m” + h) and low TMP of less than 15 kPa. Organics could be ef-
fectively enriched into the concentrate after single cycle operation, the COD of the concentrated liquid on
the first reactor was about 3 500 mg/L before sieving and 1 700 mg/L after sieving, and on the second re-
actor was about 1 100 mg/L. The concentrate of the first stage reactor could be a substrate for anaerobic
digestion and achieved good performance of gas production. The biochemical methane potential of the

concentrated liquid was 195 mLCH,/gCOD before sieving, 215 mLCH,/gCOD after sieving and 271
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mLCH,/gCOD after sieving and sedimentation.
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Fig.1  Schematic diagram of two-stage PAC — DMF process
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Tab.1 Characteristics of substrates and inoculum
oA o %Dﬁ | A
SR | iifE | DLYE
COD/(mg - L™") 4 45512 122 |4 906
FEFE &/ mL 45.5 | 48.2 | 45
HEAP5 R G &/ mL 4.5 | 1.8 | 5.0
FL5 COD U &/ ¢ 0.20 | 0.10 | 0.22
VS/ % 0.3510.1310.39 | 3.77
TS/ % 0.48 10.21 | 0.59 | 7.04
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Fig.2  Profiles of flux, TMP and turbidity in the first stage

reactor during long—term operation
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Fig.3  Profiles of flux, TMP and turbidity in the second

stage reactor during long-term operation
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Tab.2  Organic concentrating performance during one
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Fig.4 Material balance of COD in two-stage PAC — DMF
process
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Fig.5 Cumulative methane productions and modified
Gompertz equation fitting curves for anaerobic digestion of
different substrates
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