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Table 1 Operation stage of membrane concentration device
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Fig. 2 ~ COD recovery by membrane system
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Fig.3  The change of TMP over time
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Fig. 4 Membrane specific flux variation
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Fig. 5 Schematic diagram of membrane pollution control
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Table 2 Energy balance analysis

REH R
i H PR T IERERE SETMP ke PRES AR BARERE T RRERE  TRELLARRE
(UASB)
:<Kiva m*-h! kW-h'm™ kPa kW-h'm™ Nm*min?  kW-h'm> kW-h'm?® kWh'm>
Hefe 4 0.03 10 0.229 4 0.15 0.0410 0.004 2 0.263 6
27 k- AR [3] ENTE LN EN TS ENTE [21] KNG
SEREIK e EINTREY V7N F ek aFRE " F e = FEBUIL P [kt
] DY AEICOD ITEY o e
MH L Teop TRARRCOD o copteml (g | gk pgeR
A mg-L mgL™ kW-h gg! kW-h"'m™
Bl 135 6 096 70% 13.9 0.23 38% 0.087 6 33%
s Awgy DODNKE 53] 3] 3] ABFE ARBFR

COD4103 mg-L™
e DASCISFEMMYBE2, HESRACIREET2 Wi A IE DA T PR AL SN % B
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Carbon source concentration and energy balance analysis of raw sewage based
on membrane separation

WANG Qibin', ZHANG Yilei’, CHANG Fengmin', GAO Zhiyong®, WANG Kaijun"’

1. State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University,

Beijing 100084, China; 2. CSD water Service, Beijing 100192, China

Abstract It is an important way to collect and concentrate a large amount of organic matter contained in
sewage and convert it into available energy such as methane. Using the physical and chemical separation of
ultrafiltration membrane, the organic matter from raw sewage was directly collected and concentrated, and the
best operating parameters and operation strategy were explored. The results showed that it was appropriate to
retain organic matter for 3~4 days, and the COD recovery rate was over 90%. The energy balance analysis
showed that 0.0876 kW-h™'-m* was recovered by converting organic matter into methane, accounting for 33%
of the total-energy consumption. Adsorption cake layer formed on the surface of the mesoporous fiber
membrane prevented organic matter from binding closely with the membrane, which improved the efficiency of
membrane  separation. The mechanism of membrane pollution control was further analyzed to explore an
optimal scheme to improve the concentration efficiency of oxygen comsuming pollutant (COD). Capture carbon
source from raw sewage can provide a good treatment method for energy self-sufficiency and resource
utilization of sewage treatment in the future, and will have positive significance for carbon emission reduction in
urban water industry.

Keywords municipal sewage; carbon source concentration; energy self-sufficiency; membrane

contamination control
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