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Harvest of the Carbon Source in Wastewater by the Adsorption and Desorption

of Activated Sludge

LIU Hongbo' WEN Xiang-hua' ZHAO Fang' MEI Yi-un®
(1. ESPC State Key Joint Laboratory Department of Environmental Science and Engineering Tsinghua University Beijing 100084

China; 2. Department of Environmental Science and Engineering Suzhou University of Science and Technology Suzhou 215011
China)

Abstract:The carbon source in municipal wastewater was adsorbed by activated sludge and then harvested through the hydrolysis of
activated sludge. Results indicated that activated sludge had high absorbing ability towards organic carbon and phosphorus under
continuous operation mode and the average COD and TP absorption rate reached as high as 63% and 76% respectively. Moreover

about 50% of the soluble carbon source was outside of the sludge cell and could be released under mild hydrolysis condition. Whereas
the absorbed amount of nitrogen was relatively low and the removal rate of ammonia was only 13% . Furthermore the releases of
organic carbon nitrogen and phosphorus from the sludge absorbing pollutants in the wastewater were studied. By comparing different
hydrolysis conditions of normal (pH 7.5 20°C) heating (pH 7.5 60°C) and the alkaline heating (pH 11 60°C) the last one
presented the optimum hydrolysis efficiency. Under which the release rate of COD could reach 320 mg/g after 24 hours whereas
nitrogen and phosphorus just obtained low release rates of 18 mg/g and 2 mg/g respectively. Results indicate that the carbon source in
wastewater could be harvested by the adsorption and desorption of activated sludge and the concentrations of nitrogen and phosphorus
are low and would not influence the reuse of the harvested carbon source.

Key words:activated sludge; sludge hydrolysis; carbon harvest; COD; TP; up-concentration
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Fig. 1 Schematic diagram of carbon absorption by activated sludge
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Fig.2 Schematic diagram of alkaline thermal

hydrolysis of activated sludge
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Fig.3  Absorption of carbon source in wastewater

by activated sludge
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Fig.4  Absorption of ammonia in wastewater by activated sludge
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Fig.9 Release of total nitrogen in the hydrolysis

process of activated sludge
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Fig. 10  Release of phosphorus in the hydrolysis

process of activated sludge
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