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Nucleation of Flocculent Sludge in Anaerobic Reactor

ZHOU Hong-ming, WU Jing, XIE Yu-ming, JIANG Jie

(State Key Joint Laboratory of Environment Simulation and Pollution Control, Department of Environmental Science and Engineering, Tsinghua
University, Beijing 100084, China)

Abstract: The nucleation of flocculent sludge as seed in a mesophilic Internal Circulation Anaerobic reactor was investigated with a quantitative
method proposed by us in this paper. In the 85" days, the average sludge diameter increased from 47.8 pm to 96.1 pm, which indicated that
the nucleation was completed. During this process, the average sludge diameter had a significant linear correlation with the time with coefficient
of 0.989 3, the increase rate of average sludge diameter was 0.58 pm/d. Nucleus ratio of sludge increased from 7.6% on the 1" day to
36.1% on the 85" day. The increase rate of the nucleus ratio fluctuated in a wide range, experienced ‘fast-slow-fast’ three stages. During the
experiment, the concentration of extra cellular polymers (ECPs) of the sludge was significantly positively correlated with the increase rate of the
nucleus ratio» which indicated that ECPs could affect nucleation rate. During nucleations the bio-activity of the sludge increaseds but the
improvement of settlement ability was not significant. The above-mentioned quantitative method and results would be useful to understand the
sludge granulation mechanism on the level of reactor.
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Fig.1 Schematic diagram of experimental process
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Fig.2  COD removal during nucleation
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Fig.3 Influent and effluent alkalinity during nucleation
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Fig.4  Average sludge diameter
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Fig.6 Increase rate of nucleus ratio
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Fig.7 Distribution of sludge diameter
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Fig.8 Carbohydrate and Protein content in the sludge ECP
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Fig.9  Relationship between glucose and increase rate of nucleus ratio
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Fig.10 Relationship between protein and increase rate of nucleus ratio
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