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Kinetic Model of Enhanced Biological Phosphorus Removal with Mixed Acetic

and Propionic Acids as Carbon Sources ( I ) : Model Constitution

ZHANG Chao"*, CHEN Yin-guang’

(1. Water Treatment Center of SINOPEC, Research Institute of Petroleum Processing, Beijing 100083, China; 2. State Key Laboratory
of Pollution Control and Resources Reuse, College of Environmental Science and Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on activated sludge model No. 2 (ASM2),
organisms ( PAO) was established with mixed short-chain fatty acids (SCFAs) as the base substance in enhanced biological phosphorus

the anaerobic/aerobic kinetic model of phosphorus-accumulating

removal process. The characteristic of the PAO model was that the anaerobic metabolism rates of glycogen degradation, poly-B-
hydroxyalkanoates synthesis and polyphosphate hydrolysis were expressed by SCFAs uptake equation, and the effects of anaerobic
maintenance on kinetics and stoichiometry were considered. The PAO kinetic model was composed of 3 soluble components, 4
particulate components and a pH parameter, which constituted the matrix of stoichiometric coefficients. On the basis of PAO model, the
GAO kinetic model was established, which included 7 processes, and phosphorus content influenced the aerobic metabolism only.
Key words: enhanced biological phosphorus removal ( EBPR) ; phosphorus-accumulating organisms (PAO) ; glycogen-accumulating
organisms ( GAO) ; short-chain fatty acids (SCFAs) ; kinetic model
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Table 1  Definition of components in the kinetic model for PAO and GAO
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Table 2 Matrix of the stoichiometric coefficients for PAO metabolic model
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Table 3 Process reaction rate equations for PAO
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Table 4 Matrix of the stoichiometric coefficients for GAO metabolic model
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Table 5 Process reaction rate equations for GAO
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