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A Survey of Sludge Granulation Theories Under Anaerobic Conditions
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Abstract

This paper surveys the different theories developed on anaerobic sludge granulation. The theories are generally
categorized as physical, microbial, and thermodynamic approaches. In the physical approach to the granulation
process, granulation is described by such physical conditions of the reactor as upflow velocity of gas and liquid
streams, suspended solids in the effluent flow, and excess sludge removal. Microbial theories are based on the
properties of specific organisms and on granule properties (granule structure and its microbiology). The
thermodynamic approach studies such factors as hydrophobia, electrophoretic mobility, effective energy in
granule adhesion process, and effect of proton transferring activities on bacterial membrane surfaces.

Keywords: Anaerobic Granulation, Granulation Theories, Physical, Microbial, Thermodynamical,
UASB Reactor.
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