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Mathematical M odelsfor Calculating Quantities of Activated
Sludge Degradability during the Period of Non-Feeding of a
Xenobiotic Substrate
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Department of Environmental Engineering, Da-Yeh University
112 Shan-Jiau Rd., Da-Tsuen, Changhua, Taiwan

ABSTRACT

When an indigenous microbia population such as an activated sludge is initially placed in a
degradation reaction with a persistent xenobiotic, an acclimation must be completed before the Sludge
can degrade the xenobiotic as asubstrate.  In the case of an activated sludge operating with a normal
influent of ordinary substrate and intermediate inputs of a xenobiotic substrate, the degradation
capacity of the activated sludge for the xenobiotic can be enhanced through acclimation and can
diminish for anumber of reasons.  This report describes the formulation of mathematical models that
caculate the quantities of dludge retaining degradation capability over the period following
non-feeding of the xenobiotic. The factors contributing to a decrease in the capable sludge include
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displacement due to a wasting program for maintaining the required mean-cell-residence-time,
replacement and dilution by sludge grown from other substrates, and de-acclimation in the absence of
induction. An increase is aso possible due to the growth of new cells that have inherited

capable-dudge ability. The mathematical models can serve the purposes of designing experiments

for research and formulating operational strategies for practical treatment facilities.

Key Words: degradation capacity, activated sludge, persistent xenobiotics, acclimation
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