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Mathematical Models of Substrate Utilization within Bacterial Films

Abstraet

A model of substrate utilization within bacterial films has been developed arid simulated
for a better understanding of fixed film treatment processes. The model consists of two
parts, a deep biofilm and a t'hig biofilm, which are classified based on substrate penetration
into the biofilm, Substrate concentration and flux within a biofilm can be  computed from
the model. :

Three dimensionless parameters, ¢:, ¢;, and S, were obtained during model construction,
and the substrate concentration and flux can be expressed in terms of these paraineters.
It has been found  that an_incrpase of ¢, or a decrease of ¢, results in an increase of
treatment efficiencies. It has also been found that systems maintaining high efficiencies belong
to a deep biofilm. Among the constants involved, the mass transfer coeﬂicient is the only
controllable term and it depends largely on fluid velocity near the biofilm surface. Substrate
removal efficiency may be increased with an increase of fluid velocity for a biofilm of fixed
depth. However, film depth is decreased due to sloughing with increasing velocity, and the
system reaches a new steady state. Because changes in film depth are not well defined qua-
ntitatively yet, the efficiency can not be clearly described at a new steady state. '
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