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Abstract

A model of substrate removal by rotating discs has been developed for a better under-
standing of the process, and the performance of the system has been evaluated under steady
and unsteady state. The model was constructed based upon mass transfer of the substrate
from the bulk solution to the biofilm and a simultaneous removal of the substrate by the
biomass. The model is composed of a few sets of differential equations representing mass
balance within the elements of a liquid film and a biofilm, and in the bulk solution.

Substrate removal efficiency of the process is largely dependent on a diffusion coefficient of
the substrate within the biofilm and a maximum rate of substrate removal of the biomass.
The efficiency is affected to a greater extent when the substrate concentration is: low and
the maximum substrate removal rate is high: The efficiency increases proportionally with
increasing. film depth ‘when the biofilm is shallow, however, the rate of increase gradually
decreases with an increase of the film depth. As the film reaches a limiting depth, the effici-
ency remains constant. Unlike the steady state, the effluent quality is affected by the tank
volume under dynamic state. Increasing tank volume decreases peak concentration of the
effluent under peak loading. Additional tank volume provides a buffer capacity ézgainst a peak
loading and the holding tank behaves like an equalization tank.
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