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A B S T R AC T

A simplifi ed time dependent mathematical model was developed for an industrial a full-scale 
two stage anaerobic wastewater treatment plant of a sugar factory under unsteady conditions. 
As an overall approach, a two-step (acidogenesis and methanogenesis) instantaneous mass bal-
ance was considered in the model. The reactor equations employed were based on continuous 
fl ow well-mixed conditions. Kinetic parameters related to acidogenic and methanogenic reac-
tions were imported from literature studies. The kinetic model was used to simulate MLVSS 
(mixed liquor volatile suspended solids), VFA (volatile fatty acid) and COD (chemical oxygen 
demand) equivalent glucose concentrations in hydrolysis tank, and MLVSS, VFA and gas pro-
duction in anaerobic tank by making use of data from the full-scale anaerobic methane produc-
tion plant. The model satisfactorily predicted the measured variables in the hydrolysis tank, but 
prediction was poor for variables in the anaerobic tank. The model has limitations in anaero-
bic reactions, which are basically due to model kinetic parameters unspecifi c to sugar factory 
wastewater.
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1. Introduction

Anaerobic treatment of wastewaters is a widely 
accepted and proven technology. The anaerobic waste-
water treatment process offers valuable advantages com-
pared to the classical aerobic treatment [1,2]. It has a high 
capacity to degrade concentrated and diffi cult substrates 
producing less sludge, recovers energy from methane 
production and requires less energy in operation [3].

Anaerobic process is based on a complex chain of 
biochemical reactions through which the waste is fi rst 

partially transformed into volatile fatty acids (VFAs) 
and then these VFA’s are converted to acetic acid, hydro-
gen and carbondioxide which are the primary substrates 
for methanogenesis. The major drawback for the appli-
cation of anaerobic processes in wastewater treatment 
is the complex, interdependent bacterial community 
with slow growth rate, which is highly sensitive to sud-
den changes in substrate composition, pH and tem-
perature, and to certain toxic or inhibitory compounds. 
Slow growth rate means slow recovery after toxic shock 
or overloading and requires effective biomass reten-
tion [4]. Given this inherent complexity, the process is 
quite vulnerable to abrupt operating changes, which, 
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