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abstract
Urea biodegradation kinetics determination has been performed in the literature using a two-step 
nitrification model that was calibrated using on-line respirometric measurements. However, the 
model neglected the initial hydrolysis step that converts urea to carbon dioxide and ammonia 
nitrogen, and assumed constant carbon dioxide transfer rate (CTR), though it is inherently a non-
linear process which has an impact on the titrimetric modeling. Hence, in this paper, it is aimed 
to propose a complete two-step nitrification model for urea biodegradation paying attention to 
urea degradation pathway along with due consideration given for non-linear CTR process occur-
ring in activated sludge system. Experiments were performed in a simple batch reactor equipped 
with respirometric and titrimetric set-up. Three different initial urea concentrations were added 
to the reactor for investigating the process kinetics. Proposed model was successfully calibrated 
with respirometric, titrimetric and combined respirometric–titrimetric measurements; and the es-
timated parameters were compared for model evaluation. Furthermore, the proposed model was 
validated with off-line ammonium, nitrite and nitrate measurements. The study revealed that urea 
was hydrolyzed at a faster rate in liquid phase. The maximum growth rates of the Nitrosomonas 
species and the Nitrobacter species were found to be 0.065–0.1 d–1 and 0.006–0.008 d–1 respectively. 
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