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Kinetics of the process of ammonia oxidation coupling
with nitrite oxidation and its validation

Sui Jun™, Li Jie™ , Luo Fan™ ™ | Xu Hao™
( * Guangzhou Water Investment Group CO. LTD, Guangzhou 510655)
( ™ Guangzhou Municipal Engineering Design and Research Institute, Guangzhou 510060 )
( ™ School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090 )
Abstract

A kinetic model for nitrosation and nitrification was established based on the activated sludge model of
ASM2D, and the process rate equations, kinetic and stoichiometric parameters relating to it, as well as the expres-
sion of the maximum growth rate affected by pH and temperature as variable parameters, were given. The nitrifica-
tions under different conditions were simulated by using the model, and the simulation results showed that with the
increase of dissolved oxygen, the rate of ammonia oxidation and the nitrite accumulation rate increased and a partial
nitrification process came first, then the partial nitrification process turned into a complete nitrification process by
the further oxidation of the generated nitrite into nitrate. The high accumulation of nitrite was realized by controlling
the reactor conditions such as the sludge retention time (SRT) and the aeration time. Meanwhile, the start-up and
the stable operation of the partial nitrification process were investigated by using the proposed model. The compari-
son between simulation values and actual data showed that, the two step nitrification from the start-up period to the
partial nitrification can be accurately simulated by the model, and there was a good agreement between simulation
values and actual data.

Key words: activated sludge model, nitrification, nitrosation, ammonia oxidation, simulation

— 864 —



