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Kinetic Study on the Removal of Toxic Phenol and Chlorophenol from
Waste Water by Horseradish Peroxidase

Zhang Tong Zhao Qingxiang Huang Hui LiQing Zhang Yi
(Dept. of Environ.Eng. , College of Resources and Environ. Eng. , East China U niv. of Sci. and T ech., Shanghai 200237)

Abstract The removal of phenol and chlorophenol from waste water catalyzed by horseradish
peroxidase was studied in this paper to understand the kinetic features of this reaction. T he ef-
fects of pH, H202 concentration and substrate type on the removal of pollutants were discussed
in detail. The results showed that the optimum pH for the removal efficiency of phenol and
chlorophenol was 9.0 in the test pH range of 5.0 to 9.0. The results also indicated that there
was an optimum H202concentration for pollutants removal catalyzed by horseradish peroxidase
and H202 at concentrations higher than the optimum value had inhibition effect on pollutant re—
moval. But the inhibition effect of higher H202 concentrations was very small and had little in-
fluence on the reaction. Several substrates were compared on their affinity with horseradish per—
oxidase according to the kinetics parameters of reactions. T he results showed that phenol and 4-
chlorophenol were more easy to be removed than 3—chlorophenol. It was also concluded in this
paper that oxidation reaction catalyzed by horseradish peroxidase had the characteristic of Ping—
Pang reaction.

Keywords horseradish peroxidase, phenol, chlorophenol, wastewater treatment, pulp-paper
wastewater, catalysis reaction, kinetic parameters.
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