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Mechanism of Catalytic Ozonation for the Degradation of Paracetamol by

Activated Carbon
WANG Jia-yu, DAI Qi-zhou, YU Jie, YAN Yi-zhou, CHEN Jian-meng
(College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: The degradation of paracetamol ( APAP) in aqueous solution was studied with ozonation integrated with activated carbon
(AC). The synergistic effect of ozonation/AC process was explored by comparing the degradation efficiency of APAP in three processes
(ozonation alone, activated carbon alone and ozonation integrated with activated carbon). The operational parameters that affected the
reaction rate were carefully optimized. Based on the intermediates detected, the possible pathway for catalytic degradation was
discussed and the reaction mechanism was also investigated. The results showed that the TOC removal reached 55. 11% at 60 min in
the AC/0, system, and was significantly better than the sum of ozonation alone (20.22% ) and activated carbon alone (27.39% ),
showing the great synergistic effect. And the BOD,/COD ratio increased from 0. 086 ( before reaction) to 0.543 (after reaction),
indicating that the biodegradability was also greatly improved. The effects of the initial concentration of APAP, pH value, ozone dosage
and AC dosage on the variation of reaction rate were carefully discussed. The catalytic reaction mechanism was different at different pH
values : the organic pollutions were removed by adsorption and direct ozone oxidation at acidic pH, and mainly by catalytic ozonation at
alkaline pH.

Key words : catalytic ozonation; activated carbon; paracetamol; degradation mechanism
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Fig. 6 SEM micrographs obtained from different activated carbon samples
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