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Kinetics of Ceramic Honeycomb-Catalyzed Ozonation for the Degradation of Trace

Nitrobenzene in Aqueous Solution

ZHAO Lei» MA Jun, SUN Zhi-zhong, LIU Zheng-gian, YANG Yi-xin» LU Wei
(School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: The experiment indicated that ozonation alone and ceramic honeycomb-catalyzed ozonation of trace nitrobenzene in aqueous solution
followed the first-order kinetic model at the reaction temperature of 20°C and the initial pH of 6.87. Under the conditions of this experiment
ozonation alone and ceramic honeycomb-catalyzed ozonation for degradation of nitrobenzene were primarily oxidized by highly active hydroxyl
radicals. At the same time; the experimental results demonstrated that the degradations were similarly the first-order reactions depending on
different temperatures (10 ~ 40°C) and different pH (3.00 ~ 10.96). The rate constants of degradation of nitrobenzene in the two different
processes mentioned above were found to increase with increasing of temperature. The rate constant of ozonation alone appeared to be increased
from0.37x 107 s™' t0 1.49 x 107 s™', respectively, increasing from 0.56 x 10™* s™' t0 2.46 x 107" s™' in the process of ceramic
honeycomb-catalyzed ozonation. The higher the temperature of systems the less extent of the enhanced degradation rate. With the increase of
pH, the rate constants of ozonation alone increased from 0.15x 107 s™' 102.69x 107 s™', and increased from 0.17 x 107 s™" to0 1.90 x
107 s™" in the process of ceramic honeycomb-catalyzed ozonation as pH increased from 3.00 to 9.23, but it decreased to 1.64 x 107 s™" at
pH 10.96.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.3 Plots of In([NitroJ, /[ NitroJy )-# for degradation of nitrobenzene at

different temperatures in the process of ozonation alone
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Fig.5 Relation of apparent rate constants and reaction temperature
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