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Fig. 1 Change tendency of cracking ratio in

terms of energy density
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Fig. 3  Effect of temperature on naphthalene cracking
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Fig. 4 Effect of temperature on phenol cracking
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Fig. 5 Effect of H,O addition on naphthalene cracking
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Table 1 Selected reactions of phenol cracking
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KINETIC STUDY OF TAR MODEL COMPOUNDS CRACKING BY
STREAMER CORONA DISCHARGES

Xu Bin'?, Xie Jianjun', Yin Xiuli', Deng Guanlei’, Wu Chuangzhi', Yan Keping’

(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences; Key Laboratory of Renewable Energy, Chinese Academy of

Sciences ; Guangdong Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Chemical and Biological Engineering , Zhejiang University, Hangzhou 310028, China)

Abstract: Based on two typical tar model compounds-naphthalene and phenol, a chemical kinetic model on the tar

cracking was established in this paper. Effects of the initial concentration, the temperature and the moisture on the

cracking of tar model compound were investigated. And the main route for phenol cracking was obtained via the

sensitivity analysis and rate- of- production analysis. The results indicated that the calculation values are in basically

agreement with the experimental data. It is found that the percentage of energy density required for cracking will be

enhanced by approximately 70% with the cracking ratio from 90% to 99% at 200 °C. Moreover, with the increase of

temperature from 200 to 500 °C, the cracking ratio is observed to have a peak for naphthalene at approximately 400 “C

while it will increase gradually for phenol under the same energy density. In addition, it is demonstrated that the moisture

has no obvious effect on the cracking energy required in the syngas when temperature is at 200 °C. Subsequently, the

reaction with O and H radicals is proved to be the main route for the phenol cracking.

Keywords: chemical kinetics; tar; phenol; streamer discharge



