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SHOCK TUBE STUDY ON PYROLYSIS OF PHENOLIC RESIN

WANG Su  YAN Weifeng MAWei FAN Bingcheng HE Yuzhong LI Shuaihui  CUI Jiping
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, No.15 Beisihuanxi Road,

Beijing 100190, China)

Abstract The pyrolysis kinetics of phenolic resin was studied in a shock tube at high temperatures between
1100 and 1800K. Considering the very high temperature and short duration time as the special condition met in
a shock tube, the heat transfer process of the particles in shock tube flow was analysed and that how can it
reaches the temperature equilibrium between the phenolic resin powder and the ambient high temperature gas
was discussed. The effect of diffusion on the pyrolysis process was investigated by solving the
reaction-diffusion equation. It was found that in this experiment the reaction-diffusion process got steady rapidly,
so the effect of diffusion was negligible. By using gas chromatograph and mass spectrometry to detect the
pyrolytic products, the pyrolysis rate constant was determined to be k =3.44x10?exp(-20730/RT) sec™ at
temperature range 1100<T<1400K and k =1.07 x10* exp(-81030/RT) sec™ at temperature range 1400<T<1800K.

Key words phenolic resin, pyrolysis rate constant, ablation, shock tube



