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Clarification of exothermic reaction mechanism_in pyrolysis of bamboo biomass
and application to low temperature oil conversion of waste plastic

Tatsuo, Nishimura
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The purpose of this study was to implement three items: elucidation of
thermal decomposition behavior of bamboo, elucidation of thermal decomposition process of plastic
and solid fuel production by co-pyrolysis of bamboo and plastic. Bamboo was mainly consisted of
xylan and lignin, and an exothermic reaction was observed during torrefaction. It was clarified that

the experimental results can be generally reproduced by heat transfer and chemical reaction
considering heat transfer, Darcy flow, and thermal decomposition reaction. It was found that
plastics are classified into a slow pyrolysis zone of about 100 kJ/mol and a fast pyrolysis zone of
40 kJ/mol. Furthermore, we carried out a pyrolysis experiment using a mixture of polystyrene and
bamboo, and found that the higher calorific value was higher than that of coal when polystyrene
content exceeded 50 wt %.
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Table 1 TG and DSC results for plastic pyrolysis.
Sample
PE PP PS
Melt temperature range[K] 368-385 423-445 381-387
Heat of melting[kJ/kg] 34.3 56.1 0.81
Pyrolysis temperature range[K] 693-770 687-751 660-717
Heat of pyrolysigkJKkg] 10.65 13.04 98.62
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Fig.5 Arrhenius plot of polyethylene
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Fig.6 Material balance after co-pyrolysis.
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