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Abstract: To clarify the pyrolysis characteristics of straw waste and the correlation with biochar yield in the
preparation of biochar, and meanwhile explore the optimal condition for biochar preparation from straw waste, four
different types of straw waste were selected to investigate the effects of straw waste type, final pyrolysis temperature ,
and heating rate on the pyrolysis characteristics and biochar yield of straw waste by thermogravimetric simulation
combined with the component characteristics analysis of straw waste. Results show that the maximum weight loss
and maximum weight loss rate both appeared at pyrolysis stage, and the order of maximum weight loss rate was:
wheat straw > corn straw > rice straw > reed straw, relating to the cellulose content of the four types of straw.
Statistical analysis shows that straw waste type, final pyrolysis temperature, heating rate, and retention time all had
significant effects on biochar yield of straw waste. The higher the final pyrolysis temperature was, the faster the
heating rate and the longer the retention time were, and the lower the biochar yield was. The effects of final
pyrolysis temperature and heating rate on the biochar yield of straw were consistent with the thermogravimetric
simulation results. According to the pyrolysis characteristics and statistical analysis of biochar yield and energy
consumption, the optimal condition of biochar preparation was: heating to 500 C at a rate of 10 C/min and
keeping for 30 min.
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Tab.1 Component characteristics of four types of straw waste
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Tab.2 Temperature range and weight loss rate of four types of straw waste at different pyrolysis stages
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P FEFE 2.71 35 ~88 1.07 88 ~ 198 62.20 198 ~379 15.41 379 ~1 000
INEFEFT 3.47 35 ~98 0.96 98 ~ 199 52.42 199 ~357 23.98 357 ~1 000
FRFEFT 3.94 35 ~110 0.04 110 ~179 51.93 179 ~352 24.73 352 ~1 000
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Fig.1 TG-DTG curves of four types of straw waste
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Biocharyield of four types of straw waste at final
pyrolysis temperature of 500 °C
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