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烘焙对农业秸秆燃烧特性的影响

朱波，陈汉平，杨海平，陈应泉，王贤华，张世红

煤燃烧国家重点实验室(华中科技大学)

摘要： 

为了探究烘焙对生物质燃烧特性以及燃烧机制的影响，研究了不同烘焙条件下典型秸秆的燃烧失重特性和放热行

为。选择棉杆和稻杆为主要研究对象，采用热重分析仪与差热扫描量热仪连用分析了秸秆的燃烧特性。实验结果表

明：秸秆燃烧过程主要包括脱水、挥发分和固定碳燃烧，经烘焙处理后，秸秆的着火温度明显降低，燃烧更为充

分，并且燃烧放热量随着烘焙温度的提高而进一步加大。采用非等温积分法分析了烘焙秸秆的热动力学特性和燃烧

机制，发现稻杆的挥发分燃烧过程为1级反应，稻秆主要为挥发分的燃烧，棉杆的活化能较高，并且主要是固定碳

的燃烧。农业秸秆烘培预处理对其燃烧特性的改善有明显的作用。 
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Influence of Torrefaction on the Property of Agricultural Straw Combustion

ZHU Bo, CHEN Hanping, YANG Haiping, CHEN Yingquan, WANG Xianhua, ZHANG Shihong 

State Key Laboratory of Coal Combustion(Huazhong University of Science &Technology 

Abstract: 

In order to catch the influence of torrefaction on biomass combustion and the mechanism, the weight 
loss behavior and heat releasing property of torrefaction biomass samples was investigated using 
thermal analysis and differential scanning calorimetry with rice straw and cotton stalk as typical biomass 
samples. The results show that the combustion process of straw including dehydration, volatile and fixed 
carbon combustion, and after the torrefaction treatment, the ignition point is shifted to lower 
temperature. and the combustion take place much fully and quickly, furthermore, the heat release of 
combustion improved as the torrefaction temperature increased. Meanwhile, the kinetics and combustion 
mechanism of torrefied straw were discussed using adopting non-isothermal integral method. It is 
observed that the volatile combustion process of rice straw was an first order reaction, and rice straw is 
mainly caused by volatile combustion, the activation energy of cotton stalk is higher, and mainly 
attributed to the fixed carbon combustion. Torrefaction pretreatment can improve the combustion 
characteristics of agricultural straw sharply.
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