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Pyrolysis characteristics and kinetics of jasmine tea waste
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search Center on Hydrogen Safety, Hefei 230009, China; 3. Engineering Research Center of Safety Critical Industrial Measurement and
Control Technology of Ministry of Education, Hefei 230601, China)

Abstract;: The jasmine tea waste was taken as the research sample,and the experiments were carried out under
five heating rates(10,20,30,40 and 50 K/min) in an inert atmosphere of 300-1 200 K using a thermogravime-
tric analyzer. The pyrolysis kinetic parameters of the samples were calculated by model-free methods and mod-
el-fitting methods. The kinetic parameters were optimized and analyzed through three-component parallel mod-
el and shuffled complex evolution(SCE) optimization algorithm. With the increase of heating rate, the deriva-
tive thermogravimetric(DTG) curves have staged and similar trend. The results calculated by the model-free
methods are close and well-fitting, and the average value of the overall activation energy is 168. 47 kJ/mol.
According to the change of activation energy, it can be divided into stable change stage(stage 1) and
rapid growth stage(stage 2). Stage 1 can be determined by a single reaction model, while stage 2 cor-
responds to the simultaneous occurrence of multiple reactions. It is found that the pyrolysis mecha-
nism at stage 1 follows the diffusion model, with the average activation energy of 85. 31 kJ/mol. The
optimization results of the SCE optimization algorithm are in good agreement with the experimental
data, and are applicable to the experimental data at multiple heating rates.
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