
Accepted Manuscript

Title: Combustion behaviors and kinetics analysis of coal,
biomass and plastic

Authors: Qi Wang, Guangwei Wang, Jianliang Zhang,
Jui-Yuan Lee, Haiyang Wang, Chuan Wang

PII: S0040-6031(18)30387-3
DOI: https://doi.org/10.1016/j.tca.2018.09.016
Reference: TCA 78100

To appear in: Thermochimica Acta

Received date: 13-6-2018
Revised date: 2-9-2018
Accepted date: 21-9-2018

Please cite this article as: Wang Q, Wang G, Zhang J, Lee J-Yuan, Wang H,
Wang C, Combustion behaviors and kinetics analysis of coal, biomass and plastic,
Thermochimica Acta (2018), https://doi.org/10.1016/j.tca.2018.09.016

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.tca.2018.09.016
https://doi.org/10.1016/j.tca.2018.09.016


Combustion behaviors and kinetics analysis of coal, biomass and plastic 

Qi Wanga, Guangwei Wanga,*, Jianliang Zhanga,b, Jui-Yuan Leec, Haiyang Wanga, Chuan Wang d,* 

aSchool of Metallurgical and Ecological Engineering, University of science and Technology, Beijing 100083, China 

bSchool of Chemical Engineering, The University of Queensland, St Lucia, QLD 4072, Australia 

cDepartment of chemical Engineering and Biotechnology, National Taipei University of Technology, 1,Sec.3.Zhongxiao 

E.Rd, Taipei 10608, Taiwan 

dSwerea MEFOS, SE-971 25 Luleå, Sweden 

*Correspondence authors. E-mail addresses: wgw676@163.com(G.Wang); Chuan.Wang@swerea.se(C.Wang) 

 

Highlights: 

 Chemical-structural properties of coal, biomass char were investigated by using Raman. 

 The combustion characteristics of coal, biomass char and plastic were studied. 

 The correlation between structure characteristics and its combustion were obtained.  

 A TRNGM model was used to calculate the combustion process of plastic. 

 

 

Abstract: In this paper, thermal analysis method (TGA) was adopted to describe the combustion behavior of bituminous 

coal(GC), anthracite(LC), biomass(PS) and plastic(PVC).The structure characteristics of these samples were carried out 

using Raman spectroscope followed by peak deconvolution and data analysis. The kinetic parameters and combustion 

reaction mechanism were obtained by fitting experimental data with the random nucleation nuclei growth model (RNGM) 

and volume model (VM) in order to find out the kinetics characteristics responsible for the combustion of the samples. The 

results indicate that significant difference between combustion process of these samples are mainly attributed to their 

differences structures, the combustion reactivity of PS is better than GC duo to the catalysis of alkali matter in biomass ash. 

RNGM model is better than VM model for simulating the combustion process, and TRNGM model plays a good 

performance in depicting the combustion process of PVC with three reaction stages. 
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1 Introduction 

Unreasonable consumption of fossil fuels has made a significant contribution to financial growth and industry 
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