
Accepted Manuscript

Volatile production from pyrolysis of cellulose, hemicellulose and lignin

Chenxi Zhao, Enchen Jiang, Aihui Chen

PII: S1743-9671(16)30287-2

DOI: 10.1016/j.joei.2016.08.004

Reference: JOEI 261

To appear in: Journal of the Energy Institute

Received Date: 6 June 2016

Revised Date: 16 August 2016

Accepted Date: 31 August 2016

Please cite this article as: C. Zhao, E. Jiang, A. Chen, Volatile production from pyrolysis of cellulose,
hemicellulose and lignin, Journal of the Energy Institute (2016), doi: 10.1016/j.joei.2016.08.004.

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.

http://dx.doi.org/10.1016/j.joei.2016.08.004


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 
 
 
 

Volatile production from pyrolysis of cellulose, hemicellulose and lignin 1 

Chenxi Zhao, Enchen Jiang
*
, Aihui Chen

 
2 

(Department of Engineering, Northeast Agricultural University, Harbin 150030, 3 

Heilongjiang, PR China) 4 

*Corresponding author. Tel.: 18745111509, e-mail: Jiangenchen2016@outlook.com 5 

Abstract 6 

To better understand pyrolysis mechanism and further develop selective pyrolysis 7 

technology, characteristics of volatile products in the pyrolysis of three main 8 

components (cellulose, hemicellulose and lignin) were investigated and compared by 9 

amplifying experiments in a tube furnace at 300–700 ℃. Distribution of volatile 10 

products (including bio-oil and bio-gas), the influence of temperature and 11 

contributions of each single component were discussed in depth. It was found that, for 12 

each sample pyrolysis, pyrolysis temperature and their own chemical structures 13 

played an important role in the yields, composition of bio-oil and bio-gas. The 14 

optimal temperatures for production of bio-oil from cellulose, hemicellulose and 15 

lignin focused at 500 ℃, 450 ℃ and 600 ℃, respectively, and cellulose made greater 16 

contribution to bio-oil formation, and hemiellulose was the major contributor for 17 

bio-gas. Moreover, the more bio-gases from the three components generated at the 18 

higher temperature, but compositions of volatile products were different depending on 19 

their unique chemical structures. In the three components, cellulose produced the 20 

highest CO, hemicellulose owned the highest CO2, and lignin generated the highest 21 

CH4 characterized by the largest HHV. As for bio-oil, cellulose bio-oil displayed 22 

unique saccharides and higher furans, hemicellulose bio-oil contained higher acids 23 

and ketones, while phenols were the dominant composition of lignin bio-oil. 24 

Keywords: Pyrolysis; Cellulose; Hemicellulose; Lignin; Bio-oil; Bio-gas 25 



Download English Version:

https://daneshyari.com/en/article/8108812

Download Persian Version:

https://daneshyari.com/article/8108812

Daneshyari.com

https://daneshyari.com/en/article/8108812
https://daneshyari.com/article/8108812
https://daneshyari.com

