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This study aims to investigate the effect of reactor temperature on 
softwood and hardwood pyrolysis. Experiments are performed at six 
temperature levels ranging from 300 to 800°C under N2atmosphere. The 
weights of char, tar and gas yields produced were measured and 
recorded in percentage of initial weight of the pyrolyzed samples. 
Results of the study showed that hardwood produces maximum char, tar 
and gas yields of 41.02 per cent at 300°C,44.10 per cent at 300°C and 
56.86 per cent at 800°C, respectively, whereas softwood produces 
maximum yields of 30.10 per cent at 300°C, 28.25 per cent at 300°C and 
68.73 per cent at 800°C, respectively. Proximate analysis shows that 
volatile matter, fixed carbon, ash content and moisture content of 
hardwood are 74.83, 14.28, 2.81 and 8.08 per cent, respectively, and 
that of softwood are 79.76, 12.65, 0.98 and 6.61 per cent, respectively. 
Result of the elemental analysis results shows that the carbon, 
hydrogen, nitrogen, oxygen and sulphur contents for hardwood are 
52.20, 6.45, 0.68, 39.64 and 1.03 per cent, respectively, and that of 
softwood are 45.95, 4.57, 0.56, 48.13 and 0.79 per cent, respectively. 
The higher heating value of hardwood and softwood are 21.76 and 16.50 
kJ/g respectively. This study shows that char and tar yields decrease 
with increase pyrolysis temperature, whereas gas yield increases as 
pyrolysis temperature increases for the wood samples considered. At all 
temperatures considered in this study, gas yields are higher than tar and 
char yields for softwood, whereas for hardwood, tar yield decreases with 
increase in temperature with accompanying increase in gas yield. 

Design/methodology/approach 
Experiments are performed at six temperature levels ranging from 300 to 
800°C under N2 atmosphere. 

Findings 
At all temperatures considered in this study, gas yields are higher than 
tar and char yields for softwood, whereas for hardwood, tar yield 
decreases with increase in temperature with accompanying increase in 
gas yield. 

Originality/value 
Results of the study showed that hardwood produces maximum char, tar 
and gas yields of 41.02 per cent at 300°C,44.10 per cent at 300°C and 
56.86 per cent at 800°C, respectively, whereas softwood produces 
maximum yields of 30.10 per cent at 300°C, 28.25 per cent at 300°C and 
68.73 per cent at 800°C, respectively. 

Keywords: 
Biomass, Energy, Pyrolysis, Hardwood, Reactor temperature, Softwood 

Type: 
Research Paper 

Publisher: 
Emerald Publishing Limited 

https://www.emeraldinsight.com/keyword/Biomass
https://www.emeraldinsight.com/keyword/Energy
https://www.emeraldinsight.com/keyword/Pyrolysis
https://www.emeraldinsight.com/keyword/Hardwood
https://www.emeraldinsight.com/keyword/Reactor+Temperature
https://www.emeraldinsight.com/keyword/Softwood


Received: 
10 March 2017 

Revised: 
28 June 2017 

Accepted: 
30 June 2017 

Acknowledgments: 
[14] IGT. Chicago, Illinois, Preparation of coal conversion systems 
technical data book, Project 8964 final report, Contact No. E (49-18)-
1730, Available From NTIS, Springfield, Virginia, USA: US Department of 
Commerce; 1976. 

Copyright: 
© Emerald Publishing Limited 2018 
Published by Emerald Publishing Limited 
Licensed re-use rights only 

Citation: 
Joseph Adewumi Oyebanji, Sunday Olayinka Oyedepo, (2018) 
"Compositional and experimental investigation of the effect of reactor 
temperature on softwood and hardwood pyrolysis", World Journal of 
Engineering, Vol. 15 Issue: 1, pp.21-26, https://doi.org/10.1108/WJE-03-
2017-0053 

Downloads: 
The fulltext of this document has been downloaded 30 times since 2018 

Your Access Options 
 
Existing Customer 

You may already have access to this article. Please Log in to check access 

 

Recommendation 
 
Recommend to your librarian that your institution purchase access to this 
publication. 
Buy this item: $32.0030 days: download, save, print 

 
Journal Information 

https://www.emeraldinsight.com/author/Oyebanji%2C+Joseph+Adewumi
https://www.emeraldinsight.com/author/Oyedepo%2C+Sunday+Olayinka
https://doi.org/10.1108/WJE-03-2017-0053
https://doi.org/10.1108/WJE-03-2017-0053
https://www.emeraldinsight.com/doi/pdfplus/10.1108/WJE-03-2017-0053
https://www.emeraldinsight.com/action/recommendation?doi=10.1108%2Fwje
https://www.emeraldinsight.com/action/ecommerce?offerId=53%2C10.1108%2FWJE-03-2017-0053&backUri=%2Fdoi%2Fpdfplus%2F10.1108%2FWJE-03-2017-0053&addToCart=Add+to+cart
https://www.deepdyve.com/doc-view?docId=10.1108/WJE-03-2017-0053&fieldName=journal_doi&journal=1708-5284&affiliateId=emerald


 
World Journal of Engineering 
ISSN: 1708-5284 
Online from: 2011 
Subject Area:Engineering  

•  

https://www.emeraldinsight.com/action/showPublications?category=40057660
https://www.emeraldinsight.com/doi/pdfplus/10.1108/WJE-03-2017-0053

	Compositional and experimental investigation of the effect of reactor temperature on softwood and hardwood pyrolysis
	Purpose
	Design/methodology/approach
	Findings
	Originality/value
	Your Access Options
	Existing Customer
	Recommendation
	World Journal of Engineering



