
CIGR XVIIth World Congress – Québec City, Canada – June 13-17, 2010 1 

 

XVIIth World Congress of the International Commission  
of Agricultural and Biosystems Engineering (CIGR) 

Hosted by the Canadian Society for Bioengineering (CSBE/SCGAB) 
Québec City, Canada   June 13-17, 2010  

UTILIZATION OF RESIDUAL BIOCHAR PRODUCED FROM THE 
PYROLYSIS OF ENERGY CROPS FOR SOIL ENRICHMENT 

 
GUILLAUME PILON1, JEAN-MICHEL LAVOIE

 
1 

1G. PILON, Département de Génie Chimique et génie biotechnologique, Université de Sherbrooke, 
Sherbrooke, Guillaume.Pilon@USherbrooke.ca. 
1J.-M. LAVOIE, Jean-Michel.Lavoie2@USherbrooke.ca. 
 
CSBE100296 – Presented at Section IV: Rural Electricity and Alternative Energy 
Sources Conference 

 
ABSTRACT The utilization of energy crops as well as residual biomass for the 
production of biofuels is gaining interest both at a national and international levels. Even 
though many cultures and techniques can be considered for the conversion processes, one 
of the main concerns is that the production and transportation of these energy crops 
should not require more energy that they are providing and should not leave the soil 
uncovered and reduced its organic content and nutrients.  As a result, concerns such as 
fertilization of the soil becomes of outmost importance.  A technique for biomass pre-
conversion known as pyrolysis-torrefaction consists in the production of char and bio-oil 
from biomass. This processing method is gaining interest because the char obtained could 
be beneficial for several applications such as a fuel, soil conditioner and carbon 
sequestration.  An appropriate distribution of the applications of biochar could be 
potentially beneficial for the sustainability of biomass utilization in the upcoming 
“biomarket”.  In this study, biochar produced from switchgrass (panicum virgatum) was 
prepared and characterized to verify its potential as a soil enhancer as well as a potential 
solid fuel. Using custom-made bench scale, batch-type fixed bed pyrolysis-torrefaction 
reactor, biochar was prepared under varying reacting conditions.  Residence times were 
varied in order to partially or completely release volatiles and temperature effect was also 
investigated. The produced biochar was characterized for its potential use as a solid fuel 
based on its calorific value, chemical composition and proximate analysis. In addition, 
biochar was analyzed for its potential as a soil conditioner. The different chars were 
compared using sem pictures and analyses were conducted on toxic organic compounds 
content and specific surface. 
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