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1 Introduction

Biochar is a solid, carbon-rich, value-added product 
obtained by heating biomass residues from agriculture, 
forestry, animals, etc. at temperatures ranging between 300 
and 1000 °C under limited or nil oxygen environments. 
The heating of the biomass under oxygen-limited condi-
tions is called pyrolysis that yields liquids (bio-oils), gas 
(syngas) and solids (biochar) (Verheijen et al. 2010). Based 
on the chemical properties (cellulose, hemicellulose and 
lignin contents) of the biomass and pyrolysis parameters 
(temperature, residence time of feed stocks and oxygen 
conditions in the kilns/retorts), the final output can be used 
for bioenergy creation or as soil amendment to improve 
agriculture production (Tan et al. 2017) or to remediate 
environmental pollutants (Yaashikaa et al. 2019). Thus, 
pyrolysis offers an avenue for quick recycling of organic 
biomass residues to biochars that could otherwise become 

a source of environmental pollution. Usually, slow pyroly-
sis, i.e., heating between 300 and 500 °C with long resi-
dence time yields biochar suitable for agricultural pur-
poses (Lee et al. 2013). Fast pyrolysis at temperatures 
above 500 °C generates more of bio-oils and syngas that 
can be used for energy generation. There are several pyrol-
ysis systems ranging from in situ soil pyrolizer to simple, 
low-cost kilns for on-farm biochar production from crop 
residues; or retorts to modern electronic-controlled reac-
tors available for biochar production (Zhou et al. 2018). 
Biochars are mainly known for their ability to sequester 
carbon in soils for a long duration, reduce greenhouse gas 
emission and enhance crop production capacities of the 
soils in a regenerative manner as they are recycled prod-
ucts of perennial crops (Toensmeier 2016).
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