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ABSTRACT
Biochar isacarbon-rich, sustainable material produced through the thermal decomposition of plant

and animal biomass. It is commonly applied to soil because of its advantageous properties,
including carbon sequestration, enhanced crop growth and yield through improved soil fertility,
removal of organic and inorganic contaminants, and increased soil water retention. The addition
of biochar altersthe soil water retention characteristics (SWRC), largely dueto itsinherent features
such as high specific surface area from internal pores and functional groups on its surface. SWRC
plays a crucia role not only in agricultural soils but also in soils used for geotechnical and
geoenvironmental engineering applications where vegetation is present. While the impact of
biochar on SWRC in agricultural soils has been widely researched, there is limited study on its
effects in geotechnical or geoenvironmental structures such as landfill covers, bioengineered
slopes, embankments, and green roofs. These engineered soils often face unique conditionsrelated
to compaction and design life, distinguishing them from agricultural soils. Therefore, a
comprehensive understanding of how biochar influences SWRC and the factors that govern its
effectsis necessary to evaluate its potential applicationsin these contexts. Thisarticle reviewsand
synthesizes findings on the influence of biochar on SWRC, considering key factors such as
feedstock type and pyrolysis temperature, biochar particle size, soil type, and compaction level.
The literature indicates that biochar generally enhances SWRC, though some studies report
negligible effects.

Keywords: Pyrolysis, Soil Water Retention Properties, Intra-Particle Pores, Inter-Particle Pores,
Biochar

Road No.124
284



