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The construction sector is a major contributor to global CO2 emissions, with cement
production accounting for approximately 36% of construction-related and 7-8% of
total anthropogenic emissions. Biochar, a carbon-rich material derived from
thermochemical conversion of biomass, has emerged as a promising
negative-emission additive for low-carbon cementitious composites. Owing to its
stable carbon structure and CO: footprint of -2.0 to -3.3 kg COz-eq per kilogram,
biochar supports long-term carbon sequestration while enhancing material
performance. Its properties, governed by feedstock type and production conditions,
contribute to improved hydration, microstructure, and mechanical behaviour in
cement-based systems, particularly when used at optimal dosages of 1-2 wt.% under
standard curing or up to 5 wt.% under accelerated carbonation. Beyond strength
enhancement, biochar imparts additional functional benefits including improved
thermal insulation, humidity regulation, noise attenuation, and the potential for
self-healing when used as a bacterial carrier. Consequently, biochar-enhanced
composites represent a sustainable pathway toward reducing the environmental
footprint of construction materials.



