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Abstract

Biochar as an effective soil amendment for improving soil quality and adsorbing pollutants has attracted
significant attention from researchers. The present study aimed to investigate the effects of chemical modification
using nitric acid and sodium hydroxide on the physicochemical properties of biochar derived from rice husk and
sheep manure. The samples were prepared through slow pyrolysis at 500°C and analyzed using standard methods.
The results showed that acid modification significantly decreased pH by 72% and 74% and reduced ash content
by 33% and 31% for rice husk biochar and sheep manure biochar, respectively. Conversely, acid treatment
substantially increased the O+S:C molar ratio (23- and 7.5-fold) and cation exchange capacity (2.8- and 3.2-fold).
Alkaline treatment had similar effects but with lower intensity. FTIR spectroscopy confirmed the formation of
new carboxylic groups and the removal of carbonate groups on the surfaces of acid-modified biochars. Scanning
electron microscopy (SEM) images revealed that microporous structures were significantly enhanced as a result
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of acid and alkaline treatments. The findings suggest that acid modification is more suitable for pollutant
adsorption applications due to the increased oxygen-containing functional groups and developed porous structure.

Keywords: Rice husk biochar, Sheep manure biochar, Carboxylic acid, Pollutant adsorption



