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Abstract

Biochar and activated carbon are carbon-rich organic materials produced through pyrolysis. Heavy metals
are persistent soil pollutants that threaten environmental and human health. This study investigated the
immediate effects of wheat straw, almond shells, walnut shells, six types of biochar produced from these
materials at pyrolysis temperatures of 300°C and 500°C (with a residence time of two hours), and six
types of activated carbon derived from biochar (chemically activated with 20% phosphoric acid (w/w) at
activation temperatures of 300°C and 500°C for two hours) on the availability of lead (Pb) and cadmium
(Cd) in a dried contaminated soil. mean comparisons at a 5% significance level (P < 0.05) revealed that
the application of biochar and activated carbon significantly influenced the immobilization and reduction
of bioavailable heavy metal concentrations. This was achieved through processes such as precipitation,
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surface adsorption, inner- and outer-sphere complexation, and physical adsorption, mediated by increased
cation exchange capacity (CEC), pH, negative surface charges, porosity, specific surface area, and
functional groups in the soil. the lowest DTPA-extractable Pb and Cd concentrations were observed in
treatments with activated carbon derived from wheat straw and almond shell biochars produced at 500°C
(applied at 10%), recording values of 18.93 mg/kg and 11.5 mg/kg, respectively. These treatments
reduced DTPA-extractable heavy metal concentrations by 93.60% (Pb) and 57.40% (Cd) compared to the
control. the findings demonstrate that activated carbon can serve as an efficient and sustainable method
for remediating heavy metal-contaminated soils and enhancing plant growth.

Keywords: DTPA extractant, Wetting-drying cycle, Activated carbon, Biochar, Adsorption, Surface
functional groups.
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