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Abstract

Biochar has been introduced as a substance with high cadmium sorption ability in recent years. Adsorption is one of
the known chemical processes that can affect availability and concentration of soluble cadmium in soils. In this
research, in order to change the sorption capabilities of biochar produced by pyrolysis of woody biomass at 650°C,
the ball milling process was used to reduce the particle size to the nanoscale (less than 1 um, NBC) and compare it
with the meso size (0.5 - 1 mm, MBC), in the presence of a sandy soil (0.5, 1 and 2 % w/w of biochar) for sorption of
cadmium ions from solution. The results showed a significant difference in the maximum sorption capacity of
cadmium in the presence and size of biochar in treatments. The maximum sorption capacity in the treatments ranged
from 202.42 in control soil to 1062.35 mg kg™ in treatment with 2 percent of NBC. The best-fitted isotherm models
were Langmuir, Dubinin-Raduskevich, Temkin and Freundlich by R? of 0.96, 0.96, 0.95 and 0.91, respectively. The
size variation had a significant effect on the changes of sorption isotherm parameters but dosage of biochar was
insignificant in some treatments. Accordingly, nanobiochar could be employed successfully to remove heavy metals
from soils and control their reactions in confronting with polluted wastewater.

Keywords: Ball milling, Cadmium, Isotherm models, Nanobiochar, Physicochemical properties



