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Abstract

Boron solubility in soils is primarily controlled by adsorption and desorption processes, and variations in its
availability can significantly contribute to boron toxicity. In the present study, four calcareous soils were
selected to investigate the effect of leonardite. Soil treatments consisted of 0, 2, and 4% (w/w) leonardite
combined with nine boron concentrations (0—120 mg L™) in the presence of 0.03 M NaCl solution. Boron
desorption was also evaluated using the same solution. The experimental data were fitted to the Langmuir,
Freundlich, Temkin, and Dubinin—Radushkevich isotherm models. Results demonstrated that leonardite
application led to a reduction in adsorption parameters, including monolayer adsorption capacity (Qmax),
Langmuir adsorption energy coefficient (K.), and Dubinin—Radushkevich adsorption capacity (qs), with the
most pronounced decrease in gmax Observed in the 4% treatment of soil 2. Additionally, the calculated adsorption
free energy (E) values were below 8 kJ mol™', indicating that boron adsorption was predominantly physical.
Conversely, leonardite application markedly enhanced boron desorption, with the effect being more pronounced
at the 4% application level compared to 2%. These findings suggest that leonardite amendment may promote

boron accumulation, potentially exacerbating boron toxicity in calcareous soils.
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