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ABSTRACT

The presence of excessive amounts of boron (B) in water resources can endanger the health
of organisms in an ecosystem. In this study, B removal from aqueous solutions was investi-
gated using natural easily available materials including bentonite, kaolinite, zeolite, waste
calcite, and residues of wheat, rice, and green shell of walnut as native and chemically mod-
ified with FeCl3. The optimum values of pH and contact time for the B sorption were deter-
mined before isotherm experiments. The maximum sorption of B by mineral sorbents was
observed at pH 9, while it was obtained at pH 7 for walnut shell and rice residues and at
pH 8 for wheat residues. The optimum time obtained for mineral sorbents and organic sor-
bents was 24 and 48 h, respectively. The values of pHzpc measured for chemical sorbents
were higher than those for organics. The sorption isotherms were performed using opti-
mum parameters at three CaCl2 concentrations as background electrolytes. Increasing CaCl2
concentration caused to increase in B sorption. The chemical modification of sorbents by
FeCl3 had a positive significant effect on B sorption. The fit of Freundlich and Langmuir
models to the experimental data was very well. The largest B sorption capacity among the
mineral and organic sorbents was, respectively, observed in the waste calcite and rice resi-
dues. However, the extent of the B sorption by organics was much higher than by minerals.
Therefore, the use of organic materials to remove excess amounts of B from water resources
can be considered as an available, cost-effective, and environmentally friendly strategy.
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