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Abstract; Buckwheat husk, an agricultural waste, is used as a potential biosorbent to remove lead ions
from aqueous solution. The batch experiments are conducted to investigate the influence of solution pH, adsorbent
dosage, particle size of sorbent, initial concentration of lead ion, reaction time and temperature on the adsorption
capacity of buckwheat husk to lead ion. Furthermore, isotherms, kinetics and thermodynamics of the biosorption
are explored as well. Experimental results show that the adsorption capacity of buckwheat husk to lead ion
increases with the increase of solution pH values from 2.0 to 5.5, and increases with increasing adsorbent
concentration, but decreases with an increase in particle size of adsorbent. Adsorption of lead on buckwheat is a
relatively fast process with a shorter equilibration time about 5 hours. The adsorption kinetic data can be fitted by
a new developed model, which is based on the concept of a quick equilibrium adsorption followed by a slow

adsorption process. The adsorption isotherms are analyzed by using Langmuir, Freundlich, Dubinin -
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Radushkevich and Temkin isotherm equations. Results indicate that all of them can describe equilibrium data
reasonable, but the Langmuir equation gives the best results according to the corresponding values of R*. The
maximum adsorption capacity from the Langmuir isotherm is found to be about 31.78 mg/g at 45°C. The changes
in Gibbs free energy (AG ) and the mean free energy (E) calculated from Dubinin—Radushkevick equation for
adsorption of lead ion on buckwheat husk are about —22.01 (£0.65) kJ/mol and 10.43 (£0.45) kJ/mol,
respectively. The values of AG and E further indicate that the adsorption of lead ions on buckwheat is a
spontaneously ion — exchange chemical sorption. In addition, the effect of acid —basic pretreatment on lead
adsorption by buckwheat husk is also examined. Results have revealed that the acid treatment decreases the
adsorption of lead ions, while the basic treatment slightly enhances the adsorption of lead ions. This study
suggests that the buckwheat husk can be used as a low cost and environmentally—friendly adsorption material for
the removal of lead from water.
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