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Removal of Nickel from Aqueous Solution by Hard-Shell Pistachios
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Abstract

Nickel is one of the heavy metals which commonly can be found in industrial wastewater. Many studies have
been done on agricultural waste for the removal of nickel from aqueous solutions. The purpose of this study is to
identify hard-shell pistachios as a local attraction for removal of nickel from aqueous solution. Nickel adsorption
isotherm models are studied using shell pistachios. Pistachio shell was chosen which its particle size is between
800-600 microns. The stock solution of nickel ions was prepared mixing nickel nitrate with distilled water. The
results showed that the maximum absorption efficiency occurs (73.3%) at pH=8. Also, it was shown that with
increasing adsorbent dose, equilibrium time decreased within constant concentration. Examination of uptake
isotherm models showed that models of Freundlich, BET, Radke-Praunitz, Redlich-Peterson and Sips describe
data in 97% level of confidence well, however Freundlich and Sips isotherm models has the lowest error factor
0.10597 and 0/10598 respectively and the highest correlation coefficient (0.9785). Comparison of adsorbent
capacity within removal of nickel from aqueous solution shows that Pistachio shell with special absorbent
surface of 1.7 m*/g and uptake capacity of 0.3984 mg/g is proper than adsorbents of Kaolinite, Bagasse, sludge-
ash.

Keywords: Adsorption, Hard-Shell Pistachios, Nickel, Dosage Variation, Model.
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