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Kinetic and thermodynamic study of cobalt adsorption by spent coffee

Djillali Imessaoudene™*, Salah Hanini®, Abdelkader Bouzidi®, Abderrahmane Ararem?

“Department of Chemistry, Centre de Recherche Nucléaire de Birine, BP 180, Ain oussera W. Djelfa, CP 17200, Algerie,

Tel. +213 773971566; email: idjillali@yahoo.fr (D. Imessaoudene), Tel. +213 559492089; email: Bouzidianek@yahoo.fr (A. Bouzidi),
Tel. +213 551208446, email: arareme@mail.com (A. Ararem)

hDepartment of Biomaterials and Transport Phenomena, Université Yahia Fares de Médéa, CP 26000, Algerie, Tel. +21325985200;
email: s_hanini2002@yahoo.fr

Received 15 February 2014; Accepted 24 March 2015

ABSTRACT

The biosorption of cobalt from aqueous solution onto a spent coffee (5C) was carried out to
assess the effectiveness of the adsorbent used in the removal of Co(Il) from aqueous solution
by batch tests. Adsorption of Co(Il) as a function of contact time, pH, and temperature was
investigated. The kinetic study revealed that adsorption followed better a second-order type
reaction with high correlation coefficient (R* = 0.999). Adsorption data were described using
Freundlich and Langmuir models. The thermodynamic study for the Co(Il) adsorption onto
SC showed that the process was spontaneous with a raised affinity for Co(Il) (AG°<0 and
AS°>0), exothermic (AH"<0), and occurred with physical adsorption mechanism
(E, = 10.922 k] mol ™).
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