
* Corresponding authors.

1944-3994/1944-3986 © 2021 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2021.26683

212 (2021) 220–233
February 

Removal of xanthate from aqueous solutions by adsorption onto untreated 
and acid/base treated activated carbons

Mohammad Mehdi Salarirada,*, Ali Behnamfardb,*, Francesco Veglioc

aDepartment of Mining and Metallurgical Engineering, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran, 
Tel. +98 2164542974; email: salari@aut.ac.ir 
bFaculty of Engineering, University of Birjand, South Khorasan, Iran, Tel. +989151603400, email: behnamfard@birjand.ac.ir 
cDepartment of Industrial and Information Engineering and Economics, University of L’Aquila, 67040 Monteluco di Roio,  
L’Aquila, Italy, Tel. +39 0862 434236; Fax: +39 0862 434203; email: francesco.veglio@univaq.it

Received 15 October 2019; Accepted 2 October 2020

a b s t r a c t
Xanthate is a widely common pollutant in wastewaters of mineral industries. The removal of ethyl 
xanthate (EX–), the most widely used xanthates in mineral industries, from aqueous solutions was 
studied by activated carbon adsorption as the clean and cost-effective industrial wastewater treat-
ment technology. The characterization of activated carbon (AC) was performed by a point of zero 
charge determination, scanning electron microscopy, wavelength dispersive X-ray, surface area, 
and a pore size analyzer. The evaluation of initial solution concentration, pH, temperature, parti-
cle size, and surface chemistry of AC on the adsorption process showed that it is a high-potential 
adsorbent for xanthate removal. The study of EX– adsorption onto acid/base treated ACs revealed 
that the adsorption of EX– primarily occurs on non-polar carbon surface patches where it is driven 
by hydrophobic interactions. The equilibrium and kinetic data were best modeled by the Koble–
Corrigan isotherm and fractional power kinetic model, respectively. The rate-limiting step during 
the EX– adsorption onto AC was determined to be pore diffusion. The thermodynamic studies 
revealed that the adsorption process is spontaneous and endothermic.
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