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Removal of heavy metal ions by adsorption onto activated carbon prepared
from Stipa tenacissima leaves

N. Madani***, N. Bouchenafa-Saib?, O. Mohammedi?, F.J. Varela-Gandia¢,
D. Cazorla-Amordse, B. Hamada®, O. Cherifi®

“Laboratoire de chimie physique des interfaces des matériaux appliqués a I'environnement, Faculté de Technologie Université Blida

1, B.P. 270 route de Soumaa, Blida 09000, Algérie, Tel. +213 561 264 323; Fax: +213 25 433 639; email: nesrine.madani@yahoo.fr

(N. Madani), Tel. +213 555 487 804; Fax: +213 25 433 639; email: naima_bouchenafa@yahoo.fr (N. Bouchenafa-Saib),

Tel. +213 554 657 843; Fax: +213 25 433 639; email: ourida.mohammedi@gmail.com (O. Mohammedi)

"Laboratoires synthése pétrochimique, Université M'hamed Bougara, Avenue de I'Indépendance, Boumerdes 35000, Algérie,

Tel. +231 552 407 912; Fax: +213 24816 848; email: bou.hamada@yahoo.fr (B. Hamada), Tel. +213 661 654 305, Fax: +213 24 816 086;
email: ouizac@yahoo.fr (O. Cherifi)

‘Departamento de Quimica Inorgdnica e Instituto de Materiales, Universidad de Alicante, Ctra. San Vicente del Raspeig s/n, Ap. 99,
E-03080 Alicante, Spain, Tel. +34 616 669 379; Fax: +34 965903454, email: fjvarelagandia@gmail.com (F.]. Varela-Gandia),

Tel. +34 965 903 946; Fax: +34 965903454; email: cazorla@ua.es (D. Cazorla-Amords)

Received 18 September 2015; Accepted 16 October 2016

ABSTRACT

Biomass conversion into highly porous activated carbon (AC) materials is interesting particularly
from the point of view of the reuse agricultural products. In this study, Stipa tenacissima leaves (STL)
were used as precursor to prepare ACs by chemical activation method using phosphoric acid at dif-
ferent activation temperatures and a holding time of 1 h. The ratio of chemical activating agent to
precursor was approximately 3:1. The effect of activation temperature on the textural properties of
AC was studied. The optimum surface area obtained was 1,125 and 1,260 m? g calculated using
the Brunauer-Emmett-Teller equation and Langmuir equation, respectively. This AC, SAC 500, was
tested in the adsorption of heavy metal ions from aqueous solutions, and the experimental conditions
studied were contact time, pH and initial concentration, reaching the optimum experimental condi-
tions. The adsorption experiments revealed relatively high adsorption kinetics, being the equilibrium
time 90 min approximately, which follows the pseudo-second-order kinetic model. The Langmuir
model provided the best fit to the experimental data. The thermodynamic parameters indicate that the
adsorption process is spontaneous and endothermic. Bearing in mind these outstanding properties
and the AC preparation methodology optimized, it is expected that an economical procedure for the
treatment of wastewater can be obtained for the removal of heavy metal ions.
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