
Accepted Manuscript

Preparation and characterization of new low cost adsorbent beads
based on activated bentonite encapsulated with calcium alginate
for removal of 2,4-dichlorophenol from aqueous medium

Derafa Garmia, H. Zaghouane-Boudiaf, César Viseras Ibbora

PII: S0141-8130(18)30589-0
DOI: doi:10.1016/j.ijbiomac.2018.04.064
Reference: BIOMAC 9472

To appear in:

Received date: 3 February 2018
Revised date: 4 April 2018
Accepted date: 11 April 2018

Please cite this article as: Derafa Garmia, H. Zaghouane-Boudiaf, César Viseras Ibbora
, Preparation and characterization of new low cost adsorbent beads based on activated
bentonite encapsulated with calcium alginate for removal of 2,4-dichlorophenol from
aqueous medium. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Biomac(2017), doi:10.1016/
j.ijbiomac.2018.04.064

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.ijbiomac.2018.04.064
https://doi.org/10.1016/j.ijbiomac.2018.04.064
https://doi.org/10.1016/j.ijbiomac.2018.04.064


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 

 

Preparation and characterization of new low cost adsorbent beads based on 

activated bentonite encapsulated with calcium alginate for removal of 2,4-

dichlorophenol from aqueous medium 

 

Derafa Garmiaa, H. Zaghouane-Boudiafa*, César Viseras Ibborab  

 

 aLaboratoire de Génie des Procédés Chimiques, Département de Génie des Procédés, Faculté 

de Technologie, Université Ferhat Abbas Sétif-1, Sétif 19000, Algeria.  

 bDepartment of  Pharmacy and Pharmaceutical Technology, Faculty of Pharmacy, university 

of Granada, Campus Universitario de Cartuja s/n, E-18071 Granada, Spain 

*Corresponding auteur mail : boudiafhassina2000@yahoo.fr 

Co-authors e-mail: gderafa@yahoo.fr (G. Derafa), cviseras@ugr.es (C.Viseras), 

 

Abstract 

This study explored the potential of composites organo-bentonite/alginate beads as adsorbents 

for the removal of 2,4-dichlorophenol (2,4DCP) from aqueous solution. Bentonite was firstly 

modified with cationic surfactants octadecyltrimethylammonium, hexadecyl 

trimethylammonium and phenyltrimethylammonium, then encapsulated with calcium alginate 

to form adsorbent composite beads.  X-ray diffraction was used to study the change in the 

structural properties of the samples. The intercalated cationic surfactants were characterized by 

Fourier transform infrared spectroscopy (FTIR). The adsorption was studied using various 

operating parameters such as contact time, temperature, pH and initial 2,4DCP concentration. 

The results showed that the amount of 2,4DCP increased with increasing initial concentration, 

contact time and temperature indicating that the adsorption process of 2,4DCP onto composites 

is endothermic. Adsorption of 2,4DCP followed pseudo-second-order kinetics. The Langmuir 
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