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Abstract

Bisphenol A (BPA)is a chemical compound extensively employed to manufacture certain plastics and epoxy resin. Due to his hormone-like
properties, the BPA can disrupt endocrine function in humans and animals. The US Food and Drug Administration (FDA), the European
Food Safety Authority (EFSA) and the International scientific community launched a broad program, to evaluate and investigate the
adversely potential effect of BPA, on human endocrine pathways and health. Consequently, the BPA have been banned in several
industrialized countries (France, Canada, Belgium, Denmark, Sweden etc.). However, in Algeria BPA still an unknown substance by the
public and health professionals. This compound is not subject to any specific regulations. Currently, the debate concerning interdiction
or/nointerdictionis reported. The purpose of this mini-review is: (a) To provide the reader with the weight of evidence, current regulatory
stance, regarding the safe use of BPA in industrials countries and (b) To show the absence of debate, evaluation and legislation in Algeria.
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Abstract: The main objective of the present work is to
develop and characterize a new generation of adsorptive
gelled porous bead supports made from nanoparticles
of chitosan, bentonite and alginate. There were subse-
quently used in the purification of water synthetically pol-
luted with cupric ions. The multiple experiments carried
out on the adsorption of copper resulted in an equilib-
rium time reached after 10 min with an elimination per-
centage of 86%. Adsorption Kkinetics is better described
by the expression of the second-order model whereas
the adsorption isotherm is satisfactorily described by the
Freundlich model. The different results showed the high
affinity of the nanoparticle composite beads of chitosan/
bentonite/alginate to cupric ions in an aqueous solution
which is probably due to the presence of various chelating
agents such as “NH, OH, COO-, and O” in their structure.

Keywords: adsorption; alginate; bentonite; chitosan nan-
oparticles; copper.

1 Introduction

Chitosan is a polysaccharide that deserves special atten-
tion due to its net cationic character and to the presence
of multiple reactive functional groups (OH and NH,) on its
chains. The use of chitosan in acid conditions to remove
heavy metals is limited due to its tendency to dissolve in
acid effluents. To overcome this problem, chitosan was
stabilized by crosslinking in acid conditions (1-3).

*Corresponding author: Oumkelthoum Rahmani, Faculty of
Sciences, University Amar Telidji of Laghouat, Laghouat 03000,
Algeria, e-mail: rahmanikelthoum@gmail.com

Bachir Bouzid: Faculty of Technologie, University Saad Dahleb of
Blida, Blida 09000, Algeria

Abdenacer Guibadj: Faculty of Sciences, University Amar Telidji of
Laghouat, Laghouat 03000, Algeria

Furthermore, chitosan adsorption efficiency could
be improved by switching to the nano form. The nano-
particles were obtained by ionic crosslinking using trip-
olyphosphate considered as a non-toxic polyanion (4).
This modification, resulted in various changes to chitosan
properties, such as a hindrance of the dissolution of chi-
tosan in acidic environments, an improvement of the
mechanical strength and an increase of the amorphous
nature and the specific surface. These changes theoreti-
cally increase the absorption capacity of chitosan nano-
particles compared to the chitosan capacity (5-9).

Alginate is also a natural polymer that can form salts
with metal ions. Sodium alginate is a linear polyuronate
which contains varying amounts of D-mannuronic and
L-guluronic acids and can easily be crosslinked using
calcium ions (10). Such a polymer plays an important role
in water treatment technologies. The absorption of the
heavy metals takes place by ion exchange between Ca (II)
and the metal ion in aqueous solution (11-13).

Bentonite is an aluminum phyllosilicate mainly com-
posed of montmorillonite (smectite) with other inorganic
clays and minerals. There are several types of bentonite
that depend on their dominant elements (K, Na, Ca and
Al) (14). The use of bentonite as an adsorbent is of interest
in the treatment of industrial effluents. This is justified by
the importance of negative charges on the surface of this
material and also, by the possibility of cation exchange
and especially its wide availability in nature (15-18).

In order to improve the possibilities of recovery and
disposal of pollutants, little research has focused on the
combined use of chitosan nanoparticles, alginates and
bentonite.

2 Materials and methods

2.1 Materials

All products used in this work were of analytical grade
from Fluka, Panreac and Sigma-Aldrich sources (Prochima
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Chitosan is a biopolymer having huge possibilities when it comes to chemical
and mechanical structural changes. These physicochemical properties
confer to the polymer numerous areas of applications, in particular in the
area of water treatment. From the environmental point of view, this will
result in a much lower risk of toxicity for the treated waters. In addition, the
sludge produced would be in lesser quantity, with a better biodegradability
and a low metal content. Shells of red shrimp (Aristeus antennatus and
Aristaeomorpha foliacea) fished locally 45 km to the west of Algiers, were
used as raw materials for the extraction of chitosan by deproteinization,
demineralization and deacetylation. The final product was characterized by
different methods (FTIR, potentiometric titration, SEM, DRX); the
deacetylation degree of chitosan was found to be around 75%, which was
compared in the rest of this study with commercial chitosan at 95%
deacetylation degree. In most cases, this polymer is used as adsorbent in its
solid form, but it can also be used in the dissolved state in the coagulation-
flocculation process. This work is concerned with the use of dissolved
chitosan for the removal of sulfonated azo dyes. Amongst the important
parameters affecting the coagulation-flocculation process are the coagulant
dose and the initial pH. The best removal rates were found to be between
50% and 55% in acidic media around pH 3. The dye coagulation mechanism
appears to be governed by charge neutralization. The dye sulfonic groups
being attracted to protonated amino groups of chitosan in the colored
solution.
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INTRODUCTION

In recent years, great attention has been paid to the
bioactivity of natural products obtained from plant,
animal and in addition of marine origin, mainly to the
concern on the environmental problems regarding the
disposal of marine processing shellfish wastes consisting of
crustacean exoskeletons. Chitin is a major component of the
carapaces, crusts and shells of crustaceans such as shrimps

and crabs, its estimated consumption is 4 million tons per
year (planetoscope.com). Chitin and chitosan are of
commercial interest because of their high nitrogen content
(6.89%) and their excellent properties such as
biocompatibility, biodegradability, non-toxicity = and
adsorptive abilities (Majeti et al,, 2000 and Muzzarelli et al.,
2005). Recently, however, chitosan has come back into the
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Male rat exposure to low dose of di(2-ethylhexyl) phthalate during pre-
pubertal, pubertal and post-pubertal periods: impact on sperm count,
gonad histology and testosterone secretion.
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Highlights

e The aim of this study consisted to evaluate the impact of low dose of di (2-
ethylhexyl) phthalate exposure, particularly at regulatory doses (NOAEL and TDI
considered as “safe dose”), on male rat reproductive functions.

e The animals were exposed during pre-pubertal, pubertal and post-pubertal periods.

e (Gonads histology, testosterone secretion and sperm parameters were monitored

e The results showed that exposure to doses, far below or at regulatory doses,
affected gonads histology, increased testosterone levels and Leydig cells number,

decreased sperm count and Sertoli cells number.
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Sara CHIKHI"**, Bachir BOUZID' and Adhy’a Eddine HAMITOUCHE?

A NOVELHYBRID BIO-SYSTEM FOR WASTEWATER
TREATMENT USING ALGERIAN AGRICULTURAL WASTES

NOWY HYBRYDOWY BIOSYSTEM DO OCZYSZCZANIA SCIEKOW
WYKORZYSTUJACY ALGIERSKIE ODPADY ROLNICZE

Abstract: The development of a new clean, easy to handle process with similar efficiency to that of the
conventional process is one of the most important challenges in green chemistry investigation. In this study, a new
hybrid process was investigated; coupling coagulation-flocculation with adsorption using abundant and natural
bioproducts (Chitosan and Ammi visnaga). The Chitosan/Ammi visnaga (coagulation/adsorption) system was
studied for its Brilliant Green dye removal capacity. This new technique seems to be a good alternative method for
wastewater treatment, showing satisfactory results with high rates of elimination that range around 90 %.

Keywords: Ammi visnaga, chitosan, bio-coagulation, biosorption, bio-system

Introduction

Water, throughout history, has been an important factor in ensuring human well-being.
Currently, one of the most serious environmental problems is the pollution of the
hydrosphere, which is largely due to human activity. In both developed and developing
countries, the quality of this vital element is deteriorating because of the chemical wastes
that are dumped into the environment. Dyes are organic compounds used in many
industries: paper, cosmetics, food processing, textiles, agriculture, pharmaceuticals, as well
as medical diagnostics [1].

The world production of synthetic dyes is estimated at 800- 10° kg/year. Some of these
dyes (approximately 140-10° kg/year) are rejected during the fabric making and staining
steps [2]. Their elimination is one of the main problems in the liquid waste treatment
process. Several types are highly toxic, carcinogenic, mutagenic and difficult to biodegrade
[3, 4]. In water treatment, coagulation and flocculation are treatments that aim to optimize
the removal of particles in suspension by the decantation and filtration process. These
treatments favor the aggregation of colloidal particles in large and dense aggregates, despite
their great use; they still are a source of secondary pollution.
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