UniverSité de Mascara Hochschule fiir Technik

f(’ und Wirtschaft Berlin
Q7 < izo dsol>

Development and Characterization of Novel Hybrid Materials Formed from poly(2-Aminophenyl
disulfide)@Silica Gel for Dye Adsorption Application
Abdelghani Benyoucef 2*, Mounya Zenasni °, Lilia Sabantina ¢

& Water Sciences and Technology Laboratory, University of Mustapha Stambouli Mascara, 29000, Algeria
b Materials And Catalysis Laboratory; Chemistry Department, Sidi-Bel-Abbés University, 22000, Algeria
¢ Department of Clothing Technology and Garment Engineering, Berlin University of Applied Sciences-HTW Berlin, 12459 Berlin, Germany

1.- Introduction

The search for adsorbent materials with a large surface area, porosity, good adsorbent—adsorbate affinity, good sensitivity and low cost has been increasing more and more towards the
adsorption of non-specific analytes (organics and inorganics) and has generated new research, innovation and development of these materials for use in sample preparation techniques using a solid
phase for adsorption. Moreover, the gel materials, particularly silica gels, are notable for having outstanding properties such as a high specific surface area, high porosity, low density, low dielectric
constant, and low thermal conductivity [1-3]. These outstanding properties make silica gels suitable for various applications.

Conducting polymers (CPs) are electrically active polymers. They have a conjugated 1T electron system in their structures, which makes them naturally conductors. The single and double bonds that
alternately exist in the polymer chain of conjugated conducting polymers provide the delocalized electrons that serve as charge carriers. The conductivity of polyaromatics, like polyaniline (PANI),
polyacetylene, polythiophene, polypyrrole, poly(p-phenylene), and poly (phenylene vinylene) classes, has been the subject of in-depth research. The high environmental stability in the presence of
oxygen and water, unigue conduction mechanism, low cost of monomer, ease of synthesis, and special doping chemistry, make the polyaniline family of conjugated polymers, out of all the foregoing
classes, a subject of great interest globally followed by polypyrrole (PPY) and polythiophene (PTH) [4-6].

Interestingly, conducting polymer-SiO2 composites have been used in adsorption process because of high efficiency and its low cost, and the process is considered environment-friendly [7-9].
Usually, PANI-SIO2 composites are prepared by chemical oxidative polymerization of aniline in the presence of SiO2 particles. For example, Belalia et al. [7] and Caldas et al. [8] prepared PANI-SIO2
hybrid materials by an in situ oxidative polymerization of aniline in the presence of SIO2. In general, herbicide can be removed through various methods, such as photocatalytic degradation [10],
ultrasound technology [11, 12], electrocoagulation process [13], combined photo-Fenton and biological oxidation [14, 15] and nanofiltration [16]. Nowadays, adsorption process is widely used for the
treatment of the waters contaminated by insecticides, dyes and phenols [17]. The most advantages of adsorption technique include effectiveness even at low contaminant concentrations, selectivity,
regenerability, and cost efficiency.

- The adsorption isotherms were determined by batch equilibration of 0.5 g adsorbent with 50 mL
of agueous solutions of herbicide of initial concentrations, CO between 10 and 1200 ppm. The
experiments were carried out in a thermostatic shaker bath at 25°C for 4 h.
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4.- Conclusions

The adsorption behavior of MB on P2ZAPDS@SIO2 and SiO2 was studied as a function of the concentration of the adsorbate, contact time and nature of adsorbent. Analysis of the results
shows that the MB adsorption process on adsorbents was increased as the initial concentration of MB increased. Furthermore the effect of contact time was conducted and the balance time
was achieved at 3 hours. But adsorption capacity of MB decreases with increases the amount of adsorbent dose. From this study, the adsorption isotherm studies were performed and from this
the Langmuir separation factor is between O and 1 and hence the process of MB adsorption on three adsorbents is well fitted with the Langmuir adsorption isotherm. However the Freundlich
adsorption intensity 1/n is greater than one and the Freundlich constant is less than one, which indicates unfavorable adsorption.
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