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Abstract

Abstract

This study aims to prepare nanocomposites from cheap and available materials
for removing pollutants. Firstly, the soot—poly(o-toluidine) nanocomposite (St-POT)
was synthesized from soot and o-toluidine by in situ oxidative polymerization under
the ultrasound field. Then, the surface of the St-POT nanocomposite was modified by
treating it with a nitric acid solution 10% to improve its surface properties to obtain
St-POT@Ac nanocomposite. The structural, chemical, and surface properties of the
prepared nanocomposites were characterized using several techniques, including
Fourier Transform Infrared Spectroscopy (FT-IR), X-ray diffraction (XRD), Atomic
Force Microscope (AFM), Field Emission Scanning Electron Microscope (FE-SEM),
Surface area analysis, and Thermal Gravimetric Analysis (TGA). These techniques
demonstrated the success of preparing the nanocomposite as well as the success of
modifying the surface. The surface area was increased from 73.32 m?/g in St-POT to
86.53 m?/g in St-POT@Ac. After that, the ability of the prepared nanocomposites as
adsorbent surfaces to adsorption three different types of dyes from their aqueous
solutions, including alizarin red (AR), crystal violet (CV), and disperse red (DR), was
studied. Different conditions, such as (contact time, adsorbent mass, pH, and
temperature) to reach the optimum conditions. A highest percentage of dye removal,
was reached to 99% in the AR and CV dyes and 93% in the DR dye at the optimum
conditions of contact time of 40 min at 25°C and adsorbent mass ranges from (0.03 -
0.2) g. The percentage of the dye adsorption process on the St-POT@Ac surface was
greater than on the St-POT surface. Furthermore, Langmuir and Freundlich isotherms
were used, and the results showed that the model Freundlich isotherm is fit with the
experimental data. Through the thermodynamic study, it was concluded that the

adsorption of dyes on both surfaces was spontaneous according to negative values of
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(AG®) and exothermic according to negative values of (AH®). It is also found that the
pseudo-second-order kinetic model is more applicable than the pseudo-first-order

kinetic model to the adsorption process.
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