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Abstract
A comparative study was conducted on the adsorption capacity of Cocos nucifera
shell-activated carbon (ON5A) and Cocos mucifera shell-activated carbon@TiO;

Comiipandancs composite (CNSA-TIOL) for para-nitroaniline in an aqueous medium. The CHSA
e was carbonized at 500 *C and activated with 1 M HNO; while the CNSA-TIO; com-
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|pasite was prepared by wet impregnation method. The prepared adsorbents were
characterized through Brunauer-Emmett-Teller (BET), energy dispersive X-ray
(ED¥) spectroscopy, Fourier-transform infrared (FTIR) spectroscopy, and scanming
electron microscopy (SEM). The BET-surface area of CNSA-TIO, [748.96 m’ /g was
established to be larger than CNSA [574.21 m"".nl'g]-, howewer both materials are
mesoporows. The effects of initial p-MNA concentration, pH, adsorbent dosage,
contact time, and temperature, were explored for both adsorbents. The results
showed that the adsorption operating parameters influenced the adsorption pro-
cess except for temperature, with maximurm adsorption of 38.26 and 38356 mafg
fior CNSA and CHSA-TIO,, respectively. Freundlich, Langmuir, Temkin, and Dubdnin-
Radushkevich isotherms were tested on the adsorption data, and the adsorption
process of both adsorbents followed the Freundlich sotherm model (R? = 0.988).
Among the kinetic models studied, the pseudo-second-order model (R* = 1) best
described both processes. The thermodynamic parameters such as AG ®, AH® and
AS* were calculated. The process was exothermic, spontaneous and feasible.
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1 | INTRODUCTION is cornmonly used in the manufacturing of antiowxidants,

dyes, corrosion inhibitors, pesticides, petrochemicals, and

The growing ghobal concem about water pollution caused
by synthetic organic pollutants is largely driven by the
hazardous effects on the environment and the negative
health risks associated with them.! Ameng this group of
synthetic organic pollutants, aniline-based onganic com-
pourds hawve emerged as major pollutants due to their
significant release from variouws industries. An aniline-based
organic cormpound such as paranitroaniline (p-MA) Is one of
the most important chemical precursors in the world.? and
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pharmaceuticals. 34 The wastewater generated from these
industries poses significant health concerns, such as can-
cer and hemaolytic amemia, triggered by the todcity of p-NA
due to its pollution of the envirenment.® The occurrence of
p-MA In water, even at very low quantities, causes extreme
harm to both humans and aquatic life. Furthermaore, p-RA
resists chemical and biological oxidative destruction and
has been described as ane of the significant and prioritized
contaminants in water by the US Ervironmental Protection
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