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A B S T R A C T   

This work aims to assess the potential of chitosan/fibrous silica KCC-1 composite in diclofenac adsorption. 
Fibrous silica KCC-1 was synthesized by microemulsion technique and chitosan/fibrous silica KCC-1 composite 
was prepared by ultrasound assisted impregnation. The physical and chemical properties were characterized by 
using X-ray diffraction (XRD), field emission scanning electron microscope (FESEM), thermogravimetric analysis 
(TGA), Fourier transform infrared spectroscopy (FTIR), point zero charge (PZC) and N2 physisorption. The 
removal of diclofenac was analysed through ultraviolet-visible spectroscopy (UV-Vis) under different parameters 
such as contact time, pH value and initial concentration of diclofenac. The characterization results showed that 
chitosan/fibrous silica KCC-1 composite has an amorphous structure with dendritic morphology, good thermal 
stability, various functional groups such as amine and hydroxyl that act as the active site for diclofenac 
adsorption, large surface area of 510 m2/g and total pore size of 0.4922 cm3/g, as well as pHPZC at pH 4.6 for 
efficient removal of diclofenac. The results showed that chitosan/fibrous silica KCC-1 composite can interact and 
adsorb more diclofenac as compared to pure fibrous silica KCC-1. Chitosan/fibrous silica KCC-1 composite gives 
an adsorption capacity of 142.01 mg/g whereas fibrous silica KCC-1 gives an adsorption capacity of 65.33 mg/g 
under the optimum contact time at 40 min, pH value of 4.0 and initial concentration of diclofenac at 160 mg/L. 
Langmuir adsorption isotherm and Elovich kinetic model resulted to be the best fit for diclofenac adsorption by 
chitosan/fibrous silica KCC-1 composite with the R2 value of 0.9721 and 0.9597, respectively.   

1. Introduction 

Sustainable solutions for pharmaceutical waste removal from water 
sources has gained significant attention in recent years due to the 
growing concern about the environmental impact of pharmaceutical 
pollutants [1]. The rapid development in the field of modern medicine 
has produced many pharmaceutical wastes especially from the 
non-steroidal anti-inflammatory drugs (NSAID) due to the improper 
disposal methods. It is proven that pharmaceutical waste is being found 
on the surface of water that can threaten the aquatic life even in low 
amount and some conventional plants for water treatment cannot 
removes the pharmaceutical residues completely due to high solubility 
of these pharmaceutical wastes in water [2,3]. One common 

pharmaceutical pollutant that has drawn particular attention is diclo-
fenac, a NSAID widely used to manage pain and inflammation. Diclo-
fenac has been detected in water bodies around the world, and its 
persistence in aquatic ecosystems raises concerns about its potential 
adverse effects on aquatic life and human health [4]. Diclofenac has 
been detected in water effluent with a high content of 7.1 μg/L which 
exceeds the value of environmental quality standard (EQS) for diclofe-
nac in water, 0.1 μg/L [5,6]. The concentration of diclofenac was found 
to be highest in the secondary wastewater then followed by seawater 
and tap water as compared to other pharmaceutical waste such as 
ibuprofen, ketoprofen and naproxen [7]. Diclofenac has a low biode-
gradability and is difficult to filter using the water treatment [3]. Thus, it 
may accumulate and deposit in the water which can further affect the 
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