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   Exposure to xylene can occur through inhalation, ingestion, or contact with the eyes or skin, and can have 

adverse effects on human health. In this study, graphene oxide was utilized for the photocatalytic removal of 

xylene from aqueous solutions. The impact of various factors, such as irradiation time, initial pH, and 

adsorbent dosage, on the removal of xylene was investigated. The findings indicated that the equilibrium of 

the photocatalytic removal process was reached in 50 minutes, and then decreased. Additionally, the maximum 

removal of xylene was observed at a pH of 6. It was found that increasing Graphene oxide dosage is due to a 

decrease in Xylene removal. Notably, the results showed that 0.01g of graphene oxide could eliminate 78.87% 

of xylene at an initial concentration of 500 mg/L and a pH of 6 under UV irradiation. 
 

 

 

 

 

 

I. INTRODUCTION 

The advancement of civilization and the 

industrialization of societies leads to water 

pollution, which is considered a serious threat 

to living organisms. The oil, gas, and 

petrochemical industries play a crucial role in 

serving humanity today. Given the vast scale 

and high volume of the oil industry, wastewater 

from these industries poses one of the most 

significant global challenges, particularly in 

oil-rich countries like Iran. Xylene (Fig. 1), a 

dangerous and persistent aromatic hydrocarbon 

commonly found in the effluents of chemical 

and refinery industries, has a high potential to 

contaminate surface and groundwater. It can 

seep into the environment through leaking 

storage tanks and petroleum products, such as 

gasoline and diesel fuel, posing harm to 

humans, animals, and others. Xylene is 

suspected to cause central nervous system 

disorders and is classified as a Group E 

carcinogen. As a result, the maximum 

allowable level of xylene contamination in 
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drinking water has been set at around 

10,000μg/L. Due to its detrimental health 

effects; xylene is considered a high-risk 

compound for living organisms’ health. 

Therefore, the removal of xylene from surface 

and underground water sources is essential. 

 
Fig. 1. The structure of Xylene. 

Numerous physical methods (such as filtration, 

adsorption, coagulation, and sedimentation) 

and chemical techniques (such as biological 

methods and advanced oxidation processes) 

have been utilized to eliminate pollutants [9]. 

Advanced oxidation processes entail the use of 

chemical agents like hydrogen peroxide, ozone, 

transition metals, and metal oxides. Moreover, 

an energy source such as ultraviolet or visible 

light radiation, electric current, gamma rays, 

and ultrasonics is necessary. These processes 

are founded on the generation of free radicals, 

particularly hydroxyl radicals, which transform 

pollutants into biologically degradable and less 

harmful compounds [10,11]. Frequently, 

advanced oxidation processes incorporate 

ozone coupled with hydrogen peroxide and 

ultraviolet (UV) radiation [12,13]. Graphene is 

a two-dimensional carbon allotrope, with 

graphene oxide serving as its principal 

derivative. The graphene oxide comprises 

oxygenated functional groups like hydroxyl, 

epoxy, carbonyl, and carboxyl on sp3 carbon 

atoms, visible on layered graphene sheets, 

exhibiting properties distinct from those of 

pristine graphene [14,15]. One intriguing 

characteristic of photocatalytic materials is 

their photoluminescence capability. With 

graphene oxide, instead of the usual 

fluorescence deriving from band edge 

transitions, there exists the possibility of local 

exciton recombination in electronic states 

displaying different configurations[16]. This 

distinct attribute facilitates rapid electron 

transfer, diminished recombination, and 

improved light scattering, ultimately enhancing 

the catalyst's efficiency[17]. It is crucial to 

acknowledge that graphene oxide operates as a 

P-type semiconductor[18]. Consequently, when 

exposed to irradiation, holes gravitate towards 

the graphene oxide layer, while electrons are 

propelled towards the surface, generating a 

cathodic photocurrent[19]. These electrons are 

subsequently seized by water particles adhered 

to the electrode surface, leading to the 

generation of hydrogen post-reaction[20]. The 

outcomes observed under ultraviolet light are 

closely tied to the conduct of oxygen groups 

and their fluctuations in content. Particularly, 

the optical band gap of graphene oxide is 

approximately 3.06 electron volts[21]. In this 

study, we aim to explore the photocatalytic 

degradation of xylene under UV light using 

graphene oxide. Additionally, we seek to 

evaluate the impact of pH, adsorbent dosage, 

xylene concentration, and contact time on the 

process. 

II. PHOTOCATALYTIC EXPERIMENTS 

All experiments were conducted inside a box 

housing a 300 W halogen lamp serving as a UV 

light source within a crystallizer placed on a 

magnetic stirrer. The xylene solution, prepared 

with the desired concentrations, underwent 

adsorption measurement using a UV-Vis 

spectrophotometer. Graphene oxide was 

introduced into the solution and stirred, 

followed by a series of photocatalytic processes 

where samples were extracted every 5 minutes. 

Subsequently, the samples were filtered, and 

their absorbance at 282 nm was analyzed using 

a UV-Vis spectrophotometer (UV mini-1240 

Shimadzu). The study investigated the impact 

of pH parameters, irradiation time, graphene 

oxide dosage, and xylene concentration. The 

percentage of xylene removal was then 

calculated using the equation [20]. 
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%Removal=
𝐶0−𝐶𝑡

𝐶0
∗ 100                             (1) 

Here, C0  and Ct are the Xylene concentrations 

before and after photocatalytic removal, 

respectively. 

 

III. RESULTS AND DISCUSSION 
 

The photocatalytic process depends on key 

parameters including irradiation time, the 

amount of photocatalyst, and the pH of the 

solution. 

A. Effect of irradiation time 

To study the effect of irradiation time, a 

solution of 500 mg/L of xylene was prepared 

and 0.01 g of graphene oxide was added to it. 

The solution was then stirred for 50 minutes 

using a magnetic stirrer under UV irradiation. 

Sampling was conducted at various time 

intervals to assess xylene removal, with results 

displayed in Fig. 1. The data indicates that an 

increase in irradiation time up to 30 minutes 

resulted in enhanced xylene removal, after 

which the removal rate plateaued. This is 

attributed to the increased interaction between 

xylene and graphene oxide with longer 

irradiation time, leading to improved xylene 

removal efficiency. As a result, all subsequent 

experiments were performed at a constant time 

of 30 minutes. 

 
Fig 1. The effect of irradiation time 

pH=6.8, [GO]0=0.01 g/100mL 

 

 

B. Dosage of Graphene Oxide 

To investigate the impact of graphene oxide 

dosage on the photocatalytic removal of xylene, 

varying amounts of graphene oxide were 

examined. Fig. 2 illustrates that as the dosage of 

graphene oxide is increased from 0.01 to 0.05 

g/100mL, the percentage of xylene removal 

decreases. This decline can be attributed to the 

reduction in light penetration as the 

concentration of particles becomes too high, 

leading to aggregation and a decrease in 

available surface area for light absorption, 

thereby hindering photocatalytic degradation 

[22]. Furthermore, an increase in the 

photocatalyst concentration results in 

heightened turbidity of the solution and non-

uniform distribution of light intensity, 

consequently leading to a decrease in removal 

percentage with increasing photocatalyst 

concentration. 

 
Fig. 2. Dosage of graphene oxide 

Irridiation  time= 50 min.;  pH=6.8 

C. Effect of pH 

The pH of a solution is a critical factor in the 

photocatalytic process as it greatly influences 

the adsorption of pollutants on the 

photocatalyst's surface [23]. As shown in Fig. 

3, xylene degradation is maximized at pH 6. 

The zeta potential of graphene oxide is 

approximately 6.2. Notably, graphene oxide 

exhibits a positive surface charge at pH below 

6.2, a negative surface charge at pH above 6.2, 

and no surface charge at pH 6.2. At a pH of 6.2, 

both graphene oxide and xylene are uncharged, 

leading to optimal xylene removal. 
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Fig 3. Effect of pH 

Irridiation  time= 50 min.;  [GO]0=0.01 g/100mL 

IV. CONCLUSION 

In this research, the xylene compound as a 

hazardous material was removed from aqueous 

solutions using graphene oxide photocatalytic 

under UV light. The effect of some key 

parameters affecting photocatalytic degradation 

such as irradiation time, pH, and photocatalyst 

dosage on xylene removal was studied. The 

results confirmed that xylene removal 

decreases with increasing adsorbent dosages 

and increases with increasing irradiation time. 

Maximum removal of xylene was also observed 

at a pH of about 6. 
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