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1. Introduction – The availability of clean water is a major challenge given the large amounts of 

pollutants released into the environment. Importantly, conventional approaches applied in municipal 

wastewater treatment plants are encountering difficulties in the removal of a group of emerging 

pollutants, including parabens, which are present in some pharmaceutical and personal care products [1]. 

Heterogeneous photocatalysis has attracted particular attention as an economic, efficient, and 

environment-friendly technology that can improve the effectiveness of wastewater treatment by 

combining the appropriate catalysts with UV radiation [2]. The most widely investigated advanced 

photochemical oxidation process for removing pollutants from waters appears to be TiO2-based 

heterogeneous photocatalysis [3]. The objective of this study was to analyze the influence of different 

operational variables (catalyst loading, initial [EtP], pH, the presence of anions and radical scavengers) on 

the performance of ethylparaben (EtP) photodegradation catalyzed with an rGO-TiO2 composite. 

 

2. Experimental – The GO-TiO2 composite was prepared with a GO content of 7% using a hydrothermal 

method [4]. The composite was characterized by XRD, FTIR, Raman spectroscopy, and XPS. EtP 

degradation experiments were conducted in a UV laboratory reactor system 2 equipped with medium-

pressure mercury vapor lamp. EtP concentrations were determined at different times using a HPLC. 

Photodegradation experiments were performed to determine the influence on EtP removal from aqueous 

solution of varying initial EtP concentrations, rGO-TiO2 concentrations, and initial solution pH values.  

 

3. Results and Discussion – EtP was selected for study after analyzing the effect of paraben chain length 

on its catalytic photodegradation, finding that the photodegradation rate constant values of methyl-, ethyl, 

and butyl-paraben are 0.050, 0.096, and 0.136 min-1, respectively. This indicates that the 

photodegradation rate constant of parabens is higher with longer alkyl chain, which augments its 

oxidation capacity. The percentage removal of EtP at 40 min increases from 66.3 to 98.6 % when the 

composite dose rises from 100 to 700 mg/L; however, an additional increase in the composite dose does 

not substantively improve the photodegradation rate or percentage EtP removal. A rise in the initial EtP 

concentration from 15 to 100 mg/L reduces the percentage of degradation from 100 to 76.4 %. The 

percentage EtP degradation is lower with higher solution pH. The presence of HCO3
- or Cl- anions in the 

medium reduces the degradation performance. Results obtained demonstrate that positive holes play an 

important role in EtP degradation. No degradation product evidences toxicity against the cultured human 

embryonic kidney cell line HEK-293. 

 

4. Conclusions – The photocatalytic degradation of EtP is increased at higher rGO-TiO2 concentrations 

and lower EtP concentrations in the medium. EtP degradation is highly dependent on the solution pH and 

is favored in an acid medium. The presence of anions reduces the reaction rate due to their competition 

with the pollutant for available reactive species. 
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