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Abstract

Introduction: Styrene monomer is a volatile organic compound that has many
applications particularly in plastic, rubber and paint industries. According to the harmful
effects of these compounds on human and environment, reducing and controlling of them
seem necessary. Therefore, in this study removal of styrene was investigated using the
photocatalytic process of titanium dioxide nanoparticles stabilized on ZSM-S.
Methods: After stabilization of titanium dioxide nanoparticles on ZSM-S5 zeolite, Brunauer-
Emmett-Teller (BET), scanning electron microscopy (SEM) and X-ray diffractometry
(XRD) analyses were used to determine the characteristics of nanoparticles. Experiments
were conducted at ambient temperature in a laboratory scale. Concentrations of the
produced styrene in the experiments were 50 and 300 ppm, and the input flow rate was
1 I/min.

Results: The images and spectra obtained through XRD and SEM-EDAX showed
that nano-catalysts are well-stabilized. The results showed that by increasing the input
concentration of styrene from S0 to 300 ppm, the photocatalytic removal efficiency was
reduced. Also, adsorption capacities of the catalyst bed in concentrations of 50 and 300
ppm were calculated 16.3 and 19.4 mg/g of adsorbent, respectively.

Conclusions: The results show that the use of hybrid bed can increase the removal
efficiency of contaminants. Also, due to low cost of application of these systems compared to
conventional methods, it is recommended that more comprehensive studies be conducted
regarding the optimization of the parameters affecting the process of photocatalytic
removal.
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