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A study on photocatalytic removal of Toluene from air using ZnO-SnO
coupled oxide immobilized on activated carbon
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Abstract

Background and aims: Toluene is a toxic volatile organic compound that needs to be
removed from contaminated air. Photocatalytic degradation is a possible method to remove
such compounds. This study was performed to determine the efficiency of ZnO-SnO2/AC
catalyst on the photocatalytic removal of toluene vapors.

Methods: In this experimental study, the characteristics of the produced catalyst were
evaluated by determining the specific surface area using the BET method and examining the
images obtained from scanning electron microscopy (SEM). The efficiency of toluene
degradation was examined using the ZnO-SnO:2 / AC catalyst under UV radiation. The
effect of initial concentration of toluene and intensity of UV radiation on the degradation of
toluene was studied as well.

Results: The results of specific surface area measurements and SEM images indicate that a
proportion of the Zno-SnO2 nano-coupled oxides agglomerate on the AC, also entering into
the pores. Also, the combination of AC with ZnO-SnO2 nano-coupled oxides had a
synergetic effect on the photocatalytic degradation of toluene. The results showed that the
system efficiency decreases with increasing the initial concentration of toluene input.
Furthermore, the removal efficiency of toluene positively associated with the intensity of
ultraviolet radiation.

Conclusion: The study demonstrated that the ZnO-SnO2 / AC catalyst may be a practical
and promising way to degrade the toluene under UV irradiation.

Keywords: Toluene, ZnO-SnO2, Activated Carbon, Photocatalytic Degradation.

1. MSc in Occupational Health Engineering, Department of Occupational Health, School of Health, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.

2. (Corresponding author) Assistant Professor, Environmental Technologies Research Center, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran, & Department of Occupational Health Engineering, School of Health, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran. rangkooy@yahoo.com

3. Professor, Environmental Technologies Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
Iran, Department of Environmental Health Engineering, School of Health, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran.

4. Assistant Professor, Department of Occupational Health Engineering, School of Health baghyatolah University of
Medical Sciences, Tehran, Iran.

5. Bachelor in Occupational Health and safety Engineering, Department of Occupational Health engineering, Faculty of
Public health, Tehran University of Medical Science, Tehran, Iran.

Iran Occupational Health, Vol. 13, No. 6, Feb-Mar 2017



