[ Downloaded from jmums.mazums.ac.ir on 2026-02-02 ]

ORIGINAL ARIICLE

Photocatalytic Removal of Toluene from Air Using Glass Foam
Coated with Titanium Dioxide Nanoparticles

Ramazan Ali Dianati Tilakil,
Seyedeh Maryam Adhami2,
Esmaeil Babanejad Arimi3

L Associate Professor, Department of Environmental Health, Faculty of Health, Mazandaran University of Medical Sciences, Sari, Iran

2 MSc in Environmental Health, Faculty of Health, Mazandaran University of Medical Sciences, Sari, Iran
3 Assistant Professor, Department of Environmental Health, Faculty of Health, Mazandaran University of Medical Sciences, Sari, Iran

(Received January 8, 2023 ; Accepted June 24, 2023)

Abstract

Background and purpose: Toluene, is usually present in gasoline, thinner, and other petroleum
products and is one of the volatile organic compounds that causes air pollution and adverse health effects.
The aim of this study was to determine the kinetics of toluene removal from the air by photocatalytic
method using foam glass coated with titanium dioxide nanoparticles.

Materials and methods: In this experimental study, a glass chamber was used as a closed
space. A quartz tube filled by glass foam coated with titanium dioxide nanoparticles was used as air filter.
The air filter was placed inside the chamber and an air suction pump was connected to it and a UV lamp
was installed next to the air filter. Toluene was injected into the chamber. The contaminated air was
passed through the filter and circulated in the chamber. Air samples were taken from the chamber and
concentration of toluene was analyzed by Gas Chromatograph.

Results: Brunauer-Emmett-Teller (BET) analysis showed that the average diameter of pores in
glass foam was 6 nm and the specific surface area of foam glass was 36 m%g. The SEM images
confirmed coating of titanium dioxide on the surface of glass foam. Toluene removal without UV
irradiation was 46%, 40%, and 37%, for 18.5, 37, and 55.5 mg/m3, respectively in 2 hour contact time,
but in the presence of UV radiation the toluene removal was 100%, 95%, and 90%, respectively in
contact time of 80 min. The kinetics of toluene decomposition was pseudo first order.

Conclusion: Glass foam can be used as a photocatalyst stabilization base to remove BTEX from

the air. This is a suitable method in removing volatile organic compounds from the air in closed spaces.
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