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A Study on the Operational Variables of the UV—TiO; Based Photocatalytic
Air Cleaning System

Changseok Han - Hyuksang Chang*

School of Civil and Environmental Engineering, Yeungnam University

ABSTRACT : A study on the operational variables of the UV-TiO, based photocatalytic air cleaning system was tried. In this study, to
examine effects as various air cleaning system conditions, a duct-type reactor was made, and TiO, was immobilized on a stainless mesh.
Benzene was chosen as a target compound. Removal experiments for benzene were done under different initial benzene concentration,
air velocity, TiO, loading, area coated TiO, as the same TiO, loading, and UV light intensity conditions. During the experiments, rela-
tive humidity was 55%, and reactor temperature was 45°C. As a result, the photocatalytic degradation of benzene decreased as the inlet
concentration increased. But the photocatalytic degradation increased as the concentration boundary layer thickness, amount of TiO,, area
coated TiO; as the same amount of TiO,, and UV light intensity increased. Based on results of current study, they can be applied to the
design of air cleaning system over low level VOCs in the indoor air.
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Fig. 1. Theoretical concentration boundary layer formed on the
TiO, coated stainless mesh.
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Fig. 2. Schematic diagram of air cleaning system.

Table 1. GC-FID analysis conditions

Target VOC Benzene
GC-FID Varian CP-3800
Capillary Column(Varian, CP7414)
Column Type 30 m * 032 mm * 1.80 um film
Injector Temperature 200C
Oven Temperature 130C
Detector Temperature 250C
Carrier Gas Flow Rate Nj, 1.6 mL/min
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Fig. 3. FE-SEM photographs of uncoated stainless mesh and TiO, coated stainless mesh.
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