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This study introduces a method to eliminate formaldehyde and benzene, toluene from indoor air by means of

a photocatalytic oxidation reaction.

In the method introduced, for the good performance of the reaction, the effect and interactions of the TiO,
catalyst and ultraviolet in photocatalytic degradation on the reaction area, dosages of catalysts, humidity and
light should be precisely examined and controled. Experiments has been carried out under various intensities of
UV light and initial concentrations of formaldehyde, benzene and toluene to investigate the removal efficiency of
the pollutants. Reactors in the experiments consist of an annular type Pyrex glass flow reactor and an 11W ger-
micidal lamp. Results of the experiments showed reduction of formaldehyde, benzene and toluene in ultraviolet

ITiOy/ activated carbon processes (photooxidation-photocatalytic oxidation-adsorption processes),

from 98% to

90%, from 98% to 93% and from 99% to 97% respectively. Form the results we can get a conclusion that a
ultraviolet/Tio2/activated carbon system used in the method introduced is a powerful one for th treatment of

formaldehyde, benzene and toluene of indoor spaces.
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Table 1. Ultraviolet output and Ozone concentration of lamp

Model Wattage Tube Length Ultraviolet Output Ozone concentration
(W) (mm) (W/m') (ppb)
HUV-900 W 136 09 o000
(ozone lamp)
v 4w 212 15 16000
(ozone lamp)
G5T5
(Germicidal lamp) 5w 136 12 2
G6TH _ )
(Germicidal lamp) 6w 212 15 %
G11T8
(Germicidal lamp) Hw 212 2.2 41
- GZ25T8 5w 20 70 %

(Germicidal lamp)
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Table 2. The analytical conditions of High Perfor-
mance Liquid Chromatograph

Items HCHO Analysis Condition
HPLC HP 1100, US.A
Detector DAD
Column Zorbox Cig
Mobile Phases 45% acetonitrile/55% water
Analysis Time 20min
Injection Volume 2048
Column Temperature 25T
Flow Rate 1.3 m¢/min
Purge Gas and Flow He(99.99%), 100ml/min
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Table 3. The analytical conditions of gas chromatog-

raphy
Items Conditions
Model number HP 19091Z-433 (HP-1)
Column Length 30m
Diameter 0.25mm
Film thickness 0.25/m
Initial temp. 200C
Inlet Split ratio 2:1
Initial temp. 40C (3min)
Oven Rate 8T/min
Final temp. 60C (0.5min)
Type MSD
Detector Temp. BT
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Fig. 4. The removal efficiency of HCHO.
using photocatalytic oxidation process.(concen-
tration : lppm)
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