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ABSTRACT

Three methods for VOCs emissions control in indoor air are reduction at the source, ventilation between indoor and
outdoor, and removal. The best alternative should be to replace highly emitting sources with sources having low emis-
sions, but the pertinent information on VOCs is not always available from manufactures. Other ways of improving
indoor air quality are needed. It is to increase the outside fresh-air flow to dilute the pollutants, but this method would
generally provide only a dilution effect without destruction in residence. An ideal alterative to existing technologies
would be a chemical oxidation process able to treat large volumes of slightly contaminated air at normal temperature
without additional oxidant such as ozone generator and ion generator. Photocatalytic oxidation(PCO) represents such a
process. It is characterized by a surface reaction assisted by light radiation inducing the formation of superoxide, hydro-
peroxide anions, or hydroxyl radicals, which are powerful oxidants. In comparison with other VOCs removal methods,
PCO offers several advantages. The purpose of this study was to explore the possibilities for photocatalytic purification
of slightly contaminated indoor air by using visible light such as flurescent visible light(FVL). In this study, a PCO of
relatively concentrated benzene using common FVL lamps was investigated as batch type and total volatile organic com-
pounds(TVOCs) using a common FVL lamp and penetrated sun light over window. The results of this study shown the
possibility of TiO, photocatalyst application in the area of indoor air quality control.
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Fig. 1. Chamber test for Benzene removal by wall-paper coated
by TiO, sol and fluorescent visible light.
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M: the molecular weight(g/mol), p: density(g/mi), and
VL: the liquid volume(m/)

4. TEHHE JH

AZGAl &A 415 oAkl Tl AujEr \41
2 TIO, sol 8 A -Fo ¥=2 ZAsYc). 3
o] 2llF7re] a7]‘~ 027 mX036 mX025m= 0024

m*o|F3L, 2003 49 304FE 5Y 30A7kA] 4d T+
Ao 2 3 F7I18FE(TVOCs: Total Volatile
Organic Compounds)?] ¥=& #57](AreaRAE 1AQ,
RAE System Inc)E o83t ZA st T3 21

A Z== Radiometer(VLX-3W, France)E o83}
287 238 2004 59 AAE Mool gAA

ol Aus712 S, 9 Auerd 54 3R

el Eoled OB 12:15m ol 43t
Ao SUNe B, B, WAk # 52 u% )
WelT A7 ol ARIEIE e, )Rl 2

# % 9 ¥ 59 BE ATRE B2 S ol 2
WS #AA7 F FHLIR7IHGEATVOCS) 5
=8 2930k

I &= % oF

1. TiO, solo] B2IH £A
TiO,®] 2R FZo)+= anatase, rutile & brookite2]
Al 7571 92, anatase E rutile FFE 7= A
o] FE FZuf Fhgoj /*]'%5”3}‘6) 7|1& Q7o o3t
™ anatase®] ¥13) rutile 7] §35Eo] Foy &
gk Hof ofsfl APE A BEe) AAY =0t w
27] w8l anatase F+27} rutile FRETH $43 B
&"H e BATED webA 2 AFelME Tio, sol
S B BAo]l 95 anatase TRE A ZIIHL
°]t XRD #4082 AY FxE It Fg. 2
ME TiO, F9lel XRD A= ¥ (peak) ¥41%
ZAolth, XRDAAM 25°} 30° B=edlA 7 At
peak FElE vehllo] A2E T, FEW o] &
% anatase TERUE & & ok

Korean Journal of Environmental Health, Vol. 30(2)



olxtglE g U] Z(sol)9] AU

500

400

40
2 Theta

Fig. 2. Variation of XRD peak of TiO, sol used in this study.
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Fig. 3. SEM and TEM analysis of TiO; sol used in this study.
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Fig. 4. DRS analysis of TiO; sol used in this study.
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Fig. 5. Benzene removal efficiency by wall-paper coated by
TiO, sol using fluorescent visible light.
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Fig. 6. Photodegradation of TVOCs by TiO; photocatalyst in

indoor air.
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Table 1. Removal rate of TVOCs by TiO, sol coating on internal surface according to time in new building

Before TiO, After TiO, photocatalyst coating

photocz?talyst 2 day 6 day 10 day 14 day 18 day 22 day 26 day 30 day

coating

Concentration(ppm) 4.69 2.75 2.01 0.81 0.44 0.38 0.25 0.24 0.25
Removal rate(%) - 41 57 83 91 92 95 95 95
UV Intensity(uW/cm?) 2~6 3~6 2~6 3~6 3~6 1~6 1~6 2~6 3~6
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