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Photocatalyst characteristic of WOQO; thin film with sputtering process
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Abstract In this study, we developed photocatalytic technology to address the emerging serious problem of air
pollution through indoor air cleaning. A single layer of WO; was prepared by using the dry process of general RF
magnetron sputtering. At a base vacuum of 1.8x10°[Torr], the optical and electrical properties of the resulting thin
films were examined for use as a transparent electrode as well as a photocatalyst. The single layer of WO; prepared
at an RF power of 100 [W], a pressure of 7 [mTorr] and Ar and O gas flow rates of 70 and 2 sccm, respectively,
showed uniform and good optical transmittance of over 80% in the visible wavelength range from 380 [nm] to 780 [nm].
The optical catalyst characteristics of the WOs thin film were examined by investigating the optical absorbance and
concentration variance in methylene blue, where the WOs thin film was immersed in the methylene blue. The
catalytic characteristics improved with time. The concentration of methylene blue decreased to 80% after 5 hours,
which confirms that the WOs thin film shows the characteristics of an optical catalyst. Using the reflector of a CCFL
(cold cathode fluorescent lamp) and the lens of an LED (lighting emitting diode), it is possible to enhance the air
cleaning effect of next-generation light sources.

Keywords : Optical catalyst characteristic, WO3 thin film, methylene blue, RF magnetron sputtering
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Fig. 2. Structural formula of methylene blue and thiazine
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Table 2. WO; thin film contact angle variation according
to change of working pressure

‘Working pressure Surface enelgy[.l/mz]

10mTorr 62.0142

58.4899

TmTorr

SmTorr 55.5774

oF

=

A], UV-vis spectrophotometer&
%ou [¢)

FHES w9 RHgtE JER
UV-vis spectrophotometeroll A 27
41 780[nm]7HA] 8FSAT. a3

]

of

ol
ol
[

o

=

!

iin

)
o
to rlo
ML 19

ox, o

290[nm]<} 510[nm]
1A 7 gAY

wakgo] 77|
wj-§-

A
a

o

Nﬁlm%
wiﬁ
il
B

jale
X
oo

[e)

>
ot
lo
2

o

w &
o3
o

A

o OIN
N
&
i yo,
oX, n:]&
O
1o i
ox 1o
o

poy
tlo
f
e
[
©

e
ox

B
o
rE
o

o WaHES N3] fstel R
Fao] ZAIL T

o
i)

=

i)
=
g
—u
lo

423

Absorbance

0.0 -

02 P U R R R R |
200 400 500 600 700 800

Wavelength[nm)]
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