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ABSTRACT

Thin film on SiO, glass was synthesized by a dip-coating method from the ZrO, sol which had dispersed nanosize Au particle under
ambient atmosphere. After heat treatment of the prepared thin film, the characteristics were investigated by X-ray diffraction, UV-VIS
spectrometer, Atomic Force Microscopy (AFM), Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy
(TEM). It was found that ZrO, thin film with 100 nm thickness was crystallized to tetragonal phase at 500°C. The size of dispersed
Au particle was 15~40 nm and the film had a smooth surface with a roughness of 0.84 nm. The film showed nonlinearity chracteristics
with absorption peaks at 630~670 nm visible region because of the plasma resonance of Au metallic particles.
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Table 1. Composition of Reaction Solution (molar ratio)
Zr(0C,Hy); H.0 CH,0H HNO; CH;COCH,COCH; HAuCl
1 4 8 0.03 1 0.025
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Fig. 1. Viscosity changes of the solutions occuring during
hydrolysis reaction of various times (h).
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Fig. 2. TG and DTA curve of Au particle-doped ZrO, gel.
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Fig. 3. XRD patterns of thin films heat-treated at each temperature.
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Fig. 4. Spectroscopy of thin films.
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Fig. 5. AFM topography of the ZrQ, thin films heat-treated at
500°C for 10 min.

>
c
i
[‘-{E
O >
>
™
N
2 O
£z
2
1o
L
s
[~
=
ﬂlg
ox,
é
A

ol Y
i
i)
mlo
Og{:",
.?L
E
%
el
aQ
(¥,
&
A
AU
3E |
£
=
=
3
>
o, O,

Z, 10 um /\}Olii Jd-a 3} é»}— 7} I.lOnm, 0.59 nm¥¢]
®£¥o AFZE YR TE RN EHAE A

3 EAS AR Gl §Y A0VIE AT KUY 5
An ]

3.6.0|M 7= 2H& 3

ZrO, Htute]] %L% ngzte] 4 4 27 59
HAlFE #2ls 215k TAHﬂZ}%Ul%, FHAA A7
#2A-S P+ A= Figs. 6, 73 2ok Fig. 6914 Au 9
9o} FA7)= oF 15~40nmE 1= AT} o]= Kozuka
P2 2717 e E a28d FErE FEATSE
¥¥Zgzu FHe ATy BRd 2479
st o2 AzbEn. oy F5YATE FHEA 7S
T IFE YARRe] WAL oEER] FA|

e HE ot 4
fr 2 o & ml

404 A 12 5(2003)



1200 ozl - EES

AuMa
Zia
Alg
A‘;M ) Zika
Ok uMg AQLI . AuLg E - Zr_Kb
5.8V XSe.oKk &EPnm 200 400 600 800 1000 1200 1400 1600 1800
Fig. 6. SEM micrograph of thin film. Fig. 8. EDS spectra of Au particle-doped ZrO, thin film.

Fig. 7. TEM photograph of Au/ZrO, film.
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