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Q 9 B dFo4 W-IPA(peroxo-polytungstic acid)& &% A2 3= & 4 % ITO(indium tin oxide)7}
d8d felw ¢ol FF = E(dip-coating) WHoE HAHA|F| L, o]& dAEste] A7 LA 23
(electrochromic device, ECD) 9] ®s 4tshZ 2t AFg 9bE o] xdﬂﬂ"i}—.% % st 7 & A
7] 3 EAL Jelde 248 2g/10mL(W-IPA/H.0)E 49 A 30~240CY 252 2F o
A2 g gad AgE uteh dTelglen, FA 35 Fote| whet Abst gawl —}"—"9—1 Ae wdstey Fohstda, 5
3 AH B o|FolE 13 A TEA & 60A FAE Fo] JAHEE & 5 oAt E-AYeE Az yrul ASE

7 AT X-A A EAe) dated w)gA T2, FAF A} o[ osle] wiet zHe FUF Ao zAEH.
Z T3 AF-As] FA ke A AR 7‘“-1*] FAlel 3t 3 3gvl FE3F ojtelolr BT 4-LA
FeisA Jepgod, g g €r Aol e MR A F8 Fo|A PoaEl ASHE uhute] vla) aabo] o
i 4 -kale] ] A% st A9 FAF £ WA A &3 AF-A9 FApbgol osted A" A
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Abstract: The peroxo-polytungstic acid was formed by the direct reaction of tungsten powder with the hydrogen per-
oxide solution. Peroxo-polytungstic powder were prepared by rotary evaporator using the fabricated on to ITO coated
glass as substrate by dip-coating method using 2g/10mL(W-IPA/H,0) sol solution. A substrate was dipped into the sol
solution and after a meniscus had settled, the substrate was withdrawn at a constant rate of the 3mm/sec. Thicker
layer could be built up by repeated dipping/post-treatment 15 times cycles. The layer dried at the temperature of 65~
70°C during the withdrawn process, and then tungsten oxides thin film was formed by final heating treatment at the
temperature of 230~240°C for 30min. A linear relation between the thickness of thin film and the number of dipping
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/post-treatment cycles for tungsten oxides thin films made by dip-coating was found. The thickness of thin film had 60

A after one dipping. From the patterns of XRD, the structure of tungsten oxides thin film identified as amorphous one

and from the photographs of SEM, the defects and the moderate cracks were observed on the tungsten oxides thin film,

but the homogeneous surface of thin films were mostly appeared. The electrochemical charateristic of the ITO/WO; thin

film electrode were conformed by the cyclic voltammetry and the cathodic Tafel polarization method. The coloring-

bleaching processes were clearly repeated up to several hundreds cycles by multiple cyclic voltammetry, but the dis-

solved phenomenon of thin film revealed in H,SO, solution was observed due to the decrease of the current densities.

The diffusion coefficient was calculated from irreversible Randles-Sevick equation from the data obtained by the cyclic

voltammetry with various scan rates.
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Fig. 1. Experimental apparatus for dip-coating.
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Fig. 3. XRD patterns of the ITO/WO; thin film.
(A) before the electrochemical test
(B) after the electrochemical test.
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Fig. 4. Photograph of SEM on the ITO/WO; thin
film. (A) before the electrochemical test,

(B) after the electrochemical test.
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a=°)E A4 (the transfer coefficient)
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A=AZFHA (the electrode area, cm?)

G="3H4 o]&¥& (mole/cm®)

D=8 A5 (the
cm?/s)

E,=Z o)A ¢} gt (the peak potential, V)

diffusion coefficient,
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Fig. 12. Randles-Sevick plot of peak current vs.

(scan rate)'’2
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Fig. 13. Tafel plots for the cathodic coloring reac-
tion in deaerated 0.1N H,SO,.
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1. W-IPA & &0 #2g ITO/WO, ut A
=& XRD ¥4 #Ax} v &AL & F 9glen,
SEM o2 ZAd 239 w4 FZEye we ¥
e AAHeR FUdstglod kel AR A
FA2 29¢ ¥ £E A9

2 A4 BT %0 Be B FAL A9 4y
A wlARAZ Fhgo0, 5ok 13 34 22
Aol 60A 9] FAZ o] AHE A & 4 Yslsh.

3% $99 55, 94 24 292 34 =2
45 gshAFiEA Ao 2 AxY ITO/WO,
ek A2E % 2g/10mL(W-IPA/H0) & 444
153 A =¥}, 65~70°C°ll*191 e gxe,
230~240CAIH Y HE 22T = ZACE A
29 928 A5E sefo] $43) ol4e) HAHH &

T4 d4E dehd it
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7b 7t wEt AR o2 w# AF LEIt
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