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Abstract Homogeneous TiO, thin films on the Pt substrate were prepared by using an electrochemical
reduction method (cathode reduction) from the mixed solution of 0.005M TiCl, aqueous solution and eth-
anol. The thickness and microstuctures of thin films were dependent on the current density and electrol-
ysis time. Many cracks were formed on the process of drying and calcination in films with high deposi-
tion rate. The thickness of thin film with fixed current density was linearly increased with electrolysis
time. Homogeneous thin Ti0, film with thickness of 0.7m was obtained under the condition of 10mA /cni
current density and 3 min electrolysis time, and this film was shown the rutile monophase after a calci-
nation at 800°C for 1h.
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Fig. 1. Schematic diagram of the electrochemical appa
ratus for the synthesis of TiQ, thin films by cathode re-

duction method.
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Fig. 2. Schematic diagram of the electrochemical reac-
tions on the cathode and anode in TiCl, solution.
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Fig. 3. pH change during the electrochemical synthesis
of TiO, films on the mixed solution of 0.005M TiCl, and
ethanol.
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Fig. 4. Cell voltage change during the electrochemical
synthesis of TiQ, films on the mixed solution of 0.005M
TiCl, and ethanol. Current density was fixed with
10mA /eni during electrolysis.
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Fig. 5. SEM micrographs of TiO, thin films grown on
the Pt substrate by electrochemical synthesis under the
condition of 10mA/cni current density for (a) 3 min.

and (b) 6min. electrolysis time. Thin films were
cacined at 8000C for 1h.
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Fig. 7. SEM micrographs on the surface of the TiO,
thin films after the calcination at 8000C for lh. The
condition of electrochemical synthesis i1s 10mA /ent cur-
rent density and 3 min. electrolysis time.

WA e HE So] Auz o7
slof 7tstebs Arm A Hoh wapd w
& 5259 B AR 5409 Aol
sohn b A, B A
slate) A gx el
2 Q% WAstet dom

N

_,d
s
2
i
2
o L e

2 AAdHo R
stope] ojMPE o 4
2~ 8 ol Julo. 5 A1H =
Fig. 6. SEM micrographs of TiO; thin films grown on TR RS AN o] F TR o]F o
the Pt substrate by electrochemical synthesis under the ghato] AZxFglow, ol: Lufjd TIH o
condition of 1.5 min. electrolysis time, and (a) 10mA/ Btg o] A =g 7] WEel 7oz ek
enf current density and (b) 20mA /i current density. R o = a2
s} 2 2 y}x oko ylulo
Thin films were cacined at 8000C for 1h. ek Lim I3t TAS A= W e e
Aele vad wE S22 Az Hoz,
3& Fol & Azabst oF 8Vel FHoighs o} AZeA oA Fdo] WAsLA] Fgkevt 2um
bl 5 b gbaskoled, oled AL FA ooz A W ASdEe Ax
el olglq we] ¥y Ao dojAd Ty F 5502 QY T REAOR B
A ARZE 2 R0 EFe HiE7] ool = oot
dojyt Zlo B skt olubal o # otk Fig. 5= #7]% 800C A 1417 dxeg
AdAdEA v AR Adge] glsjAw 7]d o] TiO.=te] SEM 2 Ale 2 (a)= 10mA/cnfe)
dehe Fobshl sled, olejd Wdde  WEUEE 3% B4 FHFe 9o uuty
Tade) A, vige Ay zejn wlebol Apzlelar (b)y+ 68 & FFo] g2 ¢



FAF ol HEA - HEH - 3

@) TiO, rutile
V Pt substrate

Intensity (arbitrary units)

CuKa 26

Fig. 8. X-ray diffraction patterns on the surface of
TiO, thin films after the calcination at 800°C for 1h.
The condition of electrochemical synthesis is 10mA /cni
current density and 3 min. electrolysis time.
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