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Abstract— Properties of photoelectrochemical cell were studied using TiO» semiconductor as an elect-
rode material. TiO, film was prepared on a titanium metal substrate by a dip-coating technique using
TiO; sol solution. As the number of dipping cycle increased, TiO. film thickness increased proportionally,
and the maximum photocurrent was obtained when the TiO, film thickness was 5.5 um. The photocurrent
was highest when the additional heat treatment was conducted at 500T for 20 minutes. With the increase
in the heating time and the temperature, the photocurrent was decreased. In preparing sol solution,
TiO; sol solution using HPC as an organic additive had the highest viscosity and photocurrent.
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Fig. 1. Energy level diagram for semiconductor elect-
rode(photoelectrolysis).
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Table 1. Mole ratio of the various components in the
sol solution.

component Mole ratio
Ti(OC,Hs), 1

H.O
C,HsOH 10, 20

HCI 0.1, 0.2, 0.3, 05, 1
Additives

HPC 10*

HG 1

DMF 10!
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Fig. 2. Experimetal equipment for measuring photoele-
ctrochemical properties of the TiO, semiconductor ele-
ctrode.

1. Amperemeter 5. Water bath

2. Voltmeter 6. Pt electrode

3. Variable power supply 7. TiO, electrode

4. SCE 8. 300 W Halogen lamp
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Fig. 3. 1-V characteristics of TiO, electrode in 1 N
NaOH solution. (((]) photocurrent; (M) darkcurrent)
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Fig. 4. Photocurrent as a function of light intensity in
1 N NaOH electrolyte(Applied potential: 0.5V vs,
SCE).
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Table 2. Viscosity changes of sol solution according
to the organic additives.

organic additive viscocity (cP)

HPC 14.10

HG 1.89
HPC+HG 7.69
DMF 1.83

No additives 191
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