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Fundamental Studies on Semiconductor-Liquid
Junction Solar Cells

Part 1. Eelectrical Properties of the Cells using Polycrystaline
Titanium Oxide as a Semiconductor Electrode

by Toshiji UMEzZAWA, Yukiyasu YABE
and Fukuo CHiBA

Studies on semiconductor-liquid junction solar cells were performed with a
polycrystaline 7-TiO,/NaOH//H,SO,/Pt system. The polycrystaline #-TiO, (rutile) was
formed by heat oxidation in air of 10=* Torr at 900°C for several different heating
times. The most efficient polycrystaline n-TiO, was obtained by heat oxidation of 90
minutes, and the cell made of this #-TiO, produced the highest maximum power of
the 1N NaOH/1 N H,SO, solution.

For further development of this type, a semiconductor having a smaller band-
gap should be used instead of #-TiO,. This must be stable in electrolyte solutions.
A-silicon will be investigated in further studies, we planning in the near future.
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Fig. 1. X-ray diffraction studies
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Fig. 2. Aparatus for measurment of light

current-bias voltage characteristics
in 7n-TiO/KOH/Pt system.
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Fig. 5(a). Voltage-light current characteristics of oxidized titanium electrodes
prepared at different heating times at 900°C in air of 10-3 Torr.
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Fig. 5(b). Light current-out put power characteristics obtained
from Fig. 5 (a).



216 HERFIZ » KR - THEEAS

R E A0 TR, BREEWN 12 ThHH, KBRS TH D, EHEZE PR
fbiEx b - & HMCEBEEL T > T=E 23 Y o MR L e B b1E, RRHHEN
ROXER S BB X B3 DEST 5 5 EBbhb, LaLl, 600, watts &5 fEik
ROV ) 2 vABECE LTSV, XEOBHPKBIC X - Tiibh % & HKE
x4, KREHRIIH60HEAEMIEBHNZORCHERELEHERLTWHI L
NEabhn, ZoBEFIE Fig. 5 tEmzdh T3,

125 —

10

light irradiation

075 -
v
(volts)
0.5 |—
TiOz2: 1N NaOH
0.25 Pt: 0.1 N HzS04

dark

0 1 1 1 1 J 1 1 1
0 0.1 0.2 0.3
I (mA)

Fig. 5(c). Voltage-current characteristics in dark and
under light irradiation.
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Table 1. Electrolyte solution concentrations, and their
effects on the performace of cells

| Anode NaOH | Cathode H;SO; Vopen Tsnort Prmax

| ¢ { 1 - (V) il (mA) (rw) i
1 01N ‘ 10N ‘ 0.87 0.25 85
2 01N 01N ; 1.01 0.275 103
3 LON 01N 1.08 0.29 118
4 10N | 10N 127 0.28 | 136
5 | NaOH 1ON | NaOH 10N ‘ 0.77 l 0.22 56
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Fig. 6. Effects of liguid compositions on V-I characteristics.
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Fig. 9. V-I curves under light irradiation with Hg-lamp or solar.
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