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Photoelectrochemical Behaviour of Oxide Films on Ti—Ga,0; Alloy
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Abstract . With the aim to obtain TiQ. films with an increased photorespones and absorbance
in the visible region of the solar spectrum, the direct oxidation of titanium alloys were performed. In this
study, Ti-Ga,0; alloy was prepared by mixing, pressing and arc melting of appropriate amounts of titanium
and Ga;0; powder. Electrochemical measurements were performed in three electrode cell using electrolyte
of IM NaOH solution.

The oxide films on Ti-Ga,0; alloy was composed of Ti;O, TiO, TiO., Ga.TiOs. The free energy efficiency
(ne) of Ti-Ga:0s oxide films had 0.8~13% and were increased with the increase of Ga)0O; content up
to 10wt %. The onset potential (V,,) had -0.8V~0.9V ranges and were shifted to anodic direction with the
increase of Ga:;O; content. The spectral response of Ti-Ga,0; oxides were similar to the response of the
TiO, and their E, were abserved to 2.90~3.0eV. Variations of onset potential(V,,) associated with electrolyte
pH were -59mV.”pH. This probably reflects the nature of the bonding of OH™ jon to the TiO, surface,
a common phenomena in the transition-metal oxides.
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Fig. 1 Fabrication process of oxide films on Ti-Ga,
0O; alloy.
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Table 1. XRD analysis of oxide films on Ti-Ga,0;
alloy.

Gal¥ | Ga5% | GalO¥ | Ti Ti20 Ti0 | Tio, | GarTiOs
3.261 { 3.25 | 3.252 -- -- - 3.25 --
(34) | (45) | (15) (100}
3.125 | -- -- - - - - -
(6) )
-- - 2,746 - - - -- 2.81
3) (20)
2.567 | 2.566 | 2.561 | 2.557 | -- -- -- --
(8) 40) | () (30}
2.494 | 2,489 | 2.489 -- -- -- 2,487 --
(14) | (41) | (13) (50)
2.386 | 2,375 -- 2.342 -- -- -- -
(10) | (28) (20)
2.306 | -- - -- -- - 2,297 --
(9 ’ (8)
2.261 | 2,253 | 2,25 | 2.244 | -- -- - --
(49) | (100) | (100) | (100)
2.19 | 2.187 | 2.189 | -- -- -- 2.188 --
(6) (13) | (5) (25)
2,001 | -- -- -- -- -- - --
(4)
1.749 | -- 1.737 | 1.726 | -- -- - --
(18) (16) | (19)
1,689 | 1.687 | 1.687 | -- -- -- 1.687 --
(8) (21) (7) (60)
- -- -- - -- -- 1.623 --
(20}
1,478 | 1.484 | 1.472 | -- -- 1.474 | -- --
(100) | (12) | (5) (80)
1,363 - 1.362 -- -- -- 1.3598 -
(4) (4) (20)
1,336 | 1.337 | 1.340 | -- -~ -- - --
(60) { (14) | (9)
1.258 | 1.251 | 1.252 -- 1.239 - - --
(8) (13) |1 (7 (60)
-- 1.232 | 1.231§ -- -- - -- --
(18) | (39)
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Fig. 2 L.~V curves of oxidized Ti-Ga:0s alloy ele-
ctrode for white light.
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Fig. 3 Effect of applied bias voltage on the sunlight
conversion energy efficiency of oxidized Ti-
Ga.0; alloy electrode for white light.
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Fig. 5 L,—V curves of oxidized Ti-Ga;0; alloy ele-
ctrode for a monochromatic light.
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Table 2. E;(eV) of oxide films on Ti-Ga,0s alloy.

Ga(x) I vs v | (nqhw)1/2 vs b
1 2.98 2.97
5 2.95 2.94
10 2.90 2.89
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