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ABSTRACT

Hydrogen production by an electrochemical photocell (EPC) is a new
device for solar energy conversion to chemical energy forms. Semiconductor
electrodes in EPC will absorb sunlight and split water molecules into hydro-
gen and oxygen. This process duplicates primary photosynthesis in plants
where chlorophyll is used as light absorber. In this study, titanium sheets
were oxidized in a flame and the titanium dioxide (Ti02) films produced were
used as photoelectrodes in EPC. Effects of thickness of the oxide films
and temperature of solutions were studied. To increase the rates of hydrogen
evolution and sunlight conversion efficiencies in EPC, stirring the solution,
creating biased photocells with solar cells (0.5 V) and increasing the TJ'.O2
and platinum (Pt) areas were investigated. The use of silver and gold as
counter electrodes instead of platinum were studied.

The experimental results indicate thét thick Tio2 films (3-4 um)
are better than 1 ym films. By increasing intensities of sunlight, the rate
of hydrogen evolution in EPC increase in the range of 40-80 mw/cmz. At low
intensities, the effect of temperature of solutions (10—33°c) change rates

of evolution and efficiencies slightly but at high intensities the rates

at low temperatures are greater than room temperature. The increase in the




VIT

rates of hydrogen evolution is stirred solution of EPC is small. For biased
EPC by a 0.5V solar cell, the rates increase but the conversion efficiencies
slightly greater than the non-biased photocells. Increasing the Pt area

. 2 2 y ;
from 0.28 to 0.99 cm in EPC using 33 cm~ of TiO, area, increases the rates

2

. . ’ ; 2
and efficiencies but if the TiO, area is small ( v 10 cm’), and the area

2
2 :

of Pt large area (0.99 cm’) such a combination is unsuitable for photocells.

Silver was shown to be unstable in acidic solution and its color changed

to black after only one test in PEC. Gold electrodes for EPC give lower

rates and conversion efficiencies than platinum electrodes.
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