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The aim of the current work is to study:

® The hydrogen generation efficiency of photoelectrodes
with different particle sizes in 2 and 3 electrode systems

® The stability of the photoelectrode in the alkaline
agueous electrolyte by running a long term test under
solar irradiation

® The kinetic aspects of photoelectrochemical cells based
on different TiO, nanoparticle sizes

Introduction

Converting solar energy into fuels due to the great economic
and environmental interests has received much attention
ately. One of the capable technologies that would be able to
oroduce a clean and cost-effective energy is solar
ohotoelectrochemical (PEC) hydrogen production [1]. In a PCE
when a photoelectrode illuminated with sunlight was
immersed in an aqueous electrolyte, the photon energy was
converted to electrochemical energy, which can directly split
water into hydrogen and oxygen as seen in Figure 1 [2, 3].
TiO2 can utilize UV light due to its wide band gap.
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Figure 3. XRD patterns of TiO, powders.
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Results and Discussions

ISTC Efficiency- Electrochemical Impedance

The ISTC efficiency of photoelectrodes shown in Figure 8.
The 5 nm particles size has the highest ISTC efficiency near
the zero-bias potential vs. Ag/AgCl (1.42 mW/cm? at the
potential of 1.03 V vs. RHE).
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Figure 8. ISTC efficiency vs. Applied potential for 100,50

,18 , and 5 nm.

Figure 9 shows a decrement of the internal resistance

related to the electron transportation in the TiO, /electrolyte

interface which causes the improvement of the cell

efficiency. It shows that the charge transfer resistance only

in the electrode with 30 nm particle size changes by varying

the applied potential to the electrode.
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