VIV JEITOG B E B A W SR - AR R E O B

Photo-Induced Dye-Sensitized Solar Cell using ITO-transparent electrode
prepared by Sol-Gel Process
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abstract:

The photo-electrochemical (PEC) cell is composed of the porous titania adsorbed dye / transparent electrode (ITO by sputtering,

ITO(spt)) as the photo-induced chemical reaction and the redox solution - the counter electrode division as the electrochemical
reaction. The titania / transparent electrode interface was improved by the sol-gel coating of ITO (ITO(Gg)). While only
ITO(sg)-transparent electrode is caused by the internal resistance of cell, ITO(g) / ITO(spt) double-layer transparent electrode
is increased in the photo-electricity energy conversion efficiency. In short, making use of the transparent porous electrode on the
PEC cell effectively enhances the energy conversion efficiency. The comparison the efficiency of PEC cell prepared by different
titania of particle size is suggested that the conversion efficiency have some influences on the transparent electrode, the anchor
effect and increase in the contact area for titania / ITO interface, and resulted from effectively electron-transfer to the transparent

electrode from titania.
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Fig.1 Schematic illustration of the photo-electrochemical cell
to transfer electron in the different phases.



Table 1 Properties of ITO(s&[ layer in ITO(sgz / ITOs spt) double-layer.

ITO(sp ITO(sg)E ITO(sg)/ITO(spt) — B
1 2 1 2
BEE(-ITO(sg)) - 600~800A | 300~400A | 600~800A | 300~400A
HiEH(Q/0) 3.88 722 824 17.5 16.1
S ]

ITO(sg) ; InyO; doped Sn (ITO transparent conductor) prepared by sol-gel process.
ITO(spt) ; ITO transparent conductor by sputtering process

Table2 The photo-Energy conversion efficiency of PEC cell by different transparent
conductors, ITO(spt), ITO(sg) or ITO(sg)/ITO(spt). ITO(sg) 1 or 2 indicate two

layer-depth of ITO(sg), 600-800 A( 1) or 300-400 A( 2).
I

moept) || 1moesg) 1 | 1mogsg) 2 IT?(sg)/ITO(SptLZ
Isc (mA/cm?) 1.4 1.5 1.0 .14 1.5
Voc (V) 0.73 0.66 052 {I' 075 0.74
Wmax mW/em?) | 040 0.28 013 I o045 038
() 0.39 0.28 025 || 043 0.36
(%) 1.6 1.1 0.5 18 1.5
absorption (a.1.) 1.0 14 12 I 1.0
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