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Effect of pore size and specific surface area of a titanium dioxide thermal spraying film on the

performance of dye-sensitized solar cells
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Synopsis:

We previously reported that as compared to conventional methods, the high-velocity
oxygen-fuel method can form the electrode of a dye-sensitized solar cell about 1/100 times
faster. However, this method possesses low conversion efficiency for the formation of the
titanium dioxide film, as compared with that of conventional methods. In order to improve
the efficiency of this method, controlling the pore size and specific surface area of the
titanium dioxide film is required. In this research, we attempted to control the pore size and
specific surface area of the titanium dioxide film by changing the size of the titanium dioxide
particles and the supply position of the thermal spraying gun barrel. Then we evaluated how
this control would contribute to the performance of the dye-sensitized solar cell.
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Fig.1  Schematic illustration showing structure of

HVOF thermal spray gun
Table 1 Characteristic of various materials”
e SELPR-PE(nm) BET m’/g
P25 21nm 50+15
P90 14nm 90+20
D-Paste 13nm ~120
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Fig2  Schematic illustration showing scratch examination
using pencil
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Fig.3 Pore distribution curves for P25 film made using
different barrels
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Fig.4 Pore distribution curves for the film made using
different materials
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Fig.5 Pore distribution curves for P90 film made using
different barrels
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Fig.6 Bet on various film forming conditions
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Fig.7 Conversion efficiency on various film
forming conditions
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Table 2 Result of scratch examination using pencil

6B|4B | 3B| B |HB| F | H | 3H | 4H
P25/Standard || - -1 O X | X | X
P25/Tip X | X | X | x| %X |X
P90/Standard || - - - - - 1O 0| O X
P90/Tip X | X | X | x| X |X
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