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Photo-rechargeable Battery with TiO, / Carbon Fiber
Electrodes Prepared by Laser Deposition

Xinjing ZOU, Norikazu MAESAKO, Teruaki NOMIYAMA
Yuuji HORIE and Tomoyuki MIYAZAKI

A new solar device which has the two functions of opto-electric conversion and the storage of electro-
chemical energy was investigated. The two functions were attributed to a photocatalyst of TiO. and an
electrode of carbon fibers (CFs) which has an intercalation mechanism, respectively. In this paper, TiO:
fine particles were deposited on CFs by laser deposition method, and the performances of opto-electric
conversion and the storage were measured for TiO: /CFs electrodes. The electrode deposited in the vacuum
showed a smaller photo-charged quantity than that prepared by the sintering method, while the photo-
electromotive force was comparable. On the contrary, the photo-charged quantity of the electrodes
deposited in He gas was about 100 times as large as that deposited in vacuum. The difference of the
mechanism of the charge between those electrodes was discussed.
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Fig.1  Experimental cell for photo-rechargeability
measurements.
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Fig.2 Example of photo-electromotive force measure-
ments for a Ti0: /CFs electrode prepared in vac-
uum with the deposition time 60 min. Photo-
electromotive force was defined by the voltage
drop from the rest potential during the first one

minute.
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Fig.3 Example of discharge currents for a TiO. /CFs
electrode prepared in vacuum with the deposition
time 60 min.
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Fig.4 Deposition time dependence of (2) photo-
electromotive force and (b) photo-charged quan-
tity. The arrow represents the value obtained for
the electrodes made by the sintering method
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Fig.6 Surface topography of the electrode deposited for
3600 s in He gas of 0.01 Torr observed by AFM.
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Fig.7

Surface topography of a carbon fiber (a) before
deposition, (b) with deposition of 60 s and {¢) 3600 s
observed by AFM.
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(a) Deposition time and (b) He gas pressure de-
pendence of photo-charged quantity. The deposi-
tion time and the He gas pressure was fixed to
3600 s in () and 0.1 Torr in (b), respectively.
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Fig.8 Potential variation of TiO. /CFs electrodes de-
posited (2) in vacuum and (b) in He gas.
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Fig.9 The motion of carriers in electrodes deposited (a)
in vacuum and (b) in He.
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