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Photo-Rechargeable Battery with an Electrode of
Polythiophene Films on Carbon Fibers

— Influence of Electrochemical-Deposition Temperature —

Teruaki NOMIYAMA |, Yasuhiro MORI, Masashi YOSHIMI, Youichiro ARAI,
Yuuji HORIE, Tomoyuki MIYAZAKI, Hisao KURIYAKI and Kazuyoshi HIRAKAWA

(Received June 23, 1997)

Abstract: Polythiophene (PTh) films on carbon fibers (CFs) were applied to an electrode of a photo-
rechargeable battery (PRB). The PRB is a battery which can convert photonic energy to electrochemical
energy and in situ store it. PTh/CFs electrodes were prepared by electrochemical deposition at differ-
ent temperatures, 0, 25 and 40 °C. The characteristics of photo-rechargeability were measured with the

irradiation of xenon lamp. The surface flatness and the electrical resistivity of PTh/CFs were estimated

using the experimental results of the electrochemical impedance. It was found that PTh/CFs prepared

at 0 °C had high flatness and low resistivity.
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Fig.1 CF's electrode and cell configuration.
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Fig.2 Experimental procedure of photo-rechargeability
and the definition of photonic charge current. g
and 717 are discharge currents in process of dis-
charge (I) and (II), respectively.
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Fig.3 Photo-electromotive force of PTh/CFs prepared
at T.q=0 °C. The insertion is a magnification plot

around 80 min.
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Fig.4 Time dependence of i1 and i of PTh/CFs elec-
trode prepared at Tes = 0°C and the ratio, 71/71.
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Fig.5 Time dependence of photonic charge currents of
PTh/CFs electrodes prepared at T.q = 0°C and
25 °C.
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Fig.6 Mechanism of photonic charge for PTh/CFs elec-
trode.
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Fig.7 Variation of deposition currents at T,q = 0°C
and 40 °C. Vj is a electrode potential for deposi-
tion.
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Fig.8 Impedance plots of PTh/CFs electrode prepared
at Tpq = 0°C.
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Fig.9 Impedance plots of PTh/CFs electrode prepared
at Tp,q = 40°C.
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