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Development of visible-light driven photofuel cell using bio-mass materials as an
electron donor

Shiragami, Tsutomu
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Visible light irradiation of a Ge-porphyrin (1a)/Ti02/1T0 anode in photochemical
cell induced the generation of short-circuit currents in the presence of aliphatic alcohols as an
electron donor. The oxidation of alcohols with the Ge-oxyl complex formed by photoinduced electron
transfer from la to Ti02 could be a critical process for the production of electricity.
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Scheme 1 Sensitizer (1) and alcohols (3-5) as an

electron donor
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Table 1 Photocurrent with various electron

donors (2, 38, 4, and 5) in 1-sensitised PFC

IPCE/%

system 2

la 1b
Sub Jse/ LA IPCE/ Jse/ LA IPCE/%

st. cm2 % cm™?

2 136.6 7.00 120.6 6.18
2b 88.7 4.55 - -
3a 9.10 0.47
3b 9.84 0.50
3c 9.31 0.48
3d 0.00 0.00
4a 74.3 3.81 0.61 0.03
4b 52.2 2.67 1.33 0.07
4c 64.6 3.31 0.65 0.03
4d 54.3 2.78 1.19 0.06
4e 47.7 2.44 1.79 0.09
4af 45.4 2.33 1.19 0.06
4g  55.8 2.85 - -
5a 62.7 3.21 1.33 0.07
5b 57.7 2.95 - -
5¢ 43.3 2.22 3.66 0.19

a  Jrradiation of 550 nm light. The

concentration of substrates is 0.1 M. P Under

argon atmosphere.

12.0 1.0

100

8.0

I Sy

0 -
380 480 580 680
Wavelength/nm

Fig. 3 The action spectra for photocurrent in the

presence of 2 (M) or 5a (#). The absorption

spectrum of 1a (---).
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Scheme 2 Plausible mechanism for photocurrent
generation in la-sensitized PFC system.
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Table 2 Photovoltaic  properties  of
la-sensitized PFCa
Jse/lpAcm2P  Vo/Ve  ffd % ©
2 92.0 0.55 0.51 0.39
4a  76.0 0.28 0.50 0.17
5a 72.0 0.32 0.45 0.17

aJrradiated with 550 nm light. P Short-circuit

current density. ¢ Open-circuit voltage. 4 Fill

factor. ¢ Photoenergy conversion efficiency of

the cell.
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