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ABSTRACT

A total of 120 redox systems, each consisting of
an organic dye and a reducing agent, were investigated in
an attempt to find photogalvanic systems which are
potentially useful for'radiant enmergy conversion. For
systems exhibiting an observable photogalvanic effect,
photopotentials ranging from ca.: 2 mV to more than 600 nV
were recorded. From these, two, the riboflavin-
diethanolamine system and the riboflavin-triethanolamine

system, were chosen for further. studies.

Conditions <wunder, | which the!/i1two™ photogalvanic
systems © gave maximum photopotentials were determined by
measuring the cell potential while varying the concentra-
tions of species involved in the redox reactions and the
solution pH. While both systems exhibited maximum photo-
potentials under slightly alkaline conditions, concentra-

tion variations were limited by the very low solubility
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\of the dye riboflavin in water. Under optimum condi-
tions, the photopotentials were, respectively, 500 and

430 mV.

Potential responses of the cells to illuminstion
cycles were typical of all known photogalvanic systems
the photopotential increasing to_.a constant value on
illumination and decreasing to a minimum when illumina-
tion stopped. The slight irreversibility inherent in the
course of reactionscould be lifted by introduction of
oxygen into the system. , However, oxygen could also bring

about wundesirable reactions reducing the photoinduced

potential in subsequent illumination cycles.

The photocurrent-time curve for each system was
found to consist of two superimposed components—-a fast
negative response (i ), followed by a fast, and slightly

smaller, positive response (i ). The sharpness of the
+

responses and the fact that neither i1 nor i changed
significantly (with the diffusion leng;h indic;ted that
the species résponsible for photocurrent production. were
riboflavin ‘and) ,.reduced riboflavin in the dark | and the
illuminated compartments, respectively. A The negative
photocurrent response was attributed to electron transfer
from reduced riboflavin to the illuminated electréde

while the positive response was attributable to electron

transfer from the dark electrode to riboflavin-a con-
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clusion supported by changes in i and i as a result of
- +
oxygen introduction.

Elevation of temperature resulted in a small

decrease in photopotential and very 1little change in

photocurrent, suggesting hat the <cells should be

operated at ambient tem

X
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