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Abstract

Photoeffects at the p-GaP semiconductor/ CsNQ, electrolyte interfaces were investigated in
terms of their current-voltage characteristics. The photoeffects at the semiconductor-electrolyte
interfaces and their photocurrent variations are verified using Ar ion laser and continuous cyclic
voltammetric methods. The mechanism of charge transfer at the interface is well characterized by
Cst ion ocoverage and its potential barrier and the photogeneration in the depletion layer rather
than the photodecomposition of the p-GaP semiconductor electrode surface and/or the water
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photoelectrolysis. The adsorption of Cs" ions at the interface is physical adsorption.
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Fig. 1. Schematic configuration of the photoele-
ctrochemical cell and experimental equi-
pments (CE I counter electrode, WE
working electrode, RE ! reference elec-

trode. )
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Fig. 2. Cyclic voltammogram of a typical photo-

current at the p-GaP semiconductor/10-*
M CsNO, electrolyte interface(laser in-
tensity . 18mW /cm?, scan potential —0.8
~+0.8V vs.SCE, scan rate: 100mV/s)
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Fig. 3. Change of maximum forward currents at

the p-GaP semiconductor/distilled water
interface (laser intensity : 18mW /cm?, sp-
ecific conductivity of distilled water :1.25

X 10-mho/cm®, scan potential . —0.8 ~ +
0.8V vs. SCE, scan rate . 100mV/s).
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Table. 1. The calculated optical parameters of
the p~-GaP semiconductor electrode at

room temperature,
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Fig. 7. Comparison of photocurrent variations
for different frequency(wavelength) of
light (laser intensity : 30mW /em?, concent-
ration of the CsNO, electrolyte . 10-'M,
scan potential . ~1.0~—+1,0V vs, SCE
scan rate . 100mV/s).
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Fig. 8. Spectrum of EDX of the p-GaP semic-
onductor electrode surface(vertical axis
: number of emitted X-ray photons, hor-
izontal axis . energy of emitted X-ray
photons). (a)Before washing with distil-
led water (b)after washing with distilled
water.

¥ PRI o AR, KM, XEM Bl% 5ol ey
of #frsm2 w§ ofgict

e &

PrcKest o MEEMEHR EDX A9 e S
& sl F v|= Princeton KEHE {LE2RL H#F A,
Bocarsly W+, £ %HEE B 1 BMEsE WMEEL
E. Lenk %2l, 237 IR L sl 5 @RI &
ME Ao B@s o=

(1533)

BTTREANEE % 26% 5 10 5%

2 EF XM
[1] J.H. Chun, J. Colloid Interface Sci.,113, 292,
1986.
[21 J.H. Chun, J. Electrochem. Soc., 134, 3201,
1987.

[3] J.H. Chun and A.B. Bocarsly, J. Electro-
chem. Soc., submitted, 1989.

[4] A. Fujishima and K. Honda, Nature, 238,
37,1972.

[5]1 H.J. Clemens, J. Von Wienskowski, and W.
Monch, Surf. Sci., 78, 648,1978.

[6] R.K. Willardson and A.C. Beer, Eds.,
“Semiconductors and Semimetals,” Acade-
mic Press, New York, vol. 15, pp. 197-300,
1981.

[7] S.R. Morrison, “The Chemical Physics of
Surfaces,”” Plenum, New York, 1977.

[8] R.J. Bickley, in ‘“Chemical Physics of Solids
and Their Surfaces,” The Chemical Society,
London, vol. 7, pp. 119-158, 1978,

[9] Y.V. Pleskov and Y.Y. Gurevich, ““Semicon-
ductor Photoelectrochemistry,” Plenum,
New York, p. 113, 1986.

[10] &8, TR EFrI8€e ®E #2635k
59 5%, 1989,

[11] V.A. Myamlin and Y.V. Pleskov, ‘“‘Electro-
chemistry of Semiconductor,” Plenum,
New York, pp. 259-267, 1967.

{12] J.I. Pankove, “Optical Processes in Semi-
conductors,” Prentice-Hall, pp. 87-88, 1971.

[13] S.M. Park and M.E. Barber, J. Electroannal.
Chem., 99,67, 1979.

[14] M. Tomkiewicz and J.M. Woodall, Science,
196, 990, 1977.

[15] Y.V. Pleskov and Y.Y. Gurevich, ‘“‘Semicon-
ductor Photoelectrochemistry,” Plenum,
New York, p. 258-269, 1986.

[16] H. Reich, W.W. Dunn, and A.J. Bard, J.
Phys. Chem., 83, 2248 1979.

{17] V.F. Kiselev and O.V. Krylov, “Electronic
Phenomena in Adsorption and Catalysis
on Semiconductors and Dielectrics,” Sprin-
ger Verlag, Heidelberg, pp. 165-182, 1987.

[18] R.K. Willardson and A.C. Beer, Eds., “Sem-
iconductors and Semimetals,” Academic
Press, New York, vol. 3, pp. 499-543, 1967.



FR#H

ol GaP %Hie Rimol KBR

T R &

(C&h)

E &2 87T

73

H25% H 108 B
WA Fgoheta Aot

o a4

(1534)



