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Electrochemical Conversion of Solar Energy

Kyung Suk Yun
Korea Institute of the Science and Technology

Chemical Process Development Laboratory, Seoul, Korea

Abstract

In this special lecture, one aspect of a new research front is reviewed concentrating on the specific electroche-

mical reaction which involves the photocatalytic decomposition of water.

The system employs the abundant resources, water and solor energy, and produces an extremly important aad

clean fuel, hydrogen.

The principles and problems of the system using semiconductor electrodes are discussed.

1 M2

Agageld Az AA AUt A AA
o) @0 A Y& Al F3 d%"&oﬂﬁzl—é
s, TR o4 wlae AUARA AFg

g lvk

gopol ] o] Lol = o] Wfe]l dFsz glet
A7 AE FR g g A% F AV PR sada
o He ATARES LT AT AFEFH 2 A%
A Q495 Az

2. 29| 25i

ool A& o] g g Rt £ AdA o
A2 BxERAES £+ A0

hy
H0 —H’ Oz+He [1]

A FAGEL e Ae FEARA LA Bl
1] (photon energy) & Fol & Fil¥ F AE
WAE T

Zoiglo] 2 AH F34 (photolysis) & F= glo

d E3aE 34 s sed s 190-310nm(=6.5—4.0
£V)2] =& ov)x ¢ At (photon)7t Hg 2 Hr}

S

e

28+t Fig 1014 2% wheb o] F-88 wf gkt o
Ao ¥xE o) =¥ 350—-1100nm(=~3. 5—1.1eV) A K o]

nR g FdE olgeted & AA FdEe AL A
Fel A BrhEshehn e
#roz APl Ae] YEE o} % wold] o) % %
Vigikl =]
— 'ﬁbv o : g - —
. T ]
€ : |
!\‘Jl ’n«’;*“ Cutsida oimosshere
g 2.0F iij"“\ :
= f ’
= Y
S 15 im0t s23 level
= ey
o N
o gl Sl . L rann
o | QL ”/1 "'[\3‘\ —~—3l3CcK bady af b8CUK
= it AN
- i} AN
2 it FRNN
5 05 NN h
5 AN
& |- AR
o K L ! 1 \/1\\ Pt Rkt R
A00 8C0O 12CO 1800 2000 2400 28C0

Wavelength , nm
Fig. 1 The solar spectrum outside the atmosphere and at

ground level.
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Fig. 2 The potential distribution across the semiconductor

-electrolyte interface,
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Fig. 3 The quasi-Fermi levels of electrons and holes in an

illuminated semiconductor-electrolyte interface sui-

table for water decomposition.
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Fig. 4 Photoelectrolylic cell for water decomposition with

catalytic counter electrode.
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