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ABSTRACT

The photoclectrochemical properties of the reduced TiO, ceramic eleclrodes are investigated varyiug ihe

thickness of the electrodes and the amounts of SbyOj3 as dopant.

As {he thickness of the undoped Ti0. ceramic electrode increases, the photacurrent tends to decrease. However

for the R-F sputtered TiQ; thin film electrodes, the photocurrent tends to increase to about Ium thick and then

decreases with increasing thickness.

For the TiQs ceramic electrodes doped with SbyQs, the photocurrent decreascs with increasing the amounts of

dopant and in the case of rapid cooling in air without reduction treatment the photocurrent shows lower value.

Also visible lighi excilation is observed at 500~ 550 {nmy) wavelengtly [or the TiO, ceramic electrodes doped with

Shy(d; comparing with the TiQp ceramic elecirodes {~420 nm).
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Table I. Composition of the specimens

{Weight %)
- Raw material
\ TiO, ShyOs
Specimen No.
TP 100 O
TS-1 99,75 0.25
TS-2 99.50 0.50
TS-3 99.00 1.00
TS4 98.00 2.00
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Fig. 1 Current vs. applied potential curves for undo-
ped TiOs ceramic electrodas.
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Fig. 2 Current vs. applied potential curves for spu-
ttered TiO, thin film electrodes.
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Fiz., 3 Curreni vs. applied potential curves for undo-
ped and Sbe0s doped TiQ: ceramic elecirodes.
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A A5e BAF—APEAE e £
g TiO A ¥ AT Afel+ olv] 2xd v Al% iy
AADe T FAF Bhut TiOp A S0 §AEA TiOs
2] oA w7 (~ 3.0eV)e &) FEls 420nm =3F

21 A 3E (1984}

o] #] A& Ti0s

EECIE PP R EREE
2ol Bgte] Vel Yl $eol 550s
= HAAG AgE Bevtel 31 #HE(500~550nm) 2

ol g5 el vehbe AgE AT Matsumotom-————
TiOz o] Co 2 A7ar A% A=hlel] $1A3 Co] d
oeekste] 3akgo] FlelEte] #4%F subband ol
S8 350600 FH dgal A AAE 70, olF
AEE wEge 31}203/&]71"‘]‘21]“: 59 2
}o_] P o ;‘lm} ig] d oﬂ]wsl:r]_a_] ;.L—g—,qn
Fpe] TiOgw] 218 e) A% subband & =
ojFo 24 CoZ 3rkgt A%<} vl H=

2xeg) TiOy 7S (~420am)el] B 3

(500~ S50mm) el A] =) Hge] vhEErh

u} uba] o

A% %

] 0171 4
7l

ID_'
—_—

g
=2,
)
i
ol

o
Ny
)
i)
=
K
v
hi)
cd
2]
El
[

riv
T

(@) Sby0y 5 AT Tiog A2 4
are] Bl vt
A Ad=m As
SFeele ) 7l B (500~ 5500m) 8

T
&

o Z
B
s
b

=

LN

= BAT A A3
o

Ve #as nde, =z f4 fﬂﬂ}‘&}ﬂ EA
2o Gl A AR A el B 0E AT A
Suc 2o T LEY

7{:]-}\]-9_] T—'_,%

2 97 AW 9% Awst B st A= 4T
Wz o)y Acw F oA 2e B4E =3
L]t

References
1) P. 1. Boddy, “Oxygen Dvolation on Bemiconduc-

ting TiQy", J. Electrachem. Soc., 115 (23 199 (1963},

2) A. Fuyjishima and K. Henda,
TBhotolysis of Water at a Semiconducior Electrode™,
MNeiwre, 238 (7) 37 (1972).

3} M. A. Butler, “Photogicctrofysis and Physical
Properties of the Semiconducting Electrode W05,
J. Appl. Phys., 48 (5) 1914 (1977).

4) R. H. Wilson, “A Model for the Current-Volage
Curves of Photoexcited Semiconductor Electro-
des™, J. Appl. Phys., 48 (10) 4292 (1977).

5) K. L. Hardee and A. 1. Bard, “Semiconductor

“Flectrochemical

( 2692 )



#7140

BElectrodes 17, J. Flectrochem. Soc., 122 (6} 739
(1975).

F. Moilers, H. Y. Tolle and K. Memming, “On
the Qrigin of Photocatalytic Deposition of Nohle
Metals on TiQg”, J. Electrochem. Soc., 121 (9
1160 (1974).

K. L. Hardee and A. 3. Bard, “Semiconductor
Elecirodes X, J. Electrochem. Soc., 124 (2) 215
(1977).

L. A. Harris and R. H. Wilson, “Semiconductors
for photoelectrolysis™, Ann. Res. Mat. Sci., 8.
99 (1978).

W. Gissler and R. Memming, “Photoelctrochemic-
al Processes at Scmiconducting WQs layers”,
S, Electrochem. Soc., 124 {11) 1710 (1977).

M. S. Wrighton, ct al., ‘*Strontium Titanate Ph-
oloelctrodes, Efficient Photoassisted Electrolysis
of Water at Zero Applied Potential”, J. Am. Chem,
Soc., 98 (10) 2774 (1976).

T. Watanabe, A. Fujishima, Q. Tatsuoki and K.
Honda, “pH-dependence of Spectral Sensitization
at Semiconductor Electrodes’, Bufl. Chem. Soc.
Jpn., 49 (1) § (1976},

{ 270

12y P. V. Kamat, M. D. Karkanavala and P. N.

Moorthy, “Temperature Eficcts in Photoelectro-
chemical Cells™, J. Appi. Plys., 50 {(6) 4228 {1975).
K. H. Yoon and S. O. Yoon, “PhotociTects in
Polyerystalling TiQs Electrodes™, J. Appl. Phys,
Jon., 23 (8) 1984 (in print).

K. H. Yoen, J. S. Kim and 8. O. Yoon, “Charac-
teristics of TiQ, Ceramic Flectrode for the Ph-
otoelectrochemical Conversion”, J. Kor. Cer.
Sac., 20 (4) 336 {1983).

F. P. Koffyberg, “Photoelcctrolysis of Water on
Semiconducting Oxide Electrodes™, J. Can. Cer.
Sac., 48, 1 (1979).

L. H. Maxwell, “Antimony doped TiO: Capaci-
tors”, Cer. Bull., 42 (8) 438 (1963).

S. N. Subbarao, et al.,, “Comparision of ihe
Photoelectric Properties of the System TiQa_,
with Systemn TiOs., F,”, Mat. Res. Buil., 13 (12}
1461 (1978).

Y. Matsumoto, J. Kurimoto, ¥. Amagasaki and
E. Sato, “Visible Light Response of Polycrystal-
line T10q Electrodes™, J. Electrachem. Soc., 127
(10) 2148 (1980).

2437



