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ABSTRACT. The electrochemical spectrai sensitization of SnQ, electrodes with rhodamine B was
studied. Photocurrent was measured in the presence of a variety of supersensitizers including ascorbic
acid and KI. In the presence of ascorbic acid, the increase in the concentration of ascorbic acid, pH
of the solution, or the potential applied to SnO; up to 0.6 V vs. SCE enhanced the photocurrent. However,
ascorbic acid produced considerably high dark current due to its low reduction potential. On the other
hand KI produced low but stable photocurrent. The results, together with the solvent effect on the
photocurrent, were taken into account to elucidate the mechanism of photosensitization in the presence

of ascorbic acid or KL
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Fig 1. Schematic diagram for the electron transfer
at the adsorbed rhodamine B on a thin layer of SnQ,
semiconductor, E.s, Es, and E, denote the potentials
of the conduction band, valence band, and Fermi level
of SnQ,, respectively'’.

Vol. 37, No. 2, 1993

A BRAFE sl Fig 304 Jehd A
Zo] Nal9] & w3l w2 FAF9 Z7b7} 2
c}x] == edgtel. ascorbic acide o)9} dal 104
Az FAF 5718 F 5 A P& 29434
Uoke o FdF(dark curren)® @e) $7)s}
17| of-Foll ascorbic acid®] ¥£7} 50X1073M
ojAo| N FAFE Y377 sl H
BAFE 2o Fel 47 fANde 23S F
7} AZ Aol For), WE Ho Rl g
A57 FAF 5o s FAer] 48 2l
125X 1073 M-S AMg-slelch

Lox32e 232 A4 v 2 gl
Zgk 243 FHFE 2e 4 UM 2y

< g2 3
5
o} . Ascorbic scid
-l > M .
‘é “a
k
i
8 2.4 Bydroquinope
£
f N
Thiourea
Allylthiourea
° %0 w0 & 0 100 120
Time, mln
(@
1.67
| \\M
<
T
1.20
9 % . Urea
. - : . Ethylepediaai
p 0% NoSCH =
£ —_—n
H or piperidine
£ o
3
§ o
2
L oom
Yonoethanol anine
° y y y T y
20 L1 80 8o 100 120

Timea, min
()
Fig. 2. Effect of irradiation time on the supersensiti-
2ed photocurent in H.O. Concentration : rhodamine
B, 1.0X10°"M; supersensitizers, 5X 10 *M.
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Fig. 3. Effect of supersensitizer concentrations on the
photocurrent at 0.6 V bias potential in H;O. [rhoda-

mine B]=10X10"*M.
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Fig. 4. Comparison of supersensitized photocurrent
by KI with that by Nal in H,0. [rhodamine B]=1.0X
10-5 M, [(KI]=[Nal]=125X10"*M.
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Fig. 5. Comparison of photocurrent time profile in
HO (W) with that in acetonitrile (®).
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Fig. 6. Comparison of photocurrent with and without
2X10-3M Triton X-100. [rhodamine B}=10%X10"*
M, [KI]=1.25X107> M.
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Fig. 7. Effect of Ar purging during the photocurrent
measurement in H0. {rhodamine B]=10X107%M,
(KI]=125X1073 M.

Al 2 o2} HAE FUsiZ o HY FgEE
Aol AF Fezhe & g 3 3l
Azt 3ol BAURFS Fo) 20% 71eF FrMse AL
' 4 ok

FA7)2% el 1.0X107M s} KI 125X
1073 M& acetonitrile 49-¢ FT 2 Ao
06 VE Zo] 3¢ 2}, SnO, A7) A34lel
G538 Xe lamp2 W& Ao FUL 49 A3l
a2 FB52 HAE Fig 84 Re9Fn gtk
28 GREAE AN £ 2253 of e 23
ALEE A w2 ojojd] R of2E 4
HAA Lol AV wh HH(Y (3), FFo=
#3239 SnQ;, ATl AAE F2 AFEF 224 ¢
H 324 ARFAE AAEUHY @), &, Fig 1614

Vol 37, No. 2, 1993

0.480 ]

i vithout SnO2

0.380 -j'

vith Sn0z at 0,6y

Absorbance
o
8
(-]

0.120 1

0.000 3

10 20 30 40 50 80 70
Time, min

Fig. 8. Variation of absorbance of rhodamine B at
554 nm in acetonitrile vs. irradiation time with (O)
and without (%) application of bias potential at 0.6 V.
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Fig. 9. pH dependence of photocurrent supersensiti-
zed by KI in H;O at three bias potentials, [rhodamine
B]=10Xx10"°M, [KI1=125X10"M.
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