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Abstract : In the process of solar energy conversion into electrical energy using the
photoelectrochemical cell containing the sensitizer, rose bengal and supersensitizer, 17, the
photocurrent is stabilized and durable. But the long time span of irradiation causes the de-
crease of photocurrent monotonically. Spectroscopic and electrochemical analyses of rose
bengal solution containing I~ revealed that the decrease of concentration of rose bengal was
attributed to the reaction of rose bengal in the dark with I; formed as a result of the poss-
ible photocatalytic reaction of rose bengal with 1",
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Fig. 1. Time profile of the photocurrent of rose
bengal solution(RB :1.00x107°M) containing the
supersensitizer Nal(6.00x107°M) under the con-
dition of irradiated storage, at 0.5V(vs Ag/AgCl,
LiCl saturated in EtOH).
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Fig. 2. Effect of the cumulative irradiation time on
the abscrbance of RB-I~ solution. (a) fresh sol-
ution(RB: 500x10°°M, Nal : 6.00x107°M), (b)
t=1, (c) t=2, (d) t=3, (e) t=4(hrs).
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Fig. 3. Comparison of the uv-visible absorption

spectra.(ref. 24)
L. RB(5.00x 10 °M) only
2. RB(5.00x 10 *M) +1.(3.00x 10" M)
3. RB(5.00X 107°M ) +1,(6.00 X 10 M)
4. 1:(300x107°M) only
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Fig. 4. Cyclic voltammograms showing the effect of

irradiation on the RB-I" solution. Irradiation time
(min) (1) 30, (2) 60, (3) 90, (4) 60, RB only(5.00x
107°M), (Scan speed 0.10V /sec).
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Table 1. Variation of anodic current with potential in
the RB-Nal solution. Ep(mV)=-1439, i;(A)= —4.
974x 1078

Pot(mV) |Anodic Current(A), X 1077 | In{i / (i;—i)}
396.8 —47.892 3.254
377.0 —44.672 2.176
362.0 ~41.222 1.577
352.3 —38.682 1.252
330.0 —29.472 0.374
310.1 -21.182 —0.299
300.2 —~17.732 —0.591
280.4 —11.052 -1.253
260.6 ~6.217 1,946
223.4 ~1.842 ~ 3.268
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Fig. 5. Linear plot of E vs. In{i/ (i) ~—i)}.

Table 2. Variation of ratio of Absl to Abs2 with ab-
sorption wavelength.

Wavelength(nm) Absl/ Abs?2
370 0.539
380 0.537
390 0.531
400 0.513
410 0.476
420 0416

Tuble 3. Time dependence of absorbance of RB in RB-
I> system.
Solution : [RB]=1.00x10""M, [I.]=1.00x
107°M, Temperature : 25
Absorption maximum : 558nm

Time(sec) A In[A]
300 0.0996 -2.306
600 0.0952 —-2.352
900 0.0923 —2.382
1200 0.0899 —2.409
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Fig. 6. Variation of the absorbance at 558nm and the
computed In[A] with the time.
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