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Spectroelectrochemical Measurements of Iodine with an I'TO
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An ITO electrode slab optical waveguide spectroelectrochemical measurement system was
built for simultaneous Visible attenuated total reflection (ATR) and electrochemical measure-
ments and was applied to study the spectroelectrochemical behavior of iodine at the ITO elec-

trode.

The cyclic voltamogram and the potential-absorbance curve at 430 nm for the redox

reaction of iodine were observed and the formation of iodine was confirmed by the Visible ATR
spectra of iodine (Amax = 430 nm) which showed blue-shift compared with those of gasous iodine

as well as iodine in non-polar solvents (Amax = 500~ 600 nm).

Moreover, the linear responses

of the peak current and the maximum absorbance for the oxidation reaction of iodide were
obtained to the concentration of iodide in aqueous samples.
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Fig. 1 Schematic diagram of an ITO electrode slab optical waveguide spectroelectrochemical system (1)
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Fig. 2 Schematic diagram of an ITO electrode slab optical waveguide spectro-

electrochemical system (2)

1: PTFE flow cell (volume, 20 pul); 2: Coupling prism; 3:

Counter electrode

(Pt); 4: Reference electrode (Ag/AgCl); 5: Working electrode (ITO); 6: Sheet
glass (50 pm thick); 7: FEP film (np = 1.338); 8: Slide glass
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Fig. 3 Redox reaction of iodine at ITO electrode

a) Cyclic voltamogram; b) Potential-absorbance curve; Sample: 1.0 X 10" mol dm*
KI in 0.1 mol dm* KCl aqueous solution ; scan rate: 10 mV/s
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Fig. 4 Absorption spectra of iodine during oxidation
reaction of iodide

Measurement conditions are the same as those of
Fig. 3.
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