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Fig. 1 Schematic picture of a quartz cell used for
electroreflectance measurements (A cross sectional
view (upper) and a front view (lower) are given.)
WE: working electrode terminal, EH: electrode hol-
der made of Teflon (hatched), ELD: metallic disk
electrode; CE: counter electrode, TB: Teflon tube
to bubble inert gas in electrolyte solution, VT:
porous Vycor tip, REF: silver/silver chloride refer-
ence electrode in saturated KCl solution
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Fig. 2 Block diagram of the instrument used for
electroreflectance measurements

L: Xenophoto lamp; FL: optical filter; M: mono-
chromator; S: slit; C: spectroelectrochemical cell;
B: blind; P: pinhole; PS: potentiostat; FG: func-
tion generator; OSC: oscillator; HV: high-voltage
supply; PM: photomultiplier; FB: feedback circuit;
PA: preamplifier; LPF: low-pass filter; LIA: lock-in
amplifier; PC: personal computer
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Fig. 3 ER spectrum of cytochrome ¢3 adsorbed on
a gold electrode in a 30 mM phosphate buffer solu-
tion

Conditions of the measurement were: Eg.= —475
mV, AE,.=71mV, «=90s ', {.=3s, and sweep
rate of A; 25 nm min~ ‘. The broken line represents
the difference spectrum of cytochrome ¢z in solution
phase.
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Fig. 4 ER voltammogram of Methylene Blue

adsorbed on a basal plane pyrolytic graphite elec-
trode in 1 M NaClO, solution

Solid line: real part; Broken line: imaginary part.
Conditions of the measurement were: A=612 nm,
AE,.=14mV, w=90s"", 1,=3s, and sweep rate of
Ei=2mVs
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Electroreflectance studies of adsorbed species on electrode surfaces. Takamasa
Sacara™, Hisakuni Saro and Katsumi Nikr (Department of Physical Chemistry, Yokoha-
ma National University, 156, Tokiwadai, Hodogaya-ku, Yokohama-shi, Kanagawa 240)

Instrumentation for electromodulated electroreflectance spectroscopy (ER) was demon-
strated to analyze the electron-transfer processes of monolayer films of redox species
adsorbed on electrode surfaces. The change in light absorption of the adsorbed species
due to the redox reaction in response to ac modulation of the electrode potential was de-
tected as a change in the light reflectance intensity from the electrode surface. The ER
response was defined as being an ac response of the reflectance divided by the total
reflectance. The total reflectance was controlled to be constant by using a negative feed-
back circuit. Measurements of ER spectra (ER response vs. wavelength) and ER vol-
tammograms (ER response vs. dc electrode potential) were automated by using a personal
computer. For the monolayer of a molecule possessing a 5X10* M~ ' cm ™' absorption
coeflicient, the ER spectral measurement was attained in the wavelength range from 350
to 900 nm. The sensitivity, which was as high as 107> of the ER response, was achieved
under the optimum conditions.
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