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Analyses of organic electroconducting materials using thin layer
electrochemical-Raman spectroscopy
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In order to analyze the formation reactions and properties of electroconducting
materials, Raman spectroscopic measurements combined with a thin layer electrolysis
chemical measurement were performed. By using thin layer electrochemical Raman
measurements synchronized with the reduction of 2,3,5,6-tetrachloro-1,4-benzoquinone
(TCQ) in the presence of Mg, it was found that an intermediate ion pair, Mg?* TCQ~",
was reduced to an ion pair involving the TCQ dianion, Mg?*TCQ*". In contrast, for the
case of Ba®", the anion radical salt (Ba>*TCQs™) was found to deposit on the electrode
surface. This method was also applied to analysis of the reduction of TCNQ with Mg**

and Ba®*.
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Figure 1. Schematic view of TLER ceil.
(A) Side view, (B) top view.
WE,; working electrode, CE; counter
electrode, RE; reference electrode,
SM; spectrophotometer, a; quartz
window, b;solution in, ¢; solution
out, d;solution, e; surface of glassy
carbon working electrode (diameter, 3.0
mm), f; Teflon gasket whose thickness
is 25 pm.
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Figure 2. Alignment of light collection for
TLER measurement.

C; TLER cell, WE; working electrode,
CE; counter electrode, RE; reference
electrode, PS; potentiostat, LS;argon
ion laser, SM; spectrophotometer,

M; mirror, L,; collection lens for laser
light, Ls; collection lens for scatiered,
Ls; collection lens for the light to the
spectrophotometer, F; notch filter used
to reject the laser light, 0; incident angle
of 25°,
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Figure 3. Raman spectra observed in the

reduction of TCQ in AN with the addition
of Mg?* measured using the TLER method.
Applied potential; — 0.5 Vvs I3, I, [TCQ];
5.0mM, [TBAP]; 0.1 M, [Mg'];(A)0,
(B} 2.0, (C)5.0 mM. Total accumulation
time of Raman signal was 5 s during

3 minutes after applying the potential.

S denotes the Raman band of solvent AN.

* is a laser line.
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