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Thermal Behavior in the Electrochemical Reaction Process

Y asuhisa Maeda

(Received September 27, 2001; Accepted October 30, 2001)

Thermal measurement on the electrode by use of thermistors was carried out in some
electrochemical reaction processes. The thermal response reflecting the entropy change for
deintercalation of various ions (L”, K”, ClO4”, BF4”), doping of SO4?” and H" elimination,
and doping/dedoping of ClO4” was cleary obtained on the graphite, polyaniline and polypyrrole
electrodes, respectively. The combination of electrochemical and thermal methods can provide
useful information for understanding of reaction process.
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Fig.1 Cell assembly: 1 and 2, thermistors; 3, working
electrode; 4, counter electrode; 5, reference
electrode; 6, N2 gas bubbling; 7, magnetic stirrer;
8, thermostated water.
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Fig.2 |-E and AT-E relations of graphite in 0.2 M
LiClO,-DMSO (a) and 0.2 M LiClIO,-PC (b)

solutions. Potential scan rate: 10 mV so1,19
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Fig.3 Response of AT and E to constant currents in
the deintercalation of Li” (a) and K" (b) ions.19
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Fig.4 Relation between [ AT dt and electric quantity
(EQ) in the deintercalation of Li” (o) and K"
(o) ions.19
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Fig.5 Response of AT and E to constant currents in
the deintercalation of ClO," (a) and BF;" (b)
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Fig.6 Relation between | AT dt and electric quantity
(EQ) in the deintercalation of ClO;” () and
BF;” (m) ions.19
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Fig.7 |-E and AT-E relations of polyaniline in 1 M
ZnS04 agqueous solution (pH 3.5). Potential scan

rate: 10 mV so1.19
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Fig.8 Absorption spectra of polyaniline/ITO in 1 M
ZnS04 (pH 3.5) under
potentiostated condition at different potentials: a,
00.2V; b, 00V; ¢, 04V; d, 0.8V vs. SCE.
A, absorbance; A, wavelength.19
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Fig.9 Scheme for anodic oxidation process of
polyaniline.19)
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Fig.10 I-E and AT-E relations of poly(o-methylaniline)
(a) and poly(N-methylaniline) (b) in 1 M ZnSOa4
agueous solution (pH 3.5). Potential scan rate:
10 mV so1.17)
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Fig.11 I-E and AT-E relations of polypyrrole in 1 M
ZnSO, aqueous solution (pH 5). Potential scan
rate: 10 mv s°*.20)
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Fig.12 Relation between [ AT dt and electric quantity
(EQ) in the doping (a) and dedoping (b) of ClO,"
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graphite).20
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Fig.13 Relation between [ AT dt and electric quantity
(EQ) in the doping (a) and dedoping (b) of ClO,"
ions on the polypyrrole electrode (substrate:
platinum).2)
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Fig.14 I-E and AT-E relations of polypyrrole in 1 M
ZnS0O4 aqueous solution (pH 5) containing 0.01
M K4Fe(CN)e. Potential scan rate: 10 mV s”.20
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