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Interesting Electronic Interaction between Polyaniline and Chloranil
J. Yano*1l, K. Okamoto*2, K. Komaguchi*2, Y. Harima*2, and A. Kitani*2
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Electrochemical Society Transactions, Vol. 41, No. 27, pp. 23-28 (2012).

Reduced polyaniline (PANI) showed a Nernstian response to dissolved chloranil (CHR), linear
electrode potential-log[CHR] relationship. The anodic peak potential (l&) of PANI in the cyclic
voltammogram was directly proportional to log[CHR], 7. e linear £,-log[CHR] relationship.  These
linear relationships and the fact that the new absorption shoulder was evident at around 450 nm
in the UV-visible absorption spectra implied that PANI incorporated with CHR. The measurements
of the electron spin resonance (ESR) spectra and the magnetic susceptibility (x,) of the PANI
incorporating CHR revealed that the incorporation magnetized PANI. No magnetic hysteresis loop
was observed for the PANI, and it showed no ferromagnetic property. However, it had an unusual
paramagnetic property because x, was not inversely proportional to temperature. In addition,
from the ESR spectra, the polaron species (cation radicals) of PANI are delocalized along the entire

polymeric backbones
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Magnetization of conductive polymer polyaniline during the electro-oxidation in the presence
of chloranil

J. Yanoxl, K. Okamoto*2, K. Komaguchi*2, Y. Harima#*2, H. Fukuoka*2, and A. Kitani*2
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Materials Letters, Vol. 84, No. 1, PP. 162-164 (2012).

In the cyclic voltammogram measured using a polyaniline (PANI) coated electrode in the presence
of chloranil (CHR), the anodic peak potential of PANI was directly proportional to log[CHR]. A
new absorption shoulder was evident at around 450 nm in the UV-visible absorption spectrum of PANI
after the electro—oxidation. These facts implied that PANI incorporated CHR. The measurements
of the ESR spectra and the magnetic susceptibility ( 'g) of the PANI incorporating CHR revealed
that the incorporation magnetized PANI. Although no ferromagnetic property was observed for the

. Was not inversely proportional to

PANI, it had an unusual paramagnetic property because
temperature.
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Electrode reactions of dissolved p-dimethoxybenzene on a polyaniline-modified electrode
J. Yano*l
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Electrochemistry, Vol. 80, No. 9, pp. 629-630 (2012).

A conductive polymer, polyaniline (PANI), was prepared on a Pt electrode as a stable film by
the electropolymerization of aniline in an acidic solution. In the potential region greater than
0.7 V vs. Ag/AgCl, PANI acts as an electric insulator. Even in the electroinactive potential
region, the redox current of the dissolved p-dimethoxybenzene was evident because
p-dimethoxybenzene selectively permeates through the PANI film to reach the electrode substrate.
For the electro—oxidation of the dissolved p-dimethoxybenzene, analyses of the rotating disk
electrode (RDE) voltammograms using a PANI-modified RDE and steady-state current—potential curves
using a PANI pellet electrode revealed that p-dimethoxybenzene was concentrated in the PANI during
the electro—oxidation. Furthermore, the concentration of p-dimethoxybenzene increased the
electric conductivity of PANI from 0.64 S/cm to 1.92 S/cm.
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Electrochemical response to dissolved hydroquinone on insulating polyaniline— modified
electrode in less acidic solution and enhancement of the conductivity of polyaniline

J. Yano*l
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Journal of New Materials for Electrochemical Systems, Vol. 15, No. 4, pp. 237-239 (2012).

A conductive polymer polyaniline (PANI) was easily prepared on the electrode surface as a stable
filmby electropolymerization of aniline in acidic solution. InMcIlvain’ s buffer solution whose
pH exceeded 4, no redox current of dissolved species was observed on the PANI-modified electrode
because PANI acted as an electric insulator. Even in the less acidic solution, the redox current
of dissolved hydroquinone was evident because hydroquinone selectively permeates through the PANI
film to reach the electrode substrate. The results of steady—state current—potential curves for
the oxidation of hydroquinone using a PANI pellet electrode revealed that hydroquinone was
concentrated in PANI during the electro—oxidation. Furthermore, the concentration of
hydroquinone increased the electric conductivity of PANI from 6.50X 107 S/cm to 2. 73X 107° S/cm.
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Electrode reactions of several dissolved hydroquinines on a polyaniline-modified electrode
and what occurs in the polyaniline

J. Yano*l
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Surface and Coatings Technology, FIRIHT (2013) .

A conductive polymer polyaniline (PANI) was easily prepared on the electrode surface as a stable
film by the electropolymerization of aniline in an acidic solution. In Mcllvain’ s buffer
solution whose pH exceeded 4, no redox current of the dissolved species were observed on the
PANI-modified electrode because PANI acted as an electric insulator. Even in a less acidic
solution, the redox current of the dissolved hydroquinone was evident. On the other hand, in
the potential region greater than 0.7 V vs. Ag/AgCl, PANI acted as an electric insulator. Even
in the electroinactive potential region, the redox current of the dissolved p-dimethoxybenzene
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was evident. These two electrochemical responses of the PANI film—modified electrode are caused
by processes in which hydroquinone and p—dimethoxybenzene selectively permeate through the PANI
film to reach the electrode substrate. The analyses of the rotating disk electrode (RDE)
voltammograms using a PANI-modified RDE and steady-state current—potential curves using a PANI
pellet electrode revealed that hydroquinone and p-dimethoxybenzene were concentrated in the PANI
during the electro—oxidation. Furthermore, the concentration of hydroquinone and
p-dimethoxybenzene increased the electric conductivity of the PANI from 6.50X 107 to 2.73X 107
S/cm for hydroquinone and from 0.64 to 1.92 S/cm for p-dimethoxybenzene.
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Electrode Reactions of Dissolved p-Dimethoxybenzene on a Polyaniline-Modified Electrode

J. Yanox1
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The 222nd Meeting of The Electrochemical Society (Pacific RimMeeting, PRiME 2012), Honolulu, Hawaii,
U.S. A Extended Abstracts of the 222nd Meeting of The Electrochemical Society, Abstract No. 3552
(2012).

A conductive polymer, polyaniline (PANI), was prepared on a Pt electrode as a stable film by the
electropolymerization of aniline in an acidic solution. In the potential region greater than 0.7
V vs. Ag/AgCl, PANI acts as an electric insulator. Even in the electroinactive potential region,
the redox current of the dissolved p-dimethoxybenzene was evident because p-dimethoxybenzene
selectively permeates through the PANI film to reach the electrode substrate. For the
electro—oxidation of the dissolved p-dimethoxybenzene, analyses of the rotating disk electrode
(RDE) voltammograms using a PANI-modified RDE and steady-state current—potential curves using a
PANI pellet electrode revealed that p-dimethoxybenzene was concentrated in the PANI during the
electro—oxidation. Furthermore, the concentration of p-dimethoxybenzene increased the electric
conductivity of PANI from 0.64 S/cm to 1.92 S/cm.
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