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A fall for subject understanding becomes serious year by year. As measures for this tendency,
many facultive improvements and additional teaching have been planned and practiced by
Mathematical Office of Nithama Nct. In 2005 college year, a program of extracurricular activity for
all students was set as a fixed class schedule. Using this system, we practiced a new supplementary
lessen of 2nd grade mathematics for low achievement students. In this paper, a summary and

effects of the lesson are reported.
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Template-free formation of microspheres based on poly(N-methylaniline)
K. Sanada*, R. Patil*!, Y. Ooyama*!, J. Yano*? and Y. Harima*!
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Polymer Journal, 38(7), 732-736 (2006).

Microspheres of conducting polymers were successfully synthesized through oxidation of
N-methylaniline with oxidizing agents in acid solutions. The average diameter of the microspheres
with a smooth surface was 0.38 m when 0.025 M N-methylaniline was oxidized with 0.025 M
ammonium persulfate in 0.025 M adipic acid solution. The size of microspheres varied from 0.16
to 0.54 m by changing reaction time and temperature. Microspheres were also synthesized in
HClO4 and HBF4, but not in HNOs, HCI, and H2SO4, consistent with the case of electrochemical
synthesis of poly(N-methylaniline) microspheres. It was found further that the acid concentration is
critical for the formation of microspheres with smooth surfaces.
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Bilayer polymer coating for corrosion protection of iron comprised of a
conductive polymer polyaniline and a polymer with triazine rings

J. Yano*!, K. Nakatani*2, Y. Harima*? and A. Kitani*2
MR TR S AR OB, 2R R R LA
Electrochemistry, 74(11), 877-882 (2006).

A poly(2-N-phenylamino-4,6-dimercapto-S-triazine) (PPDT) layer was first prepared on the iron
surface electrochemically. The PPDT layer strongly adsorbed on the surface because of the polar
triazine rings of the PPDT molecules. The fact that no electrochemical response of the PPDT layer
covered electrode to dissolved Fe(CN)s3- exhibited that the PPDT layer is an insulator layer with
less permeability to dissolved species, acting as a diffusion barrier against agents causing corrosion
such as H20 and Oz. A conductive polymer polyaniline (PANI) layer could be electrodeposited on
the PPDT layer using the PPDT layer covered electrode. The obtained PANI/PPDT bilayer coating



greatly lowered the anodic current peak ascribed to the anodic dissolution of iron and the
corrosion current. The high anti-corrosion ability was due to a hybrid effect of the PANI layer as
an in-situ oxidant and the PPDT layer as a diffusion barrier.
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Selective ethylene formation by pulse-mode electrochemical reduction of

carbon dioxide using copper and copper oxide electrodes
J. Yano*!, T. Morita*?, K. Shimano*?, Y. Nagami*? and S. Yamasaki*?
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Journal of Solid-State Electrochemistry, 11(4), 554-557 (2007).

Although the electrochemical reduction of COz at a copper electrode produces hydrocarbons,
the activity toward the conversion of COz is significantly reduced after several tens of minutes by
the deposition of poisoning species on the electrode. In order to solve the poisoning species
problem, the electrochemical reduction of CO2 was carried out using a copper electrode in the
pulse electrolysis mode by anodic as well as cathodic polarizations. The anodic polarization
intervals suppressed the deposition of the poisoning species on the electrode and the amount of
two hydrocarbons, CH4 and Cz2Hs, only slightly decreased even after one hour. By choosing the
appropriate anodic potential and time duration, the selectivity for the C2Hs formation was
significantly enhanced. The enhancement was found to be due to the copper oxide formed on the
copper electrode. The selectivity was further improved when the electrochemical reduction was
made using the copper oxide electrode. The highest efficiency of about 28% was obtained at -3.15
V.
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Bilayer polymer coating containing a polyaniline for corrosion protection of
iron
J. Yano*!, K. Nakatani*?, Y. Harima*? and A. Kitani*?
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Materials Letters, 61(7), 1500-1503 (2007).

A poly(2-N-phenylamino-4,6-dimercapto-S-triazine) (PPDT) layer was first prepared
electrochemically on an iron surface. The PPDT layer strongly adsorbed on the surface because
of the polar triazine rings of the PPDT molecules. No electrochemical response of the PPDT layer
covered electrode to dissolved Fe(CN)es3- was observed. This fact indicated that the PPDT layer is
an insulating layer with low permeability to dissolved species, and thus acting as a diffusion barrier
against agents causing corrosion such as H20 and Oz. A polymer polyaniline (PANI) layer was
electrodeposited on the PPDT layer. This system was conductive because electron transfer
through the PPDT layer occurred by electrons hopping utilizing the localized electron density of
the triazine ring. The obtained PANI/PPDT bilayer coating greatly lowered the anodic current
peak ascribed to the anodic dissolution of iron and the corrosion current. The high anti-corrosion
ability was due to a hybrid effect of the PANI layer as an in-situ oxidant and the PPDT layer as a
diffusion barrier.
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A Cohen-type theorem for Artinian modules
Ikuo Nishitani*
*Niihama National College of Technology
Archiv der Mathematik, 87, 206-210, 2006
We show that a finitely embedded module M over a commutative ring R is Artinian if the factor
module M/(0: P ) is finitely embedded for every prime ideal P of R.
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Direct observation of solidification process and macrosegregation of Al
based alloy

[.Ohnaka*!, H.Yasuda*?, K.Kawasaki*3, A.Sugiyama*!, T.Nagira*?, K.Umetani*4 and Y.Yamamoto*?
*IDep. Entrepreneur, Osaka Sangyo Univ., *2Dep. Adaptive Machine Systems, Osaka Univ., *3Niihama National
College of Tech., **Japan Synchrotron Radiation Research Inst. SPring-8,
SPring-8 User Experiment Report, Web Report2006, 2006A 1283.
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Polyaniline-triazine composite for corrosion protection of iron
J. Yano*!, K. Nakatani*?, Y. Harima*2 and A. Kitani*2
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Book of Abstracts of International Conference on Science and Technology of Synthetic Metals,
73-W (CD-ROM) (2006).

A poly(2-N-phenylamino-4,6-dimercapto-S-triazine) (PPDT) layer was first prepared
electrochemically on an iron surface. The PPDT layer strongly adsorbed on the surface because
of the polar triazine rings of the PPDT molecules. No electrochemical response of the PPDT layer
covered electrode to dissolved Fe(CN)es3- was observed. This fact indicated that the PPDT layer is
an insulating layer with less permeability to dissolved species, and thus acting as a diffusion barrier
against agents causing corrosion such as Hz0 and Oz. A polymer polyaniline (PANI) layer was
electrodeposited on the PPDT layer using the PPDT layer covered electrode. This system was
conductive because electron transfer through the PPDT layer occurred by electrons hopping
utilizing the localized electron density of the triazine ring. The obtained PANI/PPDT double-layer
coating greatly lowered the anodic current peak ascribed to the anodic dissolution of iron and the
corrosion current. The high anti-corrosion ability was due to a hybrid effect of the PANI layer as
an in-situ oxidant and the PPDT layer as a diffusion barrier.
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Anticorrosive Property of Electropolymerized Films of Aniline Derivatives
Having Triazine-dithiol Unit
A. Kitani*!, K. Nakatani*! and J. Yano*2
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Book of Abstracts of 57th Annual Meeting of the International Society of Electrochemistry, S7-P-31
(2006).

The advantage of conducting polymer coatings to other corrosion protection methods are seen to
be the protection provided over pinholes and scratches, since their anticorrosive action is based on
the electrochemical process. Although polyaniline is a promising conducting polymer for this
purpose, the development of polyaniline derivatives having higher anticorrosive functions is
needed. In this research, the anticorrosive property of electropolymerized films of aniline
derivatives having triazine-dithiol unit was studied, because triazine-dithiol derivatives are known
to form nonconducting anticorrosive films by electrochemical polymerization.

Although poly-AP itself is electroinactive in aqueous solutions, the modified electrode became
electroactive in acidic solutions after further electrochemical treatment in 0.1 M aniline solution
suggesting the formation of polyaniline unit. The anodic dissolution current of iron became smaller
after the formation of poly-AP film in phosphate buffer solutions. The anodic current drastically
suppressed by further deposition of polyaniline film.

The anticorrosive property was also evaluated in sulfuric acid solutions with using Tafel method.
The results are summarized in Table 1, where values in parenthesis show the electricity during
polymerization. The corrosion current decreased to 8 % of its original value after the deposition of
both poly-AP and polyaniline films. The corrosion potential was unchanged by the formation of
electropolymerized films.
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Electrochemical Synthesis of Polyaniline / DNA Composite Material
A. Kitani*!, T. Kohno*!, and J. Yano*?
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Book of Abstracts of 2nd International Symposium on Organic Electron Transfer Chemistry (2007)

It can be expected that a cationic aniline monomer interacts with negatively charged DNA
molecules and structurally controlled polyaniline is obtained by the electrochemical polymerization
of aniline with using DNA as a template. In the present work, electrochemical polymerization of
aniline in the presence of DNA was performed as a preliminary step to synthesize structurally
controlled polyaniline / DNA composite material. Both repeated potential cycling method and
controlled ?potential electrolysis are employed with a conventional three electrode cell. Pt plate
was used as working and counter electrodes, and Ag/AgCl/sat.-KCI as a reference electrode.
Measurements were made in various kinds of protonic acid solutions with changing the
concentration of DNA added to the solution. Electrochemical properties and morphology of the
resulting polyaniline were evaluated and compared with those of ordinary synthesized polyaniline.
In most cases, the growth rate of polyaniline was markedly decreased with the increase of DNA
concentration. Electrochemical behaviors observed in slightly acidic solutions for polyanilines
prepared especially in perchloric or benzenesulfonic acid solutions were appreciably changed by
the addition of DNA in polymerizing solutions. Moreover, SEM image of polyaniline prepared in
above mentioned solutions was significantly affected by added DNA suggesting the incorporation of
DNA into polymer film. It is quite interesting that spherical shape polymers with a diameter of
several um were formed even in the absence of DNA when adipic acid or malonic acid was used
as a protonic acid, and the size of polyaniline micro-ball was changed by the addition of DNA.
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Polyaniline-triazine composite for corrosion protection of iron
J. Yano*!, K. Nakatani*?, Y. Harima*? and A. Kitani*?
R 7 i SRR NS Sl N NN NS I
2006 International Conference on Science and Technology of Synthetic Metals 20064E7H

A poly(2-N-phenylamino-4,6-dimercapto-S-triazine) (PPDT) layer was first prepared
electrochemically on an iron surface. The PPDT layer strongly adsorbed on the surface because
of the polar triazine rings of the PPDT molecules. No electrochemical response of the PPDT layer
covered electrode to dissolved Fe(CN)es3- was observed. This fact indicated that the PPDT layer is
an insulating layer with less permeability to dissolved species, and thus acting as a diffusion barrier
against agents causing corrosion such as H20 and Oz. A polymer polyaniline (PANI) layer was
electrodeposited on the PPDT layer using the PPDT layer covered electrode. This system was
conductive because electron transfer through the PPDT layer occurred by electrons hopping
utilizing the localized electron density of the triazine ring. The obtained PANI/PPDT double-layer



coating greatly lowered the anodic current peak ascribed to the anodic dissolution of iron and the
corrosion current. The high anti-corrosion ability was due to a hybrid effect of the PANI layer as
an in-situ oxidant and the PPDT layer as a diffusion barrier.

B B
Anticorrosive Property of Electropolymerized Films of Aniline Derivatives
Having Triazine-dithiol Unit
A. Kitani*!, K. Nakatani*! and J. Yano*?

MR B RS LAEER, 20 i L8 e A AP A R O R}
57th Annual Meeting of the International Society of Electrochemistry 20064:8 H

The advantage of conducting polymer coatings to other corrosion protection methods are seen to
be the protection provided over pinholes and scratches, since their anticorrosive action is based on
the electrochemical process. Although polyaniline is a promising conducting polymer for this
purpose, the development of polyaniline derivatives having higher anticorrosive functions is
needed. In this research, the anticorrosive property of electropolymerized films of aniline
derivatives having triazine-dithiol unit was studied, because triazine-dithiol derivatives are known
to form nonconducting anticorrosive films by electrochemical polymerization.

Although poly-AP itself is electroinactive in aqueous solutions, the modified electrode became
electroactive in acidic solutions after further electrochemical treatment in 0.1 M aniline solution
suggesting the formation of polyaniline unit. The anodic dissolution current of iron became smaller
after the formation of poly-AP film in phosphate buffer solutions. The anodic current drastically
suppressed by further deposition of polyaniline film.

The anticorrosive property was also evaluated in sulfuric acid solutions with using Tafel method.
The results are summarized in Table 1, where values in parenthesis show the electricity during
polymerization . The corrosion current decreased to 8 % of its original value after the deposition of
both poly-AP and polyaniline films. The corrosion potential was unchanged by the formation of
electropolymerized films.
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Electrochemical Synthesis of Polyaniline / DNA Composite Material
A. Kitani*!, T. Kohno*!, and J. Yano*2
MR EREALAETR, 20 i L A d 2 e O R
2nd International Symposium on Organic Electron Transfer Chemistry 20074:1H

It can be expected that a cationic aniline monomer interacts with negatively charged DNA
molecules and structurally controlled polyaniline is obtained by the electrochemical polymerization
of aniline with using DNA as a template. In the present work, electrochemical polymerization of
aniline in the presence of DNA was performed as a preliminary step to synthesize structurally
controlled polyaniline / DNA composite material. Both repeated potential cycling method and
controlled -potential electrolysis are employed with a conventional three electrode cell. Pt plate
was used as working and counter electrodes, and Ag/AgCl/sat.-KCl as a reference electrode.
Measurements were made in various kinds of protonic acid solutions with changing the
concentration of DNA added to the solution. Electrochemical properties and morphology of the
resulting polyaniline were evaluated and compared with those of ordinary synthesized polyaniline.
In most cases, the growth rate of polyaniline was markedly decreased with the increase of DNA



concentration. Electrochemical behaviors observed in slightly acidic solutions for polyanilines
prepared especially in perchloric or benzenesulfonic acid solutions were appreciably changed by
the addition of DNA in polymerizing solutions. Moreover, SEM image of polyaniline prepared in
above mentioned solutions was significantly affected by added DNA suggesting the incorporation of
DNA into polymer film. It is quite interesting that spherical shape polymers with a diameter of
several um were formed even in the absence of DNA when adipic acid or malonic acid was used
as a protonic acid, and the size of polyaniline micro-ball was changed by the addition of DNA.
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Multiple Markov stationary symmetric stable processes and stochastic
difference/differential equations
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Multiple Markov symmetric stable processes and canonical representations
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