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Poly(N-methylaniline) microsphere formation and control of the average

diameter by simple chemical polymerization
J. Yano*!, K. Sanada*?, R. Patil*2, Y. Ooyama*2, K. Komaguchi*? and Y. Harima*?
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Materials Chemistry and Physics, 106(2-3), 279-285 (2007).

Microspheres of conducting poly(/N-methylaniline)(PNMA)were successfully synthesized in
aqueous solutions through chemical polymerization using only N-methylaniline as monomer, acid
and oxidant without any templates. The microspheres were obtained only from acid solutions
containing highly lyophilic anions such as ClO,~, BF,” and adipate ions. Several oxidants were
employed and (NH,),S,0, was found to be the most appropriate for the microsphere formation. The
average diameter of the microspheres with smooth surfaces was 0.38 um when 25mM
Nmethylaniline was oxidized with 26mM (NH,),S,0, in 25mM adipic acid solution at 25°C.
Although the average diameter was barely influenced by the acid concentration of the
polymerizing solution, it could be controlled by three parameters: monomer concentration,
reaction time and temperature. It was found further that the acid concentration is critical for the
formation of the microspheres with smooth surfaces. The smooth surfaces were observed only
when the acid concentration was less than 50 mM.
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Dispersed platinum and tin polyaniline film electrodes for the anodes of the
direct methanol fuel cell
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To develop better and cheaper electrocatalysts for the oxidation of methanol in direct methanol



fuel cells (DMFCs), several combinations of a conductive polymer polyaniline (PANI) and dispersed
metal particles such as Pt and Sn were examined. The anodic current for the methanol oxidation
(Iyeor) Showing the electrocatalytic activity of Pt particles was remarkably enhanced when the
particles were dispersed on PANI films that should provide higher surface areas for the dispersed
particles. The activity strongly depended on the morphology and the electric conductivity of the
PANI films electropolymerized in five different acid solutions: H,SO,, HNO,, HCIO,, HBF, and HCI.
The highest activity was achieved using the dispersed Pt particle PANI film electropolymerized
from H,SO, polymerizing solution. In order to reduce the dispersed amount of the expensive Pt
particles, other metal particles were pre-dispersed on the PANI film prepared from the H,SO,
polymerizing solution, and then Pt particles were dispersed on the film. Among the pre-dispersed
metal particles attempted here (Sn, Cu, Cr, Ni, In, Co, Sb, Bi, Pb and Mn), the highest activity was
obtained with Sn particles. When the ratio of dispersed Pt to Sn particles ranges from 32: 68 to
100:0, iy, is higher than that measured with the dispersed Pt particle PANI films without the Sn
particles. This means that the dispersed amount of the Pt particles could be reduced by utilizing
dispersed Sn particles.
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A Novel Real-Time Detection Method of Active and Reactive Currents for
Single-Phase Active Power Filters
Yasushi Omura*!, Norio Ishikura*?, Eiji Hiraki*?, Toshihiko Tanaka*2, Masayoshi Yamamoto*3
*INiihama National College of Technology, *?Yamaguchi University, **Shimane University
in Proc. IEEE Power Electronics Specialists Conference (PESC), pp.2933-2938, 2007.

This paper proposes the simplest real-time detection method of the fundamental active and
reactive currents in single-phase circuits. The proposed method uses only four multipliers and two
LPFs for detecting the fundamental active and reactive currents with a PLL circuit. The basic
principle of the proposed detection method is discussed in detail, and the proposed method is
applied to a previously proposed single-phase shunt active filter for consumer electronic
equipment. Digital computer simulation is used to confirm the validity of the proposed detection
method. A reduce-scale experimental model is constructed and tested. Experimental results
demonstrate the excellent practicability of the proposed detection method.
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Ab-inito Data for Interatomic interactions in Zr-rich ZrCu alloys and

Embedded-atom-method Potentials
M. Asato*!, R.Tamura*2, N. Fujima*?, and T. Hoshino*?
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Materials Science Forum, vol.561-565, pp.1259-1262 (2007).

The quantitative study for the stability of local atomic structures in bulk metallic glasses (BMGs)
with temperature effect on physical quantities of BMGs needs the molecular dynamics simulation
with the reliable interaction parameter model such as the Embedded-atom-method potentials
(EAMPs) which reproduce the ab-initio data as well as the experimental data. We present the
ab-initio data for inter-atomic interactions of Zr-rich ZrCu alloys and a preliminary result for the
EAMPs of Zr-rich ZrCu alloys.
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Platinum and tin particle-dispersed polyaniline electrodes for the anodes of
the direct methanol fuel cell
J. Yano*!, T. Shiraga*? and A. Kitani*?
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Book of Abstracts of 58th Annual Meeting of the International Society of Electrochemistry, SP-31



(2007).

To develop better and cheaper electrocatalysts for the oxidation of methanol in direct methanol
fuel cells (DMFCs), several combinations of a conductive polymer poly-aniline (PANI) and
dispersed metals such as Pt and Sn were examined. The anodic current for the methanol
oxidation (ipa) showing the electrocatalytic activity of Pt particles was remarkably enhanced when
the particles were dispersed on PANI films that should provide higher surface areas of the
dispersed particles (dispersed amount of Pt: 179 pg cm?). The activity strongly depended on the
morphology and the electric conductivity of the PANI films electropolymerized in five different acid
solutions: H,SO,, HNO,, HCIO,, HBF, and HCI. The highest activity was achieved using the Pt
particle-dispersed PANI film electropolymerized from the H,SO, polymerizing solution. In order to
reduce the dis-persed amount of the expensive Pt particles, another metal particles were
pre-dispersed on the PANI film prepared from the H,SO, polymerizing solution, and then Pt
particles dispersed on it. Among the pre-dispersed metals attempted here (Sn, Cu, Cr, Ni, In, Co,
Sb, Bi, Pb and Mn), the highest activity was obtained for Sn. Figure 1 shows how the dispersed
amount ratio of Pt to Sn influences ipﬂ. The dispersed ratio was controlled by the charge passed
during the metal electrodeposition. When the ratio of Pt to Sn ranges from 32: 68 to 100:0, i  is
higher than that measured with the Pt particle-dispersed PANI without Sn. This means that the
dis-persed amount of Pt particles could be reduced by dispersing Sn particles.
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Platinum and tin particle-dispersed polyaniline electrodes for the anodes of
the direct methanol fuel cell
J. Yano™*!, T. Shiraga*? and A. Kitani*?
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58th Annual Meeting of the International Society of Electrochemistry 200749 H

To develop better and cheaper electrocatalysts for the oxidation of methanol in direct methanol
fuel cells (DMFCs), several combinations of a conductive polymer poly-aniline (PANI) and
dispersed metals such as Pt and Sn were examined. The anodic current for the methanol
oxidation (ipa) showing the electrocatalytic activity of Pt particles was remarkably enhanced when



the particles were dispersed on PANI films that should provide higher surface areas of the
dispersed particles (dispersed amount of Pt: 179 png cm®). The activity strongly depended on the
morphology and the electric conductivity of the PANI films electropolymerized in five different acid
solutions: H,SO,, HNO,, HCIO,, HBF, and HCI. The highest activity was achieved using the Pt
particle-dispersed PANI film electropolymerized from the H,SO, polymerizing solution. In order to
reduce the dis-persed amount of the expensive Pt particles, another metal particles were
pre-dispersed on the PANI film prepared from the H,SO, polymerizing solution, and then Pt
particles dispersed on it. Among the pre-dispersed metals attempted here (Sn, Cu, Cr, Ni, In, Co,
Sb, Bi, Pb and Mn), the highest activity was obtained for Sn. Figure 1 shows how the dispersed
amount ratio of Pt to Sn influences ipa. The dispersed ratio was controlled by the charge passed
during the metal electrodeposition. When the ratio of Pt to Sn ranges from 32: 68 to 100:0, ipa is
higher than that measured with the Pt particle-dispersed PANI without Sn. This means that the

dis-persed amount of Pt particles could be reduced by dispersing Sn particles.
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Ab-inito Data for Interatomic interactions in Zr-rich ZrCu alloys and

Embedded-atom-method Potentials
M. Asato*!, R.Tamura*2, N. Fujima*?, and T. Hoshino*?
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The Sixth Pacific Rim International Conference on Advanced Materials and Processing (PRICMG6)
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The quantitative study for the stability of local atomic structures in bulk metallic glasses (BMGs)
with temperature effect on physical quantities of BMGs needs the molecular dynamics simulation
with the reliable interaction parameter model such as the Embedded-atom-method potentials
(EAMPs) which reproduce the ab-initio data as well as the experimental data. We present the
ab-initio data for inter-atomic interactions of Zr-rich ZrCu alloys and a preliminary result for the
EAMPs of Zr-rich ZrCu alloys.
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