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Electro-oxidation of polyaniline in the presence of electronic acceptors and the
magnetic properties of the resulting polyaniline

Jun Yano*1, Hiroshi Fukuoka*2, Akira Kitani%2
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Thin Solid Films, 618, 165-171 (2016) .

Reduced polyaniline (PANI) exhibits a Nernstian response to dissolved electronic acceptors
chloranil (CHR) with a linear relationship between electrode potential and the logarithm of the
concentration of the acceptors (logC) with the positive slope. On the other hand, in the cyclic
voltammograms showing the redox activities of PANI on the electrode surface, the peak potential
is proportional to logC with the negative slope. These linear relationships imply an electronic
interaction between PANI and the acceptors. The comparison of the PANIs before and after the
contact to the acceptors in the UV-visible absorption spectra and elemental composition revealed
that the interaction not only transforms the electronic state of PANI, but also incorporates
the acceptors. Both measurements of electron spin resonance (ESR) and magnetic susceptibility
demonstrate that the incorporation maghetized PANI. Although the PANI incorporating CHR shows
no ferromagnetism, it possesses paramagnetic properties, which do not obey the Curie-Weiss law.
In addition, further analysis of the ESR spectra reveals that the radical species are stabilized
in the polymer chains
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Introducing Mental Health Support in Engineering Education at Niihama Col lege
R.Hirata*l, J.Hamai*1l, M. Tauchi*2, A.Shinohara*2, E.Mori%*3, S.Takekata*2, H.Hirazawa*4, and M.
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Transactions of ISATE 2016, The 10th International Symposium on Advances in Technology Education,
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This paper reports the mental health education that we conducted at Niihama College
Cooperating with Saijo Public Health Center, we gave lessons to first—year students. These
lessons aim to support students’ mental health and to improve their communication ability. Our
method is based on cognitive behavioral therapy. We also adopted the method of active learning
in the class, such as group work and presentation. We believe this helps to nurture the ability
of independent learning and communication. We carried out a questionnaire to receive feedback
from the students and to check their level of understanding. This paper analyzes and evaluates
our activity. We finally discuss the importance of mental health support in engineering education
and recommend introducing it in the curricurum of National Institute of Technology.
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Creation and evolution of particle number asymmetry in an expanding universe
Takuya Morozum#¥l, Keiko I. Nagao*2, Apriadi Salim Adam*2, Hiroyuki Takata*3
*] Hiroshima University, *2 National Institute of Technology, Niihama College, *3 Tomsk Pedagogical
Institute
Russian Physics Journal, Vol. 59, No. 11, 2017

We introduce a model which may generate particle number asymmetry in an expanding Universe.
The model includes charge parity (CP) violating and particle number violating interactions.
The model consists of a real scalar field and a complex scalar field. Starting with an initial
condition specified by a density matrix, we show how the asymmetry is created through the
interaction and how it evolves at later time. We compute the asymmetry using non—equilibrium
quantum field theory and as a first test of the model, we study how the asymmetry evolves in
the flat limit.
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Thermoelectric performances of graphene/polyaniline composites electro—- synthesized by a
facile one-step process.

Yutaka Harima*l, Saki Fukumoto*l, Lu Zhang#*l, Ichiro Imae*1, and Jun Yano*2
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Thermoelectric materials consisting of graphene and m—conjugated polymers have aroused much
attention because of a synergistic effect expected for the composite materials as well as a
plenty of advantages of organic materials over inorganic ones
Here, a facile electrochemical technique to prepare the composite films of graphene and
polyaniline (PANI) from graphene oxide (GO) and aniline monomer is proposed. After the
optimization of experimental conditions, the ERGO/PANI composite films (GO/aniline weight ratio
of 8:1 prepared on the SUS electrodes) exhibit the maximum power factor of 3.6 mW m' K? and Z7
value of 0.008 at room temperature. The Z7 value is the highest among those reported so far for

graphene/PANT composites.
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Photo-assisted Flavin Mediated Electro—oxidation of NADH and the Photogalvanic Cel |

Jun Yano*1, Kenta Suzuki*2, Chikara Tsutsumi*3, Michiaki Mabuchi*3, and Nobuki Hayase*3
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Enzymatic biofuel cells are expected to be alternative energy sources and much effort has
been devoted to developing better ones. As a promising strategy, we try to accelerate the
oxidation of NADH, which is a key process for the discharge. Because the direct electro—
oxidation of NADH requires an extremely high overpotential, we use flavins as an electron
mediator and light irradiation. We employ aqueous NADH/flavin solution as anolyte and HySO4
solution as catholyte and the light irradiation was performed by 150W tungsten lamp. The
photo—current is evident implying that this system acts as a photogalvanic cell. On the other
hand, hydrogen evolution was seen on the cathode. The relationship between the quantity of
electricity passed and the amount of NAD" produced demonstrate that the production of NAD' is
quantitative. This results means that using this photogalvanic cell we can build a new type

enzymatic biofuel cell producing hydrogen gas during the discharge.
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Measuring Velocity Distribution of Dark Matter by Directional Detection
Keiko Nagao*
*#National Institute of Technology, Niihama College
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Can directional detection be a clue to velocity distribution of dark matter?
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