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Ethanol biofuel cell utilizing photo-excited flavin-mediated oxidation of B -nicotinamide
adenine dinucleotide hydrate (NADH) at the anode and reduction of H" ions at the cathode
Jun Yano*1l, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2, Akihisa Kita*2, Nobuki
Hayase*2, and Akira Kitani*3

*1 BT R LM P REER, 2 FEik LR SR PSR, *3 IR R LT

Journal of Electronic Materials, 49%:, 8%, pp4637-4641, (2021)

At the anode, the electrochemical oxidation of NADH to NAD® spontaneously proceeded using
photo—excited flavinmononucleotide (FMN) as the redox mediator. At the cathode, H' ions were
electroreduced to produce H; gas. By introducing both biofuel ethanol and alcohol dehydrogenase
to this photogalvanic cell, the cell current continued to flow because NAD' was converted to
NADH by the biofuel and the enzyme. This is a new type of enzymatic photo—biofuel cell

providing both electricity and H, gas as by—products.
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Heat generations in the AC magnetic field of fine YsFes0, powder materials prepared by
modifying co—precipitation synthesis
Hideyuki Hirazawa*l, Reika Matsumoto*1l, Masanori Sakamoto*1, Uyanga Enkhnaran*2, Deleg Sangaa*2,
Tatiana Yu. Kiseleva*2, Jun Yano*3, Hiroshi Fukushima*4, and Hiromichis*b
*1 i S M A B A B 58}, *2 Institute of Physics and Technology, Mongolian Academy
of Sciences, *3 HrEit T3EMEREIIEEBIRL, *4 JRFRFRFBE AR, 6 B R R HEER Tt
Eiv s
Journal of the Ceramic Society of Japan, 129%:, 97, pp579-583, (2021)

Fine YsFes012 (YIG) powder with self-heat generation ability in an AC magnetic field was
prepared by a modified co—precipitation method and calcined at 600-1100 ° C. Using this method
a single phase of the YIG ferrite structure was obtained at a low calcination temperature. The
heat generation ability of the modified synthesis sample with a particle diameter of ~120 nm in
a AC magnetic field was significantly improved. The correlation between heat generation ability
and hysteresis loss was not confirmed for this sample, which suggests that the heat generation
of YIG ferrite powder might have been caused by another factor that differs from the magnetic
loss.
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Enhanced degradation of 4-aminobenzenesulfonate by a co-culture of Afipia sp. 624S and
Diaphorobacter sp. 624L
Nobuki Hayase*l, Misaki Kondou*2, Akihiro Higashiyama#*2, Akihisa Kita*l, Jun Yano*3, and
Katsuhiko Nakagawa*1
*1 BRI TR EM RIS R ER, 2 FEE TR PRSP, *3 Fi R TR
G0 PR
Journal of PRioscience and Bioengineering, 1327, 37, pp287-292, (2021)

Two strains, Afipia sp. 624S and Diaphorobacter sp. 624L, were isolated from an enrichment
culture with 4-aminobenzenesulfonate (4-ABS) as the only carbon source. Strain 624S utilized 4-
ABS as the only source of carbon and energy and degraded 3.8 mM 4-ABS in 2 weeks, releasing a
small amount of sulfate ions. On the other hand, strain 624L did not utilize 4-ABS. Additionally,
a co—culture of strains 624S and 624L resulted in the enhanced degradation of 4— ABS, and no
sulfite was accumulated in the degradation of 4-ABS. When incubated in 50 mM Tris-HCl buffer
(pH 8.0) containing 2.2 mM sodium sulfite, strain 624S exhibited no sulfite oxidation; however,
strain 624L completely oxidized the sulfite after 2 days. Furthermore, when manganase, which
has the ability to oxidize sulfite, was added to the medium, the degradation rate of 4-ABS was
increased in comparison with the non—addition control. These results indicate that the sulfite
oxidation might stimulate the degradation of 4-ABS by strain 624S, suggesting syntrophic
interaction between strains 624S and 624L based on sulfite oxidation.
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Canonical analysis of covariant unimodular gravity and an extension of the Kodama state
L E R«
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Physical Review D, vol.104, 086029, (2021.10)

2= Y 2 T — BRI AR A TS IR LB R T, J OBERIMEEOFHERD T S
HEWVIFHENH Y | FHEEE _ﬁf50k0®77m~?kLfﬁ%éﬂf%ibko
A ifiw—f%%iﬁ@ E LD RO EB A W THE 2 = U o T —H RO IR
W LOEEEHEEITOE Lo, £72 3 SOREs (—AixrEiEy, @ O2=% 2 7 —H B,
W= 27 —EH N OEFmINIENICOWGER LE LT,

FE Bt
On the parity result for multiple Dirichlet series
Shin—ya Kadota*
% Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College
Kyushu Journal of Mathematics, Vol.76, No.1l, ppl-11, (2022.2)

In this article, we discuss the parity result for multiple Dirichlet series which contains
some special values of multiple zeta functions as special cases, such as Mordell—Tornheim type
of multiple zeta values, zeta values of the root systems and so on. Moreover, we can give an

explicit expression in terms of lower series by using the main theorem.

fE Bt
On a unified double zeta function of Mordel|-Tornheim type
Shin-ya Kadota*1l, Takuya Okamoto#*2, Masataka Ono*3, Koji Tasaka*4
%] Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *2
Institute of Liberal Arts and Science, Toyohashi University of Technology, #*3 Global Education
Center, Waseda University, *4 Department of Information Science and Technology, Aichi Prefectural
University
Lithuanian Mathematical Journal, Vol.62, (2022.2)

We introduce a double zeta function of Mordell-Tornheim type and compute its values at
nonpositive integer points. We then discuss a possible generalization of the Kaneko-Zagier
conjecture for all integer points
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On a unified double zeta function of Mordel|-Tornheim type
Shin-ya Kadota*l, Takuya Okamoto*2, Masataka Ono*3, Koji Tasaka*4
%] Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *2
Institute of Liberal Arts and Science, Toyohashi University of Technology, *3 Global Education
Center, Waseda University, *4 Department of Information Science and Technology, Aichi Prefectural
University
preprint arXiv, 2104.14794, (2021.4)

We introduce a double zeta function of Mordell-Tornheim type and compute its values at
nonpositive integer points. We then discuss a possible generalization of the Kaneko-Zagier
conjecture for all integer points.
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Time—displaying films composed of poly(N-methylaniline) and common transparent polymer
films

Jun Yano*1, Chihiro Hashimoto*2, and Kaori Tada*3
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Abstract of American Association for Advances in Functional Materials (AAAFM 2021), Abstract
ID:1011 (2021)

A conductive polymer poly (Mmethylaniline) (PNMA) was easily prepared on a transparent Indium—
tin oxide (ITO) electrode as a stable film by oxidative electropolymerization of 0.2 M (1 M=l
mol- dm®) Mmethylaniline in 0.2 M H,SO, aqueous solution. To obtain colorless reduced PNMA,
the PN\MA film—covered ITO electrode was polarized at —0.2V vs. Ag/AgCl in 0.2 M H.S0; aqueous
solution until the cathodic current reached the background value. Five time—-displaying films
were prepared by covering the reduced PNMA with five types of common transparent polymer films.
Taking into consideration the oxygen permeability and the thickness, the following common
transparent polymer films were employed: low density polyethylene (LDPE) films with the
thickness of 0.03 and 0.08 mm, high density polyethylene (HDPE) films with the thickness of
0.01 and 0.03 mm, and polypropylene (PP) film with the thickness of 0.026 mm. The color
change of the films was colorless—pale blue-violet. The reduced PNMA covered with 0.03 mm—
thick LDPE and 0.026 mm—thick PP films functioned as 10—day indicative films. On the other
hand, that covered with 0.01 mm—thick HDPE was applicable to about 30-day indicative one and
those covered with 0. 03mm—thick HDPE and 0. 08 LDPE films acted as longer time indicative films.
This approach to prepare time—indicative materials could be available using other poly(aniline
derivatives) whose color changes are different from PNMA as well as transparent polymer films
with different oxygen permeability and thickness.
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On a unified double zeta function of Mordel|-Tornheim type
Shin-ya Kadota*l, Takuya Okamoto#*2, Masataka Ono*3, Koji Tasaka*4
%] Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *2
Institute of Liberal Arts and Science, Toyohashi University of Technology, %3 Global Education

Center, Waseda University, *4 Department of Information Science and Technology, Aichi Prefectural
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We introduce a double zeta function of Mordell-Tornheim type and compute its values at
nonpositive integer points. We then discuss a possible generalization of the Kaneko—Zagier
conjecture for all integer points
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On a unified double zeta function of Mordel|-Tornheim type
Shin—ya Kadota*l, Takuya Okamoto*2, Masataka Ono*3, Koji Tasaka¥4
%] Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *2
Institute of Liberal Arts and Science, Toyohashi University of Technology, %3 Global Education
Center, Waseda University, *4 Department of Information Science and Technology, Aichi Prefectural
University
5557 MRS E Y — 2018, (2021.12)

We introduce a double zeta function of Mordell-Tornheim type and compute its values at
nonpositive integer points. We then discuss a possible generalization of the Kaneko—Zagier

conjecture for all integer points
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