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Improvement of low temperature carbon combustion catalyst characteristic caused by mixing
Bi203 with T|203
Susumu Nakayamas*

* Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College

Scientific Reports, Vol.11, 9574, (2021)

(https://doi. org/10. 1038/s41598-021-88776—-6 [Open access, Spring Nature] )

This study investigated the addition of various oxides to further improve the catalytic
characteristics of Tl:0;, which offers a high carbon combustion catalytic capacity to lower the
carbon combustion temperature of 660 ° C by ~300 ° C. Mixtures of carbon (2 wt%) with composite
catalysts comprising 20 wt% T1:0;-80wt% added oxide were analyzed using DSC. Bix0; offered the
best improvement, where the exothermic peak temperatures for carbon combustion of carbon with
various T1:03-x wt% Bix0; composites were lower than that of carbon with pure T1:0s. Isothermal
TG measurements were performed using a mixture of carbon and the T1,0:-95 wt% Biz03 composite
catalyst, where a 2 wt% weight loss (i.e. removal of all carbon) was achieved above 230 ° C. A
porous alumina filter was coated with the composite catalyst and carbon was deposited on the
filter surface. The filter was held at constant temperatures under air flow, which confirmed
that carbon was completely removed at 230 ° C. This study demonstrated the potential for using
these composite catalysts in self—cleaning particulate filters to decompose and eliminate fine
particulate matter and diesel particulate matter generated from steelworks, thermal power plants,
and diesel vehicles simply using the heat of the exhaust gas in a factory flue—gas stack or
vehicle muffler.
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Lithium and sodium ion-exchange behavior of (Hi:0)Zr,(POs); with three—dimensional network
structure
Chihiro Minamoto¥*, Susumu Nakayama
% Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
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Solid State Communications, Vol.333, 114356, (2021)

(https://doi. org/10. 1016/ j. ssc. 2021. 114356 [Elsevier] )

The ion—exchange behavior of Hs0 ' in (Hs30)Zro(PO.) s and alkali metal ions, M", was examined in
an aqueous solution. The pH titration was performed using a 0.1 mol:L'-M'OH solution (M'=Li, Na,
K, Rb, and Cs), while stirring and distributing (Hs0)Zr,(PO,)s in deionized water. In K, Rb, and
Cs, the pH value increased to ten or more after adding the M'OH solution. Therefore, it was
believed that ionic exchange with Hs0" in (Hs0)Zr;(POs)s did not advance. Conversely, ionic
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exchange with H;0" was observed at Li and Na. In Li only or Na only, Li was easily immobilized
and leached, and Na was inferior to Li. In LitNa, the immobilized amount of Li decreased, Li

leaching was difficult, and the immobilized amount of Na increased.
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Elementary approach on the prediction of next material composition using Al technology:
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Daisuke Tanaka*1, Susumu Nakayama#*2
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Studies in Science and Technology, Vol.10(1), pp79-84, (2021)
(https://doi. org/10. 11425/sst. 10. 79 [Open access] )

This study aims to identify the factors affecting the characteristics of samples, such as
photoluminescence intensities, and identify the relationship between performance improvement
and the search parameters for material composition. Subsequently, we optimize the experimental
conditions to provide the maximum characteristic value. First, the process parameters are
introduced as input values to the artificial intelligence (AI)-based model; then, we obtain a
generalized equation to establish relationship between the characteristics of the samples and
the process parameters. Subsequently, the new samples suitable for determining an accurate model
and optimizing the process parameters are calculated and recommended to the user. Finally, the
obtained formula is optimized, and the optimum values for achieving maximum characteristic are
determined. Experimental validation using the Al program developed in this study found that the
two components (x, y) that provide the strongest PL intensity in the Sr,(Laio-.,Euy) (Si04)¢0s 2
(x=2-6, y=0.6-1.2) red-emitting phosphors can be easily estimated from approximately 10 initial
data points.
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Crystal phase, electrical properties, and solid oxide fuel cell electrolyte application of
scandia—stabilized zirconia doped with rare earth elements
Susumu Nakayama#*1, Ryushiro Tokunaga#*l, Makoto Takata*l, Shota Kondo*l, Yasushi Nakajima*2
%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Daiichi Kigenso Kagaku Kogyo Co. Ltd
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(https://doi. org/10. 1016/ j. oceram. 2021. 100136 [Open access, Elsevier] )

7105-10 mol% Scs0; (10ScSZ) has attracted attention as an electrolyte material for solid oxide
fuel cells owing to its high conductivity. However, the phase transition between cubic and
rhombohedral occurs in the range 500-600 ° C, resulting in its rapid decrease in conductivity
below 500° C. In this study, we determined the elements that can eliminate phase transition in
the range 500-600 ° C for 10ScSZ to realize high conductivity for all temperature regions. Rare
elements were incorporated to 10ScSZ. X-ray diffraction and conductivity measurements were used
to confirm the occurrence of phase transition. The results noted that the addition of La, Ce
Pr, Nd, Sm, Eu, Gd, and Tb improved the conductivity of 10ScSZ below 500° C, unlike that with
the addition of Dy, Y, Ho, Er, Tm, Yb, Lu, and Sc. Further, although the addition of Ce to
10ScSZ was considered a solution, Nd and Sm were also noted to be effective additives
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Effects of preparation molar ratio on immobilization of Cs and Sr in (H0)Zr,(POs) s through
heating in an aqueous solution
Susumu Nakayamas
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Journal of Materials Research and Technology, Vol.14, p.2464-2470, (2021)
(https://doi. org/10. 1016/j. jmrt. 2021. 07. 157 [Open access, Elsevier] )

We investigated the effects of the preparation molar ratios (Cs/(Hs0)Zr,(POy)s and
Sr/ (Hs0) Zro(PO4)3) on the immobilization of Cs' and Sr*" ions in (Hs0)Zry(POs)s through heating at
250 ° C for 24 h in an aqueous solution using an autoclave. When the preparation molar ratios
were 0.4 or lower for Cs and 0.2 or lower for Sr, the immobilization of the corresponding ions
occurred almost to completion. On the other hand, for the molar ratios (1.0 for the Cs system
and 0.5 for the Sr system) at which all the Hs0" ions in (Hs0)Zr;(POs)s could be replaced by the

Cs" or Sr® ions, the immobilization reaction did not proceed readily.
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Relationship between Si0, content and electrical properties of 8-mol% Y,0;—stabilized Zr0,
electrolyte
Susumu Nakayama#*1, Kazunari Itani*l, Tadashi Yasui*2, Satoshi Watanabe*2, Takao Mizuno*2
%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Daiichi Kigenso Kagaku Kogyo Co. Ltd.

Studies in Science and Technology, Vol.10(2), ppl91-196, (2021)
(https://doi. org/10. 11425/sst. 10. 191 [Open access] )

After preparing 8-mol% Y.0s—stabilized ZrO, electrolytes with Si0; contents to <40, 550, 1200,
and 2800 ppm and attaching Pt electrodes, a direct—current (DC) load test wherein 1 V was
applied at 800 C in air atmosphere for 1000 h was conducted to investigate the effect of SiO,
on the electrical properties. The DC resistance at 800 ° C for all samples increased immediately
after the test was started, but tended to stabilize over time, and remained almost constant
after approximately 600 h. The bulk and the grain-boundary resistances measured by the AC
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complex impedance analysis at 300 ° C after the DC voltage load test were increased in all
samples compared to that before the test, but no clear correlation was found between the amount
of Si0, and the resistance. Moreover, the electrode interface resistance measured by complex

impedance analysis at 800 ° C also increased after the DC voltage load test
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An environmental |y adaptable stereocomplex derived from lactide copolymers with improved
UV shielding characteristics based on morphological changes
Chikara Tsutsumi*1, Susumu Nakayama*l, Yasuhiro Matsubara*2, Yuushou Nakayama#*3, Takeshi
Shiono*3
*1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Department of Environmental Materials Engineering, KOSEN, Niihama College, *3
Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University
Reactive and Functional Polymers, Vol.173, 105148, (2022)

(https://doi. org/10. 1016/ . reactfunctpolym. 2021. 105148 [Elsevier] )

This work attempted to fabricate biodegradable copolyester films that gradually adopt UV
shielding characteristics based on changes in crystallinity resulting from the effects of
temperature and humidity. The goal was to develop a novel UV shielding material capable of
actively regulating the passage of UV radiation solely due to morphological changes rather than
the addition of compounds such as Ti0; or Fes0;. The other aim was to obtain a polymer that would
undergo hydrolysis after use to allow ready disposal. A biodegradable polymer with improved
thermal and mechanical properties was fabricated by preparing a series of stereocomplex (St)
specimens from optically active polymers. Films of these specimens were evaluated over time to
assess UV transmittance, crystallinity and molecular structure while aging at 35 ° C and a
relative humidity of 85%. A series of St samples was made by combining poly(L-lactide (LA)—ramn-
trimethylene carbonate (TMC)) and poly (D-LA-zamIMC) copolymers having various LA/TMC molar
ratios. St specimens made with ratios of 91/9 and 92/8 in the two copolymers or both having an
88/12 ratio showed higher crystallinity than the original random copolymers. The crystallization
of each St gradually increased during 20 weeks of storage at 35 ° C and 85% relative humidity
with simultaneous reductions in UV transmittance. The St composed of poly (L-LA-ramTMC) (80/20)
and poly (D-LA-ramTMC) (81/19) was less crystalline and so it crystallized more rapidly during
storage, similar to the original random copolymers. The St films composed of the random
copolymers degraded more slowly than poly(L-LA-ranTMC) with proteinase K.
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Simple hydrogen gas production method using waste silicon
Susumu Nakayama#*1, Shigeki Kuwata*l, Shinji Imai*2
%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 S-takaya Electronics Industry Co. Ltd
Results in Materials, Vol.13, 100254, (2022)

(https://doi. org/10.1016/j. rinma. 2022. 100254 [Open access, Elsevier] )

We investigated a simple and safe method for producing hydrogen using Si powder, which is
discarded in the semiconductor industry. Using the reaction of generating hydrogen from Si

powder and an aqueous NaOH solution, a simple hydrogen generator that imitated Kipp s apparatus
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was produced. Then, by combining this apparatus with a polymer electrolyte fuel cell, an
automatic hydrogen generation system based on the amount of electric power required was proposed
Furthermore, it was found that hydrogen can also be generated using non—poisonous and deleterious
substances Ca(OH), and Na,COs instead of the deleterious substance NaOH and adding water to the
mixture with Si powder. The by—products NasSiO; and CaCO; can be used as raw materials for glass.
The simple hydrogen generator produced in this study can be used as a fuel supply source for

small-scale power generation systems as an auxiliary power source
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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, Katsuhiko
Nakagawa*1
%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Advanced Engineering Course, Applied Chemistry and Biotechnology Program,
National Institute of Technology (KOSEN), Niihama College, *3 Department of Fundamental Science,
National Institute of Technology (KOSEN), Niihama College
Journal of Bioscience and Bioengineering, Vol. 132, No.3, 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 2weeks, 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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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*1, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2, Akihisa Kita*2, Nobuki
Hayase*2, and Akira Kitani*3
1 FTE R TS PR, 2 H Rk LEEE M PRI LR, 3 KRR L5
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 Hy gas as by—products
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An environmental |y adaptable stereocomplex derived from lactide copolymers with improved
UV shielding characteristics based on morphological changes
Chikara Tsutsumi*l, Susumu Nakayama*l, Yasuhiro Matsubara*2, Yuushou Nakayama*3, Takeshi
Shiono*3
%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Department of Environmental Materials Engineering, National Institute of
Technology (KOSEN), Niihama College, #*3 Department of Applied Chemistry, Graduate School of
Engineering, Hiroshima University
Reactive and Functional Polymers, Vol.173, ppl-13, (2022), Article number 105148

This work attempted to fabricate biodegradable copolyester films that gradually adopt UV
shielding characteristics based on changes in crystallinity resulting from the effects of
temperature and humidity. The goal was to develop a novel UV shielding material capable of
actively regulating the passage of UV radiation solely due to morphological changes rather than
the addition of compounds such as TiO; or Fe)0s. The other aim was to obtain a polymer that would
undergo hydrolysis after use to allow ready disposal. A biodegradable polymer with improved
thermal and mechanical properties was fabricated by preparing a series of stereocomplex (St)
specimens from optically active polymers. Films of these specimens were evaluated over time to
assess UV transmittance, crystallinity and molecular structure while aging at 35 ° C and a
relative humidity of 85%. A series of St samples was made by combining poly(L-lactide (LA)—ramn
trimethylene carbonate (TMC)) and poly (D-LA-zamIMC) copolymers having various LA/TMC molar
ratios. St specimens made with ratios of 91/9 and 92/8 in the two copolymers or both having an
88/12 ratio showed higher crystallinity than the original random copolymers. The crystallization
of each St gradually increased during 20 weeks of storage at 35 ° C and 85% relative humidity
with simultaneous reductions in UV transmittance. The St composed of poly (L-LA-—ramTMC) (80/20)
and poly (D-LA-ramTMC) (81/19) was less crystalline and so it crystallized more rapidly during
storage, similar to the original random copolymers. The St films composed of the random
copolymers degraded more slowly than poly(L-LA-ran-TMC) with proteinase K.
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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*1, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2, Akihisa Kita*2, Nobuki
Hayase*2, and Akira Kitani*3
1 FTE R TS PR, 2 H Rk LEEE M PRI LR, 3 KRR L5
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 Hy gas as by—products
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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 Yanox1, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2, Akihisa Kita*2, Nobuki
Hayasex2, and Akira Kitani*3
1 FT R LS H R PR, 2 Rk L EHMPEAMIC TR, 3 KR RF L5
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 Hy gas as by—products
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Lithium and sodium ion-exchange behavior of (Hi0)Zr,(POs); with three—dimensional network
structure
Chihiro Minamoto%, Susumu Nakayama
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Solid State Communications 333, 114356, (2021)

We investigated the effects of the preparation molar ratios (Cs/(H;0)Zr.(POys and
Sr/ (Hs0) Zr,(PO4)5) on the immobilization of Cs* and Sr®" ions in (Hs0)Zr:(POs); through heating at
250 ° C for 24 h in an aqueous solution using an autoclave. When the preparation molar ratios
were 0.4 or lower for Cs and 0.2 or lower for Sr, the immobilization of the corresponding ions
occurred almost to completion. On the other hand, for the molar ratios (1.0 for the Cs system
and 0.5 for the Sr system) at which all the Hs0" ions in (Hs0)Zr.(PO,)s could be replaced by the
Cs" or Sr?" ions, the immobilization reaction did not proceed readily
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Enhanced degradation of 4-aminobenzenesulfonate by a co-culture of Afipia sp. 624S and
Diaphorobacter sp. 624L
Nobuki Hayase*1l, Misaki Kondou*1l, Akihiro Higashiyama*l, Akihisa Kita*l, Jun Yano*2, Katsuhiko
Nakagawa*1
%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College
*2 Department of Fundamental Science, National Institute of Technology (KOSEN), Niihama College
Journal of Bioscience and Bioengineering, 132(3), 287-292, (2021)
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BAX T2

Decomposition of methylene blue in aqueous solution by air microbubbles

MINAMOTO Chihiro*1, FUJIWARA Nonoka#*1, SHIGEKAWA Yutaka*2, TADA Kaori*3, YANO Jun*4, YOKOYAMA
Takashi*b, MINAMOTO Yoshikazu*b, NAKAYAMA Susumusl

%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Ehime Research Institute of Agriculture, Forestry and Fisheries, *3 Department
of Social Design Engineering, National Institute of Technology, Kochi College, *4 Faculty of
Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *5 Department of
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Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College
Pacifichem 2021, (2021)

Methylene blue has recently been proposed as a new chemical probe to colorimetrically verify
the presence of hydroxyl radicals and was applied to the microbubble technique in this report
The degradation of methylene blue in water was observed by air microbubbles under acidic
condition or adding Hs0.. The discoloration of methylene blue induced by air microbubbles
supports that hydroxyl radicals are generated by the collapse of microbubbles in water. The
decomposition rate of methylene blue increases with increasing the concentration of acids (HCI,
HNOs, H,S04) and H:0. up to ab. 2 mM, and becomes almost constant above ab. 2 mM. Note that the
decomposition rate of methylene blue does not depend on the kind of acid. The fact that the
blue—shift of the absorbance band of methylene blue was observed for not H,0, but acids proposed
that the dimethylamino groups are preferentially dissociated under the acidic condition due to
the protonation of the dimethylamino groups

BX F=
Time-displaying films composed of poly(N-methylaniline) and common transparent polymer
films
Jun Yano*1, Chihiro Hashimoto*2, and Kaori Tada*3
%] Faculty of Fundamental Science, National Institute of Technology (KOSEN), Niihama College, *2
Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN), Niihama
College, *3 Department of Social Design Engineering, National Institute of Technology, Kochi College
Abstract of American Association for Advances in Functional Materials (AAAFM 2021), Abstract
ID:1011 (2021)

A conductive polymer poly (Wmethylaniline) (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=1
mol- dm®) Mmethylaniline in 0.2 M H,SO, aqueous solution. To obtain colorless reduced PNMA,
the PNMA film—covered ITO electrode was polarized at —0.2V vs. Ag/AgCl in 0.2 M H.SO, 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 0.0l 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.

BX T2
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FERA k1, BEHMSAx1, Lou Serafin Lozadakl, fEAST-=x3, AH FEx1, %2, FAKES*], %2

* P REPEEIAISORL, 2P K017 o+ A = AW v & —, *3FT R TS H M AR s
ke

WAL R A (2021)

R (N-A YTV T 7 UAT I R)RZOEZR Ch DAY ~—I%, AKEERTICBOCTRE EAICX
O HAPED 3 A JARIED DBUKIED 7' 1 & 2 —WRIE~ & 34 L-7 0 2 — Ul 2R, ABFZE T,
THRREOIREEISEMER Y v — & FDOF ) = FATONT, A TSIV NS BT~ B I HEFEES
JERITE K UHOD/D20 A Vil & L 7= AR YERITE AT\ BRI AL O /KK O BhE 28 oK FinkiaE D 25 ki
DWTHRRT LTz,

B T8

Hydration Dynamics of Thermo-responsive Polymers Investigated by Broadband Spectroscopy
Hikaru Ioka%*1, Yuki Fujii*l, Lou Serafin Lozada*l, Chihiro Hashimoto*2, Kaoru Ohta*3, Keisuke
Tominaga*1, *3

*1 Gradual School of Science, Kobe University, *2 Department of Applied Chemistry and Biotechnology,
National Institute of Technology (KOSEN), Niihama College, *3 Molecular Photoscience Research
Center, Kobe University

Asian Photochemistry Conference 2021, (2021)

Poly (N-isopropylacrylamide) (PNiPA) and poly (N, N-diethylacrylamide) (PdEA) in aqueous
solutions change their conformations from a hydrophilic coil-state to a hydrophobic globule-
state with increasing temperature. The hydration state of the hydrophobic alkyl and hydrophilic
amide groups influences coil-to—globule transition, but the detail of the molecular mechanism
of the transition remains to be elucidated. In this work, we performed the broadband dielectric
spectroscopic measurements from the sub—GHz to THz frequency region and FT-IR measurements on
the OH stretching band of the solutions mid-IR to obtain information about dynamics and
structures of the hydration water around the solute molecules

% RA
EERERED b DHAMNANR D EREDIER
W &R0k, ANEIREERL, ARG T2, S E SR, JRRACER2, FRME3, B RARS
1 SR T3 P A A S LRI #2 SR KRR A e R R JE R
*3 FE I T3 EH A A LR
%3 BIHAEY TR, (2021.10)
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B, NER S, RERER, B2 RAR2
*1 FUEIE TS E M 2RISR, 2 F R L3S MG LR
HoTEl mEL VRS LA TA L, (2022, 1)
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HEE $&
Highly efficient hematite photocatalyst with intra electromagnetic field enhancement
PR, BAEARG* 1, AEHE )1, SRS, HEEAEH2, kI3, A3, /IMEfd—*3,
FRIRE1E3
*1 R T 3mSR P AR B T8k, 2 FiEik TS S HM =R AMIC AL, *3 BRI
B EE TR
6 STI-Gigaku 2021, (2021.10)

N HA N MBI O EN BRI A . A OBLE N B - EBRO M DT LTz,
FZORER, HEIR R A L, SRR ORI ER R ST, & 51T, ZTE OSIEE TR S ENT L,
FTNBRIUATE, bR E b A (L L, K0 EReim a7z,

HEE $HE
EVALUATION OF CYTOXICITY AND SELF-HEATING ABILITY FOR FINE MgFe204 POWDER PREPARED BY
HYDROTHERMAL SYNTHESIS
Anri Suzumura%*1, Hideyuki Hirazawa*l, Hiroaki Komoda*2, Ayuka Tagashira*3, M. Sakamoto*l,

E. Uyanga*4, H. Aono*b

*] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, *2 SAIJO high school, *3 Department of Applied Chemistry and Biotechnology, National
Institute of Technology (KOSEN), Niihama College *4 Institute of Physics and Technology, Mongolian
academy of Sciences, *5 Graduate School of Science and Engineering, Ehime University

The Second Asian Conference on Thermal Sciences, 2" ACTS, (2021.10)

Recently, thermal coagulation therapy that utilize an AC magnetic field is attracting attention
as a new treatment method for cancer tumor. For this therapy, magnetic material is administered
into the body and an AC magnetic field is applied externally to generate heat the material over
42.5 °C in order to causing coagulation and necrosis of the cancer tumor. In this study, we
synthesized fine MgFe204 powder with high heat generation ability in an AC magnetic field by
the solvothermal method and investigated their biocompatibility by cytotoxicity tests

BE S
HEAT GENERATION CHARACTERISTIC IN THE AC MAGNETIC FIELD OF Y3Feb012 FERRITE PARTICLE
PREPARED BY MODIFYING COPRECIPITATION METHOD

R. Matsumoto*1, H.Hirazawa*l, M. Sakamoto*l, A. Tagashira*2, U.Enkhnaran*3, D.Sangaa*3,
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T. Yu. Kiseleva*4, and H. Aono*b

*1 Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, %2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College *3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M.V. Lomonosov State University, %5 Graduate School of
Science and Engineering, Ehime University

The Second Asian Conference on Thermal Sciences, 2™ ACTS, (2021.10)

The AC magnetic field cautery methods, such as thermal coagulation therapy using ferrite
powder are attracting attention as a new treatment method for cancer tumors. 1) In this treatment,
a maghetic material that possess a self-heating ability in an AC magnetic field is put in the
cancerous tumor and generate heat over 42.5 °C to necrotize the cancerous tissue. In this study,
we attempted to synthesized fine Y3Feb012 powder by a modified coprecipitation method and
clarify the mechanism of heat generation characteristic in an AC magnetic field.

HEE HE
Heat Generation Behavior of Fe304-Si02 Composite Fine Powder in the AC Magnetic Field
Y. Osumi*1, H.Hirazawa*l, M. Sakamoto*1, A.Tagashira*2, U.Enkhnaran*3, D.Sangaa*3,

T. Yu. Kiseleva*4, and H. Aono%*b

%] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College (KOSEN), *2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College *3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M.V. Lomonosov State University, *b5 Graduate School of
Science and Engineering, Ehime University

The Material Research Meeting 2021, MRM2021, (2021.12)

In recent years, the cauterization therapy using AC magnetic field has been attracting
attention as a treatment for the cancer which is the leading cause of death in Japan. For this
type of therapy, the magnetic materials are placed into the inside of body (Drug Delivery
System), after that the magnetic materials was heat generated over 42.50C by using the AC
maghetic field. In this study, the fine Fe304 particle was prepared by coprecipitation method
and Si02 coating was carried out to keep high heat generation ability in the AC magnetic field
Moreover, the heat generation behavior of Fe304-Si02 composite particle was measured in order
to clarify the mechanism in the AC magnetic field.

HEE Hi=
Self-heating Ability in the AC Magnetic Field of Fine MgFe204 Powder Prepared by Solution
Combustion Method
N. Ogasawara*1l, H.Hirazawa*l, M.Sakamoto*l, A.Tagashira*2, U.Enkhnaran*3, D.Sangaa*3,
T. Yu. Kiseleva*4, H.Aono*b
%] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, %2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College *3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M.V. Lomonosov State University, *b Graduate School of

Science and Engineering, Ehime University
The Material Research Meeting 2021, MRM2021, (2021.12)
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The fine magnetic material that have self-heating ability in the AC magnetic field was
investigated to application for new thermal coagulation therapy of cancer tumorl). In our
previous study, we found that the MgFe204 having highest heat generation ability in various
spinel ferrite, however the heat generation ability was greatly depended on preparation method.
In this study, we varied the fuel and calcination temperature
when prepared MgFe:0s by the solution combustion method in order to discuss the optimum conditions
to improve the heat generation in the AC magnetic field.
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