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[solation and characterization of Bradyrhizobium sp. 224 capable of degrading sulfanilic
acid

Nobuki Hayase, Yui Fujikawa, Katsuhiko Nakagawa, Kazutoshi Ushio

Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College
Bioscience, Biotechnology, and Biochemistry, Vol. 80, No. 8, p.1663-1665, (2016.6)

A bacterial strain (strain 224), which has the ability to utilize sulfanilic acid as a sole
source of carbon, was isolated from soil. 16S rRNA gene sequence obtained from strain 224
exhibited 100% identical to that of species in the genus Bradyrhizobium. Strain 224 degraded
4.7 mM of sulfanilic acid and released almost the same molar concentration of sulfate ion.
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Synthesis of blue fluorescent Zr0,:Ti, P/Al,0; composite sintered bodies
S. Nakayama™!, I.Nitani*!, T.Asahi*? M. Shiomi™® and T.Miyata™*
*Department of Applied Chemistry and Biotechnology National Institute of Technology Niihama
College, *Mepartment of Environmental Materials Engineering, National Institute of Technology,
Niihama College, *Manufacturing Education Support Center, National Institute of Technology, Niihama
College, *National Institute of Technology, Kochi College
Journal of the Ceramic Society of Japan, Vol. 124, p.950-953, 2016.
(http://dx. doi. org/10. 2109/ jcersj2. 16128)

Blue fluorescence phosphor Zr0,:Ti, P/Al,0s composite bodies were fabricated by sintering {ZrO,
+ 1000 ppm Ti + 4000 ppm P} powder, which had been heat—treated at 1500° C, and «—Al:0; powder
at 1500° C. No cracks were observed on the fabricated blue fluorescent Zr0,:Ti, P/10, 30, 50,
and 70 wt%Al,03 composite sintered bodies. The fluorescence intensities of the Zr0,:Ti, P/10,
30, 50, and 70 wt%Al,03 composite sintered bodies were 77, 82, 85 and 82%that of the Zr0,:Ti, P
blue phosphor powder, respectively. The internal quantum efficiency of the blue fluorescent
71r0,:Ti, P/50 wt%Al.05 composite bodies was 57% when excited at 280 nm. .
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Synthesis of thallium silicate glasses from T1,0; and Si0O, and their electrical properties
S. Nakayama®! and T. Asahi™?

*Department of Applied Chemistry and Biotechnology National Institute of Technology Niihama
College, *Department of Environmental Materials Engineering, National Institute of Technology,
Niihama College

Journal of the Ceramic Society of Japan, Vol. 124, p.1188-1190, 2016.
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(http://dx. doi. org/10. 2109/ jcersj2. 16178)

Glasses with the batch composition (T1503),(Si0s) 1y (x = 0.20-0.40) were synthesized by melting
a mixture of T1,0; and Si0;, and their electrical properties were investigated. It was confirmed
that the Tl in the thallium silicate glasses existed in the mono— and trivalent states. The
electrical conductivity of the (T1:0s) ,(Si0:) -, glasses increased with an increase in the x value
in the range of x=0.20-0.40. The electrical conductivity of the glass with the batch composition
of  (T1203) 0.40(S102) 0.60 (analyzed composition: (T1':0) ¢ 35 (T17%203) 0.061 (S102) 0.607) was 5.0X 107,
2.4X107%, and 9.6X107° S-em" at 150, 200 and 250 °C, respectively.
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Enzymatic degradation of poly(L-lactide) treated with supercritical carbon dioxide
Chikara Tsutsumi*, Ryousuke Ikeda*, Ryouji Watanabe®, Susumu Nakayama®*', Masaki Shiomi*?, Yuushou
Nakayama® and Takeshi Shiono®

“Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama
College, *Manufacturing Education Support Center, National Institute of Technology, Niihama
College, ™Hiroshima University

Polymer Degradation and Stability, Vol. 134, p.366-375, 2016.

(http://dx. doi. org/10. 1016/ j. polymdegradstab. 2016. 11. 010)

To investigate the factors that affect the physical properties of poly(L-lactide) [poly(L-
LA)] processed with supercritical carbon dioxide (scCO,), the present work assessed the
degradability of poly(L-LA), as well as its thermal and mechanical properties before and after
processing. The thermal properties of three types of poly(L-LA) (H100, H440 and REVODE), each
having different properties, were examined. Poly(L-LA) films were treated with scCO, using a
high pressure reaction apparatus at 40°C and 14 MPa for 3 h. The treated samples subsequently
underwent enzymatic degradation tests using proteinase K. The poly(L-LA)s processed with scCO,
degraded more slowly compared to polymers not treated with scCO, during the early stages of
degradation. Scanning electron microscopy images of the degraded, scCO;—processed poly(L-LA)s
indicated close spacing of the cavities generated by degradation. The 7, values of all poly (L-
LA)s increased with scCO; processing, which influenced the degradability. Although the
degradation of processed poly(L-LA) was slower than that of unprocessed poly(L-LA) in the early
stages, the degradability of the treated H440 and REVODE samples was identical to that of
specimens without scCO, processing after 160 h. In addition, the poly(L-LA) treated with scCO,
was found to be degraded by proteinase K at a constant rate. The relationship between
degradability and crystallinity was examined, and untreated H100 was observed to rapidly degrade
in contact with proteinase K. The crystallinity indicators X.psc and X g increased after scCO,
processing, such that the degradability of the treated sample was reduced. In addition, both
the X psc and X, values of untreated and treated H100 increased with degradation. Although the
degradation curve of the REVODE was similar to that of the H440, the changes in the crystallinity
of untreated REVODE were different from the results observed for the H100 and H440. XRD data
showed that the diffraction peaks of the untreated H100 and the poly(L-LA)s treated with scCO,,
which were more highly crystalline, shifted to smaller angles as the enzymatic degradation
progressed. Examination of the mechanical properties indicated increases in tensile strength

and elastic modulus and decreases in elongation after scCO, processing, suggesting that the
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polymer chains were moved closer together. In conclusion, scCO; processing appears to uniformly
contract polymer chains in both the amorphous and crystalline regions
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High oxidation activity of thallium oxide for carbon combustion
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*Department of Applied Chemistry and Biotechnology National Institute of Technology Niihama
College, **Yamagata University

Thermochimica Acta, Vol.647, p.81-85, 2017.

(http://dx. doi. org/10. 1016/ j. tca. 2016. 12. 005)

The catalytic behavior of thallium (III) oxide (T1:03) with respect to the combustion of carbon
black was investigated using thermal analysis, X-ray diffraction analysis, scanning electron
microscopy, and the ®0-isotope exchange technique. The thermogravimetric—differential thermal
analysis results revealed that the combustion temperature of carbon black (650 ° C) decreases
dramatically, to 320 ° C, when it is mixed with T1.0; (2 wt% carbon black + as—purchased T1,0s),
owing to its oxidation by T1:0s3, which has the ability to readily release its lattice oxygens.
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Carbon oxidation characteristics of yttrium manganate catalyst prepared via urea
decomposition

S. Nakayama™!, S.Kondo*!, R.Tokunaga®!, C.Tsutsumi*!, T.Miyata™?, K.Tanaami*® Y. Isogai*® and
T. Naka™*?
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College, *? National Institute of Technology, Kochi Collage, ** Honda R&D Co., Ltd

Ceramics International, Vol.43, p.8538-8542, 2017.

(http://dx. doi. org/10. 1016/ j. ceramint. 2017. 03. 186)

YMnOs; is a hexagonal crystal characterized by high carbon oxidation activity. In this study,
carbon black powder has been directly oxidized at temperatures as low as 250 ° C with the active
oxygen species generated by YMnOs; catalyst. The activation energies measured for the non—
catalyzed and YMnOs—catalyzed carbon oxidation reactions were 160 kJ-mol™ and 131 kJ mol”,
respectively. During combustion testing of particulate matter in a ceramic form coated with
YMnOs, the captured soot was continuously purified at a temperature of 350 ° C.
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Preparation and luminescence of a new violet blue phosphor derived from proton—type
zirconium phosphate
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A violet blue phosphor was prepared by thermal treatment of HZr;(POs); at 700 ° C in a reducing
atmosphere and its PL was investigated. The phosphor shows violet blue emissions at around 392
nm when excited by 254 nm UV light. Its absorptivity, internal and external quantum efficiency
are found to be 43, 41, and 18 %, respectively, at room temperature when excited at 254 nm.
Analyses using non—dispersive infrared absorption, X-ray fluorescence, scanning electron
microscopy, X-ray photoelectron spectroscopy, and X-ray diffraction suggest that such an
emission originates from the formation of hydrogen and oxygen vacancies in the phosphor during
the thermal treatment of HZr;(P0,)s.
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Effects of supercritical carbon dioxide treatment on the morphology of poly(L-lactide)
Chikara Tsutsumi *1, Ryouji Watanabe *1, Ayaka Tokumaru *1, Nao Kuwaoka *1, Yuushou Nakayama
*2, Takeshi Shiono *2

*1 Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama
College, *2 Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University
Journal of Applied Polymer Science, Vol. 133, Issue 39, p.9544-9552, (2016)

Synthetic L-lactide random copolymers can be employed as controlled release materials when
prepared using supercritical carbon dioxide (scCO;), since they are biodegradable via hydrolysis
To determine the effects of thermal properties on polymer performance following scCO; processing,
three types of poly(L-lactide) having different properties were assessed. The 7; of one poly(L-
lactide) sample (H-100) was found to be approximately 170 ©C over the processing pressure range
from 8 to 18 MPa, while a second sample (H-440) also showed a constant value of approximately
152 ©C. In contrast, the poly(L-lactide) REVODE exhibited a 7; of 146 ©C prior to processing
but a higher value of 147 ©C following treatment at 8 MPa. Unlike the H-100 and H-440, the 7,
value of the REVODE tended to decrease with increasing pressure. The 7, values increased greatly
under mild conditions of 8 MPa pressure and a temperature of 40 ©C. In particular, the 7, values
for the H-440 and REVODE increased by 4 ©C and 5 ©C, respectively. All 7, values were lowest
at 12 MPa and increased with increasing processing pressure, although the effect of processing
temperature was minimal. The AX.psc of the H-100 was 18% initially but increased to 20% upon scCO,
processing at 40 ©C and 14 MPa, and showed further increases at higher processing temperatures
Although the relationship between processing temperature and X psc values for the H-440 showed
the same trend as observed with the H-100, a different trend was seen for the REVODE. The X. wwn
values obtained from the XRD analyses differed from the values generated by DSC analysis, and
showed a maximum degree of crystallinity following processing at 80 ©C both with and without
scCOy treatment. ATR FT-IR analyses identified peaks due to semicrystalline regions in poly (L-
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lactide) samples treated with scC0O,, even when applying low temperatures.
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Enzymatic degradation of poly(L-lactide) treated with supercritical carbon dioxide
Chikara Tsutsumi *1, Ryousuke Ikeda *1, Ryouji Watanabe *1, Susumu Nakayama *1, Masaki Shiomi
*2, Yuushou Nakayama *3, Takeshi Shiono *3
%1 Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama
College, *2 Manufacturing Education Support Center, National Institute of Technology, Niihama College,
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Carbon oxidation characteristics of vyttrium manganate catalyst prepared via urea
decomposition
S.Nakayama *1, S.Kondo *1, R.Tokunaga *1, C.Tsutsumi *1, T.Miyata *2, K.Tanaami *3, Y. Isogai *3
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Understanding the Phase Transition of Linear Poly(N-isopropylacrylamide) Gel under the
Heating and Cooling Processes

Yeonju Park *, Chihiro Hashimoto *?, Yukihiro Ozaki **, Young Mee Junguho *!

*I Department of Chemistry, and Institute for Molecular Science and Fusion Technology, Kangwon
National University, Chunchon 24341, South Korea, ** Department of Applied Chemistry and Biotechnology,
Niihama National College of Technology, ** School of Science and Technology, Kwansei Gakuin University
Journal of Molecular Structure, 1124, 144-150 (November 2016)

Temperature—dependent ATR-FTIR spectra of linear poly (N-isopropylacrylamide) (PNiPAAm) gel
during the heating and cooling processes were analyzed by using principal component analysis
(PCA) and two—dimensional (2D) correlation spectroscopy. Temperature—dependent variation of
bands due to C-H stretching mode and those arising from the C=0 stretching coupling with N-H
bending modes were investigated to better understand coil to globule transition of linear
PNiPAAm gel. Results of PCA and 2D correlation spectroscopy demonstrated that the coil to
globule transition mechanism of PNiPAAm gel varies for increasing and decreasing temperatures.
Furthermore, the change of the side chain is showed variation of main chain in linear PNiPAAm
gel during heating process, on the other hands, bands of the vibration of C-H stretching mode

are changed before the C=0 stretching coupling with N-H bending modes during cooling process
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The growth process of 5 white-rot fungi: UH-1 (U, supplied by Hayase), Hiratake (H,
Pleurotus ostreatus), Shiitake (S, Lentinula edode), Eringi (E, Pleurotus eryngii), and
Kuritake (K, Hypholoma sublateritium) in PDA and PDA + lignin (PDA-L) media in the 1-4
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players game situation was studied and its multi—players interaction was extracted by a
principal component analysis (PCA). The order of the growth rate deduced by PCA is H > S > U
>E > K in the 1 - 4 players game, and the order of S, U, E and K is often changed mainly due
to the fact that the fungi except U grow faster by adding lignin. The PCA shows that the
coexistence with H makes the growth rates of U, E, and K in PDA medium and U in PDA-L medium
slower. On the other hand, the order of the invasion strength is H, S, K> E > U in the 1 - 4
players games, and the growth rate and the bleach one have no relationship; the order of the
decomposition rate is K > H > U, while that of the growth rate is H > U > K.
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Enzymatic biofuel cells are expected to be alternative energy sources and much effort has
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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 and H»SO, solution as catholyte and
the light irradiation was performed by 150W tungsten lamp.
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Solubilization of Pyrene in complexes of poly (methacrylic acid) (PMA) with Dodecyltrimethyl-
ammonium (C12TA) ion was evaluated by UV spectrum and Fluorescence intensity measurements.
They decreased with C12TA concentration and then increased in ca. bmmol/kg or more. Values of
fluorescence intensity ratio (/,/73) of pyrene were changed from 0.89 to 1.1.
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Fine Bubble Incorporation into Polymer Gel
Rin Izumitani*, Saki Kondo*, Shuji Fujii*), Chihiro Hashimoto™*
*I Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, *
Graduate school of engineering division of applied physics, Hokkaido University
STI-Gigaku 2017 (International Conference of “Science of Technology Innovation” 2017)
January 5-7, 2017

Fine bubbles are micron or sub—micron gas—containing cavities in aqueous solution.
Solutions containing large numbers of bubbles are made by vigorous mixing of gas and water,
and the generated microbubbles of which diameter are less than 50 pm shrink in water, then
disappear or remain as nanobubbles within 1 pm. Fine bubbles of various gases such as N, Hj,
0, and O3 have been attracted due to their widespread applications in industry, life science,
and agriculture such as waste water treatment, sterilization, activation of plants, and so on.
In this report, we would like to present a trial to incorporate air fine bubbles into polymer
gel in order to obtain new performance of fine bubbles

Air fine bubbles were generated in deionized water with and without NaCl and their solutions
of sodium alginate by the gas—water circulation method (Jinno co., ZBaburer). The
microbubbles were observed by the microscope (Motic co., EcolineTM D-EL2) and their size
distributions were evaluated. The number of smaller size microbubbles increases with

-66-



increasing the concentration of NaCl from O to 3 wt%. In addition, large numbers of
microbubbles with various sizes werobserved in the aqueous solution of 3 wt% NaCl and 0.5 wt%
sodium alginate. However, almost all microbubbles disappeared after 1 day even in the calcium
alginate gel which was synthesized by dropping the sodium alginate solution containing
microbubbles into 1 wt% calcium lactate aqueous solution.
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Electrolyte composition for solid oxide fuel cells, and solid oxide fuel cell
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The invention provides an electrolyte composition for solid oxide fuel cells, and a solid
oxide fuel cell. The electrolyte composition has high electrical conductivity over a wide
temperature range and is capable of imparting excellent output characteristics to a solid oxide
fuel cell. Specifically, the invention provides a scandium oxide—stabilized zirconium oxide—
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based electrolyte composition used in a solid oxide fuel cell. The composition contains a
compound represented by chemical formula (1): (Zr02) 1-a(Sce0s)« Ms03). (1), wherein 0.09 < x <
0.11 and 0 < a £ 0.25, and M is at least one element selected from Sm and Nd. The compound has
an electrical conductivity at 600 ° C of 1.4 x 102 (S/cm) or more and a powder density at
600 ° C of 25.0 (mW/cm®) or more. The compound is not undergoing a cubic to rhombohedral phase
transition at a temperature range of 25 to 850 ° C.
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