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Apatite—type rare—earth silicates are attractive materials with extensive applications such
as in solid-oxide fuel cells due to their extremely high oxide—ion conductivity below 600 °C.
The presence of interstitial (excess) oxygens has been believed to be responsible for the high
conductivity of apatite—type materials. On the contrary, the present study clearly reveals the
presence of Si vacancies , instead of interstitial oxygens in La—rich Lag ses (Sis. g6 Jo. 174) O using
single—crystal neutron and X-ray diffraction analyses, density measurements and ab initio
electronic calculations. Higher mobility (i.e., lower activation energy) of oxide ions along
the ¢ axis is a major reason for the high oxide—ion conductivity of Lag se;(Sis g6l 1o, 174) O when
compared with that of Lag 33351¢0. Excess La cations yield overbonded channel oxygens, leading
to their highly anisotropic atomic displacements and high oxygen mobility along the c¢ axis.
This novel finding of the overbonding effect without interstitial oxygens will open a new window
for the design of better ion conductors
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In this study, phosphors based on the Sr (Lag o-:Euos) (Si04) 052 (x =2, 3, 4, 5, and 6) ceramic
powder prepared by a solid-state reaction at 1500 ° C were investigated. There was no difference
in the waveforms of the fluorescence spectra of all the samples and it is considered that the
red-emitting element Eu®* is uniformly present in both 47 and 6i-sites in an oxy—apatite
structure. The highest red-light emission at around 614 nm was observed in Srs(Lag sEuo.s) (SiO4) 601 5
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when excited by 395 nm UV light. Its absorptivity, and internal and external quantum efficiencies
were found to be 34%, 80% and 27%, respectively.
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Anodic reactions of NADH model compound by utilizing both light irradiation and riboflavin
as a redox mediator
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Both light and a redoxmediator riboflavin (RF) were utilized to promote the electro—oxidation
of an NADH model compound (1-benzyl—1, 4-dihydronicotinamide, BNAH), which is a key process for
enzymatic biofuel cells to obtain a high performance. At the cathode, H+ ions were simultaneously
reduced to produce Hy gas. To elucidate the cell reactions of this photogalvanic cell, which is
significant information about the fabrication of enzymatic biofuel cells with a high performance,
the effect of the BNAH and RF concentrations on the cell current, the light wavelength dependence
on the current, and reduction of the RF concentration were evaluated. The obtained results
strongly suggest that the anodic reactions were composed of the following reactions: 1) the
photo—excitation of RF, 2) the attack of the excited RF on the BNAH and the generation of the
radical species of BNAH and RF, and 3) the chain reactions between the radical species
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Both light and a redoxmediator riboflavin (RF) were utilized to promote the electro—oxidation
of an NADH model compound (1-benzyl-1, 4-dihydronicotinamide, BNAH), which is a key process for
enzymatic biofuel cells to obtain a high performance. At the cathode, H+ ions were simultaneously
reduced to produce H, gas. To elucidate the cell reactions of this photogalvanic cell, which is
significant information about the fabrication of enzymatic biofuel cells with a high performance,
the effect of the BNAH and RF concentrations on the cell current, the light wavelength dependence
on the current, and reduction of the RF concentration were evaluated. The obtained results
strongly suggest that the anodic reactions were composed of the following reactions: 1) the
photo—excitation of RF, 2) the attack of the excited RF on the BNAH and the generation of the
radical species of BNAH and RF, and 3) the chain reactions between the radical species
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Calcium alginate gels, prepared by adding calcium ions to aqueous sodium alginate, have been
widely used as nano— and microcapsules in the food and pharmaceutical industries. The junction
zone of calcium alginate gel has been popularly known as the “egg—box model” which involves
dimerization of polymer chain through calcium ions. In this report, the formation of calcium
alginate gel was investigated by IR and THz Raman spectroscopy. The C=0 stretching band of
sodium alginate and calcium alginate gels were observed at 1592 cm! and 1588 cm!, respectively.
The red shift of the C=0 stretching band will be due to the interaction between calcium ions
and oxygen atoms of alginate. A low—frequency Raman band at 100 cm' was observed in sodium
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alginates, but disappeared in calcium alginate gels. The Ranan band of 100 cm! will be ascribed
to the motion of the helix structure of sodium alginate, and such structural motion will be
suppressed by the formation of calcium alginate gel.
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Calcium alginate gels, prepared by adding calcium ions to aqueous sodium alginate, have been
widely used as nano— and microcapsules in the food and pharmaceutical industries. The junction
zone of calcium alginate gel has been popularly known as the “egg—box model” which involves
dimerization of polymer chain through calcium ions. In this report, the formation of calcium
alginate gel was investigated by IR and THz Raman spectroscopy. The C=0 stretching band of
sodium alginate and calcium alginate gels were observed at 1592 cm’ and 1588 cm™, respectively.
The red shift of the C=0 stretching band will be due to the interaction between calcium ions
and oxygen atoms of alginate. A low—frequency Raman band at 100 cm’ was observed in sodium
alginates, but disappeared in calcium alginate gels. The Ranan band of 100 cm™ will be ascribed
to the motion of the helix structure of sodium alginate, and such structural motion will be

suppressed by the formation of calcium alginate gel
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Incorporation of L-lactide random copolymers with essential bark oil using supercritical
carbon dioxide
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*] National Institute of Technology (KOSEN), Niihama College, *2 Hiroshima University
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In order to develop a novel controlled release material, we previously attempted to impregnate
random copolymers of L-lactide with cyclic compounds such as lactone or cyclic carbonate with
low—boiling—point organic useful compounds using supercritical carbon dioxide as the solvent.
In this work, the experiment made to impregnate essential bark oil to biodegradable random
copolymers were conducted under supercritical carbon dioxide, and supercritical fluid
impregnation into L-lactide copolymers were studied. Four kinds of copolymers of L-lactide with
o-valerolactone, ¢-caprolactone, tetramethylene carbonate, or 1, 5-dioxepan—2-one were used

in this work.
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Synthesis, properties, and degradabilities of aliphatic—aromatic copolyesters with regular
sequence
Yuushou Nakayamax1l, Wataru Yagumo*l, Yuji Kusu*l, Keitaro Fukumoto*l, Ryo Tanaka*1l, Takeshi
Shiono*1, Chikara Tsutsumi*2, Norioki Kawasaki*3, Naoko Yamano#*3, Atsuyoshi Nakayama*3
%1 Hiroshima University, *2 National Institute of Technology (KOSEN), Niihama College, *3 National
Institute of Advanced Industrial Science and Technology
The 12th SPSJ International Polymer Conference 2018412 H

We developed a series of novel sequential copolyesters consisting of various dicarboxylic
acids, diols, and hydroxycarboxylic acids. First, the 2:1 condensation products of
hydroxycarboxylic acids (L-lactic acid or glycolic acid) and diols (ethylene glycol, 1,3-
propanediol, or 1,4-butanediol) were prepared by the reaction of the potassium salts of
hydroxycarboxylic acids with dibromoalkanes. Their polycondensation with chloride derivatives
of dicarboxylic acids (terephthalic acid, isophthalic acid, 2,5-furandicarboxylic acid, etc.)
was performed under mild conditions to yield a series of copolyesters with regular sequence

The thermal properties and degradabilities of the obtained copolyesters were evaluated
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The intramolecular C=0---H-N hydrogen bonded chain of a polyacrylamide derivative
accelerates its hydrophobicity and leads to an increase in the solubility in D0 than H,0
! Chihiro Minamoto, ? Yuma Irisa, 2 Naomi Kariyama, ® Akiyoshi Nagamoto, * Takashi Maruyama, *
Akifumi Tkehata, 2 Yukihiro Ozaki
UNIT (KOSEN), Niihama College, ? Kwansei Gakuin University, ® Kohjin Co.,Ltd., * National
Agriculture and Food Research Organization
International Conference on Advancing Molecular Spectroscopy
20184F6 H30-7TH1H

The purpose of the present study is to investigate the deuterium isotope effect on the lower
critical solution temperature (LCST) of polyacrylamide derivatives with 2™ and 3" amide
groups in aqueous solutions and clarify the efficiency of the deuterium isotope change in the
study of hydrophobic effect. The LCSTs of poly(Malkylacrylamide) and poly (A &~
dialkylacrylamide) in H,0 and D:0 was examined in comparison with those of their repeat units,
Malkylpropionamide and N, dialkylpropionamide, and their monomers, AM-alkylacrylamide and
N Mdialkylacrylamide. The LCST of poly (Malkylacrylamide) is nearly equal to that of its
repeat unit, but higher than that of its monomer, while the LCST of poly (A W
dialkylacrylamide) is lower than those of its repeat unit and monomer. The LCST of small
molecules including the repeat units and the monomers decreases by a replacement from H.0 to
D;0 as in the case of previously reported small molecule-water solutions. The LCST of poly (W
alkylacrylamide) increases upon going from H.0 to D0, whereas the LCST of poly (W, &
dialkylacrylamide) decreases. Taking account of the deuterium isotropic substitution effect
on solvation free energy of solutes, the opposite deuterium isotope effect between poly (A~
alkylacrylamide) and poly (N, Adialkylacrylamide) will be attributed to the existence or non-
existence of the intramolecular C=0---H-N hydrogen bonded chain. It is suggested that the
C=0- - - H-N hydrogen bonded chain of a polymer accelerates its hydrophobic hydration by a
replacement from H:0 to Dy0 and leads to an increase in the solubility of poly (A
alkylacrylamide).
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Frequencies and intensities of the fundamentals and first overtones of OH stretching
vibrations of (R)-1, 3-butanediol conformers by NIR/IR spectroscopy and DFT calculations
! Yoshisuke Futami, 2Chihiro Minamoto, ® Satoshi Kudoh
! National Institute of Technology (KOSEN), Kumamoto College, % National Institute of Technology
(KOSEN), Niihama College, ® Shibaura Institute of Technology
International Conference on Advancing Molecular Spectroscopy
20184F6 H30-7TH1H

We have investigated the relationship between the conformation of 1, 3—butanediol and the
vibration frequency and the absorption intensity of the fundamental and first overtone of OH
stretching vibration by DFT calculation 1. The frequencies and absorption intensities of the
five kinds of conformers of 1, 3-butanediol with the same carbon skeleton (GG’ ) were
calculated by anharmonic calculation for the fundamentals and first overtones of OH stretching
vibrations. The four kinds of conformers form intramolecular hydrogen bonds and one conformer
did not. Intramolecular hydrogen bond formation shifted the frequency of fundamental and first
overtone of H-bonding OH stretching vibration to the lower frequency. The absorption
intensities of the fundamentals as well as the vibrational anharmonicities increased upon
hydrogen bond formation, while the intensities of first overtones decreased. This calculation

results were compared with the NIR/IR spectra.
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il =
Lithium-containing zirconium phosphate, calcined powder of same, and method for producing
sintered body
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(EIBRABAES) W02018/088424 (EBRABAH) 20194E5 A 17 H
The present invention provides: a lithium—containing zirconium phosphate having excellent high—
temperature heat resistance and excellent mechanical strength, which is useful as an inorganic
solid electrolyte material having lithium ion conductivity; a calcined powder of this lithium—
containing zirconium phosphate; and a method for producing a sintered body. The present invention
specifically provides a lithium—containing zirconium phosphate which is characterized in that
(1) the composition ratio thereof satisfies Li:M':M*:P = (1.0 to 1.7):(0.10 to 0.35):(2.0) : (more
than 3.00 but 3.50 or less); (2) M' represents at least one element selected from the group
consisting of Ca, Mg, Sr and Ba, and in cases where M' represents two or more elements, the
total composition ratio thereof is 0.10 to 0.35, and (3) M? represents Zr alone, or Zr and at
least one element selected from the group consisting of Al, Se¢, Y, La, Pr, Nd, Sm, Eu, Gd, Tb,
Dy, Ho, Er, Tm, Yb and Lu, with the composition ratio of Zr in the composition ratio of M? being
1.47 to 2.00.
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