( EWItREER ]

bl

Effect of treatment temperature on the immobilization of Cs and Sr to HZr,(PO,); using an
autoclave

C.Hashimoto™! and S.Nakayama™!

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology
Journal of Nuclear Materials, Vol.440, p. 153-157, 2013.

The proton—type crystalline zirconium phosphate, HZr,(PO,), was used to immobilize Cs" or Sr*
by mixing HZr,(PO,); and an aqueous solution of CsNO; or Sr(NO,), in an autoclave at 160 - 400 ° C.
The Cs or Sr immobilized HZr,(PO,), was further kept in the open air at 300 - 700 ° C. The effect
of treatment temperature on the immobilized amount of Cs or Sr in HZr,(PO,), and the leaching rate
of Cs or Sr from its immobilized HZr,(PO,) ; was discussed from the standpoint of crystalline structure.
The immobilization and the stabilization of Cs or Sr in HZr,(PO,); produced in an autoclave at 250 ° C
were better achieved by additional thermal treatment in the open air at 700 ° C.
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Preparation of apatite-type La, 5,Ges0,; single—crystal from sintered ceramics by a seeding
method and its oxide ionic conduction

S. Nakayama™' and M. Sakamoto™?

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *? Yamagata
University

Solid State Ionics, Vol. 253, p. 47-52, 2013.

Apatite—type Lag 5,Ge05 single crystal as an oxide ionic conductor has been successful ly prepared
by a single crystallization of the sintered polycrystalline Lag 55Ge40, ceramics on the surface of
seed single crystal without their melt. The crystal has a hexagonal crystal system with a space
group of P63/m. Conductivity measurements revealed that the Lag 5,Ges0 single crystal did not
exhibit an anisotropy, in contrast with the previously reported Lag 33Ges0.4 single crystal (hexagonal
crystal system with a space group of P63/m) which apparently exhibited the anisotropy: conductivity
component parallel to the c—axis was ca. 100 times higher than the perpendicular component. In
order to discuss the difference between these apatite—type single crystals, their crystal structures
were compared. Results implied that the conduction pathway perpendicular to the c—axis is rather
important in the germanate apatite.
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Fabrication of c-axis-oriented apatite-type polycrystalline La,Si0, ceramic and its
anisotropic oxide ionic conductivity
S. Nakayama®!, Y.Higuchi*? M. Sugawara*? A.Makiya™’, K.Uematsu®® and M. Sakamoto™?
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*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *?Hokkaido
University, ™ Nagaoka University of Technology, *? Yamagata University
Ceramics International, Vol.40, p. 1221-1224, 2014.

The c-axis—oriented apatite—type lanthanum silicate, La,Sig0y, ceramic was successfully
fabricated by an application of a high magnetic field followed by a sintering process. Degree of
an orientation in the La,Sig0y, ceramic sintered at 1700 °C was 48.1 % along (001) on the Lotgering
scale. Conductivity of the c-axis—oriented La,;Si0,; ceramic is about 0.5 orders of magnitude higher
than that of the non—oriented La,(Si0,; ceramic. The higher conductivity is caused by an orientation
of oxide ions in the grains composing the ceramic, which are located along the c—axis and responsible

for the ionic conduction.
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Genetic stability of cryopreserved shoot tips of Wasabi germplasm
Shinya Makil, Toshikazu Matsumoto2 Yuki Hirail and Takao Niino3
1 Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, Ehime,
Japan
2 Faculty of Life and Environmental Science, Shimane Univ., Matsue, 690-1102, Japan.
3 National Institute of Agrobiogical Science (NIAS), Tsukuba, Ibaraki 305-8518, Japan
2nd International Symposium on Plant Cryopreservation, 2013.8

Cryopreservation methods for Wasabi (Wasabia japonica Matsumura) are available but, the genetic
stability of recovered plants has not been tested. The vitrification method is a widely used approach
for the cryopreservation of many plants. The direct exposure of cells and shoot tips to a plant
vitrification (PVS2) solution causes harmful effects due to osmotic stress and chemical toxicity.
Thus, an optimized cryopreservation technique by vitrification is required to carefully control
the dehydration procedure using PVS2 solution. This study examined the genetic stability of
cryopreserved shoot tips of Wasabi germplasm that were stored in liquid nitrogen for more than ten
years, then rewarmed and regrown. We applied two techniques; amplified fragment length polymorphism
(AFLP) and methylation sensitive amplified polymorphism (MSAP) on control and cryopreserved plants.
AFLP detects amplification of subsets of genomic restriction fragments using polymerase chain
reaction, while MSAP further identifies the methylation changes in anonymous CCGG regions using
the isoschizomeric Hpall/Mspl restriction enzymes. Combinations of ten AFLP and MSAP primers were
selected for the assay. Neither technique detected genetic variations in either the control or the
cryopreserved plants.
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Synthesis and Properties of Cationic Ionomers from Poly (ester-urethane) s Based on Polylactide
Yuushou Nakayama *', Takamichi Inaba *, Yosuke Toda *!, Ryo Tanaka *', Zhengguo Cai *!, Takeshi Shiono

#1 *2 Chikara Tsutsumi *

, Hiroyuki Shirahama
*I Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University, * Center for
Collaborative Research and Community Cooperation, Hiroshima University, ** Department of Applied
Chemistry and Biotechnology, Niihama National College of Technology

Journal of Polymer Science, Part A: Polymer Chemistry, Vol. 51, p.4423-4428, (2013)

L-Lactide (L-LA) was polymerized in the presence of Nmethyldiethanolamine as an initiator and
Sn(oct), as a catalyst to give hydroxyl-telechelic poly(L-lactide) (PLLA-diol) bearing a tertiary
amine group at the center of the polymer chain. Successive chain extension of the PLLA-diol with
hexamethylene diisocyanate afforded PLLA-based poly (ester—urethane)s (PEU) with equally spaced
tertiary amine groups. Treatment of the PEU with iodomethane converted tertiary amine groups to
quaternary ammonium groups to give cationic ionomers (PEU-Mel). The thermal, mechanical,
hydrophilic, and biodegradation properties of the obtained polymers were investigated. The thermal
properties of the PEUs and the PEU-Mels were similar each other. The PEU-Mels exhibited higher
tensile modulus than those of the starting PEUs. The contact angles of water on the PEU-Mels were
lower than those of the PEUs with similar NMDA content indicating their higher hydrophilicity. In
compost degradation tests, the PEU-Mels showed degradation than those of the PEUs.
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NURTURING ASSOCIATE PROFICIENCY THROUGH THE OFF-CAMPUS LEARNING ACTIVITY
VORI, St
B T2 P A S bR
7th International Symposium on Advances in Technology Education (ISATE 2013 NARA new public hall),
201349 H

Seven years ago, we launched a new PBL class where students build new off-campus classes. The
students themselves organize their classes, prepare the experimental setups, improve the contents
of their presentations, and give their presentations as a lecturer. This new learning activity
includes two aims. One is for students to acquire skills required in society. So far student roles
in off-campus class for elementary and junior high schools were only secondary. By having the
students play leading roles in the activities, we help them develop their skills in problem—solving,
presentation and communication. The other is to contribute to our local area education, where
elementary and junior high school students possibly become interested in science by attending
off—-campus classes. The questionnaires to our students revealed that many of them were able to
develop their skills as we had intended. Some students also reported that by interacting with other
graders they learned the importance of communicative and team—working skills. We call these skills
Associate proficiency, required skills for Associate students. The comments from the participants
in off-campus class were all favourable and the off-campus class is likely to play an important
role in the early education. One of the biggest appealing points is that all our students
participate in off-campus class by the end of the third grade in our department. Since we have
received many applications of off-campus classes from the local schools for six consecutive years,
our challenging aim has been successfully achieved. This indicates that off—campus class has been
essential for early education in our local area. In the future, we will introduce student leading
off—campus class in the curriculum of all departments in our college, in which all of the students
develop their Associate proficiency.
Furthermore, we would like to share this format with all other highly educational institutes.
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Development of a Method for Using Paper Sludge

Y. Takimotol , Shinya. Makil , Yasufumi. Yoshidsuka2

1 Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, Ehime,
Japan

2 Kansai Kako Co., Ltd

Japan-Taiwan Joint Seminar on Civil and Environmental Engineering (Taiwan) , 2014.3
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Seven years ago, we launched a new PBL class where students build new off-campus classes. The
students themselves organize their classes, prepare the experimental setups, improve the contents
of their presentations, and give their presentations as a lecturer. This new learning activity
includes two aims. One is for students to acquire skills required in society. So far student roles
in off-campus class for elementary and junior high schools were only secondary. By having the
students play leading roles in the activities, we help them develop their skills in problem—solving,
presentation and communication. The other is to contribute to our local area education, where
elementary and junior high school students possibly become interested in science by attending
off—-campus classes. The questionnaires to our students revealed that many of them were able to
develop their skills as we had intended. Some students also reported that by interacting with other
graders they learned the importance of communicative and team—working skills. We call these skills
Associate proficiency, required skills for Associate students. The comments from the participants
in off-campus class were all favourable and the off-campus class is likely to play an important
role in the early education. One of the biggest appealing points is that all our students
participate in off-campus class by the end of the third grade in our department. Since we have
received many applications of off-campus classes from the local schools for six consecutive years,
our challenging aim has been successfully achieved. This indicates that off—campus class has been
essential for early education in our local area. In the future, we will introduce student leading
off—campus class in the curriculum of all departments in our college, in which all of the students
develop their Associate proficiency. Furthermore, we would like to share this format with all other

highly educational institutes.
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