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Influence of rare earth additives and boron component on electrical
conductivity of sodium rare earth borate glasses
Susumu Nakayama®™, Takamitsu Watanabe®, Taro Asahi*®, Hajime Kiyono®, Yan Lin Aung™
Masatomi Sakamoto®
*IDepartment of Applied Chemistry and Biotechnology Niihama National College of Technology,
*Department of Environmental Materials Engineering Niihama National College of Technology,
*Hokkaido University, *World-Lab Co., Ltd., *Yamagata University
Ceramics International, Vol.36, p.2323-2327, 2010.

Sodium rare earth borate glasses (Na,0)s5 7 (RE,05);,(B,05) 5, (RE = Sm, Gd, Dy, Ho, Y, Er, and Yb),
were prepared from a mixture of Na,CO;, RE,0; and B,0;, and their properties as an Na+ ionic conductor
were investigated. Density increased with increasing atomic weight of RE. Crystallization
temperature and crystal melting temperature of the present borate system was lower than that of
the previously reported silicate and germanate system. Results of the ;B NMR measurement suggested
that half of all boron atoms are coordinated by four oxide ions to give a [BO,] tetrahedral unit
and the others are coordinated by three oxide ions to give a [BO,] planar triangular unit. The
electrical conductivity slightly decreased with increasing the ionic radius of RE3+.

(Na,0) 55 7 (Y,04) 7 » (B,05) 57 ; glass exhibited the electrical conductivity which is about one order of
magnitude lower than those of the previously reported (Na,0), ;(Y,0,);,(Si0,)s; ; and
(Na,0) 35 7 (Y,0,) ; 5 (Ge0,) 5, ; glasses. It was assumed that this lower electrical conductivity is due
to the lower content of Na+ ions as conduction species in the former glass, compared with the latter

two glasses.
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Effect of the preparation conditions of zirconium phosphate on the
characteristics of Sr immobilization
Chihiro Hashimoto™, Yasushi Nakajima*), Tadashi Terada®, Katsuhiko Itoh™ , Susumu Nakayama*
“IDepartment of Applied Chemistry and Biotechnology Niihama National College of Technology,
*Daiichi Kigenso Kagaku Kogyo Co., Ltd.
Journal of Nuclear Materials, Vol. 408, p. 231-235, 2011.
The proton—type crystalline zirconium phosphate, HZr,(PO,);, was obtained by a thermal decomposition
of NH,Zr, (PO,) ; at different temperatures from 400 to 800 °C, where NH,Zr,(P0,), was obtained in advance
by a hydrothermal synthesis using a mixed solution of ZrOCl,, HsPO, and H,C,0, with different
processing times from 5 to 72 h. Sr ion was immobilized to HZr,(PO,), by treating the mixture of
HZr,(PO,); and Sr(NO,;), aqueous solution in an autoclave at 250°C.  Immobilizing and leaching

performance of St in HZr,(P0,), were discussed.
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Because of high oxide ionic conductivities at middle temperature range below 700° C, silicate and
germanate materials having an apatite—type structure has attracted much attention. Among these,
lanthanum silicates exhibit higher conductivities than doped Zr0,. Conductive mechanism and
diffusion pathway of oxide ions in these materials have been investigated by many authors, but are
not clearly elucidated. Magic—Angle-Spinning Nuclear Magnetic Resonance (MAS-NMR) spectroscopy
is a powerful method to obtain information about chemical environment of objective atoms. In the
present study, oxygen MAS-NMR measurements were carried out on La—Si—0 and La—Ge—0 apatite—type
oxygen ion conductor to investigate a diffusion mechanism of oxide ions. Samples of Lag ;Si404 55
Lag 53516056, Lag (GegOqs 55 were synthesized. Weighted powders of La,0y and Si0, or Ge0, were ball-milled
for 20 h and were calcined at 1200° and 1000° C for 2 h, respectively. The calcined powders were
milled again and were sintered at 1500° — 1700°C for 2 h. The obtained samples were powdered and
heated at 1000°C for 12 h with 40% (oxygen—17/oxygen) water vapor at about 20 Torr to enrich the
oxygen in the sample. Oxygen—17 MAS NMR measurements were carried out by JEOL ECA-930 (21.9 T)
with a spinning speed at 22 kHz. Oxygen—17 NMR signal was obtained from the each sample, showing
that oxygen—17 was introduced by the heat—treatment. The spectrum of Lag ;Sig0y 55 Was consisted
of large and small peaks at about —50 and 350 ppm, respectively. Large peak showed doublet possibly
due to the second-order quadrupolar coupling effect and had a shoulder at about O ppm. Small one
at about 350 ppm showed simple peak. Similar spectrum was also obtained from Lag 335140, sample.
Spectrum Lag (Geg0s5 55 also consisted of two peaks as observed in La-Si—0 sample, but the large peak
did not show doublet, suggesting that the quadrupole coupling effect is small comparing with that

in La—Si-0 sample.
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