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Response characteristics of all-solid-state pH sensor using Li;YSi,0,, glass

Susumu Nakayama™, Koji Onishi*®, Taro Asahi®, Yan Lin Aung™, Shigeki Kuwata®

“IDepartment of Applied Chemistry and Biotechnology Niihama National College of Technology,
*Department of Electrical Engineering and Information Science Niihama National College of
Technology, *Department of Materials Engineering Niihama National College of Technology,
*World-Lab Co., Ltd.

Ceramics International, Vol.35, p.3057-3060, 2009.

A new type of all-solid—state pH sensor was investigated for the monitoring of pH in high temperature.
The all-solid-state pH sensor consists of two half-cells: indicator electrode using the LizYSi 0,
glass and an Ag/AgCl reference electrode coated with Nafion film. A stable Nafion film was achieved
by heat treating at 100°C for 1 hour. The electromotive force (EMF) of the all-solid-state pH sensor
decreased linearly with pH increase in water in accordance with the Nernst’ s equation. The
all-solid-state pH sensor operated stably up to 80°C. The sensitivity of the all-solid-state pH
sensor against pH was high, and the EMF was also scarcely influenced by the presence of inorganic
ions such as Li‘, Na' and Cl". It was practically confirmed by the pH titration test that the
all-solid-state pH sensor behaved similarly to the commercial pH meter with the conventional glass
electrode. In addition, the all-solid-state pH sensor showed same equivalence point both at high

temperature and low temperature operations.
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Partition Coefficients of I-Alkanols between Water and DDAB vesicle
Membrane Determined by Differential Conductivity Method
Hideo Kawamura®, Masahiro Manabe*, Masako Moujou®, Hajime Katsuura®, Masaki Shiomi*
R T S P R S AR
Joumal of Oleo Science, vol.58, NO.4, ppl77-184, (2009, 4)

The partition coefficients of l-alkanols between water and didodecyldimethylammonium bromide
(DDAB) vesicle membrane, and the change of the degree of counter—ion dissociation on DDAB vesicle
caused by the solubilization of 1-alkanols were determined from electric conductivity measurements.
A good linear relationship was obtained between logarithmic value of the partition coefficient and
carbon number of alkyl chain in 1-alkanols. The standard transfer free energy change per methylene
group was evaluated from the slope of this straight line. On the other hand, the effect of 1-alkanols
on the degree of counter—ion dissociation was independent of carbon number of 1-alkanols. Comparing
the results of the present system with those of sodium dodecylsulfate (SDS) micelle/1-alkanol system,
it was found that the interior of DDAB vesicle membrane is more hydrophobic than that of SDS micelles.
Furthermore, the increase in counter—ion dissociation caused by solubilized l1-alkanols was much

lesser for DDAB vesicles than SDS micelles.
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Immobilization of Cs and Sr to HZr,(PO,), using an autoclave

Chihiro Hashimoto®, Susumu Nakayama*

Department of Applied Chemistry and Biotechnology Niihama National College of Technology
Journal of Nuclear Materials, Vol.396, p.197-201, 2010.

The proton—type crystalline zirconium phosphate, HZr,(PO,),, was prepared by a thermal decomposition
of NH,Zr,(P0,) ; at about 450°C, where NH,Zr,(PO,), was obtained in advance by a hydrothermal synthesis
using a mixed solution of Zr0OCl,, H,P0, and H,C,0,. Cs or Sr ion was immobilized to HZr,(PO,); by
mixing HZr,(PO,); with an aqueous solution of CsNO; or Sr(NO,), under the molar ratio
CsNO,/HZr, (PO,) ;=1. 0 or Sr (NO,) ,/HZr, (PO,) ,=0. 5. The mixtures were treated thermally in an autoclave
at different temperatures from 200 to 275°C and Arrhenius equation was applied to the Cs and Sr
immobilization process to HZr,(PO,),. The activation energy for the immobilization process of Cs

or Sr was estimated as 179 kJ mol™ and 186 kJ mol™', respectively.
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Oxide ionic conductivities of apatite—type lanthanum silicates and germanates
and their possibilities as an electrolyte of lower temperature operating SOFC
YoshikatsuHiguchi*!, Masayuki Sugawara®, Koji onishi*), Masatomi Sakamoto®, Susumu Nakayama™
*IHonda Research and Development Co., Ltd., **Departli-lent of Electrical Engineering and Information
Science, Niihama National College of Technology, **Yamagata university, *Department of Applied
Chemistry and Biotechnology Niihama National College of Technology
Ceramics International, Vol.36, p.955-959, 2010.

Electrical properties of LaM05:; 5, M =Si, Ge) as an electrolyte for solid oxide fuel cell (SOFC)
have been investigated. In La,Si405., 5, and La,Ges0,5,, 5, of x = 8 — 11, the highest conductivities
were achieved at x=9.7 (Lag ;Sig0y 55) and x=9.0 (Lag ((Ge0,) 0, 5), respectively. The conductivity
of Lag ((Ge0,) (0, 5 was higher than that of Lag ;Sig0s 5 in a temperature region higher than 700°C,
and the conductivity (2.4 x 10° S em! ) of Lag ;Sig0u 5 at 400°C was higher than that (8.3 x 10°
S em') of Lag ((Ge0,)¢0, 5. The power densities of SOFC (H, | Pt | electrolyte (thickness:1 mm) |
Pt | 0,) using Lay ((Ge0,) 0, 5 as an electrolyte were 14.3 mW em® (700°C) and 24.0 mW cm™® (800°C).
The corresponding SOFC using Lag ;Sig04 55 Wwas found to work even at lower temperatures of 400 and
500 °C with power densities of 0.011 mW cm® and 0.12 mW cm®  The SOFC (H, | Ni-Smy ,Cey¢0) 9 |
electrolyte | Ba, :Sry sCop sFeq o0, 5 | air) using 0.3 mm thickness Lag ;Sig0 55 electrolyte gave the

3.4 mW cm? power density at 500°C.

BE {h
REHEOBEEBRMH OB (N THEDEHS)
PONFOES, B2 EEF R PIRRE A, SHRE R, (s
TR TERERMPRAEMICAUESER, PERAE, CAAT I T v Y rn—T
ik T2 S B PG B 5465 ppl3-17,  (2010. 4)
UL 1T 48)

iif; !
INREERBEE B LU E~DLO KV EBLI-RERES
FATEEE S BEE, A PESCE, VIR, SEEAEN. )AL, R AR
T S E
TR T2 S M PR B TR, S T3 m S M AR TR, R I T e R
FAAWISCFRL, SRR LR EFHE M PR E R LR, PBACPa—7F ¢ 1 —F —
R 214 BE v R 2BCA sl am SCEE - 223226 -+ 20094F

BB S TR 18 ISR A TBIRIEE = — A3 7 v 77 & (BIRGP) ) 12 THitsgE
Hrmr ey MIHLOS DIEE)] ZREL, Bz, ZOEHIREL< ST T D3 AME
Kl & TEBSLY - oK LA\ E] 20070y =27 MafEE LEEbOTHY, FRENIT3 O
O7v Yy MEBIEZRERT S XM TV D, BHEOEEIHES I LR T D5 0 AMERK -
LD VEMEHE T r Y 7 b A EN, SEOMBEEZME L, X0 EEMZRAR L T2 EE)
AT oTc, AFwUTIE, SRR 18 FFREED B ARk 20 FEEE E T 3R DIEENC L - TH B 7o ARIT- DUV T
W51 5,

-23.



i’ EEt
Study of impregnation of poly(L—lactide—ram— & —caprolactone) copolymers with
useful compounds in supercritical carbon dioxide
Chikara Tsutsumi*!, Kazuyuki Oro*’, Kazuaki Hata™
*Department of Applied Chemistry and Biotechnology, Niihama National College of Technology,
*Research Institute for Solvothermal Technology
Journal of Materials Science, Vol.44, No.13, pp3533-3541, (2009)

Outstanding controlled-release materials were developed using statistical random copolymers of
L-lactide (L-LA) with e-caprolactone (CL) using Sn(oct), as a catalyst at 150°C for 24 h without
solvent. Preparation of novel controlled-release materials was carried out using useful organic
compounds with low boiling points and synthetic random copolymers composed of L-LA and CL as base
materials under supercritical carbon dioxide (scC0,). Rather than general methods (mulling and
solvent dissolution), we decided to investigate a method of impregnation using scCO, as a solvent.
Although it was difficult to incorporate organic compounds with low boiling points into polymer,

these compounds could be included in poly (L-LA-ran—CL) using scCO,; this resulted in the production

of a novel controlled-release material.
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Immobilization of Cs and Sr to HZr,(PO,); using an autoclave
Chihiro Hashimoto, Susumu Nakayama
Department of Applied Chemistry and Biotechnology, Niihama National College of Technology
J. Nucl. Mater. 396 (2010) 197-201

The proton—type crystalline zirconium phosphate, HZr,(P0,),, was prepared by a thermal ecomposition
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of NH,Zr, (PO,) , at about 450°C, where NH,Zr,(P0,); was obtained in advance by a hydrothermal synthesis
using a mixed solution of Zr0Cl,, H,;P0, and H,C,0,. Cs or Sr ion was immobilized to HZr,(PO,), by mixing
HZr,(PO,); with an aqueous solution of CsNO; or Sr(NO,), under the molar ratio CsNO,/ HZr,(PO,), =
1.0 or Sr(NO;),/ HZr,(PO,), = 0.5. The mixtures were treated thermally in an autoclave at different
temperatures from 200 to 275°C and Arrhenius equation was applied to the Cs and Sr immobilization
process to HZr, (PO,),. The activation energy for the immobilization process of Cs or Sr was estimated

as 179 kJ mol™ and 186 kJ mol™!, respectively
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Size evolution of onion structure under oscillatory shear flow

Zenji Yatabe™, Ruri Hidema™, Chihiro Hashimoto®, Robert Bernard Pansu®, Hideharu Ushiki™
*Laboratory of Molecular Dynamics and Complex Chemical Physics, Department of Biochemistry and
Biotechnology, United Graduate School of Agricultural Science, Tokyo University of Agriculture and
Technology, **Department of Applied Chemistry and Biotechnology, Niihama National College of
Technology, *Laboratoire de Photophysique et Photochimie Supramoléculaires et Macromoléculaires,
UMR 8531 CNRS, D’ Alembert Institute, ENS Cachan, *Laboratory of Molecular Dynamics and Complex
Chemical Physics, Institute of Symbiotic Science and Technology, Division of Ecosciences, Tokyo
University of Agriculture and Technology

Chem. Phys. Lett., 475 (2009) 101-104

The formation process of onion structure in a quaternary mixture, which consists of water, NaCl,
octanol and sodium dodecyl sulfate, has been investigated by two—dimensional light scattering under
oscillatory shear flow. In our experiment, we investigate the size evolution of onion structure
which is estimated by light scattering data with a nonlinear least—squares curve fitting method.
The time evolution of onion size is in good agreement with a stretched exponential function. The
effect of oscillatory shear flow on formation process of onions is briefly discussed by considering

the physical meaning of fitting parameters based on the integral transformation method.
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Image analysis of thickness in flowing soap films. Leffects of polymer

Ruri Hidema™, Zenji Yatabe®, Masahiko Shoji*!, Chihiro Hashimoto™, Hideharu Ushiki®*
*Laboratory of Molecular Dynamics and Complex Chemical Physics, Department of Biochemistry and
Biotechnology, United Graduate School of Agricultural Science, Tokyo University of Agriculture and
Technology , *Department of Applied Chemistry and Biotechnology, Niihama National College of
Technology, **Laboratory of Molecular Dynamics and Complex Chemical Physics, Institute of Symbiotic
Science and Technology, Division of Ecosciences, Tokyo University of Agriculture and Technology
Experiments in Fluids, 49(2010) 725-732

Two—dimensional turbulence in flowing soap films with polymer additives is analyzed by image
analysis. The power spectra of the interference patterns of turbulent soap films are calculated
The scaling exponent of the power spectrum is —5/3 for polymer free solution and —1 for dilute polymer
solution in enstrophy cascade range, which is consistent with the results of thickness fluctuations
in previous researches. We propose a Curvature analysis method which calculates the curvatures of

the interference pattern of turbulent soap films. The results suggest that the curvature histogram
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describes well the shape of the interference pattern, which is related to the shape of the vortices.
The curvature histograms for different polymer concentrations can be fitted by a stretched

exponential function.
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