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Detection of Gaseous Hydrogen Peroxide Using Planar-Type Amperometric Cell at Room
Temperature

Shigeki KUWATA" !, Yoshihiko SADAOKA® 2

O 1pepartment of Industrial Chemistry, Niihama National College of Technology, " “Department of
Materials Science and Engineering, Faculty of Engineering, Ehime University

Sensors and Actuators, B65, 325-6,(2000)

An amperometric cell using two comb-type electrodes was examined for detection of gaseous hydrogen
peroxide in air at room temperature.  The planar-type sensor element was composed of the following
cell:(cathode)Aul] Nafion Pt(anode). The cell current was found to increased lineary with an
increase in concentration of hydrogen peroxide at external applied voltage of 0.5 V (below the
decomposition voltage of water). It was also found that the cell could respond sensitively with
a fast response to gaseous hydrogen peroxide.

Solubilization of Homologous w-Phenylalkanols into Gel and Liquid-Crystalline Liposome
Membranes of Dipalmitoylphosphatidylcholine

Hideo Kawamura® !, Masahiro Manabe” *, Kohhei Yuyama" 2, Hajime Katsu-ura” !, and Masaki

Shiomi® *

Y pepartment of Applied Chemistry and Biotechnology, " 2Advanced Production Engineering Course
Journal of Solution Chemistry, Vol. 28, No. 11, ppl239 - 1247, (1999)

The gel-to-liquid-crystalline phase transition temperature T, of dipalmitoylphosphatidylcholine
(DPPC) liposome membrane was measured in the presence of homologous w-phenylalkanols (phenol to
8-phenyl-1-octanol). The decrease in T, induced by the alkanols allowed us, by the van"t Hoff
equation for freezing-point depression, to estimate two partition coefficients of each alkanol:
gel membranel bulk water K, ¢ and liquid-crystal line membraned bulk water K, '. Shorter alkyl chain
alkanols were solubilized only in the liquid-crystalline membrane, i.e., K, ¢ O 0, whereas
longer-chain alkanols were solubilized not only in the liquid-crystalline membrane but also in the
gel membrane. The former result suggests that the fraction of liquid-crystalline phase in the
liposome membrane is 0.83 at T,. From the latter result, the values of the free energy changes
of transfer of the alkanol molecules from bulk water to liposome membrane were estimated to be -3.46
kJ-mol”(liquid-crystalline membrane)and -3.85 kJ-mol“* (gel membrane) per CH, group in the alkanol
molecules.

Oxide lonic Conductivity of Apatite Type Nd, 33(Si0,)¢0, Single Crystal

Susumu NAKAYAMA® 1, Masatomi SAKAMOTOP 2, Mikio HIGHCHI® 2, Kohei KODAIRAT 3, Mineo SATOP 4, Shinichi
KAKITA" 5, Toshihisa SUZUKIP 5 and Katsuhiko ITOH" °

Y 1Department of Applied Chemistry and Biotechnology Niihama National College of Technology, "
Faculty of Science Yamagata University, " *Graduate School of Engineering Hokkaido University,
Y “Faculty of Engineering Niigata University and " SDaiichi Kigenso Kagaku Kogyo Co. Ltd.
Journal of the European Ceramic Society, Vol.19 (1999), p.507-510.



Single crystal of hexagonal apatite type Nd, ;,(S10,)¢0, which is an oxide ionic conductor was
prepared by the FZ method and an anisotropy of its conductivity was investigated. The conductivity
of a parallel component to a c-axis (2.1x10® Scm™ at 3000 ) was higher about one order of magnitude,
compared with that of perpendicular component.

Potentiometric CO, Gas Sensor Prepared From Lithium lonic Conductors

Susumu NAKAYAMA® !, Taro ASAHI" 2, Shigeki KUWATA® !, Shinji IMAI" ® and Masatomi SAKAMOTO® 4

U pepartment of Applied Chemistry and Biotechnology Niihama National College of Technology,

O 2Department of Materials Engineering Niihama National College of Technology, ° 3Sharp Takaya
Electronics Industry Co. Ltd. and " “Faculty of Science Yamagata University

Journal of the Ceramic Society of Japan, Vol.107 (1999), p.587-590.

The properties of five kinds of lithium ionic conductors, LiLaSiO,, LiNdSiO,, LiSmSi0,, Li,Zr(PQ,),
and L1AIS1,0;, as solid electrolytes were investigated by designing the solid electrochemical cells
such as (-) air, Pt lithium ionic conductor( Au, Li1,C0;, CO,, 0, (O), for the CO, gas sensor. The
electromotive force, EMF, of these sensors increased linearly with an increase in the logarithmic
value of carbon dioxide partial pressure, in accordance with Nernst®s law. It was suggested from
the slope of Nernst®s equation that the two-electron reaction associated with carbon dioxide
molecule takes place at the detection electrode above 40000 . The 9000 response times of EMF for
all these sensors for an increase in CO, concentration were within 2 min at 4500 .

Effect of La,0; addition on thermal-stability of Y-TZP

Susumu NAKAYAMA® 1, Shinji IMAI® 2 and Masatomi SAKAMOTO" ®

9 1pepartment of Applied Chemistry and Biotechnology Niihama National College of Technology,
" 2Sharp Takaya Electronics Industry Co. Ltd. and  SFaculty of Science Yamagata University
Journal of Materials Science Letters, Vol.18 (1999), p.1339-1342.

Mechanical properties of Y,0,-doped tetragonal zirconia polycrystals (Y-TZP) have been examined
by adding various amounts of La,0;. When 0.3 - 0.5 molO La,0; was added, the three-points bending
strength of Y-TZP at room temperature did not change even after the autoclave test at 250C for 50h.
Also the modulus of elasticity was little affected by the addition of La,0; in the range of room
temperature to 100000 .

Growth of apptite-type neodymium silicate single crystals by the floating-zone method
Mikio HIGUCHI” !, Kohei KODAIRA” ! and Susumu NAKAYAMA® 2

Y 1Graduate School of Engineering Hokkaido University and " 2Department of Applied Chemistry and
Biotechnology Niihama National College of Technology

Journal of Crystal Growth, Vol.207 (1999), p.298-302.

Apatite-type neodymium silicate single crystals, which show high oxide ionic conductivity, were
successfully grown by the floating-zone method. At a growth rate of 5 mm h, numerous tiny bubbles
were easily incorporated into the crystal, whereas those grown at 2 mmOh contained no bubbles.
The crystals were found to have sufficient quality for electrical measurements, that is, no low-angle
grain boundaries nor twin structures were observed by polarizing microscopy.

lonic conductivities of apatite type Ndy(5i0,)¢0; 5. (X=9.20 and 9.33) single crystals
Susumu NAKAYAMA® *. Masatomi SAKAMOTO® 2, Mikio HIGUCHI® 2 and Kohei KODAIRAP 2



Y 1Department of Applied Chemistry and Biotechnology Niihama National College of Technology,
O 2Faculty of Science Yamagata University and " S3Graduate School of Engineering Hokkaido
University

Journal of Materials Science Letters, Vol.19 (2000), p.91-93.

Apatite type Nd,(S10,)c0; 5.1 (X0 9.20 and 9.33) single crystals which is an oxide 1onic conductor
were prepared by the FZ method and an anisotropy of its conductivity was investigated. The
conductivity of a parallel component to a c-axis ( o Il -value ) was higher about one order of
magnitude, compared with that of perpendicular component for the of Nd, ,,(S10,)¢0; s and Nd, 33(S10,)0, ,
single crystals. Theo Il -value (9.9x10°S cm™ at 10000 ) of Ndg ,,(Si10,)0; s Single crystal is about
1.2 - 7 times higher than that ( 4.9x10° S cm™ at 1000 ) of Nd, 5,(Si0,)0, , single crystal. This
may be because the oxygen vacancy concentrations on the 2a site of Nd, 3,(S10,):0, , and Ndg ,,(S10,)0; 5
single crystals are about 0 and 0.2, respectively.

Preparation, microstructure and electrical property of (CoO Co0) mixture by thermal
decomposition of [Co(NH,).](C,0,),04H,0

Susumu NAKAYAMA® ! and Masatomi SAKAMOTO- 2

Y 1Department of Applied Chemistry and Biotechnology Niihama National College of Technology and
Y 2Faculty of Science Yamagata University

Ceramics International, Vol.26 (2000), p.119-122.

The thermal decomposition of hexaamminecobalt(l11) oxalate tetrahydrate, [Co(NH;)¢](C,0,),04H,0,
was investigated in a helium stream. The decomposition occurs in three steps. TG, IR and XRD
analyses revealed that the anhydrate, the cobalt (11) oxalate, CoC,0,, and the (Col] Co0) mixture
are formed in the range of 165 to 1750 , 250 to 27000 and above 33000 , respectively. SEM photographs
and XRD results of the final (Co Co0) mixture showed that the Co-component is rich near the upper
part and the CoO-component is rich in the lower part. Specific surface areas and electrical
resistivities of decomposition products are also reported.

Mechanical properties of yitterbia stabilized zirconia ceramics (Yb-TZP) fabricated from
powders prepared by co-precipitation method

Susumu NAKAYAMA® 1, Sachihiko MAEKAWA® 2, Tetsuji SATO" 2, Yoshio MASUDA" 2, Shinji IMAIY ® and
Masatomi SAKAMOTO" *

U pepartment of Applied Chemistry and Biotechnology Niihama National College of Technology, °
Daiichi Kigenso Kagaku Kogyo Co. Ltd., " Sharp Takaya Electronics Industry Co. Ltd. and *
*Faculty of Science Yamagata University
Ceramics International, Vol.26 (2000), p.207-212.

2.0, 2.4, 2.6, 3.0 and 3.5 molO Yb,0,-doped tetragonal zirconia polycrystals (Yb-TZP) were
fabricated and their mechanical properties (three-points bending strength (of), Vickers hardness
(Hv) and fracture toughness (K,.)) were measured. The value of o f was the highest for the 2.6
mol0 Yb,0,-doped sample. The Hv-value increased and the K,.-value decreased, as the Yb,0; content
increased. The comparison of these mechanical properties with those of the corresponding Y,0,-doped
zirconia (Y-TZP) revealed the excellence of Yb-TZP, though slight.
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Effect of Interaction between Protein and Surfactant in Aqueous Phase on Extraction Rate of
Protein into Reversed Micellar Solution

Takumi KINUGASA™ !, Kimiko SANAGI® 2, Kunio WATANABE" !, Hiroshi TAKEUCHI" 3

U pepartment of Applied Chemistry and Biotechnology, Niihama National College of Technology,
o 2pdvanced Production Engineering Course, Niihama National College of Technology, U °Department
of Chemical Engineering, Nagoya University

International Solvent Extraction Conference 1999 (1999)

The relationship between the extraction rate of proteins and the formation of the complex in
aqueous salt solution was investigated. The extraction rate of lysozyme was measured from the aqueous
phase presaturated with an organic surfactant AOT solution in advance. In NaCl agueous system, the
rate from aqueous solution containing the surfactant was similar to that from the unsaturated organic
solution, whereas in KCI media, the faster extraction was observed in the surfactant containing
solution in the range of lower salt concentration. The solubilization rate of AOT from organic to
aqueous KCI phase was lower than that to NaCl solution. We can conclude that the complex formation
of protein and surfactant promoted the protein extraction.
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