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HCI GAS SENSING PROPERTIES OF TPPH2 DISPERSE IN VARIOUS COPOLYMERS.

Katsuhiko NAKAGAWA"® , Koji KUMON", Chikara TSUTSUMIZE , Kenzo TABUCHIZ® , Takahiro KITAGAWA"® , and
Yoshihiko SADAOKA"" .

S5 Applied Chemistry and Biotechnology, Niihama National College of Technology, “"“Department of
Materials Science and Engineering, Faculty of Engineering, Ehime University
Sensors and Actuators B, Vol. 65, ppl138-140, (2000).

Composite films of tetraphenylporphyrin embedded in various of polymer matrix were prepared and
their optical response to HCI gas was examined. The absorbance of the Soret and Q-bands for free-base
tetraphenylporphyrin is reversibly sensitive to ppm levels of HCl. The lower Tg of polymer matrix
than the sensing temperature is effective to enhance the sensitivity of the Soret- and Q-band region.

OPTOCHEMICAL HCI GAS DETECTION USING ALKOXY SUBSTITUTED TETRAPHENYLPORPHYRIN-POLYMER COMPOSITE
FILMS. EFFECTS OF ALKOXY-CHAIN LENGTH ON SENSING CHARACTERISTICS.

Katsuhiko NAKAGAWASC | Yoshihiko SADAOKA"Y, Heru SUPRIYATNO"®, Akiko KUBO"",
Chikara TSUTSUMIP®, and Kenzo TABUCHIP® .

HHApplied Chemistry and Biotechnology, Niihama National College of Technology ""Department of
Materials Science and Engineering, Faculty of Engineering, Ehime University
Sensors and Actuators B, Vol. 76, pp, 42-46(2001).

Composite films of 5,10,15,20-tetra (4"-alkoxyphenyl) porphyrin (TP(OR)PH,) embedded in various
of polymer matrices were prepared and their optical responses to HCl gas were examined. The
absorbance of the Soret and Q-bands for free-base TP(OR)PH, 1is reversibly sensitive to sub-ppm levels
of HCI. The lower Tg of polymer matrix than the sensing temperature is effective to the response
and recovery behaviors. A high sensitivity to sub-ppm levels of HCI was achieved using the
TP(OC,Hg)PH,-BuMA composite Films.
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Float zone growth and characterization of Pry 53(5i10,)¢0, and Smy 53(Si0,)s0, single crystals with
an apatite structure

Mikio HIGUCHI®®, Hiroyuki KATASE"", Kohei KODAIRA"® and Susumu NAKAYAMAS D

YYGraduate School of Engineering Hokkaido University and ““Department of Applied Chemistry and
Biotechnology Niihama National College of Technology

Journal of Crystal Growth, Vol.218 (2000), p.282-286.

Single crystal of apatite-type praseodymium and samarium silicates with high oxide ionic
conductivity were grown by the floating zone method. The as-grown crystals of praseodymium and
samarium silicates were green and orange, respectively, and both crystals were transparent. The
crystals did not contain inclusions, low-angle grain boundaries and twin structures but the samarium
silicate crystals contained a few cracks perpendicular to the c-axis whereas the praseodymium silicate
crystals were crack-free. Microcracks were also introduced in the samarium silicate crystals during
cutting and polishing processes. The oxide ionic conductivity of these crystals was comparable to
that of neodymium silicate with the same structure.

Nonstoichiometry in apatite-type neodymium silicate single crystals

Mikio HIGUCHI"® , Kohei KODAIRA"® and Susumu NAKAYAMADE

UOGraduate School of Engineering Hokkaido University and ““Department of Applied Chemistry and
Biotechnology Niihama National College of Technology

Journal of Crystal Growth, Vol.216 (2000), p.317-321.

Apatite-type neodymium silicate single crystals were grown by the floating zone method and their
electrical conductivity was measured. At a growth rate of 5 mmOh, the initial part of a crystal
grown from a stoichiometric (Nd:Sild9.33:6) feed rod was inclusion free, but bubble inclusions were
observed as crystal growth proceeded. An entirely inclusion-free crystal was grown, even at 5 mm
Oh, from a feed rod having a composition of Nd:Si[09.20:6. Inclusions were again formed in the end
part of a crystal grown from a feed rod Nd:Si0 9.05:6. Electrical conductivity of the Nd9.20 crystal
was almost constant over the whole length, whereas a decrease in the conductivity was observed along
the growth direction for the Nd9.33 crystal. From these results, the stoichiometric composition of
neodymium silicate is expected to be different from the congruent one, which may exist around Nd:Si
09.20:6.

Potentiometric NO, gas sensor prepared from lithium ionic conductors



Susumu NAKAYAMA
Department of Applied Chemistry and Biotechnology Niihama National College of Technology
Ceramics International, Vol.27 (2001), p.191-194.

The properties of two kinds of lithium ionic conductors, LiNdSiO, and LiSmSi0, as solid electrolytes
were investigated by designing the solid electrochemical cells such as (-) air, PtO lithium ionic
conductor( Au, LiNO;, NO,, 0, (O), for the NO, gas sensor. The electromotive force, EMF, of these
sensors increased linearly with an increase in the logarithmic value of nitrogen dioxide partial
pressure, in accordance with Nernst®s law. It was suggested from the slope of Nernst"s equation that
the one-electron reaction associated with nitrogen dioxide molecule takes place at the detection
electrode around 15000 . The 900 response time of EMF for an increase in NO, concentration were within
12 minutes at 1500 .

Leaching property of cesium immobilized by zirconium phosphate under high temperature
Susumu NAKAYAMA"™, Noriko TAKAHASHI"® and Katsuhiko ITOH""

OODepartment of Applied Chemistry and Biotechnology Niihama National College of Technology and “
“Daiichi Kigenso Kagaku Kogyo Co., Ltd.

Journal of Materials Science Letters, Vol.20 (2001), p.513-515.

HZr,(P0O,); was prepared by the thermal decomposition of NH,Zr,(P0,);, which was synthesized in advance
by a hydrothermal reaction from a stirret solution of ZrOCl,, H,PO, and H,C,0,. A mixture of CsNO,
O HZr,(PO,); in a molar ratio of 0.36 was treated at 70000 , in order to investigate the immobilization
of Cs ion. The leaching rate of Cs ion from that product was less than 10-%gOcm-0day™ in 0.1N-HCI
solution at 25000 , indicating that HZr,(PO,), reacts with CsNO; to give a stable Cs-immobilized product.

Isolation and Characterization of Aeromonas sp. B-5 Capable of Decolorizing Various Dyes
Nobuki HAYASE"", Kazuko KOUNO"", AND Kazutoshi USHIQ""

“HDepartment of Applied Chemistry and Biotechnology, “"Advanced Production Engineering Course,
Niihama National College of Technology

Journal of Bioscience and Bioengineering, Vol. 90, No.5, pp570-573, (2000)

Aeromonas sp. B-5, which has the ability to decolorize azo dyes, was isolated from soil. Aeromonas

sp. B-5 completely decolorized 100 mgO I of Bordeaux S by reductive cleavage of azo bonds under static
conditions in 24 h.
Though the decolorization of Bordeaux S by Aeromonas sp. B-5 was suppressed under shaking, rapid
decolorization was observed when the culture was changed to static conditions after cultivation with
shaking. The indigoid dye, Acid blue 74, was decolorized by Aeromonas sp. B-5 under shaking conditions,
in contrast to the decolorization of azo dyes.
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Critical surface charge density for counter-ion binding in mixed micelles of ionic with
non-ionic surfactant
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studies in surface science and catalysis 132 O . THE INTERNATIONAL CONFERENCE ON COLLOID AND  SURFACE
SCIENCE Elsevier 20010 p.97-100
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Critical Composition of Counter-ion Binding on the Surface of Nonionic and lonic Mixed Micelles
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Critical surface charge density for counter-ion binding in mixed micelles of ionic with

non-ionic surfactant
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Formation of completely ionized Oligo-micelle for double -chain surfactants

M.Manabe, K.Fujita, M.Shiomi, H.Kawamura, and H.Katsuura
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OPTOCHEMICAL HCI GAS DETECTION USING ALKOXY SUBSTITUTED TETRAPHENYLPORPHYRIN-POLYMER COMPOSITE
FILMS. EFFECTS OF ALKOXY-CHAIN LENGTH ON SENSING CHARACTERISTICS.

Katsuhiko NAKAGAWAZY . Yoshihiko SADAOKA®Y, Heru SUPRIYATNO"" ,Akiko KUBO"", Chikara TSUTSUMI®E,
and Kenzo TABUCHI"®

HHApplied Chemistry and Biotechnology, Niihama National College of Technology ""Department of
Materials Science and Engineering, Faculty of Engineering, Ehime University
00do0O0bOobOO0oo0oOo (bobobooobooo)o oo 120 7030



Composite films of 5,10,15,20-tetra(4"-alkoxyphenyl)porphyrin(TP(OR)PH,)embedded in various of
polymer matrices were prepared and their optical responses to HCI gas were examined. The absorbance
of the Soret and Q-bands for free-base TP(OR)PH, is reversibly sensitive to sub-ppm levels of HCI.
The lower Tg of polymer matrix than the sensing temperature is effective to the response and recovery
behaviors. A high sensitivity to sub-ppm levels of HClI was achieved using the TP(OC,Hs)PH,-BuMA
composite films.

Keywords: gas sensor; optochemical sensor; UV-Vis spectrum; porphyrin; hydrogen chloride;
environmental monitoring

OPTOCHEMICAL HCI GAS DETECTION USING mono-SUBSTITUTED TETRAPHENYLPORPHIN-POLYMER COMPOSITE
FILMS
Heru SUPRIYATNO® P, Katsuhiko NAKAGAWAPP , and Yoshihiko SADAOKAFP

HHApplied Chemistry and Biotechnology, Niihama National College of Technology, “"“Department of
Materials Science and Engineering, Faculty of Engineering, Ehime University
000o00bOobOOoo0oOo (obobooooo)o oo 1207030

Hydroxy(l alkoxy substituted tetraphenylporphin were synthesized and their Soret- and Q- bands

changes with HCI gas in ppm levels were examined. The both band was influenced by HCI gas concentration
and their changes in a sub-ppm levels HCI were decreased with an increase in the alkoxy chain length.
The changes of the absorbance of the Soret- and Q(0-0)-bands were enhanced by replacing ethylcellulose
with poly-hexylmethacrylate as a matrix while the recovery times prolonged. The introductions of
electron donating substituents to para-phenyl positions of the porphin ring result in the basicity
of pyrrole nitrogens.
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Polymers Secreted from Marine Microorganisms
Nobuki HAYASE"", Naoki YAMAMORI®® and Junzo SUNAMOTOQ"E

“UDepartment of Applied Chemistry and Biotechnology, “"Advanced Research and Technology Center,
Niihama National College of Technology, ""Marine Technology Institute, Nippon Paint Co., Ltd.
Poly Millennial 2000, Hawaii, USA. 2000. 12

We recently found the fouling-free natural film, Biojelly that was produced by marine microorganism.
In order to investigate the formation of Biojelly, we isolated several marine microorganisms on
nutrient agar from Biojelly. Strain SHY1-1 produced polymeric film in the medium at 300 for 1 week
in both shaking and static cultivation. The production of the film was improved by increasing the
concentration of yeast extract and glucose. The culture broth of strain SHY1-1 was very viscous,
and white compounds were precipitated by adding 3 volumes of ethanol to the supernatant. These results
indicate that strain SHY1-1 secreted a sort of polysaccharide to the culture supernatant. Strain
SHY1-1 was allocated to the genus Alteromonas due to the morphological and physiological properties.
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Interactions of surfactant counterions with poly (carboxylic acids) and ionic gels at their
low charge densities
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