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DEVELOPMENT OF AN ECO-FRIENDLY SENSOR ELEMENT-(OPTICAL HCI DETECTION
USING COMPOSITE FILMS OF TETRAPHENYLPORPHYRIN-BIODEGRADABLE POLYMER)
Katsuhiko NAKAGAWA®!, Emi HOTANIZ?!, Chikara TSUTSUMI®®, Nobuki HAYASE"!, Michiaki MABUCHI"!, Heru
Supriyatno”?, and Yoshihiko SADAOKA"Z.

Ulapplied Chemistry and Biotechnology, Niihama National College of Technology, “%Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University

Chemical Sensors, Vol. 17, Supplement B, pp 484-486 (2001).

Composite films of 5,10,15,20-tetraphenylporphyrin(TPPH,) embedded in various biodegradable
polymer matrices(BPM) were prepared and their optical response to HCI gas were examined in comparison
with nonbiodegradable polymer matrices(NBPM). The absorbance of the Soret and Q-bands for BPM
composite films are reversibly, more sensitive to low ppm levels of HCI gas than for NBPM composite
films. High sensitivity to low ppm levels of HCI gas was achieved by using a TPPH,-poly(butylene
succinate adipate)composite film.

Optochemical Sensor for HCl Gas Based on tetraalkoxyphenylporphyrin Dispersed in an
Acrylate Polymer Matrix

Heru SUPRIYATNO?”, Katsuhiko NAKAGAWA'™, Yoshihiko SADAOKAZ

10ppplied Chemistry and Biotechnology, Niihama National College of Technology, *”Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University

Sensors and Materials, Vol. 13, pp 359-371 (2001).

Tetraalkoxyphenylporphyrin-polymer composite films were prepared and examined for the detection
of HCI gas. The sensing process is characterized by the following steps; the sorption of HCI to
the polymer metrix (HCl O HClg,,), and the disprotonation of the porphyrin (TPPH, O 2HClg,, &
TPPH, 220 2CI"). Based on the Imax of the Q band of the dicationic form of the porphyrin in acrylate
polymers, the equilibrium constants of the diprotonation for all tetraalkoxyphenylporphyrins uses
are expected to be almost the same, i.e., the effect of the alkyl chani of the substituent is not
observed, and those values are matrix and is of the order of butyl methacrylate 0O hexyl methacrylate
O hexyl acrylate. A faster response to an increase in HCl was observed for the composite made
from a polymer with a lower glass transition temperature, but the sensitivity decreased.

Optochemical HCI gas detection using mono-substituted tetraphenylporphin-polymer composite
films
Heru SUPRIYATNO?”, Katsuhiko NAKAGAWA'™, Yoshihiko SADAOKAZ
10ppplied 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 36-41 (2001).

Hydroxy-[J alkoxy-substituted tetraphenylporphin were synthesized and their Soret- and
Q-bands’ changes with HCI gas in ppm levels were examined. Both the bands were influenced by HCI
gas concentration and their changes in sub-ppm levels of 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 polyhexyl methacrylate as a matrix while the recovery times
prolonged. The introductions of electron donating substituents to p-phenyl positions of the porphin
ring result in the basicity of pyrrole nitrogens.

FT-IR and ESR Spin-Label Studies of Mesomorphic Phases Formed in Aqueous Mixture of
Heptaethylene Glycol Dodecyl Ether
Tohru Inoue”?!, Hideo Kawamura”?2, Miyako Matsuda”!, Yasuhito Misono"!, and Masao Suzuki®?

U lpepartment of Chemistry, Faculty of Science, Fukuoka University, " 2Department of Applied Chemistry and
Biotechnology, Niihama National College of Technology, “*Advanced Science and Technology Research Center, Kyushu
University
Langmuir, Vol. 17, No. 22, pp 6915-6922, (2001, 10)

The phase behavior of aqueous mixtures of heptaethylene glycol dodecyl ether (C12E7) was studied
by the use of Fourier transform infrared spectroscopy and electron spin-label techniques, stressing
the conformational structure of the surfactant molecules and the dynamic aspects of the molecular
assemblies in varies phases assumed by this mixture system. When the mixture transforms from solid
to mesophases, the hygrogen bonds between terminal OH groups of polyoxyethylene (POE) chains in
the surfactant molecules and also between the POE chain and water molecules are mostly broken,
whereas the conformational structure of the alkyl and POE chains remains still highly ordered. The
order-disorder transformation of the chains is induced by the temperature rise in the mesomorphic
phases. The microviscosity of the V1 phase reported by a spin probe was the lowest among the three
mesophases assumed by this mixture system, although the bulk viscosity of the V1 phase is higher
than those of the other two phases, Hl and Lo. This suggests that the surfactant molecules are
packed rather loosely in the surfactant bilayer constituting the bicontinuous network structure
in the V1 phase. No definite correlation was found between the conformational structure of the
surfactant molecule and the order parameter derived from the spin-label study. This implies that
the dynamic properties of the surfactant molecular assemblies are determined mostly by the molecular
packing in the assemblies and are rather insensitive to the conformational structure of the
constituent surfactant molecules.

OOONASICONODODOOOOOOOOOOO

oooofn oo obe

NlopoDOoDO000000®000000000000000000

Journal of the Ceramic Society of Japan, Vol.109 (2001), p. 355-358.
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Electrical properites of apatite type oxide ionic conductors RE, 5;(Si10,)s0, (RECI Pr, Nd and
Sm) single crystals

Susumu NAKAYAMA“! and Mikio HIGUCHI"?

Ulpepartment of Applied Chemistry and Biotechnology Niihama National College of Technology and "%Graduate School
of Engineering Hokkaido University

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

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.
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lonic conductivities of apatite-type La;(6Ge0,)¢0, 0. ( O O 8 - 9.33 ) polycrystals
Susumu NAKAYAMA"! and Masatomi SAKAMOTOQ"?

Ulpepartment of Applied Chemistry and Biotechnology Ni ihama National College of Technology and "?Faculty of Science
Yamagata University

Journal of Materials Science Letters, Vol.20 (2001), p.1627-1629.

The electrical properties of polycrystalline Lag (6e0,)¢0; 55-1 (0 0 8-9.33) and La;G6eg0:501 50
(O O 10) were reported. Results were also compared with those obtained previously for Lay
( Si0)¢ 0, 51, (0 0O8-9.33) and La;Si0;0; 55 (O O10-11). In conclusion, it was found that the
sintering temperatures of La; (Ge0,)0; 571, (008, 9 and 9.33) and La,,Ge,0,; are about 200001 lower
than those of the corresponding La-Si system, though conductivities of the former system seem to
become lower than those of the latter system as far as the conductivity of Lag;3(Ge0,)0, is
compared with that of La,Si0,;, where these two mixed oxides exhibit the highest conductivities
among the respective systems. As described above, it is very meaningful for the practical use to
lower the sintering temperature.



LaFeO, perovskite-type oxides prepared by oxide-mixing, coprecipitation and complex
synthesis methods

Susumu NAKAYAMA

Department of Applied Chemistry and Biotechnology Niihama National College of Technology

Journal of Materials Science, Vol.36 (2001), p.5643-5648.

The perovskite oxide, LaFe0,;, was synthesized by three different preparation methods i.e., the
calcination of a mixture of La,0, and Fe,0, (La-Fe-0), a co-precipitated precursor (La-Fe-0H), La(OH),
and Fe(OH);, and a heteronuclear complex (La-Fe-CN), La[Fe(CN)¢]05H,0. The obtained powders were
characterized by thermogravimetric analysis, powder X-ray diffraction, electron microprobe
analysis, specific surface area measurment and scanning electron microscopy. The formation of
LaFeO; is clearly recognized for La-Fe-0, La-Fe-OH and La-Fe-CN at calcining temperatures above
1000, 800 and 6001 , respectively. The mean particle diameter of La-Fe-CN calcined at 60000 for
2 hours was 30 nm. The LaFeO,; perovskite oxide powder obtained by the thermal decomposition of
La-Fe-CN was most uniform on an atomic level and the nanosized LaFeO, powder was obtained at low
temperatures. Furthermore, the sinterability was good.

Electrical properties in a humid atmosphere of sintered Zr(RPO,),0nH,0 ( R O Li, Na, K,
Rb and Cs )

Susumu NAKAYAMA

Department of Applied Chemistry and Biotechnology Niihama National College of Technology

Ceramics International, Vol.28 (2002), p.99-103.

Five humidity sensor elements using porous ceramics prepared by sintered Zr(RPO,),0nH,0 (RO
Li, Na, K, Rb and Cs) at 10000 were produced and the effect of microstructure on the humidity
sensitivity was investigated. A layered structure was retained for the sintered samples (RO Na,
K, Rb and Cs). For sintered Zr(RPO,),0nH,0 (RO Na, K, Rb and Cs), the impedance in the low-humidity
region was about 1x 10%Q Ocm and changed about four orders in humidity region of 0 to 900JRH. The
response time of sintered Zr(RPQ,),0nH,0 (RO Li, K, Rb and Cs) for humidity change was about three
minutes with a quick change of humidity from 60 to 9000 RH and vice versa. Change in humidity
sensitivity for all the sintered Zr(RPO,),0nH,0 samples was less than 5 [0 RH for 200 days in room
conditions
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Preparation of (Li,0)s,(RE0;),.,(S10,)s;, (REO Sm, Gd, Dy, Ho, Y, Er and Yb) glasses and
their electrical properties

Taro ASAHIP?!, Yan Lin AUNG®2, Maiko SAITO®?!, Shinji IMAI®3, Masatomi SAKAMOTO®* and Susumu
NAKAYAMA® 2

Ulpepartment of Materials Engineering Niihama National College of Technology, “ZDepartment of Applied Chemistry
and Biotechnology Niihama National College of Technology, “*Sharp Takaya Electronics Industry Co. Ltd. and ““Faculty
of Science Yamagata University

Journal of the Ceramic Society of Japan, Vol.110 (2002), p.200-203.

Lithium rare-earth silicate glasses, (Li,0)s,(RE,0;);,(S10,)s;, (REO Sm, Gd, Dy, Ho, Y, Er and
Yb), were prepared by melting a mixture of Li,CO;, RE,0; and Si0, under the composition ratio of
each component. The density was increased with increasing the atomic weight of RE. Three
differential thermal analysis (DTA) exothermic peaks (Tc(O), Tc(O) and Tc(O)), attributed to
crystallization, were observed in the temperature range of 650 to 88000 . The powder X-ray
diffraction analysis indicated that Li,Si0,, (Li,S0,0 RE,Si, 0,0 RE,Si0;) and (Li,50;0 RE,Si,0,)
formed around Tc( O ), Tc( O ) and Tc( O ), respectively. The conductivity of
(Li,0)4 7(RE)0,), ,(S10,)5; ; glass was found to increase about two orders of magnitude over that
of the corresponding LisYSi,0;, ceramic.
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Effect of Interaction between Protein and Surfactant in Aqueous Phase on Extraction Rate into
Reversed Micellar Solution
Takumi KINUGASA®!, Kimiko SANAGI®?, Kunio WATANABE"!, Hiroshi TAKEUCHI"®

Ulpepartment of Applied Chemistry and Biotechnology, Niihama National College of Technology, “?Advanced Production
Engineering Course, Niihama National College of Technology, "*Department of Chemical Engineering, Nagoya University
Solvent Extraction for the 21st Century, Vol.1, p.89-93 (2001)

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 agqueous
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.

Interaction of partially ionized poly(acrylic acid) with a surfactant counterion at constant
pH values.
H. Katsuura™!, H. Kawamura®!, M. Manabe”?, and H. Maeda"?
Nl0poDO00D00000000000000%0000000000000000
Colloid Polymer Science, 279, 858-864, 2001

Binding of a cationic surfactant ion, dodecylpyridinium ion, to poly(acrylic acids) of low charge
densities was examined by potentiometry using surfactant-selective electrodes in the solutions,
where the pH was kept constant by employing a pH buffering system. The binding of the surfactant
counterions was thus able to be studied at a constant pH during the binding process. The binding
took place in two steps, the first cooperative binding step and the second gradual binding step.
The critical association concentration decreased as the pH increased, indicating the predominant
role of the electric interaction in the binding. The binding isotherms obtained at different but
constant pH values were analyzed by the matrix method, taking into account the nearest-neighbor
interactions among three different kinds of sites on the polymer: ionized, protonated, and
surfactant-bound. The theoretical analysis could describe only the first step but could not explain
the second step. A relatively large cooperativity parameter, u, was found for the first step and
it can be between 3x10° and 1x10*. When the ionic strength was decreased tenfold, the cooperativity
of the binding decreased (u O 1x 10®). The binding constants of the isolated site were
5.5-6.0x10* kg mol"! and slightly increased to 6.5x10* kg mol"! as the ionic strength decreased.
The deviation of the second step from the theoretical analysis was supposed to arise from a change
of proton dissociation constant in the nonpolar space formed by the bound surfactants.

Binding of a surfactant counterion to [low-charge-density poly(acrylic acid) and
poly(methacrylic acid).
H. Katsuura®!, H. Kawamura”!, M. Manabe™!, H. Kawasaki®?, and H. Maeda®?
fl0pDOD0000D0000000000®0000000000000000
Colloid Polymer Science, 280, 30-37, 2002

The binding of a cationic surfactant, dodecylpyridinium (C12Py) chloride, with a low charge
density poly(methacrylic acid) (PMA) was investigated in buffer solutions under the condition of
constant pH. The binding isotherms with PMA consisted of two and three steps at a pH lower and
higher than 3.2, respectively. Bindings in the first step were independent of pH and this step
was considered to correspond to the solubilization of the hydrocarbon chains of C12Py into the
nonpolar region of the compact form of PMA. This is the indication of the compact form from the
binding isotherm. At pH higher than 3.2, the second step was discriminated and it depended on the
pH. In the third step, a sharp rise in the degree of binding (R) was observed accompanying the
solubilization of the precipitates of the PMA-C12Py complex. The binding with poly(acrylic acid)
(PAA) and PMA in conventional unbuffered NaCl solutions was also examined and the pH profile of
the solution during the binding process was determined. In the case of unbuffered NaCl solutions,
the binding with PAA took place cooperatively at the critical association concentration (cac). The
binding isotherm consisted of two steps and the pH decreased with the increase in 3. The binding
isotherm of PMA, on the other hand, consisted of three steps: the pH decreased slightly in the first



step and considerably in the second step with the increase in B but it increased with g in the
third step, exhibiting a pH minimum around 3.2. The binding in the first step coincided with that
obtained in the buffered solutions. Linear relationships between g and the pH were found for both
polymers. In the case of PMA, no cac was observed in both buffered and unbuffered NaCl solutions.
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Biodegradation of Copolymers Composed of Optically Active L-Lactide and (R )- or

(S )-1-Methyltrimethylene Carbonate

CHIKARA TSUTSUMI®®, HAJIME YASUDA"?2

Ulpepartment of Applied Chemistry and Biotechnology, Niihama National College of Technology, "“Department of

Applied Chemistry, Faculty of Engineering, Hiroshima University

Journal of Polymer Science: Part A: Polymer Chemistry, Vol. 39, pp. 3916-3927 (Oct, 2001)
Random copolymerizations of L-lactide with (R )-, (§)-, or rac-1-methyltrimethylene carbonate

with bis(pentamethylcyclopentadienyl) samarium-methyl tetrahydrofuranate [(CMes),SmMe (THF)] as

a novel initiator provided high molecular weight polymers with low polydispersities. Biodegradation

of the resulting polymers with tricine and {N-[tris(hydroxymethyl)methyl]-2-aminoethane sulfonic

acid} (TES) buffers as well as activated sludge showed only a amall weight loss, whereas the polymer

with proteinase K revealed high biodegradability independent of the optical activity of

1-methyltrimethylene carbonate.

Transport behavior of protein in bulk liquid membrane using reversed micelles
Y. Nishii®, S. Nii”?, T. Kinugasa!, K. Takahashi"?
Nl0pDOoODO000000DO0000000 ®000000000000000000

Journal of Membrane Science, 195, ppll-21 (2002)

Transport of lysozyme through a liquid membrane of reversed micelles of aerosol-0T (AOT) was
studied. The feed phase was aqueous KCI or NaCl solution of lysozyme, and the recovery phase was
aqueous KCI or BaCl, solution, while the membrane is the solutions of AOT with or without contacting
the feed solution. The cations in feed phase are transferred through the liquid membrane and this
cation transfer affects that of lysozyme and the size of reversed micelles of the membrane phase.



Following transfer mechanisms have been proposed for the three systems investigated: the system
NaCI-KCI, for which formation of large aggregates in the membrane phase was observed, has a so
flexible interface that the micelles could become unstabilized in the membrane phase. For KCI-BaCl,
system, the divalent ion Ba?” is selectively and excessively adsorbed on the interface and the
negatively charged lysozyme molecules may be re-extracted at the interface of the recovery side
by the electrostatic interaction with the adsorbed Ba* ions. Both sides of the interfaces of the
system KCI-KCI have an adequate flexibility that extraction and back-extraction of lysozyme through
the membrane are attainable, although the transfer rate is rather low.

Interfacial Properties between Aqueous and Organic Phases in AOT Reversed Micellar System
for Lysozyme Extraction

K. Okada”2, Y. Nishii®!, S. Nii”?, T. Kinugasa”! and K. Takahashi®?
Nl0poDODO0000D0000000000 "000000000000000000

Journal of Chemical Engineering of Japan, 34(4), pp501-505 (2001)

The interfacial tensions of several solutions of reversed micellar systems used in protein
extraction were measured by drop weight and pendant drop methods. The organic phase was isooctane
containing aerosol-0T(AOT), and the aqueous phase was a solution of lysozyme and KCI, NaCl or CaCl,.
The effects of salt concentration, salt type, and protein on the interfacial tension were studied.
The hydration of cation associated with AOT approximately changes interfacial properties. At the
same ionic strength, the interfacial flexibility decreased with type of salt NaClO CaCl,O KCI.
This order corresponds to that of the cation®s hydration number. Overall protein transfer
coefficients were also measured under various salt concentrations for three salt systems and were
expressed by a single curve when plotted against interfacial tension.

EXTRACTION OF LYSOZYME BY REVERSED MICELLAR SOLUTION IN A SIEVE-TRAY COLUMN
Y. Nishii®!, C. Hara”!, T. Kinugasa™!, S. Nii”? and K. Takahashi"?
Nl0poDO00O00000000000000 2000000000000000000
Proceeding of International Solvent Extraction Conference 2002 in Capetown, pp656-661 (2002.3)
A sieve-tray column was designed and applied for reversed micellar extraction of lysozyme.
Two-phase flow and mass-transfer characteristics were studied under various operating conditions.
No effect of flow velocities was found on both overal I mass-transfer coefficient and droplet diameter.
Dispersed phase holdup increased with increasing velocity of continuous and dispersed phase. The
column performance was compared with that of a spray and a packed column of similar size in terms
of height equivalent per a theoretical stage. The sieve-tray column worked better at high
throughput conditions. No significant activity change was observed for lysozyme in feed solution
and that in raffinate or extract.
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Improvement of expression efficiency of lipase from several pseudomonas strains by fatty

alcohols.
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DEVELOPMENT OF AN ECO-FRIENDLY SENSOR ELEMENT-(OPTICAL HCI DETECTION USING COMPOSITE FILMS
OF TETRAPHENYLPORPHYRIN-BIODEGRADABLE POLYMER)
Katsuhiko NAKAGAWA®!, Emi HOTANI®?!, Chikara TSUTSUMI®®, Nobuki HAYASE"!, Michiaki MABUCHI"!, Heru
Supriyatno”?, and Yoshihiko SADAOKA"Z.
Ulapplied Chemistry and Biotechnology, Niihama National College of Technology, “ZDepartment of Materials Science
and Engineering, Faculty of Engineering, Ehime University
0o0Dbo0obobO0ooooOooooOo (ooooo)o oo 130120 60

Spectral changes of TPPH, dispersed in polymer matrices such as synthetic polymers and
biodegradable polymers were examined. Absorbance of the Soret- and Q- bands was sensitive to HCI
gas at ppm levels except for TPPH,-PLA composite film. For the TPPH,-PBSA film, the HCI
concentration dependence of log(l,0 1) at the Soret band was significantly enhanced in comparison
with other TPPH,-polymer films. Interestingly the maximum sensitivity was at Tg[l -4500 of PBSA.
And the most response upon switching from N, to 11ppm HCI gas was TPPH,-PBST which included phenyl
group in the main chain of polymer. On the other hand, the rate of enzymatic degradation of
TPPH,-biodegradable polymer composite films is in the order of PBAT, PBS OO PBSA O PCL. This
result suggests that a phenyl group acts as a retardant.

O0000000000O0O0OD0O000000000000 (@)
oooofooooo"poooofo0 oofooooofooooobse



Q0000000000000 00000P?000000000000000000 930000
oooog O0s8i0booo0 (Cboouoooooooo)bob1ib30 260
gbobdotoooouobobobobooboboboobootbobooooboboboboobooobn
0000 (N-Confused PorphyrindNC-P) D0 0000000000 ODODOOOOOCOCONC-P OOOOOOO
goboobobooobbooboboooooooboboobboooboo0obo0b0b0o0 HOOODOo
goooooooooobobboooooobooooooaePHHYUOODDOOOOOOD OOOOD
oooboOOoOdOg NN-OOO0OoobDooooOowoooobbboooooboooooooogoo
gboooogoboo

O0O000oO0ooDoDoOoOoOoOoOoooooooooog)

0000 o000 000000 oo o oooof o oooooooofo ooooiE
oooogPs

Q0000000000000 00000P?000000000000000000 %0000

oooog O0s8ibbooo0 (Cbooooobooooo)obob1ib30 260
gbobotooobooooooboboboboboboonoobobooban TPPH, DODOOO0O
ooooooooooobobopm OOOO KO OOOOOODODODOOCOOOOOOOOOOOOOD
gobogobobooobbooobooobooooobooboboooobooooboooboooobooooon
oobooooooobobTg OO0 e 000000 DOOODOOODOOODOO PBS (Tgh -35.000)
ooooooooobooobooboboOoboooooo o) oooobopoooobobOOooOoogoggooo
oo Tg ooooboooooCoOo0Ob00oOoog gy oobopboboOoooOOooOoooooooooo
gboboooboooobooobooooboooobooboboooobooooboo

00000O0O0D0000O000 DPPC 000000 D0OOOOOOOODOODOON

000O0°0 0000000005100 0% 0o000oe

0000000000000 0O0O0O0OD®0oo000o0ooo0oooooo0 ®™ooooo0ooooooooon

oo

00000000000 (2002.1)
0000000000000000000000000000000DPPC 000000000000
00000000000000000000000000000000000000000000000
00 000000000000000000000000000000000000000000000
00000000000 000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000 000000000000000000000000000000000000000000
0000000000 000000000000000000000

DDAB 000000000000 D0OOODOODNOODOO0OOOOOOODOn
00000000000%0 0000°00000%1 00 0% ooooPe
0000000000000 0O0O0OD 00000000 ooo0oooooo0 ®™ooooo0ooooooooon
ooao

00000000000 (2002.1)

DB 000O0000000000000000000000000000000000000000
D0 0000000 DTAB 0000000000000 0000000000000000000 000
0000000000000 0000000000000000000000000000000000
0000000 000000000000 0000000000000000000000000000



gbooobooboboboboobobooboobooboOoboOooDbbAB DOOO0O0O DTAB DO OO
gobooobobooobobooobooooooobooobobooo oo booobooooboboooobon
0o0boobboobboOoobb pbAB DOODODO DTAB DOODOOOO0DOOOODOOObOOOOoOoO
gooo

DDAB DO O 0O0OO0O0O00O00O0OO0O0OO0DOO0OOOOOOOODOO
oooo"poooof o ooooo oo ofoooooil

000000 0000000000000"?00000000000000000
gooooooooon (2002.1)

ODAB DD O0ODO0O0bO0bobOobouoboooobooboboboooobobobobooboon
goboobobooobbooobboooobooobooobobooobooobOoobbOoobobLboOoboo
gbobo0bobooobbooobboooobooobobooobbooobo0oobOo0obD OO pbAB OODOO
goboooboob o0bbooobooobooobooooooooboooboboobbooobn
goboooboooboooboooooon

Float Zone Growth and Oxide lon Conductivity of Sr,Ndy(Si0,)s0, Single Crystals
M.Higuchi®?!, H.Katase™!, Y.Masubuchi”?, K.Kodaira”! and S.Nakayama"?
Ulgraduate School of Engineering Hokkaido University and “ZDepartment of Applied Chemistry and Biotechnology
Niihama National College of Technology
The 13 International Conference on Crystal Growth 2001 O

Single crystal of Sr-substituted neodymium silicate (Sr,Ndg(Si0,)0,: SNSO) which contain no cation
vacancies have been grown by the FZ method and their electrical conductivity has been compared with
that of Nd, ;3(Si0,):0, (NSO) to clarify the effect of cation vacancies on the oxide ion conductivity
in oxyapatite-type rare-earth silicates. The electrical conductivity of the SNSO single crystal
has found to be lower by about three orders of magnitude than that of the NSO single crystal at
60001 . In NSO, net positive charge at 6h sites may be reduced because of the presence of cation
vacancies at 4f sites and the interaction between an oxide ion at the 2a site and rare-earth ions
at the 6h sites may be weakened. No reduction of net charge at 6h sites is expected in SNSO, in
which local unbalance of charge does not present.
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Polymer film produced by marine bacterium, Alteromonas sp. SHY1-1
Nobuki Hayase™!, Tomoko Sogabe”!, Hiroyuki Yamamoto"2?, and Junzo Sunamoto“?
Ulpepartment of Applied Chemistry and Biotechnology, Niihama National College of Technology, “ZInstitute of High
polymer Research, Faculty of Textile Science and Technology, Shinshu University,
Fourth International Symposium on Frontiers in Biomedical Polymers, Williamsburg, Virginiae, USA.
May 16-19, 2001

Alteromonas sp. SHY1-1 was isolated from the suspended solution of Biojelly, which was fouling-free
natural film. Strain SHY1-1 secreted water-soluble polymeric materials and water-insoluble polymer
film in natural seawater medium supplemented with yeast extract and glucose. In order to investigate
the chemical structure of naturally occurring Biojelly ® and the polymer film produced by strain
SHY1-1, these polymeric materials were analyzed by FTIR and TLC. These results indicated that these
polymeric materials were mucopolysaccharides consisting of amino sugars. The chemical structure
of Biojelly ® and the polymer film was almost same. The antifouling effect of the polymer film was
also investigated obtained in this work with the barnacle attachment. The attachment of barnacle
larvae decreased on the polymer film compared with that on glass surface.
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