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K.Hatanaka™, Y.Yoshiga™*, R.Kawazoe™*, M.Hasui**,
J.Ohgi**and H.Ogawa™ : Inelastic Deformation and Its
Life under Cyelic/Creep Loadings in Si;N,-Monolithic and
Si;Ny/SiC,-Composite Ceramics at Elevated Temperatures,
2006 TMS Annual Meeting & Exhibition, March
12-16,2006, San Antonio, Texas.

The push—pull low cycle fatigue and creep tests were
monolithic—Si3N4 and the
composite-SiN,/SiC, materials at 1,300°C, Cyclic

stress—strain response and creep strain were measured

performed in the

with newly developed extensometer. The inelastic
strain, which is greatly dependent upon stress rate,
was detected in both the materials. It was found that
inelastic strain was easier to generate under tensile
than compressive loading; the width of the hysteresis
loop is larger on the tensile stress side than on the
compressive stress side. Such a characteristic cyclic
stress—strain response is much more enhanced in the
composite— than in the monolithic—SisN, The low cycle
fatigue life plotted against inelastic strain range
is much longer in the former than in the latter.
Moreover, the greater creep resistance is attained in
the former than in the latter at the low stress level,
while converse is the case at the higher stress level.
(*Ube National College of Technology, **Faculty of

Engineering, Yamaguchi University)

Yuji Wakasa™, Masato Oka, Kanya Tanaka*, Masami
Fujii**, Syuichi Yamauchi**, and Kazuyuki Minami*:
Development of a Needle-Insertion Robot for MRI-Guided
Stereotactic Surgery, Journal of Robotics and
Mechatronics, Vol.18, No.5, pp.643—-649, 2006.10

In this paper, the operation robot which can use
the Magnetic Resonance Imaging (MRI) room is
described. The needle insertion to brain surgery
like Parkinson’ s disease requires very precise
positioning control. Inthismedical treatment, the
Leksell Stereotactic System has been used
conventionally. However, there was fault where the
target position does not check directly. Here, we

developed the robot which can check the target
position by MRI. The structure of this robot was
shown, and it was verified the adaptability to MRI.
(*Yamaguchi University, **Yamaguchi University
Hospital)
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Hirohito YAMASAKI, _ Yousuke MAKIHATA,
Kimitoshi FUKUNAGA™ : "Efficient Phenol Removal of
Wastewater from Phenolic Resin Plants using Crosslinked
Cyclodextrin Particles", Journal of Chemical Technology
and Biotechnology, 81:1271-1276 (2006)

Removal of phenolic compounds from a raw industrial
wastewater from phenolic resin processing, of which the
components are phenol (8.9 wt%), m- and p-cresols (0.33 wi%),
and xylenols (0.044 wt%), was carried out by using crosslinked
cyclodextrin particles as a sorbent. A series of sorbents was
prepared by varying the combination of cyclodextrin (CyD),
B-CyD, y-CyD, Mix-CyD (a-CyD: 3-CyD: y-CyD: dextrin =
30 : 10 : 10 : 50 wt/wt), the crosslinker, hexamethylene
diisocyanate (HDI) or toluene-2,6-diisocyanate (TDI), and their
molar ratio in the reaction batch. The removal of the phenolic
compounds from raw industrial wastewater was an
instantaneous process and was completed within about five
minutes. The best removal efficiency was obtained by the
crosslinked B-CyD with HDI in a 1:8 molar ratio or the
crosslinked Mix-CyD with HDI also in a 1:8 molar ratio. The
prepared sorbents were efficiently regenerated by elution of the
adsorbed phenols from the crosslinked polymers with methanol.
(*Faculty of Engineering, Yamaguchi University)

[ERaE]

Hirohito  YAMASAKI, Yousuke MAKIHATA,
Kimitoshi FUKUNAGA * : "Novel Spherical Porous
Crosslinked Cyclodextrin Polymers and their Application as
a Sorbent for Phenol Removal of Wastewater'', Proceedings
of 2005 International Chemical Congress of Pacific Basin
Societies, ENVR 0354, Hawaii (USA) Dec. 15-20 (2005)

Phenols separation of the raw industrial wastewater discarded
from phenolic resin processing of which components are phenol
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(8.9wt%) have been carried out by using spherical crosslinked
pB-cyclodextrin (BCyD) polymers as a sorbent. Two kinds of
crosslinked BCyD polymers were prepared by using
diisocyanate or photo-crosslinkable groups as crosslinking
points. Spherical fCyD sorbents were prepared by the gelation
of prepolymers with sodium alginate and calcium chloride,
followed by the crosslinking of them. Properties and separation
yields of spherical diisocyanate crosslinked BCyD polymer
(IBCyD/HDI(1/8))/HDI) and photo-crosslinked BCyD polymer
(IPBCyD[80)/UV) were as follows: average diameter, ¢3.5 mm;
average compressive strength, 1.7 MPa; 71% (after 24h) and
$2.9 mm, 3.8 MPa, 66% (after 24h), respectively. The
observations of scanning electron microscope pictures
suggested that IPBCyD[80}/UV sorbent had more thick
inner-structure than [BCyD/HDI(1/8)[/HDI sorbent, and the
surface of that was covered by thin film.

(*¥Faculty of Engineering, Yamaguchi University)

Haruna TSUJIMURA, Hirohito YAMASAKI, Kimitoshi
FUKUNAGA * , Emiko SHINAGAWA, Sadaaki
MURAKAMI : '"Nitrification of High Concentration
Ammonium Wastewater with a Bubble Column installed
with Immobilized Nitrifying Bacteria'', Proceedings of 2005
International Chemical Congress of Pacific Basin Societies,
ENVR 0358, Hawaii (USA) Dec. 15-20 (2005)

Biological nitrogen removal from wastewater generally
consists of two stages, aerobic stage (nitrification) and anaerobic
stage (denitrification), and the former stage often becomes a
rate-determing step because the growth rate of nitrifying bacteria
is very low. For the establishment a compact treatment process
the enforcement of nitrification is strongly desired. In this study,
the nitrous and nitric acid production capacity was examined
using a bubble column and various suppotts for immobilizing of
nitrifying bacteria which were acclimated to resist high
concentration NH,-N at 5,300 ppm or above. The column
installed with a support which containing the inorganic fine
powder such as activated carbon, fly ash, or activated alumina
showed higher ammonium-N removal than the support without
it.

(*Faculty of Engineering, Yamaguchi University)

Hirohito YAMASAKI, _ Kimitoshi FUKUNAGA * :
"Recovery of Phenol from Phenols Wastewater by
Spherical Porous Crosslinked Beta-Cyclodextrin Polymer'',
Proceedings of Ist European Chemistry Congress, HS-1L-27,
p-197, Budapest (Hungary) Aug. 27-31 (2006)

The beta-cyclodextrin (bCyD) polymers of low degree of

crosslinking was prepared by the treatment of bCyD with
hexamethylene diisocyanate (HDI) at molar ratio of 1:8
(bCyD/HDI(1/8)). The suspension of the result powdery
polymer in aqueous sodium alginate was added dropwise to an
aqueous calcium chloride solution to yield spherical porous
bCyD prepolymers. The prepolymer was lyophilized and
re-crosslinked with HDI and the secondary crosslinked bCyD
polymer ([bCyD/HDI(1/8)]/HDI) was used as a sorbent for
phenol from the raw industrial wastewater from phenolic resin
processing, of which components were phenol (8.9 wt%o), m-
and p-cresols (0.33 wt%), and xylenols (0.044 wt%).

A fluidized bed adsorption and a batchwise adsorption followed
by the desorption with methanol were successfully applied for
the recovery of phenol from the phenols wastewater. Both
adsorption methods with [bCyD/HDI(1/8))/HDI showed good
recoveries of phenol as shown by the typical result : 27 g of
phenol of purity over 80% was recovered from 500 mL of raw
phenols wastewater.

(*Graduate School of Science and Engineering, Yamaguchi
University)
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Shuji Yoshikawa, Takashi Suzuki*: “Stability of the
solution to theFalk model system of shape memory
alloys", AIMS' 6th International Conference on Dynamical
Systems, Differential Equations
University of Poitiers, France, 2006.6.
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[FEEFRCK CERREBFE]
Shuji Yoshikawa: “Unique global existence for a
three-dimensional thermoelastic system of shape memory
alloys',Advances in the Mathematical Sciences and
Applications, 23 (2005),pp.603-627.
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Toyohiko Aiki*, Atsushi Kadoya**, Shuji Yoshikawa:
“One-dimensional shape memory alloy problem with small
viscosity'',Mathematical
Phenomena: Modelling, Analysis and Simulations,
GAKUTO International Series of Mathematical Sciences
and Applications, 23 (2005), pp.1-8.
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materials'' ,Mathematical Nonlinear
Phenomena: Modelling, Analysis and Simulations,

GAKUTO International Series of Mathematical Sciences
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