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Y. Okamura, J. Ukegawa, K. Haruyama, A.
Suzuki: Theory of the Distribution of Tracers
displaced by a vacancy, in “Statistical and Condensed
Matter Physics” (Nova Science Pub. 2007) pp.151-158

The distribution probabilities of tracers with the
directional correlations in a self-diffusion via vacancy in
solids are obtained analytically. The expression is also
investigated by Monte Carlo (MC) method and shows a
good agreement with the result obtained from MC
method. Those shapes are also compared with a
well-known Gaussian distribution (GD) appeared in the
diffusion process. It is found that they deviate narrower

around the mean value from GD, although the shapes of
probabilities show GD characteristics. We may
approximate it with the GD scaled by the correlation
factor.

("Tokyo University of Science)

S. F ujita*, Y. Okamura; On the Simple-Composite
Quantum Hall Effect for a Multi-Layer System, in
“Statistical and Condensed Matter Physics” (Nova
Science Pub. 2007) pp.235-246

Experiments show that (a) the Quantum Hall (QH)
states at the Landau level occupation number (filling
factor) nu =2P/Q for a double-layer system mimic the
QH states at nu =P/Q for a Single Layer (SL), and (b) the
QHE (effect) is observed at lower magnetic fields and at
higher temperatures. These behaviors are analyzed based
on the electron-fluxon model in which the electrons and
the flux quanta (fluxons) are bound by the phonon
exchange. For an m-layer system the simple composite
QH states at nu =mP/QQ mimic the QH states at nu =P/Q
for a SL, and the QHE is observed at lower fields (higher
temperatures) with higher m.

(" State University of New York)
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Hirohito YAMASAKI, . Yousuke MAKIHATA,
Kimitoshi FUKUNAGA* "Preparation  of
crosslinked [-cyclodextrin polymer beads and their
application as a sorbent for removal of phenol from
wastewater", Journal of Chemical Technology and
Biotechnology, 83:991-997 (2008)

(*Graduate School of Science and Engineering,
Yamaguchi University)

The crosslinked 3-CyD prepolymer was synthesized
by treatment of 3-CyD with hexamethylene diisocyanate
(HDI) at a molar ratio of 1:8. The suspension of the
resulting powdery prepolymer in aqueous sodium
alginate was added dropwise into an aqueous calcium
chloride solution to precipitate the spherical (-CyD
prepolymer gels. The spherical prepolymer gel was
lyophilized and re-crosslinked with HDI to afford the
[3-CyD polymer beads. The physical properties of the
beads were as follows: average diameter: 3.4 mm;
average compressive strength: 2.17 MPa; porosity:
47.0 %; specific surface area: 348 m*/g. The removal of
phenol from raw industrial phenolic wastewater with the
[3-CyD polymer beads was carried out in either a shaker
or upflow column at 25°C. After seven times of
accumulated adsorption, the phenol concentration of
89000 ppm decreased to as low as 350 ppm in the former

and 490 ppm in the latter. Adsorbent [3-CyD/HDI (1/8)]
/HDI polymer beads having a good regular shape and
high mechanical stabilities were newly prepared by a
stepwise crosslinked method. The results of sorption
experiments show that the beads exhibit high sorption
capacities toward phenolics in raw industrial wastewater.
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Hirohito YAMASAKI, Yasuyuki NAGASAWA,
Kimitoshi FUKUNAGA*: '"Preparation of novel
hydrogel beads bearing [-cyclodextrin and
application as an immobilizing support for phenol
degradation  bacteria", Proceedings of 18"
International Congress of Chemical & Process
Engineering, Summaries 4, p.1571, Praha(Czech
Republic), Aug. 24-28 (2008)

(*Graduate School of Science and Engineering,
Yamaguchi University)

In recent years, the development of reformative
technology to remove aromatic pollutants from the
industrial wastewater is hoped. We have carried out the
effective removing of phenol from the wastewater by
co-immobilizing phenol degrading bacteria and hydrogels
which are able to concentrate phenol. The spherical
hydrogels (IPBCyD-co-ENTG) were obtained by the
photo-crosslinking reaction with photo-crosslinkable
units bearing (3-cyclodextrin (IPBCyD) and polyethylene
glycol units (ENTG, supported by Kansai Paint Co., LTD.
Osaka) for 10 min after the gelation with calcium alginate.
Phenol degradation bacteria were immobilized onto the
hydrogel and cultured for one month in bubbling vessel.
The hydrogels of different IPBCyD contents were
prepared and their physical properties were measured.



The hydrogels were used for batchwise removal tests at
the initial phenol concentration of 500 mg/L. Results
from the time course of phenol concentration, the time
until the concentration of phenol reach to 0 mg/L was
depended on the IPBCyD contents in biocatalyst. The
introduction of BCyD units to the support was very
effective.

Hirohito YAMASAKI, Aya ODAMURA, Kimitoshi
FUKUNAGA?*: '"Preparation of photo-crosslinked
[-cyclodextrin polymer beads and their application as
a sorbent for phenols removal of wastewater",
Proceedings of 18" International Congress of
Chemical & Process Engineering, Summaries 4,
p-1572, Praha(Czech Republic), Aug. 24-28 (2008)

(*Graduate School of Science and Engineering,
Yamaguchi University)

Phenols separation from the raw industrial wastewater
discarded from phenolic resin processing containing 8.9
wt% of phenol have been carried out by using
photo-crosslinked ~ (-cyclodextrin (3CyD) polymer
beads as a sorbent. Photo-crosslinkable groups were
introduced to BCyD (IPBCyD) by the reaction of BCyD
with isophorone diisocyanate (IPDI) and 2-hydroxyethyl
acrylate (HEA) at a molar ratio from 1: 1: 1to1:4:4
for 24 h at 70°C in dimethyl sulfoxide (DMSO). The
suspension of the resulted IPBCyD in aqueous sodium
alginate (1 wt%) was added dropwise to an aqueous
calcium chloride solution (3 wt%) to yield spherical
IPBCyD prepolymer. To obtain photo-crosslinked 3CyD
polymer beads (IPBCyD/UV), the spherical IBPCyD
prepolymer was then photo-crosslinked with UV for 10
min followed by lyophilization. The excellent polymer
beads of round prepared by IPBCyD reacted at molar
ratio of BCyD : IPDI: HEA=1:3.5: 3.5 in feed showed
71% of phenol removal efficiency after 24 h. The
physical properties of that sorbent were as follows:
diameter, 2.7 mm; compress strength, 6.5 MPa; porosity,
41.4%; specific surface, 2.89 m/g.

Hirohito YAMASAKI, Sadaaki MURAKAMI*,
Taiji ITO, Kimitoshi FUKUNAGA**: "Treatment of
super high concentration ammonium wastewater
with immobilized aerobic nitrifying bacteria and
stripping effects", Proceedings of 18" International
Congress of Chemical & Process Engineering,
Summaries 4, p.1577, Praha(Czech Republic), Aug.
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24-28 (2008)

(*President, Hiroshima National College of Maritime
Technology)

(**Graduate School of Science and Engineering,
Yamaguchi University)

Nitrifying bacteria acclimated to tolerate concentrations
of ammonium sulfate as high as 5300 mg/L were
prepared from activated sludge (AS) or effective
microorganism groups (EM) and physically immobilized
on polymeric spherical hydrogel (KU, AL, AL[C],
ALJ[F]), polymeric cubic hydrogel (ALCu, ALCu[C]),
pelletized polypropylene (BCP[C]), or cylindrical
polypropylene (ALT, ALT[C]). The supports AL[C],
BCP[C], ALCu[C], and ALT[C], contain activated
carbons (C), and AL[F] contains fly ash (F). Entrapped
bacteria were also prepared by the crosslinked gelation of
poly(vinyl alcohol) (PVA) with boric ion in the presence
of C, F, or activated alumina (Al) to yield PVA[C],
PVAJF], or PVAJAI], respectively. Removal of high
concentration of ammonium with acclimated nitrifying
bacteria and stripping from model wastewater were
carried out. Interestingly, entrapped bacteria produced
NOs™ from NH,' in series, while AS/PVA and physically
immobilized bacteria produced only NO, from NH;'.
Complete nitrification reactions were examined by using
immobilized bacteria, NO,-producing AS/ALT[C]
(bacteria/support) and NO;-producing EM/PVA[AL].
High concentration of NH; was almost completely
nitrified to NO, or NOj after 35 or 50 days, respectively.
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T. Sakurai, K. Osaki and T. Tsujikawa, Kinematic
Model of Propagating Arc-like Segments with
Feedback, Physica D 237(2008), 3165-3171.
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N. Kurata, K. Kuto, K. Osaki T. Tsujikawa and T.
Sakurai, Bifurcation Phenomena of Pattern Solution
to Mimura-Tsujikawa Model in One Dimension,
Proceeding of Gakuto International Series,
Mathematical Sciences and Applications vol. 29(2008),
265-278.
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M. Efendief, E. Nakaguchi and K. Osaki,
Dimension Estimate of the Exponential Attractor for
the Chemotaxis-Growth System, Glasgow Math. J.50
(2008), 483-497.
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Shuji Yoshikawa, Irena Pawlow*, Wojciech M.
Zajaczkowski**:"Quasilinear thermoelastic system
of shape memory alloys with temperature dependent
heat conductivity'', International Conference on Free
Boundary Problems in Chiba 2007, Nonlinear
Phenomena with Energy Dissipation;-Mathematical



Analysis, Modelling and Simulation-,2007.11.
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5 J)A =, Wojciech M.
Zajaczkowski**:"Quasilinear thermoelastic system
of shape memory alloys with temperature dependent
specific heat", Z HEBMYFEREIF— 4HEXE,
2008. 2.
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(*System Research Institute, Polish Academy of
Sciences,

**nstitute of Mathematics, Polish Academy of
Sciences)

Irena Pawlow®,

Shuji Yoshikawa, Irena Pawlow*, Wojciech M.
Zajaczkowski**:"Quasilinear thermoviscoelastic
system of shape memory alloys", WIAS Seminar,
Wierstrass Institute for Applied Analysis and

Stochastics, Berlin, 2008.6.
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(*System Research Institute, Polish Academy of
Sciences,

**nstitute of Mathematics, Polish Academy of
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5 E =, Wojciech M.
Zajaczkowski**:"Quasilinear thermoviscoelastic
system of shape memory alloys", Thermo-Visco-
Elastic Eqns (ZB7 %35, FHEHEAY, 2008. 6.
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Irena Pawlow*,

#AEx, #)IA_—: “Stability of the steady state for
multi-dimensional thermoelastic systems of shape
memory alloys", f#Tt I —, FER¥E 2008. 10.
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Takashi Suzuki*, Shuji Yoshikawa: * Stability of the
steady state for multi-dimensional thermoelastic
systems of shape memory alloys", PDE
approximations in Fast reaction — Slow diffusion
scenarios, Lorentz Center, Leiden University, Leiden,
2008.11.
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Kei Miura : Galois points for plane curves and
Cremona transformations, Journal of Algebra 320
(2008), 987-995.

We study the relation between Galois points for plane
curves and Cremona transformations.

First, we prove that a Galois point is preserved by a
standard quadratic transformation.

Then, we define a certain minimality for a pair of a
plane curve and a Galois point.

So that, we study defining equations of plane curves
with a Galois point.
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