000000000000440 020000 81

Soluble interleukin-60 IL-60 receptor with IL-6
stimulates megakaryopoiesis from human
CD34-cells through glycoproteind gpd 130
signaling

B.X.Sui*, K.Tsuji*,Y.Ebihara*, R.Tanaka*,
K.Muraoka*, M.Yoshida*, K.Yamada*, K.Yasukawa,
T.Taga*, T.Kishimoto*, T.Nakahata*

Blood, 93, 2525-2532[0 1999)

Here we show that sIL-6R dose-dependently enhanced
the generation of megakaryocytes[J Mks[ from CD34+
cells in serum-free suspension culture supplemented
with IL-6 and SCF. The addition of sIL-6R to the
combination of SCF+IL-6 supported substantial number
of Mk colonies from CD34* cells in serum-free
methylcellulose culture, whereas SCF+IL-6 in the
absence of sIL-6R rarely induced Mk colonies. The
results suggest that the role of IL-6 may be mainly
mediated by sIL-6R, and that gp 130 signaling initiated
by the sIL-6R/IL-6 complex is involved in human
megakaryopoiesis in vivo.

The N-terminus of gp130 is critical for the formation
of the high-affinity interleukin6 receptor complex

R. Moriz*, L.Ward*, G. Tu*, L.Fabri*, H. Ji*, K.
Yasukawa, R. Simpson*

Growth Factors, 16, 265-278 199901

Using recombinant sgp 130 produced with a FLAG
octapeptide epitope[] DYKDDDDK) at the N-terminus
(sgp 130-FLAG), we demonstrate, using biosensor
analysis and size-exclusion chromatography, that
modification of the N-terminus of sgp 130 interferes
with the formation of the stable hexameric IL-6
receptor complex. The data supports our model of the
hexameric IL-6 receptor complex, which is biased
towards the association of two IL-600 IL-6R0 gp130
trimers, and postulates the critical involvement of the
N-terminal 1g-like domain of gp130 in tethering the two
trimers to form the stable hexamer.

Expansion of human NOD/SCID-repopulating cells
FIk2/FIt3 ligand,
thrombopoietin, IL-6, and soluble IL-6 receptor

T. Ueda*, K.Tsuji*, H.Yoshino*, Y.Ebihara¥*,
H.Yagasaki*, H.Hisakawa*, T.Mitsui*, A.Manabe*,

by stem cell factor,

R.Tanaka*, K.Kobayashi*, M.Ito*, K.Yasukawa,
T.Nakahata*

J.Clin. Invest., 105, 1013-1021 (1999)

We here demonstrated a significant ex vivo expansion
of human hematopoietic stem cells capable of
repopulating in NOD/SCIL mice using a combination
of stem cell factor (SCF), FIk2/FIt3 ligand (FL), TPO ;
and a combination of IL-6 and sIL-6R (IL-6/sIL-6R).
When 1 to 2x 10* cord blood CD34* cells and the cells
cultured with SCFO FL, SCF+FL, SCFO FLO TOP,
SCF+FL+TPO+IL-6R/sIL-6R  for 7 days were
transplalanted into NOD/SCID mice, 250, 4400, 5000
and 810 recipients revealed successful engrafiment,
respectively. The results showed the usefulness of
SCF+FL+TPO+IL-6/sIL6R for the clinical application of

ex vivo expansion of human transplantable stem cell.

Preparative-scale Enzyme-catalyzed synthesis of
(R)-a -Fluorophenylacetic Acid

Y.Fukuyama*, K.Matoishi*, M.lwasaki*, E.Takizawa*,
M.Miyazaki*, H.Ohta*, S.Hanozawa, H.Kakidani,
T.Sugai*

Biosci., Biothechnol. Biochem., 63, (9), 1664-1666, 1999
A preparative scale asymmetric synthesis of (R)-a -
fluorophenylacetic acid, a useful chiral derivatizing
reagent, is described. Stating from ethyl a
bromophenylacetate a -fluorophenylmalonic acid
dipotassium salt was prepared including nucleophilic
substitution by the fluoride ion as the keystep.
Arylmalonate decarboxylase worked well on this
substrate, and (R)-a -fluorphenylac etic acid (>990
e.e.) was prepared in a quantitative yield.

Intercalation Activating Fiuorescence DNA Probe
and it's Application to Homogenous Detection of a
Target Sequence Amplification in a Closed Vessel
T.Ishiguro, J.Saitoh, R.Horie, A.Yokoyama, T.Ishiduka,
T.Hayashi

Clinical Chemistry and Laboratory Medicine,
37(Special Supplement), S131(1999)

We demonstrated homogeneous detection of HCV
RNA by fluorescence real-time monitoring of
isothermal sequence amplification in the presence of
the INAF probe, which emits enhanced fluorescence
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upon binding to complementary target sequence. The
RNA segment was amplified on the basis of cooperative
two-enzyme feed-back reaction of in vitro transcription
by SP6 RNA polymerase and the conversion of the
product, RNA, by AMV RTase into the promoter
bearing double stranded DNA. The harmonized
reaction brought to 10°fold amplification of starting
RNA, 10°copies, in 2-hour incubation at 5000 . After one-
hour incubation, the fluorescence intensity in the
readiuntube dramatically increased with the progress
of the reaction. It was also found that the increase of
the fluorescence depended on starting copies of RNA
ranged from 10°to 10°copies and the target RNA in a
sample could be quantifed on the basis of the
fluorescence profile obtained.
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Homogenous Detection of HCV RNA Multi-
Fluorescence Real-time Monitoring of Isothermal
Sequence Amplification with INAF DNA probes.
J.Saitoh, T.Taya, R.Horie, T.Hayashi, T.Ishiguro

Clinical Chemistry, 45(11), 2052(1999)

We demonstrated homogenous simultaneous detection
of multi target, HCV RNA and internal standard, in one
tubo, by two-color fluorescence real-time monitoring of
isothermal sequence amplification in the presence of
INAF probes, oxazol yellw(YO)-linked and ethidium
bromide(EtBr)-linked probes. In blue excitation
(488nm), YO-linked probe showed enhanced green
fluorescence while EtBr-linked one brought red
fluorescence, upon binding to complementary target
sequences for each. The present isothermal
amplification of the RNA segment was performed at
500 on the basis of the cooperative two-enzyme feed-
back reaction(TRC reaction) and fluorescence
intensity(515, 600nm)was monitored in the course of
the reaction. The time required for the fluorescence
enhancement reach up to the cut off value depended on
starting copies of RNA, HCV RNA and internal
standard. The real-time monitoring by multi color INAF
probes could be a powerful strategy to minimize the
risk of incorrect diagnosis bue to false-negative results.

Homogenous detection of a target nucleic acid
sequence by combination of the intercalation
activating fluorescence DNA probe and the
isothermal sequence amplification.

T.Taya, J.Saitoh, T.Ishiduka, K.Matsubayashi,
T.Ishiguro

Nucleic Acids Symposium Series, 42, 51-52(1999)

We had developed a new type of fluorescent DNA
probe, INAF probe, which can emit enhanced
fluorescence by binding to a complementary target
sequence. On the while, we developed the isothermal
nucleic acid amplification method, TRC(transcription-
reverse transcription concerted) amplification reaction,
which amplify only the RNA fragments trimmed by
scissors probe. This reaction is based on cooperative
two-enzyme feed-back reaction of in vitro transcription
by SP6 RNA polymerase and the conversion of the
product, RNA, by AMV RTase into the promoter
bearing double stranded DNA. In this work, we
demonstrated novel homogeneous real-time
fluorescence of the production of RNA fragmenes by
combination of the scissors probe to cleave target RNA,
the TRC amplification reaction, and the INAF probe to
detect amplified RNA fragment. The method
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demonstrated was highly sensitive for detection of
HCV RNA in clinical sample.

PCR-coupled Activating of Intercalating Dyes
T.Ishiguro

In: Kessler C. (ed) Noradioactive Analysis of
Biomolecules, second ed.
Berlin/Heidelberg, pp631-639(2000)
We have developed a homogeneous quantitative assay
of DNA/RNA named IM-PCR, or intercalator

monitoring-PCR, by performing PCR in the presence of

Springer-Verlag,

a fluorescent DNA intercalative dye, and monitoring
the fluorescence intensity of the PCR reaction mixture
in the course of PCR cycles. The present method gave
guantification of a starting copy number of a target
DNA/RNA in a specimen in clinically useful dynamic
range with excellent reproducibility.

Palladium/P(t-Bu).-catalyzed synthesis of aryl t-
butyl ethers and application to the first
synthesis of 4-chlorobenzofuran

M.Watanabe, M.Nishiyama, Y.Koie

Tetrahedron Letters, 40 8837-8840(1999)
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Palladium/P(t-Bu) -catalyzed synthesis of N-aryl
azoles and application to the synthesis of
4,4 4" -tris(N-azolyl)triphenylamines

M.Watanabe, M.Nishiyama, T.Yamamoto, Y.Koie
Tetrahedron Letters, 41, 481-483(2000)
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Synthesis of novel (bis)(diarylamino)thiophenes
via palladium-catalysed reaction of(di)
bromothiophenes with diarylamines

M.Watanabe, T.Yamamoto, M.Nishiyama

Chemical Communications, 133-134(2000)
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A New Palladium-Catalyzed Intramolecular
Cyclization: Synthesis of 1-Aminoindole
Derivatives and Functionalization of their
Carbocyclic Rings

M.Watanabe, T.Yamamoto, M.Nishiyama

Angewandte Chemie International Edition, 39, 2501-
2504(2000)
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Homo- and copolymerization of ethylene at high
temperature with cationic zirconocene catalysts
A.Yano, M.Sone, S.Hasegawa, A.Akimoto

Macromol . Chem. Phys. 200, 917-923(1999)
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Homo- and copolymerization of ethylene by
cationic hafnocene catalysts based on
tetrakis(pentafluorophenyl)borate

A.Yano, M.Sone, S.Hasegawa, A.Akimoto

Macromol. Chem. Phys., 200, 924-932(1999)
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Novel zirconocene catalysts for the production
of high molecular weight LLDPE in high-
temperature polymerization

A.Yano, M.Sone, S.Hasegawa, M.Sato, A.Akimoto
Macromol. Chem. Phys., 200, 933(1999)
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Influence  of ethylene

polymerization with diphenylmethylidene
(cyclopentadienyl)(fluorenyl)zirconium dichloride
catalysts at high temperature

A.Yano, S.Hasegawa, S.Yamada, A.Akimoto

J. Molec. Catal. A, Chem., 148, 77(1999)
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Propylene polymerization with dimethylsilybis(3-
methylcyclopentadienyl)MCI, [M=Ti, Zr, Hf] in
combination with methlylaluminoxane

A.Yano, S.Yamada, A.Akimoto

Macromol. Chem. Phys., 200, 1356(1999)
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Ethylene/l-hexene copolymerization with
Ph,C(Cp)(Flu)ZrCl, derivatives: correlation
between ligand structure and copolymerization
behavior at high temperature

A.Yano, S.Hasegawa, T.Kaneko, M.Sone, M.Sato,
A.Akimoto

Macromol. Chem. Phys., 200, 1542(1999)
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Propylene polymerization with Ph,C(3-
RCp)(Flu)ZzrCl[R=Me, i-Pr, PhCH,, Me_Si]
catalysts activated MAO and Me,PhNHO
B(CF,)/i-Bu Al

A.Yano, T.Kaneko, M.Sato, A.Akimoto

Macromol. Chem. Phys., 200, 2127(1999)
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Effect of ligand structures on high temperature
homo- and copolymerization of ethylene by
cationic hafnocene catalysts based on
tetrakis(pentafluorophenyl)borate

A.Yano, M.Sone, S.Yamada, S.Hasegawa, M.Sato,
A.Akimoto

J. Molec. Catal. A. Chem., 156, 133(2000)
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Optical and Acoustic Investigation of Binary
Blends of Polypropylene with Ethylene- -Olefin
Copolymer.

M.Yamaguchi, K.Nitta*

Polym. Eng. Sci., 39, 833(1999)

The effects of morphology on mechanism of plastic
deformation are investigated for binary blends of
isotactic polypropylene and rubbery ethylene-1-
hexene copolymers. In this work, plastic
deformation develped during elongation is
investigated by measuring light transmittance,
electron microscopy, and ultrasonic propagation in
the temperure region between 298 K and 353 K. It
is found that the compatible blends hardly show
stress-whitening at any temperature, whereas the
incompatible blends show distinct stress-whitening
below 333 K. Furthermore, microscopic defects
such as microvoids and crystalline defects are
found to be precursors for crazing which are origin

of the stress-whitening.

Characterization of Stress-Strain Behavior for
Binary Blends of Isotactic Polypropylene with
Ethylene- -Olefin Copolymer.

M.Yamaguchi, K.Nitta*, A.Tanaka*, M.Kitamura*

J. Polym. Sci., Polym. Phys. Ed., 37, 1513(1999)
The charactrization of the mechanical nonlinear
behavior of isotactic polypropylene/ethylene-1-
hexene copolymer blends with various kinds of
morphology was carried out using a nonlinear
constitutive equation in which the plastic
deformation and the anharmonicity of
intermolecular potential are taken into account. It
was found that the magnitude of the plastic

deformation for the compatible blends is smaller
than those for the incompatible blends.
Furthermore, Gruneisen constant which represents
the anharmonicity is determined by the Young' s
modulus and independent of the morphology.

Influence of Stereoregularity of Polypropylene
on Miscibility with Ethylene-1-hexene Copolymer
M.Yamaguchi, H.Miyata

Macromolecules, 32, 5911(1999)

The influence of stereoregularity of polypropylene
on the miscibility with the ethylene-1-hexene
copolymer (EHR) whose 1-hexene content is 57
moll was studied by means of viscoelastic
measurements, electron microscopic observation,
and so on. In this study, two types of
polypropylenes were used; one is an isotactic
polypropylene (iPP) and the other is a syndiotactic
polypropylene (sPP). The sPP is immiscible with
the EHR in both molten and solid states, whereas
the iPPis miscible with the EHR in the amorphous
region. The difference in the miscibility with the
EHR between sPP and iPP depends on the chain
stiffness.

LLDPE/LDPE Blends Part-1:Rheological, Thermal,
and Mechanical Properties.

M.Yamaguchi, S.Abe

J. Appl. Polym. Sci., 74, 3153(1999)

Structure and mechanical properties were studied
for the binary blends of a linear low density
polyethylene (LLDPE; ethylene-1-hexene copolymer;
density=900 kg m?) with narrow short chain
branching distribution and a low density
polyethylene (LDPE) which is characterized by the
long chain branches. It was found by the
rheological measurements that the LLDPE and the
LDPE are miscible in the molten state. The steady-
state rheological properties of the blends can be
predicted wusing oscillatory shear moduli.
Furthermore, the LDPE whose crystallization
temperature is higher than that of the LLDPE is
found to act as a nucleating agent for the
crystallization of the LLDPE. Consequetly, the
melting temperature, degree of crystallinity, and
hardness of the blend increase rapidly with
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increasing in the LDPE content in the blend, even
though the amount of the LDPE in the blend is
small.

LLDPE/LDPE Blends
Properties in Solid State.
M.Yamaguchi, S.Abe

J. Appl. Polym. Sci., 74, 3160(1999)

The effect of a small addition of a low density

Part-2:Viscoelastic

polyethylene (LDPE) into a linear low density
polyethylene (LLDPE; ethylene-1-hexene copolymer;
density=900 kg m?®) on the linear and nonlinear
viscoelastic properties in the solid state were
studied. It was found that the addition of the
LDPE leads to well-organized crystalline structure.
Consequently, the location of relaxation process is
shifted to higher temperature or longer time.
Furthermore, the mechanical nonlinearity of the
blend is found to be more prominent that of the
pure LLDPE.

Enhancement of Elongational Viscosity for
Binary Blends of Linear Polymer and
Crosslinked Polymer

M.Yamaguchi, H.Miyata

Polym. J., 32, 164(2000)

Shear and elongational flow properties have been
studied for the binary blends of a linear, polymer
such as isotactic polypropylene (PP) and
polystyrene (PS), and gel fraction of a crosslinked
terpolymer composed of ethylene, 1-hexene, and
ethylidene norbornene (gEHDM). It was found that
the PP/gEHDM (97/3) blend exhibits marked
strain hardening in the elongational viscosity,
although the shear viscosity is almost the same as
that of the pure PP. On the other hand, the
PS/gEHDM (97/3) blend shows no strain
hardening in the elongational viscosity.
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Effect of interfacial tensionn on structure and
mechanical properties for immiscible polymer
blends in the molten state has been studied.
Following a rheological constitutive equation

proposed by Palierne, interfacial tension is
estimated by the viscoelastic properties. In this
paper, interfacial tension for various kinds of
polyolefin pairs is summarized. The interfacial
tension is responsible for the phase separated
structure of immiscible polymer blends. The size of
the dispersed phase decreases with decreasing the
interfacial tension. Moreover, adding the
compatibilizer, which is a block or graft copolymer
of an immiscible polymer pair, also has a
significant influence on the structure of the blend.
Locating between the different phases, the
compatibilizer prevents disperse particles from
coalescing together during the mixing process. As a
result, the size of particles decreases.
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Study of Zeolite Molecular Sieves for
Production of Oxygen by Using Pressure Swing
Adsorption

S.Yoshida, N.Ogawa, K.Kamioka, S.Hirano, and
T.Mori

Adsorption, O, 57-61(1999)

Adsorption of nitrogen on Li or Ca exchanged
Faujasite at various Si/Al mole ratios (1.00, 1.23,
and 1.69) and exchange levels (0 to nearly 10000 O
has been measured at 298K. Nitrogen capacities
were compared with the positions of Li and Ca. It
has been demonstrated that Li at site I and Ca at
site I adsorb nitrogen, and nitorogen capacities
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depend on Li per unit cell in Li-Faujasite and Ca
per unit cell in Ca-Faujasite regardless of SiZAl.

Phase Transformation of Hydrous-Zirconia Fine
Particles Containing Cerium Hydoroxide

K.Matsui and M.Ohgai

J. Am. Ceram. Soc., 82(11), 3017-23(1999)
Monoclinic hydrous-zirconia fine particles that
contained cerium(IV) hydroxide (Ce(OH),) were
heated from 2000 to 60000, to investigate the
phase transformation to CeO,-doped tetragonal ZrO,.
Both ZrOCIL,O 8H,0 and CeCl,0 7H,O were
dissolved to aqueous solutions and then boiled to
prepare the hydrous-zirconia particles. The
Ce(OH),-containing hydrous-zirconia particles were
prepared by adding aqueous ammonia into the
boiled solutions. The monoclinic-to-tetragonal (m -
t) phase transformation of the Ce(OH),-containing
hydrous zirconias was observed at 30000 using X-
ray diffraction (XRD). XRD and Brunaure-Emmett-
Teller (BET) specific surface area measurements
revealed that the Ce(OH),-containing hydrous
zirconias had a tendency to transform from the
monoclinic phase to the tetragonal phase at lower
temperatures, as the primary particle size of the
hydrous zirconia decreased and the Ce(OH),
content increased. These tendencies for the m - t
phase transformation agrees with the conclusions
that have been derived from thermodynamic and
kinetic considerations.

Capacity Failure on Cycling or Storage of
Lithium-ion Batteries with Li-Mn-O Ternary
Phases Having Spinel-framework Structure and
its Possible Solution

E.lwata*, K.Takahashi, K.Maeda*, and T.Mouri
Joumal of Power Sources, 81-82(1999)430-433
Instability of Li-Mn-O ternary phases having a
spinel-framework  structure especially at
temperatures above 5000 is a problem in designing
lithium-ion batteries with these materials. This
paper describes the solubility of manganese ions
from these materials in 1M LiPF, EC/DMC (2/1
by volume), XRD analysis of these materials after
solubility tests, and cycle tests of lithium cells with

these materials at room temperature or at

temperature higher than 500 . Severe damage was
observed in both solubility and cycle tests when Li-
Mn-O ternary phases were operated or stored at
temperatures higher than 500 . The XRD
examinations indicated that the spinel-framework
structure changed in its line shape and location. In
order to cope with this problem, we intensively
examined the addition of transition metal elements
into Li-Mn-O phases and found possible solution on
this problem. One of the possible materials is
Li[Cr,,Mn 10, (Fd3m) which shows excellent
performance on cycling and storage at 500 .

00000000000000000002zroClOo
gooooboono

godd, oogdo

J. Ceram. Soc., Japan, 107(10), 949-54(1999)

The crystal phase, the primary particle size, and
the formation rate of hydorous-zirconia fine
particles produced by hydrolysis conditions of
various ZrOCI, concentrations (0.05-0.4mol0 dm*)
and reaction temperatues (358-373K) were
measured to clarify the effects of the ZrOCI,
concentration and the reaction temperature on the
formation process. Chemical analysis and X-ray
diffraction measurements revealed that hydrous-
zirconia particles synthesized from all of the
hydrolysis conditions were similar to those
observed in monoclinic crystalline ZrO,, expect that
the crystal structure changed with increasing
chlorine content at the peparation conditions of
0.4mold0 dm®® and O 363K. The primary particle
size of monoclinic hydrous-zirconia particles
decreased with increasing ZrOCI, concentration and
was independent of the reaction temperature. The
rate constants(k) of hydrous-zirconia particles were
determined experimentally by applying Avrami-
Erofeev’s equation. The determined k-value
decreased, as the ZrOCI, concentration increased
and the reaction temperature decreased. From
Arrhenius plots of k, the activation energies for
hydrous-zirconia particles in the monoclinic phase
and containing high chlorine contents were
determined to be 3.8x 10® O 4.0x 10%? 2.5x 10?
kJO mol?, respectively. The nucleation and the
particle growth mechanisms of hydrous-zirconia
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particles were determined on the basis of the
present experimental results.

ooooooooooooooboboooogoooo
googoono

goog,oood

J. Ceram. Soc., Japan, 107(7), 643-47(1999)

The formation rate of hydrous-zirconia fine particles
produced by the hydrolysis of various ZrOCI,
solutions (with and without an addition of NaCl,
CaCl,, or AICI) were measured to investigate the
effects of added metal chlorides on the formation
rate. Chemical analysis and X-ray diffraction
measurements revealed that the hydrous-zirconia
particles synthesized in the present experiments
contained little Na, Ca, and Al, and were similar to
those observed in monoclinic crystalline zirconia.
Chemical kinetics analyses revealed that the
formation-rate constants (k) of hydrous-zirconia
particles, under constant ZrOCI, concentration,
decreased with increasing NaCl, CaCl, and AICI,
concentrations. The decrease in the formation rate
upon addition of the above metal chlorides can be
explained by the decrease of the k(l)-term in the
ionic strength function contained in k, and the
blocking action of the hydrolysis attributed to the
ligand-substitution reaction between H,O molecules
coordinated to Zr atoms and CI” ions.

O00o0oooooooooooooooooooo
O000oooOoOooHCIoDooono
ooo0oo,0ooo

J. Ceram. Soc., Japan, 108(3), 304-11(2000)

The formation rate and the primary particle size of
monoclinic hydrous-zirconia produced by the
hydrolysis of ZrOCl, solutions with and without an
addition of metal chlorides (NaCl, CaCIZ‘ or AICL),
or HCI were measured to clarify the effects of
added metal chlorides and HCI on the nucleation
and crystal growth processes of hydrous zirconia.
The nucleation rate of hydrous-zirconia particles
increased slightly increasing concentration of added
HCI, but was independent of the kind and the
concentration of added metal chlorides. The crystal-
growth rate determined from ZrOCI, solutions with
added metal chlorides decreased monotonously with

increasing CI” ion concentration, and was
independent of the kind and the concentration of
added metal ions. In ZrOCI, soluitions with added
HCI, the
monotonously with increasing CI® ion concentration,

crystal-growth  rate decreased
and the decrease tendency was greater than that of
ZrOCl, solutions with added metal chlorides. This
difference in decrease tendency on the crystal-
growth rate can be explained by the blocking
action on crystal growth of CI° ions attracted on
the particle surface, through the formation of an
electric double layer.
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Determination of the distortion of local structure
in zeolite NaA, NaX and NaLSX by #Al satellite
transition spectroscopy (SATRAS)

H.Oka, Y.Tokunaga, T.Okada, H.Ohki* and
T.Okuda*

Microporous and Mesoporous Materials, 33, 257-
263(1999)

ZAl nuclear magnetic resonance satellite transition
spectroscopy has been used to probe the
quadrupolar interaction of NaA, NaX and NaLSX
(low silica X) zeolites. The nuclear quadrupole
coupling constants (e?)qQ/h) and the asymmetry
parameters (n ) are obtained by computer
simulations of the spinning sidebands. These
parameters represent the local electronic
environments around the Al and were investigated
possible correlation between the quadrupolar
interactions and structural parameters.
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SYNTHESIS AND THERMAL STABILITY OF
CHEMICAL DELITHIATED LITHIUM MANGANES
OXIDE SPINELS

M. Okada, T. Mouri and M. Yoshio*

*Department of Applied Chemistry, Saga University,
Electrochemical Society Proceedings, Volume 99-25,
350-363 (2000)

Synthesis and thermal stability of chemically
delithiated Li, Mn,O, (00 XO 1), which were made
of LiMn,O, using the ammonium persulfate

((NH),S5,0,) as the oxidizing agent, were
investigated. The resulting products were identified
as a cubic spinel phase, and the characters of
products corresponded to that of electrochemically
prepared samples. From these results, we
considered that the chemically delithiation process
using (NH,),S,0, was the same as electrochemically
charge process. The storage stability of Li MnO,
was examined in 1M LiPF  ethylene carbonate
(EC) / dimethyl carbonate (DMC) (1:2 by volume)
electrolyte solution at 8500 . Mn dissolution was
increased with increase in Mn valence (Mn* -
Mn*’). However, the dissolution of Mn From Li_
MnO, did not increase linearly with increase in
Mn valence. Mn dissolution reaction was
accelerated at a composition range of 0.40 X[ 0.6
in Li, Mn,O, compared with other range. In this
range, the crystal structure of these compounds
were transformed from homogenious spinel
structure to two-phase spinel. We considered that
Mn dissolution was affected by not only Mn

valence but also the crystal structure.

ELECTROCHEMICAL PERFORMANCE OF
LITHIUM MANGANESE OXIDE SPINELS FOR
SECONDARY LITHIUM BATTERIES AT (30 4)-
VOLT REGION SYNTHESIS AND THERMAL
STABILITY OF CHEMICAL DELITHIATED
LITHIUM MANGANES OXIDE SPINELS

M. Okada, T. Mouri and M. Yoshio*

*Department of Applied Chemistry, Saga University,
Electrochemical Society Proceedings, Volume 99-25,
379-392 (2000)

Synthesis of the materials with large rechargeable
capacity at wide voltage region was investigated.
LiMn,O, and LiM Mn, O, (M=Co, Ni) compounds
have been synthesized by melt-impregnation
method at a calcination temperature of 7000 for
24 hours in air. The compounds were identified as
a single-phase spinel except LiNi Mn O, in X-ray
diffraction patterns. The sample which was
prepared by using y -MnOOH (manganite) as a
manganese oxide source exhibited unique cycle
behavior at (30 4)-volt region. In this sample, the
un-uniform distortion in crystal parameter was

larger than other samples. The replacement of a
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part of Mn by Co or Ni ion in LiMnO, improved
the cycling performance and promoted the stability
of its structure for operating (30 4)-volt region.

Formation Mechanism of Hydrous-Zirconia
Particles Produced by Hydrolysis of ZrOCI,
Solutions : I

K. Matsui and M. Ohgai

J. Am. Ceram. Soc., 83 (6), 1386-92 (2000)

The primary and secondary particle sizes of
monoclinic hydrous-ZrO, particles produced by the
hydrolysis of various ZrOCI, solutions, with and
without the addition of NaCl, CaCl, or AICI, were
measured using X-ray diffraction and transmission
electron microscopy in order to clarify the
formation mechanisms of primary and secondary
particles. The primary particle size of hydrous
ZrO,, under a constant ZrOCI, concentration,
decreased monotonously with increasing CI° ion
concentration. On the contrary, the secondary
particle size incresed monotonously with increasing
Cl® ion concentration. The present experimental
results revealed that the primary and secondary
particle sizes of hydrous ZrO, are controlled
primarily by the concentrations of H” and CI° ions
produced during hydrolysis, and are independent of

the type of added metal ions. The formation
mechanisms of the primary and secondary particles
of hydrous ZrO, were determined on the basis of
the present experimental results.
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