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1. Fourier Transform Nuclear Magnetic Resonance Spectroscopy (FT-NMR)

In these days, Nuclear Magnetic Resonance (NMR) spectroscopy has become
one of the most important tools for investigating the molecular structure and
physicochemical properties of materials in inorganic, organic and biological
chemistry. Structural analyses of natural products by NMR, application in the
medical field (tomogram by NMR) and so on are current topics.

NMR is a spectrometric technique that utilizes the resonant transitions of
atomic nuclei such as 'H and 13C, which are placed in a static magnetic field and
irradiated by a radiofrequency electromagnetic wave. When the energy of the
electromagnetic wave is in resonance with the energy difference between the nuclear
magnetic levels split by the magnetic field, a resonant absorption occurs. The
transition energy is very sensitive to the electronic, and therefore, to the chemical
environment of the nucleus; the resonant frequency is reported in terms of a
chemical shift. The spectrum obtained from NMR usually consists of more than
several lines with different chemical shift values, from which we can deduce

valuable information on the chemical nature of various parts of a given molecule.

The Center has three FT-NMR spectrometers.

1) Varian UNITY INOVA 500 (Room 4)

(500 MHz)
This spectrometer is a high-end model in the Center, and allows not only usual
measurements ({H, 13C, multiple nuclei, DEPT, COSY, etc.) but also all kinds of
measurements such as 2D- and 3D-measurement and inverse measurement (HMBC,

HMQC) by use of Pulsed Field Gradients (PFG) technique. The measurements at low
temperatures to -60 [0 are easily available without liquid nitrogen but with dry air.

2) Varian UNITY INOVA 400 (Room 4)

(400 MHz)
This instrument is capable of measuring solid CP/MAS, and should be employed
auxiliarily for INOVA 500. Measurement of samples with a very limited amount is
possible by use of 'nano-probe'. In addition, auto-sampler system (for 9 samples at

maximum) allows the continual measurements of 'H, 13C, 19F, and 3'P.



3) Varian GEMINI 2000/200 (Room 3)

(200 MHz)
Gemini 2000/200 is an entry model for beginners and for a routine work (1H, 13C,
DEPT, C-H COSY, NOE etc.). When you use this instrument with the simple, auto
measurement system (GLIDE), you can have satisfactory spectra with just several

clicks of the mouse.
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2. Mass Spectrometer System (MS)

Mass spectrometer is a useful instrument for chemical analysis of organic
compounds. This analysis is usually achieved by degrading a few nanogram of a
compound and recording the fragmentation pattern derived from the mass
fragmentation processes.

The molecules of the volatile sample are ionized and divided into lower
molecular mass ions (fragment ions) in the ionization room. The resulting positive

charged molecule and its fragment ions are accelerated into magnetic field unit



which separates them in space according to their masses, and the detector responds
to the arrival of the ions. The record of ion abundance versus mass, which is usually
called a mass spectrum, shows a pattern inherent of the molecule analyzed, and
therefore, by using the mass spectrum, we can identify the molecule and determine
the molecular weight and molecular structure of known or unknown compounds.

The Center has two mass spectrometers which are connected with a data
processing system. They are designed to be almost automatically controlled
throughout the process, and one can easily monitor the instrument conditions,
handle the data obtained, and search library data. Each mass spectrometer is
equipped with a gas chromatograph, and so one can analyze a series of compounds in
a mixed sample without isolation procedures. The main specifications of two mass

spectrometers and the data processing system are as follows:

1) Shimadzu GCMS QP-1000 system, quadrupole type (Room 1)

(Performance) Mass range: m/z =10-1000; Resolution: M/AM=2000;
Sensitivity: detection of 1 ng of methyl stearate M * (298) with S/N
ratio > 100.

(Injection of Sample) Indirect injection via gas chromatograph and direct injection

(TIon source) Ionization method: Electron impact (EI) and chemical ionization (CI)

method; Ionization voltage: 20 or 70 eV.
(Measurement type) Mass spectrum, mass fragmentgram, total ion chromatogram,

mass chromatogram, etc.

2) Shimadzu GCMS 9020-DF system, double focus type (Room 1)
This system makes it possible to measure higher resolution mass spectra than GCMS
QP-1000 system.
(Performance) Mass range: m/z =1-6000; Resolution: M/AM=25,000;
Sensitivity: detection of 50 pg of methyl stearate M * (298) with S/N
ratio > 10.
(Injection of Sample) Indirect injection via gas chromatograph and direct injection
(Ton source) Ionization method: El, CI, fast atom bombardment (FAB), and field
desorption (FD) method; Ionization voltage: continuously variable
(Measurement type) Mass spectrum, mass fragmentgram, total ion chromatogram,
mass chromatogram, etc.
(Special measurement) Measurements of MIKES (daughter ion), metastable ion,

negative ions, and millimass are available



3) Shimadzu GC-MS PAC 1100 (Room 1)
(Computer) Capacity: 95 Mbits.
(Ability) General data procession (saving, display, three-dimensional display,

background subscription, printing, and others), instrument control and
library search (39,750 mass spectra of NBS/NIH/EPA standard data base)

4) JEOL GC Mate II GCMS system, double focus type, was newly installed on March,
2001. (Room 1) (see p. 58).
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3. Electron Microscope

The Hitachi H-8100 is a high voltage electron microscope designed to meet
various modern scientific requirements from materials science to biomedical

applications. When the H-8100 is used in conjunction with other instruments, e.g.,



the scanning electron microscope H-8010, the energy dispersing X-ray analyzer
Kevex Analyst 8000 (which will be renewed by a Kevex DELTA software FLAME on
March, 2000) and the electron energy loss spectrometer H-8020, the H-8100 is

capable of performing various functions listed below according to the user's needs.

1) Transmission Electron Microscopy (TEM) (Room 1)

Ultrastructures of biological or non-biological specimens can be obtained by
magnifying the ultrathin sections by 100 to 1,000,000 times. The resolution limit for
lattice image is 1.44 A and that for structure image is 2.1 A. Five steps of
accelerating voltages from 75 kV to 200 kV make it possible to observe the sections
of a wide range of thickness. Since the H-8100 is computer-controlled, any beginner
can get satisfactory data instantly. The biological specimens are usually observed
after being stained with various metal solutions. However, the H-8100 can observe a
bright or a dark field image of non-stained specimens with a scanning-transmission
(STEM) mode. It is also possible to make a stereo pair of photographs by changing
the tilt angle of semi-ultrathin sections.

The ultramicrotome (in Room 2) and equipment for freeze-etching and

freeze-fracture techniques are also available in the Center.

2) Scanning Electron Microscopy (SEM) (Room 1)

The surface of tissues, cells, bacteria, viruses, and non-biological materials
whose thickness are up to 0.5 mm can be observed with a resolution of 3 nm. A
critical point drying apparatus (in Room 5) and an ion coating apparatus (in Room 5)

for the preparation of the specimens are available in the Center.

3) Electron Diffraction (ED) (Room 1)

From the diffraction pattern with selected area diffraction mode, the
crystallographic structure of crystalline materials can be analyzed. The H-8100 has
a computer-controlled lens design that offers the best correlation of selected area

image and diffraction pattern at all magnifications.

4) Energy Dispersing X-ray Analysis (EDX) (Room 1)

An elemental microanalysis can be made by detecting a specific X-ray energy
emitted from specimens on application of the electron beam. Point, line, and area
analyses can be made by viewing the SEM and TEM images of the specimens. The
obtained data are analyzed qualitatively and quantitatively with a Kevex-DELTA



software FLAME. By digital imaging various expressions of the data are possible, for

example, the STEM image decorated with elemental mapping.

5) Electron Energy Loss Spectroscopy (EELS) (Room 1)

The H-8100 is capable of performing electron energy loss spectroscopy either in
TEM or in STEM mode. The composing elements, mostly light ones like B, C, N and
O of specimens can be analyzed by measuring the energy loss of electrons passing

through the specimens. The resolution is 4 eV.

6) Dimple Grinder (GATAN Model 656/3) (Room 5)

Dimple grinder is an instrument used for grinding circular dimples of spherical
profile in the surface of materials such as ceramics and semiconductors. The
principal application is to the preparation of specimens for TEM. This technique is
normally used for pretreatment of ion milling. A careful operator can routinely
produce a specimen with thickness less than 5 mm, although in the case of most

materials a final thickness between 20 and 50 mm is normally obtained.

7) Ion Milling (GATAN DuoMill Model 600) (Room 5)

The DuoMill is a machine which can “mill” the specimens such as ceramics and
semiconductors for TEM observation. Ion milling involves directing a several-keV
beam of argon ions at both sides of a specimen. As the ions strike the specimen, the
surface atoms are sputtered out, which leads to thin the specimen.

GATAN DuoMill has two chambers which contains all the facilities for

independent ion-thinning of two specimens.
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4. Composite Type Surface Analyzer (Room 1)

Electron Spectroscopy for Chemical Analysis (ESCA), also known as X-ray
Photoelectron Spectroscopy (XPS), is an effective technique for elemental and
bonding analyses of thin surface layers 5-50 A thick of solids. This technique yields
the binding energies of electrons in the surface layers by measuring the kinetic
energies of electrons (photoelectrons) ejected by the irradiation of soft X-ray.
Because the binding energy is largely (but not entirely) independent of the state of
bonding of the atom, the characteristic energy values (e.g., 532 eV for Ois electrons)
can be used for qualitative and quantitative determination of constituent elements
present in the surface layers of solids including insulators. The binding energy,
however, may shift (up to several eV) reflecting the chemical state of the atom, it is
also possible to get information on the valence number and oxidation number, and
the type of functional group present. Moreover, the ion etching technique provides
the depth profiling from the surface. If the surface is irradiated not by soft X-ray but
by electrons, the determination of the kinetic energies of Auger electrons ejected
allows the surface elemental analysis of solids, especially, of conductive solids, which
is designated Auger Electron Spectroscopy (AES). If irradiated by argon ions, the
masses of the secondary ions ejected will also give the surface information of solids,

designated Secondary Ion Mass Spectroscopy (SIMS).



The instrument of the Center for ESCA is a Shimadzu ESCA-850, with which
AES and SIMS can also be done.

Main Applications

Studies of Materials: Analyses of surface and interface of metals, semiconductors,
polymers, glasses, ceramics, powders, catalysts, composite materials, etc. for the
research and development of new materials.

Studies of Surface and Interface States: Studies of oxidation, corrosion,
contamination, elemental diffusion, segregation, adhesion, friction, lubrication,

catalytic properties, surface treatment, deterioration, etc.
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5. Analytical System for Biomolecular Conformation

This measurement system is useful for two important studies in biosystems,
determination of the absolute configuration of an optical isomer present and analysis
of biochemical reactions.

A chiral molecule is a molecule that cannot be superimposed on its mirror image,
where both molecules constitute an optical isomeric pair, and if one has
S-configuration, the other has R-configuration. In natural products, only one type of
configurations is present in each chiral center and the characteristic function arises
from its own spatial structural arrangement. Many such examples are found in amino
acids, hormones, enzymes, proteins, nucleic acids, sugars, etc. Therefore, it is very
important to determine which optical isomer is present in a biomolecule (.e.,
determination of the absolute configuration of the optical isomer). A chiral molecule
absorbs left- and light-circularly polarized radiation with different intensities (I L
and I'r), and such property is called optical circular dichroism (CD). The CD spectrum itself

is a record of the difference in intensity (I . — I ®) against wavelength and shows a



pattern inherent of the absolute configuration present in a biomolecule and hence,
can be used to determine the absolute configuration of optical isomers in unknown
compounds.

Chemical reactions in biosystems are usually very fast processes, and the
stopped-flow technique is used in the study of such fast reactions. In this technique,
solutions of the reactants are impelled into a mixing chamber as a piston is withdrawn
suddenly to a stop. The composition in the chamber is then monitored, for example, by
measuring the change of absorption spectra with time. Another method is the
relaxation method: When the chemical reaction system which is initially in an
equilibrium state is perturbed, such as by a temperature jump, a sudden change to a
higher temperature, and the composition relaxes to the new equilibrium, which will
give information about the relaxation times. In conjunction with information about the
equilibrium constants, we can know the rate constants also.

The analytical system for biomolecular conformation in the Center consists of
two principal instruments: a JASCO J-600 CD spectrophotometer and an Otsuka
Electronics RA-401 stopped-flow spectrophotometer. This system is useful for the
above-mentioned two studies, and can be used also in other research fields, for
example, conformational analyses of liquid-crystalline molecules showing
cholesteric/smectic C* phases, analyses of various chemical reactions such as acid-base,

oxidation-reduction, complex formation, organic, and catalytic processes, etc.

JASCO J-600 CD spectrophotometer (Room 1):
Sample type: liquid or solid
Range of wavelength: 700-180 nm
Range of absorbance: <2
Range of temperature: room temperature to about 95 0
Otsuka Electronics RA-401 stopped-flow spectrophotometer (Room 1):
Sample type: liquid only
Range of wavelength: 800-200 nm

Range of reaction rate: 0.1 ms to 30 ms, 7 steps
Range of temperature: -20 O to about 95 O
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6. Analytical Systems for Ultra-High Speed Phenomena

This system is useful to analyze various ultra-high-speed phenomena in nature,
such as transfer process of a flash of lightning, destruction process of materials,
formation process of turbulent flow, or in more micro-scale level, re-combination of an
electron and a positive hole in semiconductors, etc., which are observed in situ visually,
thermally, or through photoluminescence processes in the time scale up to of the order
of nano seconds. This system consists of two analytical systems, a high-speed camera

and video system and a time-resolved photoluminescence spectrophotometer.

1) High-speed camera and video system

1. Ultra-high-speed camera instrumentation: Ultranac standard set (Room 5, portable)
A photographing speed of 2,000-20,000,000 flame per sec with an exposure time
of 10 ns-20 Y s and an interflame distance of 40 ns-320 [ s is accomplished, and
the time resolution is 0.5 ms to 50 ns. The camera lens is of Nikol F mount and
the detector is a fluorescence sheet of 80 mm in diameter, which is transferred
onto a black and white film of polaroid type.

2. High-speed video instrumentation: Kodak EktaPro HS-4540-2 (Room 5, portable)
The maximum photographing speed in the full flame mode with 256x256 image

elements is 4,500 flame per sec with a time resolution of 222 p s, and when used

in the divided flame mode with 64x64 image elements, the maximum speed is
40,500 flame per sec with a time resolution of 25 p s. The total number of flames
is 3,072, applicable to a phenomenon for 0.68 s, in the full flame mode, and
49,152 for 1.21 s in the divided flame mode. The black and white picture of each
flame is recorded on a DRAM memory, which can be transformed and saved in
Tiff format. Output type: GP-IB and NTSC. This camera can be used with Image
intensifier (3) and Laser system (4) to capture high speed phenomena very
clearly.
3. Intensified lens system (ILS): Imco (Room 5, portable)

This instrument amplifies a very faint light to 100 to 10,000 times, and used
with 1 or 2. The diameter of the lens is 40 mm. The gate time can be changed

from 10 ns to 1.2 ms by 10 ns step, or to infinity.



4. Ultra-highly bright laser strobe: Copper Vapor Laser illuminator LS2-30 (Oxford
Lasers Inc.) (Room 5, portable but very heavy (about 250 kg!) and very large (about
150 cm in length))
This is a very bright light source, which can generate a light beam of 25 mm in
diameter and as a 10 kHz sequential pulse of 20-30 ns width at a wavelength
of 570.6/578.2 nm. This is used with 1 or 2, and the generation of the light can
be matched to the timing of photographing by using an external trigger signal.
This system is also capable of 50 kHz burst mode with external circuits.
5. Analytical system for thermal vision image: Nikon Thermal Vision Laird 3ASH
(Room 5, portable)
This measures the temperature distribution of materials as a thermal vision
image and analyzes. The detector is a PtSi Schottky type Infrared-Charge

Coupled Device (IR-CCD), which can detect an electromagnetic wave of a wave
length of 3-5 py m, and thus the observable temperature range is [

20-190/150-500/400-2000 OO0, and the photographing speed is 60 frame per sec.
The total number of image elements is 410,000 (H811xV508). The type oh lens:

F1.2, f45mm, where F is inversely proportional to the brightness of the lens
and f is the focus distance. The minimum camera distance is 0.5 m. Output
type: NTSC, RS232C, and Nikon special digital connector.

You can carry these instruments to your lab., where you can photograph what

you like.

2) Time-resolved photoluminescence spectrophotometer (PL) (Room 5)

Photoluminescence is the emission of light when a substance is illuminated with
high-energy electromagnetic radiation and which persists, for short times (usually of
the order of ns) at least, after the source of illumination is removed. The anisotropy,
decay time, and wavelength of absorption and emission during the process strongly
depend on the electronic structure of excited and ground states, which are very
sensitive to the molecular orientation and the dielectric constant of the environment in
the substance. Therefore, time-resolved photoluminescence spectroscopy is not only
useful to follow the electron transfer process in an emission device, but also obtain
information on the molecular dynamics and micro-environment, using an appropriate

fluorescence probe.



Horiba NAES-700D is settled in the Center. It is equipped with two incident

light sources;

1. nano second lamp (NFL-700), which can generate 8.5 kHz sequential pulse of below
2 ns half width, at a wave length of 200-700 nm;

2. nitrogen-dye laser (NDL-100), which can generate 5-1000 Hz sequential pulse of
about 700 or 400 ps half width, at a wave length of 337.1 nm and 360-700 nm, to follow

processes of the order of subnano seconds.

These enable to measure the subnano second photoluminescence life time and
nano second-resolved spectra. Cryostat system (Oxford instruments, Optistat DN-VS
cryostat and ITC502 temperature controller) is also equipped, which enables the

measurements at the temperature range of 77-500 K.
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7. Scanning Probe Microscope System (SPM) (Room 2)

This system detects the atomic force or the tunnel effect between a
measurement sample and the probe of this system and analyzes the information of
the shape, friction of the surface, and others. It has an equipment resolution of 0.2
nm in the surface, 0.01 nm to the perpendicular direction of the sample. It is possible
to do even the observation of the atomic level imaging under the optimal conditions.

With the exchange of the unit, it is possible to measure Atomic Force
Microscope (AFM), Scanning Tunneling Microscope (STM), Frictional Force
Microscope (FFM), Electrochemical AFM, Viscoelastic AFM (VE-AFM) and so on, at
temperatures from 0140 O to 300 O, under vacuum, or in liquid (of a volume of
1<mL).

The system consists of the probe station for a system control and a data
processing, and two measurement units of a multi function-type unit SPA400 and an
environment control-type unit SPA300HV. Most of the measurements such as AFM
are able to be done with either of the two units, but electrochemical AFMO STM
measurements are possible only with SPA400, and measurements at various
temperatures/under vacuum are possible only with SPA300HV. Both types of units
have an optical microscope, by which it is easy to settle a sample and adjust the
instrumental conditions. The data processing part (DELL OptiPlex GXa, DOS/V type,
Windows95) has useful various filters such as Fast Fourier Transform (FFT)
algorithm and data analysis programs, and you can make a full color 3-dimensional

image and print out it by using an EPSON PM-750C printer.

Measurement modes

Contact AFM, wet-AFM, AFM with electric current measurement, surface electrical
potential microscope, dynamic force modeld DFM, cyclic contact mode or non-contact

mode AFMO , wet-DFM, STM, electrochemical AFM, electrochemical STM, VE-AFM,
FFM, lateral modulation (LM)-FFM.
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8. Inductively coupled plasma atomic emission spectrometer (ICP-AES)

It often becomes necessary to explicate elements present in electronic materials,
ceramics, and superconductive materials in the research and development of advanced
materials, infinitesimal amount of metallic elements existing in organism samples,
and elements existing in the circumstances such as water, soil, and atmosphere.
Inductively coupled plasma atomic emission spectrometry (ICP-AES) is useful for
these purposes. This technique makes possible both qualitative and quantitative
analysis in a wide range from a trace of to a high concentration of many elements.

R. W. Bunsenand G. R. Kirchhoff discovered two new elements, cesium in
1860 and rubidium in 1861, using atomic emission spectrometry (AES). ICP-AES is
basically very similar to the traditional AES, except that it utilizes the inductively
coupled plasma (ICP) as the excitation source. In ICP-AES, the sample to be analyzed
1s introduced into the source, and atomic excitation occurs. The emitted light is
dispersed by a suitable means such as an optical grating monochromatic system, and
finally, the resulting spectrum is recorded on a photographic plate or detected as an
electronic signal via photomultiplier detection system.

The wavelength of the observed emission lines can be used to identify a
particular element, and the intensity of the emission line is proportional to the number
of the atoms undergoing the corresponding transition. Thus, the detection of radiation
at a particular wavelength can be applied to the qualitative elemental analysis of the
sample and the intensities measured at these wavelengths to the quantitative analysis
of the analyte elements. Over seventy elements, including most metal elements and
some non-metal elements such as boron, carbon, silicon, phosphorus, and sulfur, can
be detected and analyzed by ICP-AES.

In ICP, a radiofrequency induction coil is used to heat argon ions in an argon gas
stream to temperatures of 6,000-10,000 K. Such high temperatures of plasmas lead to
a high degree of atomic excitation and thus, to a high sensitivity for detection. As a
result, a linear response from 0.1 ppb or below to 1000 ppm or more is easily realized
without change of operating conditions. The high temperatures also ensure that
virtually all compounds are broken down to their constituent elements and thus, the
matrix effects and the background interference from molecular species, which are so

often a problem in other atomic spectroscopies, are largely eliminated. The



pretreatment of the sample for ICP-AES can be undertaken with ease and rapidly, in

contrast with other atomic spectroscopies.

ICP-AES, made by Leeman Labs, Inc., type PS-1000UV (Room 1)
RF generator:  Operating frequency: 40.68 MHz
Operating power: 0.7-2 kW
Detector: Wavelength range: 178-808 nm
Detectable concentration: 1 ppb-1000 ppm
Ultrasonic nebulizer
Hydride vapor generation unit
Autosampler
Microwave sample preparation system

Water purification system
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9. Spectrophotometer (UV-VIS and IR)

1) UV-visible Spectrophotometer

Absorption of the ultraviolet (UV) and visible (vis) light with a wavelength of
200-700 nm by a given molecule is dependent on its electronic structure. In other
words, the origin of such absorption is a transition of electron in the ground state
level to an upper level, and typical examples are the d-d transitions in the transition
metal compounds and TeTT* transitions in organic compounds with double bonds.
Therefore, UV-vis absorption spectroscopy is used for identification and quantitative
analysis of such types of compounds, and sometimes, for getting information on the
electronic structure of unknown compounds.

The Center has a Hitachi 4000US spectrophotometer (in Room 5), which is

designed for reflection as well as normal absorption measurements.

2) Infrared Spectrophotometer

Absorption of light in the infrared (IR) region (400-5000 cm™) is dependent on
the vibrational structure of a molecule. That is, the absorption is due to vibrational
transitions accompanied by a number of rotational energy changes, and so, is
observed as a vibrational-rotational “band”. The frequency or wave length of the
absorption is closely connected with the mass, force constant, and geometry of the
vibrational unit of the molecule. Therefore, IR spectra are useful for the structural
analysis of the molecule.

The Center has a Perkin-Elmer System 2000 spectrometer (in Room 1), which
is a Fourier Transform (FT) type using a modified Michelson interferometer. In this
type of instruments, the usage of FT method and a laser beam provides more precise
and more accurate determination of the wavelengths of IR absoption peaks with
higher sensitivity, compared to the measurements with a previous difraction-grating
type spectrometer. It is also possible to accumulate the spectral signal and perform
time-resolved measurements. Mathematical treatments for the spectra, such as
addition, subtraction, multiplication, division, integration, etc. are easily carried out.
Furthermore, IR spectra of aqueous solutions are also available by using a HATR

(horizontal attenuated total reflectance) accessory.
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10. Cold converter (Liquid nitrogen supplying system) (Outside)

The cold converter is a system which can store a liquefied gas. From the
system the liquefied gas and/or the gas itself are available. The liquefied gas which
was transported by a tank lorry from the maker is transferred to the converter. The
cold converter facilities in the Center is a system for liquid nitrogen storage (max.
storage is 1 ton). This system makes it possible for anyone at Gifu University to get
as much liquid nitrogen as he/she needs whenever he/she needs it. Liquid nitrogen is
a very convenient cooling medium (coolant) by which you can easily make a
temperature as low as -196 0. Liquid nitrogen, therefore, is an indispensable
medium for studies in the wide field of physics, chemistry, biochemistry, medical,
and biological science. In addition to its use as a coolant, liquid nitrogen is a
convenient source for dry nitrogen gas. Ultra-pure nitrogen gas can be obtained

easily and in large quantities through the cold converter.
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11. Image Treatment System (Room 5)

The Center has a color digital printer Fujifilm Pictrography 4000, which is
controlled by a Hewlett-Packard Vectra VE personal computer with a DOS/V type
(OS: Windows 95). This printer is very useful for preparing color OHP sheets for
lectures and presentations. You can also transfer electron microscopic photos into
the computer through an EPSON GT-9000 image scanner and decorate them with an
Adobe Photoshop software and print out.
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058-265-1536




pp. 92-96 pp. 114-115 (1993
10 ).
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Dyes and Pigments, 43, 235-239(1999) (MS,NMR)
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31.

32.

33.

34.

R. Bandyopadhyay, Y. Kubota, N. Sugimoto, Y. Fukushima, and Y. Sugi
Synthesis of Borosilicate Zeolites by the Dry Gel Conversion Method and
Their Characterization
Microporous and Mesoporous Materials, 32, 81-91(1999) (NMR)

Y. Sugi, S. Tawada, T. Sugimura, Y. Kubota, T. Hanaoka, T. Matsuzaki,
K. Nakajima, and K. Kunimori
Shape-Selective Isopropylation of Biphenyl over H-Mordenites Relationship
of Bulk Products and Encapsulated Products in the Pores
Applied Catalysis A: General, 189, 251-261(1999) (NMR)

T. Ban, Y. Ohya, and Y. Takahashi
Low-Temperature Crystallization of Forsterite and Orthoenstatite
J.Am. Ceram. Soc., 82(1), 22-26(1999) (ICP.NMR)

Y. Ohya and Y. Takahashi
Acoustic Emission from a Porcelain Body during Cooling
J.Am. Ceram. Soc., 82(2), 445-448(1999) (TEM,EDX)

T. Sugiura, S. Itoh, T. Ooi, T. Yoshida, K. Kuroda, and H. Minoura
Evolution of a Skeleton Structured TiOz Surface Consisting of Grain
Boundaries

Journal of Electroanalytical Chemistry, 473, 204-208(1999)  (TEM)

S. Komba, C. Galustian, H. Ishida, T. Feizi, R. Kannagi, and M. Kiso,
The First Total Synthesis of 6-Sulfo-de-N-acetylsialyl LewisX Ganglioside:
a Superior Ligand for Human L-Selectin
Angew. Chem. Int. Ed. Engl, 38, 1131-1133(1999) (NMR)

N. Sawada, H. Ishida, B. E. Collins, R. L. Schnaar, and M. Kiso
Ganglioside GD1a Analogues as High-Affinity Ligands for
Myelin-Associated Glycoprotein (MAG)
Carbohydr. Res., 316, 1-5(1999) (NMR)
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37.

38.

39.

40.

M. Matsuura, M. Kiso, and A. Hasegawa
Activity of Monosaccharide Lipid A Analogues in Human Monocytic Cells as
Agonists or Antagonists of Bacterial Lipopolysaccharide
Infect. Immun., 67, 6286-6292(1999) (NMR)

H. Masuda, T. Suzuki, Y. Sugiyama, G. Horiike, K. Murakami, D. Miyamoto,
K. Hidari, T. Ito, H. Kida, M. Kiso, K. Fukunaga, M. Ohuchi, T. Toyoda,
A. Ishihara, Y. Kawaoka, and Y. Suzuki
Substitution of Amino Acid Residue in Influenza A Virus Hemagglutinin
Affects Recognition of Sialyl-Oligosaccharides Containing
N-Glycosylneuraminic Acid
FEBS Lett., 464, 71-74(1999) (NMR)

M. Odaka, N. Yuki, H. Yoshino, M. Kiso, H. Ishida, and K. Hirata
Antibodies to GD1a and to GQ1f in Guillain-Barr¥] Syndorome and
the Related Disorders
Journal of the Neurological Sciences, 165, 126-132(1999) (NMR)

C. Mitsuoka, K. Ohmori, N. Kimura, A. Kanamori, S. Komba, H. Ishida, M. Kiso,
and R. Kannagi
Regulation of selectin binding activity bycyclization of sialic acid moiety of

carbohydrate ligands on humanleukocytes.
Proc. Natl. Acad. Sci. USA, 96, 1597-1602(1999) (NMR)

Y.-T. Li, S.-C. Li, A. Hasegawa, H. Ishida, M. Kiso, A. Bernardi, P. Brocca,
L. Raimondi, and S.Sonnino
Structural Basis for the Resistance of Tay-Sachs Ganglioside GM2 to

Enzymatic Degradation
J. Biol. Chem., 274, 10014-10018(1999) (NMR)

T. Okajima, S. Fukumoto, H. Miyazaki, H. Ishida, M. Kiso, K. Furukawa,
T. Urano, and K. Furukawa
Molecular Cloning of a Novel a 2,3-Sialyltransferase (ST3Gal VI) That
Sialylates Type II Lactosamine Structures on Glycoproteins and
Glycolipids
J. Biol. Chem., 274, 11479-11486(1999) (NMR)
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L-selectin Interractions with Novel Mono- and Multisulfated Lewisx
Sequences in Comparison with the Potent Ligand 3'-Sulfated Lewis?2
J. Biol. Chem., 274, 18213-18217(1999) (NMR)

42. T. Okajima, S. Fukumoto, H. Ito, M. Kiso, Y. Hiyabayashi, T. Urano,
K. Furukawa, and K.Furukawa,
Molecular Cloning of Brain-specific GD1a Synthase (ST6GalNAc V)
Containing CAG/glutamine Repeats
J. Biol. Chem., 274, 30557-30562(1999) (NMR)

43. N. V. Pavlova, J. A. Yuziuk, H. Nakagawa, M. Kiso, S.-C. Li, and Y.-T. Li,
2-Keto-3-deoxy-D-glycero-D-galacto-nonoic Acid (KDN)- and
N-Acetylneuraminic Acid-cleaving Sialidase (KDN-sialodase) and
KDN-cleaving Hydrolase (KDNase) from the Hepatopancreas of Oyster,
Crassostrea virginica.

J. Biol. Chem., 274, 31974-31980(1999) (NMR)

44. T. Ban, Y. Ohya, and Y. Takahashi
Low-Temperature Crystallization of Forsterite and Orthoenstatite
J.Am. Ceram. Soc., 82(1), 22-26(1999) (NMR,ICP)

45. T. Ban, T. Ohwaki, Y. Ohya, and Y. Takahashi
Preparation of a Completely Oriented Molecular Sieve Membrane
Angew. Chem. Int. Ed., 38(22), 3324-3326(1999) Icp)

46. T. Ban, T. Ohwaki, Y. Ohya, and Y. Takahashi
Influence of the Addition of Alkanolamines and Tetramethylammonium
Hydroxide on the Shape and Size of Zeolite-A Particles
International Journal of Inorganic Materials, 1, 243-251(1999) (ICP)

47. K. Kuwata, M. Hoshino, V. Forge, S. Era, C. A. Batt, and Y. Goto

Solution Structure and Dynamicsof Bovine (3 -Lactoglobulin A

Protein Science, 8, 2541-2545(1999) (NMR)
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52.

53.

S. Tawada, Y. Kubota, Y. Sugi, T. Hanaoka, and T. Matsuzaki
Effects of Reaction Temperature on the Isopropylation of Biphenyl Over
H-Mordenite
Catalysis Letters, 57, 217-220(1999) (NMR)

X. Yang, K. Abe, R. Kato, S. Yano, T. Kato, K. Miyazawa, and H. Takeuchi
Mesomorphic Phase Transitions and Electro-Optical Properties of Benzyl

Fluoroalkyl Ether Derivatives
Liquid Crystals, 26(10), 1485-1491(1999) (MS)

S. Kutsumizu, T. Yamaguchi, R. Kato, and S. Yano
Isotropic Cubic Phase of 4’-n-Pentadecyloxy-3’-nitrobiphenyl-4-carboxylic
acid (ANBC-15): DSC, Microscopic and Dynamic Viscoelastic Studies
Liquid Crystals, 26(4), 567-573(1999) (MS,NMR,IR)

M. Koketsu, N. Suzuki, and H. Ishihara
Preparation of Isoselenocyanate and Synthesis of Carbodiimide by

Oxidation of Selenourea
J. Org. Chem., 64, 6473-6475(1999) (MS,NMR)

M. Yoshimatsu, T. Sugimoto, N. Okada, and S. Kinoshita
Novel Perfluoroacyl Olefinations of Aldehydes Using B -Thio-Substituted
Perfluoroalkyl Enol Ethers
J. Org. Chem., 64, 5162-5165(1999) (MS, NMR,IR)

M. Matsui, M. Tsuge, K. Funabiki, K. Shibata, H. Muramatsu, K. Hirota,
M. Hosoda, K. Tai, H. Shiozaki, M. Kim, and K. Nakatsu
Synthesis of Azo Chromophores Containing a Perfluorocyclo-alkenyl Moiety
and Their Second-order Optical Nonlinearity
Journal of Fluorine Chemistry, 97, 207-212(1999) (MS,NMR)



54. K. Funabiki, H. Nakamura, M. Matsui, and K. Shibata
One-pot Preparation of 2,6-Disubstituted 4-(Trifluoromethyl)pyrimidines
via the Tandem Cyclization, Dehydration, and Oxidation Reaction of a ,(3 -
Unsaturated Trifluoromethyl Ketones Using POCls-Pyridine-Silica Gel and
MnO: Systems
Synlett, 6, 756-758(1999) (MS,NMR)

55. K. Funabiki, K. Matsunaga, M. Matsui, and K. Shibata
Efficient Generation of Trifluoroacetaldehyde and Successive Reaction with
Imines Affording 3 -Hydroxy-f3 -trifluoromethyl Ketones
Synlett, 9, 1477-1479(1999) (MS,NMR)

56. M. Matsui, M. Kushida, K. Funabiki, H. Muramatsu, K. Shibata, K. Hirota,
M. Hosoda, and K. Tai
Second-Order Optical Nonlinearity of In Situ Prepared Polyurethanes
Having Thiazolylazo Chromophores
Bull. Chem. Soc. Jpn., 72, 127-132(1999) (MS,NMR)

57. M. Koketsu, S. HIramatsu, and H. Ishihara
Reaction of Primary Selenoamides with Bisacyl Chlorides: Syntheses of
6-Hydroxy-1,3-selenazin-4-ones and Selenoanhydrides
Chemistry Letters, 485-486(1999) (MS,NMR,IR)

58. K. Nakajima, S. Tawada, Y. Sugi, Y. Kubota, T. Hanaoka, T. Matsuzaki, and
K. Kunimori
Deactivation of External Acid Sites of H-Mordenite with Ceria Modification
in the Isopropylation of Biphenyl
Chemistry Letters, 215-216(1999) (NMR)

59. M. Yoshimatsu, S. Kinoshita, and T. Sugimoto
Palladium-Catalyzed Terminal Alkyne Coupling Reaction of  -Bromo-f3 -
phenylthio or B -Methylthio-a -trifluoromethyl Enol Ethers: a Convenient
Synthesis of 2-Sulfonyl-1-buten-3-ynes
Chem. Pharm. Bull., 47(10), 1497-1500(1999) (MS,NMR)



60. M. Matsui, K. Shirai, N. Tanaka, K. Funabiki, H. Muramatsu, K. Shibata, Y. Abe,
and Y. Ohgomori
Synthesis of Tris-, Tetrakis-, and Pentakisazo Dyes and Their Application
to Guest-Host Liquid Crystal Displays
J. Mater. Chem., 9, 2755-2763(1999) (MS,NMR)

61. K. Funabiki, N. Noma, G. Kuzuya, M. Matsui, and K. Shibata
A Direct and General Synthesis of 5-Substituted
3-Trifluoromethyl-1,2,4-triazoles via the Three Component Condensation

Reaction of Ethyl Trifluoroacetate, Hydrazine and Amidines
J. Chem. Research (8), 300-301(1999) (MS,NMR)

62. M. Koketsu, T. Senda, K. Yoshimura, and H. Ishihara
Synthesis and Characterization of Novel 1,3-Selenazine Derivatives.
BFs0Et20-assisted Reaction of Primary Selenoamides with
a ,B -Unsaturated Ketones
J. Chem. Soc., Perkin Trans., 1, 453-456(1999) (MS,NMR)

63. K. Itoh, S. Aoki, and C. Yatome
Production of Indigo-Related Pigments by Nocardia Globerula
JSDC, 115, 233-235(1999) (MS)

64. K. Moriya, T. Suzuki, S. Yano, and M. Kajiwara
Phase Transition in Cyclotriphosphazene Derivatives: The Effect of Side
Chains on Mesomorphism
Transactions of the Materials Research Society of Japan, 24(3),
481-484(1999) (MS,NMR)

65. S. Kutsumizu, T. Ichikawa, S. Nojima, and S. Yano
A Cubic-cubic Phase Transition of 4-n-Hexacosyloxy-3’-Nitrobiphenyl-4-
Carboxylic Acid (ANBC-26)
Chem. Commun., 1181-1182(1999) (MS)
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67.

68.

69.

70.

71.

72.

E. Yanase and S. Nakatsuka
Synthesis of Monomethyl and Dimethyl Derivatives of Epicatechin
Gallate(Ecg) and Their Photo-Sensitivity
Heterocyclic Communications, 5(4), 339-342(1999) (NMR)
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Ooooo, 41, 23-26(1999) (NMR)

M. Yoshimatsu, S. Gotoh, G. Tanabe, and O. Muraoka
Formation of 2-Oxa- or 2-Azabicyclo[3.3.0]octa-3,7-diene by a Novel
Tandem intramolecular Photo-Cyclization of
2,4,6-Tris(phenylthio)hepta-2,4,6-Trienal Derivatives
Chem. Commun., 909-910(1999) (NMR)
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(TEM,EDX)

T. Sugiura, T. Yoshida, and H. Minoura
Microstructural Observation of Photoelectrochemically Tailored
Nano-Honeycomb TiO2
Electrochemistry, 12,1234-1236(1999) (TEM,AFM)

Y. Atoji, Y. Yamamoto, Y. Suzuki, and R. Sayed
Ultrastructure of the Thyroid Gland of the One-humped
Camel(Camelus dromedarius)
Anat. Histol. Embryol., 28, 23-26(1999) (TEM)

K. Kubota, A. Seriu, Y. Moriyama, Y. Sugi, S. Ritsch, K. Hiraga, and O. Terasaki
Effect of Organic Structure-Directing Agents on the Fine Structure of
ZSM-12

12th International Zeolite Conference, 1693-1700(1999) (NMR)






JEOLa 400 Varian Inova400 500

Solid-State Magic-Angle-Spinning
NMR

NMR



http:/mwww.gifu-u.ac.jp

8400

2900
1000
2300
4300
2500
4800
1800
1400
1000
1100



OO

godoodoooooogn

ooo oooo ooo ooo ooo a0 oo
0o0oo | 0000 (OO0 5l 0oooo | 000D (000 O 00000 ¢ 0000 (OO0 5] 00000 | 0000 {000 o
oooooono (5/609/5) 5| g 5] 0 O 5| g 5l 5] O 5l 5| a 5] 0 O O
200MHz B | 0 g 0 5! O O 0 oo 5] oo a 0 oo oo oo
400MHz O O | | 0 | O 5! O O O oo 5] oo g oo | oo oo|loooooao
400MHzO O 5| | | 5| 5! O O go oo g Bl O ooloooo
500MHz i | | O O O 0 oo oo | | | oo
0 5| O 5| oo O 5l O O og oo ol ooo | oo og oo|looo
oooooo (6/7)
GCMS-QP1000 B | O | | O O O oo oo | g | 00 |ooooooo
GCMS-9020DF O O O | O O O O ] | g O O oo |oo oooo
0 O O 5| O O O O O oo oo g og oo og
ooooo (5/24) o0 0OOO0
TEMO SEMO EDX O O O oo O O O 0O:ooo ooo g oo oo|looo|oDo oooo
0 g | | og g | O 0O: 000 ooo a oo oo|ooo|bb0bOoOoog
000000000 (5/10025)
ESCA O O O O O O O 0 oo oo g g O oo Dgggggg
SIMS O O O O O O O O oo oo a g O 00lgn gooo
0 O O O O O O O 0 oo oo | | O oo
00000000000000 (5/31)
CD O O O O O O O O O ] O | O OO0 |ooooooo
SF | | | O O | O 0 ] O O O O gl|0o0DDOoo0o0
0 O O O O O O O 0 5] 0 0 O O og
000000000000 (6/7)
UHCO HVO 110 TC | O | | | | O O 0 | ] ] O O | oo oo |ooDoooon
0 | | g g | | 0 0 0 ] 5] ] a g | oag oag
000000000 6/15
NAES o | | | g | | 0 0 0 ] ] ] a g | | oa noooooo
ooooooo
O | | | | | | 0 0 0 ] ] ] g g g | oag
OoDOOooog (519 o0 0oOo0oo
SPM | | g g | | 0 0 0 gog 0 oo g g | | OO0 |oooDoooo
O g | g g | | i i 0 oo ] oo a ] ] ] go |00 0000
00000000000000 (6/14) 10 oooo
ICP | | g | | | O O 0 oo ] oo g g g og og
oo oooo
O | | | | | O O 0 0 oo ] oo d g g og oag
0o 0 O oo oo oo O O 0Q o0 0oon 0| ooo oo og og| ooo|ooo




2035
e-mail jin@cc.gifu-u.ac.jp kiki@cc.gifu-u.ac.jp

501-1193 1-1
TEL 058-293-2035 FAX 058-293-2036




MS, CD SF, ESCA, ICP, FTIR

AFM,

FT-NMR(200 MHz)

FT-NMR(400 MHz 500 MHz)

UV-Vis,

2035 (FAX 2036)

2035
6571

2035

6572

6570

6573
2037
2038

2035



	岐阜大学機器分析センター年報　第４号
	◇  表紙のデザインおよび表紙解説
	◇  目次１
	◇  目次２
	◆  機器分析センター長を拝命して
	◆  機器分析センター長退任にあたって
	◆  誰でも利用しやすいセンターを目指して
	◆  機器充実を願って徒労に賭けた４年間
	◆  昨年（平成１２年）１１月に実施した全学へのアンケートの結果報告
	  １. センターの目的
	  ２. 沿革
	  ３. 管理運営組織図
	  ４. センター員名簿
	  ５. 設置機器等一覧および機器の説明
	     センター案内図　　　　　　　　　　　　　　　　　　　　　　　　
	  １. 超伝導高分解能フーリエ変換核磁気共鳴装置（FT-NMR）       
	  ２. 質量分析装置（MS）                                       
	  ３. 電子顕微鏡（TEM,SEM,ED,EDX,&EELS）
	  ４. 複合型表面分析装置（ESCA）
	  ５. 生体分子高次構造解析システム（CD&SF）
	  ６. 超高速度現象解析システム
	１） 高速度撮影カメラ・ビデオシステム
	２） 時間分解フォトルミネセンス

	  ７. 走査型プローブ顕微鏡システム（SPM）
	  ８. 誘導プラズマ発光分析装置（ICP-AES）
	  ９. 分光光度計（UV-VIS&IR）  
	１０. コールドコンバーター（液体窒素供給装置） 
	１１. 画像処理システム

	  ６. 設置機器使用方法紹介
	  透過型電子顕微鏡の構造と各部の機能について

	  ７. 新機種導入
	  有機微量元素分析装置が入りました！
	  新しい質量分析装置が入りました！

	  ８. 利用手順 
	  別表１　液体窒素取扱講習会資料                               

	  ９. 計測機器の利用に関する申合せ                                  
	  別表１　利用者資格                                           
	  別表２　利用料金                                             
	  別表３　平成　年度　岐阜大学機器分析センター利用申請書       

	１０. 機器の利用状況                                                
	１１. 利用者研究論文一覧（１９９９年）                              
	１２. 平成１２年度活動状況報告                                      
	  別表　　平成１２年度　講習者受講者数                         

	◆  編集後記                                                      
	◇  センターの内線番号案内


