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Fig.1 DNA and stereocomplex of PMMA
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Fig.3 A schematic representation of template polymerization using
ultrathin porous films. Layer-by-layer assembly prepares the ultrathin
film of a stereocomplex comprising it-PMMA and st-PMMA. Two polymer
chains are shown as rigid helical rods, but should be partially distorted
and entangled in the film. There must be a disorderd region of the
stereocomplex. A single component is selectively extracted from the
film, resulting in the preparation of the porous film with regular
nanospaces. Then, the porous film is used as a reaction mould for free
radical template polymerization of MMA or MAA, followed by the regener-
aion of the stereocomplex film.
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Fig.4 Characterization of it-PMMAs polymerized in porous st-PMAA
films for 3h at 7°C.
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Table 1 Analysis data on stereoregular template polymerization of methacrylate.

Host poymar mmemrer M M M, mminrer Mo MM

S1-PMAA 17300 1.7 92:6:2 2.5

st-PMAA 1.3 94:6:0 20
1.5 - 95:3:2 1.9
16 LPMIVMA $7:20 2.4
12 st-PMRA C:6:84 2.0
1.4 st-PMMA £:2:98 2.1
12 st-PMRA 2.0

Agsombyag v dowith -T2 AAS T > 90 M, &

s {rr > 95 2, = 40000, MM, < 2.0} for s-PMAA grwf I-PMMA hoy
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The Thermal Analysis Laboratory (Fig. 1, Fig. 2) is one of the
best, if not the best, equipped thermal analysis laboratories in
the United States. Since 1987 there have been many research
projects conducted in this laboratory, including several federal
and industrially related projects. For example, in collabora-
tion with the Air Force Research Laboratory at WPAFB,
Southern Clay Products, Inc., and Triton Systems, Inc., Dr.
Pan’s research team is studying the thermal stability, degrada-
tion mechanisms, and the properties of a specific polymer made
from originally modified layered silicate nanocomposites. The
goal of this project is to produce materials with properties
suitable for cryogenic tanks for the aerospace industry.
Instrumentation :

Thermogravimetric Analyzer (TGA), Differential Scanning
Calorimeter (DSC), Thermomechanical Analyzer (TMA),
Dynamic Mechanical Analyzer (DMA), Simultaneous
Thermogravimetric/Differential Thermal Analyzer (SDT),
Dielectric Analyzer (DETA), Micro-Thermal Analyzer
(#TA), Rheology, TG/FTIR, TG/MS, GC/TOF-MS/
ThermEx, LC/MS, SEM/EDX and Optical Microscope/
Image Analysis System, X-Ray Differaction Spectrometer,
Thermo-IR

The Combustion Laboratory, which was established in 1992,
focuses on the behavior of chlorine, sulfur, and mercury during
combustion. Since the construction of the 0.1 MWth Labora-
tory scale Fluidized-Bed Combustion (FBC system) in 1995,
over half a million dollars in research funding has been
received from the U.S. Department of Energy, the Electric
Power Research Institute, the Illinois Clean Coal Institute, and
TVA. This FBC system has been involved in over 7000 hours
of testing. This amount of testing time is the longest time that
has been conducted by any University FBC system in the
United States.

The Combustion Laboratory at Western Kentucky Univer-
sity is one of the five laboratories (Philips, EERC, Consol and
TestAmerica) in North America capable of conducting Contin- }
uous Emission Monitoring (CEM) and the Ontario-Hydro
Method (OH method) for mercury emissions in power plants.
A mobile (53-foot) laboratory has been constructed at WKU
and used at power plants. There are no interruptions in the
power plant operation when we conduct the experiments.

The Iaboratory has been awarded a two million dollar grant
from the U. S. Department of Energy for their project “Estab-
lishment of an Environmental Control Technology Laboratory
with a Circulating Fluidized Bed Combustion System.” The
primary objective of this project is to establish an Environmen-
tal Control Technology Laboratory (ECTL) using a multifun-
ctional circulating fluidized bed combustion (CFBC) system
(Fig. 3). The system can be easily configured to make combus-
tion runs with various fuels under varying conditions to
analyze and monitor air pollutant emissions, as requested
by the lab’s industrial partners.

The ECTL will help develop technologies that can be used to
control emissions under multi-pollutant control legislation that
is under consideration by Congress. The successful develop-
ment of these technologies will provide scientific data on
atmospheric pollutants resulting from combustion systems, and
the methodologies required to reduce the emission of these
pollutants across the United States. This grant award comes
as a result of cooperative efforts between the Department of
Chemistry and the Department of Architecture & Manufactur-
ing Science through the Applied Research and Technology
Program.

Fig.1 An overview of Thermal Analysis Labora-
tory
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Fig.3 Schematic View of “Multifunctional circulating fluidized bed com-
bustion (CFBC) system”

The Mercury Emissions and Control Laboratory was estab-
lished in 2002 after a Mobile Mercury Monitoring Laboratory
(Fig. 4) was constructed. All three laboratories mentioned
above were recognized in the Materials Characterization
Center.

The Thermal Analysis, Combustion, and Mercury Emissions
and Control Laboratories are growing and evolving as we
strive to maintain excellence in our programs and create a
hands-on learning environment for our science students. In
light of this growth and the changing needs of both our educa-
tional and economic climates, on March 1, 2004, these three
laboratories officially changed in the organization of the
Applied Research & Technology Program (ARTP) centers to
form the newly created Institute for Combustion Science and
Environmental Technology (ICSET). Thanks to the ARTP’s
financial support for the past several years, we have been able
to increase the effectiveness and outreach of these laboratories.
The new Institute is still an integral part of the ARTP program
but is no longer dependent upon ARTP funding for daily

Fig. 4 WKU Mobile Laboratory for Onsite Mercury Monitoring
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operations.

The mussion for this institute is:

* To provide the best educational experiences for WKU stu-
dents, including opportunities to use state-of-the-art instru-
mentation in course work and research.

» To provide multidisciplinary approaches to solve industrial
problems and for research projects.

+ To promote professional growth of faculty by providing
avenues for collaboration with professors at WKU and other
institutions and with professionals in industrial, state, and
federal research institutions.

+ To provide professional contacts for WKU professors in
search of funding for research projects.

The distinctiveness and impact of this institute is:

» According to several officers of the North American Ther-
mal Analysis Society, the Institute for Combustion Science
and Environmental Technology (ICSET) has the best-
equipped Thermal Analysis Laboratory in the U. S, possibly
the world.

* The ICSET Mobile Mercury Monitoring Laboratory is one
of only five such laboratories in the U. S. capable of conduct-
ing both on-line and Ontario Hydro methods for mercury
monitoring. The ICSET Mobile Monitoring Lab is the only
facility that is totally mobile for both methods.

« The ICSET combustion laboratory has ten years research
experience with fossil fuel combustion including high sulfur,
high chlorine coals, MSW (RDF) and other fuels.

- The ICSET Mercury Emissions and Control Laboratory
has three years of field-testing experience on mercury
species conversion, mercury emission, and metal corrosion
testing after firing various coals in 35 various boiler/unit
configurations.

+ The ICSET is an academic and industrial research and
development facility located in an academic institution.

+ All ICSET labs are multifunctional facilities used for teach-
ing, research, and service work.

+ All ICSET labs are self-supported.

« ICSET has had over 200 industrial clients in the 2000-2004
period. Many of these clients have visited the Institute to
discuss projects.

« There have been over 70 graduates (Ph. D., M. S. and B. S.)
who were employed as students in the labs of ICSET. After
graduation, 45% of these students entered graduate and
professional degree programs. The other graduates were all
professionally employed within two months of graduation.

+ The ICSET Combustion Laboratory has operated its
multifunctional fluidized-bed combustion (FBC) system
nearly 8,000 hours, including seven runs with 1,000 hours of
continuous operation. This 12-inch combustion system has
seen more hours of operation than any university FBC sys-
tem in the U. S.
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M A Personal View of Experience on Materials Design **+p. 1
Dr. Kazunobu TANAKA, Fellow, AIST

The author describes his experience on materials design of
amorphous silicon (a-Si) with respect to one of the big Sun-
shine projects, entitled “Amorphous Thin Films Solar Cell”
which started at 1980 under the collaboration among academia,
governmental and private sectors. In the project he set up
three main targets: (1) To produce world-leading R & D out-
puts by three sectors collaboration, (2) To develop new poten-
tial material, in addition to a-Si, for high-efficiency solar cell,
and (3) To establish new discipline for materials design through
R & D of amorphous silicon and new materials. He concludes
that materials design is really an unconquerable eternal target.
M Bio-Inspired Template Polymerizationssssssseseeeseeseaccenee p.2
Prof. Mitsuru AKASHI, Osaka University

In the field of synthetic polymer chemistry, template
polymerization is one of the final goals in structure and

molecular weight regulating polymerization. In 1955, Natta

and Ziegler developed organometallic catalysts to initiate the
stereoregular polymerization of vinyl monomers such as
propylene to create polymers superior in some physical prop-
erties to conventional polymers. On the other hands, in 1953,
Watson and Crick clarified the structure and functionalities of
double stranded DNA by the X-ray analysis. I think that, just
at that time, chemists noticed the possibility of molecular
duplication. As these bioinspired concepts influenced the syn-
thetic chemists, trials on template polymerization originated
and evolved with enthusiasm. We achieved bioinspired tem-
plate polymerization of stereoregular poly (methyl meta-
crylate), which was inspired by DNA structure and the duplica-
tion process.

M Institute of Combustion Science and Environmental Tech-

nology (ICSET), Western Kentucky University (WKU)

ICSET, which was established by Dr. Wei-Ping Pan in 2004,
consists of three laboratories: The Thermal Analysis Labora-
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tory, The Combustion Laboratory, and The Mercury Emis-

sions and Control Laboratory.

and unique in each field of thermal analysis, coal (inclusive of
RDF, etc.) combustion, and mercury field testing. The labora-
tories are multifunctional facilities used for teaching, research,

and service work, but all are self-supported.

They all have distinct futures

M The 16" Annual Symposium of the MRS-Jseeeeereerreaccees p.7

The symposium will be held December 10 to 11 at the
Ochanomizu Campus of the Nihon University in Ochanomizu,
Tokyo. The symposium will focus on “Frontier Materials
Researches Creating Sustainable Communities” with 17 ses-

sions.
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ARBTAYE PEDOT FEFERFES!

¢ Conducting Polymers
PEDOT
Polythiophens
Oligothiophens
Monomers for Polythiophene Synthesis
Polyanilines
Polypyrroles(PPy)
Polypyrrole Starting Materiais
Polyacethylenes
Polyacetylene Synthesis
Polythioacetylenes
New Technologies for OLEDs
CLD-1 Dye and Ready-to-Cast Solution
Water Soluble Carbon Nanotubes
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+ Light-Emitting Polymers and Monomers
Cyano-Polyphenylene vinylenes (CN-PPV)
Polyphenylene vinylenes (PPV)
Polyfluorenes (PFO, PFE)

Polyphenylene ethynylenes PPE)

¢ Charge Transport Materials
Semiconducting Small Molecules
Hole Transport Materials (HTM)

Electron Transport Materials (ETM)
Hole Injection Materials
Additional Photosensitizing and CT Materials
¢ Light-Emitting Metal Complexes
OLED Substrates
Indium Tin Oxide Coated Substrates
+ Fullerens and Carbon Nanotubes
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