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What's new at Polymerplace?

This will be a busy year for G.H. Associates.

We attended the MDM show in January, will be attending SPE GPEC 2005 conference in Atlanta
(February 23-25), the SPE Polyolefins Conference February 28-March 1 in Houston and the
Plastics News Executive Forum in Phoenix March 1-2, 2005, and the Industrial Biotechnology
and Bioprocessing World Congress April 20-22, 2005.

The Marketing and Management division of SPE (in which we are active) will be offering
marketing workshops in 2005; one in conjunction with GPEC 2005 (Competitive Intelligence-
Researching Online), one with the Chicago Section of SPE and one on Basic Market Research at
ANTEC 2005 in Boston, MA. All three workshops are based on CDMA (Commercial Development
and Marketing Educational Foundation) materials and are designed to serve technical and
marketing personnel on business development teams.

If you would like any information on the workshops please contact mhbaumann@earthlink.net or
call 908-832-2207.

More thoughts from the K show...

In the last issue of Polymerplace Notes we covered some of our observations regarding the K
show. The K show did reveal a number of developments in polymers and co-fabrication
techniques.
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Materials

Wacker-Chemie (parent of Wacker Silicones in the US) introduced a Silicone TPER. Geniomer®
is a single-phase silicone/urea copolymer, in which the silicone soft block provides elasticity while
the urea hard block provides strength and heat resistance. Geniomer forms physical cross links
when it cools from the melt. These crosslinks are reversible when reheated providing true
thermoplasticity. Grades are available from 40A-60A and the price is a little higher than LSRs.
Another brand new TPE is a triblock copolymer of Styrene-isobutylene-styrene (SIBS). Kaneka of
Japan and BASF are both working on these materials. This is a 100% saturated polymer and is
therefore heat and light stable. This material has excellent gas-barrier properties and is very soft.
Kaneka's product is already commercial.

High Flow, structural and specialty nylons and PBTs were also a feature of the show, with
Lanxess, Rhodia , DuPont and BASF introducing new grades. DSM introduced a laser weldable
grade of Nylon 6 and EMS introduced a non-halogen FRNylon 66.

Zeon Chemicals introduced the first blow molding grade of its Zeotherm® TPV (which is Acrylic
rubber in a nylon 6 matrix). Offering a continuous use temperature of 150-175 C it meets the
demands of under the hood applications for air ducts, boots and bellows.

Radici has expanded beyond its nylon materials with the introduction of 5 grades of Copolyester
TPEs called Heraflex E ranging in hardness from 35-77shore D.

Processing

Multimaterial, multicomponent and molding production cells dominated the injection molding
machine manufacturers booths and as we discussed in the last newsletter Krauss Maffei and
Milacron displayed multi-process molding as well.

As a result of the need for processors to integrate more steps into the moldmaking cell,
machinery manufacturers are working to bring machines to market with greater tie bar spacing to
make room for robotics and multi-step processing.

In mold decorating and film insert molding are growing at a rapid pace and were in evidence at
the show.

Extrusion and Blow-molding machinery manufacturers focused on higher throughput and greater
efficiencies in their process equipment. Multi layer (up to 7) and film encapsulation played a big
part in the exhibits motivated by processors desire/need to keep rising material costs in check.

We Need a New Approach to R&D
By Roger F. Jones

Now that we are beginning the fifth year of the 21st century, the chemicals and plastics industry
urgently needs to reevaluate its approach to research and development. Why do | say this?
What's wrong with our current approach?

Sadly, we had a sound approach that gave us the golden era of the second half of the 20th
century, but it is being increasingly abandoned in the current scramble to meet globalized
competition. That's bad news for our industry and for our nation because we will suffer in both
areas if we allow our technology leadership slip from our hands. The previous approach was for
private companies to undertake both research and development, but later much of the research
was contracted out to universities while companies redirected their efforts to concentrate on
developing new uses for existing technologies. Even this latter effort was cut back during the
2000-2002 recession and has not yet been restored to pre-recession levels.

Of greater concern, however, is the ongoing shift of jobs and innovation to overseas R&D
locations. For example, General Electric steadily reduced its in-house R&D under Jack Welsh.
This should not be a surprise because Jack Welsh transformed GE from a manufacturing
company to a financial services company. Welsh's successor, Jeff Immelt, has recognized the
danger of losing GE's technical edge, however, and has begun rebuilding GE's R&D. In fact,
GE’s central R&D staff has doubled during Immelt's tenure. However, all of these new jobs are
located offshore — India, China, and Germany. Nor is this situation unique to GE. DuPont,
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BASF, and many others have been quietly but steadily building up technology centers in Asia,
pointing to the huge business potential there and the need to be able to adapt technology to local
requirements. While Germany’s GDP growth is hardly measurable — perhaps 0.1-0.2% annually
— US GDP growth is rolling along at 3.5-4.0%, in the world’s largest economy. So why has the
US become less attractive to do R&D in polymers and plastics? | have no answer to this, other
than to note the pharmaceutical industry thinks the US is the place to be and has moved
thousands of R&D jobs from Europe to the US in the past five years.

Another problem is the place of industry-sponsored R&D in US universities. Compared to
universities in Europe and Asia, all too many US universities appear to be hostile to such
arrangements. Not the science and engineering departments, but the administration of these
universities, which seem to distain company-sponsored research as either tainted or, almost as
bad, an opportunity to make money at someone else’s expense (through retention of intellectual
property rights). The easy movement back and forth of scientists and engineers between
universities, government, and private employers that marks many other countries simply does not
exist here — there seem to be walls built by these same university administrations to prevent such
things from happening, in the name of “independence,” or “objectivity” or who-knows-what. I've
seen first hand what can be done by cooperative arrangements in Finland, Germany, and Japan,
and it's impressive. There are a number of universities in the US who are equally praiseworthy,
such as the University of Delaware, but nowhere near in the same percentage as elsewhere.

It's true that publicly-held chemicals/polymers/plastics companies are under immense pressure
from institutional investors to produce regular quarterly earnings growth. Failure to do so results
in falling share prices and the prospect of being “put in play” for a hostile takeover. The
managements of publicly-held companies in our industry are often not willing to take the heat for
a year or more by plowing back earnings into R&D to ensure a steady stream of new products
and processes — it's easier (and safer) in the short run to cut back overhead costs in order to
keep pushing up those quarterly earnings. The game of acquisition and divestiture figures into
this strategy too — divest the old, obsolescent businesses and acquire new cutting-edge ones.
Those costs go against the balance sheet and not the profit and loss statement. But the result is
that we are losing those older businesses and the jobs that go with them, that could have been
saved by continuing investment in R&D.

The solution may be that companies in our industry need to bite the bullet and become
increasingly privately held. Privately held companies, such as Huntsman Chemical, are able to
raise investment funds by floating public debt issues. Ten years ago, Jon Huntsman said “...
commodity chemicals [are] no place for the investing public. The cycles are too deep, the basic
factors governing business are 75-80% outside the control of managers, and investors don't
understand that these types of businesses have periods in their cycles when business is so weak,
dividends can'’t be paid. It's OK if a commodity business is part of a much larger company,
because the impact is lessened. But it's far better that a commodity company be private. It can
take the up cycles with the down.” He means strategic private investors, not financial ones, ones
who are in for the long haul and not just to trade companies for a quick buck. The wisdom of his
words has been proven over and over again.

| give credit to the American Chemical Society for taking note of this trend and addressing it
through its Committee on Economic and Professional Affairs (CEPA). The Business
Development & Management Division of ACS and CEPA will sponsor joint sessions on the many
facets of this topic at the ACS National Meeting in San Diego, CA, March 13-16, 2005. | will be
participating in the presentations on this subject but there will be many knowledgeable people
speaking who will have additional views worth hearing. | hope you will be able to attend.

This is the first in a series of articles that will be published in Polymerplace Notes.
PolymerPlace.com is exploring offering programs to help plastics materials, equipment and
processing companies improve their “Innovation 1Q”- for more information please e-mail us at
info@polymerplace.com.
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HitH
Polymer Markets

Dairy/Food Processing

Thermal Shield™ polyphenylene sulfide-based paper from Powell LLC is being adopted for dairy
filtration because it withstands highly caustic and hot sterilization solutions. The PPS paper was
chosen over polyethylene terephthalate (PET) and polypropylene (PP) papers given its greater
chemical and thermal stability, and over aramid papers because it gives comparable performance

at a lower cost.
®

Thermal Shield is a high-density, calandered paper made with a proprietary grade of Fortron
PPS from Ticona, the technical polymers business of the Celanese Group.

The paper is an FDA-compliant material that withstands ongoing exposure to a wide range of
chemicals at temperatures above 220°C (428°F).

“Thermal Shield is a cutting-edge product that gives extended service in the spiral-wound
filters used in dairy filtration,” says Kennie Thompson, National Sales Manager at Powell. “It
stands up to repeated exposure to hot water and caustics having a pH of 12.

“In addition to dairy filtration, it also can be used in the soft drink, juice and other sectors
requiring liquid filtration where cleaning solutions and high-temperature water are applied in
sanitizing equipment. The paper’s high performance in membrane applications can help
manufacturers make significant improvements in filter design and performance."

Thermal Shield resists chlorine, solvents, oils, dyes and most acids and bases at
elevated temperatures. It has minimal shrinkage and maintains excellent tear strength and other
mechanical properties, even after extended heat aging. Its chemical and thermal stability give it
distinct advantages over PP, polyester and aramid papers in water and air filtration, wire wraps
and other industrial uses.

For more information

For information about Powell LLC and its products, contact: Kennie Thompson, National
Sales Manager, Powell LLC, 55 Ward Hill Ave, Haverhill, MA 01835-6930. Phone: 978-373-9111.
Or visit: www.powell-nonwovens.net

For information on Fortron PPS for nonwoven and other uses, contact: Ticona, 8040
Dixie Highway, Florence, KY 41042, USA. Phone: 1-800-833-4882. Email: prodinfo@ticona.com .
In Europe: Ticona GmbH, Professor-Staudinger-Stral3e, D-65451

Kelsterbach, Germany. Phone: +49-(0)180-584-2662 (DE) or +49-(0)693-051-6299 (EU).
Email: infoservice@ticona.de . Or visit: http://www.ticona.com .
About Powell LLC

Powel LLC, headquartered in Haverhill, Mass., has 30 years of experience in nonwoven
technology. It produces nonwoven substrates, reinforcements and casting surfaces for electrical
insulation, pressure sensitive tapes and filtration membranes. Its substrates provide smooth
casting surfaces and reinforcement for membranes used in reverse osmosis and nano- and ultra-
filtration. It also offers custom lamination and calandering services for composite materials used
in air and water filtration, decorative fabrics and elsewhere. For more information, see:
www.powell-nonwovens.net .

#it#
Energy/Fuel Cells
Ticona, the technical polymers business of Group, has introduced the first fuel cell prototype
made solely of engineering thermoplastics, an advance that lowers fuel cell cost at least 50
percent versus those faé)ricated with other materials. The 17-cell unit contains !@njection molded

bipolar plates of Vectra liquid crystal polymer (LCP) and end plates of Fortron polyphenylene
sulfide (PPS).

The new fuel cell cuts the cost per kilowatt for the stack to about $1,050 (€790) from as
much as the $4,000 (€3,000) needed with aluminum, gold-coated stainless steel, graphite or
thermoset-graphite blends. The use of injection molded thermoplastic components represents a
significant step in meeting the European Union’s target cost of $665 (€500) per kilowatt by 2010
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for 2 KW residential units. The Vectra LCP bipolar plates, which contain 85 percent powdered
carbon, were molded by SGL Carbon, the world’s largest producer of carbon and graphite
products. With a cycle time of just 30 seconds, these plates can be produced in volume without
the labor- and cost-intensive machining and other finishing steps needed to form their intricate
channels when other materials are used.

"By lowering fuel cell cost to €790 per kilowatt,” says Frank Reil, Manager, Market
Development, “our prototype will help accelerate the evolution of fuel cells for autos, homes and
mobile equipment. In order to meet the EU’s 2010 deadline, the industry must bring fuel cell price

and weight down and extend service life. o

“Thg use of engineering thermoplastics addresses these problems directly. Vectra LCP

and Fortron PPS in bipolar and end plates reduce cost and weight compared to metal and speed
production because they are injection molded. The LCP’s ability to carry a carbon loading of over
85 percent and still process well goes beyond what nearly any other plastic can do. In addition,
both polymers have excellent long-term performance because they withstand the aggressive
media found in fuel cells and remain dimensionally stable, even at temperatures as high as
200°C.”

The Ticona prototype is a proton exchange membrane (PEM) fuel cell. PEM units
generate power electrochemically at high efficiency (near 40 percent) without pollution.

Each cell in a fuel cell stack has two bipolar plates and a polymer membrane. One plate acts as
the anode and the other as the cathode. Surface channels in the plates distribute hydrogen and
air to the membrane between them.

A thin layer of platinum catalyst on the membrane dissociates hydrogen into protons
(positive hydrogen ions) and electrons. Protons pass through the membrane to the cathode.
Electrons exit the stack as an electrical current before reaching the cathode, where they react
with the protons and oxygen in air to form water and heat.

For more information

For information on Ticona'’s fuel cell technology, contact: Ticona, 8040 Dixie Highway
Florence, KY 41042, USA. Phone: 800-833-4882. Email: prodinfo@ticona.com . In Europe:
Ticona GmbH, Professor-Staudinger-StralRe, D-65451 Kelsterbach, Germany. Phone: +49-
(0)180-584-2662 (DE) or +49-(0)693-051-6299 (EU). Email: infoservice@ticona.de . Or visit
http://www.ticona.com .

HHH
Consumer Electronics
The Fibertec tripod, a lightweight tripod developed by Vinten Broadcast Ltd. for professional-
quality video cameras, uses rack strips made of Vectra® liquid crystal polymer (LCP) in each leg
to help form a stable platform.

Vinten Broadcast chose Vectra LCP for these long and complex components over a number of
other polymers, including polyarylate and polyetheretherketone. The LCP was the only resin
evaluated that had sufficient flowability to mold the rack strips at a reasonable injection pressure.
The other materials called for pressures that were close to or above the upper limit of the
processing window for normal injection molding.

“With conventional tripod designs, there is a trade off between rigidity and weight, which
sometimes has an impact on robustness and reliability,” says Richard Lindsay, Engineering
Director at Vinten Broadcast. “We wanted to increase leg rigidity in our Fibertec tripod
substantially without an increase in weight. The use of Vectra LCP for the rack strips helped us
make a tripod that tests have shown to have 72 percent more torsional rigidity than that of the
unit's nearest competitor.”

The rack strips provide a positive positional lock and, because the tripod is used in climates
throughout the world, must retain their rigidity from -40° to +60°C. Their coefficient of linear
thermal expansion must be similar to that of the tripod’s carbon fiber parts so the leg elements

PolymerPlace Notes
50f7


http://www.ticona.com

slide smoothly under all conditions. The strips also need high dimensional accuracy to ensure
reliable operation and balanced friction properties.

In processing, the LCP had to flow easily to fill each 20-in (510-mm)-long rack strip having teeth
with wall sections as thin as 0.08 in. (2 mm). The strips have an overall cross section of 0.19 by
0.23in. (5 by 6 mm).

In developing the Fibertec tripod, Vinten Broadcast re-evaluated the fundamentals of tripod
design to create a rigid, working platform that offers stability for high levels of drag and long
lenses, particularly in windy conditions, and that has greatly reduced backlash. Its strength and
light weight comes from its channel leg sections that out-perform traditional twin-tube designs.
In molding the 20-in. (510-mm) long rack strips, Vectra® liquid crystal polymer reliably fills teeth
having wall sections as thin as 0.08 in. (2 mm).

For more information on the Fibertec Tripod contact: Richard Lindsay, Vinten Broadcast Limited,
Western Way, Bury St Edmunds, IP33 3TB, Suffolk, IP33 3TB, England. Tel: +44 (0) 128-475-
2121, www.vinten.com .

For information on Vectra liquid crystal polymer and its applications, contact: Ticona,
8040 Dixie Highway, Florence, KY 41042, USA. Phone: 1-800-833-4882. Email:
prodinfo@ticona.com . In Europe: Ticona GmbH, Professor-Staudinger-Stral3e, D-65451
Kelsterbach, Germany. Phone: +49-(0)180-584-2662 (DE) or +49-(0)693-051-6299 (EU). Email:
infoservice@ticona.de . Or visit: www.ticona.com .

Hitt
Polymer Developments
GLS TPEs Approved for Medical Device Manufacture By ISO

GLS Corporation has announced that two of the company’s thermoplastic elastomer (TPE)
grades, DYNAFLEX® G2706 and G2711, are now ISO 10993 certified TPEs. The certification
means that these TPEs are now considered compliant for use in medical devices, including
procedures and practices for medical devices. For areas outside of the United States ISO 10993
certification is regarded as the corresponding standard to USP Class VI.

GLS Corporation opted to submit the DYNAFLEX G2706 and G2711 grades to the I1SO testing in
order to offer additional value to customers needing medically compliant products. The laboratory
testing was done by the Toxikon Corporation of Bedford, MA, a certified 1SO testing location and
specifically tested the DYNAFLEX grades for hemotoxicity (blood toxicity), cytotoxicity (cellular
toxicity), systemic (neutral toxicity) and intracutaneous (skin toxicity) properties. As the ISO
10993 standard is popular in Europe and Asia, with growing interest here in the United States,
GLS Corporation opted to expand the testing to include both the hemotoxicity and cytotoxicity
laboratory tests to show DYNAFLEX G2706 and G2711 grades’ versatility.

In addition to passing the ISO regulations, the DYNAFLEX G2706 and G2711 exhibit numerous
beneficial features for end users. The DYNAFLEX G2706 is engineered to exhibit a soft touch
and rubbery feel with Shore A hardness of 28A, with excellent colorability and strong overmolding
adhesion to polypropylene. The grade also exhibits good ozone and UV stability. The
DYNAFLEX G2711 also features soft touch, rubbery feel TPEs with excellent colorability and 43
Shore A hardnesses. The grade is a good choice for overmolding to polypropylene, has good
ozone and UV stability, and is best suited to extrusion and injection molding applications.

For more information on the Dynaflex G2706 and G2711 in the U.S. - please contact: Marketing
Department, GLS Corporation 833 Ridgeview Drive, McHenry, IL 60050-7050.

Tel: (815) 385-8500 or (800) 457-8777. Fax: (815) 385-8533. E-mail: info@glscorp.com

Web Site: www.glscorp.com.

In Europe - Mr. John Simons, Global Business Development Manager, GLS International Inc.,
P.O. Box 19, 4410 AA Rilland, The Netherlands, Tel: (31)-113-551-093. Fax: (31)-113-551-094.
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E-mail: jsimons@agqlscorp.com.

HH#
Other Developments

The Society of Plastics Engineers (SPE) announces the formation of a North American Radiation
Processing SIG

The Society of Plastics Engineers’ New Technology Committee is pleased to announce the
formation of a North American Radiation Processing Special Interest Group (SIG). The purpose
of the group is to focus membership and programming on the emerging technology in the area of
the radiation processing of polymers.

Electron beam processing is increasingly being used to beneficially modify polymers in a number
of fields, including modification of polymer resins to improve mechanical or processing properties;
cross-linking of formed polymer components to upgrade properties; and radiation grafting to
modify surface and bulk polymer properties.

Many new applications have emerged in recent years, including: cross-linking of hot water pipe,
curing of advanced composites, cross-linking of hydrogels, Positive Thermal Coefficient (PTC)
materials, reducing VOC permeation in automotive fuel system components, hardening of
UHMWPE hip and knee joint surfaces, biomedical polymers, and many more.

David Kerluke of Sterigenics Inc. will act as the Chairman Protem of the group. The first meeting
of the group is scheduled for May 3, 2005 during the Annual Technical Meeting of the Society of
Plastics Engineers (ANTEC 2005) in Boston Massachusetts.

The “focus group” meeting during ANTEC 2005 will provide an opportunity for prospective
members to discuss their expectations for the group and to begin planning a conference for the
Fall of 2005 or Winter of 2006.

The formation of the North American Radiation processing SIG follows on the heels of the
formation of the European Radiation processing SIG (also SPE) and joint programming and
speakers will be interest for the future.

Fore more details or to join the North American Radiation Processing Special interest group
contact Dave Kerluke of Sterigenics at 613-841-4205 / dkerluke@sterigenics.com or Maggie
Baumann of G.H.Associates at 908-832-2207/mhbaumann@earthlink.net.

For more information on SPE and ANTEC 2005 go to http://www.4spe.org.

References: The stories in PolymerPlace Notes come from a variety of sources including
Company Press Releases, Interviews, and trade publications, e.g. Plastics News and newswires.
PolymerPlace.com
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