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The use of high aspect ratio fillers, 
for example glass or carbon fibers, 
or montmorillonite clays, have been 
used extensively in polymer science 
to improve a variety of properties, 
including stiffness, strength, abrasion 
resistance, permeability etc. This 
article presents an overview of a new 
filler material, carbon nanotubes.
 Carbon nanotubes in their un-
altered state exclusively contain 
carbon, one of the most abundant 
elements on the planet. The molecu-
lar structure of carbon nanotubes 

An Emerging Technology: 
Carbon Nanotubes in Polymers

This article  was submitted 
by Dr. Brian Grady, EPSDIV 
Board Member

is essentially that of graphite. The 
difference is that while graphite ex-
ists as interconnected 6-membered 
carbon rings arranged in a planar 
structure, in nanotubes the planar 
sheets have been rolled into a cylin-
der, much as one would roll a piece 
of paper. There are two significant 
types of carbon nanotubes, multi-
walled (MWNTs) and single-walled 
(SWNTs). The former consist of a 
series of concentric cylinders, typi-
cally on the order of 10-20, while 
the latter consists of single cylinders 
only.  
 The strength-to-weight ra-
tio, the modulus, as well as the 
thermal conductivity are far su-
perior to other types of materials. 
A complete description of carbon 
nanotube properties, as well as a 
wealth of other information about 
carbon nanotubes can be found at 
http://www.pa.msu.edu/cmp/csc/
nanotube.html. 
 The two key issues relevant to 
carbon nanotubes in polymers are 
the cost of the nanotubes, and dis-

Continued on page 6

If you wish to serve on the EPSDIV Board,
contact Dr. Hoan Pham at Hoang.Pham@dow.com

See page 2 for more information.

http://www.e-Thermal.com
http://www.e-Thermal.com
http://www.pa.msu.edu/cmp/csc/nanotube.html
http://www.pa.msu.edu/cmp/csc/nanotube.html
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Chairperson’s Report

Dr. Shriram Bagrodia, EPSDIV 
Chairperson (2004-2005).  

A

We have made a commitment to improve our relationship with ad-
vertisers, including adding value by displaying advertisements in the 
electronic notification that this newsletter is available for viewing 
which we send to each EPSDIV member.  
 You can directly go to an advertiser’s website simply by placing 
your mouse over an advertisement in this newsletter and clicking.  
 If you are interested in advertising in this newsletter, please contact 
Brian Grady at bpgrady@ou.edu or 405-325-4369.   
 During the reorganization, it is possible that an advertisement 
from a past advertiser was incorrectly removed, please contact Brian if 
an error was made and an adjustment will, of course, be made to your 
invoice. 

ADVERTISING UPDATE  

  s we wind down year 2004, 
I would first like to wish you all a 
wonderful Holiday Season. On the 
whole, we have had a successful year 
in 2004, increasing membership, 
vitality, and the inertia that EPSDIV 
has always prided itself on.
 Currently, plans are under way 
for a great technical program for 
EPSDIV at the ANTEC 2005, 
scheduled for May 1-5 in Boston.  
Prof. Sadhan Jana is planning an 
exciting program covering biopoly-
mers, nanocomposites, fuel cell, and 
many other interesting fields. Thus 

mentum for the next year also.  
 All present members of EPSDIV 
and SPE are requested to recruit new 
members to SPE with EPSDIV as 
their primary division.

far, we have received 113 abstracts 
for the final technical sessions. Stay 
tuned for more details about the 
technical program, which will be 
highlighted in our March 2005 
newsletter.  Also, I encourage you to 
visit the SPE web site www.4spe.org 
for more up to date information.

EPSDIV is planing a 

Topical Conference

(TOPCON) in 2006.

EPSDIV member Jeff 

Gilmore is Chair of the 

committee. 

Contact Jeff at:

jeffrey.gillmor@kodak.com

 

Membership, vitality increases in 2004

Board Nominations

Another important area of inter-
est concerns new EPSDIV Board 
members. Ballots for new Board 
members will be out soon; we in-
vite and encourage members desir-
ing to serve on the Board to please 
express your interest to Dr. Hoang 
Pham, chair-elect, via e-mail at  
Hoang.Pham@dow.com. Please 
include a brief bio-data (one para-
graph) along with your interest to 
serve on the EPSDIV Board. 

Membership

On the membership front, I am glad 
to inform you that EPSDIV mem-
bership has increased in 2004 and 
we look forward to an increased mo-

TOPCON

At our October Board meeting in 
Orlando, there was excitement in the 
air. EPSDIV is planning to have a 
Topical Conference (TOPCON) in 
the year 2006. A TOPCON plan-
ning committee has been formed 
and Jeff Gilmore will be chairing 
this committee. Expect to hear more 
on this exciting opportunity in the 
near future.  
 Our treasurer, Emmett 
Crawford, is posting the financial 
report for 2003-2004 fiscal year is in 
this newsletter. 
 I want to sincerely thank all 
the Board members and TPC 
Committee for their hard work and 
it is only through this volunteer spir-
it that EPSDIV is able to accomplish 
so much.

—Shriram Bagrodia
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Councilor’s report

Don Witenhafer

SPE needs new members to maintain services

T

Pride award changes

 he Council and committee 
meetings began with the Divisions 
committee meeting. A new Plastic 
Pipe and Fittings Special Interest 
Group was approved as was a 
European Additives and Color 
Division in Formation.  

 Some of the proposed criteria 
would require a troubling amount 
of record keeping and sorting in 
my opinion. I was opposed to the 
changes as proposed.

high costs associated with Chicago.  
Many attendees opted to not stay 
at the SPE hotels and we had to 
pay about $70,000 to the hotels for 
lower than agreed to room sales. If 
you can afford to stay at a hotel un-
der the SPE program, I urge you to 
please do so in the future.    
 Unfortunately, next year in 
Boston could be more of the same.  
The October financial statement in-
dicates that we will have made about 
$8000 on ANTEC.  In the past this 
profit has been well over $200,000.   
 The SPE is currently showing an 
operating loss of about $50,000 for 
this year through October 2004 and 
that, unfortunately, includes the ef-
fect of not paying rebates to sections 
and divisions.  
 The best solution would be for 
everyone to get out there and recruit 
new members. Most people join SPE 
because someone has invited them to 
join. I urge everyone to step up and 
help with this effort.
 One of the important upcom-
ing issues to be discussed is basing 
rebates to sections and divisions on 
some performance criteria. I will 
keep you informed as this discussion 
continues.

Most of the Divisions Committee 
meeting time was spent debating 
a change in the Pride award. The 
proposal was to change the name to 
the Pinnacle Award and make it very 
similar for both divisions and sec-
tions.  
 There was no consensus about 
the proposal and action was post-
poned. My personal concern is that 
divisions and sections are not the 
same and one-size-fits-all is not basi-
cally a good idea.  

The Council meeting focused on the 
financial situation of SPE. A basical-
ly break even budget was approved 
for next year. The Chicago ANTEC 
was far from a financial success and 
the Executive Committee and the 
ANTEC committee are trying to 
see how we can change or reposition 
ANTEC to overcome this problem.  
 My personal opinion is that the 
problem was the location and the 

Financial focus

Most people join SPE 

because someone 

invited them to join. 

I urge everyone 

to help with this effort.

 — Don Witenhafer

Chemical Analysis Services

chemir.com    800.659.7659   ISO 9001 Certified

• Materials ID/Deformulation    
• Manufacturing Problems
• Litigation Support Services
• Contaminant Analysis  

• Polymer Analysis & Testing
• Failure Analysis
• Product Development
• Competitive Product Analysis 

http://www.cwbrabender.com
http://www.chemir.com
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Attend ANTEC 2005 just for 
EPSDIV’s technical program! TPC 
Chair, Dr. Sadhan Jana has compiled 
an outstanding array of sessions. 
 Invited speakers and research 
topics include:
• Prof. Eric Baer (CWRU) –     
 Reflective nanolayer films;

EPSDIV to present strong technical program
• Prof. Donald Baird (Virginia 
Tech.)   – Bipolar plates of 
fuel cells;
• Prof. Alan Lesser (UMass) –   
 Fracture properties of polymers;
• Prof. David Schiraldi (CWRU) –  
 Aerogels;
• Prof. Ken Reifsneider (University   
 of Connecticut) –Fuel cells;
• Prof. Lloyd Goettler (University of  
 Akron) – Polymer nanocomposites;
• Dr. Anatoliy Goldman (Alcoa) –   
 Barrier nanocomposite films.
  There is also a wide scope of 
interesting topics covered by the sub-
mitted abstracts. Categories include:
• Biopolymers

Dr. Sadhan Jana, TPC Chair 

ANTEC 2005 – 
the plastics industry top resource 

• Nanocomposites 
• Fracture behavior
• Film properties
• Polymeric materials in fuel cell
• Microfabrication
• Foams
• Rheological behavior
  Plans for joint sessions with 
other divisions and SIGs are also 
underway and include the possible 
hosting of  joint sessions on polymer 
nanocomposites with the following 
divisions/SIGs:
• Composites (54 abstracts; more   
 than 50% of their submission)
• Polymer Alloys and Blends 
 (10 abstracts)

Technology Officer at Symyx 
Technologies, Inc, Dr. Weinberg is 
a named inventor on 11 U.S. and 
European patents. He has presented 
over 350 invited lectures or seminars 
at various academic, industrial, and 
governmental organizations around 
the world during the past 25 years.

 

Polymeric Sensor Technology
Tuesday, May 3, 8 am-11 am
Being able to sense the quality of 
an environment is a hot topic due 
to terrorism based on chemicals 
and/or biological warfare agents. 
Recent advances in polymer-based 
sensors for detecting analytes will be 
discussed along with the challenges 
of making it commercially viable for 
the general public.

Industrial Biotechnology
Tuesday, May 3, 1:30 pm-6 pm 
Experts predict the Biotech-based 
polymer industry will be worth more 
than $50 billion annually by 2010. 

For information on 
activities and sights to 
see in Boston, visit 
www. bostonusa.com

Plenary Speaker

W. Henry Weinberg, PhD will speak 
Monday, May 2, 11 am to 12 pm 
at the  Hynes Convention Center. 
His topic is  Combination Chemistry 
Technology for Polymers.
  Senior Vice President and Chief 

W. Henry Weinberg is the 
Plenary Speaker at ANTEC .

New Technology Forum

  Two topics will be explored at the 
New Technology Forum.

Continued on page 5

Each year SPE sponsors ANTEC 
–  the leading technical forum  pro-
viding cutting-edge information 
for the plastics industry.  This year’s 
theme, A Revolution in Plastics, 
promises to make ANTEC 2005 an 
exciting event.
  Make plans to attend and visit 
Boston Massachusetts from May 1-
5. ANTEC 2005 will be held at the 
Hynes Convention Center and the 
Sheraton Boston Hotel. For more 
information see www.4spe.org/conf/
antec/index.php. Event highlights 
follow.

www.4spe.org/conf/antec/index.php
www.4spe.org/conf/antec/index.php
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INCOME	 ACTUAL		 BUDGET		 	VARIANCE	 	 	

Annual Financial Report July 1, 2003 to June 30, 2004

BALANCE	as	of	July	1,	2003	 $	 37,019.15
(cash,	checking,	saving,	investments)

	 	 	 	
SPE	Rebate	 $	 2,876.50	 $	 6,500.00	 $	 (3,623.50)
Interest	&	Dividends	 $	 1,110.51	 $	 1,200.00	 $	 (89.49)	 	
Newsletter	ads/sponsorships	 $	 -	 $	 12,000.00	 $	 (12,000.00)
ANTEC	sponsorships	 $	 2,000.00	 $	 5,000.00	 $	 (3,000.00)

TOTAL	INCOME	 $	 5,987.01	 $	 24,700.00	 $	 (18,712.99)

Total	Funds	Available	 $	43,006.16

Board	meetings	 $	 711.69	 $	 3,000.00	 $	 	2,288.31	
Newsletter	printing/mailing	 $	 3,631.78	 $	 12,500.00	 $	 8,868.22
Awards	 $	 1,022.78	 $	 1,000.00	 $	 (22.78)
Councilor	travel	 $	 1,718.84	 $	 1,500.00	 $	 (218.84)
TCP/BOD	Travel	 $	 -	 $	 1,000.00	 $	 1,000.00
Scholarship/	Grants	 $	 250.00	 $	 1,000.00	
ANTEC	expenses	 $	 7,074.73	 $	 2,000.00	 $	 (5,074.73)
Receptions	 $	 -	 $	 1,000.00	 $	 1,000.00
Other	 $	 15.00	 	 	 $	 (15.00)

TOTAL	EXPENSES	 $	14,424.82	 $	 26,000.00	 $	 11,575.18	
	 	

ENDING	BALANCE		 $	28,581.34

From previous page

ANTEC 2005

This rapid expansion is expected 
over the next five to seven years due 
to the following points.

new functionality. Cargill Dow’s 
polylactic acid process produces 
several different polymers depend-
ing on the ratio of d to l-lactic 
acid used as the starting mono-
mer. All d-polymer is significantly 
different from all l-polymer and 
the mixtures are again different. 
Even the blending of d- with 
l- polymer produces surprising 
results.

 3.  Large players are participat-
ing in industrial biotechnology. 
BASF, Dow, DuPont, Cargill, 
Cargill Dow, DSM and Proctor & 

ALLOCATION	OF	FUNDS

Checking	Account	 $	 2,921.96
Investiments	 	 $	 25,659.38
TOTAL	 	 	 $	 28,581.34

EXPENSES	 ACTUAL		 BUDGET		 	VARIANCE	 	 	

Report	submitted	by:	Emmett	Crawford,	Treasurer
Audit	Committee	Attest:	Richard	Clark/Shriram	Bagrodia

 1.  Biotech processes cost less, for 
example, DuPont’s bioprocess for 
making 1,3 propanediol requires 
40% less capital and has a 25% 
lower operating cost than the 
chemical process for making the 
same product.

 2.  Biotech based polymers have a 

Gamble among others are explor-
ing intermediates and polymers

 4.  Innovative companies are de-
veloping technology at a rapid 
rate. Dupont believes that if they 
started the 1,3 propanediol devel-
opment today it would take half 
the time and half the money.

 5.  Smaller biotech companies are 
positioning themselves to take ad-
vantage of the boom in biotech,

   such as Metabolix (US), Metabolic 
Explorer (France), Codexis, MBI 
International (US), Genencor.
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persion in the polymer. MWNTs 
have a significant advantage over 
SWNTs in both of these categories, 
they are cheaper to produce and 
much easier to disperse. MWNTs are 
sold commercially in masterbatches 
for certain polymers, while applica-
tions for SWNTs are still under de-
velopment.   
 For both materials, the cost is 
extremely high compared to other 
fillers for polymers; how much this 
cost will decrease over the next 5-10 
years is perhaps the most important 
unanswered question in the field.   
 Regarding dispersion, reasonable 
dispersions of MWNTs can be ob-
tained simply by using a high-shear 
mixer, such as a twin-screw extruder.   
SWNTs cannot be dispersed ad-
equately in this manner; currently 
there are currently two ways to dis-
perse nanotubes both very similar to 
methods used currently in polymer 
science.  
 In one method, as with nano-
clays, the nanotubes are dispersed 
in water containing a reagent that 
facilitates dispersion; ultrasonics are 
still required to overcome the kinetic 

From page 1

An Emerging Technology: 
Carbon Nanotubes in Polymers

limitation of dispersion. In the sec-
ond, as with certain liquid crystalline 
polymers, nanotubes are dispersed in 
superacids.   
 Four different types of products 
are typically envisioned for polymers 
filled with carbon nanotubes; others 
are certainly being considered as 
well.  
1) High thermal conductivity 
composites: The thermal 
conductivity of nanotubes is 
significantly higher then any other 
material including metals such as 
copper. In order to achieve high 
conductivities, the loading of the 
nanotubes should be as high as 
possible.
2) High electrical conductivity 
composites: The advantage of 
nanotubes is that percolation can be 
achieved at an order of magnitude 
smaller volume fractions then with 
conventional fillers; leading to a 
substantially lower reduction in 
flexibility.     
3) High Strength injection molded 
parts: The advantage here is the 
same as with electrical conduction, 
loadings do not need to be as high 

Nominations to EPSDIV Board 
— see page 2 for information

to achieve the same level of strength 
enhancement.     
4) High strength fibers: Polymers 
filled with conventional fillers 
cannot be extruded and drawn into 
fine fibers, while nanotube-filled 
materials can because the diameter 
of the nanotubes is much less then 
the diameter of the fibers.  

Best Paper Award, ANTEC 2004
Each year, EPSDIV presents the Best 
Paper Award at the SPE-sponsored 
ANTEC (Annual Technical Confer-
ence). 
 We are pleased to have rec-
ognized Thomas Pecorini of the 

ABSTRACT

Eastman Chemical Company for 
his paper The Craze/Yield Ratio as 
a Measure of Polymer Toughness. He 
will be presented with the Best Paper 
Award for 2004 at this year’s 
ANTEC in May.  

The ratio of a polymer’s craze 
strength to its yield strength is an ex-
cellent measure of toughness. It can 
be used to quantitatively compare 

materials and to predict how the 
ductile-brittle transition will change 
as a function of a variety of environ-
mental and material variables.

Best Poster Paper,
ANTEC 2004 
The Best Poster Paper at last 
year’s ANTEC recognized Rachel 
M. Thurston and  John D. Clay 
from the Batterelle Memorial 
Institute, for their paper Tensile 
Testing of Microtomed Sections 
from Molded Parts.

This paper describes a method 
to accurately measure the tensile 
properties of microtomed sec-
tions from molded parts. This 
technique has great utility in 
determining physical property 
changes from skin to core for a 
molded part. It can also be used 
to assess potential process-in-
duced degradation. Microtomed 
sections are too thin for contact 
extensometer use. In this study, 
accurate modulus and strain 
measurements are obtained with 
the use of a non-contact video 
extensometer. This paper details 
the test methodology to accu-
rately measure the tensile proper-
ties of microtomed sections from 
molded parts. It also compares 
tensile test results from micro-
tomed sections to bulk sample 
results.

ABSTRACT

Comments on this overview can be directed 
to Brian Grady at bpgrady@ou.edu
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http://www.mt.com/mt/homepage/index.jsp?com.broadvision.session.new=Yes
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Upcoming Events
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TA Instruments introduces new Q Series™ thermal
analysis products incorporating the latest technology
to meet the most demanding applications. Come
learn why TA Instruments is clearly the world's 
leading supplier of thermal analysis technology

Visit us at www.tainst.com or call 302-427-4000

Global Plastics Environmental Conference 
February 23-25, 2005, Atlanta, Georgia
For information: Contact Coordinator Gwen Mathis
800-798-1241 or gmathis224@aol.com

EPSDIV Hotline —
Have a question about polymers or 
EPSDIV? 
Call the EPSDIV Hotline 508-979-3405

International Polyolefins Conference 2005
The Challenges of Globalization
February 27-March 2, 2005, Houston, Texas 
Contact: suzannebiggs@yahoo.com, or www.spe-stx.org

Industrial Thermoforming Symposium & 
Workshop, March 7-11, 2005, Dallas, Texas
See www.4spe.org/training/seminars/
0503indthermo.php

See www.4spe.org for more events.

http://www.thermo.com/mc
http://www.tainst.com
www.4spe.org/training/seminars/0503indthermo.php
www.4spe.org/training/seminars/0503indthermo.php
http://www.e-Thermal.com
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Shriram Bagrodia
Eastman Chemical Co.
(423) 229-5034
bagrodia@eastman.com

EPSDIV Board of Directors 2004-2005

SECRETARY

Stephen Driscoll
U.Massachusetts/Lowell
978-934-3431
Stephen_driscoll@uml.edu

CHAIR CHAIR ELECT

Hoang T. Pham
Dow Chemical Co.
979-238-5920
Hoang.Pham@dow.com

PAST CHAIR

Richard Clark
Luzenac America
303-643-042
Richard.clark@luzenac.com

TREASURER

Michael Read
Dow Chemical Co.
989--636-9555
readm@dow.com

EPSDIV COUNCILOR

Don Witenhafer
614-761-8308
witenhaferd@cs.com

Charles Beatty (Sr. Senate)
University of Florida
352-846-3786
cbeat@mse.ufl .edu

Richard Bopp
Cargill Dow LLC,
952-742-0454
Richard_c_bopp@cargilldow.com

Marty Boykin
Bayer Polymers LLC
412-777-2332
marty.boykin@bayerpolymers.com

Frank Cangelosi
203-525-8746
cangelosi@earthlink.com

Emmett Crawford
Eastman Chemical Co.
(423) 229-1621
ecrawford@eastman.com

Brian Grady
University of Oklahoma
405-325-4369
bpgrady@ou.edu

Jeff Gillmor
Eastman Kodak
585-588-7415
jeffrey.gillmor@kodak.com

Steve Jackson
Coperion
201-825-6470
steven.jackson@coperion.com

Sadham C. Jana (TPC Chair)
Univ. of Akron
330-972-8293
janas@uakron.edu

Eumi Pyum (Sr. Senate) 
3M
512-984-5905
epyun@mmm.com

Murali Rajagopalan
Acushnet
508-979-3405
murali_rajagopalan@acushnetgolf.com

Tatyana Y. Samoylova
Kadant Composites
781-275-3600
tsamoylova@kadantcomposites.com

John Trent
S.C. Johnson & Sons Inc.
262-260-4943
jstrent@scj.com

Krishna Venkataswamy 
(Sr. Senate)
GLS Corp.
815-385-8500
kvenkata@glscorp.com

EPSDIV Newsletter Editor

Kevin Kit
University of Tennessee
865-974-7055
kkit@utk.edu

Brian Landes
Dow Chemical Co.
989-638-7059
bglandes@dow.com

Gregory McKenna 
Texas Tech University
806-742-4136
Greg.mckenna@ttu.edu

Joey Mead
U. Mass. Lowell
978-934-3446
joey_mead@uml.edu

Eric Moskala
Eastman Chemical Co.
423-229-8834
ejm@eastman.com

Joshua Otaigbe
Universtiy of Southern Mississipppi
601-266-5596
joshua.otaigbe@usm.edu

John Trent
262-260-4943
jstrent@scj.com

To advertise in this publication 
contact Brian Grady at 405-325-
4369 or email: bpgrady@ou.edu

SUBMISSIONS WELCOME


