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INTRODUCTION

The paper will cover the basic size of the global Elastomer market by geographical area giving the broad
division between natural rubber (NR) and synthetic rubber (SR). There will be a brief look at the growth
forecast to 2009 in these two broad areas.

The paper will concentrate on the SR Global Market focusing in on the High Performance Elastomers (HPE)
segment. For the benefit of this review, a definition of what constitutes a HPE will be discussed before
looking at the end use market, with special attention to the automotive sector. A review of each polymer type
will be given looking at the volume produced, main markets, key suppliers and future growth rates. New
Developments will also be discussed. A special focus on the area of Fluoroelastomer (FKM) will be given.
Finally reference will be made to the relative price of each Elastomer.

Before going into the body of the paper it should be pointed out that the data presented has been gathered
and collated from numerous sources. There are gaps in the information available due, in some parts, to
suppliers need for secrecy, e.g. in market share and plant capacity. Where there are gaps educated
estimates have been made.

The current global Elastomers market is shown in Chart One below, giving the split by the following
geographic regions; Asia/Pacific, Europe, North America and the rest of the World (RoW). This split will be
used for all Charts.

CHART ONE: The Elastomers Market A Global Picture 2006
(000 Tonnes)

It is estimated that the total global market for 2006 was 21,388,000 tonnes. Split as shown.
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Chart Two shows the global market by geographical area for Natural Rubber (NR) which represents 42% of
the Global use of Elastomers.

CHART TWO:

Global Breakdown for Natural Rubber (NR) 2006
(000 Tonnes)

Chart Three shows the Global market by geographic area for Synthetic Rubber (SR) which represents 58%
of the global use of Elastomers.

CHART THREE:

Global Breakdown for Synthetic Rubber (SR) 2006
(000 Tonnes)

Table One shows the forecast for 2007, 2008 and 2009 by geographic region and by the split between NR
and SR. The overall growth between 2007 and 2009 is in the region of 7% but the growth in Asia / Pacific
area between 2007 and 2009 is forecast to be in the regoin on 13%.

TABLE ONE:
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Growth Forecasts for the Global Elastomers Market

(000 Tonnes)

Region 2007 2008 2009
Asia Pacific 12278 13118 13904
Europe 5093 5256 5329
N. America 3410 3533 3571
Row 1609 1687 1714
Total 22390 23594 24518
NR 9408 9946 10505
SR 12982 13648 14013

Average Growth Rate 7.1%
Source: International Rubber Study Group
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Chart Four looks at the split of the various Elastomers which go to make up the global SR market. Here it
can be seen that there are two dominate elastomers; SBR and Polybutadiene; which together make 75% of
the SR market. The remaining 25% can be broadly defined as the speciality elastomers group. Within that
group lies the High Performance Elastomers segment.

H## [0

1(

TOTAL 12418

Tables Two and Three are used to position High Performance Elastomers using the well established ASTM
D2000 heat and oil resistance table. The table shows that the highest performing Elastomer is
Perfluoroelastomer (FFKM) with a rating KK and the lowest performing is Chlorosulphonated Ethylene
Elastomer (CSM) with a rating of CE.

These are not the only charateristics that define High Performance Elastomers, there are many others such
as mechanical strength, electrical properties and specific chemical resistnace.

The performance of the Elastomers themselves can be tuned and modified by compounding to obtain
specific properties.

TABLE TWO:
FFKM
Type C F
H 250 462 FKM
G 225 437| VQM
F 200 392| FVQM
AEM
E 175 347|
u HNBR
% D 150 302 ACM
=
2 C 125257 CsM ECO
|
14
5 B 100 212
I A 70 158|
I
% Swell in #3 Oil No Req 140 120 100 80 60 40 30 10
CLASS A B C D E F G H K
OIL RESISTANCE >
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TABLE THREE:
ASTM D2000 Material Designation Elastomer Most Often  Used
(Type and Class)
CE CSM
DF ACM Polyacrylate
DH HNBR
EE AEM (Ethylene Acrylic)
FE VMQ Silicone
FK FVMQ Fluorosilicone
HK FKM (Fluoroelastomers)
KK FFKM Perfluoroelastomers

Chart Five shows the split by Polymer of the global HPE market. The figures for silicone refer to Elastomer

applications only.

CHART FIVE: $3 WR'&()*+, &! , ##
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Chart Six shows how the end use market is divided for HPE. Clearly the dominote sector is automotive with
50% of all Elastomers having applications in this area.

CHART SIX: $3 %&'&()*+ & , ##

Hit# 10

#6 TOTAL 240

The remaining 50% is split into 7 main areas, shown were a wide variety of components, are produced
ranging from  down hole elements for the oil and gas industry, to high performance seals for the
aerospace sector and butterfly valves for the chemical processing industry.

As the automative sector plays such an important part in the use of HPE, the next section will focus on the
various applications for these elastomers.

It is worth noting that if the total volume of HPE used in the automotive sector in 2006 is divided by the
number of vehicles produced in 2006, the average weight per vehicle is 4Kgs. This of course is only a very
rough guide with some low cost vehicles having little or no HPE content, to the top of the range vehicle
where more than 20Kgs may be used.

Figure 1 shows a cut away diagram of a motor car, illustrating the components which are made from HPE.

FIGURE 1: 4 &48& 4 & /- *
2 %)
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Table Four lists the main application for HPE and the elastomers which are most commonly used, but is
intersting to note, that the development of composite constructions are being used to reduce cost. For
example, in fuel line hose and fuel filler neck hose, where the inner fuel resistant elastomer is the higher cost
fluoroelastomer FKM and the outter is in the case of fuel line hose epichlorohydrin ECO and in the case of
the fuel filler neck hose PVC/NBR or AEM. Other areas where this technology is used is turbo charger
hoses where again the inner linner is fluoroelastomer FKM and the outer cover is silicone VMQ. The cost
saving here is the linner was previously FVMQ. All of these applications can be achieved without the use of
bonding agents.

TABLE FOUR:

4 & /3 45(.20. (O
4 &4&& 3 45(.72 +0
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Chart Seven gives details of Perfluoroelastomer FFKM, highlighting the main market areas of Semiconfuctor
Manufacturing, where seals are required to perform in very aggressive environments, for example, in piranha
fuming nitric 30%, sulpuric 30%, Acetic 30% and Hydrofluric Acid. The Chemical Processing Industry, the
Oil and Gas sector, where there is a need for resistance to H2S and high concentrate amine resistance and
the Aerospace Industry where the need is for resistance to amine stabilised synthetic ester oils at high
temperature are needed.

CHART SEVEN:
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The market is becoming more competative with four major players, some with very different strategies.
DuPont only supply finished components. Daikin supply compounded material as well as supplying fully
finished components, while Solvay and Dyneon supply raw gum.

The global market is currently is currently in the region of 30 tonnes per year with good growth forecast for
the future. New developments are focused on both ends of the temperature scale.

Chart Eight gives details of Fluoroelastomer FKM. The main market area is the automotive sector which
represents 60% of the total usage. There are four major suppliers in the market place; but suppliers from
China are now beginning to make their presnece felt in Europe.
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Chart Nine gives a breakdown of the main types of Fluoroelastomer FKM with, by far the largest type being
the Bisphenolic Cured Copolymers. The terpolymer segment is showing good growth especially the
peroxide cured grades. There are new developments with nano PTFE / FKM, Bio Diesel and Low
Temperature Polymers.

CHART NINE:
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Chart Ten details silicone VMQ which is produced in the largest volume of all the high performance
elastomers. The main application for VMQ are in the automotive electrical and general industrial markets.

There have been a number of changes within the supplier base with Rhodia now being owned by Bluestar
and Momentive Performance Materials selling what was GE Silicone.

Also included on this Chart is Fluorosilicone FVYMQ which has basically the same supplier base as silicone
with its main markets beign automotive and aerospace.
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CHART TEN CONT...
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Charts Eleven to Fifteen detail the remaining elastomers in the HPE sector, namely, HNBR, ACM, CSM,
ECO and AEM. Note should be made of the new developments in the following areas. In HNBR there are
low temperature grades, grades with low mooney and grades that can be blended with, for example, PVC or
Leuerprene.

In ACM new developments have taken place with the introduction of high temperature grades (HT). In AEM
new grades have been introduced secifically aimed at the turbo charger hose market.

CHART ELEVEN:
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CHART FOURTEEN:

CHART FIFTEEN:
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Table Five gives an easy reference to which Suppliers supply which Polymers in the High Performance
Elastomers Market.

TABLE FIVE:

Finally Table Six gives a feel for the relative price of High Performance Elastomers based on Nitrile Rubber
NBR equalling 1.
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CONCLUSION

The High Performance Elastomers market has shown good growth over the last two years and predictions
for the future look sound with an average growth rate at 5% per year. Table Five demonstrates that there is
healthy competition amongst suppiers, especially in silicone and fluoroelastomer markets.

The presentation also highlights that there are new developments to meet the ever increased need for High
Performance.
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THE FOLLOWING ARE REGISTERED TRADE MARKS / NAMES OF :-

Asahi Glass Aflas

Daikin Daiel Dupra

Daiso Epichlomer

DuPont Kalres, Viton Hypolon Vamac
Dyneon Dyneon

Lanxess Therban Leuerprene
Shin Etsu Sifel

Solvay Tecnoflon

Tosoh Tsos

Zeon Zetpol Hytemp Hydrin
Kangshin Noxtite
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