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About Borealis and Borouge

Borealis and Borouge are leading providers of innovative, value creating

plastics solutions. With more than 40 years of experience in polyolefins

and using our unique Borstar° technology, we focus on the infrastructure,

automotive and advanced packaging markets across Europe, the Middle

East and Asia. Our production facilities, innovation centres and service

centres work with customers in more than 170 countries to provide

materials that make an essential contribution to society and sustainable

development. We are committed to the principles of Responsible Care°

and to leading the way in ‘Shaping the Future with Plastics'T”'.

Borealis is owned 64 % by the International Petroleum Investment

Company (lP|C) of Abu Dhabi and 36 % by OMV, the Austrian oil and

natural gas group. With EUR 5.7 billion revenue in sales in 2006 and

4,500 employees, the company is headquartered in Vienna and has

manufacturing operations in Austria, Brazil, Belgium, Finland, Germany,

Italy, Sweden and the United States. Borealis also has two innovation

centres and customer service centres across Europe.

The company's main products are polyolefins and it produces also nutrients

and base chemicals such as melamine, hydrocarbons, phenol and acetone.

Borouge is a joint venture established in 1998 between Borealis and one

of the world's leading oil companies, the Abu Dhabi National Oil Company

(ADNOC). Its headquarters, counting 830 employees, and its state-of-the-art

world-scale petrochemical complex are located respectively in Abu Dhabi

and Ruwais, the United Arab Emirates. Borouge is currently implementing

a multi—billion dollar expansion at its

Ruwais production facility. The project,

called Borouge2, is due for completion

in 2010 and will triple the company's

polyolefin production capacity.

For more information:

www.borealisgroup.com

www.borouge.com
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02 Daploy HMS Polypropylene for Foam Extrusion

Flgum 1 : Global market growth
for extruded low density PP loam
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Polypropylene foam

Polymeric foams consume around 3.5 million tonnes of plastics materials

annually and account for about 10 % of all polymer usage in Europe. Foamed

polymers are used in a wide number of application areas, which range from

construction, automotive and household products to food and protective

packaging. Among the many benefits of foamed materials are their good

mechanical rigidity at low specific gravity, thermal and acoustic insulation,

cushioning against mechanical shock and a significant contribution to source

reduction in raw material usage.

The foam market is dominated by the amorphous polymers (such as PS, PU

and PVC) which have been industrially foamed for more than 50 years.

Polypropylene (PP) foams are a relative late comer to this market. The reasons

for this lie in the molecular structure — standard PP's are semi-crystalline

materials with a linear molecular structure. They lack the required extensional

rheological properties in the melt phase which are required for the production

of extruded low density foams with a fine and controlled cell structure. This

limitation is resolved by the Borealis Daploy range of High Melt Strength (HMS)

PP products. These are long chain branched materials, which combine both high

melt strength and extensibility in the melt phase. They open up the possibility

of bringing the many well-known property benefits of PP into the world of low

density polymeric foams. These benefits include a wide mechanical property

range, high heat stability, good chemical resistance and no monomer issues. PP

also brings its good environmental credentials to this market.

From a fairly recent and small beginning, the global PP foam market is growing

rapidly (>20 %/year). Current PP foam applications include automotive,

insulation, food and protective packaging. In Europe, the dominant PP foam

applications are in the food packaging and automotive areas.
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In the case of food packaging, PP foam offers a lightweight packaging

solution with excellent grease/fat resistance (no stress cracking) and with

no issues surrounding its monomer. Its high heat stability means products

are microwaveable, with good thermal insulation giving them a ‘cool touch’

during removal.

Automotive Food packaging

40-150 kgIm'
Door liners
Engine shields
Root‘/trunk liners
Impact protection

200-600 kg/m3
Food trays
Fruit tray:
Tableware

PP foam
applications

hulnlon Protective pnehghg

60-200 kg/m’ 70-200 kglm’

In automotive applications, lightweight foam solutions are helping to improve

vehicle performance and fuel efficiency. With increasing pressure for

end-of-life vehicle recycling, mono-material solutions are being sought and,

with PP becoming a preferred polymer, recyclable foamed PP solutions are a

logical next step. PP foams have an excellent moisture barrier and chemical

resistance which are important for durability and functionality in the presence

of hot oil, grease or fuel. Its high heat stability also opens up the possibility

for under the bonnet applications. PP foams also have very good cushioning

properties, thereby contributing to improved driver and passenger safety.

As a leading PP supplier, Borealis is committed to supporting the

development of the extruded PP foam market through its Daploy HMS PP

products and by offering PP foam solutions.
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