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2009 Plastics / Composites in Automotive

North American Usage in Pounds per Vehicle
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Plastics / Composites

� 2009 avg. 384 lbs. / vehicle

� 10 Year CAGR 3.8 %

Polycarbonate
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� Polycarbonate

� 2009 avg. 19 lbs. / vehicle

� 10 year CAGR 5.6 %

Polyurethane

� 2009 avg. 60 lbs. / vehicle

� 10 Year CAGR 1.4 %

*CAGR: Compounded Annual Growth Rate Source: American Chemistry Council (ACC)
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Polyurethane (aromatic) Value Chain

� The largest automotive applications utilize aromatics (MDI, TDI)

� Key precursors are Benzene, Toluene and Propylene

� A typical ratio is 60/40 Isocyanate to Polyol
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Polycarbonate Value Chain

� Cumene - Catalytic alkylation of Benzene with the addition of Propylene

� Phenol – Oxidation of Cumene

� Acetone – Direct or indirect from Propylene, high percentage from Cumene

� Bispenol A – Condensation of Phenol with Acetone

� Polycarbonate – Reaction product of Phosgene and Bisphenol A� Polycarbonate – Reaction product of Phosgene and Bisphenol A
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The Refining Process is about Producing Gasoline 
but it also Feeds the Petrochemical Plants

� One barrel of crude oil yields 30-40% 
gasoline

� Transportation demands require over 
50% of crude be “converted” to 
gasoline

� Reformers are needed to produce a 
high octane primary gasoline blend 

Source: NPRA

high octane primary gasoline blend 
stock called reformate

� This reformate stream accounts for 
almost 50% of the N. American 
feedstock to produce benzene

� Naphtha and gas oils are fed to the 
steam crackers along with natural 
gas feeds that make Pygas (20% of 
N. American feedstock to produce 
benzene)
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Benzene Value Chain
� Benzene is primarily produced as a by-product of refinery and steam cracker 

operations. 
� Catalytic reformer leads to extraction of aromatics

� Steam cracking generates by-product pyrolysis gasoline (Pygas)
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Pygas



Benzene Supply

� Hydrodealkylation (HDA) is the only “on-purpose” Benzene production process. 

� Benzene global supply imbalance exists and prices are high. Phenol follows 

benzene closely.

� Asia – net exporter / EMEA and USA – net importers.
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Summary and Outlook
Polycarbonate

� Demand is high and growing – in 
automotive and other applications. 

� The industry is investing in 
capacities (being absorbed by 

Polyurethane

� Demand is strong e.g. Construction 
and Automotive. 

� High level of exports.
capacities (being absorbed by 
demand).

� Raw Material cost pressure 
continues. Benzene and propylene 
are not made on purpose.
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Thank you!



Forward-Looking Statements

This presentation may contain forward-looking statements based on current 
assumptions and forecasts made by Bayer Group or subgroup management. 

Various known and unknown risks, uncertainties and other factors could lead to 
material differences between the actual future results, financial situation, 
development or performance of the company and the estimates given here. 
These factors include those discussed in Bayer’s public reports which are 
available on the Bayer website at www.bayer.com. available on the Bayer website at www.bayer.com. 

The company assumes no liability whatsoever to update these forward-looking 
statements or to conform them to future events or developments.
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