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BASF company

• Badische Anilin & Soda Fabrik

• Ludwigshafen, Germany

• In total 6 production segments

• Revenue (2023) 68,9 bil. EUR

➢ Chemicals

➢ Materials

➢ Industrial Solutions

➢ Surface Technologies

➢ Nutrition & Care 

➢ Agricultural Solutions
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Chemical 
Recycling
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• Material reusing in the same state

• Chemical recycling of polymeric materials

1) Depolymerization

2) Raw material

3) Reusing of raw material in the initial 
product/manufacture

• Alternative to Mechanical Recycling
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PUR Chem. 
Recycling
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• PUR components

– Polyol

– Isocyanate

• Recycled Product = PUR from car headliners

• Goal = recycling of the waste PUR foam in new 
headliners
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• Chosen pathway for the chemical recycling: 

Transesterification
– Polyol in PUR substituted with another (typically 

glycerol/propylene glycol)

– Polymer structure is transformed into a low 
molecular liquid raw material 

PUR Chem. 
Recycling



Chemical 
Recycling with 

Castor Oil
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1) Synthesis of the alternative polyol

– Compound 2-hydroxypropyl ricinoleate

– BASF requirement: Elastic properties

– Appropriate are compounds with long carbon 
chain (chain extender)

Chemical 
Recycling with 

Castor Oil



1) 2-HPR Synthesis
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2) Microwave-assisted transesterification
depolymerization

– Foam transformation into liquid raw material

– Raw material analyzed

Chemical 
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3) Incorporation of the raw material into foam

– Standardized cup-test + other analyses

– Reactivity increase

– Foam density decrease

Chemical 
Recycling with 

Castor Oil
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3) Incorporation of the raw material into foam
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4) Comparison of the recycled and virgin foam

– Elasticity increase from tensile and flexural test

Chemical 
Recycling with 

Castor Oil
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4) Comparison of the recycled and virgin foam

– Porous structure remained

Chemical 
Recycling with 

Castor Oil



Summarization

• Successful synthesis of 2-hydroxypropyl 
ricinoleate

• Quantitative depolymerization of the 
commercial PUR

• Optimal recycled content in the virgin foam 
polyol = 20 wt.%

• The elasticity increase while structural 
properties were maintained
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