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PRIMER DE TOT…

AVUI PARLAREM DE RECICLATGE QUÍMIC DE 
TERMOESTABLES

POLIURETANS CAUTXÚ
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Global Polyurethane market
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Isocyanate Reactions

Green Chem., 2024, 26, 1132
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PU recycling

Wieczorek, K. et al. Materials 2024, 17, 4617



6

Gycolisis

Green Chem., 2024, 26, 1132
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MDA (the bad guy)

Green Chem., 2024, 26, 1132
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MDA (the bad guy)
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Gycolisis

Chem. Eur. J. 2024, 30, e202301919
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Gycolisis

Chem. Eur. J. 2024, 30, e202301919
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Reducing MDA (the bad guy)

➢ Air Products, Dow Chemical Company, and McDonnell Douglas 

diminished MDA content using alkylene oxides such as ethylene 

oxide (EO) a propylene oxide (PO)[31–34]. 

➢ Bayer AG employed low molecular weight urea or carbamic acid 

esters such as ethyl or methyl carbamate or hydrogen chloride.

➢ BASF reduced MDA with epoxidized native fatty oils such as soybean 

oil, linseed oil, rapeseed oil, and nut oils, or adding stepwise small 

amounts of isocyanate. 

➢ H&S Anlagentechnik GmbH developed an acidolysis process to 

recycle PU
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Deamination (the Good Guys)

Chem. Eur. J. 2024, 30, e202301919
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Deamination

Chem. Eur. J. 2024, 30, e202301919
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AMMONOLYSIS
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Rubber Recycling
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Rubber Recycling
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Rubber Recycling
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Rubber Recycling reagents
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Rubber Recycling Convenional Heating vs Microwaves
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Rubber Recycling Convenional Heating vs Microwaves
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Rubber Recycling
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Take-home Messages

➢Reactivity of Thermosets polymers is well known.

➢This is not a technology problem.

➢Huge problems with by products and post cleaning. Is 

recycling worse for the environment than the thermoset 

itself?

➢Long way to follow in the design of thermosets for better 

recycling potential.
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