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Abstract

Polyurethane (PU), the world’s 6""-most-used polymer (=18

Mt/yr), generates substantial waste. Instead of landfilling, Sample Preparation and Pre-Treatment
chemical recycling - especially re-monomerization via

solvolysis - offers a sustainable route when streams are
contaminated or virgin-grade products are needed.
Glycolysis with diethylene glycol (160-250°C, atmospheric
pressure) dominates, yielding recoverable polyols for new
PU. Yet recycling rates stay low because PU exists in many
tailored forms. This study aims to develop a low-cost
pathway to convert post-consumer PU - focusing on
rigid foams made from commercial polyols and
Methylene diphenyl diisocyanate (MDI) - into valuable
feedstocks. Mechanical pretreatments (size reduction,
surface-area increase) enhance solvolytic cleavage, and mild
glycolysis breaks the foam into functional oligomers. The
products are successfully upcycled for closed-loop PU
synthesis and open-loop uses such as waterproof
construction coatings.

Materials and Methods: The PUR foam was synthesized
from a polyether/polyester polyol blend (BAYMER®
K1114, Covestro) and a polymeric isocyanate, based on
dipheynylmethane-4,4'-diisocyanate (Desmodur® 44 V
20 L NP, Covestro), reacted in a 1:1 mass ratio.

The foam synthesized was shredded with the use of a
grinder and then cryomilled into flakes (<500 um). The
resulting powder was dried at 80°C, until no further mass
loss was observed.

Methodology

After the sample preparation and pre-treatment, the
glycolysis procedure is followed. Glycolysis reaction was
performed in a glass reactor of 250 mL under reflux and
magnetic stirring at 180°C.
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Results and Discussion

The commercial polyol used to prepare the foam substrate, and the
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Conclusions

» Chemical break down of PU Foam into a single phase liquid product via glycolsysis is possible.

* The recycled product is characterized by a high polydispersity index (PDI) and groups with lower molecular weight in
comparison to the commercial polyol.

* The recycled product is characterized by a high hydroxyl number because of excess of EG used during the glycolysis process.

* The recycled product could be used as a key component in a wide range of construction-industry products.
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