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Objectives

Results and Discussion

1. Development of a feasible protocol for the chemical recycling of PUs through glycolysis in order to recover the polyether polyol
2. Characterization of the glycolysis products from the chemical recycling via 1H-NMR
3. Preparation of PU tile using the products obtained from the depolymerization replacing the virgin starting material

Conclusions
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1H-NMR analysis is used to monitor the reaction advancement, the presence of
the reaction products, the quantities of byproducts and glycol in the different
phases. Results were confirmed by FT-IR and the OH number analysis.
On the recycled tiles, tensile tests were performed showing properties
comparable to starting materials.

1. A complete cycle, from the PU synthesis to the reformulation with
recovered polyol were performed through glycolysis.

2. A new method of characterization of the glycolysis products was
used. 1H-NMR allowed to obtain information about reaction
proceeding and presence of polyol, byproduct and glycol.

3. At the end of the cycle, the synthesis with partially recycled
building blocks ware performed; the obtained materials were
characterized by tensile tests, achieving very promising results,
comparable to starting materials.

Polyols and isocyanates are present in a wide variety of shapes and sizes. As a result, a unique process of recycling cannot be
suggested, but it must be adapted to the polymer. The process could be single or split phase and the difference between the
two approaches is the number of phases obtained after the depolymerization reaction [3]

A double approach for glycolysis

Parameters for glycolysis 

Polyurethanes (PUs) are a very versatile class of polymers with widespread applications. Their worldwide demand is estimated
to be 24 million tons by 2024 [1]. PUs can be elastomeric, thermoplastic, or viscoelastic (such as the material of “memory
foam” mattresses and pillows). At the end of their life, PUs are mainly landfilled.[2]
Nowadays, PUs recycling is still under investigation to achieve further development to arrive at industrial applications.
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