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Abstract  

The main aim of this paper was to study the recyclability of polyisocyanurate (PIR) wastes with 

high isocyanate index by glycolysis and identify the optimal reaction conditions to obtain a product 

suitable for the reuse in the production of new rigid foams. Indeed, to our best knowledge, there are 

no information available concerning the glycolysis of PIR foams, whose highly cross-linked and 

stable structure may prevent glycolysis process to take place. 

A detailed study of the influence of the process variables on the properties of the recovered products 

has been performed in order to identify the optimal reaction conditions, focusing on the mass ratio 

of glycol to foam, the catalyst concentration and temperature. 

The results showed that, despite the high thermal stability claimed for isocyanurates, a glycolysis 

process in presence of dipropylene glycol, as glycolysis agent, and potassium acetate, as catalyst, 

can be successfully carried out even with PIR foams with extremely high isocyanate index. Under 

proper conditions, the original highly cross-linked structure of the polymer can be converted into a 

liquid, single phase, mixture of highly branched oligomers terminated with hydrogen active groups 

which was suitable to be used in the synthesis of new rigid foams. Due to the high functionality of 

the glycolysis products and their compatibility with isocyanates, the mechanical properties of 

specimens based even on high amounts (up to 75%) of glycolysis polyols turned out to be higher or 

either very close to those of standard specimens based on virgin polyol only. 
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