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This work aims to compare different routes of destination 
for poly(lactic acid) (PLA): chemical recycling, mechanical 

recycling and composting. Relevant environmental impacts 
of these alternatives were evaluated using LCA methodology. 
Composting and hydrolysis lab scale experiments were 
performed in order to obtain inventory data. Polymerization data 
in chemical recycling was obtained from computer simulation. 
Mechanical recycling data from lab scale were combined with 
the data from a plastics commercial mechanical recycling 
plant. The SimaPro® software was used as a tool to facilitate 
the LCA implementation. The database used for background 
processes was Ecoinvent 2.2. Two product systems were 
considered in this assessment. Restitution product system is 
based on the idea of restoring residual PLA, and consequently 
the amount that is not recycled should be produced again 
through traditional production system. Credit product system 
is based on the concept of all recycled PLA is a credit in the 
process, since it replaces PLA produced by traditional route. 
The different product systems presented similar results. 
Mechanical recycling showed the lowest environmental 
impacts, followed by the chemical recycling and composting. 

Electricity consumption exhibited the highest impacts between 
the inputs for chemical and mechanical recycling of PLA. The 
results are coherent since the recycling alternatives permit to 
obtain polymer as an output. On the other hand, no polymer 
is produced in composting, since the final product is only the 
compost.
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