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4. Relevance of the topic and state of the art:

Plastic is a category of materials that comprises several synthetic polymers. Despite the
usefulness and convenience of these materials, their production and end-of-life management
pose a serious threat to the environment and living organisms, mainly due to green-house
gases emission and environmental pollution.

In this context, bioplastics are gaining interest due to policies that impose bans on
conventional single-use plastic items (European Parliament, 2019), and to the perception of
being more environmental-friendly, making them the best alternative to conventional
plastics. Today, bioplastics certified as biodegradable and compostable are collected within
biowaste and thus, their disposal follows waste management strategies used for organic
wastes (i.e., anaerobic digestion, composting or coupled anaerobic digestion and
composting). Anaerobic digestion (AD) appears to be a promising strategy for bioplastics
recovery, allowing energy production (biomethane), reducing C footprint, and making the
circularity of these products real. In this context, the purpose of this work was to assess the
anaerobic degradability of bioplastic and its role in increasing bioplastic circularity

5.Layout of the project (draft)
5.1. Materials & Methods:

Most common bioplastic will be studied both at pilot and full-scale AD plant to investigate
their biodegradability. Test will be performed by using an innovative approach able taking
data directly from full-scale plant. Chemical, physical approaches will be used to track
bioplastic degradation and kinetic will be detected.
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In parallel microbial-adapted population approaches will be developed using innovative
approaches  (self-adaptation). Metagenomic approaches and maybe microbial
transcriptomics population will be used to assess population adaptation.

Raw environmental (LCA) and economical sustainability will be considered, too.

5.2. Schedule and major steps (3 years):

1) First year: Bibliography, experimental design set-up and first experimental work

3) Second year: experimental work performed at both lab and full scale studying bioplastic
degradation and energy prodcution

2) Third year: data elaboration and raw environmental and economic sustainability studies, paper
writing

6. Available funds. Fabrizio Adani-UNIMI.
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