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Abstract

Proteins from Hermetia illucens (or Black Soldier Fly, BSF) have been employed in this study as possible source for bioplastic
formulation. This type of bioplastic can replace the actual materials employed in agriculture, avoiding the critical issues concerning
the soil pollution due to conventional plastic end-life. Different plasticizing agents (glycerol and polyethylene glycol) have been
tested and the ability to generate a homogenous film, through wet casting, has been evaluated. Characterizations on tensile properties
and water absorbance have been performed to estimate the effect of different plasticizers employed. Bioplastic formed by
proteins/glycerol ratio 50:50 has shown interesting properties, contributing to the formation of homogeneous and free-standing film
with tensile stress at break near to 2.5MPa, almost constant during degradation profile test. At the same time the high degree of
solubility in water has been verified for the same sample (~70%). The environmental impact of the laboratory scale production of
bioplastics obtained from BSFs proteins has been evaluated through the Life Cycle Assessment (LCA) methodology. Inventory
analysis has been conducted using primary data and Ecoinvent database. LCA analysis has been conducted using the SimaPro 8.3
software and the IMPACT 2002+ method of evaluation. The analysis show that the energy consumption is high (63%), but this can
be mainly attributed to a laboratory-scale production process and related with the energy consumption of aspiration system (93%).
Therefore, these results will help to the design of industrial production of innovative bioplastics in order to minimize these
environmental issues.
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