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The project’s overall objective is to demonstrate a seamless sustainable route to a circular economy for plastics by developing an
advanced energy, carbon, and cost-efficient waste plastic biotransformation into high market demand bioproducts and bioplastics.
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Mixed Plastic Waste
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Pretreatment

Microbial production of extracellular
enzymes

Break down of long polymer
chains into monomers _
and oligomers (Bio- Monomers penetration of
fragmentation) the cells

Monomers inclusion in metabolic
pathways (biomass and/or metabolites
production)



Before After

Pretreatment technology
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» Plastic waste is more accessible for microbial degradation

ypes

* Physical

» Chemical

» Photo pretreatment methods

"Function

* Size reduction

» Reducing molecular weight

* Increasing surface area

 Decreasing crystallinity/increasing amorphous regions
* Increasing porosity

 Functional groups modification

 Producing chain scissions



https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jhazmat.2016.09.014

Improving biofragmentation
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Addition of plastic
substrate to trigger
microbial metabolism
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Additives (detergents,
surfactants, cofactors,
hydrophobins)

Improvement of
enzyme selectivity
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Protein engineering
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Sampling:
Landfills
Pristine forests
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Microbial

isolation:
MSF/LA/ISP2
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Obtaining
pure cultures
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POTENTIAL OF ISOLATES TO DEGRADE PLASTICS
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Bacterial isolates from
contaminated soil

Bacterial isolates from
pristine soil

4/5

1/5

5/5






IMGGE




Pretreatment

Pretreatmant

Ultrasound
Irradiation

lonic Liquid
Solvents

Midobial production of extragéllular

enzyme

vI\/Iicrobial production
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Monomers penetration of

Monomers inclusion in metabolic
pathways (biomass and/or metabolites
production)

Novel strains
isolation

Medium
optimization

Conditions
optimization
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