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Development of innovative biotic symbiosis for plastic biodegradation and synthesis to solve 
their end-of-life challenges in the agriculture and food industries 

• The Project figures & the Consortium 

• Agri-food Waste Plastics – A global concern 

• RECOVER solutions and innovations 

• Expected impacts 

Outline 
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Project details 

48 Months 

17 Partners 

7 Countries (Belgium, Germany, Ireland, Italy, Portugal, Spain, United Kingdom)  

5.8 Million € (ca. 4.4 M€ EC contribution) 

Call: BBI-2019-SO2-R3 - Apply microorganisms and/or enzymes to 
resolve end-of-life issues of plastics 
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Project consortium 

Participant name Short name 

Universidad De Almería UAL (Coo.) 
Università Di Pisa UNIPI 

Asociación Agraria Jóvenes 
Agricultores España  

ASAJA 

BRUNEL University BRUNEL 
Universidad Miguel Hernández 
De Elche 

UMH 

Albstadt-Sigmaringen University ASU 
NATURPLÁS PLÁSTICOS 
AGRICOLAS, S.L. 

NATURPLAS 

ASA SPEZIALENZYME GMBH ASA 
NUTRINSECT SRL NUTRINSECT 
IRIS Technology Solutions, S.L. IRIS 
Organic Waste Systems N.V OWS 
IDELUX Environnement  IDELUX 
FEMTO ENGINEERING SRL FEMTO 
Ingredient Odyssey LDA - 
Entogreen 

ENTO 

CARTON BROS. - MANOR FARM MANOR 
ENCO ENGINEERING SRL ENCO 
S.A. Agricultores de la Vega de 
Valencia  

SAV 

5 HES, 1 Association, 1 NGO, 7 SMEs, 3 large enterprises 
(2 BIC members) 
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Plastic waste issue 

Food packaging, sweet and snack wrappers, 
hinged caps, microwave containers, pipes, 

automotive parts, bank notes, etc. 

Reusable bags, frays and 
containers, agricultural film, food 

packaging film, etc. 

Toys, milk bottles, shampoo 
bottles, pipes, houseware, etc. 

Window frames, profiles, floor and wall covering, 
pipes, cable insulation, garden hoses, inflatable 

pools, etc. 

Building insulation, pillows and 
mattresses, insulating foams for 

fridges, etc. 

Bottles for water, soft drink, 
juices, cleaners, etc. 

Food packaging (dairy, 
fishery), building 

insulation, electrical & 
electronic equipment, 
inner liner for fridges, 

eyeglasses frames, etc. 

Hub caps (ABS), optical fibres (PBT), 
eyeglasses lenses, roofing sheets 

(PC), touch screens (PMMA), cable 
coating in telecommunications 

(PTFE), and many others in 
aerospace, medical implants, 

surgical devices, membranes, valves 
and seals, protective coatings, etc. 
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Plastic in agriculture 

Source: https://www.plasticseurope.org/en/about-plastics/agriculture  

A wide range of plastics are used in agriculture, including, polyolefins (polyethylenes (PE), Polypropylene (PP), Polystirene, 
Ethylene-Vinyl Accetate Copolymer (EVA) and less frequently, Poly-vinyl chloride (PVC), Polycarbonate (PC) and poly-methyl-
methacrylate (PMMA). 

https://www.plasticseurope.org/en/about-plastics/agriculture
https://www.plasticseurope.org/en/about-plastics/agriculture
https://www.plasticseurope.org/en/about-plastics/agriculture
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Plastic problem 
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Project approach 
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Added value products 

Fraction Product Applications 
Chitin from insect 
  
  

Chitin-based bioplastics 
  
  

Agriculture (pots, plant tips, etc) 
Food packaging 
Enhanced mulching films 

Organic leftovers after chitin 
extraction 

Biofertilizer Agriculture 

Vermicompost after plastic 
removal 

Improved Vermicompost Agriculture 

Processes 

• Processes for AWP biodegradation in soil and compost 

• RECOVER cascade process for safe and sustainable AWP 
processing  

• Novel method for chitin extraction 
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Project actions and innovations 
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Recover solutions & innovations 
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Recover plastic samples 

Polyethylene PE,  Virgin,  used  

Polystyrene PS,   Virgin,      used  

Polyethylene terephthalate  PET,   Virgin, used  
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Effect of Pre-Treatments 

Surface PET chain scission 
through the hydrolysis of the 
ester bond 
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Recover solutions & innovations 



15 

Upscale and monitor biodegradation capacities  
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To develop added value downstream products 

Non-toxicity, biodegradability, film-forming capacity,  
antimicrobial and antioxidant properties 

Chitin extraction from exoskeleton of arthropodes 
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To develop added value downstream products 

Biofertilizers from insect frass 

Chavez and Uchanski, M. (2021). J. Insects Food Feed, 1-12. 

Poveda, J. (2021). Agron. Sust. Develop., 41(1), 1-10. 

Value: Vermicompost 
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Logistic approach for RECOVER large scale implementation 

For the setting of an efficient and reliable logistic system for 
the new value chains, the consortium of the Recover Project 
created an only-line survey  
(https://survey.tages.it/recover/)  

https://recover-bbi.eu/ 

Manufacturer 
Waste treatment Company 
Distribution/Warehousing 
Company 
Farm 
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Expected Impacts 

• Convert agri-food waste plastics into chitin/chitosan-based plastics and new 
fertilizers for the primary sector and bio-based food industries. 

• Establish a new circular cross-sectoral interconnection in the biobased 
economy, involving waste management and biotechnology.  

• Create three new effective bio-based value chains that link standard plastics 
with insects/microorganisms and enzymes providers. 
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Expected Impacts 

• Reduce the generation and dispersion of microplastics and 
increase plastic recycling in EU by 12 % 

• Provide alternatives for the removal of non-biodegradable 
plastics from the soil and the compost. 

• Contribute to ‘close the loop’ within the agricultural and 
packaging sectors by converting AWP into biofertilizers and 
bioplastics for agriculture and packaging applications 

• Avoid around 80% of CO2 emissions caused by common 
incineration of plastic. 
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Thank you  

Maria J Lopez (UAL)     
mllopez@ual.es 

Coordinator 
 
 Ana Plaza (ASAJA) 

ana.plaza@asaja.com 
Communication and Dissemination Manager 

Giovanna Strangis 
Department of Civil and Industrial Engineering, Pisa University,  
Largo Lucio Lazzarino 1, 56122, Pisa, Italy. 

giovanna.strangis@phd.unipi.it 
 

Patrizia Cinelli 
Department of Civil and Industrial Engineering, Pisa University,  
Largo Lucio Lazzarino 1, 56122, Pisa, Italy. 
patrizia.cinelli@unipi.it 
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