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End of life of materials: 
biodegradability and compostability 

assessment 
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Contents and objectives: 

Packaging waste and end of life 

Managed end of life scenarios and certifications 

Way to assess the behaviour 

● Biodegradability 

● Disintegration 

● Ecotoxicological impact 

● Overall compostability assessment 

Main conclusions 
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Plastic containers for convenience: 

Food is mostly packaged in plastic:  

 

Convenience Food: 

● long shelf life 

● availability at all times 

● in all situations 

 

Part of our life quality 

Poisoning of nature and people: 
 

● Accumulation of plastics in the environment 

● Degradation to micro and nanoparticles 

● Accumulation of toxic and carcinogenic 

chemicals (DDT, PCB) to the particles 

● Accumulation of the particles in the food chain 

particles and adhering toxins are ingested by 
humans 
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Waste management: 

What is going to happen when a product is at its end-of-
life phase?  
 

Biodegradation is the natural decomposition of organic 
waste made by micro-organisms. 
Biodegradation has a great potential in reducing waste 
impact and amount. 
 
Unfortunately, it is not simply disappearance of waste into 
the ground: 
 
It depends on the specific biological environment!! 

«Why environment is key for biodegradation»: 

See video on https://www.tuv-at.be/green-marks/ 

https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s 

 

https://www.tuv-at.be/green-marks/
https://www.tuv-at.be/green-marks/
https://www.tuv-at.be/green-marks/
https://www.tuv-at.be/green-marks/
https://www.tuv-at.be/green-marks/
https://www.tuv-at.be/green-marks/
https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s
https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s
https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s
https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s
https://www.youtube.com/watch?v=Yp5WA-PnFfs&t=36s
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Packaging certification schemes (TÜV Austria – DIN CERTCO) 

Managed end-of-life 

(controlled conditions) 

In-situ biodegradation: 

•Biodegradation in soil 

•Biodegradation in fresh water 

•Biodegradation in marine conditions 

Raw materials certifications 
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Laboratory compostability recognitions (www.archa.it) 
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Official standard – Industrial compostability 
EN 13432-2000 
Packaging—Requirements for packaging recoverable through composting and 
biodegradation—Test scheme and evaluation criteria for the final acceptance of packaging 
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Packaging 
Composition 

Thickness 
Heavy metals and 

Fluorine concentrations   
Volatile solids 

(> 50%) 

Biodegradability 
> 90% within 

 6 months 

Disintegration 
< 10% 

above 2 mm  

Compost 
quality 

Chemical-physical 
composition (pH, 

Volatile solids, C org, 
N, …) 

Heavy metals 
concentrations 

Eco and 
phytotoxicity 

tests 

End of life behaviour  

HIGH 

TEMPERATURE 

(aprox. 58°C) 
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Biodegradability assessment 
  

Biodegradability tests are carried according to official method ISO 14855-1 
Test methods determine the degree and the rate of aerobic biodegradation of plastic 
materials on exposure to a controlled-composting environment  

DESCRIPTION: 

Test is performed on 3 replicates for 
every specimen and employs a cellulose 
as biodegradability positive control, a 
blank control containing only the 
inoculum and the test material; 

Test material can be defined 
“biodegradable under composting 
conditions” if its degradation results at 
least 90% in less than 6 months. 
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Biodegradability assessment 
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Disintegration assessment  

ISO 16929 “Plastics - Determination of the degree of 
disintegration of plastic materials under defined composting 

conditions in a pilot-scale test” 
DESCRIPTION: 

Pieces of the plastic test material are mixed with a prepared 
solid matrix (synthetic solid waste and mature compost). Test is 
performed on 2 replicates for every specimen.  

Each reactor is placed in an air-circulation oven for 12 weeks. 

The degree of disintegration is determined after a composting 
cycle, by sieving the final matrix through a 2 mm sieve in order 
to recover the non-disintegrated residues. 

The disintegration test occurs efficiently if less than 10% of the 
original mass of loaded samples is above 2 mm sieve after 12 
weeks. 
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Disintegration assessment  
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Ecotoxicity assessment 

OECD 208 (July 2006) “Terrestrial Plant Test: Seedling 

Emergence and Seedling Growth Test” 

DESCRIPTION: 

Tests evaluate the differences in toxic or phytotoxic potency between control 
compost (blank sample) and final compost obtained from the degradation of 
the developed materials. 

According to EN 13432, the determination of phytotoxic effects can be 
performed: 

germination test 

plant growth test on barley and cress 

If GROWTH INDEX (Gm) for the doses 25% and 50% is greater or equal to 
90% the sample is not-toxic 
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Ecotoxicity assessment 

OECD 208 (July 2006) “Terrestrial Plant Test: Seedling 
Emergence and Seedling Growth Test” 
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End of life behaviour - ongoing 
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Biodegradability 

> 90% within 

 12 months  

at ambient temperature 

Disintegration 
(qualitative) 

< 10% 

above 2 mm within 

6 months  

at ambient temperature  
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Conclusions 

1. Preliminary validation for OK compost INDUSTRIAL 

certification 

2. Further validation for final labelling of the products 

3. Further assessment for OK compost HOME behaviour 

4. Further assessment for Ok biodegradable environments 

(SOIL, WATER, MARINE) 
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Thank you! 
 
Francesca Braca 
Laboratori ARCHA Srl 
francesca.braca@archa.it 

mailto:francesca.braca@archa.it

