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Starting from the plastic trays problem: lab. 
activity
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How can you recycle some multilayered material?

With a selective action on one of those!



The patent
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• The patent covers 
both the reactor 
concept and the 
purification process



The proof of concept and the CTI label
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Swiss Incubator

Enrolled in KTI program
Awarded KTI label



From Symbioptima to DEMETO

• Synergy and optimization of the flows of a cluster of
multiple collaborating Production Units … taking into
account disruptive increase of cross-sectorial re-use
for particularly impacting waste streams,
proposing advanced WASTE2RESOURCE initiatives
for PET.
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http://www.symbioptima.eu

Enabling technology 
developement

Horizon 2020-SPIRE-2015, No 680426 



The depolymerization reactions

• Many depolymerization paths can be chosen.

• The main driving forces of the choice are:

➢The economical benefits in terms of reaction energy/time and product purification efforts

➢The purity of the products according to the feedstock contamination    
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The Chemical Recycling…, D.S. Achillias adn G.P. Karayannidis, Water, Air, and Soil Pollution: Focus 4: 385-396, 2004.



The microwave approach: reaction time

• Every reaction involves different purification steps of the monomers

• The microwave radiation works as a catalyst of the reaction speeding-up the reaction rate 

• In some cases the reactions can be combined

*The glycolysis reaction can be accelerated by microwave radiation
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Temp. (pressure) Time

Glycolysis* 180-240°C 0.5-8h

Methanolysis 180-300°C (2-15MPa) 1-5h

Acid hydrolysis 70-150°C 5-72h

Neutral hydrolysis 200-300°C (1-4MPa) 1-4h

Alkalyne hydrolysis 210-250°C (1.4-2MPa) 3-5h

Alkalyne+Microwave 180-200°C (0.6MPa) 10min



Role of the contaminants-1

• It is evident that the “problematic” contaminants are the “reactive ones”

• Different tests were performed to confirm the “stability” of the purification 
process according to the variability of the feedstock
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HPLC, PTA std. AlfaAesar, 98+%

Analytical method from: J Chromatogr Sci.  Vol 50 (5):410-3 (2012)

R-PET : Nylon; 80 : 20

R-PET : Lycra; 80 : 20

R-PET : Rayon/Viscosa; 80 : 20



Role of the contaminants-2

• Origin of the material: opaque bottle:deep blue bottle, 50:50

• The difference is the IPA (isophtalic acid) content



The purification process: advantages of the 
alkaline approach 
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gr3n: direct reaction

• gr3n depolymerization method is based on a the direct alkaline hydrolysis in a
microwave reactor

• Microwave radiation works as catalyst. The reaction does not need energy to take
place: it is exothermic

• The material is grinded in order to flow in the flowing trough reactor
• The process tolerates high level of contaminants
• Reaction time: 10 min, Reaction temperature: 180-200°C
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Starting points of DEMETO: the heritance of 
Symbioptima and the process scale-up
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• The depolymerization machines scales and….the purification process scales up

~1 kg/h
~10 kg/h

~100 kg/h



The goal of DEMETO: the pilot plant

• The goal of DEMETO is to realize the pilot plant of the technology

• Validate all the technological aspects such as:

➢Energies management

➢Waste managements: can some wastes such as cotton, PE, PP reintroduced into their recycled market?

➢How the process affect their properties?

• Evaluate the management of some contaminants normally contained at the  ppm level
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DEMETO timeline
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Map of the activities: Who does what?



The final goal: new bottle from Scrap-PET

• From cradle-to-cradle!



Open Points and IAB role
validation of IN/OUT of the plant

• Technical validation of the 
whole process means:

➢Please give to us some 
materials to process; let 
work together on the 
contaminants 
identification

➢Please take the 
monomers and analyze it

➢Or take the monomers 
and produce virgin PET

➢Help us identifying new 
PET sources and 
characterize it
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Q&A session

THANK YOU!

Maurizio Crippa
CEO @ gr3n sagl

maurizio.crippa@gr3n-recycling.com


