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Recycling of plastics?
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… to produce this



PLASTICS ARE 
COMPLEX!



Towards closed-loop recycling
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Pretreatment 

processes

- Inks

- Adhesives

- VOCs

- Additives

- Residues

- Contaminants

- …

• Solvent-based additive extraction 

from plastics

• Delamination of multilayer 

packaging

• Deinking of plastic films



Published papers on pretreatment of plastic waste
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❖ Delamination through dissolution of tie layers

Delamination of multilayer flexible packaging

• 35 kg plastic packaging per inhabitant (2019)

• Less than 20% recycling (Plastics Europe)

• European target of 55% plastic packaging recycling by 2030

• Recovery of polymer layers without any dissolution/degradation

• Lower amount of reagent

• Dissolution of broader range of tie layers with carboxylic acids



Delamination of multilayer plastic films

❑ Fundamental model was developed based on Fick’s first law of diffusion and first-order 

dissolution kinetics of PU adhesives



Delamination of multilayer flexible packagings
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Delamination of 

multilayers by 

dissolution of tie 

layers with formic acid

Optimization of 
delamination 

conditions

Recovery of the 
medium

Life cycle 
assessment

Kinetic studies based on CCI:

• Temperature

• Stirring rate

• Solid/liquid ratio

• Particle size

ASPEN model for mass 

and energy balance 

Carbon footprint of the 

delamination process for two 

different multilayer structures
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Printed plastic films

• Dissolve resins

• Keep ink liquid to support ink transfer

• Viscosity control

• Drying speed

Solvent 50-70%

• Binder for pigment stabilization

• Film former

Resins 20-30%

• Color

Pigments 6-30%

• Improving specific properties like adhesion, slip, scratch resistance, etc. 

Additives 1-10%

❑ Various types of polymer resins 

depending on the application

❑ Different synthesis routes

❑Water-based

❑ Solvent-based

❑Oil-based

❑ UV-based

❑ Presence of coatings, lacquers

• The composition of inks
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Deinking of printed plastic films
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Comparison of maximum solubility

• Max solubility of each polymer resin in different medium, at RT

CTAB: Cetrimonium bromide

DMCHA:  N,N-dimethylcyclohexylamine

We aim:

• To understand and improve 

delamination procedures

• To gain knowledge on which polymer 

resins are more suitable to obtain more 

efficient deinking/delamination process

• To improve design for recycling



Deinking
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❑ New deinking route (patent is filed)

• Single step delamination and deinking of plastic packagings

• Removal of different types of inks, including UV-based inks 

• Single reagent

• Recovery of polyolefins and heteropolymers e.g. PET



Pilot plant
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