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Polyethylene Terephthalate (PET). ethylene glycol + terephthalic acid

CHARACTERISTICS.
- Transparent color.
- High clarity.
- Good chemical resistance (chemical sterilization).
- Good gas and moisture barrier.
- High impact resistance.
- Temperature resistance
- Low cost.
- Food safe material (FDA).
- Recyclability .

Plastic World Production.
by PlasticsEurope
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Opaque Polyethylene Terephthalate (o-PET).

ethylene glycol + terephthalic acid + inorganic opacifier (TiO2)

+

CHARACTERISTICS.
- Opaque color (UV protection).
- Good chemical resistance.
- Good gas and moisture barrier.
- Low impact resistance.
- Temperature resistance
- Low cost.
- Food safe material (FDA).
- Non recyclable.

Problems:
Transparency - UV protection (milk).

Low temperature resistance - sterilization (food reuse).

https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKnJ3K8vHTAhXLChoKHTb6BzwQjRwIBw&url=http://www.eng.buffalo.edu/Courses/ce435/2001/Plastic_Microwave/MicrowaveReport.htm&psig=AFQjCNGzeW28KaGWmauvL9QAke51bOgynQ&ust=1494937465683391
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKnJ3K8vHTAhXLChoKHTb6BzwQjRwIBw&url=http://www.eng.buffalo.edu/Courses/ce435/2001/Plastic_Microwave/MicrowaveReport.htm&psig=AFQjCNGzeW28KaGWmauvL9QAke51bOgynQ&ust=1494937465683391
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDtovOofTTAhXJtxoKHUFkAbcQjRwIBw&url=http://www.redcicla.com/plastico.html&psig=AFQjCNG_jRZ6nUraJVmSFcE_OXH8i7wZIw&ust=1495018889295548
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDtovOofTTAhXJtxoKHUFkAbcQjRwIBw&url=http://www.redcicla.com/plastico.html&psig=AFQjCNG_jRZ6nUraJVmSFcE_OXH8i7wZIw&ust=1495018889295548


4

Recycling and revaluation
of milk bottles

into innovative materials
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Víctor Sebastián
Silvia Irusta

Proyecto cofinanciado por el Fondo Europeo 
de Desarrollo Regional

Dinamizar la innovación alrededor de los materiales reciclados a
base de PET opaco, con el fin de contribuir a la preservación del medio
ambiente y al mantenimiento de la competitividad del sector del reciclado

https://www.youtube.com/watch?v=ul6M5zXBQN0
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Proyecto cofinanciado por el Fondo Europeo 
de Desarrollo Regional

OBJECTIVES

- To improve the recycled opaque PET properties by reactive
extrusion.

- The improved recycled PET will be blended with other polymers
to increase the mechanical properties.

- The obtained blends will be applied in the construction sector:
• 3D printing
• Foaming

UpCycling



1. Université de Pau et des Pays de l'Adour
Processing and rheological properties of thermoplastic 
polymeric materials.

2. University of Pais Vasco.
Structure, morphology and properties of polymer 
blends.

3. University of Zaragoza. INA.
Materials microcharacterization.

4. Ecole Nationale d'Ingénieurs de Tarbes.
Thermal and mechanical properties of polymers, 
fatigue characterization. 3d printing

5. Polytechnique University of Cataluña.
Processing and industrial application of recycled 
polymer materials. Reactive extrusion

RevalPETUP project.
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6. NOBATEK/INEF4 

Suez RV Plastiques Atlantique (Bayonne, France): plastic provider.
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KoM RevalPET’UP June 4th 2020

NOBATEK/INEF4 : general activities

Development of 
new building 

products

Tools and 
protocol for air 

quality 
characterization

Support on the 
development of 
new materials 

and waste 
managements

Bazed project

Innoqua project

Cyclabat project

Protomur project

Burned woods

Batisol project

Waste leather

Recycled concrete

Applicative R&D (linked with 
RevalPET’UP)

Innovative 
products

Innovative 
services

MARKET TRANSFERT & 
VALORIZATION 

in the building sector 

• Building project 
owner

• Architect and 
Constructors

• Manufacturing 
industries

APPLICATIVE R&D 
in the building sector

To transfer the 
innovations to the 

market

To feed the R&D 
from the market 

needs

Upstream 
R&D 

Downstrea
m R&D

University laboratories

Industries / 
Building 
companies.

Region

France / 
Europe

Material characterizations 
(thermal, VOC…) and 

prototyping

Support on technical 
certifications procedures of 

new solutions

Recycled paints

Circular economy : overviews 
studies about building wastes

Green roof

Territorial studies

Feasibilities studies

Valorisation potentials

Innovative services and products (linked with RevalPET’UP)



8

REACTIVE EXTRUSION

Reactive extrusion was used to modify the rheological and mechanical properties of PET by treating with 
Styrene-acylic multi-functional epoxide oligomer as the chain extender

Joncryl-ADR-4400 

Schematic representation of 
beta scission of PET during 

processing.

Reactions of -OH terminal groups of PET with Joncryl. 



r-PET SEM results Recycled PET

TEM results
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Mechanical properties

Reactive extrusion 
improves  fatigue 

properties of r-PET

Recycling does not significantly affect the overall tensile 
behavior of the material, (very ductile behaviors, similar to that of 

virgin PET)
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Foaming



Proyecto cofinanciado por el Fondo Europeo 
de Desarrollo Regional

3D printed microfibrilar blends r-PET/r-PP



Take home message
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Mejorará la economía y calidad del reciclaje de plásticos para establecer mercados 
viables para el plástico reciclado

Aumentará el uso sostenible de los residuos 
plásticos y ampliará el mercado de

plástico reciclado a aplicaciones de alto valor 
añadido

Economía Circular
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Muchas gracias por vuestra atención

victorse@unizar.es https://revalpet.org/es/
Proyecto cofinanciado por el Fondo Europeo 

de Desarrollo Regional
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