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SanitarySignage

Construction 

Decorative

Furnitures /
Displays

Vehicles

Advertisement, others Future: CompositeFlat screens

PMMA has numerous applications
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Solid Surface
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End-of-lifeProduction waste
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Circular Economy
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Recycling PMMA
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Rotating Drum reactorDry Distillation Still reactor

Auger reactor
(w or w/o circulating solid)

Fluid Bed reactor

Molten Metal reactor

Microwave & Induction 
reactors

Twin-Screw reactor

Picture borrowed
From Recycling Technologies

Rotating Paddle reactor

© 2020 Certech

Agilix
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MMAtwo project at a glance
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§ Second generation Methyl MethAcrylate

§ Innovation Action – Grant Agreement N°820687

§ 14 partners from 6 different countries

§ 8.9 M€ budget (6.6 M€ grant)

§ From 01/10/2018 to 30/09/2022

§ Production in Europe around 300.000 tons
annually; recycling capacity in Europe around 8.000
tons annually.

§ Objective: Construction of a new value chain for
post-production and end-of-life PMMA waste
recycling in collaboration with producers, waste
collectors, processors, end-users and the academic
community through depolymerization and recovery
of MMA, using a lead free environmentally friendly
and accessible technology (continuous process).
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MMAtwo methodology
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Collection of samples
Focus on EoL PMMA

Collection M36 Main results

EoL waste from restaurants

PMMA airplane windows Boeing / Airbus

PMMA grafiti high barrier
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PMMA extrusion grade
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Collection of samples
EoL through strategic partnerships

Collection M36 Main results

PMMA from office furniture PMMA from deconstruction

Simon van der Heijden - MMAtwo - February 1st 2022
PMMA from shopping decoration
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Mapping of sources

Collection M36 Main results
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End-of-Life

Post-Production
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Pretreatment: PMMA/PVC separation

• Issues: Not liberated particles
• New technology implemented
• Trials on-going to improve purity and yield
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Pretreatment: M36 Main results

Best quality as established by Heathland, Visually Best quality as established, Visually: 100%

Not liberated particles



15

MMAtwo RESTRICTED - Under Consortium Agreement, Confidential until Oct 1st 2026

15

Pretreatment: PMMA/PVC separation
Highly efficient process
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PMMA/PVC mixture from Heathland : 
Laboratory NIR Automated Analysis of plastics regrinds

Average yield: 87%
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PMMA Thermal depolymerization process
Radical Unzipping Mechanism
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PMMA Polymer

MMA,
Monomer

350 °C+
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MMAtwo first depolymerization 
pilot tests completed (June 2020)
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Recycled Methyl Methacrylate through PMMA depolymerization
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Pilot Tests – October and November 2020
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Purification by distillation
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MMA Purification: M36 Main results

• All rMMA samples are optical grade A quality
• All known impurities are < 0,1 %
• All unknow impurities are < 0,05 % 

S42P15-PD06-PUS1S42P15-PD06-21
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Evaluation of the rMMA in optical grade PMMA applications

Applications: M36 Main results

Yellow index according to ASTM E313 : 
Yellow index evolution : OK at 10500h (early samples) and 9000-10000h (second series)
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A difference between olfactometric results is considered as significant when at least a factor 2 is observed between 2 evaluations

à Virgin cast PMMA » 0

à Commercial rPMMA more odorous than MMAtwo samples (nb same during thermoforming 5min. @ 
180°C - feedback Delta Glass)

T4.1: Evaluation of the rMMA in optical grade PMMA 
applications
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Virgin cast PMMA (Delta Glass) Commercia l rPMMA - supplier I S43-P2-PD06-20-PUS1-DG Combination 1 : S50P7PD11-20 +
S53E3PD11-20 +  S49P6PD11-20 +

S29P12PD11-20-PUS1-PDG
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Dynamic Olfactometry on rPMMA

Odour evaluation from Delta Glass cast sheets

Sample prep : 
100g PMMA / 15L air 

40°C/ 2h

Virgin Cast PMMA
Delta Glass

rPMMA made 
with rMMA from 

Extrusion / Injection

rPMMA made with
rMMA from Cast

Commercial 
rPMMA
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Evaluation of recycled glass fibres and recycled inorganics
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Applications: M36 results

Cast derived rMMA milled recycled Glass Fibersr-PMMA 

+
Lab tests à positive 

First pilot trials (r-
MMA+r-PMMA) 
à positive 

Deep blackNanostone
black

Milk whiteChromeAvena
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rMMA Market: M36 Main results

TO COME SOON
(1) Technical Data Sheet

(2) Samples
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Benchmarking with virgin technologies
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LCA: M36 Main results

0,0

1,0

2,0

3,0

4,0

5,0

6,0

7,0

MMAtw
o In

tegra
ted

MMAtw
o Non-In

teg
rat

ed

r-M
MA M

olte
n Le

ad

r-M
MA Fl

uid bed

Virg
in M

MA - C
2

Virg
in M

MA - C
4

Virig
n M

MA -C
3

to
n 

CO
2e

q/
to

n 
M

M
A

Main Results

• Compared to virgin production, there is 
a large impact reduction (more than -
75%) depending on the technology

• Comprared to other recycling 
technologies, the impact reduction 
ranges between -20% to -60%

• More recycling processes to come 
soon

Data sets:
Virgin MMA: C2 route (3), C3 route (3), C4 route (3)
R-MMA: Lead Bath (3+1); Fluid Bed (2),
Rotating Drum (3), Dry Distillation (5), Stirred Tank (3)
Dry Distillation with biomass as energy Source (3)

VirginrMMA
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Communication and Dissemination
M36 Main results
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Academic Dissemination: M36 Main 
results

Polymers 2021, 13(16), 2724; https://doi.org/10.3390/polym13162724

https://doi.org/10.3390/polym13162724
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Footprinter
Developed in 
collaboration between:

Jonathan Ouziel, 
Andrea Corona

Marek Blahusiak
Juraj Hrstka

Jean-Luc Dubois
No copy allowed
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Contact information

Simon van der Heijden (Heathland), Project Coordinator
simon@heathland.com. Tel: +31 30 721 0890; 
Heathland B.V., Arkansasdreef 8, 3565 AR Utrecht, 
The Netherlands.

Jean-Luc Dubois (Arkema), Chairman of the project’s Executive 
Board 

jean-luc.dubois@arkema.com. Tel : +33 616200048

Maud Bossard (Ayming), Project Management Officer 
mbossard@ayming.com. Tel: +33 4 72 35 51 15
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Website address : https://www.mmatwo.eu

mailto:simon@heathland.com
mailto:jean-luc.dubois@arkema.com
mailto:mbossard@ayming.com
https://www.mmatwo.eu/
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UN Sustainability Goals
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Thank you for your attention


