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An essential route in chemical recycling
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nationalities
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of high-end laboratories
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of pilot halls
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cross-domain research areas

12,




7

research sites in Flanders: Mol, Geel, Genk,
Leuven, Antwerp, Ostend and Kortrijk

12,000 m?

of high-end laboratories

3,400 m?

of pilot halls

+40

cross-domain research areas
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Technology platforms in SPOT

Dissolution Depolymerization

Polymerization
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Technology development in SPOT

Dissolution Depolymerization

Polymerization

f vito vito.be




Plastic

vito.be




vito.be




Plastic economy

Linear plastic economy
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Plastic economy

Linear plastic economy

DESIGN &
PRODUCTION

VIRGIN FEEDSTOCK
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Plastic economy

RECYCLING

Circular plastic economy

RECYCLED DESIGN &
FEEDSTOCK PRODUCTION

f vito

COLLECTHED

vito.be



Plastic economy

RECYCLING

DIRECI REUSE

Recyclable plastic
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Plastic economy 45 Mt

Plastic waste *
In 2021
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Europe’s Missing Plastics, Material Economics; March 2022
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Plastic economy 45 Mt

Plastic waste *
In 2021

RECYCLING

DIRECI REUSE

Recyclable plastic

2

. OSTOCK
|

COLLECTED ENERGY;RECOVERY.

DESIGN &
PRODUCTION COLLEGD=ISHIPPED

VIRGIN FEEDSTOCK

Unrecyclable plastic

@ 1. Design for recyclability Q}"-
f V|to \ 2. Plastic recycling technologies 0 © ﬂ vito.be



Recycling technologies — Polymer types

Bio-based/
bio-attributed
plastics

2.3% PP

16.6%

Fossil-based
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Polyethylene (PE)
Polypropylene (PP)
Polyvinylchloride (PVC)

Polystyrene (PS

5 068

Homopolymers — One monomer type - Polymer
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Homopolymers — One monomer type - Polymer
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Heteropolymer — More than one monomer type - Polymer

Polyethylene terephthalate (PET)
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Polyamide (PA)
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Recycling technologies — Recycling technologies
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Homopolymers — One monomer type - Polymer

Polyethylene (PE)

Polypropylene (PP)

Polyvinylchloride (PVC)
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Simple/cheap recycling method
Similar polymer obtained

Requires ‘clean’ polymer

More expensive recycling technique
Can handle ‘dirty’ streams
Broad range of products

Monomers difficult to obtain
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Recycling technologies — Recycling technologies

Heteropolymer — More than one monomer type - Polymer

Polyethylene terephthalate (PET)
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Recycling technologies — Recycling technologies

Heteropolymer — More than one monomer type - Polymer

Polyethylene terephthalate (PET)
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Recycling technologies — Recycling technologies

Heteropolymer — More than one monomer type - Polymer

Polyethylene terephthalate (PET)
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Recycling technologies — Solvolysis for heteropolymers
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Solvolysis — Using a solvent to depolymerize a heteropolymer
- Broad class of molecules can be used to break a linkage:
- Methanolysis (Methanol), hydrolysis (water), glycolysis (glycol), aminolysis (amines)
- In addition to solvent, temperature and stirring (agitation) important factor
- Also catalysts can accelerate the reaction

- Depending on which solvolysis method — different catalysts may be effective
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Solvolysis for heteropolymers — PET case

Polyethylene terephthalate (PET)

f vito

Monomeric units

S Em e SR HER - Solvolysis L e
= e e e e - - ™ g™
\/ et e e o -
AR - N > g W i
R e - s
= “+
. e g

vito.be



Solvolysis for heteropolymers — PET case
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Solvolysis for heteropolymers — PET case

Solvolysis

Monomeric units

OH
/O\ + O/\/
R
O
B - Terephthallc acid Ethylene glycol
v 50% - 80% reduction CO, eq.
Polyethylene terephthalate (PET) CH,OH o X 2.2 x more expensive vs. virgin
? o + HO/\/OH

Dimethyl terephthalate Ethylene glycol
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Solvolysis for heteropolymers — Spot case 1: PC methanolysis

5 N S - 8-+  Solvolysis

» .
N P
~o oJ\o HO OH o~ Mo
n

Polycarbonate (PC) Bisphenol A (BPA) Dimethylcarbonate (DMC)
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Solvolysis for heteropolymers — Spot case 1: PC methanolysis
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Solvolysis for heteropolymers — Spot case 1: PC methanolysis

EOL-PC: 23.5¢g
F7 MeOH: 26.5g
4 NaOH: 0.004%

A Temp.: 175°C

Time: 30 min
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Solvolysis for heteropolymers — Spot case 1: PC methanolysis
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Solvolysis for heteropolymers — Spot case 2: PA6 acidolysis

Diacid

Polyamide 6 (PA6)
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Solvolysis for heteropolymers — Spot case 2: PA6 acidolysis
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Solvolysis for heteropolymers — Spot case 2: PA6 acidolysis
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