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Why can’t we close the loop? LCPE GHENT
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e Plastics are complex materials!

O Limited functionality

L Lower physiochemical properties
[ Potential leaching of substances

O Incompatibility issues

O Formation of odorous components

Additives

Colorants U Degradation of embedded substances
Multilayers _
Pretreatment of plastics!

Non-Intentionally
added substances




Supermarkets disappointed their 'recyclable’

meat trays aren't being recycled
PET trays 60600

e 70-80% used for food and 20-30% for non-food products
e Multilayers

Various colors (blue, green, black etc.)

Sticky labels (paper or plastic)

e Recovery and purity of monomers

Mainly landfilled and incinerated

PET
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Delamination of PET plastic waste LCPE GHENT
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e Alkaline hydrolysis of PET in an agueous media as a promising solution to recycling

problems
Terephthalic acid salt (TPA salt) Ethylene glycol (EG)
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PET conversion (%)
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Characterization of degradation products (GC, NMR, UV-VIS)

- Testing optimized hydrolysis conditions on the ‘real’ PET samples
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Delamination of PET plastic waste LCPE GHENT

a) MONOLAYER PET FILM b) MONOLAYER PET TRAY c) MULTILAYER PET FILM
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Delamination of PET plastic waste

Coloured and

EtOH:H,0 mixture

multilayer PET NaOH
waste Filtration
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L.CPE

Laboratory for Circular Process Engineering

v Hydrolysis under mild
conditions

v No catalyst

v" Removal of colorants

v Recovery of polyolefins

v Pure PET monomers
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Life cycle assessment LCPE GHENT
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s*Delamination of PET plastic waste via selective depolymerization

a)
L —@— Hydrolysis without excess water addition

g °1T~
o 7 4 ~ ~—— Hydrolysis with excess water addition
E ~
= 64A ™ ~_.  ee==e- Incineration of PET with power recovery +
&g o~ production of monomers * Increasing the solid/liquid (S/L) ratio
o
g 4 * Avoiding excess water addition during monomer
.9 3 T . . .
g . purification
2 1
o

0 L L]

0,02 0,03 0,04 0,05

S/L ratio (g/mL PET)
b)
6 T T
o | ; Lower energy consumption during purification

E s 12% | !
3 4 : i
5 ! !
o
™ 3 i _ri,as%:
= 1 4,16%1
= ' ,11% | /1B1% . .
g : ! 011% Lower carbon emissions
% a e
LU h '
5 1- : :

. ! !

A B C D 9

B Energy ®m NaOH B EtOH/H,0 refill H,S0, m Filtration



: F— I
Conclusions L.CPE GHENT
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I. Recycling of PET trays is limited
Il. Alkaline hydrolysis is a promising route
Ill. Hydrolysis yield of multilayer PET trays should be increased
IV. Thickness and crystallinity play an important role on the hydrolysis rate

V. S/Lratio and monomer purification have effect on the LCA

™ LOYAL SOCIETY

Green Chemistry awp OF CHEMISTRY
PAPER ﬁvmch Online

M) Check for updates Towards closed-loop recycling of multilayer and
' coloured PET plastic waste by alkaline hydrolysis+t
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