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Laboratory for circular process engineering e

CIRCOPLAST
= Universiteit Gent Campus Korftrijk . CP-
®» Opgerichtin 2016, nu een 30 tal onderzoekers Lam;w for Circular Process Engineering

Focus van de groep:
Verwijderen van polymerische vervuiling,
labels, kleur, geur, additieven en andere
onzuiverheden
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Karakterisatie van afval
gecombineerd met materiaalstromen analyse
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Detailed Analysis of the Composition of Selected Plastic Packaging
Waste Products and Its Implications for Mechanical and ) S -

Thermochemical Recycling

Martijn Roosen, Nicolas Mys, Marvin Kusenberg, Pieter Billen, Ann Dumoulin, Jo Dewulf,
Kevin M. Van Geem, Kim Ragaert, and Steven De Meester*
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Karakterisatie
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» Modelleren van sorteer en recyclage installaties §

= Databases met scheidingsefficienties

= Design van sorteerinstallaties
=  Afhankelijk per afvaltype
=  Kan op installatie maar ook op product niveau
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Delaminatie en ontinkfing
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These figures illustrate the delamination process, the thickness
of the various layers does not correspond to reality.

ﬁ Chemistry
Full Papers Europe
ChemSusChem doi.org/10.1002/cssc.202002877 L Coemeat

> Towards a Better Understanding of Delamination of
Multilayer Flexible Packaging Films by Carboxylic Acids

Sibel Ugdiiler,” Tobias De Somer,”’ Kevin M. Van Geem," Martijn Roosen,!
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Modellen van ontgeuring
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Extractie van weekmaker uit PVC

CIRCOPLAST
Solvent 8 i
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Sneller oplossen
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Increasing the Dissolution Rate of Polystyrene Waste in Solvent-

Based Recycling
Rita Kol, Ruben Denolf, G

ine Bernaert, Dave Manhaeghe, Ezra Bar-Ziv, George W. Huber,

Norbert Niessner, Michiel Verswyvel, Angeliki Lemonidou, Dimitris 5. Achilias, and Steven De Meester™
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Opzuiveren van polymeren
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Removal of undissolved substances in the dissolution-based recycling of
polystyrene waste by applying filtration and centrifugation

CIRCOPLAST

Rita Kol ", Elisabetta Carrieri”, Sergei Gusev ", Michiel Verswyvel °, Norbert Niessner a
Angeliki Lemonidou °, Dimitris S. Achilias®, Steven De Meester
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Landbouwfolie
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Function

UV/AF/AD/IR

WEICHE]

LDPE/EVA

Roll Size

3-5years

# Length

Customized

Width

9-22m
Small/Jumbo accepted

100-250mic

3" /6" /8"

5-Layers Blown Film

Agricultural Greenhouse Film
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g Solvent recyclage

Contents lists available at ScienceDirect
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Development of a solvent based recycling process for agricultural film

<
b b 7\
Elisabetta Carrieri”, Jordy Motte ", Pieter Nachtergaele ™ s Ine Mertens *, (( VL AIO
Richard Hoogenboom °, Jo Dewulf”, Steven De Meester Walloni



Cofinancé par
’ - F'Union Européenne
miterIrrey “ Heseginnciorddor

= ©
France - Wallonie - Vlaanderen ® .L’ ®
O " | CIRCOPLAST
T=293 £1K
polymer / _ \ N Removal efficiency 100 4
H , (a) xylene  (b) limonene Activated charcoal Too K
c—¢C He CHy ! 2 -1 100
[ 4 CH N = 1209 m 1
HOH], ’ ’ \f// [ & solvent (c) 90
P HC ‘ I'] S, =646 m? g1
= Yo “\_\l I _ P g0 1
. \_\\ Y. /,' \_\\ 1 Siicro = 562 m* g 50 * 999,
G f ) I -
additive @ / — / I Viniero = 0.27 cm? g 1 ’ A —_
O CH, , N at2.0 g L = 70 +
S (c) butyl acetate , Vigr = 0.77 cm® g adsorbent dose >
solvent 0 =
N e C Chy rf 1.0 20 2 60T Butyl acetate + OR344
A 1 J I k5 - -4~ - Butyl acetate + OR344 + PS [1,0 wt%]
1 ’\ / w 50 +
e g @ Butyl acetate + OR344 + PS [10,0 wt%)]
i £
+ adsorbent purified dissolved g a0l —+— Limonene + OR344
'Sondmons‘_ - — polymer - -~ Limonene + OR344 + PS [1,0 wt%]
polymer = L. o 30 4
Xadditive = 0.5 Wt%q ADSORPTION @ Limonene + OR344 + PS [10,0 wt%]
Cagairive =40 mg L saturated
Modeling adsorbent 20 T —+— o-Xylene + OR344
s S-S T T T T ST T T eSS TSRO E AT ST T TSI E T ST ~ - -4 - o-Xylene + OR344 + PS + [1,0 wt%]
¢ Kinetics Isotherms Y 0l
. 9
: Classical/ Empirical ~ Advanced / Statisticalphysics 1 o oXylene + OR344 4+ PS +[10,0 wi]
| Pseudo-first-order Langmuir Monolayer : 0 + ; ; + + ; ' + + +
I Pseudo-second-order Freundiich L”"’enf-' @ 6 . 00 10 20 30 40 50 60 70 80 90 100 110
| Lk, = 0012 - 0021 gmgimint Temkin Gn =319 702 1514mgg™ Adsorbent dose [g.L"1]
1 Elovich Dubinin-Radushkevich  Double layer 1
I Weber-Morris Redlich-Peterson Multilayer ! . o
\ BET /l Scparation and Purification Technology 331 (2024) 125559

Contents lists available at ScienceDirect

Separation and Purification Technology

ELSEVIER journal homepage: www.elsevier.com/locate/seppur

Adsorption modeling for contaminant removal in plastic dissolution
recycling: Investigating an amino ketone-based red dye
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Analysing the potential of the selective dissolution of elastane from mixed :e): France - Wallonie - Vlaanderen © @ '@ ¢
fiber textile waste
Selective solvent-based elastane dissolution from textile blends

CIRCOPLAST

Theoretical tools

Experimental
Validation

Quantification
method

Life cycle
assessment

B Solvent selection
Textile Fibers . classical & green
[ solvents

Hansen Solubility
Parameters
& COSMO-RS

Textile

Inabiecaticn

Clatilseinr,

7 solvent)

Textile polymer dissolved (mg 9

DMAC
DMF
Solvent  NmP

THFA

Ny



Solvent Best fit kinetic models

1,3-Dioxolane Homogeneous 2nd order (R2= 0.97)

Homogeneous 2nd order (R2= 0.99)

Selectieve depolymerisatie e
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Chemical Engineering Journal 482 (2024) 148861 @ - !
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