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Applications in:

Food safety
Civil protection
Environmental
control
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ﬁhemical Recycling

- Multilayer film separation

- Organocatalysts for green
depolymerization

- Extraction of colorants from
waste.
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ﬂromatic polyamides

-New functionalities

-Density reduction

ﬁdhesives

- Polyurethanes

- Adhesives for 3D printing

- Urea-Formaldehyde resins
- Phenol-Formaldehyde resins
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MMPP (Multimaterial
o Multilayer polymer packaging)

Secondary
interactions

Polymer Layer 1

Adhesive
Polymer Layer 2

Adhesive

PE HN-~ PA
_/_/_'

—  Manufacturing Useful Life Recycling -
Lab-scale synthesis triples CO, Stronger bonding: substrate failure UV delamination enables clean separation
impact vs. commercial adhesive. vs. cohesive failure (T-peel). and 80% footprint reduction (6 cycles).
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Pilares de esta jornada

1. ¢;Cual es la situacidn real de la industria, la tecnologia y los desarrollos asociados? ;Estamos en una fase de
consolidacion o de estancamiento?

2. Principales barreras y retos. Desde la viabilidad econdmica hasta la aceptacién del mercado y el marco
regulador, ;qué impide un avance mas acelerado?

3. Casos de éxito y aprendizajes clave. ;Qué iniciativas han logrado avanzary qué factores han sido
determinantes para su éxito?

4. El futuro del reciclaje quimico. ;Qué podemos esperar a corto y medio plazo?
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Industriaa do Catahamya

Pilares de esta jornada

2. Principales barreras y retos. Desde la viabilidad econémica hasta la aceptaciéon del mercado y el marco
regulador, ;qué impide un avance mas acelerado?
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Reducir
Reutilizar
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(b) Photosensitive adhesive: Circular
(a) CURRENTLY: Lineal economy economy
B
) s
/fs c - c %
c Z o)
: H20 * o o
+ ) N —/ el 2 4 o)
Moulding ' %0 Waste PE °
— > —> incineration PA
PE End life o
Conventional adhesive ™A Photosensitive adhesive .
Maleated Polyethylene based on coumarin g
Schematic
view
Useful life
Moulding
+ +
—
PE Adhesive  PA " pe Adhesive pp

Circular
Lifecycl

Reus&

g \ip\arated layers. End life
PE

%recycling
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a) Synthesis of block 1

Cl

(0]
[T ¥ o WPt
H,N OH EtO OH
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1 H
2
c
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Polar and
photocleavable
moiety
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b) Synthesis of block 2
(0)
O
Scheme | Br\)J\OH d Br\)J\N/\/\/\
H 6
Hjj\ H\)Ok
O_ _N 9 . O._ _N PN
Ty Ty
Scheme || H (o) Non-polar \ h
S A
Polar o H 2 NS
o 8
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SEM micrographs (pre-peeling test)

20 7717 1T T T T 1
a) a.1) 28 &
Commercial
Adh.
200 - — Before uv radiation ° o |
— After uv radiation (17 h)
[ - After uv radiation (72 h) i
~" No changes at the
~ 150 . interface after
\Z_, Fmax=131.2 N irradiation
o) - Fmax=1158 N - (17 and 72 h)
o Fmax=116.6 N
L 100 - ' - ; : ,
Optical micrographs (post- peeling test)
Failure zone
50 -
0 A N

’

_-"" Ductile fracture
surface
(17 and 72 h)
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Displacement (mm)
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20 T T T T T SEM micrographs (pre-peeling test)
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,_E 100 - Optical micrographs (post- peeling test)
Fmax=79.8 N
b.2) Failure ‘z'o'ne’h Failure zone
50 . 5
0 P .

,«"ﬁough fracture Smooth fracture
Surface (12 h) surface (72 h)

0O 5 10 15 20 25 30 35 40 45
Displacement (mm)

20



JORNADA

Reciclatge Quimic: Reptes
i Oportunitats per a una
o I y m e r IndUstria Plastica
més Sostenible
research group i s

INSCRIU-T'HI

Qeqt™ & e~ rdlis

Coating
1.12 pm
Tie
2.26 pm
Overall

107.82 pm LDPE

79.51 pm

Carullo, D., et al. (2023). Food Packaging and Shelf Life, 39, 101143. https://doi.org/10.1016/].fpsl.2023.101143
21


https://doi.org/10.1016/j.fpsl.2023.101143

JORNADA
Reciclatge Quimic: Reptes

i Oportunitats per a una
o m e r Industria Plastica

més Sostenible

research group
Qeqtt e BT A ud
Organocatalizador
HO
Disolvente \_\N.J(.)LNN—JO-I—N/
(alcanolamina) \—\

Nuevo diol- dlurea
MDI

: Jr&lf o7 o
HO{J\/O}: g ; 0{04#‘ / (diol de partida)

PPG Poliuretano

(diol de partida) Basado.en Dl O, N, ¢

MDI

Olazabal, I., et al. (2023). ACS Sustainable Chemistry & Engineering, 11, 332-342.
https://doi.org/10.1021/acssuschemeng.2c05647 22
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