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[s it possible to obtain thermosetting materials
from renewable sources which can be recycled
at the end of their life?
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INTRODUCTION

| The increasing amount of
‘*-.%lh"‘f—f-- 3 Q}; plastic waste derived from
~ H;Hﬁ; ~ c@@ﬁ ‘%::ﬁ @ fossil fuels contaminating our

environment is one of the most

Thermoset linear life

critical issues of our time.lll

While  thermoplastics are

New proposed approach relatively easy to recycle,

Thermoset S . thermosets are challenging
inherent recyclability Hachenien ! sseicng oupHt due to their stable cross-links.

No recyclate However, thermosets have

|

Property Thermoplastics Thermosets [%]_E'[ ] superior properties, making

Molecular Structure | Composed of linear polymers with Composed of network polymers with kicdidion o / ' : them useful in various fields,
week bonds strong bonds degradable cross-links / ,  Partially degradable , Monomers/Oligomers : : :

Melting Point Melting point lower than Melting point higher than degradation [ ‘ :]_:,[iﬁ_ﬁ1 _L[ T I-)—)_—(—l?:(' ¥ ] Wthh. ne(.:eSSItateS : their

degradation temeperature temeperature : ) 5 Tl § 9 J i inclusion . n a circular

Microstructure Comprise elasticamorphous and Consist of solid resin and reinforcing ! Seledtively degradable : Linear polymers economy. Covalent adaptable

hard crystalline regions fibers mj 1 [ networks" (CANSs) or

Mechanical Flexible, elastic and impact resistent; Brittle and inelastic; strenght from : i A J?{W\—’_\'] "vitrimers" offer a SOlutiOH, as

strenght from crystallinit crosslinking / : : they behave like traditional

Recyclability | Recyclable and reusable Not recyclable e o s E E thermosets but can Dbe

Chemical resistence Highly resistant to chemicals Resistant to chemicals and heat cov:Ie|not c:’oss-)llin?cs | ,'([ ' ! Thermoset reprocessed and Chemically

Solubility Can dissolve in organic solvent Insoluble in organic solvent [M‘T:] : : [ "3 .-u-] recycled due to their weaker

. i Dissociative cross-links i € via o3y 12 -) cross-links. Additionally, the

, m‘-wl ]/ starting monomers used for

the  synthesis of these

RESULTS AND DISCUSSION polymers can be obtained from

2
Synthesis of branched pre-polymer obtained from renewable sources renewable sources.!?!
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4S-COOH-PLLA CONCLUSION

In this work a new completely biobased thermosetting
material was synthesized starting from a branched PLA-
based prepolymer with star geometry subsequently
functionalized by reaction with succinic anhydride. The
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prepolymers were then crosslinked using isosorbide
diglycidyl ether (DGEIs),3! a bis epoxide obtainable from
Reaction mixture . . . . .
N sugars like sorbitol, under different curing conditions. From
—— Gooms f the various tests carried out, it is observed that the best
| Ve ~\.\ treatment conditions involve the use of a [fz . ]: [{Zcooy]=1:1
> P i TR SR —_— ratio, 10%, ., Zn(OAc), in respect to the [fz.,,4], for 3 hours
Q 5 o o g | - B o - . . .
2 3 e : 0l at 180 °C in owen under nitrogen. The obtained materials are
v ® | . . . .
9 1 5] £ — insoluble with high gel fractions (>90%) and were
36.68°C()) o] o4 ] -%EV#W - . . . .
= — I | o characterized via DSC and reology wich confirm the
formation of the cross-linked product.
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