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✓ A conventional epoxy monomer and chemically recyclable hardeners with

degradable covalent bonds were combined to develop novel, recyclable

resin for sustainable CFRPC manufacturing.

✓ The depolymerization trials for the two sustainable systems were very

promising showing that the hardener was completely degraded after

several hours in a solvent, meaning that the resin could be recycled.

✓ Analytic techniques such as FTIR, TGA, and optical microscopy confirmed

the reversibility of the dynamic bonds of the modified epoxy resin.

✓ Future work is needed to investigate how the reclaimed monomer

performs when reprocessed and how the composite system performs with

these resins.
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Non-isothermal DSC curves obtained at different heating rates for a) Epolam-cystamine

and b) Epolam-4-AFD systems.
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Depolymerization tests for 
recyclable CF composites

FTIR analysis

FTIR spectra of monomer, hardener, cured

samples, and recovered resin from (a) Epolam-

cystamine and (b) Epolam-4-AFD systems after

depolymerization tests.

Depolymerization tests of recyclable CFRPCs and recovery of raw 

materials. 

TGA analysis of recovered CF

Morphological analysis

TGA curves of a) recyclable CFRP composite by using cystamine and b) 4-AFD. For both epoxy systems, 

the reclaimed carbon fiber mass percentage is depicted. 
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Optical microscopy images of pristine CFs and composite samples before and after depolymerization 

test for Epolam-Cystamine and Epolam-4-AFD systems. 
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