
Accepted Manuscript

Chemical treatment for dissolution of amine-cured epoxies at atmospheric pressure

Yijia Ma, Daniel Kim, Steven R. Nutt

PII: S0141-3910(17)30330-0

DOI: 10.1016/j.polymdegradstab.2017.10.014

Reference: PDST 8381

To appear in: Polymer Degradation and Stability

Received Date: 11 April 2017

Revised Date: 28 August 2017

Accepted Date: 27 October 2017

Please cite this article as: Ma Y, Kim D, Nutt SR, Chemical treatment for dissolution of amine-
cured epoxies at atmospheric pressure, Polymer Degradation and Stability (2017), doi: 10.1016/
j.polymdegradstab.2017.10.014.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.polymdegradstab.2017.10.014


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

CHEMICAL TREATMENT FOR DISSOLUTION OF AMINE-CURED EPOXIES AT 

ATMOSPHERIC PRESSURE 

Yijia Maa,*, Daniel Kima and Steven R. Nutta 

aDepartment of Chemical Engineering and Materials Science, University of Southern California  

*Corresponding Author: yijia@usc.edu  

3651 Watt Way, VHE-412, Los Angeles, CA, 90089-0241, USA 

Abstract 

Carbon fiber/epoxy composites have largely resisted attempts to recycle because the 

crosslinked polymer matrices cannot be easily separated from the fiber reinforcements. In this 

study, two chemical treatment methods - depolymerization and acid digestion (both at 

atmospheric pressure) - were employed to dissolve amine-cured epoxy formulations. Both 

depolymerization and acid digestion were shown to be effective dissolution processes for all 

amine/epoxy samples that encompassed variations in amine/epoxy stoichiometric ratio (A/E 

ratio), epoxy monomer functionality, and amine curing agent type. The relationship between 

epoxy properties and dissolution rate was determined, and the key parameters affecting 

thermoset matrix dissolution were identified. The dissolution rate was controlled by both the 

chemical reaction and diffusion rates. The components of the chemical solutions after epoxy 

dissolution were analyzed and identified, and protocols to quantitatively track the products after 

dissolution were developed. The two major cleavable sites during epoxy dissolution were the C-

N and C-O bonds, and the aromatic structures of the epoxies were preserved. 
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