Accepted Manuscript

Bio-based high performance epoxy-anhydride thermosets for structural
composites: The effect of composition variables

AdlinaParamarta, Dean C. Webster

PIl: S1381-5148(16)30125-0

DOI: doi: 10.1016/).reactfunctpolym.2016.06.008
Reference: REACT 3716

To appear in:

Received date: 25 May 2016
Revised date: 16 June 2016
Accepted date: 20 June 2016

REACTIVE &
FUNCTIONAL
POLYMERS

Please cite this article as: Adlina Paramarta, Dean C. Webster, Bio-based high perfor-
mance epoxy-anhydride thermosets for structural composites: The effect of composition

variables, (2016), doi: 10.1016/j.reactfunctpolym.2016.06.008

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.


http://dx.doi.org/10.1016/j.reactfunctpolym.2016.06.008
http://dx.doi.org/10.1016/j.reactfunctpolym.2016.06.008

Bio-based High Performance Epoxy-Anhydride Thermosets for Structural Composites:
The Effect of Composition Variables
Adlina Paramarta and Dean C. Webster
Department of Coatings and Polymeric Materials
North Dakota State University
Fargo, ND USA- 58108
Abstract
The structure-property relationships of a designed series of anhydride-cured epoxidized sucrose
soyate (ESS) thermosets were studied. Epoxidized sucrose soyate is a novel bio-based epoxy
resin derived from sucrose and soybean oil fatty acids, and it contains an average of 12 epoxy
functional groups per molecule. This epoxy resin was crosslinked with methyl
hexahydrophthalic anhydride to form polyester thermosets with high crosslink density, and a
zinc-complex catalyst was used. In this study, the impact of composition variables—anhydride-
to-epoxy molar ratio and catalyst amount—on the chemical, mechanical, and thermal properties
of the thermosets were examined. All of the thermoset samples had very high gel fraction, which
indicated excellent network connectivity. Samples made using an equimolar ratio of anhydride-
to-epoxy groups had lower conversion of functional groups as shown by the somewhat lower gel
fraction and higher moisture absorption. Analysis of the thermomechanical and tensile
properties of the thermosets suggests that there is a factor interaction between anhydride-to-
epoxy molar ratio and catalyst amount. Furthermore, the results suggest that the molecular
networks of the thermoset samples are fairly complex due to the simultaneous competing
reactions between catalyst-initiated epoxy-anhydride, hydroxyl- initiated epoxy-anhydride, and
epoxy homopolymerization.
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