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Summary 
 
 When diethanolamine (DEA) is used as a curative for 
a DGEBA epoxy, a rapid “adduct-forming” reaction of 
epoxide with the secondary amine of DEA is followed by a 
slow “gelation” reaction of epoxide with hydroxyl and 
with other epoxide. Through an extensive review of previ-
ous investigations of simpler, but chemically similar, reac-
tions, it is deduced that at low temperature the 
DGEBA/DEA gelation reaction is “activated” (shows a 
pronounced induction time, similar to autocatalytic behav-
ior) by the tertiary amine in the adduct. At high tempera-
ture, the activated nature of the reaction disappears.  The 
impact of this mechanism change on the kinetics of the 
gelation reaction, as resolved with differential scanning 
calorimetry, infrared spectroscopy, and isothermal micro-
calorimetry, is presented.   It is shown that the kinetic 
characteristics of the gelation reaction of the 
DGEBA/DEA system are similar to other tertiary-amine 
activated epoxy reactions and consistent with the anionic 
polymerization model previously proposed for this class of 
materials. It is established that the reaction rate of epoxide 
consumption cannot be generically represented as a func-
tion only of temperature (T) and degree of epoxy conver-
sion (α). The complex chemistry active in the material 
requires specific consideration of the dilute intermediates 
in the reaction sequence in order to define a model of the 
reaction kinetics applicable to all time-temperature cure 
histories. 
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