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Influence of filler on curing Kinetics and thixotropic property of epoxy resin
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Abstract The effect of inorganic fillers, white cement, bentonite, flay ash, on curing reaction kinetics of
bisphenol-A epoxy resin and low molecular weight polyamide was investigated under iso-thermal curing condition using
Differential Scanning Calorimeter (DSC) technique.Meanwhile, the thixotropic properties of them were measured using
a rheometer. The relation between curing reaction kinetics and thixotropic properties were discussed.It was found that,
the reaction order of bisphenol-A epoxy resin and low molecular weight polyamide system under different temperatures
fallen in between 2 and 3, indicating that the reaction can be characterized by autocatalytic mechanism proposed by
Kamal model equation.Under 90~100°C . the whole curing reaction process can be described by Kamal model equation.
Under 50~80°C ,unlike the initial process of the curing reaction, which can be well described by Kamal model equation,
the later part of the curing reaction turned from autocatalytic mechanism into diffusion controlled mechanism. After
added 5 portions of diluent and 5 portions of fillers per 100 portions of epoxy resin, when cured at 80°C , Kamal model
gave a good description for the systems of white cement, flay ash and bentonite of 325 mesh was up to the onset of
vitrification. The curing reaction process of system filled with bentonite of 400 mesh. which had a remarkable larger
thixotropic loop was hardly described by the Kamal model at the later stage,indicating that the shortage of mobility
was the key reason for the reaction turning Kamal model to diffusion controlled mechanism.
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