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ABSTRACT

The cure and rheological behavior of Diglycidyl ether of bisphenol F, catalyzed by four kinds
of imidazoles and a Nadic methyl anhydride curing agent were studied using a differential
scanning calorimeter (DSC) and rheometer. The isothermal traces were employed to analyze
cure reaction. The DGEBF/anhydride conversion profiles showed autocatalyzed reaction
characterized by maximum conversion rate at 20~40 % of the reaction. The rate constants
obtained from isothermal test showed temperature dependance, but reaction order did not. The
order of reaction (m+n) was calculated to be close to 3. The measurements of viscosity and
gelation time in the presence of inorganic fillers were carried out at different isothermal curing
temperatures. The viscosity and gelation time increased with filler content at the same

isothermal temperature.
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2. Experimental

7144224 DGEBF (RE-304S, Nippon Kayaku Co.)9 Nadic methyl anhydride (KAYHRD
MCD, Nippon Kayaku Co.)& H&34d. F7] SAAZAM 789 fused silica®, AHZAEA R
Al 7y —glycidoxypropyltrimethoxysilane©] A}&HA T}, wHgEuZA 1-Methylimidazole (o)3}
IMI), 2-Methylimidazole  (¢}3} 2MI), 2-Ethyl-4-methylimidazole (°]& 2E4MI), 28
1-Benzyl-2-methylimidazole (°]3} 1B2MDE o] ZA] 100g9] th3s] Z}ZF 0.020 mol A E&tth o
ZAlgt A FEHE 11 18 SR, RUEES A9 §90) dojd wria] g2
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3. Resuits and discussion
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1. Anhydride curing
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1I. Catalytic curing (homopolymerization)
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Figure 1. Simplified reaction mechanism for DGEBF cured with Nadic methyl anhydride and
2ML
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Figure 2. Conversion rate as a function of time at various isothermal curing temperatures of
DGEBF resin compositions; the kind of catalysts is (a) 1IMI, (b) 2MI, (c) 2E4MI and (d)
1B2MI.
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Figure 3. Conversion as a function of time at various isothermal
DGEBF resin compositions; the kind of catalysts is (a) IMI, (b) 2MI, (c) 2B4MI and (d)
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Figure 5. Temperature dependence of (a) k1 and (b) k.
Table 1. Generalized Kinetic Parameters
ralvst temperature dependence of rate constant
calalysts kn (s ke (™) m "
1MI 490 % 10%exp(-58.6k] mol /RT) 3.97x 10%xp(-82.8kJ mol '/RT)  1.13 188
2M1 2.68 X 10°%exp(-66.1k] mol '/RT) 1.19x 10%exp(-85.9k] mol '/RT) 1.27 1.78
2EAMI 1.88x 10%xp(-57.2k] mol */RT) 1.78 X 10%exp(-78.5kJ mol '/RT) 134 1.71
1B2MI 7.86 X 10%exp(~52.1kJ mol '/RT) 2.18 % 10%exp(-78.8k] mol '/RT)  1.08 192
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Figure 6. Variation of tand as a function of cure time with respect
isothermal temperatures. Catalyst is 1B2MI; Isothermal temperature
(c) 140T.
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Figure 7. Viscosity change as a function of cure time with respect to filler content at several
isothermal temperatures. Catalyst is 1B2MI; Isothermal temperature is (a) 120C, (b) 130C and
(c) 140TC.

4. Conclusions
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