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29%:9 AN FEHE& AYZ UdE SbFy 2ol2€ FHE¥  N-benzylpyrazinium
hexafluoroantimonate (BPH)£ cycloaliphaticA] o} Z4] (CAE)/diglycidy! ether of bisphenol
A(DGEBA)A 14 £¢89] 1mol% ¥7A7 % A3t &% ¥ &8 2A4uI7t A8 whgel
o)X= Qe d& d7Esch. CAE/DGEBAA ol ZA] E¢E9] =4 ¥Wsl= 100:0, 80:20,
60 : 40, 40:60, 20:80 28] 0:100 (mol% )2l HeolA Awugie}l. A3l wige] 53 4%
A Az A3} vkg XJlole i EA] 42 We] #47]e} BPH dein ol ZAloj=9} BPHZe]
complex formation Z3} A2%9] g Hag vehln 1. ZHo= 3A4] 7lu F2E olF &
A% 2FoMe] Bd B3 E ehd & ¢ F AUk As) whg 1T T €8N A9 A3 &
E7t Eolx3, CAE g3fo] ZF7184E A3 1§ £%7 #eial= A& £ 4 AAd. Kamal-
Sourour Ao2 3 A3 oxl= DGEBA o] F71E+E £& &g Uelled), ols
o] ZA]719} BPHe] vhg- ftAo| A A& #4717 Zojg 288 vhe-g& FAA7l= A3 gt
4ol 7IQe= Aoz Alg® o). Kamal-Sourour equationg %3 vhg-xbe, whgd4 28ln vl
T Ax 5& A2Psg ey o8 A3 Fsyow uAY}

ABSTRACT: For t! 2 cycloaliphatic epoxy (CAE)/DGEBA epoxy blends containing 1 mol% of
benzylpyrazinium hexafluoroantimonate (BPH) as a thermal latent initiator, the effects of
blend composition and cure temperature on the cure kinetics was investigated by isothermal
and dynamic DSC measurements. The composition of CAE/DGEBA blend was varied within
100:0, 80:20, 60:40, 40:60, 20:80 and 0:100 (mol%). Dynamic DSC thermograms revealed
that the weak peaks of CAE/DGEBA blend occurred by the complex formation of the
hydroxyl functional group and BPH and of the epoxide group and BPH were firstly shown in
low temperature ranges. And the strong peaks considered as an exothermic reaction by the for-
mation of three-dimensional network were consecutively shown in high temperature ranges.
Isothermal DSC thermograms indicated that the cure reaction rate strongly depended on the
cure temperature and the composition of CAE. The activation energies obtained from Kamal-
Sourour equation were increased with the content of DGEBA, which could be resulted from
the autocatalytic reaction accelerated by the hydroxyl group produced through the reaction be-
tween the epoxy and BPH. The cure kinetics were discussed in terms of the curing reaction
orders, reaction constants and frequency factors determined from the Kamal-Sourour equation.

Keywords: cycloaliphatic epoxy, cationic thermal latent catalyst, activation energy, cure kinetics,
N-benzylpyrazinium hexafluoroantimonate.
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Figure 1. Chemical structures of CAE, DGEBA and
BPH. '
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Figure 3. Conversion of DGEBA with various curing

agents, EDA, BPH and NMA as a function of tempera-

ture.
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Table 1. Typical Pot Life of Liquid Epoxy Resin
with Selected Amine, BPH and Acid Anhydride

curing agents epoxy resins pot life
(for 400 g at 25 C)
diethylene epon resin 828 0.5 (hr)
triamine (EEW* 189)
isophorone epon resin 828 1 (hr)
diamine (EEW* 189)
BPH ciba-geigy resin 6 (months)
DGEBA
(EEW* 187)
BPH union carbide 2 (months)
resin CAE
(EEW* 126)
nadic methyl  epon resin 828 96 (hrs)
anhydride (EEW* 189)
¢ Epoxide equivalent weight.
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Figure 7. Time-conversion curves of CAE:DGEBA

specimens cured at 150 'C with different curing time

obtained from FT-IR results.
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