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717 Zvlz Zgs weg 2AUE & # AU Kamal-Sourourdjo] ol@ Ao,
BCHPd) 7218 DGEBA<9] 73} wh$-4%7} BPHPd| 7§Al€8 DGEBA<] 73} wig&xn &
gton], Arrhenius ¥Hg2o 28 T3 @438 U= AR @A CN7I7t 858 DGEBA/
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ABSTRACT: The effect of different cationic curing agents as thermal latent initiators con-
taining hexafluorophosphate (PFg’), ie., N-benzylpyrazinium hexafluorophosphate (BPHP)
and benzyl 3-cyanopyrazinium hexafluorophosphate (BCHP) on the isothermal cure kinetics
of the diglycidylether of bisphenol A (DGEBA) epoxy resin were investigated. Latent proper-
ties were investigated by measuring the conversion as a function of cure temperature using
dynamic DSC. It was found that the epoxy resin initiated with BCHP results in better latent
properties in relatively low temperature ranges. In this work, the isothermal DSC
thermograms indicated that the cure reaction rate strongly depended on the cure tempera-
ture, and the autocatalytic reaction accelerated by the hydroxyl group produced through the
reaction between DGEBA and BPHP (or BCHP). Therefore, the cure reaction rates of
DGEBA/BCHP system derived from Kamal-Sourour equation were faster than those of
DGEBA/BPHP, and the cure activation energies characterized by Arrhenius reaction equa-
tion were relatively lower in the case of DGEBA/BCHP containing CN electron acceptor
group. This seems to be a consequence of the enhancing of leaving activity of CN-added py-
razine from benzyl-pyrarazinium salts.
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diglycidylether of bisphenol A (DGEBA, Xx=3}
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BPHP : IR (KBr) v=3152, 1455, 1183, 1162,
869, 843, 561 cm™!

'H NMR (acetone-dg)
é (ppm) 9.7, 9.3 s, s, 4H (pyrazine).
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6.2: s, 2H (CH,).
Cy;H; ) NyPFg Caled (%) C:41.75 N:886
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Found (%) C:42.14 N:892
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Figure 1. Chemical structures of DGEBA, BPHP,
and BCHP.

BCHP : IR (KBr) v=3124, 1468, 1156, 1127,
866, 827, 558 cm!
'H NMR (acetone-dg)
8(ppm) 10.0 :s, 1H (pyrazine).
9.8-9.6 : d, 2H (pyrazine).
7.7-7.5 : m, 5H (Ph).
6.2 :s, 2H (CH,).
C) H(NsPFg Caled (%) C:42.24 N:12.32
H:2.95
Found (%) C:41.97 N:1241
H:2.62
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Figure 2. Dynamic DSC thermograms of DGEBA
with BPHP and BCHP.
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Figure 3. Conversion of DGEBA with BPHP and
BCHP as a function of temperature.
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Figure 4. DSC thermograms of 3wt% BPHP and
BCHP system at various cure temperatures:(a)
DGEBA/BPHP system and (b) DGEBA/BCHP
system.
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Figure 5. Time-conversion curves of 3wt% BPHP
and BCHP system at various cure temperatures:
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system.
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Figure 6. Conversion rate of 3 wt% BPHP and BCHP
system at various cure temperatures :
(a) DGEBA/BPHP system and (b) DGEBA/BCHP
system.
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