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2 o A Yol ZABAIQY N-benzylpyrazinium hexafluoroantimonate (BPH)S 1 wt%
3718 diglycidylether of bisphenol A (DGEBA)/trimethylolpropane triglycidylether (TMP)
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ABSTRACT: Cure kinetics and rheological properties of diglycidylether of bisphenol A
(DGEBA)/trimethylolpropane triglycidylether (TMP) epoxy blends mixed in varying propor-
tion with 1 wt% M-benzylpyrazinium hexafluoroantimonate (BPH) as a thermal latent curing
agent were investigated. Latent properties were investigated by measuring conversion as a
function of reaction time using isothermal DSC method at 160 and 50 'C. The cure activation
energies (E,) obtained by Kissinger method using dynamic DSC data were higher in DGEBA/
TMP mixtures than in pure DGEBA. Rheological properties of the blend system were investi-
gated under isothermal condition using a rheometer. Cross-linking activation energy (E,) was
also determined from the Arrhenius equation based on gel time and curing temperature. As a
result, the cross-linking activation energy showed similar behavior with that of Kissinger
method and gelation time decreased with increasing TMP content, which could be resulted
from higher activated sites by trifunctional epoxide groups and low viscosity of TMP.
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Figure 1. Chemical structures of DGEBA, TMP, and
BPH.
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Figure 2. Time vs. conversion curves of DGERA/
TMP at 160 and 50 C.
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Figure 3. Dynamic DSC thermograms for different
DGEBA/TMP compositions (heating rate : 10 °C/min).
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Figure 4. Plots of G*, G” and tand at 140 C for DGEBA/TMP; (a) 100:0, (b) 80:20, (c) 20:80, (d) 0:100 composi-

tions.
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Table 2. Gel Times of DGEBA : TMP Composi-
tions

compositions reaction temperature gel time
(DGEBA: TMP) () (sec)
140 1900
[100:0] 150 1158
160 711
140 2174
[80:20] 150 1205
160 745
140 2017
[60:40] 150 1092
160 697
140 1773
[40:60] 150 ) 944
160 622
140 1630
{20:80] 150 936
160 570
140 1357
[0:100] 150 853
160 480
7.8
7.64
7.4
7.2
< 7.0
c
~ 6.8
DGEBA: TMP
6.6 . 1000
® 8020
6.4 A s040
W 40:60
6.2 ® 2080
+ 0100
6.0

230 232 234 236 238 240 242 244
T (1K x 10" %)

Figure 5. Plots of gel time vs. curing temperature for

different DGEBA/TMP compositions.
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2.31 6.43
242 7.40

{20:80] 2.36 6.84 79.3
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