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2 o MEL A3AA /MAAEA  N-crotyl- N, N-dimethyl-4-methylanilinium hexafluoroan-
timonate (CMH) Zu7] diglycidylether of bisphenol A (DGEBA) o ZA] %ol Z3lA|e] &
3, gy B4 2 A uxe G sl AFEith. DSCol 93 DGEBA/CMH
AsAe] @8N Ay, E Ase 494 2K 8 AN S Ad g 717 e B F
°'919—m] 53] 7NAAlY o] Z7184E CMHe] =& 849 98] DGEBAS] A%g 2 33l
ke &5 ZUE) fEsty EA4L PonHE Algsld B2 27 8 AT BHR(G), &
A 848 (G”) 28l damping factor (tan §)E 73 ¥ o] Hlolg25E A3 A71e &4
Aok 43 27 A3 2= 9 CMHe| Z71e] g #49 xjo|=2 Q3] | FA] o] 3o
293 T2 Yo AFE nAH Al Azte] @EHES & 5 A FAY U ESHZ R
EHEAE LS TGA BAS B3l &8l 843 duix] 2 4y Azl 5o 4oz nzsligrl

ABSTRACT: The effect of novel N-crotyl- N, N-dimethyl-4-methylanilinium hexafluoroan-
timonate (CMH) curing agent as a thermal latent initiator on thermal behaviors, rheological
properties, and thermal stability of diglycidylether of bisphenol A (DGEBA) epoxy cationic
system was investigated. From DSC measurements of DGEBA/CMH system, it was shown
that this system exhibits an excellent thermal latent characteristic at a given temperature.
The conversion and conversion rate of DGEBA/CMH system increased with increasing the
concentration of initiator, due to high activity of CMH. Rheological properties of the system
were investigated under isothermal condition using a rheometer. The gelation time was ob-
tained from the analysis of storage modulus (G"), loss modulus (G”), and damping factor (tan
8). As a result, the reduction of gelation time was affected by high curing temperature and
concentration of CMH, resulting in high degree of network formation in cationic
polymerization, due to difference of activity. The thermal stability of the cured epoxy resin
was discussed in terms of the activation energy for decomposition and thermal factors deter-
mined from TGA measurements.

Keywords: thermal latent catalyst, epoxy resin, cationic polymerization, cure behavior, thermal
Droperties, rheological properties.
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Figure 1. Chemical structures of DGEBA and CMH.
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Figure 2. Conversion of DGEBA initiated by CMH as
a function of temperature.
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Figure 3. Dynamic DSC thermograms of DGEBA/

CMH system.
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Figure4. ACE and AM curing mechanism of
DGEBA initiated by latent catalyst.
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Figure 5. Conversion rate of DGEBA initiated by
CMH at 130 C as a function of time.
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Figure 6. Isothermal conversion of DGEBA initiated
by CMH at 130 C.
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Table 2. Cross-linking Activation Energies (E,)
of DGEBA/CMH Systems Obtained by Gel Times
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Figure 9. TGA thermograms of DGEBA/CMH
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Table 3. Thermal Stabilities of DGEBA/CMH
System

E; IDT  Thax 4% IPDT*
W% ol OME (ymo) (o) (o) 4K (o
0.5 wt% 2615 342 446 06111 506

1 wt% 3189 372 448 0.6886 565

2 wt% 3344 373 450 0.7262 594
“IPDT (C) = A" KNT—T)+T,.
where, T} is the initial experimental temperature (40 C) and T
is the final experimental temperature (800 C).
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Figure 10. Plots of In(In(1—a)!) vs. 8 for Horowitz-
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