BEEEHHEEH 47

& 3C
A S THAAE o] &3 o FA A AT H A

Cure Behaviors and Thermal Stabilities of Epoxy Resins Initiated
by Latent Thermal Catalyst

Soo-Jin Park*+, Su-Ja Seok*, Jae-Rock Lee*, and Yeung-Keun Kim"

ABSTRACT

In this work, two thermal latent catalysts, i.e., N-benzylpyrazinium hexafluoroantimonate (BPH) and
benzyl-2,5-dimethylpyrazinium hexafluoroantimonate (BDPH), were synthesized. The cure behaviors and thermal
stabilities of diglycidylether of bisphenol A (DGEBA) epoxy resins initiated by 1 wt.% of the catalysts were
investigated by DSC, NIR, TGA, and DMA. Latent properties of the catalysts were examined by conversion of
epoxy resins using NIR from 100 to 180C. From the resultes of near-IR, DGEBA/BPH system showed
higher conversion than that of DGEBA/BDPH system. The thermal stabilities of DGEBA/BDPH system based
on the initial decomposition temperature (IDT) and integral procedural decomposition (IPDT) were relatively
lower than those of DGEBA/BPH system. These could be attributed to the hindered structure of BDPH,
resulting in decreasing the thermal stability in the DGEBA/BDPH system.
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Fig. 1 Structures of DGEBA, BPH and BDPH.
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Table 1 Chemical analysis of BPH

Results

3117, 1445, 1157,

Analysis method

FT-IR (KB
(KBr) 756, 705, 657 cm”
\ e 9.70~9.67,9.39
H NMR (acetone-ds) | Peaks for pyridine ring
~9.38 ppm
Peaks for aromatic ring 7.72~7.52 ppm
Peaks for CH,- 6.23 ppm

Calculated for Cj;HN»-
SbFe

Found for C| |H1|stbF6 C 32.5, H 3.0, N6.7

Elemental analysis C32.6,H29,N6.7

Table 2 Chemical analysis of BDPH

Analysis method Resuits
3308, 1498, 1457,
FT-IR (KBr) g
1154, 759, 681cm
'"H NMR (acetone-de) | Peaks for pyridine ring 9.42,9.06 ppm
Peaks for aromatic ring | 7.53~7.48, 6.01 ppm
Peaks for CHy- 2.84~2.81 ppm
X Calculated for Cy3H;sNa-
Elemental analysis SBE C364,H3.6,N63
b

Found for C13H;sN2SbFg | C36.1, H3.7,N 6.2
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Fig. 2 Conversion rate of DGEBA/BPH at various temperatures.
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Fig. 3 Conversion rate of DGEBA/BDPH at various temperatures.
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Fig. 4 Dynamic DSC thermograms of DGEBA initiated by BPH and
BDPH.
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Table 3 Thermal stabilities of DGEBA systems

Compositions IDT[TC] A*K* IPDT [T}
DGEBA/BPH 372 0.649 587
DGEBA/BDPH 340 0.639 565
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Fig. 5 TGA thennograms of the DGEBA/BPH and DGEBA/BDPH
system.
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Fig. 6 Storage modulus (G) of the cured DGEBA/BPH and

DGEBA/ BDPH systems.
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