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Abstract: Cure behavior and thermal stability of the different ratio of diglycidylether of bisphenol A(DGEBA)/trimethylolpropane triglycidylether
(TMP) epoxy blends initiated by 1 wt % N-benzylpyrazinium hexafluoroantimonate (BPH) as a cationic latent catalyst were studied using DSC and
TGA, respectively. Latent properties were performed by measurement of the conversion as a function of temperature using dynamic DSC. Dynamic
DSC thermograms of DGEBA/TMP blends revealed that the weak peak was formed by complex formation between the hydroxyl groups in DGEBA
and BPH, and between epoxides and BPH in low temperature ranges. The strong peak was considered as an exothermic reaction by the formation
of three-dimensional network in high temperature ranges. Isothermal DSC revealed that the reaction rate of the blends was found to be higher than
that of the neat TMP. The thermal stabilities in the cured resins were increased with increasing the DGEBA content. These results could be
interpreted in terms of the stable aromatic structure, existence of hydroxyl group and high molecular weight of DGEBA.
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Figure 1. Chemical structures of DGEBA, TMP and BPH.

CH;—CHy

SbFS

2 72 Y4 9L Fr
gl doi,

B AZA $A5 wgdtel 3R Aw P2E YyE A%
AZE A 2 HPFEF L RS B 5 Jud, 4
FEFE $40] Yob eAA A BEAA} He2 o
A @4l 2o, SR A2 FHA D S4o) wu 45
971 StolA ashgol csel, Az FHA BAE o 24471
UAAE fa3t] dEol o2l @ AA A& v G 4
A BA 52 % % 4 AvHel ¥ Al Agd z;zw
olg ANAE QAL 2AAN Wgax) St ol
Y A% Ao o) ANHES AAW BA2A AN W
o) Aoz golshn, Mmy we Lxol VAT A3t A
w Lo T Aztel $709 ol A& S4S A deHo10]
meb £ QAFAME F44 ol ABAE H7}e DGEBA/
TMP BA=AS) 44 S0 o3} #9153, 28 2409 sy
W8 FA% B4 YEuAd dd w3 o o Y 2
Wl 3% AH4¥ DGEBA/TMP Ba:=Ae) E¢ Z4ulsh 7
s 257 A% AF 2 G TIAE G0l oo Anna

B3 A% A AARA dre

_{

e

offt o2 rl?ﬁ k

A @,
2.4 3
21. 8 2

2%%54 DGEBAA o|ZA $AZE Ciba GeigyAH] LY556(%
% 12000 cps [g/ems], EEW =187 g/mol}& AH-315] L, 3854
N FAl 44 (trimethylolpropane triglycidylether, TMP)2E 2% 3
e YH300(HE 125 cps [g/ems], EEW = 1387 g/mol)& Al
SR Az AL A4 Yol A BPHWNV-
benzylpyrazinium hexafluoroantimonate)= o]¥] Ha1g wie} 2o
benzyl bromide¢} pyrazineg €% 22 #A4390H10). DGEBA
ot TMP, 28)3 %34 BPHY 83 722 Figure 19 el
At

2.2 EX &4

BPH Zvje] 24 A%E oln7] 959 DGEBA/TMP 60:
409 =4 didte] H3AE  okwl A (ethylenediamine, Aldrich
Chemical Co.), A4 &Hl(nadic methyl anhydride, Polysciences
Co) a3 BPHE 27t urol  AA5AMY 34 (differential

ik

0

AFA EA=AY FSAS 2 444 1047

Actlvity —
~

______ i N P ~——{atent, good activity
=== latent, poor activity

External stimulation —

Figure 2. Representative external stimulation - activity curves[11].

scanning calorimeter, Perkin ElmerAl DSC 6)& A&3lo) 73}
ko 2 A% FAE 79 F AAY B2 FGriago.

3. 224

DGEBA/TMP 2= Zst Agel da Solus] 9std
DGEBASH TMPE ZX4'(100: 0, 80:20, 60: 40, 40:60, 20:80, 0
100 wt %02 EFSL 8 ol MAASE 2y 24 &9
A= ¥ BPH 1 wt %Z olAEY 52 £ o ZA 20 &
FA. FHE EFEo] Aol wrn) RN F A £
Aol FF3te F7184 2 71E 5E AAG Yt QLo
AZTLEAA st B7INAE 240 A8 B4 DSC
ol A ’S% $5E 10 T/min, 34 ¥9%E 30~350 CTHA 253
At & DSC 44 A3t 2% 140, 150, 22 160 T B9
ol A %7&3}9&2‘#, olmf A3t L2714 stdate B¢ BAsE
A3t g Hagdy] A8 v YuE 4Y LEAx Y ¥
AEE Yol Zg Al g wede 235

2.4, dotgd

ol A EE NEE dF 22X 70 T(E0%), 150 TG,
TYI 200 TAAZDY A3 Alol22 AN F A5 24
7)(Dupont, TGA-2950)& AH&-3to] 10 C/min®] $& 59 A4
A7) sl B3 267 A L B 84 U
1= Gl s 2AEA

3. €4 & 1z

3.1, 3N 8o

A ANAE A& BEx 4R 3 53 2& dude 240
Ae B4¢ YehiiA €3 UV 53 22 39 24 2: 7)g
22 R Aol o3 ol BHFL AN Y= 2H=2 A

& 4 Sith Figure 201419} 2o 94*‘?- A d# i), ii)E o
WA 22 ol REHY B4L YERE i), iv)E duEel
24 ol ¥elX g BAE vehdt. Ao i), )9 2L A
NAE ZA4 ANAZ B & 4 glod ji)ol w)°l] H3 F&
& B4 o 348 849 2712 Jees ud g 94
& A4 ANAZRT & 5 Qo)

Figure 3] DGEBA/TMPS] 24 60:400] i8] AstAlz2A 2z}
7t ethylene diamine(EDA), nadic methyl anhydride(NMA), 218
i BPHE AHEE 79-9) 23 250 w2 sz B4 Ui
Witk BPH A A7} Figure 29 iii)3} 2o} 200 T 224 7
A% 24E vehylon, oo uly o}vlE A8 EDAL @
e ZEAARE 4L Bolm, AFSFEH NMAE HRE =

J. Korean Ind. Eng. Chem., Vol. 10, No.7, 1999




1048 uaz) .
100 - - ‘,A Per 3
el Ao
» vy
|
80 [ i /’
g w .fjd/
g /
g J o
g 407 i
g /
O Ve
" d
o« A —e— EDNDGEBATTMP
0l . - oe® aA —o—NMADGEBATMP
—a— BPHIDGEBA/TMP
T ¥ v T ¥
50 100 150 200 250 200
Temperature (T)

Figure 3. Conversion of DGEBA/TMP with various curing
agents(EDA, NMA and BPH) as a function of temperature.
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Figure 4. Dynamic DSC thermograms of DGEBA/TMP blends.
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