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Abstract . [sothermal curing of diglycidyl ether of bisphenol A (DGEBA) by 4.4'-diaminodiphenyl-
methane(DDM) was characterized by molecular labeling technique. Trans-4,4'-diaminostilbene(DAS),
whose reactivity was similar to that of the curing agent, was used as the chromophoric label. As DAS
was reacted with epoxide, it produced red shifts due to the increased electron-donating characteristics
of the amine groups. Cure composition of the epoxy network was obtained by deconvoluting the UV-
visible spectrum of the labelled epoxy. based upon the spectral information of the model compounds.
While linear chains dominate throughout the network hefore gelation, branched molecules and cross-
linked networks increased after gelation. The overall extent of amine reaction increased with cure
time, but it remained constant after vitrification. The higher the cure temperature was, the higher

the final extent of amine reaction and the more crosslinked networks were obtained.
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Scheme 1. Cure Products in the DGEBA-DDM Epoxy
System.
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Table 1. Elution Volume and An. of Various Frac-

tions
Fraction Elution Volume (ml)  Apa *(nm)
A 175 365
B 202 350
C 222 350
D 230 347

*Spectra were obtained in chloroform solution.

Table 2. Positions of A for Model Compounds

Model Compound Amax*(nI) AA>(nm)
pp-DAS 344 0
ps-DAS 347 3

ss-DAS and pt-DAS 350 6
st-DAS 357 13
tt-DAS 365 21

2The main peak is indicated ; there were shoulders
present. Spectra were obtained in chloroform solu-
tion.

b Distance from A, of pp-DAS.
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Fig. 1. UV-Visible spectra of DGEBA-DDM labelled
with DAS, cured isothermally at 1207 .
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Fig. 2. UV-Visible spectra of DGEBA-DDM labelled
with DAS, cured isothermally at 140C.
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Fig. 3. UV-Visible spectra of DGEBA-DDM labelled
with DAS, cured isothermally at 156C.
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Table 3. Compositions of Cure Products in DGEBA-
DDM Epoxy System as a Function of Cure Time at
120C

Cure Cure Products(%)
Time &
(min) A, A A Ay Ay
0 783 16,9 4.8 0 0 0.07
5 60.5 15,0 11,2 10.2 3.1 0.20
10 25,7 25,0 17,7 16.9 14,7 0.43
20 18,4 231 22,3 20.8 154 0.48
25 12,0 12,8 14.9 34.4 259 0.62
40 4,3 6.8 13.7 39.6 35.6 0.74
60 3.9 6,1 12,9 38,2 38.9 0.76
180 3.9 57 12,5 37.4 40,5 0.76
500 3.3 5.4 12,2 36.3 42.8 0.77

* A, includes A,.
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Fig. 4. Composition change as a function of extent of
amine reaction at 120C.
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Table 4. Compositions of Cure Products in DGEBA-
DDM Epoxy System as a Function of Cure Time at
140C

Cure Cure Products(%)
Time &
(min) App Aps Assa.= A A,

0 783 169 48 0 0 0.07

3 69.5 17.1 7.3 4.9 1.2 0.13
20 6.5 8.9 12,2 358 36.6 0,72
60 1.7 3.5 8.0 34.9 519 0.8
120 1.7 2.6 4.4 31.6 59.7 0.86
200 1.6 2.0 3.1 31.6 61,7 0.87
300 1.3 1.7 3.8 34.9 58.3 0.87
600 0.7 2,5 50 334 584 0.87

* A, includes A,.

Table 5. Composition of Cure Products in DGEBA-
DDM Epoxy System as a Funtion of Cure Time at
156

Cure Cure Products(%)
Time &
(min) App Aps Ass* Asl A(I
0 78.3 16.9 4.8 0 0 0.07
20 0.8 1.7 2.5 8.6 86.4 0.95
100 0.5 1.1 1.6 7.0 89.8 0.96
400 0.5 1.1 1.9 4.7 91.8 0.97
700 0.5 1.0 1.6 55 91.4 0.97

*A, includes A,.
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Fig. 5. Extent of amine reaction as a function of cure
time (Time to vitrification is indicated by an arrow).
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