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Abstract: Curing behavior and glass transition temperatures of epoxy resins into which reactive diluents were added
to control processability were investigated. Heat of cure generated of the epoxy resin was reduced with butyl glycidy!
ether( BGE) and phenyl glycidyl ether( PGE) contents. T, of the resin was decreased with the amount of reactive dilu-
ents and it was attributed to increased molecular weight between crosslink points. Cure kinetics of the resins was stud-
ied employing autocatalytic reaction model and found that reaction constants decreased as the contents of reactive dilu-
ent was increased.
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Table 1. Formulations of the Epoxy Resins Investi-
gated
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Code
Control | 100 | 11.24 1 6.74 0 0
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Fig. 1. Heat generated in DSC vs. BGE contents for

epoxy resin cured at 130°C.
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Fig. 2. Heat generated in DSC vs. PGE contents for
epoxy resin cured at 130°C.
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Fig. 3. Epoxide in sample with diluent contents.
150 T T T T T T
120 + B
v
Q v
v
90 + v v i
~ 3 v
< e
&
60 |- e p
0130C 3
ol ®0C O
- Tisoc ]
¥ calculated
0 1 1 i 1 ] |
0 10 20 30 40 50 60

Diluent Contents(vol.% )

Fig. 4. Glass transition temperature vs. BGE con-
tents for epoxy resin.
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Fig. 5. Glass transition temperature vs. PGE con-
tents for epoxy resin.
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Fig. 6. Arrhenius plot of epoxy resin containing
PGE as a function of absolute temperature.
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Fig. 7. Arrhenius plot of epoxy resin containing Fig. 9. Arrhenius plot of epoxy resin containing
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Table 2. Actiation Energy(kcal/mol) of Epoxy
Resin Contain Different Diluent

30%
21.35
2749

24.66
22.54

40%

28.92
23.23

2795
40.41

40%
20.50
2049

28.16
3145

0% | 10%

ki| 23.83 | 31.56
kqj 21.83 | 58.22

k| 23.83 | 28.16
k.| 21.28 | 31.18

20%
29.00
46.23

33.33
32,57

AEA £AE HRAZ o]4E W EAAHE A
5 U327 g8 2a Yol FANE & AY E
Fatz e A HMAE AH4skedct. BGES
PGEZ} A7H9 X189 As5AE AR 23 A3t
de gtadte Ao vepdc =3 2430 yhe-9
T EAA SEAT ki, kit A9 o] w}
2 44g Ryoew, AFLEr} £845 B R
Aot A3t F FAY fg Aolrre wheA 34
A ko] F7184E olzed, BGEE AH4d
A% o 2 $8) AolEs) HAHUEY o|E o
70 chaing ¥Ast: BGES] Ex72 wfo2 3
At A7kl b E A3t XA gl ol
Aashe Ao vehdon AsA|zte] Ao A
o2 FFHA

10.

uk-A B A 3 1035

HEIEs

. A. F. Lewis, Chap. 7 in “Epoxy Resins, Chemis-

try and Technology”, Ed. by C. A. May, 653,
Marcel Dekker, Inc., New York (1988).

. R. G. Schmidt and J. P. Bell, Advances in Poly-

mer Science, 75, 33, Springer-Verlag, Berlin
(1986).

. T. F. Mika and R. S. Bauer, Chap. 4 in “Epoxy

Resins, Chemistry and Technology”, Ed. by C.
A. May, 465, Marcel Dekker Inc, New York
(1988).

. M E. Ryan and A. Dutta, Polymer, 20, 203

(1979).

.R. L. Miler and M. A. Oebser, Thermochim.

Acta, 36, 121 (1980).

. D. K. Hadad, Chap. 14 in “Epoxy Resins, Chem-

istry and Technology”, Ed. by C. A. May, 1089,
Marcel Dekker Inc., New York (1988 ).

. R. A. Fava, Polymer, 9, 137 (1968).
. Y. Diamant, S. Welner, and D. Katz, Polymer,

11, 498 (1970).

. L. E. Lielsen, Mechanical Properties of Poly-

mers and Composites, 1, 18, Marcel Dekker Inc.,
New York (1974).

W. DeAcetis and H. A. Newey, Chap. 4 in
“Epoxy Resins, Chemistry and Technology”, Ed.
by C. A. May, 508, Marcel Dekker Inc., New
York (1988).

J. of Korean Ind. & Eng. Chemistry, Vol.5, No.6, 1994



