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Absiract: The novolac type phenolic resins were synthesized and electron beam curing was
carried out to the prepolymer obtained by the reaction of the phenolic resin and glycidyl meth
acrylate in the presence of triethylbenzyl ammonium chloride.

When the prepolymer and its mixtures with monomers were irradiated using electron
beams at a dose rate of 3 Mrad/sec, the curing were completed at a dose 2.5 and 3 Mrad
respectively. The effects of oxygen and that of hydroxyl group in the prepolymer on electron

beam curing were also examined.
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Table I. Synthesis of Phenolic Resins at Various Conditions.
|
Sample Phenol/ . Initial [ Reflux Condensation o
number fgé?glfsgge Catalyst pH time (hr) time (hr) e
1 2:1 Zinc acetate 35 ! 2 1 1. 861
2 2:1 Zinc acetate 3.6 2 4 1.611
3 2:1 HCI 3.0 2 3 1. 819
4 2:1 HCI 0.5 2 1 2.019
5 1:0.8 HCI 0.5 1.5 1 9. 079
& Kergieh ACHE fr(eFol EAA 2 #iRE 93
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Table [. Reaction Conditions and Gelation Time in
The Synthesis of GMA Modified Phenolic

Resin.
No ; h’\l:(}llfozslti;rgip TEBAC | Inhibitor |Gelation
| to epoxy group %(wt. %) (ppm) |time(hr)

1 1 i1 0.5 — 0.5
2 1.1 :1 1 HQ 1000 2.5
3 1.05:1 1 HQME 50 2.5
4 ; 1 1 1 HQ 1000 0.6
5 | L1 :1 1 HQME 50 | >3.0
TEBAC : Triethylbenzyl ammonium chloride

HQ : Hydrequinone

HQME : Hydroquinone monomethyl ether

Table @. The Properties of Prepolymers.

Prepolymerl
0. [ A B C
Epoxy content . I
(eq/100g) 0.053 0.041 | 0.076
Conversion % 83. 4 87.92 ‘ 76. 3
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Figure 2. Electron beam curing of prepolymer/sty-
rene(7/3) mixtures in difierent atmos-
phere.

O : prepolymer A in oxygen free atmos-
phere, { : prepolymer B in oxygen free
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free atmosphere, @ : prepolymer A in air o} 1.0 20 30 4n 50 60
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Figure 3. The effect of phenolic resin added on
MYINECRE #iUie] o FA] & &o) 0.32 A4l electron beam curing of the prepolymers.
AL zEed KR 76~87%9 AL Vel in oxygen free atmosphere.
QO : prepolymer A, A :prepclymer A/
= resin(9/1) mixture, [ : prepolymer A/
Fig. 1o] +teldl wlebzko] prepolymer A, B, resin (8/2) mixture.
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