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Abstract : In this paper electron beam-curable prepolymers were prepared by the addition
reaction of p-t-butylphenol formaldehyde resin with glycidyl methacrylate, and electron beam
curing was studied for the prepolymers and their mixtures of several kind of vinyl monomers.

When the reaction was carried -out in the presence of triethylbenzyl ammonium chloride
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catalyst without solvent, therate of the addition reaction obeyed first-order kinetics. Electron
beam-curing was carried out at a dose rate of 3 Mrad/sec. It was found that the prepolymer

could be cured at a dose of 2 Mard and when the mixtures of prepolymers containg 30%

monomer, the rate of gel formation increased in the order 2-ethyl hexyl methacrylate <styrene <

butyl acrylate <ethyl acrylate.

In the curing of the mixtures of prepolymer with polyethylene

glycol dimethacrylates, maximum ge! formation was observed at 10% monomer content at a dose

1 Mrad. However, maximum gel formation was observed at higher monomer content as the total

dose increased. In this case therate of gel formation increased with the increase in the degree
of polymerization of the polyethylene oxide fraction of the polyethyleneglycol dimethacrylate.
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Figure 1. Reaction of phenolic resin with GMA at

various temperature (A: 78°C, (O: 90°C,
{3J: 100°C). Phenolic resin: 60.2g: GMA:
47.3g, HQME: 0.047g, TEBAC: 1.075g.
The black symbols designates the first order
plots of the reaction for GMA.
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Figure 2. Reaction of phenolic resin with GMA at
various catalyst concentrations at 90°C(A :
none, $:0.5%, O:1%, [1:2%). Phenolic
resin: 60.2g, GMA: 47.3g, HQME: 0.04
7g. The black symbols designates the first
order plots of the reaction for GMA.
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Figure 3. Gel formation as a function of dose for pre-
polymers. Prepolymer [ (Q): hydroxyl gr-
oup/epoxy group=1.1/1, prepolymer II
(@) :hydroxyl group/epoxy group=1.1/0.5.
Dose rate : 3 Mrad/sec.
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Figure 4. Gel formation as a function of dose for prepo-
lymer II/monomer (7/3, w/w) mixtures.
Prepolymer II : hydroxyl group/epoxy group
=1.1/0.5. Dose rate : 3 Mrad/sec.
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Figure 5. Electron beam curing of prepolymer I/mono-
mer (7/3, w/w) mixtures. Prepolymer I:
hydroxyl group/epoxy group=1.1/1. Dose
rate : 3 Mrad/sec.
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Figure 6. Electron beam curing of prepolymer I/mono-
mer (7/3, w/w) mixture. Prepolymer [:
hydroxyl group/epoxy group=1.1/1. Dose
rate : 3 Mrad/sec.

Table I. Effect of Monomer Concentration on Gel Percent in Electron Beam Curing of Prepolymer I and Mono-

mer Mixtures. Dose Rate; 3 Mrad/rec.

\ Wt. ratio monomer/prepolymer

Dose (Mrad) 0/10 1/9 3/7 5/5
m—\
PEGMA (n=1) 1 62.76 65. 04 34.78 18.18
2 66.83 71.75 67.92 64.70
3 68.14 74.25 71. 42 61.29
PEGMA (n=4) 1 62. 76 67.69 38.59 19.04
2 66.83 74.19 70. 37 75. 00
3 68. 14 75.12 78.84 86. 66
PEGMA (n=14) 1 62.76 72.03 73.48 —
2 66. 83 76. 21 85.07 74.54
3 68. 14 78.24 82.60 86.27
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