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Cationic Photo-Polymerization and the Applications for Adhesives
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As efficient cationic photo-initiators have appeared, a number of industrially important polymers are produced by
cationic photo-polymerization. Significant advances in the area of the catalysis of cationic photo-polymerization have
opened the doors to many applications of cationic chemistry which previously were thought to be unattainable.
Cationic polymers have unigue properties, which cannot be obtained from free-radical polymerization. In this review,
we investigate the general mechanism of cationic photo-polymerization and show the application in the adhesive field.
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Table 1. Major Onium Salt Photoinitiators and Initiating Species[15]

Onium salt Absorption maxima (nm)

Representative Compound

Initiating species

Todonium salts 230~270 Phol" Pnl* -, H
Sulphonium salts 230~300 PhsS* Ph,S* -, H

oL ~
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Figure 1. Mechanism of alcohols interaction in the
curing of epoxides[1].
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Table 2. Bimolecular Rate Constants (1 mol's?) for the Reaction of Onium Salt Radical Cations with

Monomers[17]
+ O OO
Monomer Ph @\ p I_\/ P
Butyl vinylether 52 % 10° 32 x 10° 44 % 10° 52 x 10°
Cyclohexene oxide 72 % 10° 1.3 x 10° 6.7 x 10° 6.8 x 10°
Tetrahydrofuran 24 x 10° 51 = 10" 1.2 x 10 1.4 x 10°
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Table 4. Components and Its Function of UV-
curing Cationic Epoxy Adhesive[25]

Components Function

Epoxy resin Main chain

Cationic photo

initiator Curing catalysis

L iscosit . L
oW Viscosity Controlling viscosity

€poxy resin

Plasticizer mproving adhesive &
reducing internal stress

Filler Improving adhesive &

reducing internal stress
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