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Synthesis of Glycidyl Ether—Modified Polyethyleneimine Curing Agent and
Its Effect on the Curing Properties of Epoxy Coatings
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Abstract: Modified polyethylenimine (PEI) curing agents were prepared via ring—opening addition reactions
between PEI and alkyl glycidyl ether (AGE), phenyl glycidyl ether (PGE), or cardanol glycidyl ether (CGE).
These curing agents were then blended with E—-44 epoxy resin to formulate coatings. The coatings’ impact
resistance, flexibility, adhesion, pencil hardness, glass transition temperature (7,), and thermal resistance
were systematically evaluated. The results show that the CGE -modified system imparts the best impact
resistance and flexibility, whereas the PGE —modified system —owing to its rigid phenyl rings —yields the
highest hardness, superior adhesion, and the highest T, Thermogravimetric analysis confirmed that epoxy
coatings cured with the modified PEI curing agents exhibit good thermal stability. This study demonstrates
that selecting glycidyl ethers with tailored structures enables precise tuning of the overall performance of
epoxy coatings, providing an effective strategy for developing high—performance epoxy coatings.
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