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Effects of Liquid Imidazole Derivatives on Curing Behaviors of Epoxy Resin
Zhao Xueting" *, Liu Xiangyu'" >, Zhou Linyun"?, Xiao Haigang" >, Yang Kunhao'" *, Tang Meihong'"*
(1. Shanghai Composite Material Science & Technology Co., Ltd., Shanghai 201112, China ;
2. Shanghai Engineering Technology & Research Center of Aerospace Resin Based Composites, Shanghai 201112, China)

Abstract : The effects of three liquid imidazole derivatives including 2-ethyl-4-methylimidazole (2E4MI), 1-benzyl-2-
methylimidazole (1B2MI) and 1-(3-aminopropyl) imidazole (API) on the curing reaction behaviors of the epoxy resin (EP) and the
performance of the cured EP were studied. The non-isothermal differential scanning calorimetry (DSC) method was used to study
the exothermic behaviors and curing degree of the reaction of the three systems at different heating rates. The activation energy of
each system at different curing degrees was studied by Friedman method. The curing behaviors at 120°C. was compared by isother-
mal DSC method, and the glass transition temperature (7,) and mechanical properties of the cured EP were also studied. The results
show that 2E4MI, 1B2MI and API can be used alone as curing agent to cure EP, and have excellent compatibility with EP. In addi-
tion, the reaction mechanisms of the three systems are completely different. The EP/2E4MI reaction proceeds in three steps, while
the EP/1B2MI and EP/API reactions proceed in two steps. Activation energy (£,) results show that the £, of EP/2E4MI is the lowest
in the early stage of the reaction and the highest in the late stage, while that of EP/IB2MI is the opposite, and that of the EP/API is
in the middle. The order of reaction rate is EP/API > EP/2E4MI > EP/1B2MI. The 7, of EP/1B2MI is 102.29°C, showing the best
thermal performance.

Keywords : liquid imidazole ; epoxy resin ; reaction mechanism ; activation energy ; curing behavior
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