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Liquefaction of THEIC and Its Application in Polyurethane
Cheng Xintai, Song Wensheng, Wang Junkai, Liu Jichun

(School of Chemical Engineering and Pharmaceutics , Henan University of Science and Technology, Luoyang 471023, China)

Abstract : Trihydroxyethyl isocyanurate (THEIC) is not suitable for the preparation of polyurethane elastomer (PUE) due to
its poor solubility and high melting point. Therefore, by reducing the melting point of THEIC, one of the ways to overcome the limi-
tation of its application is to prepare liquefied THEIC (L-THEIC). Caprolactone (¢-CL) was selected as the liquefaction agent, and
tetrabyltyl titanate (TBT) was used as the catalyst to explore the better liquefaction conditions of THEIC. L-THEIC was prepared
which can be liquid at room temperature, and its structure was characterized by infrared spectrum and nuclear magnetic spectra.
Furthermore, L-THEIC was used as the cross-linking agent, and the prepolymer method and one-step method were used to prepare
PUE. The effect of L-THEIC amount on the mechanical properties and flame retardation of PUE was studied by mechanical analysis
and limit oxygen index(LOI)test. Using ethylene glycol (EG) as a chain extender, PUE samples were prepared by a one-step method.
The differences in the effects of EG and L-THEIC on the mechanical properties of PUE were investigated by mechanical analysis
under the same amount of substance of hydroxyl groups as L-THEIC. The results show that compared with EG, L-THEIC can
increases the tensile strength of PUE sample at the same amount of substance of hydroxyl group. L-THEIC could be used for the
preparation of PUE, and the tensile strength, hardness, specific strength and limit oxygen index of PUE increase with the increase of
L-THEIC amount. When the amount of L-THEIC is 32.5 wt%, the comprehensive performance of PBA-MDI prepolymer system is
much better,among which, the tensile strength is 10.5 MPa, the elongation at break is 102%,and LOI is 24.8%.
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