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Synthesis and Characterization of a Novel Cyclotriphosphazene Derivative

LIU Shengpeng, YIN Xiang, HE Wenping, WAN Mengqiu
School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A novel cyclotriphosphazene derivative, tri(2,2-dimethyl-1,3-dioxole) cyclotriphos-phazene(TDPCP)
was prepared using hexachlorocyclotriphosphazene (HCCP), neopentyl glycol(NPG) and sodium as raw materials.
The chemical structure and thermal property of TDPCP were characterized by Fourier infrared spectroscopy,
nuclear magnetic resonance, element analysis, thermogravimetric analysis and derivative thermogravimetric
analysis. The effects of solvent, feed mole ratio, reaction temperature and time on the yield of TDPCP were also
investigated. The results showed that the yield of TDPCP was 85.5% through the reaction at 70 °C for 24 h when
the mole ratio of HCCP to sodium NPG dissolved in tetrahydrofuran was 1: 4.5. The initial decomposition
temperature of TDPCP was 243.47 °C and the amount of residual carbon was 14.6% at 800 °C, indicating that
TDPCP is a heterocyclic compound with good heat resistance and stability.

Keywords: cyclotriphosphazene derivative; hexachlorocyclotriphosphazene; neopentyl glycol
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Fig. 1 Synthetic route of TDPCP
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