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Synthesis and Characterization of Perhydropolysilazane

QI Gong-jin ZHANG Chang-rui HU Hai-feng CAO Feng WANG Si-qing JIANG Yong-gang

College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Perhydropolysilazane a preceramic polymer for silicon nitride ceramics was synthesized by the ammonolysis of

dichlorosilane and characterized by FT-IR GPC TG XRD and elemental analysis. The main backbone of the as-synthesized precursor

oligomer was SiH,NH , with a number average molecular weight of 106 and a weight average molecular weight of 178. The cured

precursor polymer was converted into brown ceramic powder after pyrolysis at 1000°C in nitrogen atmosphere and the ceramic yield was

78wt% . X-ray patterns showed that the main phases of the polymer-derived ceramic product at 1400°C in nitrogen atmosphere were

a — SizN,; and some free silicon and the empirical chemical formula for the product was SiN; 3500 060Co.028 by €lemental analysis. After

further treatment at 1600°C in nitrogen atmosphere extremely weak diffraction peaks for free silicon and intense peaks for a — Si;N, were

observed by XRD patterns however there was no phase transition from a — Si;Ny to 3 — SizN, all along.
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