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Abstract: To explore the organic-inorganic transformation characteristics in the thermal cracking
process of polysilazane (PSZ) . methylchlorosilane and dimethyldichlorosilane were used as raw materials
to produce PSZ by ammonolysis and thermal polymerization. The thermal cracking performance of PSZ
was characterized and analyzed by using techniques such as FT-IR, TG-DTA and PY/GC/MS. The
composition, structure and the possible chemical reaction of PSZ at different pyrolysis temperatures were
analyzed. The results indicated that PSZ used Si—N—Si as the skeleton, Si—H, N—H and Si—CH, as
the side groups, and the absorption peak of organic groups decreased with the increase of temperature.
According to the test results of TG-DTA and PY/GC/MS, the thermal decomposition process of PSZ can
be divided into two stages. The first stage occurs between 184 “C and 395 °C, with a mass loss of 20. 80 %.
This stage involves most of the chemical reactions and the volatilization of volatile decomposition products,

mainly the cross-linking reaction, rearrangement reaction and cyclamation reaction of the precursor. and
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produces NH,, C,H, N,Si,, C,H,N,Si, and other gaseous substances. At 350 °C, the cross-linking
reaction is basically completed in PSZ. The second stage occurs between 395 °C and 800 C, with a mass
loss of 17.80%. At 400 °C, it is mainly the volatilization of macromolecular gas products. At 500 “C, the
organic functional groups in PSZ decompose and break into small molecules and escape, pyrolysis
rearrangement occurs. and the precursor is gradually transforming into inorganic substances. At 800 °C,
the sample completes its inorganic transformation. This study provides theoretical basis for the design and
optimization of thermal decomposition process of polysilazane fibers, and has certain reference value for

the preparation of high-performance ceramic materials.

Key words: polysilazane; precursor; thermal cracking; organic-inorganic conversion; thermal

decomposition process
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