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Catalytic Thermal Curing and Ceramization
Characterizations of Liquid Polysilazane
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Abstract: Four types of polysilazanes with different functional groups were synthesized: Si—H containing
polysilazane (PSZ-H), Si-vinyl containing polysilazane (PSZ-V), Si—H and Si-vinyl containing
polysilazane (PSZ-VH), and polysilazane without Si—H and Si-vinyl (PSZ). Their thermal curing
behaviors and pyrolysis to ceramics were studied using various catalysts. The results indicate that for of
PSZ-VH and PSZ-H, catalytic thermocuring of polysilazanes effectively reduced the curing temperature
and weight loss, whereas little effect was observed for PSZ-V and PSZ. Under the synergistic catalytic
curing by cumene hydroperoxide and cobalt naphthenate, the weight loss of PSZ-VH during curing was
only 4.3% (at 350 °C), which was 50.3% lower than that of pure polysilazane. The ceramic conversion
yield of the cured polysilazanes during high temperature pyrolysis was not significantly affected by the
curing conditions. With an increase in pyrolysis temperature, the pyrolytic ceramic gradually transformed
from an amorphous to crystalline state; the higher the amount of cobalt naphthenate used for curing,
the higher the degree of crystallization of the pyrolytic ceramics. Compared with cobalt naphthenate,
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nickel naphthenate has a stronger promoting effect on the crystallinity of pyrolytic ceramics during high
temperature pyrolysis. The study on catalytic thermal curing and pyrolysis to ceramics aimed to optimize
the curing reactions and ceramization mechanism of polysilazane preceramics, which will contribute to
the applications of polysilazane in aerospace high-temperature components and thermoresistant electronic
packaging materials.
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Figure 1 Reaction scheme of various polysilazanes by ammonolysis of chlorosilanes
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Figure 2 "H-NMR spectra of polysilazanes with different molecular structures: (a) PSZ-H, (b) PSZ-V, (c) PSZ-VH, (d) PSZ
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Table 1 The curing temperature and curing weight loss under cumene hydroperoxide for different molecular polysilazanes

. Curing temperature peak
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Curing weight loss Reduction of curing weight loss

measured by DSC (°C) measured by TGA (%) compared with pure polysilazane (%)
PSZ-H >350 26.9 2.6
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Figure 6 DSC (a) and TGA (b) curves of thermal curing of polysilazane with different molecular structures under the catalysis

of CoCPA
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