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Synthesis and Characterization of Preceramic Polymer for Boron Nitride

Ye Li' Sun Nijuan® Han Weijian' Cao Shuwei’ Zhao Tong'
(1 Laboratory of Advanced Polymer Materials, Center for Molecular Science, Institute of Chemistry,
Chinese Academy of Science, Beijing 100190)

(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

Abstract Soluble preceramic polymer to BN ceramic, polyborazine, was synthesized via condensation of boron
trichloride and hexamethydisilazane followed by a polymerization process. The average molecular weight and structure
of the prepolymer during polymerization, mechanism of polymerization, pyrolysis process, and chemical composition of
the obtained ceramic were investigated using gel permeation chromatography, 'H NMR, infrared spectra, thermogravi-
metric analysis and element analysis. The results indicate that hexamethydisilazane and NH, were released during the
polymerization process. The average weight molecular and ceramic yield (1 000°C in N,) of the polyborazine are 7
582 and 41. 6 wt% , respectively. The ceramic mainly formed at the temperature range of 400 to 600°C and white BN
ceramic with low carbon content was obtained after pyrolyzed in NH, at 800°C.

Key words Boron nitride ceramic, Polyborazine, Polymerization, Preceramic polymer, Pyrolysis
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Tab.1 Molecular weight of PBZ-T

sample Mn Mw
PBZ 697 1187
PBZ-120 902 2263
PBZ-140 956 2464
PBZ-160 1264 4128
PBZ-180 1543 5791
PBZ-200 1739 6830
PBZ-220-2h 1797 7138
PBZ-220-4h 2139 7582
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Tab.2 Influence of temperature on

structure of preceramic

"H NMR ; C—H/N—H IR:N—H/Si—Me

sample ) ) ) ) ) )
integration ratio intensity ratio

PBZ 43.73 0.0717
PBZ-120 22.91 0. 0501
PBZ-140 20. 68 0. 0588
PBZ-160 16. 32 0. 581
PBZ-180 16. 12 0. 548
PBZ-200 12. 36 0. 456
PBZ-220-2h 12. 50 0.319
PBZ-220-4h 14.21 0.289
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