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Synthesis and Properties of SIBCN Precursors Modified by PMSA

Wang Huairong' Ge Kaikai® Han Weijian® Zhao Jingbo! Zhao Tong®
(1 Beijing University of Chemical and Technology,Beijing 100029)
(2 Institute of Chemistry, Chinese Academy of Sciences. Beijing 100190)

Abstract A novel modified SiIBCN precursors (SiBCN/PMSA) were obtained by blending SiBCN with
polymethylsilylacetylene(PMSA)as cross-linking agent. The structure of the modified precursors was char-
acterized by FT-IR. The curing behavior of the modified precursor and the thermal stability, oxidative resist-
ance of the ceramic residues were evaluated by DSC, TGA, XRD and muffle furnaces calcination methods.
The results show that PMSA was compatible with SiBCN precursor. The ceramic yields increased signifi-
cantly due to the cross-linking reaction between the C=C bonds of PMSA and the Si—H bonds of SiBCN at
low temperature. The highest ceramic yield was 84. 85%. The ceramic residues were dense and exhibited good
oxidative stability at elevated temperature.
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Tab. 1

A A SIBCN/PMSA

Qin:4in) (250°C \N3)
0.25:1 7.32
0.5:1 9.82

1:1 12.16
1:0.5 12.43

1:0. 25 13. 87

SiBCN 18. 36
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Tab.2 DSC data of the precusors before modification

SiBNC/PMSA Onset Peak Endset Normalized

i i) /C /C /C /Ieg™!
PMSA 223.97 240. 56 255.73 418. 44

0.25:1 224.67 240.08 253.69 378.43

0. 5:1 225.07 245. 29 263.96 253.62

1:1 228. 35 250. 47 271.16 237.00

1:0.5 224.09 243.93 264. 83 181. 96

1:0. 25 223.15 258. 64 284.74 19. 96
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Tab.3 TGA of cured precusors in nitrogen

A[A SIBCN/PMSA [& k¥ TGA/ %

(i ) (1 000°C \Ny)
0.25:1 84. 85
0.5:1 84.23

1:1 82.56
1:0.5 81.43
1:0. 25 82.19
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Tab.4 Element analysis data of ceramics

KA SIBCN/PMSA Si B C HoAthy

(REERWRE /W% /wt%  /wt%  /wt% S
PMSA 37.0  —  49.09 16.91 SiCas
0.25:1 37.7 094 42,71 18,15 g pe
0.5:1 40.2  1.98 38.37 19.45 Si; 0sBCir s
1:1 41.6  3.13  25.61 29.67 Si5 12BCr 35
1:0.5 42.6  3.90 21.70 31.80 Sit21BCs.0
1:0.25 42.3  4.73 18.33 34.67 Sis1sBCius
SiBCN 4.4 7.1 100 40,50 SzxBGim
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