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LIQUID POLYCARBOSILANE DERIVED AI-CONTAINING SiC CERAMIC
PRECURSORS—POLYALUMINOCARBOSILANE

YANG Lujiao, YANG Jingming, YU Yuxi, CHENG Xuan, ZHANG Ying
(Department of Materials Science and Engineering, College of Materials, Xiamen University, Fujian Key Laboratory of
Advanced Materials, Xiamen 361005, Fujian, China)

Abstract: The Al-containing SiC ceramic precursors, polyaluminocarbosilane (PACS), were synthesized via the reactions of liquid
polycarbosilane (L-PCS) and aluminum acetylacetonate (Al(AcAc);) with different ratios at 300 ‘C and 360 C respectively. The
results reveal that the PACS phases vary from liquid to solid at various of reaction temperatures or the amounts of AI(AcAc); input.
The Al content introduced increases with the increases of reaction temperature and the amount of Al(AcAc); input. The value of Al
content was similar to the theoretical value calculated from the amounts and ratio of the reactants at 360 “C. The molecular mass and
polydispersity indexes also increases with the increases of Al content in the PACS or the reaction temperatures. The values of number
average mass of the PACS produced at 360 “C increased linearly with the increase of Al contents. The Fourier transform infrared
spectroscopy, nuclear magnetic resonance (including*H, *Si and Al NMR) results indicate that Al was introduced into the L-PCS
by consuming Si—H bonds and forming AlO, (x=4, 5, 6) groups, in which the L-PCS molecules cross-linked making the molecular
mass increase. The degree of cross-linking in the PACS increased when the Al content increased.
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Table 1 Summary of reactant ratios, synthesis tempera-
tures, phases, colors and polydispersity indexes

Sample 6/°C m(AI(AcAc)s)/m(L-PCS) Phase” Color™ D

L-PCS-300 300 0720 L C 1.08

L-PCS-360 300 0720 L Cc 1.08
PACS-1A-300 300 1.56/20 L Y 117
PACS-2A-300 300 2.34/20 L Y 1.32
PACS-3A-300 300 3.12/20 L Y 1.27
PACS-4A-300 300 3.90/20 S o 1.57
PACS-1A-360 360 1.56/20 L Y 1.38
PACS-2A-360 360 2.34/20 L Y 1.51
PACS-3A-360 360 3.12/20 S Y 1.62
PACS-4A-360 360 3.90/20 S B 1.68

“ L—Liquid, S: Solid; ™ C—Colorless transparent, Y—Yellow, O—Orange,
B—Brown; D—polydispersity indexes; &—Synthesis temperature.
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