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Study on Synthesis, Spinning and Ceramic Properties of Polyaluminosilazane

LI Hailong CHEN Jianjun

(Institute of Advanced Ceramic Materials & Fibers, School of Materials Science and Engineering , Zhejiang Sci—Tech University,

Hangzhou 310018)

Abstract A series of polyaluminosilazanes (PASZ) precursors were prepared by thermal polymerization with
different proportion of polysilazanes liquid oligomers and aluminum acetylacetone [0. 1%~1%(w) | as raw materials.
The continuous SiAICN (O) fibers were obtained via the melt spinning, air pre—oxidation treatment and high
temperature cracking of PASZ. The PASZ and SiAICN (O) fibers were characterized by FT-IR, GPC, SEM, XRD
and metallographic microscopy. The results show that the mass average molecular weight of PASZ is from 7 191 to
11 275 g/mol, and prepared PASZ with 0.2% aluminum acetylacetone mass fraction shows shear thinning and
excellent spinning property in molten state which could be continuously prepared up to 3 km. The SiAICN(O) fiber
is amorphous aluminum—containing silicon nitride fiber and the diameter of the fiber is about 20 to 70 pm, and the

fiber surface is smooth, without obvious defects such as cracks and grooves.

Key words Polyaluminosilazane , Ceramic fibers, Spinnability , Ceramization
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Fig. 1  The reaction mechanism of the preparation of polyaluminosilazane
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Fig. 2 Schematic of the homemade melt—spinning setup
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Tab.1 Molecular weight and molecular weight
distribution of PAZ and PASZ

Dist name  Mn/g-mol™  Muw/g-mol”  Mz/g-mol™ Poly dispersity
Sz 1747 4925 12 889 2.819 1
PASZ-0.1 1999 8918 29509 44612
PASZ-0.2 1966 7191 21509 3.6577
PASZ-0.3 1919 10 524 40 506 5.484 1
PASZ-0.5 1853 11275 48 074 6.085 2
PASZ-1 1770 9394 34 009 53073
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