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Synthesis of precursor polyaluminocarbosilane for Si( Al) C fibers

YUAN Qin, SONG Yongcai
(National Key Laboratory of New Ceramic Fibers and Composites, National University of Defense Technology, Changsha 410073, China)

Abstract; A melt-spinnable polyaluminocarbosilane was synthesized via the crosslink reaction between Si — H and acetylacetone aluminum

(1) by using low-molecular-weight solid polycarbosilane and acetylacetone aluminum( Il ) as starting materials. The effects of reaction conditions

on the number-average molecular weight, softening point and structure of polyaluminocarbosilane were investigated, and the relationship between

the extent of crosslink reaction to the spinnability of polyaluminocarbosilane was also discussed. It was found that elevating the reaction temperature

or prolonging reaction time would lead to an enhanced extent of reaction, a gradually decreased acetylacetonate and an increased crosslinked

structure of Si — O — Al, resulting in poorer spinnabilty. Polyaluminocarbosilane with softening point of 206 ~221 °C, Al wt% =0.68% and good

spinnability was successful synthesized at the optimized reaction conditions of the temperature at 370 °C , the reaction time at 4 ~6 h and the mass

ratio of acetylacetone aluminum( I ) at 8 wt% .
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Tab.1 Characteristics of PCS, PCS - F and
PACS - X in different conditions

BERL RREE SONIETE s B4y

e /%C /h /C / x10°

PCS — — 92 ~113 1.18
PCS-F 400 4 95 ~ 117 1.22
PACS-1 320 2 140 ~ 148 1.48
PACS-2 350 2 168 ~ 179 2.40
PACS-3 370 2 194 ~201 2.76
PACS -4 400 2 253 ~— 4.34
PACS-5 370 4 206 ~215 2.82
PACS-6 370 6 210 ~221 3.11
PACS-7 370 8 213 ~226 3.17
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Tab.3 Melting spinning conditions and spinnability of PACS - X
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PACS -4 253 ~— — — — — — VNI
PACS -5 206 ~215 330 0.35 450 >2000 16 ~ 18 e
PACS -6 210 ~221 336 0.35 400 >2000 16 ~ 18 it
PACS -7 213 ~226 343 0.40 400 > 1000 18 ~22 — &
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Fig.8 SEM image of PACS -5 fibers
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