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Abstract: Polyalkylsilanes such as poly(dialkyl)silanes and poly(monoalkyl)silanes were synthesized by sonochemical
dechlorination-condensation method from (dialkyl or monoalkyl)chlorosilanes with sodium metal. Those
polyalkylsilanes were analyzed for the properties such as thermal behaviors from TGA analysis and obtained
ceramic yields of 10-20% for poly(dialkyl)silanes and 40-60% for poly(monoalkyl)silanes. Ceramic composite
discs were prepared by the combined mixture of polyalkylsilanes and SiC powder and were tested by TGA
and analyzed by SEM and XRD for the application as binder for ceramic composite precursors.
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Fig. 1. Experimental apparatus for sonochemical preparation
of poly(dialkyl or monoalkyl)silanes.
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Table 1. Syntheses of polyalkylsilanes by sonochemical method

R Total Yield Av. Mw Amax TGA Remark
(%) (Major peak) (nm) residue %
CHi, phenyl 70.4 9x10° 338 20.0
CHj3, n-hexyl 88.8 3x10° 327 11.0
RSICI CHj, n-dodecyl *k 5%10° 318 10.7 *x]iquid oil
PR pentyl, n-pentyl 75.6 1x10* 325 209
n-hexyl, n-hexyl 80.2 (72.0%) 3x10* 314 17.4 *NaK, (others: Na)
n-octyl, n-octyl Hk 2x10* 320 12.0 #x]iquid oil
RSiCl CH; 48.1 8x10° 273 66.5 Insoluble solid formed
™5 phenyl 90.8 3x10° 291 47.1
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Fig. 2. TGA Thermograms of poly(dialkyl)silanes under N,.
(a) methylhexyl, 11.0% (b) dioctyl, 12.0% (c) dihexyl,
17.4% (d) methylphenyl, 20.0% (e) dipentyl, 20.8%
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Fig. 3. TGA Themograms of polyphenylsilane. (a) and polyme-
thylsilane (b) under N,

IR H ZF X (pellet press)& A3t H=53FHA &
Aol Jg FER 308 T SlE A ASHA 4L
Hias 22 27te 2 o] A 7] el A

Temperature (C)

Fig. 4. TGA Thermograms of poly(dihexyl)silane/SiC pellet.
(a) and poly(dipentyl)silane/SiC pellet (b) under N,

L o
70
L L
= F
K-J L
2 wf
wf
30
2.

0o [
) :—Mw

- [P

(a: 81.9%)

[ ! P [P

0

100 200 300

400 500 600 700 800

Temperature (C)

Fig. 5. TGA Thermograms of polymethylsilane/SiC pellet.
(a) and polyphenylsilane/SiC pellet (b) under N,
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(b)

Fig 6. SEM images of polyalkylsilane/SiC pellet after TGA under N,. (a) polyphenylsilane (b) polymethylsilane (c) poly(dipentyl)silane

(d) poly(dihexyl) silane
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