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ABSTRACT : Polysilane random copolymer, poly(dimethyl-co-diphenyl)silane, was synthesized
by condensation polymerization with sodium metal in toluene. This copolymer is preceramic
polymer of the §-SiC. After thermal treatment and crosslinking, this was pyrolyzed above
800 C in a nitrogen atmosphere to make black 8-SiC. Different pyrolysis temperatures were
applied, and the structural changes and properties of the 5SiC were observed with FT-IR,
thermal analysis, and X-ray diffraction. It was observed that organic sturcture of the £ SiC
was completely converted to inorganic sturcture with pyrolysis. The 8-SiC pyrolyzed at 800 'C
and 1000 ‘C was amorphous, but the §-SiC pyrolyzed at 1200 C and 1400 'C showed crystal-
line peaks observed with their 2 =35°, 60°, and 72°. The crystal system of 8-SiC was found
to be cubic, and it was also observed that the 5-SiC crystals grow with the increase of pyroly-

sis temperature.
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Figure 1. The processing scheme for preparation of
#-SiC from COPS.
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Figure 2. FT-IR spectra of (a) COPS and (b) PCSS.
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Figure 3. FT-IR spectra of PCSS before and after
thermal oxidation. (a) before thermal oxidation and (b)
after thermal oxidation.
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Figure 4, FT-IR spectra of the SiCs.
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Figure 5. TGA curves of PCSS before and after ther-
mal oxidation. (a) before thermal oxidation and (b)

after thermal oxidation.
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Table 1. Conversion Process of Polycarbosilanes
into the Inorganic by Pyrlolysis

temp.

step ()

phenomena

Weigt loss occurs due to evaporation of
lst ~d400 the low molecular weight components.
The number average molecular weight in-
creases without structural change.
The molecular weight increases in PCSS.
The mechanism is dehydrogenation and
2nd ~600 dehydrocarbonation condensation, radical
polymerization due to pyrolysis of the
polysilane skeleton of molecule in PCSS.
By decomposition of the side chains of
PCSS, such as dehydrogenation and
demethanation, dephenylation, PCSS 1is
converted into the inorganic structure

$rd ~800 with a network and three-dimensional
structure.
The skeleton of inorganic structure are
Si-C and C-C bonds.

4th ~1000 Transition toward the fifth stage.

Products are amorphous structure.
PCSS is converted completely from the
organic into the inorganic by dehydrogen-
5th ~1200 ation.
BSiC is crystallized with dehydrogen-
ation.
Crystal growth of crystalline #-SiC formed

6th > 1200 in the fifth stage occurs.
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Figure 6. X-ray diffraction patterns of silicon carbide
powders.
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Table 2. Comparison of Observed and Calculated
d-spacings

26  index (hkl) d(obs) A d(cal) A (+£0.01)
355 111 252 252

60 220 1.54 1.55

72 311 1.31 1.32

Table 3. Sizes of the SiC Microcrystals From (111)

1200 1400
38 6.0

pyrolysis temperature (C)
crystal size (nm)
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