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Abstract Two types of silicone polymers as ceramic precursors, PCS and PMS, were synthesized and
then mixed with 7, 15, 33 wt.% of Mo powder or Mo(CO); compound, they converted to various ceramic
composites of carbides and silicides on heating to temperatures >1300°C. Especially, ultrasonic suspen-
sion of 7, 15 wt.% Mo in PMS solution improved the ceramic yield up to 60% and transformed simply
into SiC/MoSi; mixtures as pyrolytic products. However, various combinations containing organic-—rich
PCS or Mo(CO); resulted in the mixtures of carbides such as SiC and Mo,C, small amount of MoSi; and
an unidentified phase.
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Fig. 1. Flow chart of the experimental procedure
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Fig. 2. Synthetic routes of preceramic polymers.
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Fig. 3. IR spectrum of (a) PCS, (b) Nicalon polymer
and (c) PMS.
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Table 1. Calculated weight percent of Mo and
Si in the ceramic products expected from three
mixtures of Mo/PMS

mo/ PMS ratio
calculated ceramic \

7% !15% 33%
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- |
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. T .
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Fig. 6. Mo-Si binary phase diagram.
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Fig. 7. IR spectrum of a PMS mixture(7 wt.% ) heated
at 500°C, 1000°C; (a) PMS only, (b) Mo/PMS, 500°C,
{c) Mo/PMS, 1000°C, (d) Mo(CO)«/PMS, 500°C, (e)
Mo(CO)«/PMS, 1000°C
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Fig. 8. IR spectrum of a PCS mixture(7 wt.% ) heated
at 500°C, 1000°C; (a) PCS only, (b) Mo/PCS, 500C,
(¢) Mo/PCS, 1000°C, (d) Mo(CO}+/PCS, 500C, (e)
Mo(CO)+/PCS, 10007C
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Table 2. Ceramic composites obtained from various combinations of reactants, the mixed ratios and

pyrolytic temperatures.

Mo/ Polviner Polymer PMS PCS
/FOVIET | Mosource 1000°C 1500°C 1000°C 1500°C
0% \ SiC/Si SiC/C
79 Mo SiC/MoSi, SiC/Mo.C/U
7 Mo(CO)s SiC/MoSi,/U SiC/U
| e e
15% i Mo Mo SiC/MoSt,
’ | Mo(CO)s Mo/SiC/Mo.C™ | SiC/MoSiv/U |
Mo,/ MoSiy/SiC/ | .
339 Mo Mo MosSic/ Mo.C Mo/Mo,C SiC/Mo,C/U
| Mo(CO); no peaks SiC/MoSi,/ U Mo.C/Mo SiC/U

U : Unidentified Phase *Treated at 1250°C for 30min.

LPCS + Mo2%

PMS + Mo 2%

(a)

(b)

/400'c

/800"c

Fig. 11. SEM photographs of ceramic composites ob-
tained from (a) Mo/PMS=7 wt.% mixture and (b)
Mo/PCS=7 wt.% mixture heated at 1500°C.
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