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2 % Dichlorodimethylsilane®] 2 %43 gd-golel3) polydimethylsilane(PDMS)E &4 ¢ & 7kt ¥g71ule] AmE gl o8 dal72(Si0) &
TAY polycarbosilane(PCS)E #4310 #4¥ PCSE n-hexane® methanolel EFEoHS ALEE B JA¥os BAZe oat A g2 £7
@ oh& FT-IR, NMR, GPC, TGA/DSCS XRDE &3t #4g o 494 n¥xie wasigeh 3 FA4Y PCSY £A2 F¥E ubg ¢4y
& 25 R A @ 2GS A EXAD wel nte SH4AH At 8o 23AL & 4 Uitk PDMSE 420TAA 1047 9
HEAE W ovlny g4 B EXE MY, ARAAS HEH4 PCSTt HaZ ANET $53 AFHE 7B T EAE EE(M=4,000)
PCS7t A2 dojHdt.

Abstract : Polycarbosilane(PCS) as a SiC precursor was synthesized from the rearrangement reaction of polydimethysilane(PDMS) in an autoclave,
which was prepared by dehalocoupling reaction of dichlorodimethylsilane. After fractional precipitation into three fractions in n-hexane-methanol
mixture, they were characterized by FT-IR, NMR, GPC, TGA/DSC and XRD, and compared with the commercial product. We found that the molecular
weight distributions of the PCS depended on the reaction pressures, temperatures and the reaction times, and affected thermal property and ceramic yield
of the polymer. The monodispersed PCS containing less amount of oligomers and nonsoluble products was prepared by reaction of PDMS at 420C for
10 hrs, and it also gave the greatest amount of medium molecular weight(M,=4,000) fraction.
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Fig. 1. Comparison of ceramic processing by using powder tech-
nology and polymer route.
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Scheme 1. Synthetic route for polycarbosilane.

Table 1. Reaction Conditions for PCS from Polydimethylsilane in

Autoclave
Tniti Fraction (Wt. %)
Reacti Temp. | Time Prmtlal Yield -
eaction ) | (hrs) €s s'ure (%) | Soluble |Insoluble
(psi) PCS PCS
pcs-1 | 40 | 15| o [e0 | 2 75
PCS-2 435 10 700 59 28 72
pes3 | g0 | 10 OO g 5 |
pressure
PCS-4 | 430 | 10 " 62 65 3
PCS-5 | 420 | 10 " 68 85 15
PCS-6 | 400 | 10 p & | % 10
a
b
C
[ 5 4 ; é ll

Molecular Weight, Log scale

Fig. 2. GPC curves of commercial PCS and our own PCS. (a)
Nicalon polymer; (b) PCS-5; (c) PCS-2.

Btk Table 1944 K vish o] &34 F7]28AE Az3)
7l M g 2R WA AT BA St Ao) Fou,
EAZ w&eE A f4A ALHe MY FS(ceramic
vieldio] ¥A HE EARe) ok

434 PCSE £A4 3l wet £ejay] Aol 2 £33 220ED
P& AHgate S84 PCSO) AA £2%F £3EE Nicalon €7
st Hlwakgleh Fig. 2914 RT3 Q& ulst o] 420TelA 10
A B PCS-55 FFE AEAA(oligomen)E EFIIEA

R

o

Intensity(A.U.)

4000 2000 ‘Wavenumbers 1000 40

Fig. 3. IR spectra of (a) PCSII) and (b) Nicalon polymer.
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Fig. 4. '"H NMR of (a) PCS(II) and (b) Nicalon polymer.
Table 2. GPC Ananlysis of Fractionated Polycarbosilane
Fraction 1 2 3
Pol ( High- | (Medium- | (Low-
olymer ) molecular | molecular {molecular
Properties weight) | weight) | weight)
Number-average
molcular weight (M,) 10,80 4010 50
PCS-3 lwu‘;‘ght'a."i”‘fiq )| 24080 | 1870 | 2460
(450°C-10h), molcular weight w.
Polydispersity (Mw/M,)| 224 47 26
Fraction (Wt.%) 20 45 3
Number-average
molcular weight (M,) 3470
(4207C-10ny morcwiar weight (My
-| Polydispersity (My/M,) 38 16
Fraction (Wt.%) 60 40
Number-average
molcular weight (M,) 1515 680
Weight-average
Nicalon | mojcular weight (M.,,) 4670 1000
Polydispersity (M./M,) 31 15
Fraction (Wt.%) 8 15
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Fig. 5. Thermogravimetric analysis of fractionated polycarbosil-
anes: (a) PCS-3; (b) Nicalon polymer.
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Fig. 6. Differential scanning calorimetry of polycarbosilane: (a)
PCS-3(fraction 1); (b) PCS-3(fraction 2); (c) Nicalon
polymer(fraction 2).
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Fig. 7. XRD patterns of (a) Ceramic product from our own
polycarbosilane and (b) JCPDS of B-SiC.
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