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Modulation of Spinnable Polycarbosilane with a High Melting

Point via Fradtional Precipitation
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Abstract: As a preceramic polymer to silicon carbide fibers, polycarbosilane (PCS) should have both a relatively higher melting
point (m p) and a relatively good spinnabiliy However, to increase m. p. means a rigid requirement for the synthesis condiions To
salve this problem, we firstly obtain a higher m. p. (> 280°C) PCS fraction via fractional precipiation, and then add 10— 30wt% of a
lower m. p. fraction to above PCS, thus obtain PCS mixture, then, both have a higher m. p. (> 250°C) and a relatively good spnnabit-
ity.
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Tab 1 Yield, melting point and Si— H/Si— CH3 value of each fraction
PCS—- 2001- 2 ( 140~ 150C) PCS- 2001- 3 (198~ 208C)
Fraction
Yield, wt% m.p, C Si—- H/Si- CHs  Yield, wt% mp,C Si— H/ Si- CH3
F1 7. 66 275~ 290 0.91 35.01 285~ 295 0. 88
F2 9. 13 245~ 255 0. 96 13. 73 280~ 290 0. 90
F3 15. 54 200~ 210 0.97 8. 24 279~ 290 0.93
F4 26. 68 145~ 154 0. 98 15. 10 220~ 230 0. 97
F5 32.07 138~ 150 1. 08 2243 165~ 175 1. 00
F6 7. 34 < 25 1. 06 4. 12 < 25 1. 07
PCS \ PCS ( Poly-

dimethylsilane, PDMS)

? B B

2 IR ( PCS- 2001-2 ), Si-H



41

(2100cm™ ")
6
(800an” )
IR
2.2

50
45
40
15
30

23

Mass percent /%

0

15

Si—- CH3
F1, Si- H

Impurity Fl

Fig 1

PCS-2001-2(140-150 °C)

O PCS-2001-3(198-208 °C)

R

1

Mass percent and weight distribution of each fraction

(1250cm™ ") PCS

, Si— H/Si- CH3

§10
5

5 0.5
<00

30

20
1.5

0.5
10
-1.5
20
2.5

PCS-2001-2

F6

I
o —t

—

3000 2000
Wavenumbers/cm-!

1000

2 PCS- 2001- 2 IR
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Tab. 2 Spinnabiliy of each fraction
. PCS- 2001- 2 PCS- 2001- 3
Fraction

m.p, C Spinnability mp,C Spinnability
F1 275~ 290 Unspinnable 285~ 295 Uns pinnable
F2 245~ 255 Bad ( stick fiber) 280~ 290 Unspinnable
F3 200~ 210 Well 279~ 290 Unspinnalbe
F4 144~ 154 Good 220~ 230 Bad (stick fiber)
F5 138~ 150 Good 165~ 175 Good

3 SEM (% 300)
Fig 3 SEM morphology of the green fibers: (a) stick fber and (b) smooth fiber
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Fig 4 Spinnability (upper) and m. p. (lower) as afunction of F5 content
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