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PCS
PCS GPC
PCS PCS
460 ~ 470°C 1~2 MPa 6 h PCS M, 6400 ~ 8500
PCS PCS
4500 '7°®
M, > 6000 . Toreki
12 6
PCS
SiC 3
Toreki PCS
2.0% SiC PCS.
UF-80 2.8 ~3.0 GPa 1
270 GPa 1700C.
SiC SiC 1.1
PCS-0 166
~180°C M, 2000
. 7
polycarbosilane PCS 1.2 PCS
PCS PCS 300 g 1L
PCS.
PCS M, 6000 ~ 13000 1.3 PCS
6 Waters-1515
GPC LPS PCS
SiC PCS 1.0 mL/min
polysilane PS 1.4 PCS
PCS HMK PCS
1500 ~ 2600 PCS
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1.5 PCS Table 2 Orthogonal analysis via M,
Nexus670 KBr Synthesis condition
4 ~ 4 -1 . Reaction Beginnin
000 00 cm No s Reaction M,
temperature ressure
1.6 poc P N:P time h
¥Si-NMR Bruker DRX :
PCS-1 450 1.0 2 3300
500 CDC13 PCS-2 450 2.0 4 3600
PCS-3 450 3.0 6 4100
2 PCS-4 460 1.0 4 4200
PCS-5 460 2.0 6 6500
2.1 PCS-6 460 3.0 2 3900
PCS-7 470 1.0 6 8400
PCS PCS-8 470 2.0 2 4200
PCS-9 470 3.0 4 5300
K" 1.1x 10* 1.59x 10 1.14x 10*
Ky 1.46x10*  1.43x10*  1.31x10*
1 Ks 1.79 x 10* 1.33x 10* 1.90 x 10*
K,/3 3667 5300 3800
Tablel [9 3 orthogonal design strategy K,/3 4867 4767 4367
Reaction Beginning Reaction K73 3967 4433 6333
No RD 2300 867 2533
temperature °C pressure  MPa time h
| 450 o 5 " K; represents the sum of M,, corresponded to number i level of various
5 450 2. 0 4 factors i=1 2or3 RD is the difference between the maximum and the
3 450 3.0 6 minimum average M, corresponded to various levels of each factor.
4 460 1.0 4 ’ RD
5 460 2.0 6
6 460 3.0 2 M, 2300
7 470 1.0 6 ]ww 2533
8 470 2.0 2
9 470 3.0 4 M, 867.
3 PCS
22 M, > >
PCS PCS
PCS PCS
2 GPC
PCS M, 2
PCS M, 2200 PCS
PCS M, 3000 ~ 9000
PCST M, 8400. 1
PCS-0 PCS-7
PCS-7
PCS
PCS M,
PCS
PCS

1x10*
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3
S Si—H
PCS PCS
/ PCS-0 :
/ (M,=2200) PCS PCS
35 40 35 30 75 20 13
lgM,,
. . o - ) PCS . PCS
Fig. 1 Molecular weight distributions of PCS-0 and PCS-7
PCS PCS
PCS 460 ~ Table 3 The result of orthogonal design
470°C 1 ~2 MPa 6 h A/ Asian, /
PCS M, 6400 ~ 8500 No R
2.3 PCS PCS-0 2200 166.1 0.943 1.060
2 M 8400 PCS-7 PCS-1 3300 209.4 0.909 0.947
B " _ PCS-2 3600 218.1 0.930 1.000
2100 cm PGS Si—H 1250 PCS-3 4100 241.7 0.887 0.952
em™  PCS  Si—CH, PCS4 4200 239.4 0.903 1.077
) PCS-5 6500 > 360 0.897 1.121
AsnlA Si-CH, PCS Si—H PCS-6 3900 249.2 0.899 0.874
PCS 1360 Cm_l Si—CHz—Si C—H PCS-7 8400 > 360 0.894 1.041
o PCS-8 4200 241.2 0.906 1.011
1250 em™" Si—CH; PCS-9 5300 289.2 0.901 1.015
ASi—CHZ—Si/ASi—CHz PCS
’ PCS
' 3 ' . ¥ Si-NMR 3
GPC PCS
2200
PCS-7
M,, = 8400
166°C 200C (M = 3400)
PCS-7
PCS (M, = 2200)
30 20 10 0 10 20 30 40
PCS. 3 5
PGS Si—H Fig. 3 ®Si-NMR spectra of PCS-0 and PCS-7
. PCS
Si—H PCS 3 6=0.75 SiC,  Si
5=-17.5 SiGGH  Si . PCS
PCS.7 Si—C SiGGH  SiC,
(4, = 8400) PCS  SiGH  SiC,
PCS-7 0.91 PCS SiC;H  SiC,
M, =2200
(M =2200) 0.94
2000 3000 7000 1000 400 PCS-7 SiG;H
Wavenumber (cm ) H
Fig. 2 IR sprectra of PCS-0 and PCS-7 SiC,
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SYNTHESIS OF HIGH MOLECULE WEIGHT POLYCARBOSILANE

XUE Jingen WANG Yingde Song Yongcai Qin Molin
College of Aerospace and Materials Engineering  National University of Defence Technology —Changsha 410073

Abstract Polycarbosilane PCS  of high molecule weight was a kind of important precursor for SiC fibers with low

oxygen content. High molecule weight PCS was synthesized under high pressure by using PCS of low/middle molecule

weight synthesized under normal pressure. The structure and performance of the products were characterized by

means of FTIR GPC and NMR measurements . PCS samples of weight overage molecular weight 6400 ~ 8500 and less

degree of branching were obtained. The suitable conditions for preparation are as follows reaction time 6 h
Temperature 460 ~ 470°C and pressure 1 ~2 MPa.

Key words Precursor Polycarbosilane Molecule weight Synthesis





