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Synthesis of Polycarbosilane with a Super High Molecule Weight
and Its Characterization

XUE Jin-gen WANG Ying-de SONG Yong-cai QIN Mo-lin
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract By orthogonal design strategy PCS with a super high molecule weight was synthesized under high pressure from
the PCS with a low middle molecule weight synthesized under normal pressure. Its structure and performance were
characterized by FTIR GPC and NMR. It was found that suitable reaction condition should be 6 hours at 460°C to 470°C and
under IMPa to 2MPa beforehand. Average molecule weight of the synthesized PCS was 6400 to 8500. Both its degree of
branching and its content of Si-H bond decreased slightly compared with the material PCS. The average molecule weight of PCS
with a super high molecule weight could be adjusted preferably by means of controlling reaction time.
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Tab.1 Orthogonal analysis via M,
T MPa h M,
PCS—-1 450 1.0 2 3351
PCS-2 450 2.0 4 3571
PCS-3 450 3.0 6 4107
PCS—-4 460 1.0 4 4192
PCS-5 460 2.0 6 6486
PCS-6 460 3.0 2 3893
PCS—-7 470 1.0 6 8413
PCS—-8 470 2.0 2 4185
PCS—-9 470 3.0 4 5287
K4 11 029 15 956 11 429
K, 14 571 14 242 13 050
K3 17 885 13 287 19 006
K; 3 3676.3 5318.7 3809.7
K, 3 4857.0 4747.3 4350.0
K; 3 5961.7 4429.0 6335.3
RD 2285.3 889.7 2525.7
1.2.3 PCS
460C 2MPa PCS
1.3 PCS
Waters — 1515 GPC LPS PCS
1.0ml min Polystyrene PS
1.4 PCS
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