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Table 1 Effect of reaction temperature on the molecular weight of PFCS

Reaction temperature{ T ) M, o, Soft point( T )
370 496 6487 132
380 559 10346 175
390 538 8233 180
400 567 9334 190
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Table 2 Effect of pyrolysis temperature. on the molecular weight of PFCS

Pyrolysis temperature{ °C) M, M, MM,
450 349 1375 3.94
470 516 6986 13.54
490 454 11945 26.31

510 451 27074 60.03
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Fig. 1 GPC cures of PCS and PFCS
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Fig. 2 IR spectra of PCS and PFC3

i 3 PCS fil PFCS M & B AT 0L, 72 6 4.1
i Si—H,0.17 8 Si—CH,, - 0.1 —CH,—, X

SeER R B RS i) PCS W e #E' . PFCS #9E 5%
8414k % Si—H,0.17 & X Si—CH,;, & PFCS
5 PCS #4415 B 1. 25 )] . Hasegawa " [ Si—H K
BB C—H KB ERELE Si—H %
BE, @318 PCS.PFCS-1,.PFCS-2 PFCS-3 A4 Si—
HE C—H®WEB LSS A 0.11.0.09.0.09,
0.08, ik S—HIWEREKKB L H HRHR
BN T4 S—H, X 5@ IR B
B8 Si—H EEM AL BERE—BH.

Fig. 3 '"H-NMR spetra of PCS and PFCS
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Table 3 Elements composition of PFCS

No. Cp,Fe(wi% ) Fe{wt%) Si{wt% ) C{wt%) Hw%) C/Si(at)
PFCS-1 1.00 0.25 48.66(47.29) 42.27(41.06) 1.25 2.03(2.03)
PFCS-2 2.00 0.57 48_15(46.38) 42.32(40.97) 2.07 2.05(2.06)
PFCS.3 3.00 0.82 47.95{45.80) 42.25(41.01) 2.46 2.06{2.09)
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Fig. 4 The complex permittivity (a) and complex

permeability (b) of iron containing SiC ceramic
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Fig. 5 The magnetic hysteresis loop of iron containing

SiC ceramic

FLBE, KA RS LPS & 5 PFCS, ]
PEEASMERRMEAE NERE, TSN
PFCSHALAUE H XA  RAETHHETIA
THFENET AT AWK, ISR Z HE
I ERFABNSESCHERARMEMRER,
EHABEES BT EEREERB B
RACEER %



4 BHEES HERAEREEREARERERAOTR 539

REFERENCES

Yamacka H, Ishikawa T, Kuagawa K.J Mater Sci, 1999,34:1333 ~ 1342

Yamamura T, Ishikawa T, Shibuya M, Hisayuki T.} Mater Sei, 1988 ,23:2589 ~ 2594

Ishikawa T, Kohtoku Y, Kuagewa K.J] Mater Sci, 1998,33:161 ~ 166

Ishikawa T, Kohtoku Y , Kumagawa K, Y ara T, Nag; T. Nature, 1998,391:773 ~ 775

Cao F,Li X D,Peng P,Feng C X, Wang J, Kim D P.] Mater Chem,2002,12:606 ~ 610

Yamamura T, Ishikawa T,Shibuya M. US patent,5,094,907.1992-03-10

Mark ] M, Madien G, Neil C,Thomas W C. Science, 2000,287: 1460 ~ 1463

Wang Jun{ F %), Song Yongeai( KA A) , Feng Chunxiang( % ¥ ¥ ). Funct Mater(ThRE#H ) ,1997,28(6) : 619 ~ 621

Yajima S, Hasegawa Y, Hayashi J, limura M.] Mater Sci, 1978,13:2569 ~ 2576

Yu Zhi{ %8 ), Zhou Xigeng( B , Bai Zhiping( 1% ), Zhou Yuan{ /& 7). Liu Rongchuan (X} & ). ] Inorg Chem( XL FEH),
1997,13(1):38 ~ 42

11 Hasegawa Y, limura M, Yajima S.J Mater Sci, 1980,15:720 ~ 728

=2 R - e e P R

—
=

STUDY ON POLYFERROCARBOSILANE AS PRECURSOR OF MAGNETIC
SILICON CARBIDE CERAMIC

CHEN Zhiyan, LI Xiaodong, WANG Jun, WANG GCe
{ Key Lab of New Ceramic Fibers and Composites, National University of Defense Technology , Changsha 410073)

Abstract A polyferrocarbosilane( PFCS) was synthesized from low molecular weight polysilane and ferrocene. The
synthesis techniques including reaction temperature, pyrolysis temperature and ferrocene content were investigated .
The molecular weight and soft poimt of PFCS increase with raising reaction temperature, pyrolysis temperature , and
adding more ferrocene . The most suitable synthesis conditions for PFCS are as follows, reaction temperature 350 ~
420%C , pyrolysis temperature 450 ~ 510°C . The reaction temperature and pyrolysis temperature decrease greatly
because of adding ferrocene . PFCS was characterized by element analysis, FT-IR and "H-NMR. As a result, element
iron was inducted to the polymer, and it seemed that the structure of PFCS is similar to that of polycarbosilane
{PCS) . The silicon carbide ceramic obtained from PFCS shows some magnetic properties.

Key words Polyferrocarbosilane, Pyrolysis temperature, Ferrocene, Silicon carbide, Magnetic properties



