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Abgtract The synthes s and techrology of the precuroors of SC ceramic fibers is summarized. The corfigurationd
parameters of the precursors yield ,mixed e ements content ,nolecular corfiguration ,nolecular weight and its digtribution ,
ginnahility and the mechanical properties of relevant ceramic fibers are evaluated. The direction of the precursors nmolec-
ular dedgn is how to reduce the mixed e ements content of the precursors inprove its goinnability and tendle grength of

the precursorsfiber and increase the ceramic yidd.
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Tab.1 Yajima method and the precursors properties
ARE U EEBERAH PCS #£ R SiC A HE B &
a00¢ Ma=1500, 5 F R4 2E R REFR G 4kl TS=3.5 GPa
(Mezsi)ﬁ—bl’cs ]
Ar 240 ~ 25 000, B] 5 57 SRR AR, FRARER YM =200 GPa
.z Mn =950
B esiom 2 5 o) R A <R
B MS AN b ’ R ME) P REH, SRRS N 0%
po NTA FT PN 50% ~ 60% (N IE) B RS
s & PCS(Mark 1) SEE<1% o
£ POMS+bREPhS) B UL 40 TS=3 GPa,
Me,SiC},+Ph,SiCl R4 ¥ 47 F Mark! HEHEZ ) YM =200 GPa,
MPCS(MBF](H) ﬁk,ﬁ f@ﬁ?ﬁﬁ% E%’J\
N J| JEALH PRDPSO F=E N 68%
PDMS———PCS Y 48% AERRES
BEE DM et xuk (MarkTID) N R PUbEE B4R ¥ 1
* PCS F8 BB RE DT ; PDMS 18 38 B EES ;TS HRMRE ; YM ABH KA,
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Tab.2 Hfectsd reaction time, temperature and pressure on the precursors
PCS I % Mn
/h / / /0.13 kPa
PCS—450 14 450 150 1 66.3 730
14 450 280 1 50.8 1250
PCS—460 14 460 280 1 56.0 1450
PCS—470 14 470 105 1 66. 4 860
14 470 200 1 59.7 1210
14 470 280 1 58.8 1680
PCS—IMS 27 760 200 1 6.5 620
29 760 200 1 5.1 820
14 770 200 1 10.0 740
16 770 200 1 6.5 930
21 775 200 1 9.3 830
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2.2 ( Ring Opening Polymeriza-

tion) %% ,
Snith 1986 ( ),
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Tab.3 Synthetical processes o ring opening paymerization and its precur sor s properties
S 3R H (PCS) &R R &K YR SiC 4%/ %
H,Siosm,“—m> ) ”_ ( T
FERR. 155~ 100 KL, TR 85(Ar,900°C 1
EHSICH, 3,
0 CLSICSIC), 25 {SiCLCH, |. — (1) Mn = 12 300
P * KL EH T 87(100C ~ 600°C)
. Pt L Mn= -
 Me,SiCH; 1 , MeSICOSiMe, @ Mn = 200 000 ~ 250 000 3.5(1 000°C)
(2) 0T AHRE KEKEESAT 00CHE
Wk, Mn =2 000 ~ 2 300 19(1 000°C)
MeSiCl . LiAlH, KWEW, ABWS0C, REE)
(2) ~—— [SiCl(Me)CH,. ——(3) —
AICT, 4L " Mn = 8 600 “s
AP (400C ~ 500, Ar igh ) '
£ MeSiHCH; 1 , EroH Mg
) C1SiCH (CH,Cl —-CISiCH,(OEt)-CH,Cl—~(OEOHCSiCOSICHy(E0)
THF
~ — 10~20
gle Mn = 6 000 ~ 35 000
g 66( Mk 2
£l BRI A 5 TR (
LIAIH . AP, s 40CTHLLRE)
(3) =<2 - [CISI(CH)CH,}, <4-"===CI(H,CIOS(H,C)CI
m
HE O\ rBeLiIPMA) Mn = 680 ~ 1 800
(R\R'=H, THFA0%~90%) (171 000, R.R’ = £ K & 0-~57
Me.Ph. Vi) 744 000, P BEREZ IR IUE)
8 R j \-Ef SiF
R R R
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2.3 ( Hydrosilylation Reaction)!®" * , (4) Baney
Curry PCS
gC , Qorriu (H.RQg ), 8% 90%,
2.0% 3.0%,
) dC
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Tab.4 Synthetical processes o the hydrosilylation poymerization and its precur sors properties
Lt AR SeWR i R 5'{;5&/{1‘3;?33 m%:$
— SH — "___ .
(S, (I?H‘) VISHC, oo, SiC— o) — (1)
—[Si(Me),—CH ], — N HPCkH,0 Mn = 960 ~ 5 500 12~ 62
- VSHMe 7w Y LRt (1400°C, Ny)
—(CHSiHGH,) . — oy H2PICsHR0
(3) V1251H2 Z"% (3)
R —
185774, RHSi —C=CH fh;ék (4 Mn =11 400 ~ 18 ~ 40
R
@ R = Ph.Mo 5% Bt 110 700 (1 000C)
* CHy ﬁﬁ“'cﬂz_CHz_ﬁ—CHCHg_q
2.4 ( Polymer Metalation) [’ ,
; : S
5
Tab.5 Synthetical processes of paymer metalation and its precur sors properties
0.5 g[Me,SCH;]
2.44M Me,RSQA
Me; Q0K mBuWi, added ,R %
/ mg(mol) / L (mnol) / ol ’
130(1. 16) 0.48(1.16) H(4.6) 93 { [Me;9CH,] 15| Me;ICH(SIMe,H) 1} o;
776(6.92) 2.84(6.92) H(20.0) R { [Me,S CH,] 5[ Me;SCH (IMezH) 1} n;
776(6.92) 2.84(6.92) CH=CH,(20.3) 98 { [Me;SCH,] 3[ Me;ICH(SMe,CH = CHy) [} n;
776(6.92) 2.84(6.92) CH,A (20.5) 95 {[Me;9 CH,] 5[ Me;SCH(IMe,CH,A) 1}
776(6.92) 2.84(6.92) CH3(20.5) 93 { [Me;9CH;] 5[ Me;SCH(IMes) 1} n;
776(6.92) 2.84(6.92) B,90 (20.02) 98 { [Me,SCH,]3[Me;ICH(IB2) 1} n;
1 550(13. 83) 5.67(13.83) H(42.2) :NMR
1550(13.83) 5.67(13.83) CH = CH,(42.0) :NMR
2330(20.8) 8.52(20.8) CH = CH,(61.6) :NMR
3880(34.7) 14.22(34.7) CH,0 (106. 3) ;NMR
— 14 — 2000 2



x-MesCOK Me,RSA
E MeSCH o= oy ([MeeSCHe]y [MeSCHI}, — { [Me:SCHely [Me:SCHI} o
K Me, SR
2.5 ( Polyblend Method) [#+#2 , 6
SC , , PCS
PCS , , , ,3C ,
PCS : , S[e
. SC , , gC ,
PCS , PCS
, SC
6 PCS
Tab.6 Properties of mixture o PCS with other padymers
3C
/ MPa Mm / MPa Mm
PCS 0 - 1813 10.2
PCS+ 10 %PP 25.4 10.5 1298 7.8
PCS+ 10 %P 8.9 10.9 1550 7.9
PCS+5 94_PPE 7.2 20.7 1030 17.2
PCS+ 10 %HTFB 8.5 13.9 1976 10.3
PCS + 10 %N\ylon6
*pp P2 LPPE ,HTFB , Nyloné —6
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