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Preparation and Characterization of Polycarbosilane Precursor for
SiC Fiber with Low Specific Resistance

Wang Juan Song Yongcai
(College of Aerospace and Material Engineering, National University of Defence Technology, Changsha 410073)

Abstract  Polycarbosilane(PC-P) , a useful precursor for silicon carbide fiber with high mechanical properties and
low specific resistance, has been synthesized using polydimethysilane(PDMS) and 3% ~ 7% polyvinylchloride (PVC) .
The synthesizing condition, composition, structure and property of PC-P are studied by element analysis, IR, XPS and
GPC. The optimum condition for synthesizing PC-P is under 450°C for 6 ~ 8 hours. The melting points of suitable PC-P
precursors for preparing SiC fibers is found to be 180°C to 230°C , the number average molecular weight is from 1 350 to
1 800 and the distribution coefficient of molecular weight is about 2.0.PC-P precursors are composed of C, Si, O, H,
etc. Carbon content of PC-P precursor is higher than that of PCS synthesized from PDMS, while silicon content of PC-P
is lower than that of PCS. PC-P, similar to PCS, contains saturated C-H, Si-H, Si-CH,-Si, Si-CH;, but the content of
Si-H bond in PC-P precursors is lower than that in PCS.

Key words SiC fiber, Polycarbosilane, Polyvinychloride , Low specific resistane
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AR (PCS) M C.SEERELE L 1.8 14
b, I LAE 2 5 U TE PCS £P%I/\/I\E‘ C, A A K
REAX SiC A 4Emy %, SR PDMS 5 3% ~ 7%
(REZH, TROREAZHE(PVO BB S K
& Rk aE bt (PC—P) o3RIk, 2R RE 4T 2 . K
ANELBEMEERERFET MG T R MR E h
1.5GPa~2.6 GPa, H# 10 pm ~ 14 pm ., B[R
107" Qrem ~ 107 Q-em ZIAV W) SiC £ 48, A TS
T PC—P EBEMEREME FAAEM I TR
X PC—P MR 545317 7 &Ik,
2 LSS
2.1 PC—PHISH

% PDMS 5 —F B/ PVC(EB I ER)ES
HEHBEBETPCSEMAGED, ERAKET T, U -
EMARGENRELELBERS, BEARNEE
7 450°C,fR1& 2 h~ 10 h, bjzfn%%‘ R
AUEE, BERBREARE S 50T ERN PC—P

2.2 Srariik
P A E - V7 HMK 4 s 008 R S R
WE(CPCOME PC—P I FERMAYTEST
(d) AL 3% % H Waters—244 FU 55 %0 W FR 48 32 4%
sl A O I vk, i E 1 ml/min. IR 4% 7. PE
System 2000 FTIR %Y 21 4h 56 3% 1%, 3 #7E B 4 000
em™ ' ~400 em™,KBr [EH . TEESH:S M ER
WS BRI OK EREIE Sio, iTESR. ¢ &
B BT SO E . XPS 24T : A7 # % FRR;
BB AlKao
3 &#R5iTie
3.1 LIEEMEX PC—P H/REI R
EEAPER T AR PVC B L A AR 15 a1
PC—P Se3K Kk, PC—P 4545 5 3% 3840 B 1 & 1k,
HoB 6 A R R R B (8] 9 2E 4 0 PVC S B 1
BB AR, ABAMHS PC—PHEAMBEH S T
B ESRmE 1 iR,

e IR A
F1 PC—PREEAKSHEAKSBIS MHSTFR OMABETE
Tab.1 Synthesis conditions, melting points, number average molecular weights,
distribution breadths and yields for PC-P precursors
%5 1 PVC % &/ % L TR gy 7
ekt ik (R B4 h et HEATE - ABAK /%
PC—P5—2 @ 5 2 134 - 143 1201 2.03 64 8
PC—P5—4 @ 5 4 155 ~ 165 1271 1.98 66.8
PC—P5—6 &) 5 6 180 ~ 184 1370 1.76 65.4
PC—P5—7 © 5 7 190 ~ 195 1575 1.89 65.7
PC—P5—8 @ 5 8 205 ~ 215 1711 2.07 66.1
PC—P5—10 -~ 5 10 > 400 >5 000 - -
PC—13—6 © 3 6 180 ~ 185 1385 2.13 68.2
PC—P7—6 @ 7 6 185 ~ 195 1671 2.06 60.1
MW LATLAE &, & R PC—P RN = R AHX  BIE TR, K PC—PT—6 MK A 58 2
&, AL 65% L L. PC—PT—6 MRk,  TER PC—P3—6 M PC—P5—6 WEHHE., LK

AER BT PVCBIARBIN(7%), RN E], X
G F B 48 & 0 A BUER o AN F B A By
., SHHHE PVC B LG PC—P Jo IRk 15 A5 F sy
437 B AR R I A] Y ZE KT T A AR IR B R K
(41 10 h), =8 (I PC—P5—10) K A R B S,
B TERG 2, BRI 6 h B, 5l A 3%
PVC #l& i PC—P3—6 53| A 5%PVC il 15#) PC—
Ps—6 A SH  FEAEF B EY PVC A
FHMETYE 20034F F2#4

WL B SR Y 2231 5 T 5 AL B A Je IR A 5
180°C ~ 230°C , ¥(¥94r F &7 1 350 ~ 1 800, A&
HHAICBEE SIC 48 PC—P WA R AN
450°C fRiE 6 h~ 8 h,

B1REPC—PH GPC & A, NEHFEH,
PC—Pir FEOH BN KO FESHARY
H2.0(F1); X5 PCSHATFTESBAERMY, i
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Fig.1 GPC curves for PC-P precursor

3.2 PC—PARSEHMSH

7 2 & PC—P5—8 SeIR ik i XPS /#1243 7 7%
B, B LT Sip (101.2 eV) .Sy, (153 eV) .0y,
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RBKIEA AN, RAFETE C1(199.0 eV) A 1%, RAR
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K 51.42% ,C/Si(JRF4HEEE) R 2.05,
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Fig.2 XPS spectrum of PC-P5-8 precursor
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PCS. PVC B AR, PC—P B C ST BART;Si &
BRE,C.S RTERLEH. ¥R BaN
PC—P5—8 i C.Si REABIET XPS TR E
% XPS AEEHT HLE, T PC—P W HFE—ER
9 H; {8 3# % C.Si BE/R LT R —2

B E T4, % PC—P F/ C.Si B BHST
THBITE,FERHTHE C.SiLX b PDMS 5 PVC
43 51 Bk AR A AR 7 T B R B 434G Ho PDMS B
il B2 L B 7= B 4% 60% 1B {5t PVC £ LIS &
56 CH,CHCI #3 5%, 52 B U 8 HCL Sk, BBt
BCSHEEMETEINME,BCSIEFERLS
WA IEH — B UL PVC BRIk E 2B
APC—P 4T, C/SIURTEE/R)IER —B, HHA
PVC FEfR ™= ¥ BBk B8k A PC—P 5+ F 4,

PC—P 5 PCS By IR % (B 3) MM, &K
B T UE )8 24 22 950 em ™ .2 900 em Ak RN C—
H# 4 #3032 100 em™' 24 Si—H 45 #& 30 ; 1 400
em™ ' Si—CH; 7 C—H W IR31;1 360 em™' K
Si—CH,—Si # C—H HHEMR3N ;1 260 cm ™' Si—
CH; ¥ CH; B FERF31 020 em™! 24 Si—CH,—H;,
d CHy BT S5 1 020 em ™' 28 Si—CH,—Si A
Si—C—Si B9 B IR 5h ;830 em ™' Si—C B R IR 3
PAF 3 400 cm™'.1 600 cm™ 129 HO W%, FHY
PC—P # & A M C—H,—Si—H. Si—CH,—Si,
Si—CH, &4 , AGFHES CLERA, 5 PCSHF, E
PC—P # 3 100 em™ ' b A — &S IR C—H
FRB U (E 4), KY PC—P PHEERISER
Hufn C—H 4, ’

£2 PCSHPC—PHSIL.CREESRUIIFER
Tab.2 Silicon and carbon contents of PCS and PC-P

. W HRME
C/%(FRAEY Si/n(REAM) CSIURTRMRL) Can(EBAB) Sv%e(BESH) CSRTERRL)
PCS 42.42 51.47 1.92 - - -
PC—P3—6 43.01 48.98 2.05 43.47 50.39 2.01
PC—P5—8 43.29 48.52 2.08 4.18 49.66 2.08
PC—P7—6 43.78 47.46 2.15 44.89 48.92 2.14
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Fig.3 IR spectra of some precursors
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Fig.4 IR spectra about 3 000 cm ™! of polycarbosilanes
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Asicu—s/ As—c B Ao/ Ao R AE Si—CHy—Si 9
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PC—P B IR RT Ase/Apsn T Ao/ Avaco B 32
30 NERIFH ,PC—PH Ayp/Apnegf®I%ZE 0.80 %
L HBES BE PVC 5l A BN, PC—P 8 Ay
AT /0 s UL B PC—P o Si—H 8 H PCS 1708 A
B PVC % ,Si—H 8. BRI Ay00/ A 1og0
ERARE FHEEPCSHERRE Si—Si BREE
HE RAEFAHER, M PC—P B PVCREM™=Y S
PDMS # g EHE =AW Si—H B E & R ME R, B
WHHEFE—HR 4> Si—H %, HiX— RN 450C
RTEEAT AT AE K RIR BT B X Si—H B F BE WA
Ko 3IA3% Y5 5%PVC #l &% B PC—P LRIk
A/ Ao K F PCS, 8] PC—P3 5 PC—PS #I3%
LR T PCS, XA #| F PC—P S IR IR Ml b £ 44
BE PVC 5| AR, PC—P H A/ Argot K, PC—
PT—6 8] A3/ Ara-T PCS # Ajzgo/ Araoo Mo I
IRIR N R ZE K, PC—P H A3/ Aot Ko

% 3 PC—P "-F Am/Alm\Anm/Am%%
Tab.3 Ratios of AmtDAl.‘wandAzlmtoAm
for PCS and PC-P

FeUR ik Ang/ Asw Ane/ Angw

PCS 1.30~1.70 0.90~0.9%
PC—P5—2 1.243 0.821
PC—P5—4 1.347 0.789
PC—P5—6 1.360 0.812
PC—P5—7 1.381 0.803
PC—P5—8 1.462 0.817
PC—P3—6 1.106 0.824
PC—P7—6 1.531 0.777

4 #Hig

(1)H PDMS 5 3% ~ 7% PVC L3R B & X R
HlH PC—PEEKAERERA -EH FESMGHE
B ENTEABEARN2.0EH, BEHHEN
2014 B8 {1 B A9 (R e L3R SiC £ 4E 9 PC—P S 3R 1A /Y
Y& 50 180°C ~ 230C, ¥4y F 8 9 1 350 ~ 1 800,
KA B4 M :450°C ARIE 6 h~8 ho

(2)PC—P GWEEH Si.C.H.O LE, RFE
CltE., PC—PHCERBBE T PCS, M Si 5 &EKT
PCS; H&5# 5 PCS AL, {H Si—H 88 & &K T PCS
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