=~

Vol. 35, No. 1, 23-30 (2022)

COlnPOSltES DOIL: http://dx.doi.org/10.7234/composres.2022.35.1.023
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)
Paper

ZastE AR HFN|Q RO4 H2|o| o2 ¥H ol

- L=

M =
o
(o]
T
o
o
A
Jjm
x
1

=]
o J Loy

O % , XOJ X %% Kk | T
2% FYF . AT ZPYART .0

of>
n
r

Thermal and Rheological Characterizations of Polycarbosilane
Precursor by Solvent Treatment

Yeeun Song*, Young Jun Joo**, Dong Geun Shin**, Kwang Youn Cho**', Doojin Lee*’

ABSTRACT: Polycarbosilane(PCS) is an important precursor for melt-spinning the silicon carbide(SiC) fibers and
manufacturing ceramics. The PCS is a metal-organic polymer precursor capable of producing continuous SiC fibers
having excellent performance such as high-temperature resistance and oxidation resistance. The SiC fibers are
manufactured through melt-spinning, stabilization, and heat treatment processes using the PCS manufactured by
synthesis, purification, and control of the molecular structure. In this paper, we analyzed the effect of purification of
unreacted substances and low molecular weight through solvent treatment of PCS and the effect of heat treatment at
various temperatures change the polymerization and network rearrangement of PCS. Especially, we investigated the
complex viscosity and structural arrangement of PCS precursors according to solvent treatment and heat treatment
through the rheological properties.
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Fig. 1. Mechanism of (a) Polycarbosilane(PCS) precursor synthesis,
and (b) Polycarbosilane precursor purification in various
solvents
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Fig. 2. GPC analysis results of various PCS presursors (a) before and (b) after heating at 280°C. (c) The postulated SiC structures



26

Yeeun Song, Young Jun Joo, Dong Geun Shin, Kwang Youn Cho, Doojin Lee

SRR AT S A st East vhgof ofske] &
7HA ]l Fo] ¥ shal o] = Qlsho] A Ao Eef 7t
RHARO| BAjgko] F7tetA| €t o]i= GPC 54 A=
FE e 4= e, Be EerhEAR AlRoA] A
2] Tof Bxjef Byl 0 2& 07 o|Fslo] Balgo] &
AH oz F7kete A& e 4= AT (Fig. 3). E3L v
1:1]-.9_51 \/l-o]. o]t-] ;q_o u }—%}:o ;g_‘— %ﬂ7}iﬁ%9/]
7 €42 & g7} m-Xylene 751—% ALk A=

A # 27 R A FRIE 4= ddled, ol E5the

(T

A k2 ZeztH AR B3 22 EAEFO|A Q] 5] A 7} 2
A BEE L=, o] e ATE v ws]E u] Toluene,
o-Xylene, p-Xyleneo] Z 2|7} 2 AT A 14| 2] A A of &3}
ARl A& IS 4= Ut

Jang ‘50| HAH vRe} 2o, Si ATt FA4lHFe § %
& Tt fAkel Agsto] 4HA 9] 25 LERHTH8
., 7 AR SiC, ©el= Fig. 2c9F & Al 7HA] '_IL
BTt Fig. 2cofl 4], S1} S29] 7%, A*]2] A] SiC,H

ol Al EpAdt W3S Ao 4= Q17| wjito] AA 2 Al

m-Xylene Sl u4hE e e BAmae 2 AMamel Geaad G AAa SR 2
A ApAolA] o= A& & 4= AUtk BWlE ARESE A FREG B34S FH Y U E A 27 FAdH
i PCS: 280 "C Raw PCS . Toluene PCS : 280 °C T-PCS
(@™ —Rawrcs | (D) —T-PCS

10 —— 280 "C PCS| 4 — 280 °C T-PCS
s =,
£ o ]
3 i:
04
0z 1
oo [
0 10? 10t 10 10 10° 104 10°
Mw (gimal) M [girmal)
g 0-PCS : 280 °C O-PCS i M-PCS : 280 °C M-PCS - P-PCS : 280 "C P-PCS
(<) —0.PCS ()™ ——M-PCS (e) ——P.PCS
4 —— 280 "C O-PCS 1.0 — 280 "C M-PC5 A ——280°C P-PCS|
08
3, = = .
} !
:: 1. ::
1 ik 1
o 0.0 o
10 ity 0 10 e 10 10? 0 104 10
Miw (gimal) Nt {gimaol) W (gfmol)

Fig. 3. A comparison of GPC results of various PCS presursors before and after heat treatment at 280°C: (a) Raw PCS, (b) T-PCS, (c) O-
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