WV —FNVEIZLD
X H—nA FHS ZEEHED T

SEARIHE ATEMIMM B & B — K WU 8B/ F
A ¥, A 5L 7

Preparation of Silicon Oxycarbide Glass Fibers
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Abstract

Silica gel fibers were made from the alcoholic sclution of the mixtures of Si{OC:Hsh
{(TEOS) and CHsSI{OC:H:)(MTES) through the sol-gel process. They were converted to
carbon - containing silica glass fibers by heat-treating up to 1200°C in the flow of N:
gas. The content of carbon in the fibers was increased with the increase of MTES/TEOS
ratic in the starting solution. From IR, XPS and XRID results, it was found that ca. 30
to 50% of included carbon participated in the formation of carbidic bondings in the
silica glass fibers, or the formation of silicon oxycarbide glass fibers. The maximum
tensile strength of ~1.0GPa was atiained in the 1200 °C -treated fibers made from the
solution with MTES/TEOS ratio of 1/3, while the sol-gel-derived pure silica glass fibers
decreased in the tensile sirength when heated above 800°C. Further increase of MTES in
the starting solution or carbon content of the fiber resulted in the decrease of the
strength owing to the increased amount of precipitated carbon particles.

[Key words; Silicon oxycarbide glass, Fibers, Sol-Gel method, Tensile strength, IR,
XP5]

1. #& THREALT MY v 7 RERBXEBHFEY P

i

b7 7 RICRELZEAL, xy b7 —7
FOMEO—EREFRTFCEBL., Si-CHa
bodFLh—g FHS 20045 &8RN
HHEHMH LTSI ENEEIATHE Y 7,

Ho ANDRFEOHEANL, ELHUAHS
ZWTNT S LEEEASEL, Thaensl

T514 M LERT S

1
T 8592-32-1

oo

11

NEW GLASS Vol.9 No.3 1994

H B 5w 7 AASIC R EB{ RS
LTHRTLIFEY L TEESNTE R,
Fhicxl, FEE, RERE LD Si-TiAad
¥R, $bh -0, -C.H: BEDL {20 &S
DEEESELLTAIFY ROV A—-F LR
THONASVERMAET A Sk~ TKHE
EH VAR T REELSHAAHCR et al. V.
Baney* . Babomneaw® ® . Zhang" . Belot



SH L - TiITbhTwa, ThoRA Tl
FRRBERFAVETLIT BTN+ 2 &
bo kB, R ESIOH T AOEAHRIEREA
By CODEE—ORBUN S 2 TH—234
FERSI-CRAEME->TWE I EMNERGITTE
X, IO NDSI-C-0FA F o H—s31
FAHIZAOMBEELEDEL I EMRENTH
o EEM oo SN YR E

CHa51 (00 Hs ) (MTES) O 84 (Chi™ . Bamey'' ).

{CH;) .51 (0C.Hs), & S1(0CH: ) (TEOS) O &
{Babonneau™ * ). RSi(0CH,), (Zhang™ . R=CH:.
C:H:) WS TOA, R4 b HIEBIRE
ERSHASATITE D L OMTBS Rl & LTk
EFSLA 7 AEHYL . OMHOWILE
HBTE

AR TIE. MTES & TEOSOR-AYIe R & L,
V=Rl - TEAOBORES &Y
810,77 7 AR ML, RELXEHTEHT
EMSI0 A Z A MDD MBI ED LD
BB AENERAT, Fho, $TICHELL
TR OMMIC X A2 ( REPHT X
Foy b7 PICBDATNSER) Ko0T
OFBRAEEF LoD, HI AP TOREDORE
KHEES SR OBEOMESEES 3,

2. £ B

2—-1 #HEoRy

F LR IMREIEE D O AHE S B L.
W L TH I AR, BREETOLS
WL THEBLA, £9°. MBS, TEOSH B0
MTES & TEOSDEAY 0 1EAZHEROYESD
BARLY J—ITHRL, LCEBLAINS,
K AIKGEITT TR QALY /-, ER
OAREHC] DO ARGHE L 2 Ly PEHL
THET L. ZOo8Bs. REORGHDOEND
OREH100H. Bo 28 1EHNNITHTL
fro TOH, WHEEH 1 RHERL, T0~80C
B Tk AR - BARIEEMIT S H i,
BEORENSE LD, ERMER LIBDIE
BT, BicEEFTHHEIL, Rl

Table 1 Compositions of starting solutions

Soiution Composition in molar ratio

MTES TEOS Hal C.H.08 HC1
1 1.0 o 3.0 6.0 6.001
2 G.5 .5 3.0 6.0 0.001
3 0.25 0.7% 3.0 6.0 0,001
4 G.i17 ©4.83 3.0 6.0 0.001
5 .09 .31 3.0 6.0 0.001
6 - 1.0 2.0 1.0 0.01
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fig, 1 Schematic drawing of the experimental
set-up for measuring the tensile
strength of a single glass fiber
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fig, 2 IR spectra of MTES-derived silica gel
films (sample 1) beat-treated at
different temperatures in the flow
of N: gas
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fig. 3 Heat-treatment temperature dependence
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Table 2 Change of IR peaks for MTES-derived silica gel film {sample 1) when heat-
treated in the fiow of N: gas

Temperature ~(OH ~QEL ~CHz Si-H ~CHa 5i-0 550cem™*
/°C (~3400 ({1170, {1280 {2250, {1360 {em ') band
cm™ ) 8960cm™ *} cm™ ) 2180cm™ ) em™ )

MTES -- 8= g} - - 1080 760 --
Gel ] -- 3 - — 1030 770 M=?
4449 W= - 5 —— — 1040 TBG M
560 W e 5 - - 1030 780 M
660 W - 5 - - 1040 780" M
TR0 15} - M s M 1020 790 W
8460 L o W 5 W 1050 800 W
900 - - - W - 1050 800 -

1400 - - - - - 1050 800 -

a8} 8 is strong, M is medium, W is weak
d} Peak is doublet
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at different temperatures in the
flow of N. gas
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