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S0, B, BAME 2 4AFLAPENE SHdgon, $ao TEA Yg BAUES} +ATEAT AN 2
HFHoz otolugit), Py T $EFFL 7.0wt.% 2 dto] FAF CES-3:= F2F¥o] 2.5wt.%, 5.0wt.% 1 CES-1,
CES-25} & 2-4 Ho] A5¢ ndod, 3Y4A5EA 2R AZA 6 TEOSH 71424 2% 245790%
o BE7}42 4 A7) PHT(Partially Hydrolysed TEOS)$} AR}t A%-& ¥ itk Mark-Hawink7} A A% {7]=KMn“
Aol o8 CES % PHTS ZRA4e, A% agtol 0.53~0842 £ B5 A4 §& 454 LEAZ vepgon, o
Ao 34 AT TEARA g ulE AY AFE23E CES-3: PHTS oh$ $4R 24 7M. glof 2gag
24 2gARe URE AES U= M40l BeA0E e

Abstract: Condensed ethyl silicate(CES) solutions were prepared from SiCl, and ethanol which is different in water con-
tent(2.5, 5.0 and 7.0wt.% ). To investigate the sol-gel transition behaviors of CES and PHT(partially hydrolyzed TEOS) so-
lutions, the measurement of volume change, density, SiO, content, intrinsic viscosity and number average molecular weight
were conducted with elapsed time. The polymer shapes of CES were discussed from the relation between the intrinsic viscosi-
ty[#] and the number average molecular weight(Mn). CES-3 prepared from ethanol containing 7.0wt.% H,0 had different
sol-gel transition behaviors from CES-1(2.5wt.% H,0) and CES-2(5.0wt.% H,0), but similar behaviors to those of PHT
which is used for controlling the hydrolysis rate of TEOS when composite ceramic materials were manufactured from silicon
alkoxides. On the basis of Mark-Hawink relation, [7]=KMn®¥ the polymer shape of CES solutions were determined linear si-
loxane polymers because all solutions had @ values in the range from 0.53 to 0.84. Especially, CES-3 showed to be a favor-

able raw materials for composite ceramics due to its similar properties to those of PHT.
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Table 1. Conditions for the Synthesis of CES used

in This Study
Water Content Theoretical  Dilute
Sample Sicl, - 'f‘OHH 0/ TEOS EtOH/TROS
CHOH ¢ ™M M
CES-1  2.5wt.% 34:46 0.46 4' /
CES-2  5.0wt.% 34:46 0.91 4
CES-3  7.0wt.%  34:46 1.28 4

* > mole ratio
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Fig. 1. Reaction apparatus of CES synthesis.
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Table 2. Times Required for Gelling and Occurrence of Spinnability of the CES and PHT Solutions at 50C

(Open System)
Properties of Gel
. ime { . o A f th - -
Solution (’}rel IIII:Z (o}:) Spinnability SI;II)EZZE;“;; Gele Volume Density Si0, Content
& (ml) (g/em®) (g/100cm?)
CES-1 354 Yes Transparent 1.90 1.40 85.79
CES-2 202 Yes Transparent 2.37 1.31 67.72
CES-3 69 Yes Transparent 3.00 1.24 55.79
PHT 69 Yes Transparent 3.21 1.08 43.33
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Fig. 4. Variation of density, volume and SiO, concentration of the CES and PHT solutions with the relative

time(t/t,) at 25C.
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Fig. 8. The log(Mn) vs log[#] plot for trimethy-
Isilylated CES and PHT solutions.

3.5. +HAEXEHMn) 3} 2NET [p]ete] 2A

T8 g4 BAAE [ple} FHFEAF(Mn)
3}¢] A= Mark-Hawink equation[18-19]¢l <]3}
A (4)9} 7o) vrehiof A

[7]=K-Mn* 4)

74 K& 283 £F, 4vd oo oEde

Agols, A4 e lo [77] log(m) =] 7)&
7125 0eflA 2.09 & 7HATh olghe TEAH
ol oEsl=dl, a=001d ?”‘J@'ﬂ]"dx}(rigid
spherical particles), a=0.5~1.00]3 fdAAU+ A
A wml AeA 18R, 0=1.0~2.001" 7}
B2} (rigid rod—like polymer)3Ate Jehyz ¢}
+ ojm|gc}[20].

el B g7l §4% CESE&He niat 3
AHE 7HA e R odolry] s TMSsHg CESE-
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T Fig. 84 Yehligich
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)
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Aol #Ag A7 9

4.8 E
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1. CES#A A ez &) F2dgo] 37HE ¢
2 AFAZE ey, HEF A By 3} Ha
bulk density:= 74 gich.

2. A7 A7) W& CES¢9y #iFEats o
A=W R Bl CES-13 2& 7H4E8-53h
o] CES-3¢} uls] o}F AA3] dojups &of &
AstAA Fuistsich. 53] CES-3v Fiitste
AME AZAle AH4-ElE PHT E4o] fAkt
o}

3. TMS3}gt CES-1, 2, 3 §89] 7] 3 FEA}
22 800~900 olslen, &4 1A HAd S-S
A4 [7]=K-Mno22¢ 4 oghs $HT
3} 053~0.84%, & BF A 52 A&¥ ¥
A2 Jepgon, FAAE(9,/C)) CES F3A
=(C) BAZRE Af St 7hsd £ddE &
ket
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