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ABSTRACT

In case of glass ceramics and powder preparalion from the metalalkoxide solutions, metalalkoxide

solutions with a various species of alkoxy groups have unique characteristics.

Therefore, in this study, the mixing ability of homogeneous sol, gel morphology and physical pro-

perties of gels were investigated by the changes in terms of the different four alkoxy groups, CHz—,

CyHs-, i-CaHq-n-C 4Hy —, along with the catalyst for the purpose of the observation about the homo-

genous transition range from sol to gel.

As a result, when the fixed condition was mol ratio of H, Q/Si(OR)4 = 2.0 and variables were

hatch composition and addilion amount of catalyst, the characteristics of Telra-normal-Butoxysilane

and Tetra-igo-propoxysilane systems had very narrow solgel conversion region ihan Tetramethoxy-

silane and Tetraethoxysilane system.

And silicon-alkoxide, systems having narrow sal-gel conversion region were enlarged by addition of

catalyst. In viewpoint of the weight loss of gel produced by hydrolysis of silicon alkoxide systems with

different four alkoxy groups, the amounts of weight loss of gel containing large molecular alkoxy groups

were much more than those of small molecular alkoxy group,
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Tig. 1(a) Relation between fiber drawing behavicr
and composition of Si(0OCH) — H,O-
C.H;CH solution with HC1/Si(0C,Hyg),
= 0.03, Hydralyzed at 80°C
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Fig. 1 (b} Composition of the Si(OR),- H,0 -
ROH system mvestigated in this study.
Batch Composition 1:308i (OR},-10 ROH-60H,0
Batch Composition 2: 255 OR),-25 ROH- 50 H,0
Batch Cemposition 312081 (ORY-40ROH- 40 H,0
Batch Composition 4: 155 (OR),-55ROH- 30 H,0
Batch Composition 5:105i (GR),-70 ROH- 20H,0
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Tahle 1. Homogeneous Mixing Ahility of Sol of Bateh 3 Coaraposition Series of Fig. 1(h) with
Variation of Catalyst Concentration.
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Tahle 2. Homogeneous Mixing Ability of Batch 5 Composition Series of Fig. 1(b) with
Variation of Catalyst Concentration
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Fig. 2. Homogeneous mixing ability in Si{OCH;) s~ H,0 ~ CH;OH(S-H-C) system
with HC1 /Si(OCH,),= 0.1, 0.03, 0.0L
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Fig. 3. Homogeneous mixing ability in Si{OCH;)s~H,0 - CH;OH(S-H-C) sysmn
with HC1 /Si{OCH; ). =0.4, 0.3, 0.15.

A 245 A 6% (1987) {565)



AAlE - 223« Sumuo Sakka - zhgl 5

Q :Homogenecus gel
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Fig. 4. Hamogeneous mixing ability in Si{0C.H, ).-H,0 -CH;OH(S-H-C) system
with HC1/Si (OCH, ), = 0.1, 0.03, 0.01.
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Fig. 5. Homogeneous mixing abilty in Si(OC,Hg)4=H0 - C.H,OH(S-H-C) system
with HC1 / Si{QC,H;), = 0.4, 0.3, 0.15.

(566) R



Silicon Alkexide #| }<-#4cl 4| Alkoxy Group z} 2] Zzbel| «|5t o &

QO :Homegeneous gel

© :Immiscible

20

%q

20 40 60 .44] 20 40 60 8d
HCl/5=0.03 HCl/5=0.1

Fig. 6. Homogeneous mixing ability in 5i( i-QCsH,),-H.0 -i50 - ¢ H,0H(S - H-C)
systen  with HCL/Si(i-0GCH:) = 0.1, 0. 03, 0.01.
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Fig. 7. Homogerieous mixing ability in Si {i-0C:H, ).-H.0-iS0-C,H,0H(5-H- ()
system with HC1/Si (i-OC;H_TL =04, 0.3, 0.15,
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Fig. 8. Homogeneous mixing ability in Si (n-0C,Hy)y- H,O-normal -C.H,OH{ S-H-C)
system with HCL /5i(n-0C,H;), = 0.1, 0.03, 0.01.
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Fig. 9. Homogeneous mixing ability in $i (n-0CHy )4~ H,0 - normal - C,H;OH(5-H-C)
system with HCl/ Si{n-0CsHy), = 0.4, 0.3, 0.15.
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Fig. 10. Microstructure of gels from methoxysilane 4) @ M3, Tetracthoxysilane (B : E3,
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Takle 5. Appearance of Gels from Si{i-OC.Hq)s
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Fig. 11. TGA curves for gels heated in air in case of M3, E3, P3, B3 (Fixed con-
dition : Mole ratio of H.O/Si{OR),= 2.0,HCI/Si (0OR), = 0.4, stating sam.
ple weight : 150 mg )
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Fig. 12. TEG curves for gels heated in air in case of M5, E5, P5, BA (Fixed condi-
“tion : Mole ratio of Hy0/Si (OR). = 2.0,HCl/ Si(OR), = 0.4)
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