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ABSTRACT

Basic research on the {ormation of monolithic plasses . from metal alkoxide has been done congerning
gelling of silicon alkoxides and dehydration of those gells.

The gelling time were increased with increasing of Carbon number of alkyl radical of alkoxide and am.-
ount of water and the lower pH value of water. Targe portions of water and organic materials were rem-
oved below 250°C and shrinkage of glass icok place above 800°C. Therfore heating up o 250°C and above
750°C must be done gradually with rate of 0. 3°C/min.
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Table 1. Composilion «(mol) |and gellingtime of solutions containing different alkoxide

Sample No. Si-Mt Si-Et Si-Pr MeOH EtQH PrCH H0 gelling time(hrs)
M 1 ' 4.5 4 1
E 1 | 4.3 4 4
P 1 4.5 4 336
Si-Mt : Silicon Methoxide
Si-Bt : «  Bthoxide
8i-Pr : #  Propoxide A e e
MeOH : Methanol & E‘;ﬂfﬁ} Sﬁ;s tuve
¥itOH : Eihanol Fe Sample
PrOH : iso-Propanol ;
r p T //
Table 2. Water content and gelling time of soluiion By " P
{mol. ratio) \j — :
= ==
Sample | . - . gelling =
Mor ©{Si-Mt Si-Et McOH EtOH ;0 ;5° 18, ) N E\I EID
MH-1 1 4.5 1 57 *
MH-2 1 4.5 2 13 Fig. 1. Schematic diagram of heating unit
MHE-4 | 1 4.5 4 4.5
ME-8 | 1 4.5 8 2 o thrs
MH-16| | 4.5 16 1 o
£GaQ th 0,575/ min
EH-1 I 4.5 1 480 ; o
PH-2 1 4.5 2 144 - At fean
EH-4 L 45 4 54 s
EH-§ 1 4.5 8 11 200 3.-5CC/'m1n ) .
EH-16 1 45 16 2 ¢ e
Fig. 2. Meating Schedule of gel
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Fig. 3. Variation of gelling iime with amount of

3.2 2] el wE 27 O

2] oo W m3hAzkel WHis Table 2 % Fig. B9 AL A% =z AL o5 B8R0 Az A
3 god ANETAEAZS) A= &% 25 AHd webd AR I~2mm 8] 2] = Ao R, o
223 gpo] At vhebd smEA R le] g AL $FARY EXsF Ak B9 AdEe] As
Ao Zrpdm et AFE—LHAE Imole] & mape] Fzrt H7] =] FrHE e,
A% AR ek ok o) 2F¢ 29 o 4mol 4EAZ Imol <] wlgt 22 ko] dmol Bt Z&

A2 A 2 E (198D {129)



5

f\-‘ﬁ

H

{ \. 420

J l
—~ H | — 15
3 | | &
Z 10 b i 3
o E
B .
A N— I Si-Mt dic A

1
b H al
5 51-ET i &
— H e o}
Cnd - o
3 \ - {17 &
. e
"
50 1 1 I L ] L350
1 3 5 7 G 11 13
PH

Fig. 4. Variation of gelling time with p¥l

A syt e AL okgl fEs
o] 16mal gl A= we] z3t= = el 7d_%ﬂr
Aol S5 A MFez Aol olzlE dg o
A9 EREe] FRAeR sz Srr Der] @ Fe
Zhar Az v

3.3 pHwEEle] o3 ngde

pH 2] wsle] g9 miFn s £43 45E Fig
do Vel sich Al E—l 54 = AL, pH 44
A 10244 = A2 WEA gk 10~10.5 Aba]el A
oA zke) FA 8 szl pH A 1185 G4 g
obElAl W Ekelar Qe o)el] w4 Al E] E—o] &)
=9 Aoz pH 164 52 e wel msldwst
A8 wekAw glel o] T AS ¥ pH Ak Hobd
of wtebd AE AL A {FeEE 5=k pH
=, ol EA=E pH 10.5 942 gkals fu5e]
A3 5hA] = gloh

3.4 FAemd wE wiha gk Hal

A L7 TETH oA o] whek o] a4
2% Aehde, o AshE Table 3o e u}
S0 AAA BEAZS EE 1 G

FE—oiee wds 43 20% 4 dow 4
Zgch m oo AN eelon 3H Az A9 A
qEY AFEE 24 Assid, delal 12 A9 A
A% Fig. 59 v 4o

35 79 A%A

Az Ao A% DIA 4 TG A= <% Fig. 6]
Jeigs. TG F42 DIA 46 geld §2
A—zd dge LERe = 2Rg neld B

Table 3. Gelling time, aging temperature and spe-
cific gravity ol gels

Aging Gelling

Sample No. {emp. (o O | time (hrs) Bulk Sp. gr
MT-30 30 24 1.51
MT-50 50 4.3 1. 34
MT-70 70 1 1. 10
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Fig. 6. DTA and TG curve of gel
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Table 4. Bulk Specific gravity and pore volume of
heat treated gels

F{":nclf 1(1«;3;5) Bulk Sp. gr. pore vol (cc/g)
®.T. 1.13 0.382
400 1.25 0.332
600 0 1.35 0.276
8 1.42 0. 269
650 0 144 0.262
{00 8 1.48 0,242
P 1.48 0.242
! 1.51 0. 236
750 8 162 0.1335
L16 1. 64 0.177
i 0 1.62 0,219
800 1 4 1.68 0.071
| 8 172 0. 054
850 ! 0 L78 0. G486
s | 0 1.80 0. 008
1000 0 211 0. 000

Foel B dAE 220 okl ow AR

. B00°Cel|A] el Ae]d AR IR F 2=
A g FAG AL 4 Rtk =
ig. 8ol vhepy] whsp abe], 700°Co)A] A
- A2 T50°C A A AT AR REST 27
ul kel By THPC 2 WA g A =4 960
2 227t G4 wde] gelA o] 4
TH°C el A 447 2423k Si-OH 9 %
800°C w] sl A A2] iz Ao B
able 4 ol A ) F-go] WPCAA 27 TS
B AL b o] shEsA g3l A
zhE] o},

= ol 2l

]

37 WAee g A FH9 2R o]

A w219 AL

Fig. e 2 £xd4] 2x2E A =&

fu

Rl

CE

Ag pehi ek, T0°CH 850°C A LA el Az
 gEAse, A2sk e Ae &5 gtk 100°C

1A @AEs Are gAEs gl Ad =dsd

T Al Egyer deldl Afst vlzd
oAt vk 24, Fig. 108 1000°C 7}
Ablelwh, A Table 24

A7l AEe] 960cm ¥ S A9 el & AL 2 ATl dofal 2 E

F @A gk ®ESTOSdAAFd g 450 2 dAe9 Ao FE fuls delzged B

em™ Rze] Fepush AT SFE s 800em  Ck 5 249 AL A &AER €49 4,
At A 221984 (1)



A4 - L

150°C o 4] AF 247k 4.4
she Age] goid FHeleh Adl
=ARE “—4‘ %= gldh, D MH-23
& el sAg R A delng o 15 e} 250°C o] el A 3
2 AR FE*} o A M Hel 7= Wl f] BAe] Ae| wEd el Si-OH Z<hnlgs
= sk T50°~800°C o4 718]  SlEs|Aeh = o] e Lmat
3.8 = A% FFe) A Aotz ek Geka] 250°C o) 5
B 8 T50°C o] Aol 48] LEAE HFE E5 =45

| &E W eiel A 1°Cimin

gole) 49 HARA F Az sz Ade
A Ase ¢RASE ¥E god Al 495

Ae Faasl A8a 429 THEd, 54
=, @A 2A5S #A% A 3 s 28

A= o]t.‘-
{132 )

do o o b




e

A= A 2 5 (193)

Refererce

. H. Dislich, “New Routes to Mullicomponent
QOxide Glasses”, dngew. Chem, intern. Edit. 10,
(1971) 365-370.

-K. Kamiya, 8. Sakka, “Preparation of Refra-
ctory Oxide Fibers from Metal Aleoholates”,
Yogyo-Kyokai-Ski, 84, (1976), 614-G18.

. K. Kamiya, S. Sakka, “Preparation ol Glass
Fibers of the ZiQs-S8i0; system [rom hfetal
Alcoholates, ibid, 85, (1977}, 308-309.

. K. Kamiyz, S. Sakka, “Preparation of Oxide
Fibers (rom Metal Aleoholates”, ibid, 85, (1577),
399-605.

. M. Nogami, Y. Moriya, “Study on the Form-
ation of Non-Crystalline Films {rom Metal Al-
koxides by Means of Infrared Specsroscopy”,
Yogyo-Kyokai-Shi, 85, (1977), 59-65,

. M. Nogami, Y. Moriya, “On the properties of
Mon-crystalline Films Containg TiOp and ZrQOs
Piepared from Metal Alkaxides®, ibid, 85, (19

| B4el BF 9T

{123 )

[rom gels

77, 448454,

. K. Kamiya, 8. Sakka, Y. Tafemichi, “Prepa-

raticn of Glass Fibres of 1the Z10,-8i0; and
NagO-Zr(0-810; Systems from Metal Alkoxides
and their Resisiance io Alkaline Selulion”, J.
Mater. Sei., 15, (1980), 1765-1771.

. W.A. Pliskin, H.S. Lehman, “Structural Eval-

nalion of Silicon Oxide Films", J. Electroohem.
Sec., 112, (1965}, 1013-1019.

. B.E. Yoldas, T.W. O’keefe, “AR Coatings App-

lied From Metal Organic derived Ligquid prec-
urs”, Appl. Opi., 18, (1979), 3133-3138.

. B.E. Yoldas, “Investigation of Porous Oxide as an

AR Coating for Glass Surfaces”, 19, (1980), 1
425-1430.

. B.E. Yaldas, “Alumina Gels That Form Porons

Transpatent AlO5", J. Mater. Sci, 10, (197
5y, 1856-18a0.

. M. Nogami. Y. Moriya, “Fabricotion of Hollow

Glass Microspheies for Laser Fusion Targels
from Metal Alkoxides”, FYogyo-Kyokai-Shi, 88,



14.

i5.

6.

17.

47 - P
{1980y, 712-717. 18. B.B. Yoldas, “Formaiion of Titania-Silica Gla-
L. Kruczynski, H.D. Gesser, C.W, Turner, & sses By Low Temperature Chemical Polymeriza-
Edward A. Speers, “Porous Titaniz glass as a tion™, #bid, 38 & 39, {1980), §1-%¢.
Photocatalyst for Hydrogen Production {rom 19. D.P. Partlow and B.E. Yoldas, “Celloidal versus
Water”, Nature, 291, (1981}, 399-401. Polymer Gels and Monolithic Transformaition in
M. Yamane, 8. Aso, T. Sakaino, “Preparation Glass-Forming Systems”, ibid, 46, (1981), 153
of a Gel from Metal Alkoxide and Its Properties -161.
as a Precursor of COxide Glass”, J. Mater. Sci, 20. M. Nogami & Y. Moriya, “Glass Formation
(1978), 865-870. Through Hydrelysis of Si{OCzHs), with NIL,0H
M. Yamane, & 8. Okano, "“Low Temperature and HCL Solution”, ibid, 37, (19803, 191-201.
Synthesis of a Monoclithic Silica Glass”, Yogyo- 21. S Sakks & K. EKamiya, “Glass from Metal
Kyokai-Shi, 87, {1979), 434-437. Alcoholates”, bid, 42, (1980), 403-47L.
M. Yamane, 5. Aso, 8. Okanc & T. Sakaino, 22, C.71. EBrinker, S5.P. Mukherjee, “Conversion of
“Low temperatura synlhesis of a Monolithic Monolithic Gels 10 Glass in 2 Multicompenent
Silica Glass by the Pyralysis of a Silisa Gel”, Silicate Glass System”, J. Mater. ‘Sei., 16, (19
J. Maier. Sci, 14, {1979, o07-01L 81}, 1980-1988.
3. P. Mukherjee, “Soi-Cel Process in Glass Scie- 23, B.E. Yeldas, “Pieparation of Glasses and Cemﬂ
nce and Technology”, J. Now-cryst. Selids, 42, mics from Metal Oreanic Compounds”,® i%id,
(1980), 477-488. 12, (19773, 1203-1208.
Seclar Hydrogen Needs Heat Exchanger.
o5 du A Aol A s BARS Fdlm dle] EEYE A ARIe AZEAS
T ARG o] A% g M FEaRAE deE Shef, Slip Casiing FER
AzF SiC A H A A -FEe AEE Hx 9, dzdr| A2 s Garretl
Afresearch Mfg. #ile] 2]3) wr=lglsdl, ceramic gas turbine A B¢l 2] o Bo] o},
ol AF ez A= AL ££ 58 A5AE] d8EA AEE
gleh,
{Am. Cer, Soc, Bull, 63(1), 1984}

Ceramic Composition Contains Uranium Melis

Skt O L=} L= )
S ’1 A= Dﬂ_ v

bt 2 SR

Susceptor @] 24 Z
Fge] FFEeR,

L

g v a2y
Nb(20~50 Vol. %)$ M0, Ca0, YQOM ok 54 71
A&l L pressing o] & F]4 ) casting of
Bt E76A AEA e Aol AxRze &
T o] ceramic susceptor 8] G4
Arz ste] AL E ok

{124 )

EAA W el A g e
710,2]

ol AL L 5 9
A6l ", o9

{Am. Cer. Soc. Bull., 63(1}, 1984)

£90%



