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ABSTRACT

The effect of catalytic condition on the properties of S102 aerogels has been mvestigated and Lhen the dri-
ed aerogels were partially densifted to induce mechamcal! strength by heat trealment in order to prepare
Type-VI silica by Sol-Gel method. Aerogel made by 1-step hase process had the highest skeletal density,
lowest shrinkage and the smallest particle size. But mn case of using acid catalyst in both 1st and 2nd step
had the lowest skeletal density, highest shrinkage and the largest particle size. The aerogel synthesized by 1-
step base process was most transparent because of 1ts homogeneous microstructure. During heal trealments,
cracks occurred below 200°C for aerogel with the skeletal density lower than 1.9 g/cm’, but the aerogel
with the higher skeletal density did not cracked up to 800°C. shrinkage and skeletal density increased as
heating temperature mcreased due to condensation and viscaus sintering mechanism.

Key words : Aeragel, Supercritical drying, Partial densification, Type-VI silica, Impregnation

LM = 7L} o] Sl BEkal AL 7he) 3¢l ke skt
L Hench®} Wangell lg} A2 & d=ie] 3Heg A2
Z-AWoz Feg 7S Azse L 24 A Type-VI8 AeFzH? o|lRe Exd g A9
T 7R e vk AA, Br ckneroﬂ oz MeH g A8 BB A F deth e g Esiy, alaky,
Type-VE d2]7h= 429 225 ~(gel monohth)™”  dHoFw by o]-lﬁsq 15-35%2] A& A2 (intercon-
adsl] @3 223 A7 vlEd da)gted Al nected pore)® 71 EE 7RO
sk FIVvE AE|Fte v sl 931 A4t A, Type-VIE 47l 7RA 84 ddela] W] 23s
AR gon g delgld vla Age| Ala, Y A Axs FE2I) 42 AF 71T Az gk o

- 264 -



Al &
# 32 matrixs micro-optical array<] laser writ-
mgE T F)Tes AT 5 gl = davte]
3EA obdA S Type-VIE A7) ARl e @
E7zol laser dyes, scintillator, wave-length shifter
5 Fexog 24990 24& FHA7E host matnx
2A)9] ALES ABsslA PR o= A Type-vIE A
okl 2 27 YA BEE e 5L
Behg- Ba 2] Az 22 ek AFEEE
aet E-dyie g dutE AEshe 3l e A
Holl = Bpatn dgsshzd B 71 71&39] didol
vt 2 Sl 7P ofule EAle %%7“
F s A8 ddE A S Aol
2] A Aol 23] WAl HALE o
71 {#M= formamides ] DCCA(Dmng Condlmon
Chemical Additive)t ZQA #A=EE AREsle 9L
21U DCCAE AME A5 The 7hedol g-d3] vy
A=A oo 7E A7e] o HHc) ¥3 de] 5
o] sl I ZhFshe 71wl Az s A Al
Aol = et FAE S 71| a sleh 53 Type-VIE
AdeFte] A=A AF 71 2707 goRl ohE 71
E4& 98 AF7 7L ot ol 2 LA
AFEE AT AP 2559 &7] &% 2 7N
A48 2835Pd DCCAZS AMEshe Ao Hyl
Alzblel A e ARA (Xerogel) S AZE F
3 A 3“’3] HWAHE 7135 A E = slvh
| &7 A% B dejAls g delzae
o} el %t °ﬂ°1 2AL 27| a2 9L
Z] 0}7] 'Iﬂ'v‘"ﬂ =2 /T8 gl 53] do=
Zbol| 2g] A|zEE AxAd vlsld] 7lF
31:}. :131“_% Type-VIZ delztel AzA 244
ZHE #4435 a7t o2& host matrixZ4 A
a9 gglo] ol folskn RSk FEY 71E
9] AA7 goldle] T8 HAEL £ 4 ok

2

U

L]

l-rﬂ-ih'imkﬂ&dﬂ
rio :!D F?*JO:IQ“H rfo ox

i3

g O g

e ol4wt Type-VIE Ael7h dlolzAs) A= % S48

265

B ATFolE 715
25T BIH S| §4

PEAE B host matrizs
L4:3) dlo|aAg Azl $e
oq b Zvlld} A7) Za)E o) 85l] 1-step} 2-step 3

2 Hagm, PR wE de2Ae] HEkd 54
131 ﬂa]zJ _M 2 "‘Lﬁﬁl’ tt?ﬂ_ Type VI?S:] gﬂ;}ﬂ ;\q}
371 g diej 240 dx2] el vid &4 wztE o
Aeigic), @xlelde] BAdo] &7 A% mAs 99
gasigled, HEdog dag A Type-VIE 4
g]7}2] host matrix®2 42| 28 7145 A}

2. 4 oY W 24

21. & W s=de| M=

obd 7 Gi0, 5 ARIr] Y S U BIE
A tetramethyl orthosilicate(TMOS, Si(OCH,),. Al-
drich Chemical Co., Inc.) & AME5l9 0. 2XEHL] 7}
FEHAE o5l ZEFE 458 (HLO/TM0S)Z2 A7)
sl e, fll 2is e ARSI ok eEAbe g
leE 2 s E‘l’%i A7 Hate 4 Z2a)
e A4HHCL 3bwt%), E714 FuEs RV
(NH.OH, 28wt%) 2 43 % 1}74 Ab-g-asith.

B HEelM e AlrEl-EE5T Al 1-stepdt 2-
step 342 o] 2392 ‘11, Zrzte] Ao A Zele] F5H

g} g 2 sk B A 2s9ch WA 1-stepd]
2 MeOHS % 2ujE AlL&3la] TMOSSE MeOHS
E3stm of7)d ohA| MeOH, HA0 28| 205 2%
gk gl g Fepa| Tk S-stepd A= 1st stepelA
GFitelmel 50] 2 B|E 12 Sle] 1A]3F 308 o] 4 v
g H3 FEREEl whEE AR F FRpiE s S5
A4 veA] g2 F5 G5EMETh #E 2nd step
2 0C2 FA5K s & Aste YR8 o2 +
Ze] & AAE Falg - f=E st

Table 10 £ 48 A §i0, £ A=A AMEGE 2121

DE

Table 1. Composition of Sol, Gel time, Density and Skeletal Density

TMOS | MeOH | H20(mol) Catalyst (mol) Gel time | Density | Sreietal
(mol) | {mol) | 14 | 2na 1st nd (brs) {g/cm ([E/rgg%
4AA-0.1 1 6 1 3 HC .01 HCI 0.1 41 0.41 1.6
4AA-0.2 1 6 1 3 HCl 0.01 HCl 6.2 20 0.45 158
4AB-0.0005 1 & 1 3 HCI 0.01 NH,OH 0.0005 39 0.23 1.76
4AB-0.001 1 6 1 3 HCI 0.01 NH,OH 0.001 05 0.21 1.85
4A'B-0.001 1 6 1 3 HCL 0.005 # right after 0.18 1.2
4A'B-0.0005 1 6 1 3 HCI 0.0005 | NH,OH 0.0005 | right after | 0.165
4B-0.001 1 6 4 NH,OH 0.001 night after | 0.154 202
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Fig. 1. Transmussion spectra of silica aerogel.
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