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ABSTRACT

A fast process for producing pure silica glasses with the reproducthility of 100% by means of smtering of
silica aerogels was optinuzed. The density of silica giasses synthesized by heat-treating upto 1100°C with the
heating rate of 0.1°C/min was 2.197 g/cm’. Synthetic silica glasses(5 mm thickness) exhibited the transmut-
tance of 92% 1n the near IR range as well as they had the excellent mecharmcal properties such as flexural
strength of 162 MPa and hardness of 778 kg/mm®.
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Table 1. Heating Schedules for the Prepartion of Pure Sihea Glasses

Healing Rate | Soaking Time | Heating Rate | Soaking Time | Healing Ratle | Soaking Time
Heating Schedule ("C/min} {h) {°C/mm) (h) ("C/min) {h)
to/at 500°C ta/al 1000°C tofat 1100°C
1 0 0
2 0
I 3 10 0 10 2 0.1 2
4 4
5 0
1T 2 1 2
I 0.5 2 0.5 2 2
v 10 10 0.1 2
Vv 01 2 0.1 2 2

£33 A



o] 242 4 A% A=z} fels] A

3. 28n 9 na

31 H =2 FaiE

311 Rl =4 2

o] 22 F2]#5a]7]7] HEM e e 2aE uEa
FE)2 GA1E A2 W {7 E 7|3 AlA s ok
gh $rh B d¥de] dEHR #zPd <ew
1000°C7] gielgt oo RAE L 75% o4ty 71 EE
& e O R B9 ol vEE deelrz
dozAL AL Hal7t fEl2 s dAAE
1000°C ©j-d<llA] Aol T2 & 5 9. 2 d
TFol e ol mde) fel3l 24 g A5 wale
evd A #ikd 0.5C/mme S SEE

L S B

u:f:f:E2j:H———df-"H-"!‘vunkn-“q'hﬁhﬂhﬁhﬂ
heat-treated at 800 °C e

heat-treated at 1000 °C

heat-treated al 1100 *C

TT T T T T T T T T T T T

heat-treated at 1200 °C

I R R |

40 k=] 30 25 20 13 10

MU I B U SR NP

Degres (26)

Fig. 1. ¥RD patterns of aerogels heat-treated al dif-
ferent temperatures,

359

1200°C7H] 2t gEollA 2 At gk FAR P Fig.
1ol M st Fo] X-H 28 BAL sk e} &
o] 1100°CA=] el o] 2 2L v AdelU =
2 o gl vhde] 1200004 EAEE iR
ofl M= a-quartz B A SlEEe A9 #He] v
gk wlal Beg padl 4= glly WAl RUTks ke
wola] zhzh X-A 2495 ¢ d3} B2EL o-quartz 4
Aoy on] Wi Bkl 73 monoliths ¥|FEe]
St & el 272e] ofF v dire 59 fEe] o
A E24 monolith®] ¥HE o-quartz2 A43HE bHe
Wi vgdide g 235l s & & 2t @
el AzpzRe) B QoM 427 fel B Al Estr]
% H2 948 252 1100CE FA s,

31.2. F&E OHZ| 2| HEf

dol2AE dxgsle] 2L new FaR o)A

1200 ———

T LI L AL T LI B
Schaduls F
=+rves Schadule G

1100 -

1040 |-
sac -
300 -
700 —
6040 —

500

Temparaturs (°C)

400 -
ana -
200 Lf 7

100 H;

P R LR BT Ra |

2000 3000 4000 5000
Tima (min)

Ba0G
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Table 2. Healing Schedules for the Preparatin of Silica Glasses

Heating | Heating Rate("C/mun) l Soaking Trmeth) | Heating Rate{"C/min) | Soaking Tiumelh)
= - Remark
Schedule to/at 1000 tofat 1100°C
A 1.0 1.0 2
B 0.5 5 2
C 5 2 one-step
1.0 10
D 2
E 0.5 1.0 2
I 1.0 ,
1.0 2 two-step©
G 0.5 10

* Detail heating steps were shown 1n Fig. 2.
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