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A Silica Glass Sample
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Alumina Boat \

ED-C ED-B

Fig. 1 Schematic diagram of experimental apparatus and photograph of the devitrified area of ED-C
and ED-B heat-treated at 1100 °C for 8 h

BULFR S 2 225 L 22243 1T 5 2 LT ko T, BVLER T O KR A(HL,0) DA HEA Cl D
FBIHINRIT G 2 DB~ T. £z, HEEA VY BT T AED-C)BFFORIEIHIZHH
BT 572010, FEORLLL VI H T A (Y —#l . ED-B, ED-C) DHM A HWT
YT NANER BT o 72 BROSARI & LT, B 0.1340.01mg @ NaCl k7% Ff O H0Z 5
H, BERIFWNIZHEE L, 800°CT 1 KFMEVLELAZ 1T 7. D%, FEERIF & BEFIZ0T
900, 1000, 1100°C TEVLELA | K" >1T72 o 7. EBRBIEX % Fig.2 (2R~




$oILe | FEK |
’ T4 (NaCl #1)

Start sample : Initial devitrification at 800 °C, 1 hour
ED-B and ED-C, NaCl 0.13mg

Only cristobalite crystals ‘e&i on the silica glass surface.

Isochronal annealing of devitrified silica glass at temperature of
900, 1000, 1100°C for 1 hour (in Air or Vacuum)

Fig.2 Isochronal annealing of devitrified silica glass
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Fig.3 Comparison of effect for suppression of devitrification (in Air and vacuum condition).
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ED-B (no-Cl) :
compensating oxygen deficiency from H,O

0.1mg molten NaCl 1 x 10'® Naatoms =1.5cm

Silica glass surface

Surface OH conc. = 200 wt ppm ~ 2 X 10'%cm ™3

=Si Si=+H,0->=Si—-OHH-Si=->=Si—0-Si=+H,,
SSG+

=Si— 0—Si= +2NaOH —
=Si— 0~ Na* Na*~0 — Si = +H,0.
ED-C (containing Cl) :
=Si-Cl bond (stable) (oxygen deficient)

=Si—CICl—Si = +H20 -»= Si — 0 — Si = +2HC],

or
= Si— CICl — Si = +2NaOH -= Si — 0 — Si = +Na,0 + 2HC],
= Si — CICl = Si = +Na,0 -»= Si — 0 — Si = +2NaCl.

The main origin of the suppression of
is the oxygen deficiency

crystallization
derived from the stable =Si-Cl bond and
provides acidic HCI and

existing Si-Cl
neutral NaCl into silica glass.

I l SSG+ process
T )
SSG layer
l Shrinkage of molten NaCl =1cm
Il e io - 00z
1um 6 ~0.02
Ll )
SSG layer
l Moiten NaCl+ dissolved H,0
\% Crystal growth
SSG Iayer/ Crystalline layer
(mainly cristobalite)
\V] Crystal growth = Molten NaCi+ dissolved H,0
H Crystaline layer (mainly cristobalite) J-—J
< 7

SSG Iayer/
Fig. 4 Description of the crystal growth mechanism in Cl containing silica glass.
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