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"""" Silica Crystals Produced by Devitrification in
Glass Melting Furnaces
By Toru Kishii

Mechanical and Material Engincering Dpt. {in Field of Lamp and Tube),
Tokyoe Shibaura Eleciric Co., Lid:

In a melting furnace, when glass is held in tempsrature range lower than its liguidus témperature for sufficiently long

time, the glass is qften devitritied by crystallizing out some minerals which are prescribed by glass composition and the
‘temperature. In some cases these crystals come out from the furnace as devitrification stones in glass wares, and in other
cases they san be collacted .during ccld repair of the furnace. .

In this article, photomicrographs of silica grystals are shown. Glasses concerned were soda-lime-magnesia glass for lamp

bulbe, lead- potash-soda glass for tube. stems, ampoule glass and soda-borosilicate hard g]ass, and corystals observed. were

quartz, cristobalite and tridymite,

Although most of these much resembled to those alrsady reported., some showed interssting crystalline habits, ie.

twins, groupings and coexistence.
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Specification of glasses

Glass | Major constituents® { Principal use
. 8I0g, Na.0, CaO Mg,

1 bul

B-glass | AlOs | amp bulb

P_al Si0s, PO, K0, Na,0, | stems for incandescent

-glass AlLO, lamp and receiving tube
o 5104, B20., BaQ, AlO,,
Ampoile glass N0, KaO ampoule
D-glags 8i0;, Bi(,, Na.0, Al:O, pressed ware
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Mass of devitrification Laminar and cclumnar

crystals in @ block of crystals of S-wollastonite

soda-lime-magnesia glass
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Parallel grouping of Twins of quartz

quartz quartz crystal
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"Twins or parallel groupings of cristobalite
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Skeletal crystals of cristohbalite

Dendrites of cristobalite
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Single crystals of quartz Parsllel grouping of

(hexagonal bipyramids) " quartz
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Minute octahedral

ervstal of cristobalite 8. ZPRMPATLTEER
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Cristobalite crystals

(a) upper left and (b) lower
left : Octahedrons with
concave surfaces,

{c} right: Crystal commenc-

ing dendritic growth
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(Grouping of cristobalite crystals
commencing dendritic grouth
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Octahedral crystal presum-
ed to be cristobalte

Minute dendrites of
cristobalite
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Cristobalite crystals

Upiper lelt : Miniite trigo-
nal crystal, lower left®
Davelopment to thres
directions, upper right:
Ootahedral crystals,
lower right : Crystal with
hexagonal appearance

B17, vy &4 P ORESS
Plate-like crystals of
iridymite

BO18, MRty EORE
E=3=
FF: 29 p21F4 ) )
Piling up of tridymite
crystals,
lower left; cristobalite
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Assemblages of silica crystals Q: quarts, C: cristobalite, T: tridymite
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Devitrification found in an opening between tank blocks

. (8) Mass of needle-like crystals of devitrite and granular crystals of crystals and dendrites B-wollastonite and
quarts, (b} de. crossed nicols, (¢) Enlargemsnt of guarte crystal
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Tridymite devitrification in a lead-potash-scda glass
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M al P-#FADMMNE (b FY ST PO
{@) Surface devitrification of a lead-potash-soda
glass, (b} Enlargement of tridymite
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(a} Cristobalite devitrification of an ampoule g'iass

(b) Enlargement {showing minute cracks)
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Tridymite devitrification
of an ampoule glass
{orossed nicols}
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{a} Cristobalite devitrification of a
soda-borosilicate glass
(b) Enlargement
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