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Quartz Crystals in a Devitrified Soda-Lime-Magnesia Glass
By
Toru KISHIIL -
(Glass Engineering Division, Tokyo Shibaure Electric Co., Kawasaki, Japan) .

A considerable amount of quartz crystals were found in devitrification products of a
soda-lime-magnesia glass used for bulbs of electric lamps or receiving vacuum tubes.

Devitrified specimens of a soda-lime-magnesia glass of the composition : S0, 67;
Na,0, 19; Ca0, 7; MgO, 4; ALO,, 3wt. %, which had been repeatedly heated under its
liquidus temperature in block joints of a tank furnace in which the glass was melted, were
collected during repair of the furnace. Well developed quartz crystals of surface devitri-
fication had an appearance of the high temperature modification. There were several
cases of coexistence with one or two of other minerals such as tridymite, devitrite and
sodinm disilicate as expected from the phase dizgram of the system Na,0-Ca0-5i0,, two
cases of them corresponding to tridymite-devitrite-quartz triple point and devitrite-sodium
disilicate-quartz eutectics respectively. Furthermore albite and diopside were observed with'

quartz in some specimens.

Lig L & &

FELEEEME LTELETL, EEERRIC
ZiEbN3. By 2 TETRF I A RE LAY
KFAINTHS. S0, &7 antEz@dzrny &
SEOB{LDLE SRR TR, HENRGERE,
BERChIo . TAZEBEINT 5 BERREY L N IcHle
KN, EHNS 20 i RESRHLI AL THE
N34, BRLHER, AHEFILEST 20T
FiE, RAN 7200 BRHEE LWL INTE
hrns e s R Bbh o aER, TTER TR
RBIEXxEcRET 2 80 TH o 12

HEEDEREY S AOEBECOERDEEEL, BE
BAT AL OREME LTETCEET L L 22RH
L, Foitd, il b Bk 3R homn s
OIERELRT A 0ARD IO TRET S

o = # o
WELIFIAE, BRIIESEE LD —
& OHE = Fvy A5 A ¢, #RiE Si0, 67, Na,0
19, Ca0 7, MgD 4, ALD, 3wt &% THot. 45
¥irguiah Tt b, fHRACRHEHORCED
. Fuvdos s O&DhRHEN I REATE L,
MEFE L FEIL, FOEE Lk 303 EnoEE
Bizhi b BHIREL R ICEF N, HEEifEL T
5. BER oL REBN I ATE -

[Received May 10, 1963]

Ul FEORERR

Na,0-Ca0-8i0, ZoOHBE(E-Dix Ihi, REZD
RHEHZEEL, chutxi b oo b Bi0), FLb
54 b (Na,0:3Ca0+65i0),), —F%  — # (Na,0-
28i0,) OPREEBLTHWE. ZEREE, b
DL 1ER2ERLECRE, FMLI3. 35
Bh, BRUEERT LTS L LTRELIZERSE
ARG, FEIhEARERT 2 TRHahzoR -
HUREED o 10 -3 Foliri, BEE Mg0.Ca0.
28i0y,), HER (Na,0-AL/O,-65i0,) ERItELTE

Q : Quartz, Tri: Tridymite, Cri: Cristobalite, NC,S; ¢

Devitrite, NS;: Scedium disilicate, CS: Wollastenite

(-, £-)

Fig. 1. Phase equilibrium diagram of the system
Na,Q-CaCG-5i1()y showing boundary eurves
(After Morey and Bowen)}
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Fig. 2.7~2.8. Crossed nicols : Surface devitrification—Quartz

CEYTS. CNLZEEX-2ATTHENS which crystallized only at the horders of rhombic
L, FRERERIITAMERE L A on grains. In Fig. 2.8, bundles of devitrite are also

seen. (unit : mm)
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Fig. 2.9,
Crossed nicols :
Surface devitrificat-
ion- Aggregates of
massive and minute
grains of quariz
(unit ; mm)

21 2.2
Fig. 2.1~2.2. Quartz crystals showing rhombie,
hexagonal or pebhle-like appearance
—Suriace devitrification (unit : mm) . Fig. 2.19.
Quartz grain showing
comulicated surface
groovitag {(unit : mm)

Fig. 2.11.
Quartz grains with
hexagonal surface
pailerns (unié’: mim)
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Fig. 2.3. Crosscd nicols : Showing skeletal growth
—Surface devitrification (onit : mm)
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Fig. 2.12~2.13, Crossed nicols : Mass of hexagonal
and skeletal pyramids—Surface
devitrification (unit : mm)

Fig. 2.14.
Crossed nicois | Hexagonal ]
pyramids of quartz wiih
needles of devitrite
between them-Surface
devitrification {unit : mm)

Fig. 3.1.
Mass of grains of quariz
with tridymite (lath-like
aggregates) and devitrite
(needles) {unit : mm)

Fig. 3.2.
“Same as Fig. 3.1-Crossed
nicols : Showing retragonal
appearance of quartz grains
(unit : mm?)

(unit : mm)

Fig. 3.3,

Quartz grains which grew with tridymite
—Hexagonal and bipyramidal shapes are
seen and some show skeletal structure or
surface patterns
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Fig. 3.4. Comparison of X-ray powder diffraction

patterns of ) hexagonal bipyramidal

crystals shown in Fig. 3.1~3.4 and of

b) rock crystal
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Fig. 4.1.

Minute guartz grains which grew in
an open space surrconded by bundles
-af devitrite—-Crossed nicols

Camit ¢ mm)
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Fig., 4.2. Enlarged view of guartz grains shown
in Fig. 4.1. indicating rhembic appearance,

twinning or grouping (unit : mm)
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Fig. 4.3.
Crossed nicols *
Quartz grains inter- §
mingled with needles
of devitrite
(unit : mm)

Fig. 4.4.
Bipyramidal quarts
grains with devitrite
T AR (unit : mm)
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Fig. 5.
Crossed nicols : Quartz
(grains of tetragonal
appearance), deviirite
(needles) and iridymite
{lath-like aggregate
with low birefringence)
mingled together

Cunit : mm)
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Fig. 6.1.
Minute rhombic
grains with sodium
disilicate (plates or
columns with rela-
tively low relief)
(unit : mom)
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Fig. 5.2. Enlarged view of gquartz
grains shown in Fip. 6.1
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Fig. 7.

Crossed nicols : Quartz (grains
showing tetragonal or rhombic
appearance), devitrite (bundles
of needles) and sodium disilicate
(birefringent columns) mingled §
together—Showing constitotion
which corresponds to eutectic
camposition of the MNa,0-CaQ-
SiQ); system (unit : mm)
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Fig. 8. Crossed nicols : Quartz {{2), devitrite (d)
and albite {a)—Some crvstals of albite
show twinning (unit : mm)
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Anhedral grains of quartz with diopside
(columns or grains showing high relief)
(unit : mm)

Fig. 9.1.

ot "
Anhedrai grains of qudrtz, devitrite
(needles) and diopside (unit : mm)

TFig. 9.2.

Yarious anhedral grains of quartz

Fig. 9.3.
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