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B-alumina has been shown to decompose by a
two-step process. The final temperature of struc-
tural breakdown is much higher than is usually
found for other compounds containing hydrogen.
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Estimation of quartz in silica bricks by
infrared spectra

The need to know a-quartz content in a fired
silica brick (principally consisting of tridymite
and cristobalite) used as a refractory material,
arises because the expansion and contraction
phenomena associated with this phase during
transformation leads to cracking and spalling of
the bricks while in use. Difficulties have been
experienced in detecting unambiguously «-quartz
present in low percentages by X-ray diffraction
because of the overlapping of the tridymite XRD
line with that of the most intense line of a-quartz
at 3.34A,

The infrared spectral method has been found
useful below 900cm™ as a complimentary
method to estimate the quartz concentration in
silica bricks. This is possible because of the charac-
teristic peaks of the phases in this region. a-quartz
has a sharp band at 690 cm™ while cristobalite has
a similar band at 620 cm™". Tridymite has no such
band however. The other bands of these phases are
overlapping (Fig. 1, Table I).

A routine potassium bromide pellet technique
using the standard setting of the ir. instrument
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(Perkin Elmer 621) was adopted as reported
earlier in connection with an estimation of
dolomite mineral [1]. The only difference in the
sampling technique was to increase the amount
of the sample in the KBr pellet (about 5 to 6 mg
in 250mg of KBr) so that an appreciable in-
tensity of the 690cm™ band was obtained. The
presence of quartz as low as 2% in the sample
can thus be detected in the brick. The intensity
of the 690 cm™ quartz band varies in the spectra
of brick samples, with 12% quartz (brick No. 1),

TABLE 1 Infrared data of silica polymorphs in the
900 to 400 cm ™! region

a-quartz Tridymite Cristobalite  Brick Brick
sample  sample
No. 1 No. §
790 sh
780 785 787s 786
775
691w
690 sharp
620 sharp 620 620
510 sh, br
470s, br 470 473
460 br 460 s, br
br = broad, s = strong, sh = shoulder, w = weak
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Quartz Brick No.1

Tridy mite
Brick No.5

Cristobalite
Brick No.1

i | | | I I l I 1 l Figure 1 Infrared spectra of silica poly-
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e et morphs and fired brick samples.

5% quartz (brick No. 5) and 1% quartz (brick

No. 11) as shown in Fig. 1. S.J. RAINA
S. N. GHOSH
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