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Abstract

Intensities of the stronger reflections 020,021, and 041 obtained from X-ray powder
photographs of gypsum from pyritic shale and other sources differ from those listed in the
Joint Committee on Powder Diffraction Standards files. The differences are shown to be due
to the effect of preferred orientation on (010) planes.

Two X-ray diffraction patterns for gypsum are
listed in the Joint Committee on Powder Diffraction
Standards (Jcrns) f i les, both shown as highly
reliable. Intensities of the stronger reflections,
notably 020, 021, and 041, measured with a Debye-
Scherrer camera from a sample of gypsum taken
from black pyrit ic shale (Penner, Eden, and Grattan-
Bellew, 1973) differed significantly from those on
Jcpos cards 6-46 and 2l-816 (Table 1).

Samples of gypsum from other sources produced
diffractograms similar to those of the gypsum taken
from the shale (Table 2). Diffractograms obtained by
means of a powder diffractometer showed intensities
that matched those on Jcpns card 6-46. All samples
for the diffractometer were prepared by sedimenting
gypsum on a glass slide. Gypsum, when ground,
forms either flat, plate-l ike crystals or acicular
crystals, both having well developed (010) faces (Fig.
l). The crystals tend to l ie on the (010) faces, giving
rise to marked, preferred orientation that results in
greatly enhanced intensity of the 020 refleclion
observed in diffractometer traces.

The intensities shown on Jcpos card 6-46 were also
obtained from a diffractometer trace. The usual
methods of sample preparation (Klug and Alexander,
1974) were used without success to try to eliminate
preferred orientation from the diffractometer
mounts. A dilute suspension of gypsum sedimented
on a flat piece of polyurethane foam made into a sam-
plg holder produced a pattern of intensities essential-
ly free from the effect ofpreferred orientation, but the
intensities were so weak that only the strongest could
be observed. When the intensities were increased by
the addition of more gypsum, preferred orientation
was reintroduced.

Debye-Scherrer photographs were obtained from
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Ftc. L Gypsum crystals on the surface of fragments of shale,
magnified about 2,000 times in the scanning electron microscope
Either tabular  morphology ( la)  or  acicular  morphology ( lb)  is  ob-
tained when larger crystals of gypsum are crushed for X-ray
powder diffraction examination. It is evident that it would be diffi-
cult to avoid preferred orientation in diffractometer mounts owing
to the tendency of the crystals to lie on the well developed (010)

faces.
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samples of gypsum packed into l ithium glass capil-

lary tubes; intensities were measured from microden-

sitometer traces of the photographs. Intensities from

the powder photographs matched those obtained
flrom a crystal of gypsum mounted on a single crystal
diffractometer, indicating that the X-ray powder
photographs were essentially free from the effect of
preferied-orientation. A similar pattern of intensitiei
was observed on a powder pattern obtained from a

single crystal mounted on a Gandolfi camera (Gan-

dolfi, 1967) and by Becherer and Fiedler (1955) using

a Debye-Scherrer camera.
The intensities l isted on JcPDS card 2l-816 are

different from those of card 6-46 and from those

found by the author (Table I ). The reason for this is

not apparent because the geometry of the transmis-

sion powder camera and the experimental details

used to obtain the intensity data for card 2l-816 are

not  g iven.
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