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The ratio of hexagonal to cubic packing in complex
polytypes or mixtures may be measured approximately
by intergrating all of the specular and diffuse diffraction
intensity from, and including, the first line, 10.0, up to,
but not including the second, 00.1+10.} (unit layer
indices), and taking the ratio of this to the integrated
intensity of the second line (Smith, 1955). The change of
this ratio with change in the ratio of packing is assumed
to be the same as for mechanical mixtures of hexagonal
(2H) and cubic (3C) material. Using this method, the
weight percentage of cubic packing in the two starting
materials and the two impacted materials were calculated.
The results are:

Weight %
cubie packing
(approximate)
Hexagonal phase 0
Same after hammering 61
Cubic phase 93
Same after hammering 76

Paterson (1952) calculated that deformation faulting
of a cubic close-packed structure should cause broadening
of the diffraction spectra, and certain shifts of peak
angles. The simplest shifts are of the 200 reflection to
smaller Bragg angle, and of 400 to larger angle. A mea-
surement of the cubic starting material and the same
after hammering showed that the 200 reflection was
broadened 0-44° (260) and shifted 0-1° (20) to lower angle.
Similarly, the 400 reflection was broadened 1-0° (26) and
shifted 0-1° (26) to higher angle. Therefore the sense of
the shifts of diffraction angle are in accord with deforma-
tion faulting deduced from the qualitative change in the
diffraction pattern itself. However, the large amount of
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broadening suggests that in part this may be due to small
size of the crystals in the hammered material.

Assuming tentatively that all of the broadening of the
second diffraction spectrum (00.1+410.1) is due to the
size effect, and using an approximate method of calcula-
tion given by Klug and Alexander (1954), the mean size
of particles is 240 A in the material originally cubic, and
330 A in the material originally hexagonal.

The grain size is too small for optieal resolution, but
examination of electron photomicrographs of the two
hammered specimens indicated that the mean sizes are
at least five times the above calculated values. Evidently
much of the broadening of the diffraction spectra is due
to the size effect, but some is due to deformation faulting
(glide twinning).

We conclude that impact grinding of zine sulphide
randomizes the structure by deformation faulting and,
independent of the starting material (cubic or hexagonal),
a similar product is obtained.
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Crystal data for two new coordination compounds. By MorTiveR I. Kay and Lewis Katz, Depart-
ment of Chemistry, University of Connecticut, Storrs, Connecticut, U.S. A.

(Received 25 June 1956)

Murmann (1956) has recently prepared two new coordina-
tion compounds: bis-(3-amino-3-methyl-2-butanone ox-
ime)nickel (II) perchlorate and the corresponding palla-
dium compound. The similarity of oscillation, Weissen-
berg, and precession photographs for crystals of the two
compounds indicates they are isomorphous. The space
group is P2,/c. For the nickel compound

a = 13:0+0-1, b = 12:7540:1, ¢ = 20-9+0-1 A,
B = 105° 59'+£30" .
For the palladium compound
¢ = 13:0+£0'1, b = 12:85+0-1, ¢ = 21-24+0-1 A,
B = 105° 52'4-30" .
Each unit cell contains eight formula weights (calculated
from density measurements: 7-95).

Crystals grown from water solution are elongated in
the a direction. All of the crystals examined were twinned.

The twinning does not become obvious in the form of
‘spot splitting’ on Weissenberg photographs about a until
the second level. The first-level photographs appear
normal since 10! spots from one individual lie very nearly
half way between 10l spots from the other, and remaining
1%l spots are nearly coincident in pairs; the zero-level
appears altogether normal. One twinned individual can
be isolated fairly well by cutting with a razor blade.

Although several interesting questions could be an-
swered by complete structure determinations of these
compounds, the apparent necessity for three-dimensional
methods from the outset has decided us against making
the attempt.
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