SHORT COMMUNICATIONS

0.04 A and the I—Br bond distance to
2.66 - 0.01 A. The lengthening of the
I—Br bond distance relative to that
observed in the free IBr molecule (2.47 A)
conforms well to those found in I, and ICl
complexes previously investigated.
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E a recent paper by Hulliger and Mooser !
ata are given on the electric conduc-
tivities of several binary phases containing
elements of the fourth and the fifth group
of the periodic system. Among these com-
pounds which are all reported to be semi-
conductors are several phases of 4B and
AB, stoichiometry. By analogy with
structural data previously reported for
GeAs,? these authors also discuss structural
properties and in particular suggest prob-
able atomic coordinations in such phases,
viz. SiAs,? GeP,* SiAs,® and GeAs.t

The structure of SiAs® was recently
reported by the present author. The layer
structure found for this compound was
actually found to be analogous to that of
GeAs, independently derived by Bryden.
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The latter author also determined the
structure of GeAs, (cf. above).

In the present investigation some further
preparative and structural studies have
been performed on the 4B and AB, phases.
The syntheses were carried out in evacuated
silica tubes with stoichiometric mixtures of
high purity samples of the elements. Red
phosphorus was used to prepare the phos-
phides. The tubes were heated in a furnace
with a temperature gradient with the high-
temperature end around 900°C and the low-
temperature end somewhat above the con-
densation point of the group five element.
In this way deposits of the binary com-
pounds grew in the low-temperature region
of the reaction tube. :

Using this technique it was possible to
prepare not only several previously known
phases, viz. GeP, SiAs, GeAs, SiAs,, and
GeAs, but also SiP, which has not been
reported in the literature. All the phases
were obtained as needle-shaped crystals
often up to several tenths of a millimeter
in length.

The products were investigated by tak-
ing X-ray powder and Weissenberg photo-
graphs. In this way it was possible to
assign them to the structural types given
in Table 1. The unit cell parameters were
obtained from Guinier powder patterns
registered with  potassium  chloride
(a = 6.2930 A) added to the specimens as
an internal standard.

The GeAsy(AB,) and SiAs(4B) structure
types are built in layers with weak bonds
between the layers. The coordination
around the 4 atoms is normal in both struc-
tures, ¢.e. four. This is obviously in agree-
ment with the suggestions by Hulliger
and Mooser. In the GeAs,-type the A
atoms have four tetrahedral B atom
neighbours, while in the SiAs-type the 4
atoms are surrounded by a tetrahedron of
three B and one 4 atom. The GeAs,-type
has an arrangement of AB, tetrahedra
sharing three corners and a B—B bond
equal to the ‘“metallic’’ distance. This sort

Table 1.
Structure a A b A c A B z Space
type group
SiP, GeAs, 13.97 10.08 3.436 8 Pbam
SiAs, » 14.53 10.37 3.636 8 Pbam
GeAs, » 14.76 10.16 3.728 8 Pbam
GeP SiAs 15.14 3.638 9.19 101.1° 12 C2/m
SiAs » 15.98 3.668 9.563 106.0° 12 C2/m
- GeAs » 15.59 3.792 9.49 101.3° 12 o2/m
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of bond is not found in the SiAs-type
where & polyhedral arrangement is built
up by octahedra of B atoms, with two 4
atoms inside, sharing edges.

Further studies on similar phases are in
progress.
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interest the author is much indebted to Pro-
fessor Arne Magnéli.

This investigation was carried out within a
research program financially supported by the
Swedish Natural Science Research Council. The
electronic computers BESK and FACIT EDB
were used by kind permission of the Computer
Diviston of the National Swedish Rationalizati
Agency.

(==l

. Hulliger, F. and Mooser, E. J. Phys. Chem.

Solids 24 (1963) 283.

. Bryden, J. H. Acta Cryst. 15 (1962) 167.
. Klemm, W. and Pirscher, P. Z. anory.

allgem. Chem. 247 (1941) 211.

. Zumbusch, M., Heimbrecht, M. and Biltz,

W. Z. anorg. allgem. Chem. 242 (1939) 237.

. Pearson, W. B. Acta Cryst. 17 (1964) 1.
. Wadsten, T. Acta Chem. Scand. 19 (1965)

1232.
Received February 6, 1967.

Acta Chem. Scand. 21 (1967) No. 2



