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The Crystal Structure of Indium (I) Iodide
Robert E. Jones and David H. Templeton
Department of Chemistry and Radiation Laboratory

University of California, Berkeley, California

August 3, 1955 |

Crystals of Inl were grown by heating indium with a slight excess of iodine
in an evacuated tube at 300o C. The vapor condensed on a cooler surface out-
side the furnace as brownish=r¢d., plétes of the {010} form. From Weissenberg
‘and powder plhotographs faken with CuKa and CrKa radiation an orthorhombic
unit cell was found with dimensions:

a=4.75% b= 12.76 &, c = 4.91 A (each +0.2%) .

For Z = 4, the density is calculated as 5. 39. compared with 5.32 measured by
Klemm and Dierks (1934). The absences correspond to space groups Cmcm,

Cmc2, and C2cm. Agreement with the intensities is found with the TlI-type
17)
24
4(c) (International Tables, 1952): +(0, y, 1/4) + (0, 0, 0, 1/2',-?"1}/2, 0).

structure (Helmholz, 1936), épace group Cmcm (D with the atoms in positions
The atomic parameters were determined by sharpened (FO-FC) syntheses
for the projection along [ 001], computed only along the y axis. The hkO intensi-
ties were estimated visually and corrected for Lorentz and polarization factors
and for absorption. For allowed reflectioﬁs the intensity is independent of h
for constant k and %, except for the factors dependent on 8. Sets of corrected
intensities with § = 0 and with the same value of k were plotted versus sinze,
and sharpened F2 values, cori;espondinggto point atoms at rest, were read
from these curves at an arbitrary sinze. This procedure was adopted to im-
prove the accuracy of the absorption corrections. The best fit was obtained
with y = 0.398 + 0. 001 for indium and 0.145 + 0. 001 for iodine. The standard

deviations are according to the method of Cox and Cruikshank (1948).
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Each atom has one neighbor of the opposite kind at 3. 23 R and four more
at 3,46 K. Two additional neighbors at 3. 95 K can hardly be considered near-
est neighbors. The shortest In-In and I-I distances are 3.58 and 4. 44 X,
respectively. The ionic radius of In+, if this compound can be considered a
salt, may be estimated as 1. 32 X if one uses the polymorphism of TI1I
(Helmholz, 1936; Barth, 1927) to 'ca{lculate the distance In and I would have in
the CsCl-type structure if it existed. One obtains essentially the same result
using either Pauling's (1942) or Zachariasen's (1950) scheme for correcting for
coordination if one uses the corresponding source for the radius of I,

The compound InBr has this same structure (Stephenson and Mellor, 1950).
From the distances in this compound one can calculate in the same way essenti-
ally the same value for the radius by either scheme.
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