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Rather few compounds containing tetra-
valent chromium are reported in litera-
ture and the information about their crys-
tallographic properties is incomplete. The
syntheses of CrF, and CrBr, have been
reported L2 but no crystallographic data are
available for these substances. In 1950 the
fluoro complexes M,CrFs (M = K, Rb, and
Cs) were prepared ® and Bode and Voss 4
found that these complexes have the octa-

hedral arrangement with discrete CrF: ions.

The coordination number 6 is also found in
CrO, which phase is of a rutile type 58,

Scholder and Sperka 7% have reported
the syntheses of Ba,CrO,, Ba,CrO; and
Sr,CrO,, containing chromium with an
average oxidation number of -+ 4. Accord-
ing to these authors, there exist structural
relationships between the compounds
M,TiO, and M,CrO, (M= Ba and Sr).

The crystal structure of Ba,TiO, has been
determined by Bland ®. The space group
is P2,/n and the cell dimensions are:

a=6.124, b="7.70 A, ¢=10.50 4, g= 93°8’
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The structure is of the B-K,SO, type
and is closely related to §-Ca,SiO,. The en-
vironment of the titanium atom is unusual;
it is approximately tetrahedral and the
structure is considered as an arrangement
of discrete TiO,-groups and barium atoms,

Sr,TiO, belongs according to Balz and
Plieth ¢ to an interesting group of oxide
compounds with the same crystal structure
as K,NiF, and K,MgF,. The space group
is I4/mmm and the cell dimensions are:

a =3884 ¢ = 1258 A

The structure is formed by somewhat
distorted TiO4-0ctahedra arranged in layers
with the composition TiO, by sharing cor-
ners. In the direction of the tetragonal ¢
axis an alternation of two SrO-layers with
one TiO, layer can be distinguished.

By a partial substitution of Sr?+ ions
(about 5 mole %) in Ba,TiO,, specimens
with the orthorhombic 8-K,SO, structure
were obtained by Kwestroo and Paping 12,
The solid solution area ends at a composi-
tion with a Ba?+/Sr?t ratio of about 1:3.
The structure of Sr,CrO, has been investi-
gated by the present authors and prelimi-
nary results are given in this paper.

Crystals of Sr,CrO,, suitable for single-
crystal X-ray studies, were prepared from
chromium(IlI)oxide, strontium chroma-
te(VI) and carbonate-free strontium hyd-
roxide in a platinum crucible at 900°C
with argon as a protecting gas.

Cr,0, + SrCrO, + 5 Sr(OH),= 3 Sr,CrO,
+ 5 H,0

The excess of strontium hydroxide was
extracted with water-free methanol. The
crystals obtained were small blue-black
prisms stable in air and insoluble in hot
acetic acid.

The hexavalent chromium was determi-
ned iodometrically, the total chromium
after oxidation by hydrogen peroxide in
alkaline solution, The strontium was deter-
mined gravimetrically as strontium sul-
phate in chromium-free solutions. The re-
producibility of the analyses was found to
be good and the results in fair agreement
with the values calculated for Sr,CrO,.

Chromijum Chromium Strontium

(VI), % total, % %
Found 5.88 4 0.05 17.62 + 0.05 60.2 £ 0.1
Calc. 5.95 17.85 60.17
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Table 1. Crystallographic data of Sr,CrO,.

Laue symmetry: mmm
Unit-cell dimensions: a = 14.193 A

b =10.033 A

¢= 579 A
Absent spectra: hkO with k odd

0kl with k + 1 odd

Space group: No. 33 Pn2,a
Density observed: 4.54 g cm™2
Density calculated: 4.50 g cm™2 (for Sr,4CrgOs,)

Approximate values of the cell dimen-
sions were obtained from Woeissenberg
photographs (CuK radiation), More accu-
rate values were then obtained from a
Guinier powder photograph (80 mm dia-
meter, transmission position) with strictly
monochromatized CukK, radiation. Potas-
sium chloride (Analar, British Drug Hou-
ses, ¢ = 6.2919 A at 20°C, Hambling %) was
added to the specimen as an internal stan-
dard. A few very weak extra lines showed
the presence of a small content of non-iden-
tified impurities in the specimen.

Rotation photographs around [100],
[010] and [001] and Weissenberg photo-
graphs (hkl: h =0—8, £k =0-6 and
! = 0—3) showed the crystal to be ortho-
rhombic. There seems to be an almost exact
relationship between the lengths of the cell
edges a:b:c =/ 6:]/ 3:1 (Table 1), Thereflox-
ions systematically absent are characteris-
tic of the space groups No. 62 Pnma and No
33 Pn2ja. All attempts to solve the struc-
ture on the basis of the space group No.
62 Pnma failed and it was concluded that
the space group might be No. 33 Pn2,a.

The present stage of the structure deter-
mination is in accordance with the latter
symmetry. Thus studies of the Patterson
and electron density projections have lead
to a structure containing the 16 strontium
and 8 chromium atoms in 6 sets of 4-fold
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positions (4a) of the space-group Pn2,a.
The distribution of the metal atoms indica-
tes that Sr,CrO, is isomorphous neither
with K,NiF, nor with K,CrO, (low-K,SO,-
type), but that the structure very likely
contains discrete four-coordinated chro-
mium-oxygen complexes similar to those
found in K,CrO,. The refinement of the
structure will be continued according to
this assumption.
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