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Ca3(CrOq)2 crystallizes in the trigonal space group R3c. The lattice para-
meters in the rhombohedral (R) and in the corresponding hexagonal (H) de-
scription are «s follows: awp = 1.4148(3) nm, o = 44.77(1)°, Zr = 7 and
ag = 1.0776(2) nm, cug = 3.8119(5) nm, Zgy = 21. Ca3(CrOy), is tsostructural
with Ca3(VOy)2, Casz(AsO,), and B Cas(PO.),. The structure was refined
(ésotropic temperature factors, 1749 independent difractions) up to R = 0.087.
The Ca ajoms are coordinated by 6, 7 or 8 oxygen atoms. The coordination of Cr
8 tetrahedral.

INTRODUCTION

The compound Caj(CrO,),; is a significant phase in the system CaO—CrO,. Its
formation reduces refractoriness of calcium-rich compositions of these systems in
an oxidizing atmosphere [1].

EXPERIMENTAL

Single crystals of Cas(Cr0,); in a form suitable for structural analysis were synthe-
tized by Figusch and Panek [1]. They are opaque, black, dark-green translucent
in thin layers, with a more or less irregular habit exhibiting two and rarely three
developed faces. The crystals show conchoidal fracture and are optically anisotropic.

The selected monocrystal of Cas(CrO,), was ground to a spherical shape with
0.038 cm in diameter. The lattice parameters and the intensities of individual
diffractions were measured on the SYNTEX P2, automatic diffractometer with
a graphite monochromator, using Mox, radiation. The lattice parameters were
refined by the least-squares method from the data on 15 diffractions at 293 K:

ar = 1.4148(3) nm, o =44.77(1)°, Zr =17 and ayg =1.0776(2)nm, cx=
= 3.8119(5) nm, Zy = 21. The space group is R3e, gea1 = 3.20 Mg/m3, gexp =
= 3.15(1) Mg/m3.

The intensity data were obtained in the interval 0° < 260 < 70° using the ® — 260
scanning technique with a variable scanning speed from 4—27° min—1. The stability
of measurements was checked by means of two standard diffractions.

The intensities and their standard deviations were computed by the program
INTER (XTL system) [2]. Among 2666 diffractions measured (reduced to 1901
symmetrically independent ones) 1749 complied with the condition I > 1.96 o(I).
The intensities were corrected for Lorentz and polarization factor, as well as for
absorption (¢ = 50.9 cm~1) by the NRC2A program modified by Hasek (1978) [3].

On the basis of similarity of the diffraction pattern of Caz(CrO,), with that of
Ca3(VO,) [4], Caz(AsO,) [5] and pCasz(POy), [6] and of similar values of the lattice
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parameters of these compounds, close similarity of their crystal structures was
assumed. The initial model of the structure of Caz(CrO,), was based on the analogy
with the structure of Casz(VOs),. This model was refined by the least-squares method
using block diagonal approximation [7]. After six cycles (with individual isotropic
temperature factors) the R-factor dropped from 0.368 to 0.087. Atomic scattering
curves have been taken from [8]. At this stage, electron-density difference synthesis
and interatomic distances and angles were calculated with pregrams (7], [9]. All
the calculations were carried out on the SIEMENS 4004/150 computer. The results
are listed in Table T (hexagonal axes).

RESULTS AND DISCUSSION

An interpretation of the electron-density difference synthesis proved the correct-
ness of the principal features of the Caz(CrO,), crystal structure.

The results of electron paramagnetic resonance measurenients have confirmed
_the presence of Crst in the investigated structure [10]. This follows also from the
structural analogy of Cas(CrO,); with Ca3(VO,)z, Caz(AsO,), and fCas(POs)..

Table I

Structural parameters of Cas(Cr0O,),

-
Atom @ Y z B occupancy
Cr(2) 0.3107(2) 0.1395(2) 0.1332(1) 0.45(2) 1
Cr(3) 0.3511(2) 0.15648(2) 0.2346(1) 0.66(2) 1
Ca(1) 0.2840(3) 0.1572(3) 0.9400(1) 1.48(4) 1
Ca(2) 0.2729(2) 0.1366(2) 0.8345(1) 0.756(2) 1
Ca(3) 0.3881(2) 0.1808(2) 0.0349(1) 0.80(3) 1
0(1) 0.2817(13) 0.0864(13) 0.0916(3) 1.77(16) 1
0(2) 0.2368(12) 0.23568(11) 0.1471(3) 1.44(13) 1
0(3) 0.2769(9) —0.0171(9) 0.1543(2) 0.62(9) 1
0(4) 0.4916(11) 0.2466(11) 0.1420(3) 1.20(12) 1
0O(b6) 0.3879(13) 0.1812(13) 0.2772(3) 1.76(16) 1
0(6) 0.4013(10) 0.0340(10) 0.2230(2) 0.93(11) 1
O(7) 0.4300(13) 0.3187(13) 0.2164(3) 1.72(15) 1
0(8) 0.1738(10) 0.0774(9) 0.2238(2) 0.86(10) 1
0(10) —0.0038(11) 0.1444(9) 0.0132(2) 1.02(11) 1
Cr(1) 0 0 0 1.50(5) 1
Ca(4) 0 0 0.26756(2) 0.99(4) 1
Ca(b) 0 0 0.0744(7) 1.00 0.07(2)
0(9) 0 0 0.9533(6) 1.71 0.568(7)

The structure of Cas(CrO,), contains discrete CrO,4 groups similarly to all the so
far known compounds of Cr5+[11]. The mean Cr—O distances for three independent
tetrahedra are 0.165, 0.168 and 0.170 nm, respectively. The Ca atoms are coordinated
by 6, 7 and 8 O atoms, respectively and the corresponding Ca—O distances vary
from 0.234 to 0.281 nm.

In connection with the location of Ca(5) and O(9) atoms on the threefold axis
(cf. Table I) the present authors encountered similar problems as the investigators
of the analogous structures mentioned above. The higher values of the thermal
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parameters for these atoms are explained by their positional disorder. The refine-
ment of the structure of Casz(CrQ,), was accompanied by a distinet decrease of the
occupancies of Ca(5) and O(9) atoms. This CaO deficit is in agreement with gex, =
= 3.15(1) Mg/n3 as well as with the result of the electron-density difference synthe-
sis. The ideal content of the hexagonal unit cell with respect to the formula Ca3(CrOa)2
and the number of formula units in it is Cag;Cry;0,65 = 21 CazCr,0g. This content
of the cell corresponds to pca1 = 3.20 Mg/m3. In view of the occupancy factors of
the Ca(5) and O(9) atoms, the observed unit cell content is Cago.42Cra20165.48 =
= 21 Ca,.ggCr;07.g5, which nleans that the structure contains vacancies in the po-
sitions of atoms Ca(5) and O(9).

A detailed treatment of this problem and its cnystallochcnucal implications will
be the subject of a separate study.
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KRYSTALOVA STRUKTURA Caz(CrO4),
Dalma Gyepesové, Milan Handlovié¢, Slavomil Durovis

Ustav anorganickej chémie, Slovenskd akadémia vied, Bratislawve

Cas(CrOs4)2 kry$talizujo v trigondlnej sustave, priestorové grupa symetrie R3e. Mrie%kové
parametre v romboédrickom (R) a zodpovedajicom hexagondlnom (H) popise st: ar =
=1,4148(3) nm, « = 44,77(1)°, Zr =17 a au = 1,0776(2) nm, cyx = 3,8119(5) nm, Zyx =
= 21, Cay(Cr04); je izodtruktirny s Cas(VO4)z2, Caz(AsOy4)z a (Cas(PO4),. Struktira sa spresfiovala
s izotrépnymi teplotnymi faktormi do hodnoty R = 0,087 pre 1749 pozorovanych nezdvislych
difrakeii. Atémy Ca si koordinované 6, 7 alebo 8 atémami kyslika. Koordindcia atémov Cr je
tetraédricka. Pri riefeni krystdlovej Struktiary Caz(CrQO,); sa vyskytli analogické problémy ako
v pripade izo$truktirnych zliéenin.
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HPUCTAJJJUYECHKAN CTPYKTVYPA Cas(CrOs)
Haima [enemnoBa, Mitan agmosuy, CiaBomui [{iopoBua

Hnemumym neopzaruveckoti xumuu Caosayroti axadesmuw nayr, Bpamucaasa

Ca3(CrOs); KpucrajnuMsyeT B TPHIOHAJLHON cucTeMe, OPOCTPaHCTBEHHAS I'PYINA CHM-
merpun R3c. Ilapamerprt pemeTkn B ponoosapirueckoM (R) n cooTBercTByI0MIeM reKcaroHaslb-
HoM (I1) onmeannn aBiustiores: ar = 1, 4148(3) Bm, o = 44,77(1), Zr = 71 am = 1,0776(2)
oM, cum = 3,8119(5) uM, Zm = 21. Cas(CrO4); usocrpyrryper ¢ GCasz(VOai)2, Cas(AsOa),
i3 [SCa3(PO4)2 Crpykrypa yTOUHSJIach C M30TPONHLIMH TEeMIIEPATYPHHIMH (aKTOpaMu J0
BemmuuHE! B = 0,087 j3rs1 1749 nccirenyemoix HesaBucuMex Aundparmuil. Atromsr Ca Koopau-
HupoBausl 6, 7 mim 8 aromamu knciopopa. Hoopuumauusi atomoB Cr siBissercst Terpa-
DIPHYCCKOIH. IIpn pemenun Kpucrajumieckoli crpykrypot Cas(CrOs). Berpevaiuen anasorsy-
HBIe IPO0JIEMEl, KaK I B cilydae H30CTPYKTYDHBIX COeIMHEHMIL.
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