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Table 1. Atomic coordinate parameters, occupancies and thermal vibration parameters

R ¥ X/A Y/B z/C K Uy

Ba 0.0000 0.0000 0.0000 0.1667 0.0087 (5)
Ce 0.6667 0.3338 0.1458 ¢0) 0.3333 0.0089 (3)
Ca 0.3333 0.6667 0.2500 0.0833 0.006 (2)
C(1) 0.3333 0.6667 0.0656 (4) 0.3333 0.009 (42
o(1) 0.455 (4) 0.498 (4) 0.0656 (4) 1.0000 0.007 (2)
C(2) 0.0000 0.0000 0.1780 (4 0.3333 0.010 (4)
0(2) 0.147 (7) 0.291 (2) 0.1780 (4) 1.0000 0.015 (2)
F 0.6667 0.3333 0.2500 0.1667 0.030 (62
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Fig. 1, Polyhedral net-layer of barium Fig. 2. Polyhedral net-layer of cerium
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Table 2. Three kinds of coordination polyhedra of large cations

% ¥ Aofir ¥ fafr Sk EHEE (X))
1 Ba 12 B A 2,973
2 RE 10 1-6-3 BFR 2.577
3 Ca Y Bk 2.540
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Fig. 3. Polyhedral net-layer of calcium Fig. 4. Crystal structure (prejection// (101))
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Table 3. Bond distances ( ) and angles

0O(1)—Ba 3.058(0) (6 x)* 0(1)—Ce 2.47(1) (3 %)
O(1)—Ba 2.887(0)** (6 x) 0(2)—Ce 2.662(3) (3 x)

B 2,973 0(2)—Ce 2.660(3) (3 x)
0(2)—Ca 2.34(1) (6 x) F—Ce 2.398(2)

F—Ca 2.941(0) (3 x) E¥ 2.577

kR 2.540

o(1)—0(1) 2.24(2) 0(2)—0(2) 2.21(2)

o(1)—C(1) 1.29(1) C(2)—0(2) 1.278(0)

0(1)—C(1)—0(1) 120° 0(2)—C(2)—0(2) 120° -
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Table 4. Electrostatic valence balance of cations and anions
Ba RE 1/2Ca C(1) C(2) APy N
2/12 3/10 1/9 4/3 4/3
F 2x(-0,179) 3x0.401 - 0.067 2
o(1) 2x(-0.086) - 0,107 4/3 -0.033 6
o(1) 2x%0.085 =0.107 4/3 -0.033 6
o(2) 2x0.083 -0.20 4/3 0.044 &
0(2) 2x%0.085 -0.20 4/3 0.044 6
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Abstract

This paper deals with a fluor-carbonate mineral of Ca-Ba-REE(Ce-series)
recently discovered in China by the authors, whose crystalstructure has been
thoroughly studied. The data collection was completed on a RASA-5RP auto-
matic four—circle single crystal diffractometer in our university (graphite
monochromator, Moke, 50kV/150mA, 26 =2—65°). The cell parameters refined
on this device are a=5=5.093(6) A, c=23.017(6) & and V=5173%°3. 821 reflec—
tions were collected, of which 344 show F>3¢(F). The structure was solved
by threedimensional Patterson P(uvw) aud the differential electron density
map using space group P62c, Isotropic refinement led to the value R=0.06
for all 344 independent reflections, and anisotropic refinement to R=0,05.
Atomic coordinates, site occupancies and isotropic thermal vibration parame-
ters are given in Table 1. The structure has a layered feature ( [/ c axis). All
heavy atoms (Ba, Ce) and CO; group form a hexagonal base—centered met-like
framework. At z=1/4 and z=3/4 the hexagonal layer comsists of Ca and F
atoms, in which each kind of atoms is also arranged in a hexagonal base-
centered net-like framework. Those hexagonal layers of atoms are stacked
along c axis in the sequence of Ba-Ce-Ca—Ce—~Bas+.The plane of CO; group is
normal to ¢ axis.,



