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Abstract

The crystal structures of Ca,Ln3Sb;O4 (Ln = La, Pr, Nd and Y) and Ca,Sb,0; at room temperature were refined by the Rietveld
method using combined X-ray and neutron powder diffraction data. Ca,Sb,O- adopts the weberite structure having the space group
Imma. The structures of Ca,Ln;Sb;Oy4 are, however, neither the orthorhombic nor the tetragonal chiolite as has been suggested
previously. They crystallize in the monoclinic space group I2/m11 belonging to a hitherto unknown type of deformation of the parent

(orthorhombic) weberite structure.
© 2007 Published by Elsevier Inc.
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1. Introduction

In oxides of the stoichiometry A4,Sb,O; two structures
have been found previously: the orthorhombic weberite
(Na,MgAIF;) and the cubic pyrochlore [1]. The phases
occurring in the system 4,Sb,0O5 as a function of 4-cations
and the adoption of either the weberite or the pyrochlore
structure have been studied in detail by Knop et al. [2]. For
example, Ca,Sb,07 occurs in both the weberite and the
pyrochlore form depending on the pressure applied during
the synthesis. High pressure favours the pyrochlore
structure. On the other hand, Sr,Sb,O,; is found to
crystallize only in the weberite form. Pb,Sb,O; has the
pyrochlore structure at room temperature and transforms
to the weberite structure above 510K [3].

The weberite structure has the space group Imma, in
which half of the SbOg octahedra are linked to neighbour-
ing SbOg units through all of their vertices; the other half is
connected through four vertices only. All oxygen anions
are part of the octahedral framework, which results in the
weberite Sb,O; stoichiometry. The two different A-cations
are coordinated to eight oxygens: one is in a square prism
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and the other is in a hexagonal bipyramid. The pyrochlore
structure (Fd3m), e.g. PbySb,O5, is derived from an
anion-deficient fluorite structure. All SbO¢ octahedra share
each oxygen with one other group so that the composition
of the framework is actually Sb,OZ". One oxygen atom,
O at 8b is not part of the SbO¢ framework; it coordinates
to atoms of type 4 only. The A-cations have 8 coordination
to oxygen.

A related structure is the chiolite-type (NasAl;F4) (4).
Again all fluoride ions belong to the AlF¢ octahedral
framework. The structure consists of layers of composition
Al;F 4, in which one-third of the AlF4 octahedra share four
corners, the other two-thirds share two corners with
neighbouring AlF¢ groups only. The space group for the
ideal chiolite is I4/mmm, but NasAl;F4 crystallizes in the
subgroup P4/mnc [4]. Oxides with the chiolite structure of
lower symmetry are known for SrsU304 and BaSr U304
[S]. The positions of the larger cations in weberite and
chiolite are strongly related.

A number of oxides of the formula 4,B,07 are known to
have the weberite structure. Examples are A4,Sb,O;
(4 = Ca, Sr, and Pb) [2,3,6], Ca,0s,07 [7], Ba,U,0; [§]
and Na,Te,O; [9]. Substitution of different cations in
weberites is possible. For example, SrCdSb,O; [10],
NaLnSb,>O; (Ln = lanthanides) [11,12] and NaA4;FeTe;044
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(A=Ca, Cd) [12] have been reported to adopt the weberite
structure; but the structural details are not yet known. The
compounds Ca,Ln3Sb3;014 [13], with Lrn = La, Nd, Sm and
Gd, have been reported to be orthorhombically distorted
chiolite. For smaller lanthanides, i.e. Ln = Dy, Yb, Lu
and Y, the tetragonal chiolite structure with space group
P4/mnc was proposed [13].

There is currently some interest in the photo-catalytic
properties of weberite-like compounds. It has been shown
that antimonates M,Sb,O, with M = Sr and Ca are active
photo-catalysts for water decomposition if they are loaded
with RuO, [14]. M,Sb,O, are also known to be photo-
catalytically active for degrading methyl orange under UV
light. Interestingly, the catalytic efficiency of Sr,Sb,O is
much higher than that of Ca,Sb,O5 [15]. In relation to our
earlier work on the chiolite-like structures, e.g. BaSr,U30 4
and SrsU;Oq4 [5], we have investigated the structures of
Ca,LniSb;Oq4, Ln=1La, Pr, Nd and Y, using the
combination of neutron powder diffraction and X-ray
powder diffraction data. For the purpose of comparison,
the structure of Ca,Sb,O; was also refined as some
uncertainties concerning the space group and the oxygen
parameters are still persisting [9,16]. In this paper, we
describe the crystal structures of both Ca,Sb,O,; and
CayLn;Sbs;04. The former is confirmed to be weberite;
the later compounds crystallize in the space group 12/ml1
belonging to a new monoclinic deformation of the
weberite-type structure.

2. Experimental

Samples of Ca,Ln;Sb;0 4 were prepared by the standard
solid-state reaction from the appropriate mixtures of
CaCOs, LnyO3, PrgO;;, TbyO; and Sb,O3 in alumina
crucibles. The thoroughly ground mixtures were first heated
in air at 600 °C over night and, then, at 1350 °C for several
days with repeated grindings. After the last firing the
samples were furnace cooled to room temperature.

X-ray powder diffraction data were recorded using
a Philips X'Pert diffractometer, equipped with the
X’Celerator using CuKo radiation, in steps of 0.02° (20)
and 8 s counting time between 10° and 140° (20). Neutron
powder diffraction data were collected on the powder
diffractometer of the Petten High Flux Reactor. A
wavelength of 1.4317 A was used for Ln= La, Pr, Nd and
Y. For Ca,Sb,0O; the neutron wavelength used is 2.5718 A.
The calculations were performed using the Rietica compu-
ter program [17]. A polynomial function with six para-
meters was used to fit the background. The profiles have
been fitted using a pseudo-Voight function for X-ray and a
Gauss function for neutrons.

3. Results
X-ray powder diffraction of Ca,Ln;Sb;0O;4 has shown

similar patterns indicating that they are probably isostruc-
tural. It was found that the preparation of very pure phases

for some lanthanides is difficult: traces of the double
perovskite phase Ca,LnSbOg showed up in the X-ray
patterns. This is particularly the case when the size of
lanthanide becomes relatively small, which is possibly due
to the sluggish reactivity or the increased stability of the
perovskite-like structure.

The structure of Ca,Sb,O; was refined using the
structure of Sr>Sb,O [6] as a trial model. The refinement,
using the neutron powder diffraction data and the space
group Imma went quite smoothly. After convergence, the
agreement factor (R,,,) drops to 3.53%, indicating that the
model is appropriate. As was mentioned above, Burchard
and Riidorff [13] have found, based on X-ray powder
diffraction data, a body-centred orthorhombic unit cell for
Ca,Ln;Sb;044 containing larger lanthanides, e.g. Ln = La,
Nd, Sm and Gd [12]. The authors suggested that these
compounds crystallize in a (deformed) chiolite structure;
however, they did not define the model. For Ca,Ln;Sb;0 14
with smaller Ln, i.e. Dy, Yb, Lu and Y, they reported a
tetragonal cell, and modelled the structure with that of
chiolite (NasAl;F4) in the space group P4/mnc. In their
model, part of Ca was allocated to the 2a position; the
remaining Ca and Ln were randomly distributed over
the 8¢ position. Using this model, the strong reflections of
the X-ray diffraction pattern could be fitted reasonably
well as was noted also by the above-mentioned authors; but
the fit to the neutron diffraction data, especially in the case
of Ca,Y3Sb;014, was very poor. Attempting to use other
trial models derived from the chiolite structure was also
unsuccessful. Considering that the lattice parameters of
Ca,LasSb;04 reported by Burchard and Riidorff [13]
resemble those observed in Ca,Sb,O; and Sr,Sb,0;, we
thought that the structure of Ca,Ln;Sb;O0q4 may actually
be of the weberite-type. However, the orthorhombic model
used for Ca,Sb,05 was found to be unsuitable: refinements
using either neutron or X-ray powder diffraction data
showed quite large discrepancies. Therefore, in the new
model we considered the difference in stoichiometry of the
title compounds with the parent weberite structure; one of
the four Sb has to be replaced. To conserve the typical
feature of the weberite structure, i.e. rows of corner-linked
SbO¢ octahedra in the [100] direction, as well as the
observed I-centering, the space group I2/m11%, a subgroup
of Imma, was chosen. This space group allows splitting up
of some atomic positions compared to the parent weberite
structure. Taking into account the chemical composition,
the Ca and Ln ions are distributed partly randomly in the
metal positions (see also Section 4). Considering further
that neutron powder diffraction is more sensitive to the
oxygen positions and X-ray diffraction provides better
information on the symmetry as well as the cation
ordering, the structures of Ca,Ln;Sb3;O,4 with Ln = La,
Pr, Nd and Y were refined from the combined neutron and
X-ray powder diffraction data [18].

*For ease of comparison with the parent structure, the non-standard
space group I2/ml11 was used in the refinement.
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The Rietveld refinement yielded good agreement be-
tween the experimental and calculated data. In particular,
the model also fits the members with smaller lanthanides

a
3x10%
2x10%
i)
C
3
o
(&)
1x10%
04 W
~ A
200 40 60 80 100 120 140 160
26
b
2.0x10%
1.5x10%
2]
g 4
3 1.0x10% 7
(@)
5.0x108 1
0_0— I 1 1 rn I-I morn [[BE N I N N Y mu
, . i b oot
20 40 60 80 100
20
C
3x10%
2x10%
i)
C
=)
o
(&)
1x10%
0
20 40 60 80 100
20

Fig. 1. Observed (crosses) and calculated (full line) profiles of the neutron
powder diffraction for Ca,Sb,0g (a) and Ca,Ln3Sb;04 (Ln = La and Y)
(b and c¢), respectively. Tick marks below the profiles indicate the positions
of the allowed Bragg reflections. A difference curve (observed—calculated)
is shown at the bottom of each plot. Note that the neutron wavelengths
used are 2.5718 A for Ca,Sb,O4 and 1.4317 A for Ca,Ln;SbsO14.

nicely, e.g. Ca,Y3Sb3014, which have been described earlier
as primitive tetragonal structures. Fig. 1 shows the plots of
the observed and calculated neutron profiles of Ca,Sb,O,
and two representatives of Ca,Ln;Sb;O4 with Ln = La
and Y. The refined lattice parameters and the atomic
positions are given in Table 1. Some selected interatomic
distances and angles are listed in Table 2.

4. Discussion
4.1. CLIQSb207

The present investigation is in agreement with the earlier
work of Bystrom [16] who determined approximate
positions of the oxygen atoms in this compound. The
structure of Ca,Sb,0O; consists of rows of corner-linked
Sb(1)O¢ octahedra along the [100] direction. The octahedra
are tilted around an axis parallel to the b-axis (Fig. 2).
Between the octahedra lie the rows of Ca(2)Og square
prisms, linked by common edges and by two edges of
the Sb(1)Og octahedra, forming slabs perpendicular to the
[010] direction. The Sb(2)O¢ octahedra lie between the
slabs sharing four corners with the Sb(1)Og¢ octahedra, two
corners with Ca(2)Og square prisms and common edges
with Ca(1)Og hexagonal bipyramids. The latter share also
four edges with Sb(1)O¢ octahedra. The oxygen atoms are
all coordinated by four cations: O(1) and O(3) by two Sb
and two Ca and O(2) by one Sb and three Ca.

In the past, there has been some discussion about the
true space group of the mineral weberite (Na,MgAIF5).
Bystréom [19] originally determined the structure to be in
Imm?2; but the existence of very weak reflections (1k0) with
h = 2n+1 might originate from multiple scattering due to
the Renninger effect [20]. To see whether the space group
Imm?2 better describes the structure of Ca,Sb,O; we
carried out an additional refinement. However, the Inim?2
model did not result in any appreciable improvement. In
fact, the agreement factors obtained are even slightly
higher than those obtained by using the Imma model. We
concluded that the space group Imma is consistent with our
neutron powder diffraction data and correctly describes the
structure of Ca,Sb,O».

4.2. CaanSb3014

The structure of Ca,La3zSb;04 (Z = 2) is derived from
that of Ca,Sb,0; (Z = 4) by substitution of two Ca and
one Sb with three La. Replacing Cal at (0.1,0) and (3,0.})
and Sb2 at (0.3,3) and (4,0,0) by Ca and La at random
lowers the symmetry to 12/ml1. La is also present at four-
fold (41.3) positions. Consequently, Ca,La3Sb;O14 is a
deformed weberite. Being similar to Ca,Sb,0;, the
structure consists of rows of the corner-linked Sb(1)Og
octahedra along the [100] direction (Fig. 2), tilted around
the axes parallel to the [010] and [001] direction. The tilting
of Sb(1)Og around [010] is smaller (3.2°) than the tilting in
Ca,Sb,07 (21.4°). On the other hand, the tilting parallel to
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Refined lattice parameters, atomic positions and thermal parameters of Ca,Ln3Sb;Oy4 (Ln = La, Pr, Nd and Y) and Ca,Sb,0O5 in the space groups 12/m11

and Imma, respectively

CagLa3Sb3014 CazPr35b3014 Casz3Sb3O|4 C32Y3Sb30|4 Ca25b207
S.G. 2/mll Imma
a(A) 7.5753(3) 7.5188(3) 7.5019(2) 7.3905(1) 7.30119(9)
b (A) 10.6870(5) 10.6111(4) 10.5890(3) 10.4563(2) 10.2147(1)
¢ A) 7.5482(3) 7.4952(2) 7.47702) 7.3894(1) 7.46574(9)
o (deg.) 90.346(3) 90.315(2) 90.298(2) 90.049(1)
V(A% 611.07(5) 597.99(4) 593.94(3) 571.042) 556.79(1)
Cal 2a(0,0,0) (Ca,Y)1° Cal 4a(0,0,0)
Call/Ln11? 2¢(0,4,0) (Call/Y11)® B (A)? 0.66(5)
Ln2 4fiL L3 (Ca2/Y2)® Ca2 4d(s13
Ca22/Ln22* 2b(0.41 (Ca22/Y22)° B (A 0.97(6)
Sbl de(ag Sbl AL
B (A)? 0.172)
Sb2 2d(0,0,4) Sb2 45(0,0.3)
B (A)? 0.25(2)
ol 4i(0,y.7) Ol 4e(0.4,2)
y 0.311(2) 0.320(2) 0.329(1) 0.3152) B (A 0.49(5)
z 0.236(3) 0.219(3) 0.224(3) 0.205(2) z 0.1553(2)
02 4i(0,y.2) 02 8h(0,y,2)
v 0.383(3) 0.386(1) 0.381(3) 0.392(1) y 0.4064(2)
z 0.753(3) 0.752(2) 0.759(2) 0.752(2) z 0.7284(2)
022 4i(0,,2) B (A)? 0.56(5)
y 0.088(2) 0.092(3) 0.088(2) 0.086(2)
z 0.725(4) 0.712(3) 0.712(3) 0.743(4)
03 8j(x,,2) 03 16j(x,y,2)
x 0.266(3) 0.272(2) 0.269(2) 0.263(2) x 0.2079(1)
¥ 0.361(2) 0.358(1) 0.361(2) 0.3560(8) y 0.3815(1)
z 0.454(2) 0.464(1) 0.461(2) 0.472(1) z 0.4351(1)
033 8j(x..2) B (A 0.37(3)
x 0.209(2) 0.195(2) 0.192(1) 0.208(2)
y 0.117(1) 0.111(2) 0.110(1) 0.120(1)
z 0.423(1) 0.426(2) 0.423(2) 0.436(2)
B (A)? 0.52(3) 0.37(6) 0.48(3) 0.77(4)
Ryp (%) 3.05(11.13) 4.33(11.15) 3.06(10.81) 4.50(8.80) 3.78(9.60)
R, (%) 2.26(8.11) 3.16(8.39) 2.33(8.18) 3.43(6.73) 2.85(7.30)
7 2.28(1.98) 2.16(2.38) 2.12(2.35) 6.19(2.34) 2.82(1.79)

#The ratio between Ca and Ln is 1:1.
®Ca and Y are randomly distributed with the ratio 2:3.

[001], which is absent in Ca,Sb,0; due to the presence of a
mirror plane perpendicular to [010], is large (18.0°). The
latter tilting reduces the coordination of Ca(l) and
the Ca(1)-O polyhedron is actually an octahedron.
Between the Sb(1)Og rows lie rows of La(2)Og polyhedra,
which are linked by common edges forming sheets
perpendicular to [010]. The geometry of La(2)Og is a
highly distorted square prism with the La-O bond
distances ranging from 2.36 to 2.86 A. The averaged value
(2.58 A) is, however, in good agreement with the sum of the
corresponding ionic radii (2.54 A) [21]. The randomly
distributed (Ca/La)(11) atoms (Table 1) also coordinate
with eight oxygens forming a deformed hexagonal bipyr-
amid. The Sb(1)Og, Sb(2)O¢ and (Ca/La)(22)O¢ octahedra
form a three-dimensional framework. The O(2) atom has
no Sb neighbours, which leads to short (Ln or Ca/Ln)-O(2)
distances (Table 2).

Another way to view the weberite structure is based on
the fcc close packing of the metal atoms with oxygens
occupying the 7/8 available tetrahedral positions in
between the metal layers (Fig. 3). In the parent weberite
(Ca,Sb,05), there exist alternating CasSb and Sb;Ca
layers. As can clearly be seen, in Ca,La;Sb;O;4 the Sb in
the CasSb layer are replaced by Ca/La atoms, whereas the
Sb atoms in the Sb;Ca remain in the same positions.

The structures of Ca,Ln;Sb;O;4 with Ln = Pr and Nd
are similar to that of Ca,La3;Sb30,4. For Ca,Y3Sb3014, the
distribution of Y and Ca is somewhat different. This can be
seen from the relatively poor agreement factors
(Rwp =8.79 and 13.67% for neutron and X-ray data,
respectively) when the structure of Ca,Y3Sb;0q4 is
modelled by using the same cation distributions found in
Ca,La3;Sb3;04. Particularly, the calculated X-ray intensi-
ties of some weak reflections, e.g. 20~ 17°, 24°, 38.5°,



3170 Y.S. Au et al. | Journal of Solid State Chemistry 180 (2007) 3166-3171

Table 2
Selected interatomic distances (A) and angles (deg.) of Ca;Ln;Sb30y4 (Ln = La and Y) and Ca,Sb,0,
CazLa3Sb3014 C32Y3Sb3014 CaZSb207
Cal-022 2.29(2) x2 (Ca/Y)1-022 2.11(2) x2 Cal-Ol1 2.8044(7) x2
Cal-03 2.34(3) x4 (Ca/Y)1-03 2.32(1) x4 Cal-02 2.242(2) x2
Cal-03 2.500(1) x4

(Ca/La)l1-0O1 2.70(2) x2 (Ca/Y)11-01 2.45(1) x2

(Ca/La)11-02 2.24(2) x2 (Ca/Y)11-02 2.15(2) x2

(Ca/La)11-033 2.60(1) x4 (Ca/Y)11-033 2.54(1) x4

La2-02 2.36(1) x2 (Ca/Y)2-02 2.370(9) x2 Ca2-02 2.431(1) x4

La2-022 2.57(1) x2 (Ca/Y)2-022 2.52(1) x2 Ca2-03 2.725(1) x4

La2-03 2.54(1) x2 (Ca/Y)2-03 2.54(1) x2

La2-033 2.86(1) x2 (Ca/Y)2-033 2.337(9) x2

(Ca/La)22-01 2.84(2) x2 (Ca/Y)22-01 291(2) x2

(Ca/La)22-02 2.29(1) x2 (Ca/Y)22-02 2.18(1) x2

(Ca/La)22-03 2.53(1) x4 (Ca/Y)22-03 247(1) x4

Sb1-01 2.004(7) x2 Sb1-0O1 2.000(6) x 2 Sb1-01 1.9576(6) x 2

Sb1-03 1.94(2) x2 Sb1-03 1.98(1) x2 Sb1-03 1.9514(10) x 4

Sb1-033 1.96(1) x2 Sb1-033 1.96(1) x2

Sb2-022 1.94(2) x2 Sb2-022 2.01(3) x2 Sb2-02 1.955(2) x2

Sb2-033 2.102) x4 Sb2-033 2.04(1) x4 Sb2-03 2.0008(9) x4

Sb1-O1-Sbl 141(1)° 135.2(8)° Sb1-O1-Sbl 137.6(1)°

Sb1-033-Sb2 137.3(8)° 135.2(9)° Sb1-03-Sb2 135.04(5)°

a
° Cal
© cali/iall
° Ln2
O ca221n22
© sb

Qo

Fig. 2. Schematic representations of the crystal structures of Ca,Sb,Og (left) and Ca,Las;Sb;Oy4 (right) showing the arrangement of metal-oxygen
polyhedrons. Their structural differences are discussed in detail in the Section 4.

o
Sb

Fig. 3. Schematic drawing of the crystal structures of Ca,Sb,0¢ (left) and Ca,LasSb;0,4 (right) showing the fee close packing of metal atoms. The oxygen
atoms are omitted from the figure for clarity.

42.4° ..., are much higher than the observed intensities. A The lattice constants of Ca,Ln;Sb;Oq4 with other
model featuring the random distribution of Ca and Y over  lanthanides have been refined from the X-ray data
the positions 2a, 2b, 2¢ and 4f significantly improves the (Table 3). The refinements indicate also that the ordering

results of the refinement (Table 1). of Ca and Ln over the positions (0,0,0) and (3,1.3) gradually



Y.S. Au et al. | Journal of Solid State Chemistry 180 (2007) 3166-3171 3171

Table 3
The lattice constants of some Ca,Ln;Sb;014 as were refined from X-ray
diffraction data

Ca,Ln;Sb;014  a (A) b (A) ¢ (A) o (deg.)
Sm 7.4664(2) 10.5409(3)  7.4445(2) 90.252(2)
Eu 7.4532(2) 10.5533(2)  7.4343(2) 90.173(2)
Gd 7.4376(2) 10.5187(3)  7.4290(2) 90.071(2)
Tb 742310(7)  10.4922(1)  7.41278(7)  90.0710(7)
Dy 7.4072(3) 10.4678(2)  7.3987(3) 90.042(3)
Yb 7.3534(4) 10.3960(5)  7.3499(2) 90.090(2)
Lu 7.3409(6) 10.3782(8)  7.3409(4) 89.928(4)

diminishes from Sm into a random structure in the case of
Ca,Y3Sb304. Due to the high pseudo-symmetry and the
limitations of the refinement program, exact refinement
of the distribution of Ca and Ln over the four positions is
not possible.

It is interesting to note that in Ca,Y3Sb3O4 the lattice
parameters ¢ and ¢ are nearly equal and o is close to 90°
(Table 1). In their X-ray diffraction study on Ca,Ln;Sbs
O14, Burchard and Riidorff [13] described the structure of
Ca,Dy;3Sb304 in the space group P4/mnc. However,
inspecting the /1 k[ indices given by the authors has shown
only a few very weak peaks, e.g. d=2.798 A indexed as
(212), violating an I-centered lattice. As has been noticed
before, the double perovskite-like Ca, LnSbOyg is sometimes
present as an impurity phase and, coincidentally, the
strongest reflections are very close to the d-spacing
mentioned above. This is probably the reason why a
primitive tetragonal unit cell has been found previously for
Ca,LnsSb3;04 containing the smaller lanthanides [13].
Nevertheless, the chiolite structure (NasAlzFq4) is not
compatible with the title compounds despite the apparent
resemblance of the stoichiometry. The chiolite structure
consists of layers of AlFg along the [001] direction; but the
similar SbOg layers in Ca,Ln3;Sb;O;4 are along the [101]
direction. Since the cation distributions resemble each
other, identification of the true structure based on the
X-ray diffraction data only may be difficult. In this respect,
neutron diffraction is better in determining the positions of
oxygen atoms in the presence of heavy atoms.

It is worth mentioning that Burchard and Riidorff [13]
reported the compounds Ca,Ln;Ta3;04 (Ln = Dy, Y, Er,
Yb) and NalnySb;014 (Ln = Nd, Sm, Y, Er and YD) as
also adopting the chiolite structure. In the light of the
present investigation, such a description may be incorrect.
In fact, the lattice parameters reported for these com-
pounds closely resemble those of Ca,Ln;Sb;O4. Our
preliminary results indicate that Ca,Ln;Tasz04 is likely to
be a distorted weberite too.

A related but somewhat different structure has been
observed in Na,NilnF; [22]. This compound is a distorted
weberite too, crystallizing in the space group Pmnb, which

is a subgroup of Imma. In this structure In®* occupies the
4b (0,0})) position just as AI’" does in the parent
Na,MgAIF,;. The octahedra are, however, tilted along
two axes parallel to the [010] and [001] direction.
Apparently, the stoichiometry of Na,NilnF- does not need
to split the cation positions, but the bigger In®* does lower
the symmetry of the parent weberite.

In conclusion, we have studied the structures of
Ca,Ln;Sb30yy, together with Ca,Sb,O7, and determined
the crystal structure in the case of Ln = La, Pr, Nd and Y
from the combined neutron and X-ray powder diffraction
data. While Ca,Sb,05 is a normal weberite, Ca,Ln;Sb;014
adopts the monoclinic space group 12/ml1, representing a
hitherto unknown type of deformation of the parent
weberite structure. The earlier reported chiolite structure
for Ca,Ln;Sb;014 has not been found.
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