Ternary Rare Earth and Uranium Nickel Arsenides Lw2NiAs2 (Ln = Tb - Yb),
LwNiAs {Ln = La - Nd, Sm, Gd, Dy - Yb), and UNiAs
Wolfgang Jeitschko, Ludger J. Terbiichte, and Ute Ch. Rodewald
Anorganisch-Chemisches Institut, Universität Münster,
W ilhelm Klemm-Strasse 8 , D-48149 Münster, Germany
Reprint requests to W. Jeitschko. Fax: +49(0)251 8333 136.
Z. Naturforsch. 56 b, 1281-1288 (2001); received August 12, 2001
Rare Earth Compounds, Arsenides, Displacive Phase Transition
The new compounds TnbNiAsa and Yb 2NiAs 2 crystallize with a hexagonal structure similar
to that reported for Zr 2NiAs 2 . It was refined for Tm 2NiAs 2 from single-crystal X-ray data in
the polar space group P63mc\ a = 408.4(1), c = 1374.2(3) pm, R = 0.044 for 176 structure
factors and 16 variable parameters. The compounds L« 2NiAs 2 (Ln = Tb - Er) are confirmed
to crystallize with an analogous structure from X-ray powder data. In contrast to the earlier
structure refinement of Zr 2NiAs 2 in the higher-symmetric space group P 63/mmc, where the
honeycomb layers of nickel and arsenic atoms are described as planar, these layers are puckered
in Tm 2N iAs 2 . These compounds are expected to undergo a displacive phase transition, with
the centrosymmetric space group P6i/m m c to be correct at high temperature. Since the room
temperature structure is polar, these compounds might be classified as ferroelectric from a
symmetry point of view. The equiatomic title compounds LnNiAs and UNiAs crystallize with
a related hexagonal structure corresponding to a superstructure of the AIB 2 type with lattice
constants varying between a = 416.2(1), c = 1636.1(4) pm for LaNiAs and a = 401.9(2),
c = 1488.5(5) pm for YbNiAs. The crystal chemistry of these hexagonal structures is briefly
discussed. Using oxidation numbers chemical bonding in the lanthanoid containing compounds
may be rationalized with the formulas (Ln+3 )2N i(As _ 3 )2 and Ln+3 N iA s~3, thus suggesting
semiconducting behavior.

Introduction

Ternary rare earth nickel arsenides have been in
vestigated for some time. The series L«2Nii 2As7
with the hexagonal Z ^Fe^P? type structure [1] and
the series L«6Ni2oAsi3 with the related hexagonal
Zr6Ni2oPi3 type structure [2] were reported first.
The tetragonal compounds LnNi2AS2 are dimorphic
and crystallize with the body-centered ThCr2Si2 and
the closely related primitive CaBe2Ge2 type struc
ture [3]. The crystal structure of the series LnNi4As2
is of the tetragonal ZrFe4Si2 type [4 -7 ]. Chemi
cal bonding in the latter series has been analyzed
on the basis of extended Hiickel calculations [8].
Other ternary rare earth nickel arsenides include
the closely related hexagonal structures of the se
ries L«i3Ni25Asi9 [9, 10], L«2oNi42As3i [11], and
Ltti2Ni3oAs2i [6, 12]. Here we report on two other
series of rare earth nickel arsenides. The new com
pounds Tm 2NiAs2 and Yb2NiAs2 crystallize with
a hexagonal structure similar to that reported for
Zr2NiAs2 [13]. The other series L/iNiAs reported

here has a closely related hexagonal structure, which
is very similar to or identical with the structure re
ported for the series LnPtAs and LnNiP, where struc
ture determinations from single-crystal data were
carried out for YPtAs [14] and TbNiP [15], respec
tively.
Experimental Section
Sample preparation and lattice constants
Samples of the ternary arsenides were prepared by re
action of the elemental components (all of nominal purity
99.9%). The early rare earth elements were purchased in
the form of ingots under paraffin oil, the others in the
form of filings. Uranium (Merck: “nuklearrein”) was ob
tained in the form o f platelets. Filings of the early rare
earth elements were prepared under dry (sodium) paraf
fin oil, which eventually was removed by washing with
dry hexane. These filings were stored under vacuum and
were only very briefly exposed to air prior to the reac
tions. Nickel was purchased in the form of powder and
the arsenic was purified by fractional sublimation as de
scribed earlier [16]. Cold-pressed powders of the elemen-
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Table 1. Lattice constants of the hexagonal compounds
L ^ N iA s , and LnN iA s. Standard deviations in the place
values of the last listed digits are given in parentheses
throughout the paper.
Compound

a [pm]

c [pm]

V [nm3]

Tb 2NiAs 2
Tb 2NiAs 2 *
Dy 2NiAs 2
Dy 2NiAs 2 *
Ho 2NiAs 2
Ho 2NiAs 2 *
Er 2NiAs 2
Er 2NiAs 2 *
T nbN iA s 2
Yb 2NiAs 2
LaNiAs
CeNiAs
PrNiAs
NdNiAs
SmNiAs
GdNiAs
DyNiAs
HoNiAs
ErNiAs
TmNiAs
YbNiAs
UNiAs

411.5(5)
411.1(1)
410.3(2)
409.5(2)
409.5(4)
409.1(1)
409.3(3)
408.3(1)
408.4(1)
407.3(1)
416.2(1)
413.2(2)
412.7(2)
411.7(1)
409.2(2)
407.1(5)
405.2(3)
403.6(2)
403.3(2)
402.6(2)
401.9(2)
404.8(1)

1405.5(8)
1402.4(7)
1395.8(9)
1394.4(7)
1386.4(8)
1385.7(2)
1384.5(5)
1372.4(4)
1374.2(3)
1350.6(5)
1636.1(4)
1611.5(8)
1595.3(5)
1581.5(2)
1558.8(5)
1545.0(9)
1519(1)
1516.6(9)
1503.5(5)
1494.6(8)
1488.5(5)
1532.5(5)

0.2061
0.2053
0.2035
0.2025
0.2014
0.2008
0.2008
0.1982
0.1985
0.1941
0.2455
0.2384
0.2353
0.2322
0.2261
0.2218
0.2160
0.2140
0.2118
0.2097
0.2082
0.2175

* Lattice constants from [13]

Fig. 1. Cell volumes of the ternary nickel arsenides
Ln 2NiAs 2, LnNiAs, and UNiAs.
tal components were annealed in evacuated sealed silica
tubes for 2 - 4 d at 500 °C, followed by 1 d at 800 °C.
The resulting products were cold-pressed to pellets and
heated under vacuum in a high-frequency furnace up to
the melting point. The uranium compound UNiAs was
prepared by arc-melting of the prereacted elemental com 
ponents.
The reaction products were obtained in the form of dark
shiny ingots. They are not very sensitive to air. Energydispersive X-ray fluorescence analyses in a scanning elec

tron microscope did not reveal any impurity elements
heavier than sodium (detectability limit 2 - 3%).
X-ray powder patterns of the samples were recorded
with a Guinier camera using q-quartz as an internal stan
dard (a = 491.30, c = 540.46 pm). The patterns could be
indexed with hexagonal cells corresponding to the struc
tures as determined for Z r 2N iAs 2 [13] and YPtAs [14].
To facilitate the identification of the diffraction patterns
the experimental diagrams were compared with calcu
lated diagrams [17] assuming the positional parameters
of the corresponding crystal structures. The lattice con
stants (Table 1) were refined by least-squares fits. The
compounds L« 2NiAs 2 and LnNiAs are represented in
Fig. 1 by their unit cell volumes. The slight deviation
of the volumes from the linear decrease expected from
the lanthanoid contraction for the compounds Ln 2 NiAs 2
is probably due to small deviations from the ideal com po
sition.
Structure Refinement o fT m 2NiAs 2
A single-crystal of Tni 2NiAs 2 was isolated from a
crushed sample obtained in the high-frequency furnace.
Weissenberg patterns of this crystal showed the high Laue
symmetry 6 1mmm. They confirmed the hexagonal cell ob
tained from the powder data and did not reveal any su
perstructure reflections. Intensity data were recorded on
an Enraf-Nonius four-circle diffractometer (CAD4) using
graphite-monochromated M o -^ Q radiation and a scin
tillation counter with pulse-height discrimination. The
background was determined at both ends o f each 6/26
scan. An empirical absorption correction was applied
from ip scan data. Further details are summarized in
Table 2.
The structure was recognized to be closely related to or
isotypic with Zr 2NiAs 2 [13], Thus, the atomic positions
as obtained in that structure refinement were used as start
ing parameters for the present structure determination of
Tm 2NiAs 2. A full-matrix least-squares program was used
[ 18] with atomic scattering factors, corrected for anom a
lous dispersion as provided by the program. As a check
for the composition we refined the structure with variable
occupancy parameters together with variable displace
ment parameters and a fixed scale factor. The following
results were obtained: Tm: 100(1)%, Ni: 93(3)%, A sl:
100(2)%, As2: 105(2)%. Thus, within three standard de
viations all occupancy parameters were correct and we
resumed refinement with ideal (full) occupancies in all
following least-squares cycles.
The structure refinement of T m 2N iA s 2 was not
straightforward. The refinement in the centrosymmetric
space group P63/mmc (as reported for Z r 2N iAs 2 ) resulted
in an extremely large displacement parameter t /3 3 for
the nickel position 2b) 0 ,0 ,1 /4 . For that reason we sub-
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Formula units per cell, Z
2
Lattice constants from Guinier powder [four-circle] data:
a [pm]
408.4(1)
[407.4(7)]
1374.2(3)
[1359.1(3)]
c [pml
V [nm ]
0.1985
[0.1954]
546.41
Formula mass
4.571
Calculated density [g/cm3]
10x 1 0 x 8
Crystal size [^m]
Transmission ratio (max/min)
1.28
Scan range up to 26 [°]
80
Range in h,k,l
±7, ± 7 ,0 -2 4
Total no. of reflections
2508
Independent reflections
276
Internal residual, R\ (all F 2)
0.1695
Reflections with 70 > 2a (I0)
176
Space group
P 6i/m m c (No. 194)
Ni on 2b)
Ni on 4e)
No. of parameters
11
12
Conventional residual, R(F0 > 2a) 0.0467
0.0454
0.1235
0.1215
Weighted residual, Rw (all F2)
Largest diff. peak/hole [e/A3]
4 .9/-3.9
5.0/-3.6
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Table 2. Crystal data
of TmbNiAsi. The refine
ment in the centrosymmet
ric space group P6ylmmc
with the nickel atoms on the
unsplit position 2b) most
likely corresponds to the
structure of the compound
at high temperature. The re
finement in the polar space
group P63mc is considered
to be the correct descrip
tion of the structure at room
temperature.

P63mc (No. 186)
16
0.0444
0.1174
4.7/-5.1

Table 3. Atomic parameters of T n^N iA si. For comparison three results are shown. The refinement in the centrosym
metric space group P63/mmc (No. 194) with the nickel atoms on the position 2b) most likely corresponds to the
structure of the compound at high temperature. The data can also be refined in this space group with a split nickel
position, resulting in a much lower displacement parameter C/33 for these atoms. At room temperature the polar space
group P6},mc (No. 186) with an ordered arrangement of the nickel atoms is the right description o f the structure. The
positional parameters have been standardized with the program STRUCTURE TIDY [19]. The z parameter of the T m l
position in space group P63mc was not refined in order to define the origin of the unit cell. See the text concerning the
refinement of the Ni position in space group P63mc.
Atom

Occup.

x

P6}/mmc, unsplit nickel position,
Tm
4/
1
1/3
Ni
2b
1
0
A sl
2c
1
1/3
As2
2a
1
0
P6ilmmc, split nickel position:
Tm
4/
Ni
4e
A sl
2c
As2
2a
P6im c, ordered
Tml
Tm2
Ni
A sl
As2

2b
2b
2a
2b
2a

1
1/3
1/2
0
1
1/3
1
0
structure at room
1
1
1
1
1

1/3
1/3
0
1/3
0

y

z

U \, = Un

Un

U \ 3 = C/23

48(2)
16(7)
18(3)
30(5)

0
0
0
0

90(3)
448(25)
52(5)
101(6)

78(4)
468(98)
77(11)
187(16)

49(2)
21(7)
19(3)
28(4)

0
0
0
0

91(3)
184(31)
51(5)
100(6)

32(4)
125(7)
553(62)
74(8)
194(11)

51(2)
42(2)
16(4)
18(2)
28(3)

0
0
0
0
0

79(3)
97(3)
206(20)
49(4)
102(5)

C/33

hypothetical high temperature (/z-)form:
77(4)
2/3
0.61764(8)
97(3)
1/4
33(14)
0
1278(83)
1/4
2/3
37(7)
82(12)
0
0
186(16)
59(9)
2/3
0
2/3
0

0.61767(8)
0.2319(8)
1/4
0
temperature (/-form):
2/3
2/3
0
2/3
0

0.61767
0.8822(1)
0.2336(3)
0.2493(8)
0.0009(8)

sequently refined this atomic position in the correspond
ing split position 4e) 0,0, z. However, since a structure
with a statistical occupancy of an atomic position is un
satisfactory, we searched for a space group of lower sym
metry which allows a refinement for a corresponding

97(3)
42(14)
38(7)
57(9)
102(4)
84(4)
33(9)
36(4)
56(6)

C/eq

structure with an ordered distribution of occupied and
unoccupied nickel positions. Since the space group ex
tinction of hhl only observed with I = 2n was followed,
only two other translationengleiche space groups with
the high Laue symmetry (6Immm) are possible: P62c

1284

W. Jeitschko et al. ■Ternary Rare Earth and Uranium Nickel Arsenides

Table 4. Interatomic distances in the structure of
Tni 2NiAs 2 . These distances (pm) were calculated using
the lattice constants obtained from the Guinier powder
data and the positional parameters as obtained from the
refinement in space group P6ymc. All distances shorter
than 400 pm are listed. Standard deviations are all 0.8 pm
or less.
P ^ lm m c : unsplit Ni
position, hypothetical high
temperature (h-)form
Tm:

3As2
3Ni
3A sl
lTm

285.9
297.8
297.8
363.8

P6imc: ordered structure
at room temperature,
/-form:
T m l:

Tm2:

Ni:

3A sl
6 Tm

235.8
297.8

2As2

343.6

A sl:

3Ni
6 Tm

235.8
297.8

A sl:

As2:

6 Tm

285.9

As2:

2Ni

343.6

Ni:

3As2
3Ni
3 A sl
lTm 2
3As2
3Ni
3A sl
lTm 2
3 A sl
3Tm l
3Tm2
1As2
1 A s2

3Ni
3Tm l
3Tm2
3Tm l
3Tm2
INi
INi

285.2
284.6
297.2
363.5
286.7
311.9
298.2
363.5
236.8
284.6
311.9
319.8
367.3
236.8
297.2
298.2
285.2
286.7
319.8
367.3

(No. 190) and P6^mc (No. 186). If the high Laue sym
metry were mimicked by twinning, two more transla
tionengleiche space groups have to be considered: P 3 \c
(No. 163) and P 3 \c (No. 159). We have then transformed
the atomic postions of Tm 2NiAs 2 as obtained in the re
finement in P ^ /m m c to those of the space groups with
the lower symmetry. It turned out that the special posi
tions o fT m 2 N iAs 2 in the space groups P62c and P3 lc are
exactly the same as in P ^ lm m c . Hence, the refinements
in these lower symmetry space groups could not result
in a different structure. In contrast, the special atomic
positions offered in the two polar space groups P6ymc
and P 3 \c allow for a structure - the same one for these
two space groups - with an ordered distribution of occu
pied and unoccupied nickel positions. Thus, we refined
the structure in the space group P6^mc. The origin on
the z axis was fixed at a value obtained previously for
the Tm position. It turned out that a simultaneous refine
ment of the z parameter for the nickel position together
with anisotropic displacement parameters for this atom
was not possible because of parameter interactions. We
therefore refined the z parameter of the nickel position

together with an isotropic displacement parameter of that
position and fixed the thus obtained z parameter in the
final refinement cycles with anisotropic displacement pa
rameters for all atoms. The resulting Flack parameter was
0.76 with a standard deviation of o = 0.34. The atomic
parameters for the refinements in the two space groups
P6^lmmc and P6?,mc are compared in Table 3. Table 4
lists the interatomic distances as obtained in the refine
ment of the structure in the centrosymmetric space group
P6i/m m c with unsplit nickel positions, corresponding to
the hypothetical structure at higher temperature as dis
cussed below. These distances are compared with the dis
tances resulting from the refinement of the ordered room
temperature structure in the polar space group Pfamc.

Discussion

Of the six compounds L«2NiAs2 (L n = Tb - Yb)
prepared and characterized by us, the four com
pounds with L n = Tb - Er have already been reported
by Ghadraoui, Pivan, Guerin, and Sergent [13].
In addition, these authors also reported the iso
typic zirconium compounds Zr2NiP2 and Zr2NiAs2.
They determined the structure of these compounds
from single-crystal X-ray data of Zr2NiAs2 and
Ho2NiAs2 in the centrosymmetric space group
P63/m m c. However, for the nickel positions they
had obtained unusually large thermal ^parameters
(B eq values of 3.39(6) and 2.59(8) A2, respec
tively), indicating that the nickel positions are not
entirely correct or that they are not fully occu
pied. Our structure refinement of Tm 2NiAs2 in that
space group agrees with the results obtained for
Zr2NiAs2 and Ho2NiAs2 including an unusually
large isotropic B value of 2.4(2) A2. The refinement
with anisotropic displacement parameters showed
that the t /33 value of the nickel position was very
large with 1278(83) pm2. We therefore refined a
split position for the nickel atoms, resulting in a
much smaller, but still relatively high t /33 value of
468(98) pm2. Our subsequent refinement for an or
dered structure in the polar space group Pb^mc also
yielded the high t /33 value of 553(62) pm2, but this
value is much lower than the value of 1278(83) pm 2
obtained for the nickel position in the centrosym
metric space group. We also thought about the possi
bility that the space group extinctions, indicating the
c glide plane, might be misleading. Only the weakly
scattering nickel atoms may deviate from the glide
plane, and reflections h h l with / = 2n + 1 may be
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Fig. 2. Crystal structure of /-Tm 2N iA s 2 . At the upper lefthand part of the figure the arrangement of the metal octahedra and trigonal prisms surrounding the arsenic atoms
is shown in a projection perpendicular to the hexagonal
axis. At the right-hand side the near-neighbor coordina
tions are outlined. The unit cell is indicated with dashed
lines. At the bottom of the figure the structure is pro
jected along the hexagonal axis. At the left-hand side one
layer of the honeycomb net of nickel and arsenic atoms
is shown.

too weak to be observable. We therefore refined
the structure in the centrosymmetric group P3m\,
which is also a translationengleiche subgroup of
P ^lm m c. In this space group the nickel atoms ob
tain the twofold position 2c) 0,0, z. Therefore, the
nickel atoms are allowed to leave the special po
sition with z = 1/4 without requiring a refinement
on a fourfold split position. However, the result
ing structure was practically the same as the one
obtained for the space group P 63/mrac without the
split nickel position. For the nickel atoms on the 2c)
position of P 31m 1 we obtained a z value of 0.250( 1)
and again a huge displacement parameter of U33 =
1239(71) pm2.
Thus, for the room temperature data the refine
ment in the polar space group Pfym c gave the best
result. At higher temperature we expect the com
pound to undergo a displacive phase transition to the
centrosymmetric space group P ^lm m c. The nickel
atoms should then occupy the position 2b) 0,0,1/4,
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and the large t /33 value obtained by us from the room
temperature data would then correspond to real ther
mal motion at high temperature. From a symmetry
point of view such a displacive phase transition from
a centrosymmetric crystal class (point group) at high
temperature to a structure with a polar crystal class
at lower temperature of the type 6 /mmm —> 6 mm
can be classified as ferroelectric. In this context we
should point out that the lanthanoid containing com
pounds L«2NiAs2 might well have at least a small
band gap, as is discussed below. Hence, it might well
be possible to switch these compounds from one ori
entation state with the polar sixfold axis pointing up
to the other state with the polar axis pointing down
by applying an electric field.
The structure of Tni2NiAs2 as drawn with the
program DIAMOND [20] is shown in Fig. 2 in pro
jections perpendicular to the hexagonal axis (upper
part of the figure) and along the hexagonal axis
(lower part). On the left-hand side of Fig. 3 the
structure is shown in a projection emphasizing the
puckered honeycomb net formed by the nickel and
the arsenic atoms. If the structure is refined in the
space groups P ^tm m c, P62c, P3\c, and P 3\m the
honeycomb nets of nickel and arsenic atoms are flat
as a consequence of the symmetry (P6 i/mmc, P62c,
and P31c) or as a result of the refinement (P3\m),
as discussed above. This structure most likely is the
thermodynamically stable form at high temperature.
In discussing the near-neighbor environments
of Tm 2NiAs2, we will use the designation hTm 2NiAs2 for the hypothetical high-temperature
form with the higher symmetry, while we des
ignate the lower-symmetric form, stable at lower
(room) temperature, with the letter I. Both modi
fications have very similar near-neighbor environ
ments with a small difference in the coordinations
of the nickel atoms. The thulium atoms are octahedrally coordinated by arsenic atoms with average
Tm-As distances of 291.8 pm in the /z-form and
291.2 and 292.5 pm for the two thulium positions
in /-Tm 2NiAs2. These distances are only slightly
larger than the distance of 286 pm in the TmAsö octahedra of the binary compound TmAs with NaCl
type structure [21]. Both modifications have two
kinds of arsenic atoms. The Asl atoms are situated
in a trigonal prism of thulium atoms with three ad
ditional nickel atoms outside the rectangular faces
of the thulium prism. The As2 atoms have octa
hedral thulium coordination. Two additional nickel
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*JL y
TrrioNiAs,

atoms outside two opposing faces of the thulium
octahedron complete this coordination of the As2
atoms. The corresponding As2-Ni distances are all
rather long: 343.6 pm (2 x ) in the /i-modification and
319.8 and 367.3 pm in the /-form. The three Asl-Ni
distances are much shorter, 235.8 and 236.8 pm, re
spectively, in the two modifications. Thus, the Asl
atoms have nine strongly bonded neighbors (6 Tm +
3 Ni), whereas the As2 atoms have only six strongly
bonded thulium neighbors; the two additional nickel
atoms are relatively far away. This difference in the
near-neighbor coordinations of the arsenic atoms is
reflected in the As-Tm distances which are much
shorter for the Asl atoms (297.8 pm on average)
than for the As2 atoms (on average 285.9 pm).
The difference between the two modifications of
Tm 2NiAs 2 can be seen primarily in the environ
ments of the nickel atoms. They are situated in a
relatively large trigonal prism of thulium atoms.
In the h-form the Ni-Tm distances are all of the
same length with 297.8 pm. This distance may be
compared to the sum of the metallic radii of these
two elements for the coordination number 12 which
amounts to 299.2 pm [22, 23]. In comparing these
two distances one has to keep in mind, that the coor
dination numbers are much lower in Tm 2NiAs2 and
that the thulium atoms in that ternary compound (be
ing the most electropositive components) have an
ionic character. From both of these considerations
one would expect much shorter Ni-Tm distances if
there were strong Ni-Tm bonding. Thus, the strong
bonds of the nickel atoms are formed with three As l
atoms which are coplanar in the h-form, however,

YPtAs

Fig. 3. The structure of /Tm?NiAs 2 as compared to the
structure of YPtAs. The rare earth
atoms of the two hexagonal struc
tures have the stackings A ABB
and AAAA, respectively. The
honeycomb nets of nickel and ar
senic atoms are outlined.

with a large thermal motion of the nickel atoms per
pendicular to the plane of the three Asl atoms. In
the /-form this thermal motion is frozen in, resulting
in a puckering of the honeycomb net formed by the
Ni and Asl atoms. In both forms of Tm 2NiAs2 two
such nets extend perpendicular to the translation
period c. The c axis of the low-temperature form
(space group P 6 ?,mc) is polar, and the puckering is
such that all nickel atoms of the two nets point in the
+ c direction. They might be switched to the oppo
site direction by applying an electric field along the
c direction. However, this could be verified exper
imentally only, if the electrical conductivity along
the c axis is not too high.
The right-hand part of Fig. 3 shows the structure
of YPtAs [14]. As can be seen, this structure is very
similar to that of Tm 2NiAs 2. Both structures contain
puckered honeycomb nets of transition metal and
arsenic atoms, and in both structures the rare earth
atoms form two-dimensionally infinite hexagonal
close-packed layers. A difference arises through the
stacking of these layers. In Tm 2NiAs2 the stacking
of the thulium layers is in the sequence AABB,
AABB, whereas in YPtAs the yttrium layers have
the sequence AAAA, AAAA. The voids formed by
two adjacent A layers or two adjacent B layers are
trigonal prismatic. In both structures these voids are
filled by alternating nickel and arsenic atoms. How
ever, the structure of Tm 2NiAs 2 also contains layers
with the interface AB and the equivalent BA. The
voids between these layers are octahedral, and they
are filled only by arsenic atoms. Thus, the YPtAs
type structure has double as many transition metal
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atoms in the hexagonal cell than the structure of
Tni2NiAs2.
The powder patterns of the presently reported
compounds LnNiAs (Ln = La - Nd, Sm, Gd, Dy
- Yb) and UNiAs could be indexed with hexago
nal cells (Table 1) corresponding to that of YPtAs
[14] and isotypic TbNiP [15]. The agreement be
tween the observed X-ray intensities and the ones
calculated, assuming a YPtAs type structure, is ex
cellent. Nevertheless, we should mention that we
have not observed any reflections hkl with uneven I
indices. The strongest reflection of that type, calcu
lated with the positional parameters of YPtAs, is the
reflection 103. It has an intensity of only 1% of the
strongest reflection 104. Thus, the powder patterns
of the new equiatomic compounds prepared by us
could well be indexed with a hexagonal unit cell cor
responding to that of ScAuSi [24] or NdPtSb [14].
Both of these structure types are very similar to the
structure of YPtAs, but their c axis is only half as
large as that of YPtAs. The large rare earth atoms
of these structures all have the same arrangement as
the aluminum atoms in the well known AIB2 type
structure. The differences arise through the order
and different kinds of puckering of the atoms in
the two-dimensionally infinite nets corresponding
to the boron atoms in AIB2. These various possible
superstructures of the AIB 2 type have recently been
reviewed by Hoffmann and Pöttgen [25].
In the new equiatomic arsenides LrcNiAs and
UNiAs reported here, the heavy Ln and U atoms
dominate the X-ray scattering. Furthermore, the
nickel and arsenic atoms (atomic numbers 28
and 33, respectively) have rather similar scattering
power. Thus, it is difficult to distinguish the various
closely related possible structure types for the new
equiatomic ternary compounds on the basis of their
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X-ray powder data. We suggest them to be isotypic
with YPtAs, but other closely related structures can
not be ruled out.
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