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Crystallographic and physical properties of cubic Er, xNi1Bg, Yby xNiz1Bg and Luy xNiy1Bg have been
studied. Their crystal structures have been established from single-crystal and powder X-ray diffraction
data (space group Fm3m, Cry3Cg type of structure): Er,_,Niy;Bg, a = 10.6520(2) A, R = 0.041, Ry = 0.044
(for x=0.18); Yby_xNi»Bs, a=10.6412(2)A, Rr=0.021, Rw=0.022 (for x=0.14); a=10.6243(2)A,
Rp=0.023, Rw = 0.025 (for x = 0.30); Luy_xNizBg, a =10.6269(2) A, Rr = 0.023, Ry = 0.023 (for x = 0.35).
Small homogeneity ranges extend from x = 0.1-0.9 for Er;_,Ni;Bg and from x = 0.1-0.3 for Yb,_xNiz1Bg.
No homogeneity range was found for Luy xNiz1Bg (x =0.35). Magnetization measurements for Yb;
_xNiz1Bg and Er,_,NiyBg reveal the 4f'> (Yb3*) and 4f"! (Er>*) electronic state and no magnetic ordering
above 1.8 K. RE;_4Niz1Bg compounds show metallic behavior in electrical conductivity.

© 2008 Elsevier Masson SAS. All rights reserved.

1. Introduction

The class of “1-boride” intermetallic compounds which adopt
the cubic Crp3Cg type of structure (space group Fm3m) [1], has
about 85 representatives [2]. Rare-earth metal (RE) containing
ternary borides with overall composition RE;Niy1Bg (RE =Ho, Er,
Tm, Yb, Lu) are known to exist. Atomic coordinates and displace-
ment parameters were refined for LuyNizBg [3] and Ho,Niy1Bg [4]
from powder x-ray diffraction (XRD). In the case of LuyNi»;Bg and
Ho,Niy1Bg compounds, the distances between the RE (occupying
the 8c position) and Ni atoms (in 32f) are significantly smaller than
the sum of atomic radii of the elements (shorter by about 13% for Ho
and 17% for Lu). For many other borides of this family only lattice
parameters have been reported so far [3]. The absence of detailed
crystallographic data and metallographic investigations does not
allow a deeper analysis of interatomic distances which would be
necessary to understand structural features of these metal-rich
borides.

During the systematic study of the Er-Ni-B and Yb-Ni-B
ternary systems the EryNiy1Bg and Yb,Niy1Bg borides were found
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[5,6]. Systematic variations of the lattice parameter have been
observed in multiphase samples, which may indicate a possible
homogeneity range. These preliminary results prompted us to
perform a detailed investigation of the crystal structures of
El‘z,xNimBG, sz,XNimBG and LUZ,xNiﬂBe.

2. Experimental

Samples (for compositions see Table 1) were prepared from
filings of the corresponding rare-earth elements (Ames,
99.95 wt.%), Ni powder (100 mesh Chempur, 99.95 wt.%) or foil
(Alfa Aesar, 99.99 wt.%) and crystalline B powder (<100 pm,
Chempur 99.995 wt.%).

Corresponding rare-earth metals, nickel and boron were mixed
and pressed into pellets (8 mm diameter). The samples were then
arc-melted and remelted several times (weight loss 1-3%). All these
manipulations were performed inside an argon-filled glove box
(p(02/H20) < 0.1 ppm). For homogenization annealing each Yb-
and Er-containing sample was put inside an Al,O3 crucible and
sealed in a Ta tube. The tubes were enclosed in quartz ampoules
and kept at 1100 °C for 4 days followed by 14 days at 800 °C and
finally quenched in cold water. Samples containing Lu were arc-
melted and then heat-treated in Ta tubes at 920 °C for 7 days. The
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Table 1
Composition and lattice parameters of RE; 4Niy1Bg (RE = Er, Yb, Lu).

Nominal composition Phases observed

Composition of the RE;_,Niy;Bg phases (WDXS analysis)

Lattice parameter for RE;_,Niy;Bg

Er,Niy;Bg* Er,_4NiyBg + ErNigB Ery.77¢6)Ni20.5(1)B6.7(2) 10.6520(2)
Ery7NizBg Ery_xNiBg Er1.63(9)Ni20.9(1)B6.5(2) 10.6334(2)
Ery5NizBg Ery_xNiz1Bg Er1.45(9)Ni20.9(1)Bs.6(2) 10.6240(3)
Er10Niz1Bs Er,_,Niy Bg + NizB Ero.96(9)Ni21.5(1)Bs.6(1) 10.6170(2)
Yb,Niy;Bg? Yb,_,Niz1Bg + YbNisB Yb1‘85(3)Ni20'97(3)Be'zu) 10.6412(2)
Yb17Niz1Bs® Yb, xNiz1Bs Yb1.71(9)Ni20.74(9)B6.6(1) 10.6243(2)
Yb15Niz1Bs Yb,_,NizBs + NizB Yb1.68(3)Ni20.76(7)Be.5(1) 10.6229(2)
Yb; oNiz;Bs Yb,_,Niz;Bg + NisB Yb 51(9)Ni21.11(9)B6.4(1) 10.6228(3)
LU1.5Ni21BG LUz,xNiz]BG—}— LU2Ni]7 = 106256(2)
].l]zNiz]Bea Lu2,XNi21BG aF LUzNi17 LU1_57(6>Ni21.O(1)Bs_4(1) 10.6269(4)

2 Samples from which single crystals were extracted.

resulting samples contained numerous irregular shaped crystals
with metallic luster. They are stable in air for a long time.

All samples were characterized by powder XRD performed on
a HUBER G670 imaging plate Guinier camera equipped with a Ge
monochromator and Cu Ko radiation (1 = 1.54056 A). Phase anal-
ysis was performed by using the WinXPOW program package [7].
The lattice parameters were refined by least-squares fitting of
powder data with LaBg as internal standard (a = 4.1569 A) by using
the WinCSD software [8].

Irregularly shaped crystals of RE; 4Niy1Bg (RE =Er, Yb and Lu)
were isolated from annealed samples. Their quality was checked by
Laue photographs. The single-crystal intensity data were collected
on a Rigaku AFC7 diffractometer equipped with a Mercury CCD
detector applying Mo Ka radiation (1= 0.71073 A).

For metallographic examination, pieces of about 3 mm diameter
were cut from the annealed samples. They were embedded in
epoxy resin. Grinding was performed on abrasive papers (500 and
1000 grit silicon carbide) with alcohol-based lubricants. Polishing
was done using slurries of 9 and 3 pm diamond powder in alcohol-
based lubricants. The microstructures were examined optically
(Zeiss Axioplan 2) and with a scanning electron microscope (Philips
XL 30). The compositions of the observed phases were analyzed by
energy dispersive x-ray spectroscopy (EDXS) (Philips XL 30) and
wavelength dispersive x-ray spectroscopy (WDXS) (Cameca SX
100) using ErNis, YbyNiq7, LuSi and Ni3B as standards. The inten-
sities of the lines B Ka, Ni Lo, Er Lo, Yb M and Lu Lo were deter-
mined at an excitation current of 100 nA at 15 keV. Results from
WDXS analysis are in good agreement with compositions deduced
from analysis of powder XRD data and compositions derived from
single-crystal data refinement (see Table 1), moreover no
contamination by oxygen and/or carbon was detected.

The magnetization of polycrystalline sample pieces was
measured in a SQUID magnetometer (MPMS XL-7, Quantum

Table 2
Crystallographic data of RE;_,NiyBg (space group Fm3m, Z=4).

Design) in external fields between 20 Oe and 70 kOe and temper-
atures between 1.8 K and 400 K. Electrical resistivity was deter-
mined on cuboid-shaped polycrystalline blocks, cut from the
annealed samples, by a dc four-point method between 4 K and
320 K. The estimated inaccuracy in p(T) due to the geometry factor
is +20%. The heat capacity measurements were performed with
arelaxation-type calorimeter (PPMS, Quantum Design) in magnetic
fields up to 90 kOe between 1.8 K and 320 K for the Yb and Lu and
up to 100 K for the Er compound on the samples used for resistivity
measurements.

3. Results and discussion
3.1. Homogeneity ranges

To study the homogeneity ranges Er, Yb and Lu containing
samples with various RE content have been synthesized (Table 1).
Lattice parameters slightly decrease with decreasing of RE content,
indicating following homogeneity ranges: 0.1<x<0.9 for
Ery_xNiy1Bg and 0.1 <x<0.3 for Yby_xNiy1Bg compounds. WDXS
investigation clearly confirmed this finding (Table 1). Thus,
different partial occupancy of the 8c crystallographic position (see
below) by RE atoms in the crystal structure leads to the existence of
homogeneity ranges (Tables 2 and 3). No significant change of
lattice parameters was observed in the case of the Lu compound:
a=10.6256(2)A for a sample with nominal composition
Luq5Niy1Bg, which is within 3 e.s.d. equal to the value for a sample
with the nominal composition Lu;NiyBg. This fact as well as the
multiphase composition of all synthesized Lu samples, allow us to
conclude on the constant composition Luqgs(s)Niz1Bg which was
obtained from single-crystal XRD (Table 2). Thus, we observe
a decrease of the extent of the homogeneity ranges with decreasing
atomic radius of the RE atoms.

Empirical formula

Er1.82(5)Ni21Bg

Yb1.70(3)Ni21Bs

Yb186(2)Ni21Bs

Luy.65(6)Ni21Bg

Lattice parameter (a, A)?
Cell volume, A>

Number of refined parameters

ze(max)
Index ranges

Reflections collected
Unique reflections
Rint

Observed reflections (with Fpy > 40 (F))

Extinction coefficient
RF/wa

10.6520(2)
1208.63(7)
14

62.80
15<h<15 —15<k<12,
~15<1<13
2273

131

0.053

131
0.00010(2)
0.041/0.044

10.6243(2) 10.6412(2) 10.6269(4)
1199.23(7) 1205.0(2) 1200.1(1)
67.00 66.15 6739
_15<h<16, —15<k< 13, _15<h<15, —10<k< 15, _16<h<15, —15<k<15,
~16<I<11 “15<l<1 “1<I<15
3231 2496 2655

154 149 153

0.033 0.033 0.054

139 149 139
0.00170(8) 0.00099(5) 0.0041(2)
0.023/0.025 0.021/0.022 0.023/0.023

2 Lattice parameters were refined from powder diffraction data.
® Re= S 1Fol—IFcll[S1Fol; Rw = (Sw(Fo—Fe Y [ w(F3))' 2.
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Table 3
Coordinates, displacement parameters and occupancy factors (G) for RE;_4Ni»{Be.
Atom Site Coordinates Ery.8,NizBg Yb1.70Niz1Bg Yb186Niz1Bg Luy65Niz1Bg

G, xory Biso G, xory Biso G, xory Biso G, xory Biso
RE 8c 1/4 1/4 1/4 0.907(4) 0.63(1) 0.850(4) 0.58(1) 0.930(3) 0.53(1) 0.826(8) 0.47(2)
Nil 4a 0 0 0 0.39(5) 0.38(3) 0.46(3) 0.41(3)
Ni2 32f X X X 0.3875(1) 0.69(2) 0.38671(9) 0.70(1) 0.38715(6) 0.59(1) 0.38672(8) 0.59(2)
Ni3 48h 0 y y 0.1690(1) 0.51(3) 0.16914(7) 0.46(2) 0.16893(5) 0.46(2) 0.16950(7) 0.45(2)
B 24e x 0 0 0.270(2) 0.9(3) 0.270(1) 0.5(2) 0.270(1) 0.8(2) 0.269(1) 0.6(2)

3.2. Crystal structures

Single crystals were mechanically extracted from samples with
nominal compositions EryNiy;Bg, YbyNiz1Bs, Ybq7Ni»;Bg and
Lu,Nip1Bg. Crystallographic details are presented in Table 2, atomic
coordinates, isotropic and anisotropic displacement parameters are
listed in Tables 3 and 4. The crystal structure of ErisNiy;Bg
compound has been refined from powder XRD data using a full
profile method. The observed and calculated profiles are shown in
Fig. 1 (R;=0.059, Rp = 0.077). All RE;_4Ni»1Bg compounds crystal-
lize with the Cry3Cs type of structure [9]. In these compounds B
atoms are occupying the 24e position of C atoms, while in three
crystallographic sites (4a, 32f and 48h) occupied by Cr atoms in the
prototype Ni atoms are situated. In all cases a partial occupancy of
the 8c position by RE atoms is observed, which is in good agreement
with results of WDXS analysis (see Table 1). This is a new feature for
the first time observed in RE;NiyBg borides [2] which has not been
reported up to now. The anisotropic elongation of the displacement
ellipsoid of the Ni2 atoms, being part of the coordination sphere of
the RE atoms, in the direction towards the central atom (Table 4) is
related to the vacancies.

The unit cell of Luyg5Nix1Bg as well as the coordination poly-
hedra of all atoms are presented in Figs. 2 and 3. The structural
peculiarities of the arrangement of columns formed by polyhedra of
Ni atoms consisting of tetragonal antiprisms (filled by B atoms)
separated by a cubo-octahedron and an empty cube, were already
reported earlier [9,10], other structural features of compounds with
the Cry3Cg type of structure and its group - subgroup relation to
a cubic close packed arrangement of Ni and B atoms are discussed
in detail in [11] and [12]. The volume of the empty cube in the
structure of the LujgsNixiBg compound is about 14 A3, while the

Table 4

Anisotropic displacement parameters in the crystal structures of RE;_xNiz;Bg.
Atom Bn By B33 Bz Bis By
Er1.82Niz1Bs

Er 0.63(3) Bn By 0 0 0

Ni1 0.39(8) Bn By 0 0 0

Ni2 0.69(3) B1y B 0.18(3) B2 B2

Ni3 0.68(6) 0.43(3) B 0 0 —0.00(4)
Yb1.70Ni21Bs

Yb 0.58(2) B1y By 0 0 0

Nil 0.38(5) Bn By 0 0 0

Ni2 0.70(2) Bn By 0.25(2) B2 B2

Ni3 0.56(4) 0.41(2) Bao 0 0 0.00(3)
Yb186Ni21Bs

Yb 0.53(2) B By 0 0 0

Nil 0.46(4) B1y B 0 0 0

Ni2 0.59(2) By By 0.12(2) B> Bia

Ni3 0.51(3) 0.44(2) Bos 0 0 —-0.03(2)
Luy 65Niz1Bs

Lu 0.47(3) B By 0 0 0

Ni1 0.41(6) B1y By 0 0 0

Ni2 0.59(3) B1 By 0.15(3) B> B>

Ni3 0.50(4) 0.43(3) B 0 0 0.00(3)

volume of the tetragonal antiprism, filled by B atoms, is =16 A3.
Boron atoms in the structures of binary and ternary borides crys-
tallizing with CuAl, and BaAly types have tetragonal antiprismatic
coordination [10]. So, in the structure of ErFe,;B, (BaAly type) [13]
the volume of the tetragonal antiprism is =24.1 A> and in the
structure of NiyB (CuAl, type) [14] boron atoms are situated in
antiprisms with a volume of =18.1 A3

The RE atoms are coordinated by 4Ni2 and 12Ni3 which form
a Friauf polyhedron. Similarly to the previous results reported for
Ho,Ni»Bg [4], the minimal RE-Ni2 distances in the compounds
with Er, Yb and Lu (Table 5) are much shorter than the sum of the
atomic radii of the elements (rg;=1757A, ryp=1940A4A,
rw=1734A, rnj=1.246 A, r5=0.88 A [15]). A reduction of these
distances by 15.5% in ErqgyNi»;Bg and LuygsNiz1Bg and 21% in
Yb1.70Niz1Bg is observed (the nearest neighbors of RE atoms are
4Ni2 atoms forming a tetrahedron (Fig. 3)). The same observation is
made in AlsNixoBg (0al-ni = 2.411, raj=1.431 A, reduction of 10%)
[12] and in InyNiy;Bg (01n-ni = 2.493, 1, = 1.626 A with reduction of
13.3%) [11]. The contraction increases with increasing rg (R=p-
elements or RE in 8c position). In the case of Cry3Cg the smallest
distance d¢cr_cr = 2.437 A within the [Cr4] tetrahedron centered by
Cr atoms in the 8c position is reduced only by 2.4% (rc, = 1.249 A).

Such a significant decrease of interatomic distances is usually
not observed in intermetallic compounds but quite frequently
occurs in the structures of ternary borides containing Ni:
Ergg17NigooB  with  dg_nj=2.619 A [16], HosNijsBg  with
OHo-Ni = 2.666 A [17]. Also Yb atoms are in close contact with the
other four Yb in a similar configuration of RE-4RE found in the
Laves phase YbNi; (dyp_yb = 3.072 A with shortening of 20.8%) [18].
From these findings it can be deduced that the short distances
observed in the RE;_xNi»;Bg structure must be considered as
inherent feature of this transition-metal-rich structure.

Intensity (arb. units)

60 70 80 90
NIRRT

v

20°

Fig. 1. Experimental (dots) and calculated (solid line) powder XRD patterns of
Erq5Niy1Bg (Cu Koy radiation) together with difference curve resulted from Rietveld
refinement. Ticks correspond to calculated peaks positions.
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Fig. 2. 3D view of the stacking of the cubooctahedra and tetragonal antiprisms in the
structure of LuygsNip;Bg. White sphere: Lu atoms.

In the RE; xNi>1Bg compounds the Ni atoms possess coordina-
tion numbers (CN) of 12, 13 or 14 and isolated B atoms are situated
in tetragonal antiprisms (CN = 8) formed by Ni atoms (Fig. 3 and
Table 5). We do not observe shortening of more then 4% for dnj_nj or
onj-p distances.

Compounds with the Cry3Cg-type crystal structure containing
RE are known in RE-Pd—{Si, Ge, P} and in the RE-Ni-B systems [19].
Moreover, they are reported in the R-R'—{B, P} (R-p-element, R-d-
element) systems [2]. The composition of the majority of these
compounds is RyR!»1Bg, but for some of them deviate from this
formula because some part of R!-atoms are substituted by R-atoms
(e.g.: A13Ni2035, Mnj3Coy0Bg, Mg3‘5Ni1g.5B5 [2]) Thus, the composi—
tion of these compounds may be described by R2+nR121_nB6, which
indicates a possibility of formation of homogeneity ranges. It has
been observed that in the borides with the Cry3Cs (R241nR'21-1nBs)
structure type, the ratio rg/rk usually is between 1.02 and 1.40 [10].
IfR and R! components have similar atomic radii and are situated in
neighboring groups of the periodic chart of elements, such borides
may exhibit a homogeneity range by R/R’ substitution. On the other
hand, an increase of rR/r}q ratio and strong difference in electronic
structure may lead to shrinking of the homogeneity ranges in
ternary borides of this structure type. In case of {Er, Yb, Lu}
2_xNiz1Bg compounds we do not observe RE-Ni substitution.

3.3. Magnetic and electronic transport properties

The inverse magnetic susceptibility H/M(T) of the Ybq7Ni»{Bg
sample (Fig. 4) is typical for the 2F7/2 crystal electric field (CEF)
ground state multiplet of the 4" configuration of Yb3*. Usually, in
intermetallic compounds of ytterbium, a Curie-Weiss fit for high
temperatures gives values for the effective paramagnetic moment
uefr. The determined uegr of 6.26 pg/f.u. (range of fit 150 K-400 K), is
somewhat larger than expected (4.80 g instead of 4.54 g for free
Yb3* ions). The Weiss temperature © from the Curie-Weiss fit is
negative (Opigh =—32.9(8)K). In high-temperature fits of Yb3+
compounds the negative ® usually does not indicate antiferro-
magnetic interactions but reflects the CEF splitting. For low-fields
(20 Oe) a Curie-Weiss behavior is found down to 4.0 K. The ®joy
obtained from a Curie-Weiss fit between 4K and 14 K is only

Fig. 3. The crystal structure of LuqgsNiz1Bg: coordination polyhedra of atoms and
arrangement of columns of tetragonal antiprisms separated by cubooctahedra and
empty cubes.

Table 5
Interatomic distances (6, A) in the structures of RE;_,Niy;Bg.

Atoms ErigoNi2iBs  Yb170Ni2iBs ~ YbigsNi2iBs  LuiesNiaiBs  CN
RE  —aNi2  2537(1) 2.516(1) 25277(7)  25165(9) 16
_12Ni3  29205(5)  29207(3)  2.9267(2)  2.9192(3)

Nil —12Ni3  2.545(1) 25413(7)  25422(6)  25474(7) 12
Ni2 -3B 211(1) 2.106(6) 2108(7) 2113(6) 13
J3Ni2 2.397(2) 2.407(1) 2.4018(9)  2.408(1)

_1RE  2.537(1) 2.516(1) 25277(7)  2.5165(9)
_6Ni3  2.686(2) 2.673(1) 26815(8)  2.671(1)

N3 —2B 210(1) 2.092(6) 2.094(6) 2.089(5) 14
_IN3  2.442(2) 2.430(1) 2.4401(8)  2.420(1)

NIl 2.545(1) 25413(7)  25422(6)  2.5474(7)
_ANi3  2.545(1) 25413(7)  25422(6)  2.5474(7)
_ANi2  2.686(2) 2673(1) 26815(8)  2671(1)

_2RE  29205(5)  29207(3)  29267(2)  2.9192(3)

B —4Ni3  210(1) 2.092(6) 2.094(6) 2.089(5) 8
“4AN2  211(1) 2.106(6) 2.108(7) 2.113(6)
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Fig. 4. Inverse magnetic susceptibility H/M of polycrystalline Yb;7NiyBg
(Hext=10kOe) and low-field low-temperature magnetic susceptibility M/H

(Hext =20 Oe) vs. temperature. A Curie-Weiss fit to the high-field data (see text, solid

line) and its extrapolation (dashed line) is shown.

0
V"

20

8
. Ery63MN218s
~—~ 15t 16
's
: 4
H=1k0e,
E 10F kY l 14
S
=
% 5 2
H:‘\OOOeT—»
0 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 L O
¢} 100 200 300 400

Temperature (K)

Fig. 5. Inverse magnetic susceptibility H/M of polycrystalline Eryg3Niz;Bg (Hext =1
kOe) and M/H (Hex: = 100 Oe) vs. temperature. The solid line (almost coinciding with

the data) is a Curie-Weiss fit.

(,.Townwa) H/W

e (uecm)

1 1 | 1 1 1 1 1 I 1 | 1 1

120 160 200
Temperature (K)

240 280

Fig. 6. Electrical resistivity p(T) of polycrystalline Yb;7Niy;Bg.

320

511
40 T T T T T
.
I RE, (N1Bg o
L]
30F eEr oYb ¢ Lu . 7oA
~~~
Es o
|¥ o
T
'—
0 —
e
=
A -
ot |
30

Temperature (K)

Fig. 7. Molar specific heat c,(T) vs. T for Ery63Niz;Bg, Ybq7NizBg and Luy g5Niz;Be.

—1.7K, in agreement with the absence of magnetic order above
1.8K.

The inverse magnetic susceptibility of the Erqg3zNiy;Bg sample
(Fig. 5) is due to the “Iy5» CEF ground state of the 4f!! (Er>*) species.
uefr obtained from a Curie-Weiss fit (50 K < T < 400 K) is 9.50 ug/Er-
atom  (Ufree=9.58 pg), ® is small (Opigh=—6.02(7)K). Low-
temperature Curie-Weiss fits for H=100 Oe yield very small
absolute values for 0o, = —0.15 K, consistent with the absence of
magnetic ordering above 1.8 K. The Lu compound shows a small
paramagnetic susceptibility.

The temperature dependence of the electrical resistivity p(T)
(Fig. 6) of the Yby7Niy;Bg sample shows a large residual resistivity
po=70puQcm while the temperature dependent part
p(300 K)—pg =22 pQcm is much smaller. The large pp might be
partially due to micro-cracks in the sample cut from this brittle
material but more probably indicates a larger degree of intrinsic
structural disorder. The Lu compound shows very similar charac-
teristics (p(300 K) =95 pQ cm, pp= 60 pQ cm), corroborating the
above argumentation.

The molar specific heat c,(T) of these compounds is given in
Fig. 7. The rare-earth ions in the Er and Yb compounds do not
exhibit magnetic order; ¢,(T) is dominated by Schottky anomalies
due to thermal population of CEF levels. The lattice contribution to
¢p(T) of the these compounds can be approximated by ¢,(T) of the
Lu compound. After extraction of this contribution from the Lu
compound data and subtraction of this lattice term from the Er and
Yb compound data, the Schottky anomalies can be analyzed. In
magnetic fields the CEF doublets (Yb>* and Er>* have Kramers half-
integer J ground states) additionally split by the Zeeman effect.
From fits it is possible to obtain the energies of all or of the lowest
CEF levels (Yb: 0, 19.5(1.0) K, 47(5)K, 120(20) K; Er: 0, 60(4)K,
105(12) K, >400 K).

4. Conclusion

The crystal structures of RE;_xNiy1Bg (RE = Er, Yb and Lu) were
studied by means of single-crystal XRD for the first time (space
group Fm3m, Cry3Cg structure type). Compounds with Er and Yb
have a homogeneity range (Erj1-19Ni21Bg and Ybq7-19Niz1Bg) due
to partial occupation of the 8c position. No mixed occupation by Ni
and RE atoms is observed. It was shown, that Erqg3Niz1Bg and
Yb17Niz1Bg do not order magnetically, the dependence of electrical
resistivity upon temperature of Yb and Lu containing compounds is
typically metallic, and the specific heats display Schottky anomalies
in Erq63Ni21Bg and Ybq7Niz1Bg due to the crystal field splitting.
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