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Abstract 20° <6 <100°,2°/min speed of scanning). Lattice parame-

Existence of compound with wide homogeneity range
along isoconcentrate of 0.33 atomic part of Li
Lij+xZngs.; sAl; s.05s have been confirmed and composition
and lattice periods have been determined by powder dif-
fraction (powder diffractometer DRON-2.0, FeKca-radia-
tion): a = 1.4017(3) + 1.3904(3) n; increasing of lattice
period with changing x from 0 to 0.06 part of lithium is
0.0023 nm.

The crystal structure of LiZnAl have been solved by
the single-crystal X-ray analysis (KM-4 automatic diffrac-
tometer;”"MoKa-radiation with graphite monochromator,
©/8 scan mode, 4° < 27° < 70°, number of unique (hkl) -
434, R = 0.044). This compound crystalized in LiCuSi
structure type, space group /m3.

For statistical mixture of Zn and Al in general charac-
teristic icosahedral coordination of polyhedrons (coordi-
nating numbers 11 for M3, 12 for M2 and M4 and 14 for
M1). For Li atoms characteristic more complicated polyhe-
drons with coordinating numbers 15 for Lil and 16 for Li2
and Li3.

1. Introduction

First information about the existence of the compound
with a wide homogeneity range along the isoconcentrate of
33.3 at.% of Liin the Li-Zn-Al system was presented in [1].
The Mgso(Zn,Al)ss structure type for this compound with
approximate composition LiZngs.j3Al;s.07 Was proposed
in [2].

We have investigated Li-Zn-Al system in whole con-
centration range at 470 K and confirmed existence of this
compound. Results of our research elaborated the homoge-
neity range for this compound:

Lij+xZngs.1 sAl s.05. We have also refined its crystal struc-
ture in LiCuSi structure type by the X-ray
single crystal method.

ters were calculated using LATCON program.

The X-ray intensities data were collected by a Kuma-
Diffraction KM-4 four-circle single crystal diffractometer
using graphite-monochromatized MoK radiation (w/6
scan mode, 4° <26 < 70°, 0.03-0.1° /min speed of scan-
ning). Structure was solved by the direct method and re-
fined by the full-matrix least squares method using the
SHELXL program [3].

3. Results and Discussion

The main reason of the present investigation was the
conclusion of author [2] on the belonging of the crystal
structure of the Lij,Znos.isAl;ses compound to the
Mgsa(Zn,Al)ys structure type which was based only on the
comparison of Debye-Scherrer photographs (camera
RKD-57.3) of compounds with composition from concen-
tration interval LiZnos.;3Aly 5.07 With photograph of early
investigated compound Li;CuAls, without refinement of
the structure. Boundaries of homogeneity range and
change of lattice parameters in it we calculated using pow-
der patterns. Change of the lattice parameters a of
Lij+xZnos.1 sAl; 505 along the isoconcentrate 33.3 at.% of
Liis 1.4017(3)1.3904(3) nm and the increase of lattice pa-
rameters a with change of x from 0 to 0.06 is 0.0023 nm.

For the refinement of crystal structure of

Lij+Zngs. sAly 505 compound we investigated single
crystal, obtained from alloy with composition LiZnAl, by
the Kuma-Diffraction KM-4 four-circle single crystal
diffractometer. Structure was solved in J/m3 space group,
but as LiCuSi structure type in contrast to Mgs,(Zn,Al)ys
structure type proposed by [2]. Our model of crystal struc-
ture of the Lij,Zngs.) sAl; 5.0.5 compound differs from the
model [2] by two aspects: first, the site 2(a) is vacant (in

Table 1. Atomic parameters of the LiZnAl compound

2. Experimental Atom Site | x M z Beg
. 1(13%Zn+87%Al) | 12 172 0.096(1) |0 0.375

Alloys of the Li-Zn-Al system were pre- MI(I3%Zn+87%A) | 12(¢) 1) L
pared by arc-melting pieces of the pure metals | M2(89%Zn+11%Al) |24(g) |0 0.312(2) 10.177(2) {0.460
(lithium with a purity 98.2 wt.%, zinc with a 04 71+42%Al) | 24 0.154(1) | 0.094¢2) |0 0.407 |
purity 99.98 Wt%, aluminium with a purity | OO RAIT42%AD 24(g) |0.154(1) |0.094(2) A
99.99 wt.%) in the argon atmosphere. The al- | M4(31%Zn+69%Al) | 48(h) |0.406(2) {0.191(2) 0.158(2)4\ 0.420
loys were anne.aled Ellt 470 K for 400 hours in a Lil 12(e) | 172 0 0.196(1) |0.489
tantalum containers in an evacuated quartz am- L
poules and quenched in a cold water. Li2 16(f) |0.187(1) [0.187(1) J 0.187(1) 1 0.489

Powder patterns were obtained by powder .

Li3 24 . 302 .

diffractometer DRON-2.0 (FeKa-radiation, ! 24 |0 0.1182) |03022) [0450_|
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Fig.1 The projection of the unit cell of the Li)4,Znys.; sAl) 5.5 compound on the X-Y plane and b - M2M6L16
the coordination polyhedra of the atoms. ' .
¢ - M3M,Li,
d - M4M,Li,
e - LilM,,Li,
- Li2M,,Li,
g- Li3M,,Li,

ot

Fig.2. Packing of 32-vertices polyhedron complexes formed from M2, M3, Li2 and Li3 atoms around vacancies jn 0 0 0 and
Y2 Y2 V2 positions in the structure of the Lij.Zngs.1.sAl) 505 compound.
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Table 2. Interatomic distances and C.N. in the LiZnAl structure

Atoms d,nm CN Atoms d, nm C.N.
Ml1- M1 0.2678 M2- M3  0.249
2M2  0.2856 . 2M4  0.2572
4M4  0.2887 14 2M4  0.2649
2Lil1  0.2902 Ml 0.2856 12
Lil  0.3045 2Li3  0.2971
4Li3  0.3483 2Li2  0.3141
M3- M2 0.2490 Lil 0.3165
M3 0.2623 Li3 0.3219
4M3  0.2652 11  MA4- M2 0.2572
‘Li3  0.2945 M4 0.2623
2Li3  0.2948 M2 0.2649
2Li2  0.2950 2M4  0.2658
Lil- M1  0.2902 Ml 0.2887
2Li3  0.3000 Lil  0.3010 12
4M4 03010 15 Lil  0.3017
4M4 03017 Li3 0.3022
<2M1 0.3045 Li2 0.3042
2M2  0.3165 Li2 0.3082
Li3- M3  0.2945 Li3 0.3085
2M3  0.2948 Li2- 3M3 0.2950
2M2 0.2971 3M4  0.3042
Lil 0.3000 2Li2 0.3044
2M4 03022 16 3M4  0.3082
2M4  0.3085 2M2  0.3141
2Li2 0.3210 3Li3  0.3210
Ml 0.3219
Li3  0.3292
2M1  0.3483

model [2] this site is occupied by Al atoms); second, one of
the sites 12(e) is occupied by Li atoms (in model [2] both
sites 12(e) are occupied by mixtures of Zn and Al atoms
statistically). Finally crystal structure is refined in isotropic
approximation with F{(hk/) >30(F) to R = 0.044 (number of
unique (kk/) - 434). Atomic parameters obtained after re-

fining are presented in the Table 1. Atomic coordinates are
transformed in standard setting according to [4] (Table 1).
Interatomic distances and coordination numbers {(C.N.) in
the structure of LiZnAl compound are presented in the Ta-
ble 2. _
The projection of the unit cell on the X-Y plane and the
coordination polyhedra of the atoms are shown in Fig 1.
Statistical mixture of Zn and Al atoms {(atoms with minimal
size in this structure) are characterized by icosahedral coor-
dination. The coordination polyhedra of M2 and M4 are
distorted icosahedra [M2M;Lis] and [M4MgLig], the coor-
dination polyhedron of M3 is defected icosahedron
[M3M;Lis] (vacancy in 2(a) site in icosahedron sphere).
The coordination polyhedron of M1 has 14 vertices -
[MIM;Li;]. There are three complicated coordination
polyhedra of lithium atoms: one with 15-vertices
[LilM5Li,] and two with 16-vertices: [Li2M,,Liy] and
[Li3M,,Li,].

The crystal structure of Lij+xZng 5.1 sAl; 5,05 compound
can be described as a packing of 32-vertices polyhedron
complexes formed from M2, M3, Li2 and Li3 atoms
around vacancies in 0 0 0 and '2 %2 ¥ positions and sur-
rounded by the net from the M1, M4 and Lil atoms (Fig.
2). The regular icosahedron from M3 atoms is in the a cen-
ter of the complex. Li3 atoms are situated in opposite to ev-
ery from 12 icosahedron edges which is in the form of
isosceles triangles, Li2 atoms are situated in opposite to ev-
ery from 8 icosahedron edges which is in the form of equi-
lateral triangles, M2 atoms are situated in opposite to
icosahedron vertices.
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