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Abstract

The new phase Irj3Al4s was synthesized in equilibrium with an aluminum-rich melt. Its crystal structure was established from
single-crystal diffraction data. The compound crystallizes in the space group Pnma and represents a novel structure type (Pearson
symbol 0P232, a = 16.760(2) A, b =12.321(1) A c= 17.425(2) A). The structure can essentially be described as a simple hexagonal
column packing of pseudopentagonal columns formed by irregular Al polyhedra centered by Ir atoms. Irj3Al45 forms peritectically
at 895 °C and exists in equilibrium with the melt in a narrow temperature interval of 19 °C.

© 2004 Elsevier Inc. All rights reserved.
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1. Introduction

The Ir—Al system is known to contain the intermedi-
ate phases IrAly (CorAly type, mP22) [1,2], IrAls
(NaAs; type, hPS8) [3,4], IrAl, 75 (own type, c¢P60) [4-6]
and IrAl (CsCl type, cP2) [4,7-8]. Ferro et al. [4]
reported the existence of the phase IrAls ;5 (78 at% Al)
without giving any structural information, and later
Axler et al. [9] reported a phase with the composition
IrsAlys (76.5at% Al) found during an investigation of
the Ir—Al phase diagram. None of the two groups
mentioned the phase reported by the other. In addition,
a metastable decagonal quasicrystalline phase has been
identified by electron diffraction in the aluminum-rich
part of the Ir—Al system [10,11]. Besides showing
interesting structures, Ir—Al alloys have potential use
as refractory superalloys, e.g., for use in heat and
oxidation-resistant coatings [12—14]. Future applications
require a more detailed knowledge about conditions of
formation and the structures of the binary phases.
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During syntheses of Ir,Alg [2], we obtained single
crystals with unit cell parameters hitherto unobserved in
the Ir-Al system. In this work, we present the crystal
structure solution and refinement of the new compound
Ir3Alys, as well as its phase relations.

2. Experimental

Single crystals of Irj3Alys were prepared in a
aluminum-rich self flux from 0.063 g Ir (sheet, 99.9%,
Lamprecht) and 0.667 g Al (granules, 99.99%, Chem-
pur). The elements (nominal composition Ir;3Alyg ;)
were weld-sealed in a tantalum container fitted with a
tantalum filter, which had been manufactured from
tantalum plate with five 0.5mm wide holes. The
container was subsequently sealed inside an evacuated
quartz tube. The mixture was heated to 900 °C at a rate
of 450 °C/h. Thereafter, the temperature was decreased
by 2°C/h to 680°C where the melt was removed by
high-temperature centrifugation aided filtration [15].
Block-shaped single crystals with well-exhibited faces
were isolated and a part of one of them was used for the
single-crystal X-ray diffraction experiment. A single-
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phase bulk sample for unit cell refinement was prepared
from 0.269¢g Ir and 0.270g Al (nominal composition
Ir;» 3Alg7 7) in the same way as described above, except
from the sample this time was heated at a constant
temperature of 890 °C for 41 h before the removal of the
melt. A two-phase sample containing Ir3Alys and Ir,Alg
for differential thermal analysis (DTA) was prepared
analogously (0.217 g Ir and 0.219 g Al, nominal compo-
sition Irj»,Alg7g), but heated at 877 °C for 48 h before
the removal of the melt. This temperature is just above
the peritectic temperature of the more Al-rich neighbor-
ing phase Ir,Aly. During the centrifugation a small
decrease in temperature must be assumed, which allows
the formation of a small amount of the latter phase,
resulting in a two-phase sample. The two-phase samples
for investigation of the homogeneity range were
prepared by sintering of the fine milled and pressed
mixture of single crystals of Ir;3Al4s with the neighbor-
ing phases Ir,Aly or ‘IrsAly3” at 800 °C for 120 h.

Single-crystal X-ray diffraction data were collected on
a Rigaku Mercury CCD diffraction system using MoKo
radiation (4 =0.71069 A). The measured intensities
were corrected for absorption using multi-scans in the
Laue class mmm. Systematic extinctions (0 k/ with k +
[#2n and h k0 with i1 #2n) in the measured reflection set
indicated the possible space groups Pna2; (no. 33) and
Pnma (no. 62). The crystal structure was successfully
solved in the space group Pnma by direct methods using
the SHELXS97 program [16] and was then refined with
the JANA2000 program [17]. The refined parameters
were a scale factor, atomic coordinates, anisotropic
displacement parameters and an extinction coefficient.
Relevant parameters for the data collection and refine-
ment are summarized in Table 1. The final atomic
coordinates and displacement parameters are given in
Tables 2 and 3.

The compositions of several single crystals were
analyzed with a Philips XL30 scanning electron micro-
scope equipped with an EDAX Phoenix EDX detector
(Rontgenanalytik Messtechnik GmbH). Special care
was taken to identify possible foreign elements in the
EDX spectra.

X-ray powder diffraction patterns with LaBs
(a =4.15692(1) A) added to the samples as internal
standard were collected with a Huber Imaging Plate
Guinier Camera G670 using CrKo; (4 =2.2896A)
radiation. The unit cell parameters were refined from
powder data with the CELREF [18] program. These
values were subsequently used for the calculation of the
interatomic distances.

DTA was carried out (DSC 404, Netzsch, thermo-
couple type S, heating/cooling rate 10 K/min) in argon
atmosphere (Messer—Griesheim, 99.999%, additionally
purified by passing over BTS-catalyst, Merck) using
Al,O5 pans. The melting points of five pure metals were
employed for temperature calibration.

Table 1

Crystallographic information and data handling for Ir;3Alss"

Crystal data

Chemical formula Ir3Als
Crystal system Orthorhombic
Space group Pnma (no. 62)
Z 4

a (AP 16.760(2)

b (A)° 12.321(1)

¢ (AP 17.425(2)

v (A% 3598.3(6)
Density calc. (g/cm?) 6.85

Crystal form Irregular

Crystal size (mm?)
Color
Absorption coefficient (mm™")

Data collection
Diffraction system
Radiation, 4 (A)

0.030 x 0.040 x 0.055
Gray metallic
49.0

Rigaku AFC7 Mercury CCD
MoKa, 0.71069

No. of measured reflections 29922

Range of hk! —24<h<23
—18<k<18
—18</<25

Absorption correction Multi-scan

Tmax/Tmin 2.42

Rin 0.034

Refinement

Refinement on F

No. of independent reflections 5627

No. of independent observed 5020

reflections

Observation criterion I1>30(I)

No. of reflections used in 5627

refinement

No. of parameters refined 290

Weighting scheme Unit

R(F)ai, WR(F)a11, R(F)obs 0.035, 0.034, 0.029

GOFy, 0.97

Apras Apiins (/A7) 0.9, —2.4

Extinction model
Extinction coefficient

Gaussian isotropic [27]
0.0611(8)

“Further details of the crystal structure investigation can be
obtained from Fachinformationszentrum Karlsruhe, 76344 Eggen-
stein-Leopoldshafen, Germany (Fax: (49) 7247-808-666; e-mail:
crysdata@fiz.karlsruhe.de) on quoting the depository number

CSD391249.

®The standardized lattice parameters from powder diffraction data
are listed. The lattice parameters from the single-crystal data agree
with the listed values within two e.s.d’s.

3. Results and discussion

The crystal structure determination revealed a pre-
dominantly ordered structure with 38 crystallographi-
cally independent atomic positions. Irregularities in the
atomic displacement were found for the positions All19
and AI25. In the case of All9, the ratio U,,> U, ~ Uxs
suggested a shift of this atom from the mirror plane. The
difference electron density in the vicinity of the All9
position had a non-spherical distribution (elongation
along [010], Fig. 1, top). The deviation is small but
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Table 2
Final atomic coordinates and isotropic displacement parameters (in
Az) for Ir13A145

Atom  Site x y z Ueq/ Uiso™
Irl 84 0.063152) 0.08448(3) 0.41271(2)  0.00468(8)
Ir2 84 0.07052(2)  0.55900(3)  0.17646(2)  0.00491(8)
Ir3 8 0.299852)  0.06972(3) 0.07315(2)  0.00452(8)
Ir4 84 0.30294(2) 0.56570(3)  0.33485(2)  0.00468(8)
Ir5 4c 0.06335(3) 1/4 0.01872(3) 0.0057(1)
Ir6 4 0.076523) 1/4 0.64326(3)  0.0054(1)
It7 4 0.177753)  1/4 0.24935(3)  0.0044(1)
I8 de 0292723) 1/4 0.49806(3)  0.0049(1)
1r9 4c 0.41754(3) 1/4 0.26196(3) 0.0046(1)
All 8d 0.0057(2) 0.5725(2) 0.3222(2) 0.0080(7)
A2 84 0.0346(2)  0.0556(3)  0.05642)  0.0093(7)
Al3 8d 0.1261(2) 0.0636(3) 0.2842(2) 0.0115(8)
Al4 84 0.1547(2)  0.1244(3)  0.5318(2)  0.0099(7)
Al5 84 017102)  0.11193)  0.14292)  0.0138(8)
Al6 84 0.1856(2)  0.5337(3)  0.41892)  0.0145(8)
Al7 8d 0.1895(2) 0.6361(3) 0.2442(2) 0.0090(7)
Al8 84 0.1897(2)  0.5800(3)  0.0852(2)  0.0095(7)
Al9 8d 0.2925(2) 0.1320(3) 0.2938(2) 0.0158(9)
A0 84 031262)  0.6380(2)  0.48552)  0.0075(7)
Alll 84 034022  0.56402)  0.18732)  0.0070(7)
All2 84 034722)  0.0676(3)  0.4372(2)  0.0127(8)
All3 84 042392)  0.1121(2)  0.1536(2)  0.0056(7)
All4 8d 0.4382(2) 0.0684(3) 0.0072(2) 0.0081(7)
All5 84 044182)  0.0472(2)  0.30002)  0.0080(7)
All6 84  0.5581(2)  0.1329(3)  0.60852)  0.0091(7)
A7 4e 0.0296(3)  1/4 0.49332)  0.007(1)
AllS  4c  0.04233)  1/4 0.3243(2)  0.007(1)
AII®® 84 0.0498(3)  0.23656)  0.1688(3)  0.008(1)
A20  4c 0.13523)  1/4 0.7789(2)  0.009(1)
ARl 4c 0.18073)  1/4 0.40022)  0.009(1)
A2 4c 0.2293(3)  1/4 0.6356(3)  0.008(1)
AI23  de 0.26603)  1/4 0.8680(2)  0.0054(9)
Al24 4 0.2984(3)  1/4 0.1580(2)  0.007(1)
AR5 4c 0333702)  1/4 0.01022)  0.0035(6)
A6 4c 04222(3)  1/4 0.41183)  0.009(1)
AT 4e 042433)  1/4 0.57313)  0.017(1)
A28 dc 042632  1/4 0.8902(2)  0.0049(9)
A9 de 047213) 14 0.72602)  0.008(1)

“Ueq = 1220, Uyaid} aga;.
Occupancy 0.5. Refined with isotropic displacement parameter.
“Refined with isotropic displacement parameter.

recognizable. This position was successfully described as
split in the final refinement. The atom AI25 had the
negative value of Uy, = 0.001(2)A. However, inspection
of the difference Fourier maps in the vicinity of this
position showed in both the (010) and (001) planes only
a very minute deviation from a spherical distribution of
the electron density (Fig 1, bottom). The deviation is
smaller compared with the Al19 position. Nevertheless,
the anisotropic refinement failed and this position was
finally refined isotropically. Also, the AI28 position
presents similar behavior. The U, value is lower
compared with the values for the other Al atoms and
the Uj; values reveal a relatively strong but positive
definite anisotropy with U;; < U>»~ Us;. However, this

anisotropy was not sufficient to introduce a split
position in the refinement. An attempt to refine mixed
Al/Ir occupancy for the Al25 and AI28 position resulted
in a scattering power of Algogolrgg;, i.e., negligible
iridium contribution, but did not influence the aniso-
tropy level of Uj;. Thus for both positions we assume
exclusively aluminum occupancy. The reduced Ugq
values for these sites originate from displacement
anisotropy, i.e., from the local disorder, and not from
mixed Ir/Al occupancy. As may be expected in such
cases, a refinement of the structure in the non-
centrosymmetric space group Pn2;a neither lowered
the residuals significantly (R(F) = 0.033 for 522 para-
meters and 9640 independent reflections), nor reduced
the displacement anisotropy of the sites mentioned
above.

Local disorder is not a rare observation in the crystal
structures of intermetallic compounds. If the atom in
question is located on a closed symmetry element, this
leads to a breaking of the symmetry. To give some
examples: in Eu3Siy [19] the corrugation of the plane
silicon network resulted in symmetry breaking and was
correlated with the instability of the plane Sig groups
with a tendency to locally form either chair- or boat-like
conformations or with the partial replacement of the
europium atoms by triangular Siz groups. In CsgSnyy, 1,
[20], the local disorder in the tin network was caused by
the partial defect in the neighboring site leading to the
displacement of the remaining atoms towards the hole.
In the crystal structure of YbGas [21], the local disorder
and symmetry breaking in the gallium network resulted
from a tendency of three-bonded gallium atoms to form
a fourth bond. Reassuming, the observations of this
kind seem to be in connection with the details of the
chemical bonding in the intermetallic compounds.
Because of the complexity (and size) of the Irj3Alys
structure, a more detailed analysis of the chemical
bonding, as was done in Refs. [19-21] is not realistic at
the present (cf. also the discussion of the interatomic
distances below). Nevertheless, we suggest the chemical
bonding to be responsible for the unusual displacement
of the AI25 and AI28 sites.

The Ir content of the single crystals was found to be
22.9(3) at% Ir by EDX analysis, which agrees well with
the result of the crystal structure refinement (22.4 at%
Ir). No impurities of elements heavier than Na were
found in the EDX spectra.

The interatomic distances Ir—Al in Ir;3Alss can be
grouped in three ranges. The first range contains
distances shorter than 2.57 A and can be interpreted in
terms of the covalent radii (r§; = 1.25A, rf, = 1.26 A,
Feam = 2-51 A [22]). The second range contains distances
between 2.73A and 2.98 A. These can be understood by
comparing them with the sum of atomic radii
(3, = 143A, 15, = 1.36A, i, =2.79A [22]). To the
third group belong the intermediate distances of
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Table 3

Anisotropic atomic displacement parameters for Irj3Alys"

Atom Un Ux Us; Uz Us U

Irl 0.0045(1) 0.0054(1) 0.0041(1) 0.0003(1) 0.0003(1) —0.0006(1)
Ir2 0.0042(1) 0.0055(1) 0.0050(1) -0.0009(1) 0.0002(1) —0.0008(1)
Ir3 0.0041(1) 0.0051(1) 0.0043(1) 0.0001(1) 0.0001(1) 0.0005(1)
Ir4 0.0051(1) 0.0046(1) 0.0044(1) 0.0002(1) 0.0007(1) 0.0002(1)
Ir5 0.0064(2) 0.0045(2) 0.0064(2) 0 0.0019(2) 0

Ir6 0.0060(2) 0.0053(2) 0.0049(2) 0 —-0.0007(2) 0

1r7 0.0048(2) 0.0042(2) 0.0041(2) 0 —0.0002(2) 0

Ir8 0.0047(2) 0.0050(2) 0.0051(2) 0 —-0.0007(2) 0

Ir9 0.0046(2) 0.0047(2) 0.0044(2) 0 0.0001(2) 0

All 0.010(1) 0.005(1) 0.009(1) -0.002(1) 0.001(1) 0.003(1)
Al2 0.011(1) 0.007(1) 0.009(1) —0.002(1) -0.002(1) 0.000(1)
Al3 0.017(1) 0.006(1) 0.011(1) —0.004(1) 0.007(1) —-0.001(1)
Al4 0.014(1) 0.007(1) 0.009(1) 0.001(1) —0.006(1) 0.001(1)
Al5 0.013(1) 0.013(1) 0.015(1) —0.007(1) 0.009(1) —0.009(1)
Al6 0.012(1) 0.022(2) 0.009(1) —0.011(1) 0.004(1) —0.006(1)
Al7 0.009(1) 0.009(1) 0.009(1) 0.000(1) —-0.001(1) —0.001(1)
AlS 0.011(1) 0.007(1) 0.011(1) —0.002(1) —-0.001(1) —-0.002(1)
Al9 0.008(1) 0.012(1) 0.028(2) 0.002(1) 0.001(1) 0.010(1)
All0 0.009(1) 0.007(1) 0.006(1) 0.001(1) —0.001(1) 0.000(1)
Alll 0.007(1) 0.005(1) 0.009(1) 0.001(1) 0.001(1) 0.000(1)
All2 0.022(2) 0.007(1) 0.009(1) —0.003(1) 0.006(1) —0.002(1)
All3 0.005(1) 0.006(1) 0.005(1) —0.002(1) 0.0018(9) —0.003(1)
All4 0.006(1) 0.009(1) 0.009(1) 0.002(1) 0.000(1) 0.000(1)
All5 0.007(1) 0.007(1) 0.009(1) 0.001(1) —0.001(1) 0.002(1)
All6 0.011(1) 0.009(1) 0.008(1) —0.002(1) 0.001(1) 0.002(1)
All7 0.006(2) 0.007(2) 0.009(2) 0 0.002(1) 0

All8 0.007(2) 0.007(2) 0.008(2) 0 -0.003(1) 0

Al20 0.011(2) 0.011(2) 0.006(2) 0 0.000(1) 0

Al21 0.010(2) 0.014(2) 0.003(2) 0 0.002(1) 0

Al22 0.007(2) 0.007(2) 0.010(2) 0 0.002(1) 0

Al23 0.010(2) 0.003(2) 0.004(2) 0 0.001(1) 0

Al24 0.008(2) 0.005(2) 0.007(2) 0 0.000(1) 0

Al26 0.005(2) 0.014(2) 0.009(2) 0 0.000(1) 0

Al27 0.008(2) 0.026(3) 0.015(2) 0 —-0.002(2) 0

Al28 0.003(2) 0.006(2) 0.005(2) 0 0.004(1) 0

Al29 0.010(2) 0.007(2) 0.008(2) 0 0.002(1) 0

“The total displacement factor is calculated as exp [—2712(U”112a"2 + Unk®b*? + U3 P + Uphka*b* + Ugshla*c* + U23klb*c*)}.

2.57-2.70A. Taking into account the chemical bonding
investigated with the electron localization function in
the chemically related compound IrGa, [23], we assume
that the distances in the first range predominantly
represent two-center bonds. The distances from the third
range represent mainly two- and three-center bonds.
Finally, the distances in the second range reflect mostly
three- and multi-center bonding between Ir and Al
ligands. It is impossible to give a more precise definition
of the borders between the groups of bonding distances
without a detailed bonding analysis. This is not realistic
at present due to the large size of the unit cell.

The above-described distribution of bond lengths in
the structure of Irj3Alys results in very irregularly
shaped coordination polyhedra around the Ir atoms
(Fig. 2), that all are exclusively coordinated by Al. A
part of the Ir atoms (Irl, Ir4) have an environment
similar to the Ir—Al system neighboring compound

IrAl;. Another part (Ir7) is coordinated by aluminum
atoms forming a double-capped tetragonal antiprism,
that resembles the next aluminum-rich structure Ir,Alg
[2]. Although the polyhedra lack easily recognizable
symmetry elements, the assemblage of the Ir atoms on
their own shows a pseudopentagonal local symmetry
when seen along [100]. This regularity is also reflected in
the pseudopentagonal symmetry of the 0%/ diffraction
pattern. Such arrangement of the Ir atoms lends itself
well as starting point for the description of the crystal
structure of Irj3Alys.

By sharing apexes, edges and triangular faces, the
coordination polyhedra around the Ir atoms build up
pseudopentagonal columns parallel with the a axis. The
core of the column is formed from Ir7 and Ir9 (Fig. 3,
left). This core is surrounded by polyhedra centered by
Ir1-Ir5 and Ir8, building up a pseudopentagonal column
(Fig. 3, middle). The columns are arranged in the
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Fig. 1. Difference Fourier maps in the vicinity of the Al19 and Al25 positions calculated after the relevant atom had been removed. The cross
indicates the refined position. In the case of All9 it shows the position before splitting. The isolines are shown with the step 3¢ /A3, Isolines
representing negative values are dashed.

Fig. 2. Coordination polyhedra of the Ir atoms in the crystal structure of Ir;3Alys. The anisotropic ellipsoids are drawn at 99.5% probability.
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)4

S

RIS g

Fig. 3. The Ir 3Alys structure interpreted in terms of Ir coordination polyhedra. Iridium atoms are represented by gray spheres, aluminum atoms by
black spheres. (Left) Inner rod formed by polyhedra around Ir7 and Ir9. (Middle) Pseudopentagonal environment of the inner rod, formation of the
pseudopentagonal column. (Right) hexagonal arrangement of pseudopentagonal columns. Polyhedra belonging to columns at zx0.25 are hatched
and those belonging to columns at zx0.75 are drawn in plain gray levels. Polyhedra around Ir6 are drawn in black fill the free space. For clarity, the

innermost column is not drawn.

structure as a simple hexagonal column packing with the
axial direction parallel with [100] (Fig. 3, right). The
polyhedra belonging to two adjacent columns share
both edges and triangular faces. The columns at zx0.25
are shifted by roughly a half of the height of an Ir
coordination polyhedra relative to those at zx0.75, due
to the center of symmetry located in between. Hence the
columns “interlock™ in a zigzag manner.

The structure of Ir;3Alys is rather dissimilar from the
structures of the chemically related cobalt aluminides of
Al-rich compositions. Neither in orthorhombic CosAl;;
[24], nor in monoclinic CosAly3 [25], the pseudopenta-
gonal columns of polyhedra centered by transition metal
atoms form a simple hexagonal column packing.
Furthermore, except for the pseudopentagonality, the
columns themselves are not very similar. In Co4Al;3, the
polyhedra belonging to adjacent columns share square
faces, leading to shorter distances between transition
metal atoms than in Irj3Alss. In the Rh—Al system the
monoclinic phase Rhy4Alj; has been reported with a
structure similar to that of monoclinic Co4Al;;, but
without any refinement [26]. No other Al-rich binary
cobalt group compound has shown such a high degree
of structural complexity as Irj3Alys reported in the
present study.

The lattice parameters of the Ir;3Alys phase in the
two-phase regions were found to be equal to the lattice
parameters of the single-phase material within two
e.s.d.’s: a=16.766(2) A, b=12318(1)A,
c= 17.421(2)A for OIr13A145 in equiliborium with ‘Ir4A1136’
and a =16.760(1)A, b =12.320(1)A, ¢=17.423(1)A
for Ir;3Alys in equilibrium with Ir,Alg. Thus, the
Iri3Alys phase is formed with a constant composition.

According to the available phase diagram [9], Ir,Al
decomposes on heating peritectically at 900 °C, forming
a melt and ‘IryAl;3” which itself undergoes a peritectic
decomposition at 1015°C. The phase Irj3Al45 is not
present in the phase diagram. Fig 4 (left) depicts the
obtained DTA curve on heating in the relevant
temperature range obtained from a sample containing
Ir;3Al4s with some admixture of Ir,Aly. The endother-
mal signal at Tyneee = 895 °C (peritectic temperature of
Ir13Alys) has a shoulder at lower temperatures indicating
a peritectic decomposition of Ir,Aly at Topeey = 876 °C.
The sample with phase pure Ir;3Alss did not show this
shoulder and a sample with phase pure Ir,Aly showed
the same onset temperature as that of the shoulder. At
higher temperature the peritectic decomposition of
‘IrgAlis” at Topeer = 1015°C is observed. This value is
in full agreement with the previously reported diagram.
According to [9], Ir,Alg should form upon cooling from
the melt with iridium concentration lower than 2.0 at%.
Since crystals of Irj3Alys formed at 1.3at% Ir, we
conclude that the liquidus at the peritectic temperature
of Ir,Aly should be at an iridium concentration lower
than this value. Further, the kinetics of the peritectic
reaction Irj3Alys + melt — Ir,Alg is evidently rather slow,
since the crystals of Ir;3Alss had not yet dissolved after
the slow cooling to a temperature that was 200 °C lower
than the peritectic decomposition temperature of Ir,Alg.
The observations above allow us to propose a revised
phase diagram of the binary system Ir—Al in the vicinity
of Irj3Alys (Fig. 4, right). Compared with Ref. [9], the
new phase Ir;3Alys has been included, the peritectic
temperature of Ir,Aly has been adjusted to a lower
temperature and, finally, the liquidus line has been
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Fig. 4. (Left) DTA results (heating rate 10 K/min) on the mixture of Ir;3Al4s with a small amount of Ir,Ag. (Right) Revised aluminum-rich part of

the Ir—Al binary system.

adjusted to lower iridium concentrations in the vicinity
of the peritectic temperature of Ir,Al,.

4. Conclusions

The new binary compound Irj3Alys is the first
representative of a new structure type. The structure
shows a partial local disorder in vicinity of some
aluminum positions. Due to complex interactions
between Ir and Al, the environments of the iridium
atoms are very irregular. The complex crystal structure
can be well described as a column packing of
pseudopentagonal columns formed from aluminum
polyhedra centered by iridium atoms. The phase Ir;3Alys
forms peritectically from the melt and ‘IrjAlj3° at
895°C.
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