
NEW TERNARY PHASES OF THE Er-Ag-Al SYSTEM

Intermetallics of rare earths and 
transition metals with p-elements is 
a promising source of new 
functional materials with 
predictable properties.

The aim of the work is to search 
for new ternary intermetallics in the 
Er-Ag-Al system as potential 
functional materials.

 The task of the work is the 
synthesis of new ternary aluminides 
of erbium and argentum and the 
study of their crystal structure.

The object of study - three-
component alloys of the Er-Ag-Al 
system.

The subject of the study are the 
crystal structures of ternary 
intermetallics, which are formed in 
the Er-Ag-Al system.

Introduction

Materials: high-purity metals 
erbium, silver and aluminum 
(purity not less than 99.99 wt.% 
of the main component). 

Synthesis of alloys: arc doping of 
mixtures of source metals in an 
atmosphere of purified argon.

Homogenization of cast samples 
in a muffle furnace at 873 K for 
700 hours.

Methods of alloys research: X-
ray phase and X-ray structural 
analysis (powder diffractometers 
DRON-3M, STOE STADI P, 
Guinier G670). 

Calculation of unit cell 
parameters of compounds and 
atom parameters in crystal 
structures: a set of programs for 
structural analysis of WinCSD.

ErAl2.86Ag0.14

ErAl2.47Ag0.53

According to the X-ray phase analysis 
data of the 10 three-component samples 
of the ternary Er-Ag-Al system, the 
existence of earlier known ternary 
aluminides ErAg2.5Al2.5 (DyAg2.4Al2.6 

type structure), Er8Ag17Al49 

(Yb8Cu17Al49 type structure) and 

Er1.75Ag8.1Al9.2 (Th2Ni17 type structure) 

was confirmed at 873 K, refined lattice 
parameters of these compounds are in 
good agreement with the literature data.

The formation of a solid solution of 
substitution of Al atoms by Ag in the 
crystal structure of the binary 
aluminide ErAl3 with AuCu3 type 

structure was detected and the 
composition of the statistical mixture of 
Al and Ag atoms in the crystallographic 
position 3c was refined. It was found 
that the solubility of silver in ErAl3 

reaches 0.13 mol. part Ag, and the limit 
composition of the solid solution is 
described by the formula 
ErAl2.47(2)Ag0.53(1).

For the first time the positional and 
displacement parameters of atoms in 
the crystal structure of the previously 
known ternary aluminide of 
approximate composition 
Er1.75Ag8.1Al9.2 were refined using X-ray 

powder diffraction data: refined 
composition Er1.61Ag8.53Al9.08 (Th2Ni17 

type structure)
For the first time the crystal structures 

of new two ternary aluminides were 
completely determined using X-rays 
powder diffraction method: 
ErAg5.35Al6.45 (ThMn12 type structure) 

and ErAg0.77Al2.23 (PuNi3 type structure)
Crystal structures of the ternary 

aluminides of the Er-Ag-Al system 
mainly belong to the structure types of 
binary compounds, for example, PuNi3, 

Th2Ni17, ThMn12, which are closely 

related to each other and derived from 
the CaCu5 type structure.

Crystal structure of aluminide Er1.61Ag8.53Al9.08 

Experimental details

Study of solid solution ErAl3-xAgx

Crystal structure of new aluminide ErAg0.77Al2.23

Conclusions

Diffraction pattern of ErAg5,35Al6,65 
compound

Diffraction pattern of ErAg0,77Al2,23 
compound

Diffraction pattern of Er1.61Ag8.53Al9.08 compound

Crystal structure of new aluminide ErAg5.35Al6.65

Powder diffraction patterns of 
the limit compositions of the solid 
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