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Four ternary compounds, GdAg>Gez, ~GdAgGes, GdsAgsGes, and GdAgGe, were
observed in the Gd-Ag-Ge system at 500 °C [1]. Later [2] the existence of two more
compounds: Gd2AgGes and GdAgo.sGe1.4, was reported at 600 °C in the same system. For the
compound GdAgGe a complete structure determination was performed [3], whereas for the
compounds GdsAgsGes, Gd2AgGes, and GdAgosGer.4 cell parameters were determined and
structure types were assigned [1,4]. For the compound ~GdAgGes orthorhombic cell
parameters were reported [1], whereas for the compound GdAg»Ge; the structure type
CeAlxGa; was assigned [1]. The aim of the present work was to confirm the existence of the
ternary compounds GdAg>Ge; and ~GdAgGes at 600 °C and refine their crystal structures.

Alloys of nominal compositions Gd20Aga0Geso and Gd20Aga0Geso were synthesized from
high-purity metals (Gd > 99.86 mass%, Ag > 99.999 mass%, Ge > 99.999 mass%) by arc
melting and annealed at 600°C for 720 h. The overall compositions of the samples and of the
individual phases were investigated by means of energy-dispersive X-ray spectroscopy
(scanning electron microscope TESCAN Vega 3 LMU) and the crystal structures of the phases
present in the alloys were established by X-ray powder diffraction (diffractometer STOE Stadi P,
Cu Koy radiation).

According to the analysis by energy-dispersive X-ray spectroscopy, it was found that the
alloy GdaoAgaoGeso was single-phase and contained the ternary compound GdAg:Ge:
(Gd19.12)Ag39.7(5)Ges1.2(7)), whereas the alloy Gd20Ag20Geso contained three phases: two ternary
compounds, Gd2AgGes (Gda2.13)Ag12.76)Ge6s5.2(6)) and GdAg2Ger (Gd20.5:3)Ag40.9¢5Ge€38.6(7)),
and elementary Ge. The experimentally determined overall composition,
Gd20.93)Ag19.3(5Ges59.8(6), 1S in good agreement with the nominal value Gd20Ag20Geso.

The phase content of the alloys was confirmed by X-ray powder diffraction. The
compound GdAgrGe: in the GdaoAgaoGeso alloy crystallizes with a CeAloGax-type structure
(Pearson symbol /10, space group /4/mmm, cell parameters a = 4.19856(4), ¢ = 11.0886(1) A).
In the sample Gd20Ag20Geso the main phase (55(1) mass%) is GdaAgGes and its crystal structure
belongs to the CexCuGes-type (0S18, Amm2, a = 4.19572(4), b = 4.06743(4), ¢ = 21.1765(9) A);
the second phase (31(1) mass%) is GdAgoGer (CeAloGaz, /10, [4/mmm, a = 4.19938(6),
¢ =11.0898(9) A) and the third phase (14(2) mass%) is elementary Ge.

A complete determination of the crystal structure of the compound GdAg>Ge, was carried
out (R = 0.0435, R, = 0.0410, Rwp = 0.0538). Each kind of atom occupies a distinct Wyckoff
position of the space group /4/mmm: Gd in 2a (atomic coordinates 0 0 0, displacement
parameter Biso. = 1.41(3) A?), Ag in 4d (0 %2 Y4, Biso. = 1.79(3) A?), Ge in 4e (0 0 0.3922(2),
Biso. = 1.83(4) A?). The ternary compound ~GdAgGes was not observed under the experimental
conditions applied here.
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