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INTRODUCTION & AIM

Ternary and quaternary silver chalcogenides are
promising semiconductor materials due to valuable
physical properties such as optical, electric, ionic
conductivity. Antimony chalcogenides are of interest
to the research for thermoelectric properties and
optical absorption suitable for thin-film solar cells.
Our investigation combining these two directions
produced three new  quaternary  sulfides,

AgHGESb3812, Ag118n5b3812, and AgHSnAS3512.

METHOD

The samples were synthesized from high-purity
elements Ag, Ge, Sn, Sb, S and pre-made As,S;. The
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batches were heated to 670 K at the rate of 20 K/hr, imgnseesr’;sfshow oM
kept for 24 hr, heated to the maximum temperature of . e%.ti ated
1170 K. After 10-hr exposure the alloys were slowly o = D co‘rfnpoinds (x800)

(10 K/hr) cooled to 500 K, annealed for 500 hr, and
cooled with the furnace switched oft. - | A CoSh.S o
e crystal structure of Ag,,GeSb,5,, was studie
by powder X-ray structural analysis (DROM 4-13
diffractometer, CuKa radiation, angle range
10°<20<100°, scan step 0.02°, 10 s exposure in each
point). The diffraction pattern was indexed in the

cubic symmetry, space group [-43m, the lattice
parameter 4=0.54127(2) nm.

Ag,,5n5Sb;S,, forms at the intersection of AgSbS,—
AgcSnS, and Ag,SbS;—Ag,SnS; at the component ratio
1:3 in either expression [1]. These sections are quasi-
binary, and their phase diagrams with the formation
of the quaternary compound are presented. The
quaternary thiosalt melts congruently at 920 K and
has a polymorphous transition at 646 K and a modest
(b mol.%) homogeneity region.

Sulfur atoms form
three-layer closest
packing, the statistical
mixture of Ag and Ge
atoms occupies one half
of the octahedral voids,
and Sb atoms occupy
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Agsts: B W@ W agsns,  AgSbs, ® @ 80 Agsus Further investigation of the crystal structure of two

other compounds as well as the study of optical
absorption and electrophysical properties to quantity the
practical prospects of these compounds as materials is
pending.

Presented further are the isothermal sections at
500K of quasi-ternary sulfide systems where the new
quaternary compounds, Ag;;GeSb;S,,, Ag;;5SnSb,S,,
and Ag,;SnAs;S;,, form at the analogous intersections.
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