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New  quaternary  selenide  Sn (In/Sb) Se 5 was
synthesized by a solid state chemlslry reaction” with
stoichiometric mixture of elements (Sn:In:Sb:Se =
5:4:9:25). The struclure is constructed with two building
units called NaCl'®-type () and NaCl''':-type (),
respectively. Due to similar atomic numbers of indium,
tin and antimony atoms, the valence and coordination
environments of atomic sites were utilized to assign metal
posmons Five-coordinated (square pyramid) sites in
NaCl'® units were considered as mixed occupied
Sn”*/Sb**, while six-coordinated (octahedron) sites in
NaC1''! units were assigned as In**/Sb>*. The result gave
a charge-balanced formula Sn,InSbySe,.. Sn In Sb,Se,
crystallizes in the monoclinic space group CZ/m in a new
structure type and shows the property of preferred
orientation with columnar appearance. This compound
exhibits black color and physical property measurements
suggest semiconducting property with a narrow band gap.
The value of the band gap obtained by UV-Vis-NIR
spectroscopy and the electrical conductivity is ~0.52eV.
Band structure calculations from a model structure also
showed the result of nearly semiconducting property. The
as prepared compound is stable at room temperature
under ambient condition. And it is melted and
decomposed in temperature near 600°C under vacuum.
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In the course of a systematic study of alkali
chalcogenido metalates, the new compounds Na,[FeS,]
and Na[Fe S | were synthesized by heating natural
pyrite and ‘elemental sodium enclosed in corundum
crucibles under an argon atmosphere at a maximum
temperature of 800°C. In this reductive approach, lower
iron valences were obtained extending once again the
structural diversity of this well investigated class of
compounds. The crystal structures were determined by
means of single crystal X-ray diffraction. DFT+U band
structure calculations were performed using the
FP-LAPW method.

The orthorhombic compound Na, [FeS ] (K MnS
structure type, space group Ilbam, a= 643§ 21404
¢=562.9 pm, Z=4, R1=0.037) contains hnear anionic
chains of FeS, tetrahedra connected via two opposite
edges (Fig. a), relating it structurally to the mixed valent
Na [Fe S] with corrugated chains [1]. Na,[FeS ] is
1sotyplc to the cobaltates A [CoS 1 (A= NaKl?{b Cs) [2]
and is the first alkali chalcogemcfo ferrate with anionic
chains exclusively containing Fe'.

Corresponding to the known magnetism of the
cobaltates DFT calculations were carried out with
antiferromagnetic spin ordering in the linear chains.

The triclinic diferrate Na. [Fe S ] (new structure type,
space group P-1, a=7643, b=1153.7, c=1272.6 pm,
a=62.3, p=72. 83 y=84.64°, Z 3, R1=0.019) contains
binuclear [Fe S ] anions formed by two edge sharing
FeS, tetrdheérd (Fig. b). Two crystallographically
different [FeZSG] anions can be distinguished, one of
them is centrosymmetric. Nevertheless, averaged terminal
and bridging Fe-S distances are, well comparable in both,
indicating one Fe' and one Fe' in each dimer (Fig. c).
This mixed valency is unique among the alkali
chalcogenido metaldte dimer compounds, previously
containing only M, like e.g. the diferrates A [Fe Q
(A=Na,K.Rb,Cs; 0=0,8,S¢) [3-6] and Rb ,[Fe,0,]( 2‘3g
(Q=S.Se) [6].

Due to the antiferromagnetic spin ordering in the
dimers in the reference compound Na[Fe, S 1 [3], we
found ferrimagnetic spin ordering *for > N a,[Fe,S ]
coinciding with its macroscopic magnetic behakur
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