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Three different diffraction images were observed for crystals
of the iron-deficient compound TlFe2–xSe2. The crystals of ne-
arly the same composition (x ≈ 0.4) were synthesized by vari-
ous routes. Different temperature regimes obviously lead to
different ordering patterns of the iron atoms and vacancies in
this material.
Three different crystal types were identified yet: Crystals of
type A exhibit a complete statistical distribution of iron atoms
and vacancies, their diffraction images contains only Bragg
reflections compatible with the ThCr2Si2 type unit cell (space
group I4/mmm, lattice parameters a = 389.1(1) pm,
c = 1402.7(4) pm). Type B crystals show a commensurate
√5�√5�2 superstructure (I4/m, a = 869.6(1) pm,
c = 1400.9(9) pm) like the one reported in [1]. Two indepen-
dent Fe potions are partially occupied in this structure to a
significantly different amount. Crystals of type C show a dif-
fraction pattern of a modulated structure (P2(αβ0)0 with
α = 0.2, β = 0.6, a = b = 389.9(1) pm, c = 1388.0(2) pm,
γ = 90.0(1)°). A partial ordering of vacancies in only one of
the two Fe layers per unit cell, as displayed in Figure 1, is
found here.

Figure 1. Section of the Fe layer of a type C crystal.
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The thiosilicate telluride Ag8SiS4Te2 crystallizes in the space
group P63 (No. 173), Z = 6, with a = 13.197(2) Å, c =
12.666(1) Å. The crystal structure was determined by single
crystal X-ray diffraction. The compound forms layers of iso-
lated SiS4 tetrahedra which are connected by silver. These
tetrahedra are arranged in a staggered manner ABA along c.
The SiS4 tetrahedra are linked by silver which has coordination
numbers of three or four. Tellurium coordinates exclusively to
silver, thus completing a 3D network. The formula of Ag8Si-
S4Te2 might suggest the formation of an argyrodite type struc-
ture. However, the combination of large silver ions with small
thiosilicate ions favours the formation of a new structure which
is similar to (AgI)2Ag3PS4.[1]

Figure 1. Section of the thiosilicate and tellurium ions in Ag8SiS4Te2.
Tetrahedra are centred by silicon.
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