
Ζ. Kristallogr. NCS 216 (2001) 2 7 - 2 8 27 

© by Oldenbourg Wissenschaftsverlag, München 
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Abstract 
Cs6Ge2Se6, monoclinic, C12/cl (No. 15), a = 16.280(3) Ä, 
b = 13.528(3) k,c = 9.621(2) Ä, β = 96.70(3)°, V= 2104.4 Ä3, 
Ζ = 4, Rgl(F) = 0.027, wRKi(F2) = 0.060, T= 293 K. 

Source of material 
The title compound was prepared starting from an inhomo-
geneous sample obtained by thermal decomposition of CsN3 
mixed with GeSe2 (molar ratio 6:2). The reaction was carried out 
at 630 Κ in a quartz glass ampule. Together with additional Se 
(molar composition 6 Cs: 2 Ge: 6 Se), the raw product was heated 
to 1273 K. After quenching in icewater, homogenization and sub-
sequent annealing at 953 Κ for two weeks the reaction yielded air 
sensitive, transparent, orange single crystals of Cs6Ge2Se6. 

Table 2. Atomic coordinates and displacement parameters (in Ä2). 

^ Discussion 
With Cs6Ge2Se6 another crystalline solid could be prepared us-
ing the "azide-method" [1], Cs6Ge2Se6 crystallizes isotypically 
to KäGe2Te6 [2]. The hitherto known compounds with the com-
position M<5M'2X6, Μ = Na (M' = Si, X=Te; M' = Ge, X = Se, Te), 
Κ (Μ' = Ge, Χ = S, Se, Te; M' = Sn, X = Se, Te), Rb6Sn2Te6 and 
Μ = Cs (M' = Ge, X = Te; M' = Sn, X = Se, Te) [2,3 and cited liter-
ature] crystallize in three different structure types characterized 
by isolated M'2X6 units with covalent M'—M'-bondings. In 
Cs6Ge2See, the alkali metals are distorted octahedral and dis-
torted trigonal prismatic coordinated by selenium (d(Cs—Se) = 
3.49 Ä-3 .96Ä, see fig.). The ethane analogous Ge2Se6 unit con-
tains two trigonal GeSe3-pyramides (d(Ge—Se) = 2.36 Ä -
2.38 Ä) in staggered conformation connected by a covalent 
Ge—Ge bond (d(Ge—Ge) = 2.54 Ä). 

Table 1. Data collection and handling. 

Crystal: orange, transparent, polygonal isometric, 
size 0 .16x0.16x0.18 mm 

Wavelength: Mo Af0 radiation (0.71069 A) 
μ: 234.36 cm"1 

Diffractometer, scan mode: STOEIPDS, φ 
20max: 55.94° 
WtWJmeasured, N(hkt)umque: 11351,2525 
Criterion for /0bs, N(hkl)gt: /obs > 2 σ(lobs), 2 1 0 2 
N(param )Kr,„cd'. 66 
Programs: SHELXS-97 [4], SHELXL-97 [5], 

DIAMOND [6]) 

Atom Site χ y ζ U\\ U22 U33 Un Un U23 

Cs(l) 8/ 0.77802(2) -0.02458(3) -0.19190(5) 0.0392(2) 0.0330(2) 0.0640(3) -0.0084(2) 0.0241(2) -0.0184(2) 
Cs(2) 8/ 0.59492(2) -0.20100(3) 0.12209(4) 0.0317(2) 0.0512(2) 0.0267(2) 0.0045(2) 0.0027(1) 0.0023(2) 
Cs(3) 4e 1/2 0.09239(4) 1/4 0.0315(2) 0.0387(3) 0.0256(2) 0 0.0086(2) 0 
Cs(4) 4e 1/2 0.57846(4) 3/4 0.0266(2) 0.0286(2) 0.0331(2) 0 0.0078(2) 0 
Se(l) 8/ 0.68376(3) 0.26385(4) 0.28565(5) 0.0264(2) 0.0272(3) 0.0175(2) 0.0014(2) 0.0044(2) 0.0000(2) 
Se(2) 8/ 0.62156(3) 0.08581(4) -0.02693(6) 0.0289(2) 0.0236(3) 0.0263(3) -0.0052(2) 0.0089(2) -0.0055(2) 
Se(3) 8/ 0.59077(3) 0.36589(4) -0.07126(6) 0.0273(2) 0.0275(3) 0.0236(2) 0.0059(2) 0.0028(2) 0.0046(2) 
Ge 8/ 0.67842(3) 0.24344(4) 0.03914(5) 0.0177(2) 0.0191(2) 0.0163(2) -0.0003(2) 0.0041(2) -0.0003(2) 
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