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Crystal structure of sodium strontium monogermanide, Na,Sr;_,Ge (x = 0.14)
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Discussion

Nay.14S10.86Ge crystallizes with the -TII structure type (also known
as CrB type) similar to other MGe (M = Ca, Sr, Ba ) compounds [1-3].
The Zintl anion is a one-dimensional planar chain in all-trans con-
formation (d(Ge—Ge) = 2.602(3) A; £Ge-Ge-Ge = 104.8(1)°).
Nao.14Sr0.86Ge can be formulated as (Na*)o.14(Sr>)o.56(Ge'*)
according to the Zintl-Klemm concept [4-6]. Unlike MGe com-
pounds, every germanium atom has a formal charge of g =—1.86
which is reasonable in the case of a polyethylene-like chain [7].
SrGe is also a suitable case in investigating charge acquisition
tendency of planar chain anions by doping mono-valent alkaline
cations. The exchange of Sr for Na withdraws electrons from the
bond system leading to significant changes in bond distances, an-
gles and lattice parameters of the unit cell.

Table 1. Data collection and handling.

Crystal: black plate, size 0.14 x 0.16 x 0.28 mm
Wavelength: Mo K, radiation (0.71073 A)

uw 333.05 cm™!

Diffractometer, scan mode: Bruker SMART CCD, w

20max: 52.5°

N(hkl)measurcd, N(hkl)uniquei 1112, 147

Criterion for Iobs, N(hkl)g:: Iobs > 2 0(Iobs), 116

C N(param)refined: 10
Programs: SHELXS-97 [8], SHELXL-97 [9],
Abstract ATOMS [10]
GeNag.14Sr0 86, orthorhombic, Cmcm (No. 63), a = 4.828(1) A,
b=113093) A, c=4.124(1) A, V=2252 A% 7 =4,
Ru(F) = 0.049, wRret(F*) = 0.115, T =293 K.
Source of material
Nao.14S10.86Ge was synthesized from a mixture of pure elements at
stoichiometric amounts via direct heating in argon atmosphere up
to 1173 K for 50 h. After cooling down with a rate of 25 K/h, the
product was obtained as black layered crystals with metallic lustre.
Table 2. Atomic coordinates and displacement parameters (in Az).
Atom Site X y z Ui Uxn Uss Ui Uiz Uxs
St/Na(1) ¢ 4c 0 0.1378(2) 1/4 0.020(1) 0.023(1) 0.015(1) 0 0 0
Ge(1) 4c 0 0.4298(2) 1/4 0.021(1) 0.023(1) 0.013(1) 0 0 0

a: St/Na(1) = 0.86(1)Sr + 0.14Na
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