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Abstract

Na4Sny, tetragonal, /4\/acd (No. 142), a = 10.475(1) A,
c=17412(2) A, v=1910.5 A%, Z=8, Ry(F) = 0.058,
wR(F)=0.058, T=295K.

K4Sn4, tetragonal, /41/acd (No. 142), a = 11.409(1) A,
c=18.649(2) A, V=2427.5 A%, Z=8, Ry(F) = 0.036,
WR(F) = 0.036, T=295K.

Source of material

Stoichiometric mixtures of the elements were heated up to 1273
K for 1 day and annealed at 673 K for one week (Nb container
welded at 30 kPa Ar). Single phases (by X-ray diffraction) with
silvery grey crystals were formed. The compounds are very sen-
sitive against oxidation and hydrolysis and have tobe handled un-
der inert conditions. Lattice parameters were determined from
Guinier-Simon powder patterns [1] with Si standard (A(CuKy)) =
1.54051 A ; a(Si) = 5.4305 A).
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Discussion

Both compounds form the t/64 structure of NaPb [2] as shown by
Hewaidy et al. [3] for K4Sns4 and by Miiller et al. [4] for NasSns
from single crystal structure analysis. In order to compare several
NaPb-type structures in detail, both crystal structures were
redeterminated. The lattice parameters are slightly different to the
former values while the c/a ratios are almost unchanged. Two
interpenetrating 3D frameworks of condensed M4Sns (M = Na,
K) stellae quadrangulae (distorted heterocubanes [5]) are
formed, hierarchically related to the Cu20 structure [6]. The
tetrahedranide anions Sn‘:' (d(Sn-Sn) = 2.978(2) A (NasSny);
d(Sn-Sn) = 2.949(1) A (K4Sn4)) are connected via twofold
p.3-bridging MI atoms to > (M14/2[Sn4]) substructures which are
interconnected by ‘interstitial’ p.z-bridging M2 atoms. In total, 16
M atoms form cages around the tetrahedra with 3.350(2) A<
d(Na-Sn) <3.539(2) A and 3.682(1) A <d(K-Sn) < 3.850(2) A,
respectively.

1. Tetrasodium tetrahedro-tetrastannide, NasSny

Table 1. Data collection and handling.

Crystal: silvery grey, irregular,

size 0.1 x 0.1 x 0.1 mm
Wavelength: Mo Ky radiation (0.71069 A)
w: 523 cm™!
Diffractometer, scan mode: Stoe STADI4, /20
20max: 65°
N(hki)measured, N(hkl)unique3 1793, 872
Criterion for Fops, N(hkl)g:: Fobs > 6 o(Fobs), 395
N(param)refined: 20
Programs: CSD [7], ATOMS [8]
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NasSng and KaSny

Table 2. Atomic coordinates and displacement parameters (in AZ, origin choice 2).

Atom Site x y z Un Un U3z Uiz Ui Uz

Na(l) 16e 0.875(2) 0 1/4 0.034(7) 0.030(7) 0.044(7) 0 0 -0.007(7)
Na(2) 16f 0.375(1) x+1/4 1/8 0.039(5) Un 0.043(8) -0.001(9) -0.005(5) ~Uis

Sn 32g 0.0695(2) 0.1261(2) 0.93525(9)  0.0263(8) 0.0302(9) 0.0276(7) -0.0007(8)  —0.0088(8) 0.0114(8)
2. Tetrapotassium tetrahedro-tetrastannide, K4Sny Table 3. Data collection and handling.

Crystal: silvery grey, irregular,

size 0.1 x 0.1 x 0.1 mm

Wavelength: Mo Ky raldiation (0.71069 A)

94.2 cm™

T8
Diffractometer, scan mode: Stoe STADI4, /20
26max: 60°

N(hkl)measured, N(hkl)uniquei 1852, 897

Criterion for Fobs, N(hkl)gt: Fobs > 4 o(Fobs), 682
N(param )eefined: 20

Programs: CSD [7], ATOMS [8]

Table 4. Atomic coordinates and displacement parameters (in A% origin choice 2).

Atom Site x y z Un Un Uss Uz Uiz Uz

K(l) 16e 0.8621(3) 0 1/4 0.030(1) 0.036(2) 0.035(1) 0 0 —0.005(1)
K(2) 16 0.3784(2) x+1/4 1/8 0.037(1) Un 0.037(2) 0.002(1) -0.0009(9) -Uis

Sn 32g 0.06468(6)  0.13783(6)  0.93072(3)  0.0266(3) 0.0276(3) 0.0261(3) -0.0002(3) -0.0061(2) 0.0084(3)
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