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Abstract 
Ca0.30SiSr0.70, orthorhombic, Cmcm (No. 63), a = 4.727(3) Ä, 
b= 11.131(8) A, c = 3.989(3) A, V= 209.9 Ä 3 , Z = 4, 
Rgt(F) = 0.022, wR(F2) = 0.053, T= 298 K. 

Cao.8iSiSro.i9, orthorhombic, Cmcm (No. 63), a = 4.614(2) Ä, 
b = 10.865(5) A, c = 3.924(2) k,V= 196.7 Ä3, Z = 4, 
Rgt(F) = 0.013, wR(F2) = 0.031, T= 298 K. 

Source of material 
Sro.7Cao.3Si and Sro.19Cao.8i Si are prepared by heating at 1363 Κ 
a mixture of the elements with the Sr/Ca/Si ratios of 3:2:3 and 
1:4:3, respectively (118 h, quenched in cold water). Both com-
pounds form grey-black, irregular crystals with a metallic lustre. 
In both compounds, the Sr/Ca site is occupied by different 
amounts of strontium and calcium. The corresponding occupancy 
factor is also refined. 

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

Discussion 
Sro.7Cao.3Si and Sro.19Cao.8iSi crystallise with the CrB structure 
type, like all other MSi compounds (M = Ca, Sr, Ba). Both com-
pounds contain infinite silicon zigzag chains. Sro.7Cao.3Si and 
Sro.19Cao.8i Si can be described, according to the Zintl-Klemm 
concept, by the formulation (M2 +) | jSi2~] (M = Sr, Ca). The 
strontium occupancy on the metal position is 70% and 19%, re-
spectively. The Si-Si bond length in the zigzag chain is 2.48 A 
and 2.46 Ä, respectively. This values are between the correspond-
ing ones for SrSi and CaSi (2.49 Ä and 2.45 Ä, respectively [1 ]). 
Of course, the bond distances in the silicon chain increase with in-
creasing strontium content because of its larger radius, which ex-
pands the cation matrix. Our investigations on the MSi 
compounds (M = Ca, Sr) have shown that CaSi and SrSi form a 
solid solution Sri-jCa^Si. 

1. Strontium calcium monosilicide, Sro.7Cao.3Si 

Table 1. Data collection and handling. 

Crystal: black piece, size 0.05 χ 0.10 χ 0.15 mm 
Wavelength: Mo Ka radiation (0.71073 Ä) 
μ: 189.38 cm"1 

Diffractometer, scan mode: Stoe IPDS, 91 exposures, Δφ = 2.0° 
20max: 48.2° 
N(hkl)measured, iV(/iW)unique: 584, 108 
Criterion for lobs, N(hkl)gi: /obs > 2 af/obs), 107 
N(param) refined: 11 
Programs: SHELXS-96 [2], SHELXL-96 [3], 

COLTURE ]4] 

Atom Site Occ. * >> ζ U11 U22 t/33 Un U13 U23 

Ca 4c 0.70(1) 0 0.64030(4) 1/4 0.0122(2) 0.0119(2) 0.0104(2) 0 0 0 
Sr 4c 0.30 0 0.64030 1/4 0.0122 0.0119 0.0104 0 0 0 
Si 4c 0 0.93135(7) 1/4 0.0136(3) 0.0128(3) 0.0098(3) 0 0 0 

Sr/Ca 

* Correspondence author (e-mail: nesper@inorg.chem.ethz.ch) 



4 1 6 Sro.7Cao.3Si a n d Sro.19Cao.8iSi 

2. Strontium calcium monosilicide, Sro.19Cao.8iSi 
Table 3. Data collection and handling. 

Crystal: 
Wavelength: 
μ: 
Diffractometer, scan mode: 
29max: 
WlWJmeasured, N(hkl)uniqUC: 
Criterion for /0bs, N(hkl)g. 
N(param)K fined: 
Programs: 

black piece, size 0.10 χ 0.10 χ 0.15 mm 
Mo K a radiation (0.71073 A) 
80.98 cm"1 

Stoe STADI4, ω/θ 
59.86° 
736, 184 
lobs > 2 a(!obs), 154 
11 
SHELXL-96 [2], SHELXL-96 [3], 
COLTURE [4] 

Table 4. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site Occ. χ y ζ U11 U22 t/33 f/12 U13 f/23 

Ca Ac 0.807(4) 0 0.64030(4) 1/4 0.0122(2) 0.0119(2) 0.0104(2) 0 0 0 
Sr 4c 0.193 0 0.64030 1/4 0.0122 0.0119 0.0104 0 0 0 
Si 4c 0 0.93135(7) 1/4 0.0136(3) 0.0128(3) 0.0098(3) 0 0 0 
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