
Ζ. Kristallogr. NCS 220 (2005) 293 
• by Oldenbourg Wissenschaftsverlag, München 

Crystal structure of potassium ytterbium(III) tetrathiosilicate, KYbSiS4 
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Abstract 
KS4SiYb, monoclinic, P 1 2 i l (no. 4), a = 6.316(5) A, 
b = 6.557(5) A, c = 8.571(7) k,ß= 108.09(1)°, V= 337.4 A3, 
Ζ = 2, Rgt(F) = 0.025, wRretfF2) = 0.059, Τ = 298 Κ. 

Source of material 
Crystals of KYbSiS4 were formed from a molten chalcogenide 
flux reaction of 83.8 mg Yb, 12.8 mg Si, 30.8 mg S, and 68.9 mg 
K2S2. These reactants were placed in a fused silica ampoule in an 
inert atmosphere glovebox. The ampoule was sealed under vac-

uum, and heated to 750 °C at a rate of 35 K/h. After 150 hours of 
annealing, the ampoule was cooled at 4 K/h to room temperature. 
Orange plates of KYbSiS4 were obtained after the product was 
washed with dimethylformamide to dissolve remaining flux. 

Discussion 
KYbSiS4 is isostructural to the previously reported quaternary 
compounds KLaGeÖ4 (Q = S, Se) [1], KEUS1S4 [2], KSmGeS4 
[3], and KTbGeS4 [4], The structure contains tetrathiosili-
cate(TV) anions [SiS4]4-, and Ybl is coordinated to seven sulfur 
atoms from four different [SiSe4]4- anions in a mono-capped tri-
gonal prismatic fashion. KYbSiS4 is a two-dimensional structure 
with „ { [YbSiS4] -} layers separated by potassium cations and ly-
ing parallel to (001). 

Table 1. Data collection and handling. 

Crystal: 

Wavelength: 
μ· 
Diffractometer, scan mode: 
2$max: 

Admeasured, N(hkl)unique: 
Criterion for /ot*, N(hkl)gc. 
N(paramhc fined: 
Programs: 

orange plate, 
size 0.05 χ 0.40 χ 0.40 mm 
Mo Ka radiation (0.71073 A) 
157.58 cm"1 

Broker AXS SMART CCD, φ/ω 
46.42° 
2025,960 
/obs > 2 O(lobs), 914 
65 
SHELXS-97 [5], S H E L X I ^ [6], 
X-Seed-A [7] 

Table 2. Atomic coordinates and displacement parameters (in A2). 

Atom Site X y ζ Un t/22 t/33 t/12 Un t/23 

K(l) 2a 0.2699(5) 0.188(1) 0.0642(3) 0.038(1) 0.035(3) 0.019(1) 0.004(2) 0.010(1) 0.004(2) 
Yb(l) 2a 0.23071(6) 0.16631(9) 0.54946(5) 0.0117(2) 0.0142(2) 0.0141(3) -0.0003(3) 0.0048(2) 0.0002(4) 
Si(l) 2a 0.2179(5) -0.2966(6) 0.3260(4) 0.012(1) 0.013(3) 0.014(1) -0.001(2) 0.005(1) 0.000(1) 
S(l) 2a 0.0175(6) 0.4392(5) 0.2998(5) 0.015(2) 0.013(2) 0.017(2) -0.001(2) 0.003(2) 0.000(2) 
S(2) 2a -0.0249(6) -0.0616(5) 0.2815(5) 0.016(2) 0.009(2) 0.016(2) 0.001(1) 0.005(2) 0.000(2) 
S(3) 2a 0.5833(4) 0.2025(7) 0.8298(3) 0.013(1) 0.030(3) 0.012(1) 0.000(1) 0.005(1) -0.002(1) 
S(4) 2a 0.4254(5) -0.2408(4) 0.5690(4) 0.015(2) 0.017(1) 0.014(2) 0.001(1) 0.006(1) -0.002(1) 
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