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Crystal structure of rubidium niobium tungsten bronzes, RbxNb^Wi-̂ Oa 
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Discussion 
The crystal structures of hexagonal tungsten bronze type (HTB) 
can be described as built up of WOe octahedra sharing comers 
with the neighboring octahedra forming a three dimensional net-
work. The homogeneity range of HTB phases M*W03 with Μ = 
Κ, Rb, Cs using similar preparation conditions was found to be 
mostly restricted on χ between 0.19 and 0.33 [ 1 ]. The formula of 
tungsten bronzes can be rewritten as M. t(W/+W ι -y^Oj) indicat-
ing a presence of formally pentavalent tungsten ions. The present 
structure investigations show that tungsten can be substituted by 
niobium according to Rb^Nb^Wi-yCb here with y=0.13 (jc=0.31) 
and y = 0.19 (jc = 0.30) which is in reasonable agreement with the 
preceding nominal composition. 
Mattes et al. [3] reported for a HTB-type structure with a e-lattice 
parameter of 3.862 A. However, the present structure refinement 
leads to a double c-lattice parameter due to the shift of W and 
0(2) as given in Table 2 and Table 4. 

Abstract 
Nbo.13O3Rbo.31Wo.87, hexagonal, P6ijmcm (No. 193), 
a = 7.3984(3) A, c = 7.5594(2) A, V= 358.3 A3, Z = 6, 
Pm = 6.840 g em"3, R(wP) = 0.032, R(P) = 0.025, R(l) = 0.007, 
R(F) = 0.005, T= 293 K. 

Nbo.19O3Rbo.30Wo.8i, hexagonal, P6}Jmcm (No. 193), 
a = 7.389(2) A, c = 7.562( 1) A, V = 357.5 A3, Ζ = 6, 
Pm = 6.689 gem"3, R(wP) = 0.049, R(P) = 0.037, R(l) = 0.031, 
R(F) = 0.017, Γ =293 K. 

Source of material 
The starting materials were K2WO4, Rb2WÜ4, WO3, WO2 and 
Nb2Os (high quality reagent grade). Samples were prepared 
according to the chemical reaction: 
jc/2 Rb2W04 + (l-vc-y2) WO3 + (x-y)/2 WO2 + y/2 Nb205 

Rb,NbvWi-y03 (χ = 0.2; >> = 0.1 or 0.2). 
The reactants were mixed intimately in an agate mortar, taken 
into silica tubes, evacuated at room temperature for 2-3 hours, 
sealed, then heated in a Muffle furnace at a temperature of 1073 Κ 
for a period of 5 days and quenched to room temperature. After 
this reaction single phase black powder remained for both phases. 

1. Rubidium niobium tungsten bronze, Rbo.31Nbo.13Wo.87O3 

Table 1. Data collection and handling. 

Powder: black 
Wavelength: Mo Ka radiation (0.71073 A) 
μ: 4.61 cm"1 

Diffractometer: STOE STADI P, transmission, 
Debye-Scherrer mode 

20max, stepwith: 59.98°, 0.02° 
N(points)maisured: 2500 
WA*/,)refinMi: 214 
N(param)„ rinMi: 30 
Program: Rietan-94 [2] 

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

Atom Site Occ. χ y ζ Biso 

Rb 2b 0.93(2) 0 0 0 3.9(3) 
Nb 0.13(1) 0.4792(2) 0 1/4 0.12(6) 
W 6g 0.87 0.4792 0 1/4 0.12 
0(1) 6 f 1/2 0 0 1.9(3) 
0(2) 12/ 0.421(2) 0.206(3) 1/4 1.9 
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2. Rubidium niobium tungsten bronze, RbojoNbo.19Wo.8iO3 

Table 3. Data collection and handling. 

Powder: black 
Wavelength: Mo Ka radiation (0.71073 A) 
μ: 4.62 cm"1 

Diffractometer: STOE STADI P, transmission. 
Debye-Scherrer mode 

26max, stepwith: 59.98°, 0.02° 
N( points Wasured: 2500 
N(hkl)nrincd: 214 
N(param)K fintd: 30 
Program: Rietan-94 [2] 

References 

1. Hussain, A: Phase analyses of Potassium, Rubidium and Ceasium tung-
sten bronzes. Acta Chem. Scand. A32 (1978) 479-484. 

2. Izumi, F.: in "The Rietveld Method". Ed. by R.A. Young, Oxford Univer-
sity Press, Oxford 1993. 

3. Mattes, R.; Leimkühler, Μ.; Nagel, Α.: Ramanspektren anionen-
kationensubstituierter temärer Oxide des Molybdäns und Wolframs mit 
Pyrochlor- und hexagonaler Wolframbronzen-Struktur. Einkristall-
u n t e r s u c h u n g e n an C s Z n M o O j F 3 , Rbo .3Nbo.3Wo.7O3 und 
Rbo.3Gao1Wo.9O3. Z. Anorg. Allg. Chem. 582 (1990) 131-142. 

Table 4. Atomic coordinates and displacement parameters (in A"). 

Atom Site Occ. ν y ; Br 

Rb 2b 0.89(4) 0 0 0 1.3(7) 
Nb 6* 0.19(3) 0.4800(9) 0 1/4 0.16(9) 
W 6* 0.81 0.4800 0. 1/4 0.16 
O( l ) 6 / 1/2 0 0 1.9(3) 
0 (2 ) 12; 0.377(4) 0.161(5) 1/4 1.9 
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