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Rankamaite from the Urubu pegmatite, Itinga, Minas Gerais, Brazil: Crystal chemistry 
and Rietveld refinement
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aBStRact

A new occurrence of rankamaite is here described at the Urubu pegmatite, Itinga municipality, 
Minas Gerais, Brazil. The mineral forms cream-white botryoidal aggregates of acicular to fibrous 
crystals, intimately associated with simpsonite, thoreaulite, cassiterite, quartz, elbaite, albite, and 
muscovite. The average of six chemical analyses obtained by electron microprobe is (range in pa-
rentheses, wt%): Na2O 2.08 (1.95–2.13), K2O 2.61 (2.52–2.74), Al2O3 1.96 (1.89–2.00), Fe2O3 0.01 
(0.00–0.03), TiO2 0.02 (0.00–0.06), Ta2O5 81.04 (79.12–85.18), Nb2O5 9.49 (8.58–9.86), total 97.21 
(95.95–101.50). The chemical formula derived from this analysis is (Na1.55K1.28)Σ2.83(Ta8.45Nb1.64Al0.89 

Fe3+
0.01Ti0.01)Σ11.00[O25.02(OH)5.98]∑31.00. Rankamaite is an orthorhombic “tungsten bronze” (OTB), crystal-

lizing in the space group Cmmm. Its unit-cell parameters refined from X-ray diffraction powder data 
are: a = 17.224(3), b = 17.687(3), c = 3.9361(7) Å, V = 1199.1(3) Å3, Z = 2. Rietveld refinement of 
the powder data was undertaken using the structure of LaTa5O14 as a starting model for the rankamaite 
structure. The structural formula obtained with the Rietveld analyses is: (Na2.21K1.26)∑3.37(Ta9.12Nb1.30 

Al0.59)∑11.00[O26.29(OH)4.71]∑31.00. The tantalum atoms are coordinated by six and seven oxygen atoms in 
the form of distorted TaO6 octahedra and TaO7 pentagonal bipyramids, respectively. Every pentagonal 
bipyramid shares edges with four octahedra, thus forming Ta5O14 units. The potassium atom is in an 
11-fold coordination, whereas one sodium atom is in a 10-fold and the other is in a 12-fold coordination. 
Raman and infrared spectroscopy were used to investigate the room-temperature spectra of rankamaite.
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intRoDuction

Rankamaite and its potassium analog sosedkoite are natural 
orthorhombic “tungsten bronzes” (OTB). “Tungsten bronze” is 
a nebulous expression used to describe alkali metal tungstates, 
vanadates, molybdates, titanates, tantalates, and niobates. The 
term was originally coined to describe NaxWO3 compounds, 
whose crystals look much like the copper-tin alloy known 
as bronze. “Tungsten bronzes” have long been the subject of 
investigations for their interesting structural, electronic, and 
electro-optical properties. Due to these interesting properties 
and structural phase transitions, much attention has been paid 
to the dielectric ceramics with a “tungsten-bronze” structure 
(Zheng and Zhou 2006). The structural flexibility of these 
synthetic compounds allows their properties to be tailored to a 
specific application (for example, formation of superstructures). 
Several synthetic compounds with “tungsten bronze” structure 
have been described.

Rankamaite has only been described from five occurrences: 
(1) the Mumba cassiterite gravels, Masisi Mountains, Kivu 
province, Democratic Republic of Congo (von Knorring et al. 

1969; von Knorring and Fadipe 1981; Voloshin et al. 1982; 
Kristiansen 2001); (2) the Ognevka tantalum deposit, Kalba 
Mountains, Eastern Kazakhstan (Voloshin et al. 1983; Voloshin 
and Pakhomovsky 1988); (3) Siberia, Russia (Nekrasov et al. 
1984); (4) Tanco, Manitoba, Canada (Černý et al. 1996, 1998); 
and (5) the Manono pegmatite, Katanga province, Democratic 
Republic of Congo (Voloshin and Pakhomovsky 1988; Uher et al. 
2008). According to von Knorring et al. (1969), A. Safiannikoff 
was aware of the existence of this mineral in alluvial deposits, 
probably derived from spodumene-bearing pegmatites between 
Goma and Masisi to the northwest of Lake Kivu, long before 
its discovery. The potassium analog of rankamaite, sosedkoite, 
was described by Voloshin et al. (1982) in a granite pegmatite 
from Mt. Vasin-Myl’k, Voron’i Tundry massif, Kola Peninsula, 
Russia. According to Černý et al. (1985), occurrences of both 
rankamaite and sosedkoite are restricted to highly fractionated, 
simpsonite-bearing granitic pegmatites. Rankamaite is found as 
a felty replacement of simpsonite and of cassiterite generated 
by oxidation of thoreaulite. Sosedkoite is known as a late post-
simpsonite mineral developed along fractures and intergranular 
contacts in microlite-group minerals and stibiotantalite. Here we 
describe a new occurrence of rankamaite in Brazil.* E-mail: datencio@usp.br


