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Abstract
Yttriaite-(Y), ideally Y2O3, is a new mineral (IMA2010-039) from the alluvial deposits of the
Bol’shaya Pol’ya River, Subpolar Urals, Russia. The new mineral occurs as isolated crystals, typically
cubo-octahedra <6 µm in size, embedded in massive native tungsten. Associated minerals include:
copper, zircon, osmium, gold, and pyrite. The main forms observed are {100} and {111}. Due to the
crystal size, physical properties could not be determined; however, the properties of synthetic Y2O3 are
well known. Synthetic Y2O3 crystals are colorless to white with a white streak; crystals are transparent
with an adamantine luster, while massive Y2O3 is typically translucent with an earthy luster. Synthetic
Y2O3 has a Vickers hardness of 653.91, which corresponds to 5.5 on the Mohs scale. Synthetic Y2O3
crystals have good cleavage on {111}. Yttriaite-(Y) is isotropic; the refractive index measured at 587
nm on synthetic Y2O3 is n = 1.931. The empirical chemical formula (mean of 4 electron microprobe
analyses) calculated on the basis of 3 O is: Y1.98Dy0.01Yb0.01O3. Yttriaite-(Y) is cubic, space group
Ia3, with parameters a = 10.6018(7) Å, V = 1191.62(7) Å3, and Z = 16. The five strongest lines in
the powder X-ray diffraction pattern (measured on synthetic Y2O3 using synchrotron radiation) are
[dobs in Å (I) (hkl)]: 3.0646 (100) (222), 1.8746 (55) (440), 1.5984 (38) (622), 2.6537 (26) (400), and
4.3356 (14) (211). The mineral name is based on the common name for the chemical compound, yttria.
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Introduction
Yttrium(III) oxide (also known as yttria, diyttrium trioxide,
yttrium sesquioxide, and Y2O3) is an air-stable, water-insoluble
oxide that has various applications in material sciences and
inorganic chemistry. It is a starting material for the manufacture of YVO4:Eu and Y2O3:Eu phosphors used to produce the
red color in television tubes (Palilla and Levine 1966; Hong et
al. 1999); it is used to create yttrium iron garnets (YIG) used
in microwave filters (Geschwind 1961); and it is used to make
the high-temperature semiconductor YBa2Cu3O7 (Jorgensen et
al. 1990). The natural occurrence of Y2O3 was first described
by Novgorodova et al. (1995) from the Bol’shaya Pol’ya River,
Subpolar Urals, Russia (Fig. 1) [unnamed mineral UM1995-19O:Y, Smith and Nickel (2007)]. Herein, we report the complete
characterization of this material as a new mineral.
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The mineral and name have been approved by the IMA
Commission on New Minerals, Nomenclature and Classification
(IMA 2010-039). The mineral name is based on the common
name for the chemical compound, yttria. Because no single
specimen provided all of the data for the description, no specimen qualifies as the holotype; however, one co-type specimen
is housed in the collections of Mineral Sciences Department,
Natural History Museum of Los Angeles County (California,
U.S.A.), catalog number 63272, and one is in the collections of
Fersman Mineralogical Museum (Moscow, Russia), registered
number 4147/1.

Occurrence and geology
Yttriaite-(Y) is very rare and occurs exclusively as microinclusions within native tungsten1 grains (Fig. 2). Quartz and
“phengite” are also found as inclusions in the W grains. Yttriaite(Y) and native W were discovered during a geological survey
Tungsten has recently been accepted as a new mineral
(IMA2011-004).
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