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Phosphovanadylite: A new vanadium phosphate mineral with a zeolite-type structure
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ABSTRACT

Phosphovanadylite, whose simplified formula is (Ba,Ca,K,Na)x[(V,Al)4P2(O,OH)16]
·12H2O, is a new vanadium phosphate zeolite mineral found in the Phosphoria Formation
at Monsanto’s Enoch Valley Mine, Soda Springs, Idaho. Its formula in more detail is
(Ba0.38Ca0.20K0.06Na0.02)S0.66[P2(V3.44Al0.46)S3.90O10.34(OH)5.66]·12H2O. The drusy mineral occurs
as pale greenish-blue euhedral cubes (20–50 mm edge) coating phosphatic, organic-rich
mudstone. The chemical composition determined by electron microprobe is (in weight
percent) V-28.02, P-9.91, Al-1.97, Ca-1.31, Ba-8.28, Cd-0.09, Zn-0.34, Na-0.15, K-0.73,
O-46.57, and F-0.03. The index of refraction is nD 5 1.566 (4) and specific gravity is 2.16
(3). The X-ray powder pattern shows strong reflections at 3.16 Å (422), 2.58 (600), 2.44
(620), and 7.73 (200), which are indexed on the basis of a cubic body-centered unit cell
with a 5 15.470 (4) Å. From the single-crystal structure analysis, its space group was
determined to be I43m, Z 5 6, and its structure consists of V4O16 octahedral clusters linked
to each other by P atoms to form a cubic lattice, creating cavities 7.0 and 5.5 Å in diameter
where mainly H2O resides. Final residual indexes are R 5 0.066, Rw 5 0.061, goodness-
of-fit 5 0.75, and 93 observations and 24 parameters.

INTRODUCTION

Phosphovanadylite, a new mineral species, was found
while examining a newly dug trench located in one of
the deepest areas of an open-pit mine at Monsanto’s En-
och Valley Phosphate Mine (428539N, 1118259W), Soda
Springs, Idaho. It occurred as a thin, richly colored min-
eral coating on a small cluster of dark brown to black
phosphatic organic rich mudstone rocks.

GEOLOGIC SETTING

The mineral and the mined phosphate ore are in sedi-
mentary layers of the Meade Peak Member of the Perm-
ian Phosphoria Formation. This member consists of in-
terbedded pelletal phosphorite, phosphatic mudstone, and
shale with a few layers of dolomite (McKelvey et al.
1959). The upper and lower parts of the Meade Peak
Member consist of phosphorite and phosphatic shale,
which are separated by a middle part of shale that has a
relatively low phosphate content.

Notable within the Meade Peak Member are discrete
beds enriched in vanadium containing as much as 1 wt%
V2O5 (McKelvey et al. 1986). One group of contiguous
beds, called the vanadiferous zone, has been mapped and
studied extensively for its economic potential. It is 0.6 to
4.5 m thick and is 1.5 to 3 m below the upper phosphatic-
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enriched part of the Meade Peak Member (Love 1961;
McKelvey et al. 1986). It extends over an area of about
11 600 square kilometers in western Wyoming, south-
eastern Idaho, and northeastern Utah. Secondary vana-
dium minerals, sincosite [green, Ca(VO)2(PO4)2·5H2O],
hewettite (red, CaV6O16

.6H2O), and pascoite (orange,
Ca3V10O28·17H2O), have been identified from this zone
(McKelvey et al. 1986). Other beds in the Meade Peak
Member are also enriched in vanadium, but they are not
as continuous nor as enriched as the vanadiferous zone
(Medrano and Piper 1992, 1995; Piper and Medrano
1994).

The mineral identified in this study occurs in a thin
discrete bed (no more than 15 cm in thickness) within
the upper part of the lower phosphate beds, and it is con-
siderably lower in the section than the vanadiferous zone.
Sincosite was also identified in close proximity in the
same thin bed.

PHYSICAL PROPERTIES

Phosphovanadylite is light greenish blue, transparent,
with a non-metallic vitreous luster, and a very pale green-
ish-blue streak. Its color changed from light greenish blue
to greenish black over a matter of a few months presum-
ably due to oxidation of vanadium during exposure to air.
The euhedral crystals are small cubes about 20 to 50 mm
on edge (Fig. 1). Grain mounts show complete extinction


