Western Uranium to double dip
in the vanadium rush and U.S.
nuclear renaissance
It seems appropriate that as 2017 looks like it’s shaping up
to be the “Year of the Infrastructure Metals” that we look at
one of the metals that is a key alloy metal used in
construction steels. While we could rhapsodize about
Vanadium’s potential use in large scale or massive batteries
it’s in the infrastructure context that Vanadium strengthened
steel is going to make the most difference in the short term.
In the past we have written extensively on Largo Resources
Ltd. (TSX: LGO | OTCQB: LGORF), the Vanadium miner in Brazil
and mentioned the massive Vanadium resource that Energizer
Resources Corp. (TSX: EGZ | OTCQB: ENZR) has as their “back-up
asset”. However the most recent focus of our Vanadium
attentions has been Western Uranium Corporation (CSE: WUC |
OTCQX: WSTRF), which because of its position on the Uravan
mineral belt in the western US, it gets to double dip in both
the current Vanadium rush and the potential uranium recovery.
This metal is a key co-product at the Sunday Mine complex and
at most of its other properties in the Uravan Mineral Belt.
Below can be seen a high-grade Vanadium seam at the Sunday
Mine Complex.

In this piece we shall look at the Vanadium dynamics of the
moment and also how Western Uranium can potentially harvest
the mooted infrastructure push in the US.
Vanadium
Vanadium has its scientific roots in Latin America as it was
originally discovered by Andrés Manuel del Río, a Spanish-born

Mexican mineralogist, in 1801. Del Río extracted the element
from a sample of a Mexican “brown lead” ore, later named
vanadinite.
In 1831, the Swedish chemist Nils Gabriel Sefström
rediscovered the element in a new oxide he found while working
with iron ores. He named the new element Vanadium after Old
Norse Vanadís. Vanadium has the atomic number 23. It is a
hard, silvery gray, ductile and malleable transition metal.
The formation of an oxide layer stabilizes the metal against
oxidation. The element is found only in chemically combined
form in nature.
The isolation of vanadium metal proved difficult. Henry
Enfield Roscoe eventually produced the metal in 1867 by
reduction of vanadium(II) chloride, VCl 2 , with hydrogen. In
1927,

pure

vanadium

was

produced

by

reducing

vanadium

pentoxide with calcium.
Usage
The first large scale industrial use of vanadium in steels was
found in the chassis of the Ford Model T, inspired by French
race cars. Vanadium steel allowed for reduced weight while
simultaneously increasing tensile strength. At the moment,
Vanadium is used mainly as an alloy in a wide range of
specialty steels and titanium alloys to provide greater
strength, toughness, and wear-resistance. It is for this
reason that Vanadium consumption should rise in an
infrastructure boom scenario.
Vanadium has been used as a steel additive since the late
1800s when “vanadium steel” was used to armour the hull of
battleships making them impenetrable to explosive shells. Only
a small amount of Vanadium significantly increases the
strength, hardness, and high temperature stability of steel.
Its electron deficient structure lends itself well to the
formation of more stable nitrides and carbides when added to

iron and as such Vanadium has been referred to as the
“electric metal”. Vanadium high-carbon steel alloys contain
0.15% to 0.25% vanadium, and high-speed tool steels (HSS) have
a Vanadium content of 1% to 5%.
In recent times the incremental demand for Vanadium has been
driven by increased steel production primarily in China, India
and the developing world. At the same time, various economic
and legislative factors are increasing the use of vanadium in
the steel industry, like stronger rebar to reduce catastrophic
destruction in earthquake prone regions as well as providing
the necessary strength demanded by cutting edge architectural
design. Some estimates suggest the demand for Vanadium might
grow at 7% per annum from 2010 to 2025 based on the steel
applications alone.
Sources – Primary and otherwise
The element occurs naturally in about 65 different minerals
th

and in fossil fuel deposits and is the 17 most common element
in the earth’s crust. The important thing to note is that,
beyond recycling from steel slag) the sources of Vanadium are
either mineral deposits or, rather uniquely, as an oil byproduct.
Vanadium occurs in deposits of phosphate rock, titaniferous
magnetite, and uraniferous sandstone and siltstone, in which
it usually constitutes less than 2% of the host rock.
Significant amounts are also present in bauxite and
carboniferous materials, such as coal, crude oil, oil shale,
and tar sands. Amongst the major deposits are the
titaniferrous magnetites of China, Russia, South Africa,
Western Australia and New Zealand, as well as the oil-related
deposits of Venezuela, Alberta (Canada), the Middle East and
Queensland (Australia), in addition to ore and clay deposits
in the USA.

The table above shows the state of resources according to
Vanitec, a Vanadium producer/user association. We suspect it
is somewhat outdated as several new sources (such as
Madagascar) have become apparent over recent years. In
particular the Australian share should be lifted and Brazil is
worthy of being considered a potential player of consequence.
The USGS in its latest survey on the metal said that world
resources of Vanadium exceed 63 million tons.
Dynamics
The dynamics of the Vanadium supply chain are interesting. In
some ways we might compare the metal’s supply chain to that of
Lead, where the chief source is recycling. The chart below
(from the consultants CPM) shows that much of the current
Western supply is sourced primarily from steel scrap, then
mining followed by secondary sources (which are also recycling
in nature).

Vanadium is produced in China and Russia from steel smelter
slag; other countries produce it either from the flue dust of
heavy oil, or as a byproduct of uranium mining. It is mainly
used to produce specialty steel alloys such as high speed tool
steels. The most important industrial vanadium compound,
Vanadium Pentoxide, is used as a catalyst for the production
of sulfuric acid.
The metal is recovered as V 2 0 5 contained in an intermediate
slag which is formed between iron-making and steel-making in
integrated steelworks (eg Panzhihua in China, Highveld in
South Africa and Nzhny Tagil in Russia). At these steel plants
the Vanadium contained in the iron ore is taken into solution
in the iron during the ironmaking process. The hot metal is
then oxidised and a slag, which contains between 10% and 25%
V205, is formed and removed before the hot metal is passed on
for final steelmaking. The slag containing 10-25% V205 is then

treated in a roast/leach process, the end product of which is
Vanadates or Vanadium oxides.
The Vanadium Pentoxide prices have been soaring of late
(Europe up 88.1%, China up 100% YoY):

Strategically Speaking
As the bulk of Vanadium production is concentrated in China,
Russia and South Africa, where supply disruptions have
occurred, one cannot be entirely sanguine about Vanadium’s
future accessibility. Those three countries account for around
90% of global supplies. Interestingly, the most recent British
Geological Survey Risk List on Criticality of Supply (for
2015) had lifted Vanadium to number five on the list whereas
just a few years before it has ranked a lowly 33 out of 45
metals.
Speaking of US access to Vanadium the USGS commented, “While
domestic resources and secondary recovery are adequate to
supply a large portion of domestic needs, a substantial part
of U.S. demand is currently met by foreign material”.
The Uravan Mineral Belt
The Uravan Mineral Belt (outlined in the map below) has a long
history of exploration and mining for Vanadium and Uranium.
The deposits have been well studied by public and private
entities.

Deposits containing uranium, vanadium and radium were first
discovered in the Roc Creek area, about 22 miles north of the
Sunday Mine Complex, intensive mining of these ores did not
begin in the Plateau region until 1911 when radium was the
primary element of interest. This ceased after the Belgian

Congo pitchblende deposits were discovered in 1923. Plateau
mining resumed in about 1937, when vanadium became of interest
and then since the early 1940’s when uranium became ascendant.
Except for two minor periods of activity, one in the 1990’s
and the other in the mid-2000’s, the Uravan mineral belt has
been fairly quiet.
The relation between (some) Uranium production and Vanadium
supplies is worth mentioning in the context of the Uravan
Mineral Belt (and thus Western Uranium). The production of U3O8
from carnotite ores creates a Vanadium-bearing waste solution
that must be neutralized to have the heavy metals fixed before
waste disposal. An alternative treatment is a circuit which
extracts vanadium and produces V 2 O 5 . For example, Denison
Mines’ White Mesa uranium processing mill near Blanding, Utah
processes feed from that company’s mine properties on the
Colorado Plateau as well as uranium/vanadium ores purchased
from independent miners. For every 0.45 kg of U3O8 (yellowcake)
produced, White Mesa’s Vanadium co-product recovery circuit
produced approximately 1.8 kg of Vanadium in the form of V2O5.
The Sunday Mine
The Sunday Mine Complex covers 3,748 acres (1,517 ha). It is
located on public lands administered by the BLM.
The Sunday Mine Complex has significant drilling and
production history. Mining and drilling occurred
contemporaneously from the 1950’s through the mid 1980’s. From
the 1980’s to the present, mining and drilling occurred only
sporadically, typically when uranium or vanadium prices were
high. The last mining interval was from 2006 to 2009, and
based on the available records, only in 2009 did any drilling
take place since mid-1980.
The mines have had a number of owners and operators. Prior to
WUC’s acquisition of the complex in April 2014 the ownership
was a miscellany of well-known names: Matterhorn Mining

(1950’s-1960’s, Climax Uranium 1960’s, Union Carbide
Corporation (UCC) 1970’s-1980’s, Atlas Minerals (1980’s),
Energy Fuels Nuclear (early 1990’s), International Uranium
Corp. (1990’s-2000’s), Denison Mines
(2000’s), and Energy
Fuels (2010’s).
The NI43-101 report prepared by Anthony Adkins in July 2015
stated that the Sunday Mine Complex, based on historical
records, appeared to have “very good to excellent potential”
to host in excess of 3,000,000 pounds of Uranium-Vanadium
resources with characteristics suitable for underground
mining. The table below shows the Vanadium (and Uranium)
resource estimate for all the Vanadium containing deposits of
WUC.

Uranium and vanadium occur frequently occur together in the
Uravan Belt with ratios that range from 1:5 to 1:10. An Energy
Fuels internal document from 2013 shows that the U:V ratio of
the Sunday Mine Complex is 1:5.36. Maps prepared by Denison
Mines show a uniform 1:6 ratio. Twenty randomly selected drill
holes with vanadium values and shown on the 1980’s era maps
were taken from over the expanse of the property. Only holes
with intervals >1 ft and with U3O8 values >0.1% were selected.
The results show U:V ratios that vary from 1:3.63 to 1:14,
with a weighted average of 1:7.42. This thus implies that if
Vanadium prices are sound then they alone can carry a
Vanadium/Uranium mining and processing operation even if
Uranium remains the underperformer that it has been of late.
Conclusion
So unlike your average Uranium company, that finds itself
beached like a whale during the current ebbtide in Uranium
prices, Western Uranium is actually, depending what prism one
is looking at it through, more of a Vanadium company than a
Uranium company and probably needs a name change to reflect

that new reality.
Being a uranium bull anyway I suspect that this company will
be firing on two cylinders within a couple of years rather
than just one. Its Ablation Mining technology works
irrespective for sandstone-hosted
Vanadium or Uranium (or
both) so now it needs to get its Piñon Ridge Mill moving
forward so that it can harvest the upsurge in Vanadium. If
Uranium had been the only string in its bow we would have
rated that challenge as an uphill struggle but now with the
tailwind of soaring Vanadium prices, combined with Vanadium
being a prime “Infrastructure Metal” in Trumplandia and the
prospect of “onshore” Vanadium production in the US make the
WUC story so much more than just a uranium prospect.

