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Domestic survey data and tables were prepared by Wanda G. Wooten, statistical assistant, and the world production table 
was prepared by Lisa D. Miller, international data coordinator.

in 2013, the united States continued to be a major producer 
of vanadium products from secondary sources and imported 
(measured in vanadium content) 3,710 metric tons (t) of 
ferrovanadium (FeV), 2,040 t of vanadium pentoxide (V2O5), 
and 205 t of other oxides and hydroxides of vanadium 
collectively valued at $122 million (table 4). Total imports 
for consumption of these vanadium materials decreased by 
12% from those of 2012. The united States exported 259 t of 
FeV, 77 t of V2O5, and 358 t of other oxides and hydroxides of 
vanadium collectively valued at $12.6 million (table 4). Total 
exports of these vanadium-bearing materials slightly increased 
from those of 2012. Reported vanadium consumption in the 
united States was 3,980 t of contained vanadium, essentially 
unchanged from reported consumption in 2012 (table 1). in 
2013, estimated worldwide production of vanadium increased 
by 5% to 78,200 t compared with 74,500 t in 2012 (table 7).

Vanadium’s primary use was as a hardening agent in steel, in 
which it is critical for imparting toughness and wear resistance. 
These properties are especially important in high-strength 
low-alloy (HSLa) steels. Vanadium-containing steels can be 
subdivided into microalloy or low-alloy steels that generally 
contain less than 0.15% vanadium and high-alloy steels that 
contain as much as 5% vanadium. Catalysts represented the 
leading nonmetallurgical use for vanadium.

Secondary vanadium production from various industrial waste 
materials, such as vanadium-bearing fly ash, petroleum residues, 
pig iron slag, and spent catalysts, was the leading source of 
U.S. vanadium production. Fewer than 10 firms, primarily in 
arkansas, Ohio, Pennsylvania, and Texas, processed waste 
materials to produce FeV, V2O5, and vanadium metal.

Legislation and Government Programs

in november 2013, the u.S. international Trade Commission 
(iTC) started a 5-year sunset review to determine whether 
revocation of the antidumping orders on FeV from China 
and South africa would be likely to lead to continuation 
or recurrence of material injury. The duty orders cover all 
FeV regardless of chemistry, form, grade, shape, or size 
(u.S. department of Commerce, u.S. international Trade 
Commission, 2013).

Production

The major vanadium commodities consist of aluminum-
vanadium master alloys; FeV; vanadium-bearing ash, residues, 
and slag; vanadium chemicals; and V2O5 and other oxides and 
hydroxides of vanadium. in 2013, companies in the united 
States produced all these materials with the exception of 
vanadium-bearing slag from the manufacture of iron and steel.

in June 2012, Energy Fuels inc. (Toronto, Ontario, Canada) 
acquired the u.S. mining division of denison mines Corp. 
(Toronto, Ontario, Canada), which included the White mesa 
uranium- and vanadium-processing mill, near Blanding, uT. in 
addition to the conventional ore circuit, the mill had a separate 
vanadium coproduct recovery circuit that was refurbished in 
2008. in 2013, 591 t of V2O5 was produced, compared with the 
106 t produced in 2012 (Energy Fuels inc., 2014, p. 20–23).

in april 2013, american Vanadium Corp. (Vancouver, 
British Columbia, Canada) announced plans to install the first 
CellCube vanadium redox flow battery (VRB) storage system in 
partnership with the new York State Research and development 
authority in new York. The CellCube is manufactured by 
Gildemeister Energy Solutions in Germany. The metropolitan 
Transportation authority (mTa) and the new York City 
Transit Office of Strategic Innovation and Technology were 
expected to host the demonstration at the mTa’s Energy-Star 
certified facility in downtown Manhattan. The project would 
demonstrate how VRB technology, capable of multihour and 
multimegawatt energy storage, could increase energy efficiency 
in commercial buildings (american Vanadium Corp, 2014). 
american Vanadium also announced that it was progressing 
through the permitting phase for its Gibellini vanadium project 
in nevada, which was being designed to economically produce 
vanadium electrolyte for the energy storage industry, as well as 
vanadium products for the steel and alloying industries (mining 
Weekly, 2014).

EVRaZ plc comprised nikom in the Czech Republic, 
Strategic minerals Corp. (Stratcor inc.) in the united States and 
South africa, Vametco alloys Proprietary Ltd. in South africa, 
and Vanady Tula in Russia. Stratcor operated a facility in Hot 
Springs, aR, where vanadium ash, residues, and other raw 
materials were converted into vanadium alloys and vanadium 
chemicals used by the chemical, steel, and titanium industries 
(EVRaZ plc, 2014, p. 67). Stratcor announced that the 
$7 million project to expand its Hot Springs facility and enable 
it to use roasted steelmaking slag in the production of specialty 
vanadium alloys and chemicals was expected to be finished 
by late 2013. The new facilities were expected to be able to 
produce 4,000 metric tons per year (t/yr) of V2O5. The roasted 
vanadium-bearing steelmaking slag was an abundant source 
of vanadium that came from EVRaZ’s steel operations that 
process vanadium-bearing iron ore in Russia. The slag produced 
at EVRaZ’s nizhny Tagil steel works in Russia contained 
approximately 22,700 t/yr of V2O5. after roasting, the slag 
was expected to be shipped to the Hot Springs plant (EVRaZ 
Stratcor inc., 2013).

EVRaZ reported that total FeV production (measured in 
vanadium content) in 2013 decreased by 3% to 13,975 t  
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compared with 14,381 t in 2012. EVRaZ’s 2013 FeV 
production at its own facilities increased by 3% to 7,452 t 
(2,607 t at Vanady Tula; 4,845 t at nikom) compared with 
7,259 t in 2012 (2,715 t at Vanady Tula; 4,544 t at nikom). 
EVRaZ’s 2013 production of oxides, vanadium-aluminum 
alloy, and chemicals increased by 24% to 1,648 t compared 
with 1,330 t in 2012. The company attributed the increase to the 
resolution of feedstock supply issues that Stratcor faced in 2012 
(EVRaZ plc, 2014, p. 67–69).

Consumption

The u.S. Geological Survey (uSGS) derived vanadium 
consumption data from a voluntary survey of domestic 
consuming companies. For this survey, more than 80 companies 
were canvassed on a monthly or annual basis.

metallurgical applications continued to dominate u.S. 
vanadium use in 2013, accounting for 95% of reported 
consumption (table 2).

nonmetallurgical applications included catalysts, 
ceramics, electronics, and vanadium chemicals. The 
dominant nonmetallurgical use was in catalysts. a number of 
vanadium chemicals were used in catalysts to manufacture 
important industrial chemicals and to clean industrial process 
waste streams.

most vanadium is consumed in the form of FeV, which is used 
to introduce vanadium into steel to provide additional strength 
and toughness. FeV is available as alloys containing either 
45% to 50% or 80% vanadium. The 45%-to-50%-grade FeV 
is produced by silicothermic reduction of V2O5 in slag or other 
vanadium-containing materials. most of the 80%-grade FeV is 
produced by aluminothermic reduction of V2O5 in the presence 
of steel scrap or by direct reduction in an electric arc furnace.

Prices

in 2013, the annual average price for domestic FeV, as 
published in Ryan’s notes, ranged from $13.185 to $13.665 
per pound of vanadium content, compared with $14.038 to 
$15.728 per pound reported in 2012. in 2013, the European 
annual average price for FeV ranged from $27.498 to $28.086 
per kilogram, compared with $24.786 to $25.475 per kilogram 
in 2012. The Ryan’s notes published annual average price for 
domestic V2O5 ranged from $5.86 to $6.21 per pound in 2013, 
compared with $6.231 to $6.762 per pound in 2012.

FeV availability in Europe could decrease in the short term 
if the iTC ruling revokes the antidumping duties on FeV from 
China and South africa in early 2014. Sellers would possibly 
send more material to the united States, where prices were 
markedly higher. in the longer term, it could mean an increase 
in availability of FeV in the united States, which could possibly 
narrow the gap in FeV prices between the united States 
and Europe.

World Review

most of the world’s supply of vanadium was derived from 
mined ore, either directly as mineral concentrates derived from 
vanadiferous titanomagnetite (VTm) or from steelmaking 

slags, where the steel was produced from VTm. Vanadium was 
recovered from ores, concentrates, slag, or petroleum residues 
in five countries (table 7). The leading vanadium-producing 
nations remained China, South africa, and Russia. Japan and the 
united States were thought to be the only countries to recover 
significant quantities of vanadium from petroleum residues.

World vanadium reserves, at more than 14 million metric tons 
(Mt), are likely sufficient to meet vanadium needs into the next 
century at the present rate of consumption. increased recovery 
of vanadium from fly ash, petroleum residues, slag, and spent 
catalysts is not taken into account and is expected to extend the 
life of the reserves significantly.

Australia.—atlantic Ltd.’s Windimurra project achieved its 
first shipment of FeV in May 2012. Each ton of FeV contained 
approximately 0.8 t of vanadium. The company continued to 
focus on commissioning and plant modifications and reported 
production of 80 t of vanadium from June 2012 to June 2013. 
The Windimurra project is approximately 600 kilometers (km) 
north of Perth, Western australia. The production of FeV from 
vanadiferous magnetite involves production of a magnetite 
concentrate via crushing, screening, grinding, and magnetic 
separation. The magnetite concentrate is then roasted with 
soda ash in a rotary kiln. The roasted ore is leached with water, 
followed by desilication using sulfuric acid and aluminum 
sulfate. Precipitation of ammonium metavanadate using 
ammonium sulfate follows, and the ammonium metavanadate is 
reduced to vanadium trioxide and finally to FeV (Atlantic Ltd., 
2013, p. 8, 10, 23).

Brazil.—Largo Resources Ltd. (Toronto, Ontario, Canada) 
announced that its maracas vanadium project in Brazil’s Bahia 
State remained on track for commissioning in the first quarter 
of 2014 (Largo Resources Ltd., 2013). The maracas property 
is located 813 km northeast of Brasilia. Construction began 
in June 2012. Largo has an offtake agreement with Glencore 
International plc for 100% of its material for the first 6 years. 
average annual vanadium production was estimated at 11,400 t 
V2O5 equivalent during a 29-year mine life (Largo Resources 
Ltd., undated).

Canada.—VanadiumCorp Resource inc. announced that 
an updated technical resource estimate was pending for 
its Lac dore project in northern Quebec (VanadiumCorp 
Resource inc., 2014).

China.—China’s consumption of vanadium was expected 
to increase substantially as grade 2 rebar (0% V content) was 
being phased out and being replaced with the new grade 3 rebar 
(0.03% V content). Required use of the new grade 3 rebar was 
to take effect starting in July 2012. Once fully implemented, 
the new China grade 3 rebar standard was expected to increase 
global vanadium demand (TTP Squared inc., 2013).

China continued to develop higher strength steels, which 
require vanadium, to support its ongoing infrastructure 
expansion. China was expected to continue to move towards 
more efficient use of its vanadium resources and to control 
vanadium production to support its domestic economic 
development (TTP Squared inc., 2013).

Czech Republic.—nikom (part of EVRaZ plc) had an annual 
FeV production capacity of 4,845 t and delivered most of its 
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products to north america (58%) and Europe (20%) (EVRaZ 
plc 2014, p. 67).

Japan.—Sumitomo Electric industries Ltd. announced plans 
to set up a VRB storage system at Hokkaido Electric Power 
Co’s minami Hayakita substation on the Japanese island of 
Hokkaido by march 2015. The system was expected to have 
60 megawatthours of storage capacity and would be installed 
for a 3-year pilot project. The project was expected to cost 
approximately $200 million (Vanadium investing news, 2013).

Russia.—The Vanady Tula facility, 200 km south of moscow, 
joined EVRaZ in 2009. Vanady Tula has an annual capacity 
of 5,000 t FeV and 7,350 t V2O5 in its electrometallurgical 
and hydrometallurgical plants. EVRaZ reported record 
production of V2O5 at EVRaZ Vanady Tula in 2013 (7,352 t 
V2O5 compared with 7,117 t V2O5 in 2012). Of this production, 
2,650 t were further processed into FeV at EVRaZ Vanady 
Tula, and 4,398 t were consumed by EVRaZ nikom. The 
balance was sold to a third party. in 2013, EVRaZ Vanady Tula 
installed new pulp filtration equipment that was expected to cut 
operational costs and further increase production of V2O5 by 4% 
in 2014 (EVRaZ plc, 2014, p. 67–69).

South Africa.—EVRaZ plc announced that as part of a 
strategic realignment of its assets, it would sell its 85% stake in 
EVRaZ Highveld Steel and Vanadium. The sale was expected 
to be completed in 2014 (EVRaZ plc, 2014, p. 29).

EVRaZ Highveld produced 49,299 t of vanadium slag in 
2013 (containing 6,675 t vanadium), compared with 43,132 t 
of vanadium slag in 2012 (containing 6,205 t vanadium). The 
company expected to produce about 68,000 t of vanadium 
slag in 2014 (EVRaZ Highveld Steel and Vanadium Ltd., 
2014, p. 15).

The Steelworks, the emalahleni-based operating division of 
EVRaZ Highveld, consisted of the iron plant, the steel plant, 
the vanadium slag plant, the flat products mill, and the structural 
products mill. The iron plant treats the magnetite ore in a 
prereduction process in 13 rotary kilns. Once reduced, hot metal 
is produced in four open-slag bath furnaces and two submerged-
arc furnaces. Vanadium slag is extracted in four shaking ladle 
emplacements in the steel plant and then is crushed, milled, 
and packaged for sale to Hochvanadium Handels GmbH at the 
vanadium slag plant. Hochvanadium (a 100%-EVRaZ Highveld 
subsidiary in Europe) supplied vanadium slag to Treibacher 
industrie aG for further processing into vanadium products, 
primarily FeV, for steelmaking in the European market. Toll 
conversion of vanadium slag to products such as modified 
vanadium oxide and nitrovan®, a vanadium-nitrogen alloy, was 
also undertaken by Vametco, in Brits, north West Province. 
Vametco has an annual capacity to produce 3,600 t of vanadium 
trioxide, a high-purity product used in a variety of applications, 
including batteries and catalysts. Vametco also has an annual 
capacity to produce 2,900 t of nitrovan®, which, according 
to the company, strengthens steel more effectively than FeV 
(EVRaZ Highveld Steel and Vanadium Ltd., 2013, p. 10–12).

Glencore Xstrata plc (Baar, Switzerland) announced that its 
Rhovan vanadium facility, 30 km northwest of Brits, produced 
9,800 t of V2O5 in 2012, a slight increase compared with 9,620 t 
of V2O5 produced in 2012 (Glencore Xstrata plc, 2013, p. 55).

Outlook

Vanadium consumption is heavily influenced by steel 
production, especially the production of high-strength steels, 
which are used increasingly in the construction, energy, 
and transportation industries to maximize the strength and 
to minimize the weight of their products. Other end-use 
industries for vanadium also show potential growth. aerospace 
applications are expanding rapidly, and the use of vanadium has 
been increasing with the introduction of the next generation of 
commercial aircraft. The quest for fuel efficiency is key in the 
aerospace industry but also extends to automobiles, high-speed 
drilling, powerplants, and rail cars.

Vanadium is becoming more widely used in green technology 
applications, especially in battery technology. The VRB is 
being installed for commercial energy storage across africa, 
asia, Europe, and north america. The main advantages of the 
VRB are that it can offer almost unlimited capacity simply by 
using sequentially larger storage tanks, can be left completely 
discharged for long periods of time with no ill effects, can be 
recharged by replacing the electrolyte if no power source is 
available to charge it, and suffers no permanent damage if the 
electrolytes are accidentally mixed (Johnstone, 2008). The VRB 
also may have relatively low environmental impact compared 
with other energy storage technologies.

The outlook for the vanadium market in 2014 appears to be 
strong. demand for steel is projected to increase through at least 
2016; mandates for higher quality steel in emerging markets 
and the potential for a growing battery market are expected to 
contribute to increased consumption of vanadium (World Steel 
association, 2014). use of HSLa steel in the automotive and 
construction sectors also is expected to increase. However, 
the rate of growth in consumption is expected to depend on 
a number of factors, most notably new regulations for high-
strength construction steel in China, which have the potential 
to significantly increase demand for vanadium. Fluctuation 
in the supply and demand balance has resulted in significant 
volatility in vanadium prices during the past few years (Roskill 
information Services Ltd., 2013). However, a number of new 
projects are expected to become operational in the short term 
and should be able to meet future demand for vanadium.
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2009 2010 2011 2012 2013
United States:

Production, ore and concentrate, recoverable vanadium2 230 1,060 590 106 r 591
Consumption, reported 4,690 5,030 4,140 3,980 3,980
Imports for consumption:

Ferrovanadium 353 1,340 2,220 4,190 3,710
Vanadium pentoxide (anhydride) 1,120 4,000 2,800 1,640 2,040
Other oxides and hydroxides of vanadium 25 167 886 905 205
ash and residues3 1,410 r 1,010 r 1,510 r 2,040 r 4,190

Exports:
Ferrovanadium 672 611 314 337 259
Vanadium pentoxide (anhydride) 401 140 98 62 77
Other oxides and hydroxides of vanadium 506 1,100 254 287 358

Stocks, end of period:
Ferrovanadium 232 181 126 167 140
Oxide 5 5 W W W
Other4 58 62 67 56 80

World, production from ore, concentrate, slage 58,800 71,700 72,100 r 74,500 r 78,200

2Energy Fuels inc. Web site.
3not from the manufacture of iron and steel.
4includes vanadium-aluminum alloy, other vanadium alloys, vanadium metal, vanadates, chlorides, and other
specialty chemicals.

TaBLE 1

eEstimated. rRevised. W Withheld to avoid disclosing company proprietary data. 

SaLiEnT Vanadium STaTiSTiCS1

1data are rounded to no more than three significant digits.

(metric tons of contained vanadium, unless otherwise specified)
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2012 2013
End use:

Steel:
Carbon 759,000 671,000
Full alloy 1,510,000 1,510,000
High-strength low-alloy W W
Stainless and heat resisting 61,500 61,400
Tool 165,000 161,000

Total 2,500,000 2,410,000
Cast irons -- W
Superalloys 9,050 10,300
Alloys (excluding steels and superalloys):

Welding and alloy hard-facing rods and materials 1,660 1,660
Other2 W W

Chemical and ceramic:
Catalysts W W
Pigments W W

miscellaneous and unspecified 1,470,000 1,560,000
Grand total 3,980,000 3,980,000

Form:
Ferrovanadium 3,140,000 3,130,000
Other3 839,000 847,000

Total 3,980,000 3,980,000

2includes magnetic alloys.
3includes vanadium-aluminum alloy, other vanadium alloys, vanadium metal, vanadium pentoxide,
vanadates, chlorides, and other specialty chemicals.

TaBLE 2
u.S. COnSumPTiOn OF Vanadium, BY End uSE and FORm1

(Kilograms of contained vanadium)

W Withheld to avoid disclosing company proprietary data; included with “miscellaneous and 
unspecified.” -- Zero.
1data are rounded to no more than three significant digits; may not add to totals shown.
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Quantity, Quantity, Quantity,
gross weight gross weight gross weight 
(kilograms) Value (kilograms) Value (kilograms) Value

Imports for consumption:
2012 115,000 $3,010,000 103,000 $681,000 154,000 $4,840,000
2013:

australia 82,000 1,790,000 -- -- -- --
Belgium 10 13,500 12,300 71,200 -- --
China 20,400 576,000 20,200 97,100 15,000 434,000
Germany 1,080 189,000 7,640 10,700 19,600 705,000
Japan -- -- -- -- 1 2,140
mexico -- -- 19,600 54,100 -- --
netherlands -- -- 6,100 29,000 -- --
norway -- -- 19,600 53,400 -- --
Russia 65,700 2,070,000 -- -- -- --
Singapore 10 6,500 -- -- -- --
united Kingdom 6 19,700 -- -- 714 164,000

Total 169,000 4,660,000 85,400 315,000 35,300 1,310,000
Exports:

2012 432,000 13,400,000 924,000 5,140,000 26,700 r 862,000 r

2013:
argentina 114 13,200 271 3,530 -- --
australia 7,320 511,000 4,450 42,100 -- --
Belgium 10,300 388,000 -- -- -- --
Brazil -- -- 1,890 17,900 -- --
Canada -- -- 2,710,000 6,650,000 -- --
China 272 10,500 31,700 209,000 -- --
Colombia -- -- 2,310 30,000 -- --
Czech Republic 63 16,100 -- -- -- --
dominican Republic -- -- -- -- 164 2,510
France 576 22,200 -- -- 5 5,400
Germany 4,920 197,000 -- -- -- --
Guatemala 3,910 138,000 -- -- -- --
india -- -- -- -- 2,550 98,500
israel -- -- 4,610 76,000 -- --
italy 15 6,430 -- -- -- --
Jamaica 250 6,460 -- -- -- --
Japan 25,000 666,000 69,000 1,550,000 48,900 1,410,000
Kazakhstan 24,900 712,000 -- -- -- --
Korea, Republic of 66 2,540 72,400 612,000 348 32,400
mexico -- -- 976,000 2,640,000 -- --
netherlands -- -- 912 19,600 -- --
Oman -- -- 227 5,000 -- --
Romania 3,260 90,400 3,040 39,500 -- --
Russia 265,000 6,960,000 -- -- -- --
Singapore -- -- 14,600 60,900 -- --
South africa -- -- 792 10,300 -- --
Switzerland 2 2,540 -- -- -- --
Taiwan -- -- 2,140 9,630 -- --
united arab Emirates -- -- 429 7,160 -- --
united Kingdom 912 55,600 30,400 474,000 494 19,000

Total 347,000 9,800,000 3,930,000 12,500,000 52,500 1,560,000

aluminum-vanadium 
master alloy2

1data are rounded to no more than three significant digits; may not add to totals shown.
2aluminum-vanadium master alloy consisting of 35% aluminum and 64.5% vanadium. includes Harmonized Tariff Schedule
code 8112.99.200.

TaBLE 3
u.S. imPORTS and EXPORTS OF aLuminum-Vanadium maSTER aLLOYS

and Vanadium mETaL, inCLudinG WaSTE and SCRaP1

Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey.

Vanadium metal, including
waste and scrap

rRevised. -- Zero.

master alloy 
unwrought aluminum-vanadium 
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Quantity, Quantity, Quantity,
V content V content V content

(kilograms) Value (kilograms) Value (kilograms) Value
Imports for consumption:

2012 4,190,000 $108,000,000 1,640,000 $26,500,000 905,000 $12,800,000
2013:

austria 399,000 11,000,000 14,900 233,000 41,800 1,020,000
Brazil 16,400 443,000 -- -- -- --
Canada 508,000 13,200,000 -- -- -- --
China -- -- 338,000 4,590,000 -- --
Czech Republic 2,240,000 50,600,000 -- -- -- --
Germany 2,700 203,000 114 6,400 -- --
india 25,800 744,000 -- -- -- --
Japan 140,000 3,680,000 -- -- -- --
Kazakhstan -- -- 223 4,850 -- --
Korea, Republic of 356,000 9,270,000 -- -- -- --
Russia -- -- 565,000 5,090,000 163,000 1,540,000
South africa 26,900 586,000 1,080,000 19,000,000 -- --
Taiwan -- -- 40,200 987,000 -- --
united Kingdom 334 28,000 -- -- -- --

Total 3,710,000 89,800,000 2,040,000 29,900,000 205,000 2,560,000
Exports:

2012 337,000 11,000,000 61,800 1,160,000 287,000 3,540,000
2013:

Bahrain -- -- 1,240 23,800 -- --
Belgium 15,000 464,000 20,700 124,000 -- --
Bermuda 17,200 489,000 -- -- -- --
Brazil -- -- 205 9,260 -- --
Canada 104,000 3,140,000 -- -- 5,710 61,800
China -- -- 200 7,400 14,100 129,000
Colombia 143 6,500 -- -- -- --
Ecuador 12,200 374,000 -- -- -- --
France -- -- -- -- 393 3,500
Germany -- -- -- -- 57,200 768,000
israel 1,630 54,500 -- -- -- --
italy -- -- 14,400 225,000 -- --
Japan -- -- 1,180 37,900 23,500 358,000
Korea, Republic of 14,100 760,000 -- -- 16,300 279,000
mexico 62,300 1,710,000 450 12,400 59,900 543,000
netherlands 12,300 326,000 10,000 147,000 33,700 400,000
Peru 21,200 399,000 -- -- -- --
Russia -- -- -- -- 87,200 776,000
Saudi arabia -- -- 1,200 24,500 -- --
Spain -- -- 19,200 285,000 -- --
Thailand -- -- 400 14,600 -- --
Trinidad and Tobago -- -- 6,300 158,000 43,000 321,000
united Kingdom -- -- -- -- 455 4,050
Venezuela -- -- 1,000 40,100 16,800 141,000

Total 259,000 7,720,000 76,500 1,110,000 358,000 3,790,000

OTHER OXidES and HYdROXidES OF Vanadium1

Other oxides and
hydroxides of vanadium

-- Zero. 
1data are rounded to no more than three significant digits; may not add to totals shown.

Source: U.S. Census Bureau.

TaBLE 4

Ferrovanadium
Vanadium pentoxide

(anhydride)2

2may include catalysts that contain vanadium pentoxide.

u.S. imPORTS and EXPORTS OF FERROVanadium, Vanadium PEnTOXidE (anHYdRidE), and
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Quantity, Quantity,
V2O5

3 content V2O5
3 content

Country (kilograms) Value (kilograms) Value
Belgium 17,400 $279,000 24,500 $197,000
Canada 1,470,000 4,060,000 3,350,000 19,600,000
Germany -- -- 15,400 20,600
Kuwait -- -- 33,300 268,000
mexico 435,000 4,600,000 551,000 603,000
netherlands 23,700 233,000 42,600 343,000
Qatar 55,100 443,000 -- --
Russia -- -- 82,300 730,000
Saudi arabia -- -- 64,400 518,000
Thailand 6,850 55,100 -- --
Trinidad and Tobago -- -- 25,400 204,000
united Kingdom 26,500 213,000 24 4,530

Total 2,040,000 9,880,000 4,190,000 22,500,000

Source: U.S. Census Bureau.

TaBLE 5
u.S. imPORTS FOR COnSumPTiOn OF Vanadium-BEaRinG aSH and RESiduES1, 2

-- Zero.
1data are rounded to no more than three significant digits; may not add to totals shown.

3V2O5 vanadium pentoxide. 

2012

2includes Harmonized Tariff Schedule codes 2620.40.0030 and 2620.99.1000.

2013

Quantity, Quantity,
V content V content

material and country (kilograms) Value (kilograms) Value
Sulfates:

Belgium 6,000 $53,900 -- --
Canada -- -- 2 $9,920
China 23,100 306,000 29,500 294,000
india 11 11,000 -- --
Japan -- -- 62 2,790

Total 29,100 370,000 29,500 306,000
Vanadates:

austria 15,800 345,000 22,500 683,000
China 46,400 1,450,000 70,100 1,750,000
Germany 832 74,000 -- --
india -- -- 143 15,200
Japan 208 34,900 401 44,800
netherlands -- -- 4,000 51,700
South africa 213,000 4,200,000 178,000 3,160,000
Taiwan 238 14,500 -- --
united Kingdom 3,370 67,000 -- --

Total 280,000 6,190,000 276,000 5,700,000

Source: U.S. Census Bureau.

2013

TaBLE 6
u.S. imPORTS FOR COnSumPTiOn OF miSCELLanEOuS Vanadium CHEmiCaLS1, 2

2012

 -- Zero. 
1data are rounded to no more than three significant digits; may not add to totals shown.
2Comprises vanadium ore and miscellaneous vanadium chemicals.



80.10 [adVanCE RELEaSE] u.S. GEOLOGiCaL SuRVEY minERaLS YEaRBOOK—2013

Country 2009 2010 2011 2012 2013
Production from ores, concentrates, slag:3

China4 29,000 32,000 36,000 39,000 41,000
Russia 14,500 15,000 12,860 r, 5 14,856 r, 5 15,000
South africa 14,353 5 22,606 5 21,652 5 19,957 r, 5 21,000
united States5, 6 230 1,060 590 106 r 591

Total 58,200 71,100 71,500 r 73,900 r 77,600
Petroleum residues, ash, and spent catalysts, Japan7 560 560 560 580 r 580

Grand total 58,800 71,700 72,100 r 74,500 r 78,200

Corp. Web site; from 2012 to 2013, Energy Fuels Inc. produced vanadium. Source: Energy Fuels Inc. Web site.
7Credited to the country where the vanadiferous raw material product was extracted; available information is inadequate to make reliable 
estimates of output levels.

insufficient to make reliable estimates. includes data available through may 14, 2014.
vanadium is also recovered from petroleum residues in Germany and several other European countries, but available information is 

3Credited to the country of origin of the vanadiferous raw material.
4To convert vanadium content to gross weight (V2O5 in vanadiferous slag), divide by 0.56. V2O5 content in vanadium slag is estimated to be 
17%. data rounded to two significant digits.
5Reported figure.
6From 2009 to 2011, Denison Mines Corp. produced vanadium as a coproduct from mining uraniferous sandstones. Source: Denison Mines 

TaBLE 7 
VANADIUM: ESTIMATED WORLD PRODUCTION, BY COUNTRY1, 2

(metric tons, vanadium content)

rRevised. 
1Grand totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2in addition to the countries listed, in 2012 and 2013 a small amount of vanadium was produced in australia from titanomagnetite ore;


