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Introducing 

VANADIUM 
Vanadium is one of the most abundant, easily accessible and widely 
distributed metals in the earth's crust. Ores containing vanadium are 
largely available by simple opencast mining and they are economically 
smelted and converted into alloys for adding to steel and titanium. 

Vanadium is easily converted into chemicals which have many industrial 
and domestic uses and which are also used in the preparation of other 
products. 

It is an essential alloying element used in many types of steel for tools, 
buildings, bridges, automobiles, pipelines and machinery and for plant 
operating at high temperatures. 

It enables titanium alloys to be used in the high temperature zones of the 
compressors of jet engines and in airframes. 

Its chemical compounds are indispensable for many industrial and 
domestic products ranging from spectacles and window glass, in which it 
prevents the passage of ultraviolet light, to decorative and industrial 
ceramics. A number of chemical reactions, as varied as the production of 
sulphuric acid, the preparation of vitamin pills, and the removal of hydrogen 
sulphide from natural gas and of toxic oxides of nitrogen from power plant 
effluent gases, are catalysed by vanadium chemicals. 

Workable deposits of various ores and hydrocarbons containing vanadium 
are available from over 17 countries in 6 continents and its continued 
supply and economic production are assured for the future. 

Vanadium from some steels and chemicals is recycled. 

It has been supplied continuously from the beginning of the 20th century, 
surviving wars and political and social upheavals. It will continue to be 
used into the 21 st century when more applications are anticipated. These 
include the shells of fusion reactors, steels which are to be welded by 
autogenous processes as well as new steels and titanium alloys for 
power plant and aircraft. 











































































Biological

Geological

1 .1 x 10-3 ppm

n.a.

1.6 x 10-3 ppm

1 .8 x 10-3 ppm

Unit cell: b.c.c. Im3m a = 0.302 nm

Co-ordination: 8Atomic number:23
Mean atomic weight: 50.9415
Isotopes: 47, 48, 49, 50*, 51*, 52.

*Stable
Electron shell configuration: 1 S2, 2S2, 2p6, 3s2, 3p6,

4S2, 3d3

Melting point: 1 887 °C

Boiling point: 3 377 °C

J1 H (fusion): 17.6 kJ mol-1

J1 H (vap): 458.6 kJ mol-1

Density: 6 110 kg m-3 (19 °C)

5550 kg m-3 (liquid @ m.p.)

Thermal conductivity: 30.7 W m-1 K-1 (27 °C)

Coefficients of linear thermal expansion:

8.3 x 10-6 K-1 (23- 100 °C)

9.6 x 10-6 K-1 (23- 500 °C)

10.4 x 10-6 K-1 (23- 900 °C)

10.9 x 10-6 K-1 (23- 1 100 °C)

19.1 M !lQ cm (20 °C)Electrical resistivity:

Mass magnetic

susceptibility:
Molar volume:
Modulus of elasticity:

6.28 x 10-8 m3 kg-1

8.34 cm-3

12.4 x 104 N mm-2
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Essential to life for some species

Levels in humans
Muscle 0.02 ppm
Bone 0.0035 ppm
Blood <0.0002 mg dm-3
Daily intake 0.04 mg

Earth's crust 160 ppm

Sea water
Atlantic surface:
Atlantic deep:
Pacific surface:
Pacific deep:
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