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USES

• Magnesium is a commercially important metal with many uses. It is 
only two thirds as dense as aluminum. It is easily machined, cast, 
forged, and welded. It is used extensively in alloys, chiefly with 
aluminum and zinc, and with manganese. Magnesium alloys were 
used as early as 1910 in Germany. Early structural uses of 
magnesium alloys were in aircraft fuselages, engine parts, and 
wheels. They are now also used in jet-engine parts, rockets and 
missiles, luggage frames, portable power tools, and cameras and 
optical instruments. Duralumin and magnalium are alloys of 
magnesium. The metal is also used in pyrotechnics, especially in 
incendiary bombs, signals, and flares, and as a fuse for thermite. It 
is used in photographic flashbulbs and is added to some rocket and 
missile fuels. It is used in the preparation of malleable cast iron. An 
important use is in preventing the corrosion of iron and steel, as in 
pipelines and ship bottoms. For this purpose a magnesium plate is 
connected electrically to the iron. The rapid oxidation of the 
magnesium prevents the slower oxidation and corrosion of the iron.
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PRODUCTION METHODS



Sources

Sea water and lake brine MgCl2/MgSO4 (0.13 to 0.8%)

Carnalite MgCl2KCl.6H2O (8.6%)

Dolomite MgCO3 CaCO3 (13 %)

Serpentine 3MgO SiO2 2H2O (24%)

Magnesite MgCO3 (28%)



1808, Metallic magnesium was first isolated by Sir Humpry Davy via electrolysis of 
anhydrous magnesium chloride with a mercury cathode.
1828, Magnesium was extracted by Bussy. He produced magnesium chloride by 
chlorinating magnesium oxide with chlorine and carbon (as in the later IG-Farben 
process). The magnesium chloride was reduced with metallic potassium.
1833, Michael Faraday was the first to electrolyse dehydrated liquid magnesium chloride 
to produce liquid magnesium and chlorine gas.
1852-1915, Robert Bunsen prepared and electrolysed pure anhydrous salt, and the first 
industrial production of magnesium metal using the Bunsen Cell began in Hemlingen, 
Germany in 1886. In 1896 this plant was taken over by Griesheim-Electron, later IG-
Farben Industrie (1925), and was the sole producer of magnesium until 1915.
1915, During the following decades several plants started production in France 
(Claveaux, Jarrie, Isere, Saint Auban) and in Germany (Bitterfeld, Stassfurth, Aken), all 
based on IG-Farben technology. None of these plants are in operation today.
1918, Shawinigan Electro Metals Co. in Montreal, Canada, was built, being the largest 
magnesium producer in North America, with a daily output of 300-400 kg. The 
production was based on technology similar to the IG-Farben technology and its patents 
were sold to IG-Farben in 1920. The general manager was a Norwegian, Christian 
Backer.
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The Pidgeon process is one of the methods of magnesium metal production, via a 
silicothermic reduction. Practical production requires roughly 35-40 MWh/ton of metal 
produced, which is on par with the molten salt electrolytic methods of production, though 
above the 7 MWh/ton theoretical minimum. 

Chemistry
The basic chemical equations of this process are: 

Si(s) + MgO(s) ↔ SiO2(s) + Mg(g) (high temperature, distillation boiling zone) 
Mg(g) ↔ Mg(liq, s) (low temperature, distillation condensing zone) 

Silicon and magnesia react to produce silica and magnesium. 
Though, according to Ellingham diagrams, this reaction is thermodynamically
unfavorable, in accordance with the Le Chatelier's principle of equilibriums, it can still be 
driven to the right by continuous supply of heat, and by removing one of the products, 
namely distilling out the magnesium vapor. The atmospheric pressure boiling point of 
magnesium metal is very low, only 1090 °C, and even lower in vacuum. Vacuum is 
preferred, because it allows lower temperatures. 
The most commonly used and cheapest form of silicon is as a ferrosilicon alloy. The iron 
from the alloy is but a spectator in the reactions. 











Electrolysis of Magnesium Chloride.
Magnesium chloride must be heated until it is molten

before it will conduct electricity.
Electrolysis separates the molten ionic compound into its elements.

The half equations are
Mg2+ + 2e- Mg (magnesium metal at the (-)cathode).

2Cl- - 2e- Cl2 (chlorine gas at the (+)anode).
Magnesium ions gain electrons (reduction) to form magnesium atoms.

Chloride ions lose electrons (oxidation) to form chlorine atoms.





Handling of molten magnesium

Molten magnesium burns in air to produce a brilliant white light and large amounts of 
heat. Many people who did high school chemistry remember burning magnesium ribbon. 
This propensity to rapidly oxidise is one of the reasons that magnesium has not had the 
wider acceptance as a structural material as aluminium.

Molten magnesium has been traditionally protected by the use of alkali metal fluxes 
which melt and form a liquid covering that restricts access of the air to the metal. 
Alternatively, sulphur dioxide has been used. Whilst both of these methods are effective, 
both result in significant corrosion of surrounding equipment and present a health hazard 
to operators.

In recent years, the use of dilute mixtures of sulphur hexafluoride in either dry air and/or 
carbon dioxide have become the industry norm. Sulphur hexafluoride is colourless, 
odourless and non-toxic gas. It does result in minor corrosion problems if used in the 
wrong concentrations and in recent years has come under attention as a greenhouse 
gas.

One redeeming feature of magnesium is the ability to contain it in molten form in steel 
containers. The low melting point of 650ºC (even lower for most commercial alloys) and 
the limited solubility of iron in magnesium at temperatures below 700ºC (about 400 ppm) 
means that magnesium can be contained in heated steel vessels and pumped in a 
manner like water, using heated steel pipes.



WHY A PLANT IN ISRAEL?

False prophets?









New Sources of Magnesium
The burgeoning demand for magnesium in automotive applications prompted a new 
wave of project announcements during the late 1990’s - from Australia and Canada to 
the Netherlands, Iceland, Congo(Brazzaville), and the Middle East. 

One new plant has already entered production - the Magnola plant of Noranda in 
Canada although some difficulties have been experience through the introduction of new 
technology during a somewhat protracted commissioning period. 

A second new plant is now under  construction in Queensland, Australia, and scheduled 
to enter production in 2005 (Australian Magnesium  Samag project in South Australia) 
and, if as expected construction begins in early 2003, this could also enter production in 
2005. All three of the new plants are aiming to produce not only pure magnesium but 
also magnesium alloy, and have their sights clearly focused on serving the structural 
sector. 

Together they will add around 225,000 tonnes per annum of new capacity to the market -
a third of world total output in 2001. When other projects, such as the Latrobe 
Magnesium Project plant  magnesium.











1995-2000, During the last years of the 90's several smaller producers of magnesium 
have set up in China using a simple version of the Pidgeon process. The total capacity 
in China is estimated to have reached 160,000 tpy by the end 2000.
1997, Dead Sea Magnesium started their plant in Sdom, Israel, based on Russian 
technology. The feed to the electrolysis is made by drying natural brine from the Dead 
Sea. The plant capacity is expected to reach 33,000 tpy.
1998, Dow Chemical's two plants in Freeport, Texas reached a capacity of 96,000 tpy 
before plant B was stopped in 1993, and plant A in 1998. Dow no longer is a producer of 
magnesium.
2001, Start up of Magnola plant in Danville, Quebec, Canada, a J&V between Noranda 
and SGF. The plant stopped production in 2003.
Pechiney stopped production in Spring 2001, officially closing the factory on July 2nd.
Magcorp filed for Chapter 11 in August 2001.
Alcoa shut down its magnesium production unit, Northwest Alloys, on October 1 2001.
2002, AMC received financing for Australian magnesium project and have started 
building a plant. The 1.7 billion $ plant was mothballed in 2003.
2003, Métallurgie Magnola Inc. confirmed on March24th, about idling its magnesium 
plant in Danville, Quebec. The shutdown is for an indefinite period of time until the 
market conditions allow for a viable operation of the plant.
2004, China has continued to develop into the world's biggest magnesium supplier.





ISRAEL








