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Magnesium

Magnesium is the eighth most abundant
element in the Earth's crust and the
third most abundant in seawater. As it is
a highly reactive element, it does not
occur in nature by itself but mostly as a
compound. For most of us the one
memory of our school chemistry lessons
is the lighting up of a magnesium ribbon
which gives a bright flash. As we all know
because of this property magnesium has
been used for flash photography.

Weighing about two-thirds of aluminium,
maghesium is the lightest of all metals
(1,740kg/m® compared to aluminium
2,700 kg/m® and titanium 4,500kg/m).
It is mainly used to make aluminium alloy;
such aluminium-magnesium alloys are
high-strength, corrosion-resistant mate-
rials and used as castings for machinery,
tools and other consumer products, such
as mag wheels for cars. Moreover, in our
daily lives, aluminium beverage cans are
not purely aluminium, but contain about
2.5% of magnesium. Magnesium is fast

becoming one of the most versatile ma-

terial choice. It enhances product func-
tionality, improves user mobility, (e.g.

LED's, lighter vehicles and long life bat-

teries), increases energy efficiency and
has many environmental benefits.

Magnesium compounds are also very T

useful. For example magnesium oxides
are feedstock to produce refractory

material used in lining furnaces or kilns, %

whilst caustic calcined magnesia is wide-
ly used in the chemical industry, for
animal husbandry, papermaking, produc-
tion of pharmaceuticals and rubber mak-
ing, as well as for a range of products in
the building materials industry.

Geological Deposition

Magnesium ribbon burning in the air
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Aluminium cans, which dominate the beverage cans’ market consists of

about 2.5% magnesium
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Seawater and lake brines are two sources of magnesium; thus,

from this simplistic viewpoint resources to extract magnesium
are virtually unlimited. But the major commercially mineable

sources of magnesium originate from magnesite(MgCOs) and

dolomite(CaMg(COs),) rock :

1. Magnesite and Dolomite - these rocks are deposits formed 1.
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which has been incorporated during the rock forming pro-
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cess - known as dolomitization.

2.  Magnesite - in this case magnesite originates
from serpentinite, a metamorphic rock rich in
serpentine, which in turn has formed from the
alteration of rocks rich in magnesium. The mag-
nesite from this origin forms when carbon di-
oxide rich waters percolate through the ser-
pentinite over geological time.

Magnesium compounds are also found in veins, as
naturally formed sedimentary deposits and lacus-
trine type deposits (formed in a lake environment),
but these types are seldom mined on a large scale.

Mining and Processing

Although seawater can also be used to extract mag-
nesium, the process is complicated and expensive. In
contrast, magnesite and dolomite are easily mined
by traditional drilling and blasting techniques. The
rock extracted is hauled to a plant where it is
crushed, screened and washed in the first stage of
processing towards magnesium production. Typically,
a rock is considered an ore suitable for magnesium,
where MgO > 4% in dolomite or MgO > 35% in mag-
nesite.

Magnesia (MgO)

After the initial crushing and screening, the raw
magnesite (i.e. the ore) is heated to about 700°C -
1000°C and as carbon dioxide is released caustic
magnesia is produced. The process is referred fo as
calcination:

MgCOs; + heat —> MgO + CO,

Caustic magnesia is very useful in water treatment
as it absorbs heavy metals and ions from liquid
streams.

If the temperature is increased to 1530°C - 2300°
C, "sintered magnesia” is produced, which is a re-
fractory material.

When caustic magnesia or sintered magnesia is
heated to around 3000°C in an electric arc furnace,
electrofused magnesia, which is a premium refrac-
tory material, is produced.

Magnesium metal (Mg)

Magnesium metal can be produced by the electrolyt-
ic process or the silicothermic process. The electro-
lytic process uses the principle of electrolysis to
extract magnesium from magnesite or magnesium
rich seawater. In contrast, the silicothermic pro-
cess uses calcined dolomite or magnesite mixed with
ferrosilicon through a reduction reaction to produce
maghesium:

2(Mg0-Ca0) + Si (Fe) — 2Mg + 2
Ca0-Si0, + Fe

Both processes are energy intensive; thus, it requires low cost electricity
to be viable. Other than forming an alloy with aluminium, magnesium can
also be used in titanium reduction, the Kroll process (as mentioned in the
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The Dolomites, located in north eastern Italy, which are a mountain range
primarily made up of limestone and dolomite were declared a natural heritage
site by UNESCO in 2009
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Top 5 World Magnesite Mine Production

(Source: USGS)

Countries 2009 (tonnes)
e )

China 3,170,000
h
Turkey 576,000
+HH
North Korea 346,000
Bly
Russia 288,000
HRERHT
Austria & Slovakia 231,000
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Top 5 World Magnesium Production

(Source: USGS)

Countries 2009 (tonnes)
Ed (M)

China 501,000
e
Russia 37,000
R
Israel 29,000
PLes]
Kazakhstan 21,000
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Brazil 16,000
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Titanium issue, please see Rockhound Newsletter Issue 6).
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CVM Minerals (0705.HK) Source: CYM Minerals & The Hong Kong Stock Exchange

CVM Minerals listed on the Hong Kong Stock Exchange through
an IPO in late 2008. The company acquired a 20 years mining
right to extract dolomite from Dolomite Hills, Perak, Malaysia..
Since then, the company has set up a smelter to process the
dolomite into magnesium ingots.
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Dolomite Hills has a dolomite reserve of

about 20 million tonnes. Its smelter is China Free Market Price (Yearend Average)
planned to have a production capacity of 5000
30,000 tonnes per year with two produc- een
tion lines. 4500 "“/\
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Other than operating the dolomite mine 1000
and the magnesium smelter, the company 500
is also involved in iron, coal and manganese
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In addition to its mining and exploration
business, the company has signed a Memorandum of Understand-
ing as it is considering to acquire a manufacturing and distribu-  Rockhound is a HK based company set up to serve the minerals in-

tion plant for bottled natural mineral water in the PRC. dustry in the Region. The company offers technical valuations and
services in the natural resources sector.
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