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Current Status of Magnesium Smelting and the Related Recycling Topics’

'*’Hyungkyu Park

Minerals Utilization & Materials Division, Korea Institute of Geoscience & Mineral Resources

2 o

Ao Sl R FEU 2 A7) Aol Sklle S50l Se7k 1 gl 2 welde cknig w4 A
of el U HA, A AR FE3 2YFY GBS 89 FRIRCW, ) g B AP S1eETES
mapsige) vk ARE 2§69 A QALY T BT + Aor] ol e LI B Yslusi
g, SN £33 ThnEe) 59 AY drel dlsle] Aok Ze, 89 AR WS Gt Pkl 9
F 0 A § ATE golst BA/1eE RkeA Bk

FH0 vk, A, B8 A, 28, AEE

Abstract

It is to review the current status of magnesium smelting. Raw materials for magnesium source, worldwide production and pro-
ducers of metallic magnesium, Korean magnesium markets and some important extraction technologies were reviewed. The
magnesium extraction technologies were described according to the two major reduction methods: the fused salt electrolysis and
the thermal reduction method. Also, the research on the extraction of magnesium from magnesite which has been being carried
out at KIGAM was briefly introduced with discussing the related topics on the recycling of the chlorine and the hydrogen chlo-
ride gas used in the process.
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Table 1. Important magnesium sources

Raw Chemical Mg Content
Material Formula (calculated value, %)
Magnesite MgCO, 28.8
Dolomite (Ca, Mg)CO; 13.2
Carnallit | KCI - MgCl, - 6H,0 8.7
Serpentine | 2MgO - 2Si0, + H,0 222
Bischofit MgCl, - 6H,0 12.0
Sea Water Mg 0.12

Table 2. The estimated reserves and productions of magnesium raw ores

(unit: 1,000 ton)¥.

Country Reserves Annual Productions

2000 2002 2004
China 860,000 4,070 4,560 4,650
North Korea 750,000 1,000 1,000 1,000
Russia 750,600 1,000 1,000 1,200
Slovakia 324,000 1,000 929.6 995
Turkey 160,000 2,672.1 3,044.4 3,800
Austrailia 120,000 349.8 484.5 3254
USA 15,000 na na na
Others 641,000 2,608.1 2,581.5 2029.6
Sum 3,600,000 12,700 13,600 14,000

Note) na: not announced. Main magnesium sources in the USA are sea water and salt water.
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Table 3. The worldwide primary magnesium productions

(unit: 1,000 ton)®

Country/Year 2000 2001 2002 2003 2004
China 190.0 200.0 250.0 340.0 426.0
Canada 80.0 83.0 88.0 54.0 54.0
Russia 450 43.0 50.0 52.0 50.0
Norway 414 36.0 10.0 - -
Israel 31.7 34.0 28.0 28.0 28.0
France 16.5 4.0 - - -
Kazakhstan 104 16.0 18.0 14.0 18.0
Brazil 5.7 5.5 6.0 6.0 6.0
Ukraine 3.0 3.0 3.0 3.0 3.0
Servia 1.3 1.6 1.7 1.6 1.6
UsA na na na na na
Sum 425 431.1 454.7 498.6 586.6

Note) na: not announced. Main magnesium sources in the USA are sea water and salt water.
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Fig. 2. Uses of metallic magnesium.

Fig. 3. Some examples of products using magnesium alloys: parts of automobile engine part, steering wheel and mobile-phone

cases.
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Fig. 4. Schematic flow diagram of electrochemical process for magnesium extraction.
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Table 4. The commercial electrolysis processes used in the production of magnesium

Production -
Process Company/Country Mg Source Capacity, ty Characteristics
. Fluidized bed dryer
DSM Dead Sea /I;/s[agr}esmm Co. Deadtesrea 27,500 Mono polar
rac wa Russian diaphragmiess cell
120,000 Spray dryer
Dow Dow Chemical/USA Sea water > Hydrated MgCl, feeding
(~1998)
Mono polar, Dow cell
Spray dryer
MagCorp Magcorp/USA Sea water 38,000 Mono polar
Alcan diaphragmless cell
Hydro Fluidized bed dryer
M v ium Norsk Canada/Canada Magnesite 45,000 Mono polar
agnes Hydro diaphragmless cell
. 58,000 Spray dryer
Magnola Magnola/Canada Serpentine (2000~) Alcan multi pofar cell
. . 96,000 Using organic solvent and ammonia
AMC AMC/Australia Magnesite (2002-) in drying MgCl, Alean multi polar cell
Table 5. Example of an fused salt electrolyte
Composition (wt%) Density Conductivity
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Fig. 5. Schematic flow diagram of thermal reduction process for magnesium extraction.
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