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Magnesium Primary Production
Development over the last 30 years

1990’s China 
Abundant cheap 

labour and energy

+60 low volume 
‘Pidgeon’ process 
production plants 

Closure of 
Electrolytic plants 

in the West 
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Magnesium Primary Production
Development over the last 18 years
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Norsk Hydro - Porsgrun, Norway 
18000 t/a
closing in 2001
Noranda – Asbestos, Canada
planned 63000 t/a, reached 24000 t/a
closing in 2003

Norsk Hydro – Becancour, Canada
45000 t/a
closing in 2006

AMC - Queensland, Australia
planned 96,000, reached 1,500 t/a
closing in 2003

Norsk Hydro Mg smelter in BecancourH. Heming, Argus Media, IMA 2017
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Magnesium Primary Production
Process Steps of Pidgeon and Electrolysis 

Process Comparison

Pre-
Processing

Extraction

Raw Materials

Alloying-
Refining-
Casting

Electrolysis

Calcination

Pidgeon

Ball Milling/Blending

Briquetting

Brine Purification 

Dehydration 

Vacuum Reduction/1200°C

Melting Crowns

Batch Refining 

Ingot Casting 

Fused Salt Electrolysis/700°C

Liquid Transfer

Continuous Refining 

Ingot Casting 

Dissolving

Dolomite + FeSi MgCl2-rich Salt

Coke gas Hydro/Solar/Wind power
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Magnesium Primary Production
Raw Materials / Pre Processing 
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Blending with 
ferro silicon

Ball milling

Calcination of dolomit

ElectrolysisPidgeon

Briquetting

Dissolving

Brine Purification 

MgCl2-rich Salt

Dehydration
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Magnesium Primary Production
Extraction

Reduction of calcinated dolomite at 
1200°C in vacuum

Pidgeon process:

- Primitive working conditions
- Hard on environment

Fused-salt electrolysis of MgCl2
Electrolytic process:

- Based on electrical energy
- High degree of automation

Retort furnaces for reduction of calcinated dolomite 

Electrolytic cells for separation of MgCl2
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Magnesium Primary Production
Alloying / Refining / Casting 
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Batch refining

Melting crowns

ElectrolysisPidgeon

Ingot casting

Continuous 
refining / ingot 

casting

Liquid transfer
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Magnesium Primary Production
Process Steps of Pidgeon and Electrolysis 

Process Comparison

Pre-
Processing

Extraction

Raw Materials

Alloying-
Refining-
Casting

Electrolysis

Calcination

Pidgeon

Ball Milling/Blending

Briquetting

Brine Purification 

Dehydration 

Vacuum Reduction/1200°C

Melting Crowns

Batch Refining 

Ingot Casting 

Fused Salt Electrolysis/700°C

Liquid Transfer

Continuous Refining 

Ingot Casting 

Dissolving

Dolomite + FeSi MgCl2-rich Salt

Coke gas Hydro/Solar/Wind power
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Deposit of 4 billion tons of MgCl2 generated as by product 
of the current fertilizer production

Qinghai

Qinghai – Location for Magnesium
Salt Resources
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- Best hydro power resources in China
(3 major Chinese rivers: Yellow, 
Yangzte, Canglan)

Data source: Qinghai Economic and 
Information Committee, www.qhec.org.cn

Installed and projected energy 
generating capacity* (millions of kW)

Data source: http://www.hxdrc.gov.cn/info/1031/1854.htm

Qinghai Province and QSLM energy source (2017)

Qinghai – Location for Magnesium
Energy Resources
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CO2 Emissions
Comparison of Processes and Plants

- Magontec Qinghai will generate just 7.1 kg of CO2 equivalent per kg of magnesium produced.

Estimation of DLR, Institute of Vehicle Concepts

- This compares with an average of 25 kg of CO2 equivalent per kg of magnesium produced by ‘Pidgeon’.
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Mg Alloy Cast House

Casting

Qinghai Electrolytic Magnesium Smelter
Site View
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Qinghai Electrolytic Magnesium Smelter
Integration in Chemical Plant

DERA Industrieworkshop zur Verfügbarkeit von Magnesium



Dehydration

14

Qinghai Electrolytic Magnesium Smelter
Investment and Planned Capacity
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Planned capacity:
Raw magnesium: 100,000 tpa

there converted to
pure magnesium ingots: 44,000 tpa operated by QSL
magnesium alloy ingots: 60,000 tpa operated by Magontec

Total Investment: 
Entire Qinghai chemical plant: A$ 9.1 bn 9 major industrial facilities
Electrolytic Magnesium smelter: A$ 3.05 bn based on Norsk Hydro technology
Equipment of alloy production: A$ 10.5 mn based on Magontec technology
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Setup of equipment to take cover 56,000 t/a of liquid pure magnesium
Magnesium Alloy Cast House
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Smelting platform

Packing area

Magnesium Alloy Cast House
Smelting platform
Packing area
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Magnesium alloy chemical composition within specifications
Qinghai Electrolytic Magnesium Smelter

DERA Industrieworkshop zur Verfügbarkeit von Magnesium

Chemical composition of pure Mg produced by QSLM (in weight percentage)

Mg Fe Si Ni Cu Al Mn

Typical pure QSLM 99.9 0.022 0.0059 0.0007 <0.0005 0.0049 0.0054

Typical pure “Pidgeon” process 99.9 0.0034 0.017 0.0006 0.0004 0.021 >0.04

Chemical composition of AZ91D produced by MAQ (in weight percentage)

Al Zn Mn Si Fe Cu Ni Be Pb Others 
each

MAQ
(17wk431003)

8.94 0.68 0.22 0.01 0.003 0.0001 0.0008 0.0011 0.0016 -

ASTM 8.5-9.5 0.45-0.9 0.17-0.40 <=0.08 <=0.004 <=0.025 <=0.001 0.0005-
0.0015 - <=0.01

EN 8.5-9.5 0.45-0.9 0.17-0.40 <=0.05 <=0.004 <=0.025 <=0.001 0.0005-
0.0015 - <=0.01

Chemistry of QSLM pure Mg and MAQ Mg ingot (AZ91D)
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Becoming the pre-eminent supplier of magnesium and magnesium products
Qinghai Electrolytic Magnesium Smelter
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Up to 60,000mtpa 
of Mg alloy output 
(100,000mt of 
pure Mg supply) 

1st
STAGE

QSLM plan to 
increase pure Mg 
output by a further 
50,000 mtpa in the 
near future

2nd
STAGE

Up to 450,000 
mtpa of pure Mg 
production capacity

10
YEARS
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Thank you for your attention
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