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Brief Analysis of the Importance of High-Purity
Raw Materials; Taking Magnesium as an Example

YANG Bo, LIU Boyu, YANG Hao, SHAN Zhiwei
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: China is known as the largest producer and consumer of raw materials all over the world. However, the materials
for key component in many of our high-tech industries are still heavily relying on imported high quality raw materials. This
has caused lots of “bottle neck” problems, which are seriously threatening the independent development and rapid upgrade
of China’s manufacturing industry, especially under such an increasingly complex international environment. Starting from in-
troducing the current situation of the raw magnesium industry, this article clarified the impact of impurities on the down-
stream products, such as magnesium alloys and titanium sponge, analyzed the restriction of the traditional purification meth-
ods and explored the root cause of the current situation. Furthermore, this article pointed out that greater attention and more
investment should be paid to the fundamental research on high-purity magnesium and other high-purity raw materials, which

has great importance in promoting the upgrading of China’s raw materials industry and the downstream industries as well as
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improving the strategic safety factor of related industry.
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Fig. 1 Annual global production of raw magnesium and the production of
each major source country ( data before 2018 was collected from
the US Geological Survey (USGS) ') | and data of 2019 was col-

lected from China Magnesium Association )
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Fig. 2 Remarkable fluctuation of the impurity content in 3N raw magnesium ingots. The data was acquired from a leading magnesium

enterprise in Shaanxi province in 2018
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Fig. 3 Consumption structure of raw magnesium of China in 2019 ( Data

source; Department of Raw Materials, Ministry of Industry and

Information Technology!”))
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Fig. 4 Analysis of the impurity content correlation of magnesium reducing agent and titanium sponge: (a) source of the metallic impurities

in titanium sponge; (b) correlation of impurity elements content in magnesium and titanium sponge
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Fig. 6 The scarcity of high-purity magnesium is a key bottleneck problem that restricts the application and promotion of magnesium alloy and

the independent production of other high-purity strategic metals
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Fig. 7 Comparison of impurity content between crude magnesium and

solvent refined magnesium
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Knudsen equation)
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the “Tenth Five-Year Plan” (left) and in the latest 4 years (right)
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