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Life Cycle Analysis on Material and Value Flows of Magnesium Industry
Ecosystem in China

DONG Shuheng"?*, LU Chengpeng'**, XING Ran"**, XUE Bing'?
(1. Key Lab of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sciences,
Shenyang 110016, China; 2. Key Lab for Environmental Computation and Sustainability of Liaoning Province, Shenyang 110016, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the material flow analysis framework, the material flow analysis method and model of magnesium industry ecosystem were
constructed to quantitatively analyze the material flow and value flow of China's macro level magnesium metal material in each stage of its life cycle in
2015. The ecological burden of magnesium production by pidgeon process was calculated and combined with e! Sankey pro 4.5.3 drawing software for
visual expression and analysis. The results showed that: (Dthe resource consumption was large in the production of raw magnesium. The input amount
of non-biological resources and the direct input amount of resources for each 1t of raw magnesium produced by pidgeon method were 59.3t and 16.4t
respectively, and the ecological burden was about 3.6 times of the direct input amount of resources. The optimization of source material input was to
improve the utilization efficiency of dolomite and fuel. @the overall ecological burden of magnesium industry showed an upward trend from 2006 to 2015.
Clean production and circular economy are the countermeasures for the ecological development of magnesium industry in the new era. ®the price of
ferrosilicon and coal in the resource material input category of pidgeon magnesium smelting was high, affecting the value output rate. The waste pidgeon
have a relatively large potential value. @ Affected by the domestic and international market demand structure, it is necessary to adjust the production
structure of magnesium industry to meet the development challenges of magnesium industry. Finally, the environmental management measures were put
forward from the aspects of resource utilization efficiency, energy saving and emission reduction, recycling system and optimization of product structure,
so as to provide decision-making basis for the recycling and green development of mineral resources such as metal magnesium and magnesium in China.

Keywords: industrial ecosystem; magnesium resources; material flow; value flow; China
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