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Resource depletion and environmental impact analysis of
magnesium produced using pidgeon process in China

GAO Feng, NIE Zuo-ren, WANG Zhrhong, ZUO Tieyong
(School of Materials Science and Engineering,

Beijing University of Technology, Beijing 100022, China)

Abstract: The study aims to reveal the characteristics of material energy metabolism and environmental impacts for
magnesium produced using the Pidgeon process in China. Life cycle assessment combined with materials flow analy-
sis was used for this study. The results show that the total materials input and direct materials input of Chinese
magnesium ingots is 76 t/t Mg ingot and 24 t/t Mg ingot, respectively. The quantity of ecological rucksacks reaches
3.1 times of that of direct materials input. The time series analysis shows that the direct emissions of CO2 and SO»
increase with the rapid development of the magnesium industry, although the consumption factor unit decreases with
the time passing. The direct emissions of CO2 and SO mainly attribute to the consumption of fossil fuels and the
protection of molten magnesium. Furthermore, the material consumption and environmental impacts generated by

the ferrosilicon production may not be disregarded.
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Table 1 M aterial intensity of

raw materials and energy

Material M aterial intensity/ Electricity/
ateria (te 1) (kg* kW~ ' k1)
Dolomite 1.44
Ferrosilicon 31.40
2.67
Fluorite 2.93
Coal 1. 64
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Table 2 Consumption coefficient unit
and direct consumption of

pidgeon process in 2002

Consumption .
B Direct

M aterial coefficient .
. consumption
unit/ t

Dolomite 13.58 3.60x 10°
Ferrosilicon 1. 20 3.18x 10°
Fluorite 0.23 6.03x 10*
Coal 9.23 2.45x% 10°
Electricity/ (kW * h™ ') 1177 3.12x 108
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Fig.1 Life cycle material flow of magnesium in 2002
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Table 3 Materials input and ecological rucksacks of Pidgeon process in 2002

Direct material input

Total material input/t Direct material input/t Ecological rucksack/t MIPS/(t=t™ 1)

per product unit/ (t * t~ ')

2.02x 107 6.42x 10° 1. 99 x 107 76 24
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