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Life Cycle Assessment for Rare Earth Product under the Background of
Carbon Peak and Carbon Neutrality
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Abstract; In the current context of “carbon peak and carbon neutrality”, rare earth companies are formulating
low-carbon plans. However, they have no digital concept of the potential of carbon reduction measures, lack of
quantitative evaluation methods, and lack of scientific data support. A method for applying life cycle assessment
(LCA) provides scientific methods and tools for solving these problems. A “from cradle to gate” LCA is used to do
environmental impact assessment on Baotou Steel’ s rare earth products, such as rare earth polishing powder,
neodymium iron boron magnetic material, hydrogen storage alloy powder, etc. The allocation method of the by-
products in the rare earth production process is proposed. The composition of the life cycle carbon emissions of rare earth
products and the distribution of each process are analyzed,so that the largest influencing factors of carbon emissions in the
entire product process can be found, so as to formulate scientific carbon reduction strategies. The application of life cycle
assessment methods can systematically and quantitatively make low-carbon planning for rare earth enterprises.
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Table 1

Baotou Steels rare earth life cycle assessment products and intermediate products

Product Category

Product or intermediate product

Rare earth ore

Rare earth solution

Rare earth salts

Rare earth oxide

Rare earth alloy
Rare earth metals

Final product

Rare earth concentrate, strong magnetic medium tailings

Samarium europium gadolinium solution, light rare earth solution, samarium chloride solution, praseodymium
neodymium chloride solution, gadolinium chloride solution, holmium chloride solution, dysprosium chloride
solution, mixed rare earth chloride solution,europium chloride solution, yttrium chloride Solution, terbium chloride

solution, lanthanum cerium chloride solution

Europium carbonate, cerium praseodymium carbonate, cerium carbonate, samarium carbonate, praseodymium
neodymium carbonate, neodymium carbonate, lanthanum cerium praseodymium carbonate, lanthanum cerium
carbonate, lanthanum carbonate, holmium carbonate, yttrium oxalate, terbium oxalate, gadolinium oxalate,
dysprosium oxalate, chloride Cerium praseodymium, cerium chloride, samarium europium gadolinium chloride,
praseodymium neodymium chloride, neodymium chloride, lanthanum cerium praseodymium chloride, lanthanum

cerium chloride,lanthanum chloride

Yttrium oxide, terbium oxide, cerium oxide,neodymium praseodymium oxide, neodymium oxide,lanthanum oxide,

holmium oxide, gadolinium oxide,dysprosium oxide

Yttrium iron,holmium iron, gadolinium iron,dysprosium iron
Yttrium, praseodymium, lanthanum, praseodymium, cerium, neodymium

Rare earth polishing powder, NdFeB magnetic material, hydrogen storage alloy powder
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Fig. 1 LCA research boundary of rare earth products
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Table 2 Phase distribution of environmental load in product life cycle /%

Gate to gate(mining,

Upstream Recycling

Product beneficiation and production) Transportation contribution credit
Rare earth polishing powder 11.7 98.1 —10.2
NdFeB magnetic material 59.3 42.2 —1.6
Hydrogen storage alloy powder 54.7 48.5 —3.3
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Fig. 2 Carbon emissions from purchased raw materials

and energy sources of rare earth polishing powder
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Fig. 3 Distribution of carbon emissions from hydrogen

storage alloy powder in internal production processes
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Fig. 4 The distribution of carbon emissions of NdFeB

magnetic materials in internal production processes
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