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Table 1  Contents of partial impurities in rare earth (RE) metal by vacuum distillation/sublimation (µg/g) 

Metal T/K P/Pa O C N S Mg Si Ca Fe Cu Purity/% 

Sc

[18]

 1923 3.0×10

-3

 1000 - - - 10 60 10 100 - 99.95 

Y

[16]

 2073 1.5×10

-4

 7.5 28 10 10 0.05 0.2 0.1 0.73 0.05 99.995 

Pr

[15]

 1973 1.5×10

-4

 370 15 10 10 0.05 0.05 1.1 14 1.3 99.995 

Eu

[19]

 1373 1.0×10

-3

 80 31 18 20 2 1 3 2 1 99.98 

Tb

[20]

 1853 <1.5×10

-4

 335 - - - 0.05 1.9 0.1 23 3.5 99.99

#

 

Ho

[21]

 1773 9×10

-2

 140 99 31 - 49 9 99 320 - - 

Er

[21]

 1823 9×10

-2

 149 99 50 - 49 9 99 230 - - 

Yb

[22]

 1473 1.0×10

-3

 60 34 12 8 2 1 4 3 1 99.98 

Note: - element content was not measured; 

# 

particular 16 metal relative purity  
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Fig.1  Schematic diagram of zone melting 
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Fig.2  Schematic diagram of electrolytic cell for RE metal  

electrochemical deoxidation 
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Fig.3  Ellingham diagram showing the oxygen chemical potential 

of RE–O (RE = Gd, Tb, Dy, Er) solid solutions containing 

10 and 100 µg/g of oxygen, and selected M/MO couples  

(the range of oxygen potentials established in 

electrochemical deoxidation and calcium halide flux 

deoxidation processes are also involved) 
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Table 2  Content of O, N in RE metal by external gettering 
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Rare Earth Metal Purification Technology and Its Research Progress 
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Abstract: The purification mechanisms of rare earths metals were briefly explained. The methods for purifying rare earth metal mainly 

included vacuum melting, electrolytic refining, vacuum distillation/sublimation, fused-salt extraction, zone refining, solid-state 

electrotransport, electrochemical deoxidation, external getter method, plasma arc melting (Ar or Ar+H

2

), etc. The research progress and 

purification effects were summarized. Multiple means for removing impurities should be combined and the level of equipment should be 

promoted in order to improve the effects of purification, reduce the cost and shorten production cycle. 

Key words: rare earth (RE) metal; purification; vacuum 
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