
Red: rare earth elements 

Bold: major industrial elements

Italic: precious metals
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Figure 3

Ln2+ 4fn m m Ln3+ 4fn m m

La 4f1 0 0 Gd 4f8 21 0

Ce 4f2 1 1 Tb 4f9 22 1

Pr 4f3 3 2 Dy 4f10 24 2

Nd 4f4 6 3 Ho 4f11 27 3

Pm 4f5 10 4 Er 4f12 31 4

Sm 4f6 15 5 Tm 4f13 36 5

Eu 4f7 21 6 Yb 4f14 42 6
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Figure 5
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Figure 7
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Figure 8
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Figure 10
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Figure 11
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