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A variety of rare metals have widely been used for the manufacturing of electronic
devices and products, e.g. television sets, personal computer, secondary batteries
Lanthanum metals are generally produced from natural resources. Therefore, we should
develop the industrial technique to recycle them after use, from the standpoint of
conservation of valuable metals. In this research project, we obtained useful results
about the two—phase extraction equilibrium of metal complexes using organophosphorus
compounds and about successful applications to the metal separation by high performance

centrifugal partition chromatography.
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EHPA
0.16M 0.32M 0.48M 0.64M
Tons

La (I11) 2.86 2.65 2.51 2.42

Ce (IT1) 2.50 2.28 2.17  2.08
Pr (T11) 2.24 2,03 1.90 1.84
Nd(TTT) 2.11 1,92 179 1.72
Sm(I1T) 1.75  1.56  1.41  1.33
Eu (TT1) 1.59  1.41  1.28 1.18
Gd (TTT) 153 1.33  1.21  1.11
Tb (T1T) 1.33  1.12  1.00  0.91
Dy (IT1) 1.20 0.99 0.8  0.76
Y(I11) .07 0.87  0.74  0.61

0.08M 0.30M 0.46M 0.54M
Ho (IT1) 1.76 1.37 1.24 1.19
Er (I11) 1.62 1.23 1.10 1. 05
Tm (IT1) 1.50 1.10 0.98 0.93
Yb (IT1) 1.35 0. 96 0. 83 0.78
Lu(IT1) 1.30 0.91 0.78 0.73

£ 2

4 J& BEHPA 5RO EEL  (Log K)

MLa(III) Ce(III) Pr(III) Nd(III) Sm(III)

-6.20 -5.20 -4.47 -4.14 -2.95

Eu(ITI) Gd(III) Tb(III) Dy(III) Y(III)

-2.55  -2.34 -1.70 -1.23 -0.90

Ho(ITI) Er(ITI) Tm(ITII) Yb(III) Lu(IID)

-2.44 -2.03 -1.65 -1.22 1. 07
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#3 At pHOZ (ApH,,, values)

Pairs of ApH, ,, values for lanthanide
adjacent metal ions, pH units

lanthanides D2EHPA PC-88A Cyanex272
La—Ce 0.24 0.38 0.39
Ce—Pr 0. 09 0.18 0.19
Pr-Nd 0.04 0. 06 0. 05
Nd-Sm 0.33 0.38 0.43
Sm-Eu 0.11 0.13 0.13
Eu-Gd 0.10 0. 09 0. 06
Gd-Tb 0.29 0.28 0.16
Tb-Ho 0.29 0.28 0.24
Ho-Er 0.18 0.15 0.14
Er—Tm 0.15 0.12 0.10
Tm—-Yb 0.10 0. 09 0.11
Yb-Lu 0.11 0.08 0. 06
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Pairs of Ks
adjacent
D2EHPA PC-88A  Cyanex272
lanthanides

La—Ce 3.35 3.64 4. 42
Ce—Pr 1.15 1.83 2.39
Pr-Nd 1.68 1.19 1. 41
Sm—Eu 3.10 2.77 2.27
Eu—Gd 3.25 1.83 0.38
Gd-Tb 1.91 1. 67 1. 37
Ho—Er 4.69 2.64 2.59
Er-Tm 4. 46 2.77 1.03
Tm—Yb 1.15 1. 07 1.28
Yb-Lu 2.54 1.63 1.05
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