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ABSTRACT. The effects of temperature and retaining ion on the separation factor (o) and distribu-
tion ratio {D)} of some lanthanides (Pré+, Nd3+, Sm3+ and Er3+) have been studied in the EDTA solution
as an elutant by using Amberite IR 120+ resin. The retaining ions on the resin were NH,+, Na+, K+,
Mg2+, Ca2r, Zn2+ and Ce3+, Separation factor of Nd/Pr is much improved by using Ce$+ as retaining
ion. The distribution ratios were decreased with the increase of temperature, but separation factors did
not always increase with the increase of temperature. However, in the case of Ce3+ as retaining ion,
separation factors of Nd/Pr and Sm/Nd were increased with the increasing of temperature. And also
in the case of Zn2+ as retaining ion, separation factor of Er/Sm was increased with the increasing of
temperature.
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Fig. 1. Absorption spectra of a LnCl, solution (Ln; Pr,
Nd, Sm, Er).
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Fig. 2. Absorption spectra of the mixed LnCl; solution
{Ln; Pr, Nd, Sm, Er).

Table 1. The wavelengths and molar absorptivities of
standard LnCl; solution mixture

Pr Nd Sm Er
Concentration{M} 0.0154 0.0142 0.0150 0.0162
Wavelengthinm)  444.0 575.0 401.4 379.0
Absorbance 0.148 0.100 0.048 0.104
Cal. Conc.(M) 00155 0.0141 0.0151 0.0162
Molar Absorptivity  9.19 6.98 3.19 6,37
Relative Error(%) 0.7 0.7 0.7 0.7

M, 0.025M Ln-EDTA £422 Zze| F33
Als-§ 5k, 0,0625M Ln-EDTA EgE-lo
A pHE #37mAY FIA=F S50
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ute} zg4 Hitel, Table 2 Ln-EDTA $-4
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Aol pH 7t 8,4~9,59 vl Z7te} 55 Ao
2 3% wlgtez kg 421 Q9o
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Table 2. The pH effect of optimum wavelength and ana-
lysis of mixed Ln EDTA solution of various pH

Pr Nd Sm Er

Conc, (mM) added 5.85 5.38 5.68 6.13
pH of soln, 2.25

{nm) 4454 5788 4028 3776
Conc. (mM) Calc. 6.04 5.34 5.58 5.61
Relative Error(%) 3 1 2 8
pHofsoln. 7,18 4454 5788 403.0 3776

(am)

Conc, (mM) Calc. 6.04 5.34 5.57 5.79
Relative Error(%) 3 1 7 5
pH of soln, 8.67

{(nm) 4456 5808 404.2 3776
Conc. (mM) Calc. 592 5.35 5.57 5.79
Relative Error{%) 1 1 2 6
pH of soln, 9.27 .

(nm) 4458 5808 4042 3776
Conc. (mM) Calc. 5.79 5.35 5.83 5.92
Relative Ervont%) 1 1 3 3
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Table 3. Separation factors of some lanthanides at the difference temperature and retaining ions on the resin, (R-Ln +

CA — R-CA + Ln system}

Pr/Nd Sm/Nd Er/Sm
Cation  25°C 50°C 75°C 90°C 25°C 50°C 75°C 90°C 25°C 50°C 75°C 90°C
H+ 1.06 109 108 107 111 111 100 102 135 129 148 147
NH,+ 1.06 101 112 1.0 105 110 08 119 148 141 ~ 168 1.36
Na+ 1.8 103 117 110 105 110 089 100 141 148 155 148
K+ 106 103 104 108 105 102 100 100 14FI 147 161 153
Mg*+ 109 103 114 107 102 116 08 102 135 124 151 147
Ca*+ 112 101 107 105 102 111 092 106 135 141 160 147
Zn++ 1.09 103 103 103 102 106 102 093 141 141 160 168
Cut+t 097 097 102 102 116 L11 100 106 14t 135 148 1.36
Ced+ 1.02 102 1068 106 107 107 09 093 136 136 138 147

Table 4. Separation factors of some lanthanides at the difference temperature and retaining ions on the resin, (R-Ln +

CA-EDTA — R-CA +Ln EDTA system)

Pr/Nd Sm/Nd Er/Sm
Cation 25°C §0°C 75°C  90°C 25°C 50°C 75°C 90°C 25°C 50°C 75°C  90°C
NHy+ 1.71 1.78 1.88 1.83 3.35 3.16 2.94 2.94 1.69 3.84 6.60 6.60
Na+ 1.57 1.57 1.65 1.77 2.30 2.11 2.18 2.33 12.4 108 15.2 13.0
K+ 1.67 1.73 1.82 2.00 2.20 2.00 2.30 240 940 124 10.9 11.1
Mg*+ 1.67 1.63 1.76 1.88 243 2.19 2.27 241 824 146 14.6 940
Ca++ 1.79 1.76 1.90 2.00 2.74 2.49 2.80 2.67 7.24 941 7.12 8.16
Zn++ 1.67 1.67 1.25 1.25 4.20 4.80 4.80 4.80 21.8 24 6 27.4 30.1
Ced* 2.07 2.14 2.31 2.23 2.90 3.10 3.43 3.52 9.43 8.16 707 707
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