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ABSTRACT. The purity of Ce0,, Sm,0y and La,0; have been determinated by separating the im-
purity of rare earth-elements in those oxides with anion exchange resin and measuring the absorbance
of the separated element with MTB. 1 m! of the mixture solution containing each 1 mg/mi of Y8+, Yh3+,
Eu3+, Sm3+, Nd3+, Pr3+, Cet+ and La3+ is loaded in top layer of anion exchange resin column, Amber-
lite CG400 and separated with the mixture solution of the various concentration of methyl alcohol and
nitric acid as an eluent. Using the result, the impure rare earth elements in pure CeQ,, 8Sm,0; and La,0q
are determinated.
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Fig. 1. Elution curves of rare earth elements. Resin; Amberlite CG 40({200-400 mesh). Column; 3.94 ¢cmZx 10 cm.
Flow rate; 1 m#min. Loading; Each 1 mg/m! of Y, Yb, Eu, Sm, Nd, Pr, Ce and La.
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Fig. 2. Elution curves of Pr, Ce and La. Resin; Amberlite CG 400(200-400 mesh
! m#min. Loading; Each 1 mg/m/ of Pr, La and 100 mg/m/ of Ce.
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Fig. 3. Elution curves of Pr, Ce and La. Resin; Amberlite CG 400{200-400 mesh). Column; 3.94 cm2x 10 cm. Flow rafe;
1 mi/min. Loading; Each 1 mg/m/! of Pr, La and 20 mg/m/ of Ce.
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Fig. 4. Elution curves of Y, Yb, Eu, Sm, Nd, Pr, Ce and La. Resin; Amberlite CG 400{200~400 mesh). Column: 3.94
cm?x 10 cm. Flow rate; t m¥min. Loading; Each | mg/m/ of Y, Yb, Eu, Sm, Nd, Pr, La and 100 mg/m/ of Ce.
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Fig. 5. Separation curves of 30% CeO, sample. Resin; Amberliter CG 400(200-400 mesh). Column; 3.94 cm2x 10 cm.
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Table 1. Analytical data of rare earth impurities in CeQ, (90%)

Rare Volume (m Elvent Abe '“‘”m“g'“ 5
Nd 0- 300 95%MeOH + 5%0.1 M HNQO, 0.070 0.015 0.031
Yb 301- 500 95%MeOH + 5%0.1 M HNOQ, 0.041 0.018 0.36
Eu 501- 800 95%MeOH + 5%0.1 M HNO, 0.017 0.010 0.20
Sm 801-1200 90%MeOH + 10%0.5 M HNO4 0.099 0.058 1.16
Nd 1201-1500 80%MeOH +20%0.5 M HNO; 0.158 0.094 1.87
Pr 1501-1700 80%MeOH + 20%0.5 M HNO; 0.279 0.120 2.40

1701-1900 85%MeOH + 15%0.5 M HNO;
La 2701-2800 Ho0O 0.476 0.255 5.10
Table 2. Analytical data of rare earth impurities in CeQ, (90%)

i?:; Volume (md) Eluent Abs lmI::;ues %
Y 0~ 300 95%MeOH + 5%0.1 M HNO; 0.149 0.033 0.33
Yb 301~ 500 95%MeOH+ 5%0.1 M HNO; 0.086 0.037 0.37
Eu 501- 800 95%MeOH + 5%0.1 M HNO; 0.034 0.014 0.19
Sm 801-1200 90%MeOH + 10%0.5M HNO; 0.195 0.120 1.20
Nd 1201-1500 80%MeOH +20%0.5M HNO, 0.289 0.174 1.74
Pr 1501~1700 80%MeOH + 20%0.58 HNO, 0.273 0.242 2.42

1701-1900 85%MeOH + 15% 0.1 M HNO3
La 2801-2900 H,0 0.241 0.515 5.15
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Table 3. Analytical data of high-purity Ce0x99.9%)

Rare . Impurties
carth Volume (m) Eluent Abs g %
Y 0~ 300 95%MeOH + 5%0.1 M HNO; 0.006 1.3 0.013
Yb 301- 550 95%MeOH + 5%0.1 A HNO, 0.003 1.3 0.013
Eu 551- 850 95%MeOH + 3%0.1 M HNO; - — -
Sm 851-1200 90%MeOH + 10%0.5M HNO, 0.002 1.2 0.012
Nd 1201-1500 80%MeOH + 20%0.5M HNO4 0.003 1.8 0.018
Pr 1501-1700 80%MeCH + 20%0.53 HNO, 0.010 4.4 0.044
1701-2000 85%MeOH + 15%0.5M HNO;
La 9201-3000 H,0 0.005 20 0.020
Table 4. Determination of impurities in pure CeOp
Impurity concentration, %
Run No. Y Yb X\ Sm Nd Pr La
1 0.0i3 0.013 - 0.012 0.018 0.044 1.020
2 0.016 0.011 — 0.016 0.024 0.053 0.015
3 0.018 0.013 - 0.017 0.022 (.048 0.025
mean 0.016 0.012 0.015 0.021 0.048 0.020
RS.D 9.2% 5.9% 10.2% 7.3% 5.4% 14.4%
951 MeOH + 570.1M HNO3  90% MeOH + 10% 0.SM HNO3 80T MeOH = 20%0.5M HNO,
— Lol 4
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Fig. 6. Elution curves of Eu, Sm and Nd. Resin; Amberlite CG 400(200-400 mesh). Column; 3.94 cm?x 10 cm. Florw
rate: 1 m¥min. Loading; Each 1 mg/m! of Eu, Nd and 10 mg/m/ of Sm.
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F:g 7. Elution curves of Eu, Sm and Nd. Resin; Amberlite CG 400{200-400 mesh). Column; 3. 94 cm?x 10 cm. Flow
rate; 1 m¥min. Loading; 1 mg/m! of Eu, 0.5 mg/m/ of Nd and 10 mg/m! of Sm.
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Fig. 8. Elution curves of Y, Yb, Eu, Sm, Nd, Pr, Ce and La. Resin; Amberlite CG 400(200-400 mesh). Column; 3.94
cm?x 10 cm. Flow rate; 1 m¥min. Loading; Each 1 mg/m! of Y, Yb, Eu, Pr, Ce and 0.5 mg/m! of Nd and 10 mg/m! Sm.
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Table 5. Analytical data of high-purity Sm;03 (99.9%)
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Rare N Impurties
earth Volume (m) Eluent Abs 784 %
Y 0- 300 95%MeOH + 5%0.1  HNO, 0.004 0.9 0.009
Yb 301- 550 95%MeOH + 5%0.1 M HNO; - - -
Ea 551~ 850 95%MeOH + 5%0.18 HNO4 0010 58 0.058
Nd 1751-2050 80%MeOH + 20%0.54F HNO, 0.004 2.4 0.024
Pr 2051-2300 80%MeOH + 20%0.5M HNO; - - -
2301-2500 85% MeOH + 15%0.5M HNO, - - -
Ce 2501-3000 80%MeOH + 20%0.5 M HNO; — — —
La 3001-3100 H,0 0.002 1.0 0.010
Table 6. Determination of impurities in pure Smy0,
Run Impurity concentration, %
No. Y Yb Eu Nd Pr Ce La
1 0.004 - 0.058 0.024 - - 0.010
2 0.012 - 0.064 0.028 -~ - 0.015
3 0.004 - 0.062 0.030 - — 0.010
mean 0.009 0.061 0.027 4.012
R.S.D. 19.2% 2.9% 6.6% 14.0%
95% MeOH + 90% MeOH + 80% MeOH + 85% MeOH +  80% MeOH +
5% 0.1M HNO3 __ JO70.5MHNO3 . 2030.5M HNO3 15%0.SMHNO3  2020.SMHNOq 20
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8.0 [
LIJ* 1
4.0
2.0 % [
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0.1 | Y by3+ sm3*
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0 300 600 300 1200 1500 1a<.>o 2100 2400
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Fig. 9. Elution curves of Y, Dy, Sm, Nd, Pr, Ce and La. Resin; Amberlite CG 400(200-400 mesh). Column; 3.94
cm2x 10 ¢cm. Flow rate; 1 m¥min. Loading; Each 1 mg/m{ of Y, Dy, Sm, Nd, Pr, Ce and 20 mg/m/ La.
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Table 7. Analytical data of high-purity Las03 (99.9%)

Rare

Impurities

earths Volume (ml) Eluent Abs ug %

Y, Dy 0- 600 95%MeOH + 5%0.1 M HNO; 3.014 4.2 3,021

Sm 601-1000 90%MeOH + 10%0.5M HNO, - - -

Nd 1001-1350 80%MeOH + 20%0.5 A HNO; - - -

Pr 1351-1600 80%MeOH + 20%0.5M HNO; 0.021 9.3 0.047
1601-1800 85%MeOH + 15%0.5M HNO,

Ce 1801-2200 80%MeOH + 20%0.5M HNO; 0.015 7.6 0.038

Table 8. Determination of impurities in pure La,03

Run Impurity concentration %

No. Y. Dy Sm Nd Pr Ce

1 0.021 0.308 - 0.047

2 0.023 - - 0.044 0.036

3 0.025 - - 0.050 0.640
mean 0.023 0.047 0.040
RSD 50% 3% 3.0%
La;0:2| 3% 214% L300 ¢85S 4%
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