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ABSTRACT. The purity of CeO,, Sm,0; 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 Y3+, Yh3+,
Eus+, 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 Ce0g, Sm,04 and La,0y4
are determinated.
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Fig. 1. Elution curves of rare earth elements. 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, 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). Column; 3.94 cm2x 10 cm. Flow rate;
1 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 cm?x 10 cm. Flow rdfe:
1 m¥/min. Loading; Each 1 mg/m/ of Pr, La and 20 mg/m! of Ce.

Ce0:2| M2 345 CeQolls B4EE Cett Fig. 29} zt}. Ce'*9] ofo] @Wo} Pri*x} Cette
o e La*, Prt, Nd®, Sm®* 2 7]eb che bl 2e)gx] 93 Cet* 3 La** 2 shal Hege
HE{FHU2L FHH Aok i s

w2ha Cetto] difioln A Ue IHESF 232 1mgd Eoide W Cet*o] 2200ml
V27t v QS o 22 AEE 97) g9 1 o)A 2700 mi7tA] felEldent o)E Cet*o)
100 mg¥ 2] Ce** 7 1 mgH 2] Pri*, La’* o] So|q) 80% MeOH+20% 05M HNO;*|A 3,600 mi7=|
= 2% 284S FRAIE, 49417 Az LesYd

Journal of the Korean Chemical Society



+ol 2%

FAo] o3 LFE HEFASES

el 2 A ¥ A7 609

95% MeOH + 90%MeOH+  BOZMeOH+  B5%MeOH+ 80% MeOH +
5%0.1M HNO3 10%0.5MHNO32020. SMHNO315%0 . SMHNO3 20%0.5M HNO3 Ha0
06 e — "> -»
(wg)
0.3 T La3+
0.2
Cel+
b3+ Euld+ Sa3+ Na3+ Pr3+
o‘l J\ j\ [\
0 1200 1600 2000 2400 2800 3200

Effluent (ml)

Fig. 4. Elution curves of Y, Yb, Eu, Sm, Nd, Pr, Ce and La. Resin; Amberlite CG 400(200-400 mesh). Column: 3.94
c¢m?x 10 cm. Flow rate; 1 m/min. Loading; Each 1 mg/m/ of Y, Yb, Eu, Sm, Nd, Pr, La and 100 mg/ml of Ce.
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Fig. 5. Separation curves of 90% CeQ, sample. Resin; Amberliter CG 400(200-400 mesh). Column; 3.94 cm2?x 10 cm.

Flow rate; 1 m¥/min. Loading; 5 mg/m/ of Ce**.
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Table 1. Analytical data of rare earth impurities in CeQy (90%)

f;i; Volume (m)) Eluent Abs lm]::;tles %
Nd 0- 300 95%MeOH + 5%0.1 M HNO4 0.070 0.015 0.031
Yb 301- 500 95%MeOH + 5%0.1M HNO; 0.041 0.018 0.36
Eu 501- 800 95%MeOH + 5%0.1M HNO; 0.017 0.010 0.20
Sm 801-1200 90%MeOH + 10%0.5M HNO; 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%0.5M HNO; 0.279 0.120 2.40

1701-1900 85%MeOH + 15%0.5M HNO;
La 2701-2800 H,0 0.476 0.255 5.10
Table 2. Analytical data of rare earth impurities in CeQ, (90%)

iarﬁ] Volume (m/) Eluent Abs Im];z;tles %
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 0.019 0.19
Sm 801-1200 90%MeOH + 10%0.5M HNO3 0.195 0.120 1.20
Nd 1201-1500 80%MeOH + 20%0.5M HNO3 0.289 0.174 1.74
Pr 1501-1700 80%MeOH + 20%0.5M HNO; 0.273 0.242 2.42

1701-1900 85%MeOH + 15% 0.1 M HNO4
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
earth Volume (mJ) Eluent Abs ug %
Y 0- 300 95%MeOH + 5%0.1 M HNO; 0.006 1.3 0.013
Yb 301- 550 95%MeOH + 5%0.1 M HNO4 0.003 1.3 0.013
Eu 551- 850 95%MeOH + 5%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 HNOy 0.003 1.8 0.018
Pr 1501-1700 80%MeOH +20%0.5M HNO3 0.010 4.4 0.044
1701-2000 85%MeOH + 15%0.5 M HNO;
La 9201-3000 H;0 0.005 2.0 0.020
Table 4. Determinatioﬁ of impurities in pure CeQO,
Impurity concentration, %
Run No. Y Yb Eu Sm Nd Pr La
1 0.013 0.013 - 0.012 0.018 0.044 0.020
2 0.016 0.011 — 0.016 0.024 0.053 0.015
3 0.018 0.013 — 0.017 0.022 0.048 0.025
mean 0.016 0.012 0.015 0.021 0.048 0.020
R.S.D 9.2% 5.9% 10.2% 7.3% 5.4% 14.4%

951 MeOH + 5%0.1M HNO3  90% MeOH + 10% 0.5M HNO4 80 MeOH + 2020.5M HNO,
— L] »

(mg)

Eu3+

0 300 600 900 1200 1500 1800 2100 2400
Effluent (m1)
Fig. 6. Elution curves of Eu, Sm and Nd. Resin; Amberlite CG 400(200-400 mesh). Column; 3.94 cm2x 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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Fig. 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/mi 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 . Impurties
earth Volume (m/) Eluent Abs g %
Y 0~ 300 95%MeOH + 5%0.1 M HNO; 0.004 0.9 0.009
Yb 301- 550 95%MeOH + 5%0.1 M HNO; — — —
Eu 551- 850 95%MeOH + 5%0.1 M HNO;3 0.010 5.8 0.058
Nd 1751-2050 80%MeOH +20%0.5M HNO; 0.004 24 0.024
Pr 2051-2300 80%MeOH +20%0.5M HNO; - — —
2301-2500 85%MeOH + 15%0.5 M 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 Smy03
Run Impurity concentration, %
No. Y Yb Eu Nd Pr Ce La
1 0.009 - 0.058 0.024 - — 0.010
2 0.012 - 0.064 0.028 - - 0.015
3 0.009 - 0.062 0.030 - —_ 0.010
mean 0.009 0.061 0.027 0.012
R.S.D. 19.2% 2.9% 6.6% 14.0%
95% MeOH + 90% MeOH + 80% MeOH + 85% MeOH +  80% MeOH +
5% 0.1 HNO3 __ JO%0.SMHNO3 . 20%0.5M HNO3 ,I570.SMHNO3 2020.SMHNOy W20
(mg)
8.0 [
LIJ* 1
4.0
2.0
! |
y3+
0.1 | by3+ sm3*
/\ ~ -
0 31;0 600 300 1200 1500 m‘)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
c¢m?x 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 Lay03 (99.9%)

el::tl:s Volume (ml) Eluent Abe Imp:ll;mes .
Y, Dy 0- 600 95%MeOH + 5%0.1 M HNO; 0.014 4.2 0.021
Sm 601-1000 90%MeOH + 10%0.5M HNO, — — -
Nd 1001-1350 80%MeOH + 20%0.5M HNO; — - —
Pr 1351-1600 80%MeOH + 20%0.5 M HNO;3 0.021 9.3 0.047
1601-1800 85%MeOH + 15%0.5M HNO;
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 0.040
mean 0.023 0.047  0.040
RS.D 5.0% 37% 3.0%
La,0:2| &% 1FE La0s0l E-EE #43
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