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ABSTRACT : UV / VIS spectrophotometer interfaced with HPIC(High Performance Ion
Chromatography) has been applied to the determination of lanthanide elements. The separ -
ation of lanthanide elements with HPIC helped to avoid erroneous analytical results due to
interferences. Individual lanthanide elements at ppm level were separated on a HPIC CS5
column using pyromellitic acid and oxalic acid. The individual lanthanide elements were
detected at 520nm following post-column reaction with PAR. Sm, Eu, Gd, Y, Tb, Dy, Ho,
Er, Tm, Tb, and Lu were separated by pyromellitic acid. La, Ce, Pr and Nd were separated
by oxalic acid. Appropriste pH of pyromellitic acid for separation was at pH 2.99
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Tubie 1. Relative Peak height and Retention time of
Rare Earth elements(eluant : pyromellitic acid at

pH 2.99).
A Elements Relative intensity Retention time
3 “\\ Sm 116 6.4
fé \ Eu 16.9 7.7
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Y 7.2 10.0
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\\ Dy 8.2 116
Ho 8.3 123
. : . y " 0‘ 5 Er 6.5 134
560 520 480 y 440 Tm 6.7 14.1
Favelength/nm Vb 6.4 145
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Fig. 2. Chromatograms for rare earth elements obtained

by the HPIC /UV-VIS system : sample(10ppm of

each rare earth element); 1.Ce, 2.Pr, 3.Nd, 4.La, 5.8m, 6.Eu, 7.Gd, 8.Y, 9.Tb, 10.Dy, 11.Ho, 12.Er, 13.Tm, 14.Yb,

15.Lu: mobile phase : 2mM pyromellitic acid.
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Fig. 3. Chromatograms for 10ppm of each rare earth element: 1.Sm, 2.Eu, 3.Gd, 4.Y, 5.Tb, 6.Dy, 7.Ho, 8.Er, 9.

Tm, 10.Yb, 11.Lu: mobile phase :
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2mM pyromellitic acid at pH 3.50. flow rate

: 1.0ml/ min.

Tuble 2. Retention time measured by 100mM oxalic
acid and 190mM lithium hydroxide(pH 4.60).

Elements Retention time
La 4.0
Ce 4.7
Pr 5.5
Nd 6.5
Sm 12.3
Eu 15.6
Gd 18.1
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t}h 254 EE Iml/min2 ¥ o] AU Y4E F
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Fig. 4. Chromatogram for 10ppm of (1) La, (2) Ce, (3) Pr, (4) Nd, (5) Sm, (6) Eu, {(7) Gd: mobile phase :

100mM oxalic acid(pH 4.6). flow rate : 1.0m{/ min.
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Fig. 5. Separation curve for sample of 5.28%
lanthanides (SPEX): mobile phase : 2mM pyromell-

itic acid at pH 2.29; flow rate : 1.0m// min.
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Fig. 6. Separation curve for sample of 5.28%
lanthanides (SPEX): mcbile phase : 2ZmM pyromell-

itic acid at pH 2.80; flow rate : 1.0m// min.
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Fig. 7. Separation curve for sample of 5.28%

lanthanides (SPEX); mobile phase : 2mM pyromell-

itic acid at pH 2.99; flow rate : 1.0m!/ min.
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Fig. 8. Chromatogram for 10ppm of (1) Ho, (2) Er,

(3) Tm, (4) Yb, (5) Lu: mobile phase : 2mM pyro-
mellitic acid at pH 2.99; flow rate : 1.0m!/min.
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Fig. 9. Separetion curve for sample of 5.28%
lanthanides (SPEX); mobile phase : 2mM pyromell- i
itic acid at pH 3.08; flow rate : 1.0m// min.
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Fig. 10. Separation curve for sample of 5.28% Fig. 11. Separation curve for sample of 5.28%
lanthanides (SPEX): mobile phase : 2mM pyromell- lanthanides {(SPEX); mobile phase : 2mM pyromell-
itic acid at pH 3.50: flow rate : L.Om!/min. itic acid at pH 4.00: flow rate : 1.0m//min.
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Fig. 12. Separation curve for sample of 5.28%
lanthanides (SPEX) ; mobile phase : 2mM pyromell-
itic acid at pH 4.50; flow rate : 1.0m!/min.
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Fig. 13. Separation curve for sample of 5.28%

lanthanides (SPEX) : mobile phase : 2mM pyromell-

itic acid at pH 2.99; flow rate : 1.0m!// min.
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Fig. 14. Calibration curve for absorbance of (a) Er
(II1) and (b) Sm(III).
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