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A sensitive and selective determination of closed-shell rare earth metal ions (La®**, Lu®*, and
Y*") has been demonstrated using a pre-column chelating reagent {8-amino-2-[ (2-amino-5-
methylphenoxy) methyl]-6-methoxyquinoline-N,N,N', N'-tetraacetatic acid (Quin2)}, in reversed-
phase HPLC. Although the resolution is still unsatisfactory in this HPLC system, rare- earth
metal chelates with this octadentate aromatic polyaminocarboxylate can be detected. This
result suggests that these chelates are unexpectedly inert for the dissociation process during elu-
tion. The order of elution is quite different from that of the conventional ion-exchange mode
separation. Middle-lanthanide ion-Quin2 chelates were most rapidly eluted, followed by the
heavy ones; the light ones were the most strongly retained. Since ligand-centered fluorescence
was observed for only La®", Lu®*", Y°*, and Gd*"-Quin2 chelates, and other rare earth metal ion
chelates were sufficiently quenched through a paramagnetic deactivation process, these four
metal ions were selectively detected by fluorimetric detection (A= 335 nm, Aen = 500 nm).
The detection limits of La®*, Lu®", and Y** were 2.2, 4.0, and 1.9 ppb, respectively, on a 30 basis.
No interference from each 10-fold excess of other rare-earth metal ions was observed. The suc-
cess of this HPLC system for rare- earth ions is derived from the combined properties of the
Quin?2 chelates in terms of inertness, chromatographic retention and fluorescence detection.
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Fig. 1 Chemical structure of Quin2
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Fig. 2 Chromatogram of Ln" "-Quin2 chelates with
absorbance detection (4 = 245 nm)

Flow rate: 1.0 ml/min; Column: LiChrosorbRP-18
(250 mm-¢4); Sample: Counz = 2.0 X 107° M, Cn =
1.0 X 10" ° M; Mobile phase: Gycon = 7.0 wt%, Cruis
wa = 0.50 wt% (pH 7.5, 0.10 mol dm )
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Fig. 3 Relationship between atomic number, capaci-
ty factor, and stability constant for Ln”"-Quin2 chelates
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Fig. 4 Typical chromatogram of Ln®"-Quin2 com-
plexes with TBABr (a) and no ion-pair reagent (b) sys-
tem

(a) Sample: Counz = 1.0X 10 ° M, G = 1.0 X 10" ° M;
Mobile phase: Gyeon = 32 wt%, Crsas: = 3.0 X 1077
mol kg™, Crivna = 5.0 wt% (pH 7.5, 0.1 mol dm " *).
(b) Sample: Coune = 1.0 X 10" M, G = 5.0 X 107 M;
Mobile phase: Cyeon = 9.0 wt%, Crrisii = 0.50 wt%
(pH 7.5, 0.10 mol dnfg); Fluorescent detection: ex.
335 nm, em. 500 nm
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Fig. 5 Typical chromatogram of Ln®"-Quin2 com-
plexes with TBABr system

Sample: Coune = 5.0 X 107 °M, G, = 1.0 X 10" ° M,
Cna = 5.0 X 107° M; Mobile phase: Cyeon = 32 wt%,
Crasr = 3.0 X 10—2 mol kg_l, Crista = b wt% (pH 75,
0.10 mol dm_g); Fluorescent detection: ex. 335 nm,
em. 500 nm ; Absorbance detection: 245 nm
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