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ABSTRACT. A new analytical luminescence method for the Eu*® and Tb*® ions was studied using
the luminescence enhancement by the treatment of the o-phenanthroline on the nylon membrane. Compa-
red to the specific emission intensities of the ions in aqueous(or ethanol) solution, if the aqueous ion
is spotted on the nylon membrane, the luminescence intensities were extremely enhanced. There was
additional enhancement effect of the luminescence imtensities of the ions on the nylon membrane, if
the ion on the nylon membrane is treated with ¢-phenanthroline. Based on the luminescence enhance-
ment, the detection limits were lowered by more than 7 order of magnitude compared to that of solution
sample, and also lowered by about 1 order of magnitude compared to that of previous TLC methed.
The dynamic ranges and correlation coefficients of the calibration curves near the detection limit were
2~3 order and ~0.99, respectively. It was also shown that the luminescence intensity was in its maximum
when the ion on the nylon is treated with ~4 mole ratio of o-phenanthroline. The energy-transfer
mechanism was explained for the theoretical back ground of the luminescence enhancement.
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Fig. 1. Excitation and emission spectra (shown as -
in spectra A and B) of Eu*® ion in DMSQO compared
with those of [Eu(o-phen);J(NOJ); in solid state
(shown as —— in spectra A and B) and in DMSO
(shown as -+--- only in spectrum A).
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Fig. 2. Excitation and emission spectra (shown as «-~
in spectra A and B) of Tb** ion in DMSO compared
with those of [Tb(o-phen),J(NO,); in solid state
(shown as — in spectra A and B) and in DMSO
{shown as ----- only in spectrum A).
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Fig. 3. Excitation (spectrum A) and emission (spect-
rum B) spectra of Eu*® ion on the nylon membrane
filter (shown as ~— in spectra A and B) compared
with those on the nylon membrane filter treated with
o-phenanthroline (shown as -~ in spectra A and B).
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Table 1. Comparison of the detection limits of Eu*®
and Tb*® ions in various sample states

Ion +3 +3
Sample state Eu o

Aqueous Solution®
Conc 3000 ppm 1260 ppm
Weight in 50mL Cell 15X1072g 63X107% g

On Nylon Membrane Filter

Conc (¢.500 ppm 0.300 ppm
5 uL Spotting 25X107°g 15X107%g

On Nylon Membrane Filter
treated with o-PHEN®

Conc 0.001 ppm 0.001 ppm
5uL Spotting 5X10°2g 5x107%g

“Data from ref. 14. *Abbreviation of ¢-phenanthroline.
“Total weight of ion in the 5pL solution,
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Fig. 4. Excitation (spectrum A) and emission (spect-
rum B) spectra of Tb*? ion on the nylon membrane
filter (shown as —— in spectra A and B) compared
with those on the nylon membrane filter treated with
o-phenanthroline (shown as - in spectra A and B).
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Fig. 5. Schematic diagram of the energy-transfer me-
chanism.
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Fig. 6. Vanation of the luminescence intensities of
Eu*® (@@m) and Tb** (+++) ions as a function of
the amount of applied o-phenanthroline.
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Fig. 8. Calibration curve for the Eu*” jon on the nylon
membrane filter.
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