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Visual fluorimetry of trace lead using ion-pair extraction onto

an octadecylsilanized silica disk
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A rapid and simple method has been developed for the determination of trace lead ion using
an octadecylsilanized (ODS) silica disk cartridge. The ion-pair of a lead complex with 5,6-
14,15-dibenzo-4,7,13,16,21,24-hexaoxa-1.10- diazabicyclohexacosane (DBC 2.2.2) and tetrabro-
mofluorescein (Eosin Y) was extracted from a sample solution onto an ODS filter at pH 7.0. It
was found that the addition of 20 wt% ethanol to the sample solution significantly enhanced the
solid phase extraction. The lead concentration was determined by visual fluorimetry under
ultraviolet light in the dark. The ion-pair has excitation and emission maxima at 530 nm and
560 nm in the solid phase, respectively. When measured with a densitometer, the linear range
of this method is up to 2.9 X 107® mol dm™® (6 ppb). The detection limit is 5.0 X 10™'* mol
dm™? (100 ppt) by visual determination and 3.4 X 10~° mol dm™* (700 ppt) by densitometry.
The relative standard deviation for 1.2 X 1072 mol dm™® (2.3 ppb) of lead is 5.6% (n=7). The
method is essentially free from matrix interference. The proposed method can easily be per-
formed and provides good precision and accuracy.
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Fig. 1 Fluorescent spectra of Pb-DBC 2.2.2-Eosin Y
ion-pair on the ODS disk

[Pblr: 1.0 X 10"° mol dm™?; [DBC 2.2.2}7: 2.0 X 10™°
mol dm™%; [Eosin Y]r: 2.0 X 10"° mol dm™®; Ethanol:
20 wt% ; pH 7.0; Excitation: 530 nm; Emission: 560
nm

Fluorescent intensity

Fig. 2 Effect of pH on the fluorescent intensity of
the ODS disk

[Pb]r: 2.0 X 10"  moldm™®; [DBC 2.2.2]1: 2.0 X 10~ °
mol dm™%; [Eosin Y]t: 1.0 X 10 % mol dm?; Ethanol:
16 wt%
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Fig. 3 Effect of ethanol content on the fluorescent
intensity of the ODS disk

[Pblr: 2.0 X 10" " mol dm™®; [DBC 2.2.2]1: 1.0 X 107°
mol dm™*; [Eosin Y]r: 8.0 X 10" mol dm™*; pH 7.0

Ni-xy 7 — VIBEOBINIEWT 4 A7 ORNLEEEHHE
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LT EICEoT, 14 VAR T HHBEAL LT
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¥ —uiEPIcETRE L, MEIIET 5.

3-4 RHEFRUBZRM
AREOBRBHTRIZ 5.0% 107" mol dm™ (100 ppt)
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7-.
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Effect of foreign ions
Added amount/ Molar ratio foreign Pb found”/ Recovery,
Ion -3 . 1l -3 o,

mg dm ion/Pb pg dm %
Na* 4600 1000000 41.2 995"
K 7800 1000000 41.1 99.2
Mg** 49 10000 42.1 101
Ca™* 80 10000 40.6 98.0
Al* 0.54 100 44.4 107
Mn®* 1.1 100 428 103
Fe** 0.55" 50 45.5 109
Fe** 0.11 10 38.5 92.8
Co?* 0.59 50 39.9 96.2
cu' 1.8 100 42.7 103
cu®t 0.13 10 41.2 104
Zn®* 0.65 50 39.1 94.4
F~ 38 10000 42.0 101
ar 710 100000 37.6 90.8
S0, 190 10000 45.2 109
H,PO,®™ ™~ 9.5 500 22.5 54.4
H.PO,®™ ™" 9.5° 500 39.2 94.9
NOs~ 12000 1000000 41.2 99.5
"H,COs® ™™~ 120 10000 40.0 96.5
SiO, 120 10000 37.5 90.6

a) Pb taken: 41.4 pg dm™® (2.0 X 10”" mol dm™>) ; b) With L(+)-ascorbic acid ; ¢) With nitric acid
g
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