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We studied phase separation in a weak acidic solution by homogeneous liquid-liquid extrac-
tion. Using acetone as a water-soluble organic solvent, 1,10-phenanthroline as a chelate-form-
ing agent, and Zonyl FSA as a phase-separating agent, we developed a phase-separating method
for 14 kinds of elements, such as Al, Cu, and Ti, in a weak acid (around pH 2). With the addi-
tion of 1 ml of 50 v/v% Zonyl FSA, the volume of the segregating phase was 100 ul. The recov-
ery rate of each element by this method was 95% or more, demonstrating that various types of
chelate-forming agents can be used in homogeneous liquid-liquid extraction in a weak acid and
that this method could be applied in a wide range of practical fields.

Keywords : homogeneous liquid-liquid extraction; 1,10-phenanthroline ; weak acidic solution;
Zonyl FSA ; ICP-OES.
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Table 1
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Operating conditions

ICP emission spectrometer
ICP power
Nebulization
Measuring position

Measuring wavelength (nm)

Perkin-Elmer OPTIMA 3300DV
1.3 kW
Cross flow
Axial viewed

Al: 396.153, Cu: 324.752, Fe: 238.204,

Ni: 221.648, Mn: 259.372, Ce: 413.764,
Zn: 213.857, Cd: 214.440, Bi: 223.061,
Pb: 220.353, In: 325.609, Sc: 361.383,

La: 379.478, Ti: 336.121,Y: 371.029
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Fig. 1 Effect of pH on the recovery of each analytes
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Fig. 2 Effect of acetone concentration on the recov-
ery of each analytes
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Table 2 Recovery and detection limit of each analytes

Element Added/ug Found/ug Recovery, % DLV
Al 50 51.12 = 0.37 102.2 0.12
Bi 50 51.04 * 0.69 102.1 0.19
Ccd 50 47.91 % 0.90 95.8 0.01
Ce 50 49.00 £ 0.60 98.0 0.17
Cu” 50 48.48 = 1.03 97.0 0.05
Fe 50 52.00 * 0.52 104.0 0.18
In 50 50.47 = 0.83 100.9 0.20
La 50 50.35 * 0.42 100.7 0.03
Mn 50 42.05 * 2.95 84.1 0.003
Ni"” 50 47.80 £ 0.71 95.6 0.05
Pb 50 48.60 = 0.13 97.2 0.23
Sc 50 50.12 = 0.37 100.2 0.02
Ti 50 51.69 = (.26 103.4 0.26
Zn"® 50 48.01 = (.34 96.0 0.03

unit: pg;a) Detection limit: concentration giving 36 of blank values; b) Acetone concentration 12 v/v%
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