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Aqueous two-phase extraction of Au(III) and Pd(II)
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An aqueous two-phase system, prepared by mixing a tetrabutylammonium bromide (TBAB)
solution and NaSO4, was proposed for the extraction of Au(IIl) and Pd(II) prior to atomic
absorption spectrophotometric(AAS) determination. An aqueous two-phase system was
obtained as follows: to a 1 ml sample solution containing Au(III) and Pd(II), 3.0 ml of 1.0 mol
17! TBAB aqueous solution and 1.0 ml of a buffer solution (pH 4) were added and diluted with

water to 6.0 ml.
for about 1 min.

Then, 1.8 g of NasSO4 was added to this solution and the mixture was shaken
After complete phase separation was performed, a 0.5 ml aliquot was taken

from the upper phase and then diluted with 10 ml of water for AAS determinations of Au(III)

and Pd(II).

The Au(Il) and Pd(II) were quantitatively extracted into the upper phase in the

pH range from 1 to 6.5. The proposed method was applied for the determination of Au(III)

and Pd(II) in a plating solution.
Pd(II), respectively.

The mean recoveries were 104 and 99% for Au(III) and

Keywords : aqueous two-phase extraction; tetrabutylammonium bromide(TBAB); Au(IIl);

Pd(II).
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Fig. 1 Effect of pH on the extraction of Au(III)

®: Na:SO, 1.8 g, O: (NH):80: 1.5 g, A: NaNOs
2.0g,[J: NaCl 1.6 g
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Fig. 2 Effect of pH on the extraction of Pd(II)

@®: Na,SO,; 1.8 g, O: (NH):804 1.5 g, &: NaNO;
2.0g,[]: NaCl 1.6 ¢
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Fig. 3 Effect of amount of NasSOy4 on the extraction
of Au(IIl) and Pd(II)

O: Au(ll), @: Pd(II); Au(IIl) and Pd(II) taken:
each 20 pg, pH: 2.1; Sample volume: 6 ml; Upper
phase volume: 1.25~2.07 ml
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L HMEEOMME L BRI L kb o 72,
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Table 1 Effect of other ions on the extraction of Au(1II) and Pd(II)

Ion Added/pg Au(IIl) found/pg Pd(II) found/pg Au(III) recovery, % Pd (1) recovery, %
Ca 1000 19.3 19.6 96.5 98.0
Mg 1000 20.1 19.4 100.5 97.0
Cu 1000 19.5 20.2 97.5 101.0
Fe 1000 20.1 20.5 100.5 102.5
Ni . 1000 19.9 19.8 99.5 99.0
Co 1000 20.6 20.5 103.0 102.5
Mn 1000 19.5 19.5 97.5 97.5
Zn 1000 20.4 20.2 102.0 101.0
Pb 1000 19.1 19.7 95.5 98.5

Au(IIl) and Pd(II) taken: each 20 ug

Table 2 Determination of Au(III) and Pd(II) in plating solution

‘ Au(III) Pan
Sample taken/ml
Added/pg Found/ ug Recovery, % Added/pg Found/ug Recovery, %
1.0 0 8.3 £0.37 0 . 3.0 = 0.69
1.0 10 18.7 £ 0.77 104 10 12.9 = 0.63 99

Average of triplicate determinations; The values obtained by AAS method without extraction procedure were 8.5 pgml™* and 2.9 pg

ml ™" for Au(IIl) and Pd(II), respectively.
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