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Reversed Phase Paper Chromatographic Separation of Lead(II) and Bismuth(III)
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Reversed phase paper chromatographic separation of lead and bismuth have been carried out on Whatman no.1 filter paper impregnated
with n-octylaniline as a stationary phase and using organic complexing agents such as sodium acetate, sodium malonate, sodium succinate, |
sodium citrate and sodium salicylate solutions as a mobile phase. Various experiments were carried out to study the effect of pH (4.0, 7.0

and 9.0), concentration range of mobile phase (0.01-0.1 M) and concentration of stationary phase (0.1-0.5 % using chloroform as a |

| diluent) on the R values of individual cations Optium concentration of n-octylaniline, mobile phase and pH were determined. The |
| proposed method is applicable for separation and detection of lead and bismuth in various samples.
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INTRODUCTION

The reversed phase paper chromatography has become a
popular separation technique due to simplicity and better
resolution. Earlier, a number of studies have been reported on
separation of different metal ions using various mobile and
stationary phases'®. The drawbacks like requirements of high
concentration of mobile phase or developing solvent, long
separation time, etc. The use of n-octylaniline as an extractant
for some metal was also reported”'®.

In this work, reversed phase paper chromatographic sepa-
ration of lead and bismuth has been carried out. The effect of
parameters viz., concentration of stationary and mobile phases
and pH on Ry values have been studied.

EXPERIMENTAL

All solutions have been prepared from analytical reagents.
Digital pH meter control dynamic was used for pH measure-
ment and a reagents solution was equilibrated using griffin
flask shaker. The stock solution of lead(Il) was prepared by
dissolving 3.99 g of A.R. grade lead nitrate in distilled water
containing 0.5 mL of nitric acid and diluted to 100 mL using
distilled water. The solution was standardized by known
method'”. The concentration of metal ion was found to be 2.50
mg/mL. The stock solution of bismuth(III) was prepared by
dissolving 5.80 g of A.R. grade bismuth nitrate in distilled
water containing 0.5 mL of nitric acid and diluted to 100 mL
using distilled water. The solution was standardized by known

method"’. The concentration of metal ion was found to be 2.50
mg/mL. n-octylaniline and N-n-octylaniline was prepared
according to the method given by Garlund et al'®.

Whatman paper no. 1 strips (15 x 4) were sprayed using
n-octylaniline and N-n-octylaniline in chloroform which was
equilibrated with weak acid having different concentration and
pH. The desired metal ion solutions (150-250 pg) were spotted
with microcapillaries. The spot was developed by ascending
technique for 10 cm in glass jar (21.5 cm x 5.2 cm) containing
aqueous solution of either sodium acetate, sodium malonate,
sodium succinate, sodium citrate and sodium salicylate of
required pH and required concentration. It requires 30-45 min
development time. After development, paper was dried, cations
were detected by spraying colour forming reagents and R
values were calculated for individual cations by usual
procedure.

Lead(II) were detected as yellow colour spot with 0.2 %
aqueous potassium chromate solution'” and bismuth(IlI) were
detected as brownish colour spot with 0.2 % aqueous solution
of potassium iodide"”.

RESULTS AND DISCUSSION

The experiments are carried out to study the effect of
concentration of mobile phase (0.01-1.0 M) on values of
individual cations. The best results are obtained with sodium
salicylate (0.01 M at all pH), with sodium citrate (0.03-0.10
M), at pH 7.0, with sodium acetate (0.05-0.10 M at pH 7.0)
with sodium succinate (0.05-0.10 M at pH 4.0) and with
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sodium malonate (0.05 M) at pH 4.0 using 0.1 % n-octylaniline
for lead(II). N-n-octylaniline also tried as stationary phase for
lead(IT) gaves best results with sodium salicylate (0.01 M at
pH 4.0 and 7.0, 0.07 M at all pH), sodium citrate (0.07 M at
pH 7.0), sodium acetate (0.10 M at pH 7.0), sodium succinate
(0.05 M at pH 4.0-9.0) and sodium malonate (0.03 M at pH
4.0-9.0).

The n-octylaniline concentration and N-n-octylaniline
concentration are also varied from 0.1-1.0 % for lead(Il) at
different concentrations of sodium salicylate, sodium citrate,
sodium acetate, sodium succinate and sodium malonate at pH
4.0, 7.0 and 9.0. Lead(II) has not extracted only at 0.3 %
n-octylaniline, pH 4.0 when 0.07 M sodium citrate is used as
mobile phase 0.01-0.03 M sodium malonate at pH 7.0, 0.05,
0.07 and 0.10 M sodium malonate at pH 4.0. Lead has not
extracted at pH 7.0-9.0 at 0.05-0.10 M sodium citrate, respec-
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tively, pH 7.0 at 0.03 M sodium malonate with 0.3 % N-n-
octylaniline. At all other ranges studied for weak acid, pH and
reagent concentration lead(II) has been extracted (Table-1).

The experiments are also carried out to study the effect of
mobile phase concentration i.e., sodium salicylate, sodium
citrate, sodium acetate, sodium succinate, sodium malonate
(0.01-0.10 M) at pH (4.0, 7.0 and 9.0) and n-octylaniline, N-
n-octylaniline concentration (0.1-1.0 %) on Ry values of
bismuth(III) (Table-2).

Bismuth(III) is not extracted when sodium citrate (0.05
M) as a mobile phase at pH 9.0 when 0.1 % N-n-octylaniline
is stationary phase. 0.3 % N-n-octylaniline is used as stationary
phase and 0.03 M sodium citrate is mobile phase. Bismuth(III)
is not extracted at pH 4.0-9.0, 1.0 M sodium succinate at pH
9.0 also not gave extraction of bismuth(Ill) at 0.3 % N-n-
octylaniline as a stationary phase. At all other conditions of
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weak acids n-octylaniline concentration and N-n-octylaniline
atpH 4.0, 7.0 and 9.0 extraction of bismuth(III) is satisfactory
(Table-1).
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