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Reversed Phase Extraction Chromatographic Studies
of Zinc, Cadmium and Mercury
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A reversed phase paper chromatographic method is developed
for separation of zinc, cadmium and mercury. The separations have
been performed on a Whatman paper No. 1 using liquid ion ex-
changer n-octylaniline and N-n-octylaniline as a stationary phase
while various weak acids as the mobile phase. Various experiments
were carried out to study the effect of pH (4-9), concentration of
mobile phase (0.01-0.1 M) and concentration of stationary phase
(0.1-1.5% using chloroform as a diluent) on the Ry values of
individual cations. Optimum concentration of n-octylaniline, N-n-
octylaniline and mobile phases were determined. The proposed
method is applied for separation and detection of zinc, cadmium
and mercury in pharmaceutical samples.

Key Words: Reversed phase paper chromatography, Zinc,
Cadmium, Mercury.

INTRODUCTION

In view of its simplicity and better resolution power, the reversed phase
chromatography has become a popular separation technique. Earlier, a number of
studies have been reported on separation of different metal ions using various
mobile and stationary phases'™. But many of the methods reported suffer on
account of drawbacks like requirements of high concentration of mobile phase or
developing solvent, long separation time, etc. The use of n-octylaniline and
N-n-octylaniline synthesized in the laboratory as an extractant for some metals
was investigated® '3, In this communication we describe a reversed phase
chromatographic method for separation of mercury from zinc and cadmium and
zinc from cadmium on papers impregnated with n-octylaniline and N-n-octyl-
aniline and using organic complexing agents as the active mobile phases. The
effect of parafnetcrs such as concentration of stationary and mobile phases and
pH on R¢ values have been studied.

Chloroform solution of n-octylaniline and N-n-octylaniline were pre-equili-
brated with either sodium acetate, sodium salicylate or sodium succinate and were
sprayed on whatman paper-1 and used as a stationary phase. Aqueous solutions
of sodium acetate, sodium salicylate and sodium succinate adjusted to required
pH (using Systronics digital pH-meter 335) with dilute hydrochloric acid and



696 Aheretal. “ Asian J. Chem.

sodium hydroxide solution, were used as mobile phases. The stock solutions of
Zn(II), Cd(IT) and Hg(II) were prepared and standardized by standard as described
earlier'*16,

EXPERIMENTAL

Whatman paper-1 strips (15 X 4 cm) were sprayed with n-octylaniline and
N-n-octylaniline solutions and the desired metal ion solution (200-300 pg) was
spotted with microcapillaries. The spot was developed by ascending technique
for 10 cm in glass jars (21.5 x 5.2 cm) containing aqueous solution of either
sodium acetate, sodium salicylate or sodium succinate of required pH. After
development, paper was dried, cations were detected by spraying appropriate
colour forming reagent and R; values were calculated for individual cations by
usual procedure.

Zinc and mercury were detected as dark pink and blue coloured spots
respectively with 0.1% ethanolic solution of 1-(2-pyridylazo)-2-naphthol'” and
0.2% solution of diphenylcarbazone's. Cadmium(II) was detected as red spot with
0.1% aqueous solution of 4-(2-pyridylazo) resorcinol'®.

RESULTS AND DISCUSSION

Various experiments were carried out to study the effect of pH (4-9),
concentration of mobile phase (0.01 to 0.1 M) and concentration of stationary
phase (0.1 to 1.5% using chloroform as a diluent) on the R; values of individual
cations. The results (Table-1) show that R; values of zinc and cadmium are slightly
different at 0.1% n-octylaniline, while these are different for mercury in sodium
acetate and sodium succinate.

R; values are different at this concentration of n-octylaniline in sodium
salicylate for these three cations. A similar trend was also observed in N-n-oc-
tylaniline. Variation in the concentration of mobile phase (0.01 to 0.1 M) showed
that optimum concentration of mobile phase was 0.05-0.1 M.

Liquid ion exchangers in salt form such as acetate, salicylate or succinate
undergo anion exchange process on the paper involving metal complexes such as
metal acetate, metal salicylate or metal succinate.

2[RNH3-OAc™] + Zn or Cd or Hg(OAc)? = [(RNH3),Zn or Cd or Hg(OAc)3]

Analysis of commercial samples and synthetic mixtures

Proposed method is suitable for the separation of binary mixtures. Mercury
and zinc as well as mercury and cadmium are separated at all mobile phases, but
zinc and cadmium are separated only in sodium acetate media having 3%
concentration of n-octylaniline.

This method is also applicable for separation and detection of zinc and mercury
in pharmaceutical samples such as Himani Boroplus [Goodman Pharmaceuticals
(India) Pvt. Ltd.}, Nycil Lavendar [Manisha Pharmaceuticals], Zincovit [Apex
Laboratories Ltd.] and Ras Sindur [Shree Baidyanth Ayurvedic Bhavan]. The
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dissolution of the samples was done as reported in communication? and working
procedure outlined above was followed for separation and detection of zinc(II)
and mercury(Il). Zinc and mercury from these samples show single spot with
Rt values 0.64 and 0.04 respectively.

The development time ranges between 40 to 45 min with n-octylaniline and
N-n-octylaniline as the stationary phase.

TABLE 1
EFFECT OF pH AND CONCENTRATION OF STATIONARY PHASE ON R VALUES

WITH DIFFERENT MOBILE AND STATIONARY PHASES

Mobile Phases
Stationary phase . .

Metal ion Na-acetate Na-salicylate Na-succinate
0.1 M atpH 0.1 M atpH 0.1 M at pH

Amine Conc. (%)| 4 7 9 4 7 9 4 7 9
0.1 079 056 0.50|0.34 037 035|092 0.52 053
n-O.A. 0.5 0.77 0.50 0.460.37 0.27 0.31|0.87 046 0.52
Zn(In) 1.0 0.83 043 042041 021 033!0.89 051 051

01 |082 046 044082 048 048|091 0.50 033
N-n-O.A. 05 084 035 026|075 042 0.31]090 045 04l
1.0 |087 030 025|078 0.40 028|091 046 045

0.1 0.86 049 053(039 032 023092 071 048

n-0.A. 05 |[081 048 048|032 028 021|091 0.56 048

cdan 1.0 |0.81 045 048/0.19 0.19 018090 055 0.50
0.1 |085 0.57 0.56|0.75 0.58 0.40|0.82 0.67 .0.75

N-n-O.A. 05 |084 053 055|067 050 039|082 062 0.62

1.0 |0.80 050 050|052 048 030|081 046 046

0.1 027 023 027|026 026 021|019 008 0.07

n-0.A. 05 |025 0.6 0.17|0.15 022 0.50|0.15 0.07 0.07

Hg(l) 1.0 /017 0.10 0.10]0.10 0.12 0.05|0.10 0.05 0.05

0.1 0.03 0.06 0.10{0.13 046 029|008 0.08 0.13
N-n-O.A. 0.5 0.03 0.06 0.07{0.06 0.40 020005 0.08 0.08
1.0 0.02 0.05 0u3|0.05 027 0.10]0.04 0.07 0.05

n-0.A. = n-octylaniline;
N-n-O.A. = N-n-octylaniline.
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