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QUANTITATIVE TLC OF TOXIC ELEMENTS ON
INORGANIC ION-EXCHANGERS. V.
CADMIUM AND LEAD

S. WAQIF HUSAIN AND ZAHRA ISHGHY

Chemistry Department
Faculty of Science
University of Teacher Training
49, Mofateh Avenue
Tehran-15614, Iran

ABSTRACT

Thin layers of Stannic Silicate,an inorganic ion-exchanger,
have been used to develop fast and selective methods for the se-
paration of micro-quantities of Cadmium and Lead from other ele-
ments., Direct determinations of Cadmium and Lead have been made
under chosen sutiable conditions by the help of Camag TLC Scanner.

INTRODUCTION

Due to high selectivity of the synthetic inorganic ion-exch-
angers, their use in Thin Layer Chromatography (1 - 6) has trans-
formed this technique intc a very effective method at micro-level.
In continuation to our studies on Mercury (7), Selenium(8) and
Thallium {9) we report here fast and selective methods for the
separation and determination of Cadmium and Lead from numerous
elements using the Stannic Silicate, an inorganic ion-exchanger(10).
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EXPERIMENTAL

Apparatus

TLC Scanner-1, Nanomat-I, Automatic TLC Coater and a twin
trough chamber were all from Camag.

Reagents

A1l chemicals and reagents were of Analytical grade from
E. Merck or B.D.H.

freparation of Ton-Exchange Plates

By the help of Automatic TLC coater 0.3mm thick uniform layers
containing the ion-exchanger were prepared as reported earlier(6).

f:ation Solutions

A standard 0.2M solution of Cadmium was prepared by dissolving
.5423g of cadmium nitrate in 25m1 demineralized water. A standard
().05M solution of Lead was prepared by dissolving 1.6560g of lead
nitrate in 100m1 demineralized water. Solutions of other metal ions
were prepared as described earlier(6).

Jetection Reagents

For cadmium it was prepared by dissolving 0.1460g of ferric
sulphate and 0.25g of°<—°<:dipyridy1 in 50m1 demineralized water,
‘or detection of lead a saturated solution of Sodium Rhodizonate
vas prepared. Detection reagents for other cations were prepared
15 reported earlier(6).

’rocedure

Varying amounts of cadmium or lead mixed with different cati-
ons were applied on the ion-exchanger plates by the help of
~amag Nanomat-I. In case of separation of cadmium the plates were
jeveloped in 1M NH4Br solution upto a distance of 12 cm. After the
plate was dried in air, it was sprayed first withe{-~ -(d1pyr1dy1
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solution and then with 10% KI solution. Cadmium appears as pink
spots. In case of separation of lead the plates were developed in
0.5M Lactic Acid solution upto a distance of 12 cm. After the plate
was dried in air it was first sprayed with solution of sodium Rho-
dizonate and then exposed to HC1 vapours. Lead appears as violet
colored spots on a white background.

Quantitative Determinations

The Camag TLC Scanner-I was used for direct determinations of
separated amounts of Cadmium on the plates under chosen conditions;
wave length 530 nm ; photomultiplier sensitivity 6 ; recorder
voltage range 200 mV ; s1it width 6 nm ; scan speed 2mm/sec ; re-
corder paper speed 100mm/min. While for the determination of the
separated amounts of Lead on the plates the chosen conditions were;
wave length 550 nm ; photomultiplier sensitivity 4 ; recorder vol-
tage range 100 mV ; s1it width 6 nm ; scan speed 2mm/sec ; recor-
der paper speed 100mm/min.

RESULTS AND DISCUSSION
The quantitative results recorded in Table-I show that fast

separation of cadmium from other metal ions has been achieved on
thin layers of stannic silicate in 1M NH4Br solution. Here cadm-
ium forms the anionic complex CdBr4'2(11) which is not adsorbed

by the cation-exchanger and results in high Rf values for cadmium
leaving other elements behind resulting in clear separations.
Direct determination of separated cadmium on the plate by the
help of TLC Scanner provides a speedy method for the selective
determination of Cadmium(4). Results of Separation of Lead from
other elements are recorded in Table-II. Here lead is selectively
adsorbed on the ion-exchanger while other elements move faster

due to the formation of lactate complexes of varying strength(12).
A fast method for the separation of lead is developed here and the
direct determination of micro-quantities has been made satisfacto-
rily, which is an improvement over the earlier reported method(4).
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