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Summary

The chromatographic separation of three metal cations was per-

formed on high-performance thin-layer plates (silica gel 60F254)

with mixed sodium dodecyl sulphate (SDS) and oxalic acid. The

effect of concentration of surfactant and additive effect of dif-

ferent carboxylic acids on the mobility of metal ions were inves-

tigated. The resolution of a mixture of Pb2+, Ni2+, and Co2+ was

achieved by using 0.2 M SDS plus 0.08 M oxalic acid, 1:9, v/v as

a solvent system. The developed method was utilized to identify

these metal ions in different spiked water samples after their pre-

liminary separation.

1 Introduction

Thin-layer chromatography (TLC) continues to be an important

method for qualitative analysis of metal ions because of its

inherent advantages – many samples can be analyzed simultane-

ously and quickly, use of specific and colorful reactions and eas-

ier manipulation of stationary and mobile phases, and highly

effective separation technique for analyzing complex mixtures

into individual components. On the other hand, the use of sur-

factants in thin-layer chromatography has expanded the poten-

tialities of the technique. Surfactants are capable to resolve the

mixtures of both neutral and charged compounds. Surfactants

are generally used above the micellar concentration as a solvent

system. Micellar thin-layer chromatography has some advan-

tages and has gained immense popularity because of operational

simplicity, cost effectiveness, relative non-toxicity, and

enhanced separation efficiency [1, 2]. The efficiency of this

method is very high because the solubilizaton of mixture com-

ponents with micelles is caused by the fact that the micelle–sor-

bate interaction involves a complex of electrostatic, hydropho-

bic, donor–acceptor and polarization interactions [3–5]. Litera-

ture reveals [6–8] that sodium dodecyl sulphate (SDS) has been

used in the separation of metal ions and has provided potential

chromatographic systems for the resolution of complex mix-

tures of metal ions. A number of analytical methods have been

developed for the separation of Ni and Co [9–11]. Most of the

methods are expensive, involve lengthy sample preparation

steps, require large volume of sample, and most important is the

use of highly toxic chemicals. Several thin-layer chromato-

graphic methods have been developed for the analysis of metal

ions [12–17]. The proposed novel combination of 0.2 M sodium

dodecyl sulphate (SDS) plus 0.08 M oxalic acid, 1:9, v/v suc-

cessfully resolved the mixture of metal ions such Pb2+, Ni2+, and

Co2+ and is not available in the literature. Furthermore, the pro-

posed method is capable to identify these metal ions present in

different water samples.

2 Experimental

All experiments were performed at 25 ± 2°C.

2.1 Chemical and Reagents

Silica gel 60 F254 (1.05548) HPTLC aluminum foils (Merck,

Darmstadt, Germany), sodium dodecyl sulphate (Merck, Darm-

stadt, Germany), formic acid, acetic acid, oxalic acid, dithizone,

dimethyglyoxime, carbon tetrachloride (CCl4), and ethanol were

used. All the reagents were of analytical grade. 

2.2 Metal Ions Studied

Nickel chloride (NiCl2), cobalt chloride (CoCl2), and lead nitrate

(Pb(NO3)2) were purchased from Sigma-Aldrich, Chemie

GmbH, Steinheim, Germany. All metal ions were used as

received.

2.3 Test Solutions

All the test solution were prepared in distilled water and con-

tained 1.0% (w/v) aqueous solution of chlorides of Ni2+ and Co2+

and nitrate of Pb2+. 
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