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ABSTRACT

The separation of neutral copper, manganese, cadmiand nickel chelates of Schiff base ligand, N,N'-
Bis(salicylidene)1,3-propylenediamine is reportedaocolumn of silica. Metal chelates chelates aedl wesolved
with good peak shape and efficiencies when thelemphase is linear gradients of Methanol in an asugsodium
acetate (50mmol/L, pH 5.40), using diode-array dteat 350nm.

INTRODUCTION

In the last few years the rapid development of fugiformance (pressure) liquid chromatography (HPh&s also
extended the possibilities for chromatographic méshin inorganic analysis. In particular liquid chratographic
methods in columns are of great importance for@hnerganic compounds which are not suitable ferukual gas
chromatographic methods because of low volatilitjoas thermal stability.[1]

Chromatographic methods are very suitable for #pasation and determination of extractable metalaths.

Complexation of metal ions in the form of stablenpdexes formed pre-column or pre-capillary has besed
extensively to separate metal ions in HPLC [2]

Most of these complexes absorb in the UV or visilglgion, which facilitates direct photometric déime. Using
normal phase (NP), reversed phase (RP) or ioraictien liquid chromatography.[3,4]

Different types of ligands or groups of compounds suitable for HPLC such Schiff base chelatesrdgwhes,
dithizonates, and metal dithiocarbamates. For tigeseps of substances principally reversed-phadeadsorption
systems are suitable; separations by reversede @yatems are very well reproducible.[5-11]

The separation of neutral copper and nickel chelaté two representative Schiff base ligands, N,N’-
ethylenebis(acetylacetoneimine) and N,N’-ethylesgdzilicylaldimine) is reported on a column of 1Ccmimeter
diameter silica. Both pairs of chelates are wedloheed with good peak shape and efficiencies whennhobile
phase is 4 : 1 methylene chloride-acetonitrile.[12]

715
Pelagia Research Library



Nabil Bader et al Der Pharmacia Sinica, 2012, 3(6):715-718

An HPLC method for the determination of scandiuf(liwas developed, with diacetid;N-bis(4-
hydroxybenzoylhydrazone) (DBHB) as a pre-columnlatiry agent. Tetradentate DBHB formed a 1 : 1 ateel
with Sc(lll) ion. The Sc(ll)-DBHB chelate was segted on a C18-silica gel column with a mobile gha$
acetonitrile—water (30+70m/m) containing tetramk&timmonium bromide and hexamethylenetetramine hyff&]

Kanbayashi. et al. have developed a method foryhiggiective determination of trace amounts of ‘C&W*, Ni**
and \#* ions by reversedphase high-performance liquid mlatography (HPLC) and spectrophotometric detection
has been accomplished without the addition of @mlogenic reagent to the eluent. Six tetradentateéffSmse
ligands, all N,N’-o-phenylenebis(salicylaldiminé}BS) derivatives, were synthesized and made ta meislc the
metal ions. [14]

MATERIALSAND METHODS
All other reagents were of analytical grade. Watas purified using a Milli-Q water system.
Preparation of the ligand:
The product re-crystallized from ethanol, was fégkand dried to give the desired schiff's basgedlow crystals.
N,N’-Bis(salicylidene)1,3-propylenediamine=($4l-1,3-pn)

The same amount of salicylaldehyde was added tml§@ 1mol) of 1,3-diaminopropane in ethanol. Theduct
precipitated immediately.

The product re-crystallized from ethanol, was fégtand dried to give the desired schiff's basgediow crystals.

OH HO

N,N’-Bis(salicylidene)1,3-propylenediamine

Metal ion standard solutions of were prepared ftbennitrate or chloride salts in 10 mM nitric ordngchloric acid.
Pre-column complex formation of a metal ion witiNNBis(salicylidene)1,3-propylenediamine was penfied by
addition of excess of Schiff base stock solutioth®metal ion standard solutions.

All experiments were performed on a LiChroGraph KEP&ystem consisting of HPLC pump L6200A and a
spectrophotometric Merck Hitachi L-4250 Detectoreflek, Darmstadt, Germany).

HPLC Conditions:
Instrumentation: quaternary low pressure gradieigh-performance liquid chromatograph LaChrom, data
acquisition software HSM v 3.1

Column: Chromolith Performance RP18e, 100x4.6 monatithic

Mobile phase: linear gradients of Methanol in amemus sodium acetate (50mmol/L, pH 5.40), Flowraté0
mL/min, Column oven temperature:°@) Detection: diode-array detector range from 200t 700 nm

RESULTSAND DISCUSSION
The chromatogram of the separated chelates isrdesl in figure (1).

As can be seen from Fig. 1, the chelates of'CMn %, Cd*, and Nf* ions gave separated peaks in the
chromatogram.
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The retention times of the separated ion chelat® ws following 0.5, 1.35, 2.08, and 2.18 min.Nbr %*, Cd™”,
Ni?*, and Cd" respectively, and 3.75 min. for the free Schif§da

Cu

Free ligand

JuJuy

0 1 2 3 4 5
Retention time, min

Figure(1): Chromatogram of Cu?*, Mn %, Cd®, and Ni* complexes and the free ligand.(HPLC conditions: Column: Chromolith
Performance RP18e, 100x4.6 mm, monolithic, Mobile phase: linear gradients of Methanol in an aqueous sodium acetate (50mmol/L, pH
5.40), Flowrate: 3.00 mL/min, Column oven temperature: 40°C, Detection: diode-array detector detector at 350nm.

The influence of foreign ions on the separatiorfqrerance has been checked. The presence &f A, Mg*,
c&”, SP, and B&" in 1:1 ratio interfere only the peak of Cd ion quex, the separation of all these elements from
the element under study except Cd can be establlishe

The main step in this application is the complepafation which depends mainly on pH, temperaturépgasize,
and the structure of the ligand. Optimization afsth factors to enhance the stability of the comfdags to high
selectivity of the developed analytical method. T3whiff base used is able to coordinate metalsutfframine
nitrogen and the hydroxy groups on the benzene ring

The pH of complexes solution has been adjustedgutsie proper concentration of NaOH, but in caseisifig
acetic acid/acetate buffer no separation has blesereed.

Based on these results, a method for the simultendetermination of M#, Cd*, Ni?*, and C@" ions in aqueous
solutions under the optimized conditions can baldisthed.

CONCLUSION

The suggested method can be applied in separation gaialitative analysis of Copper(ll), Manganege(ll
Cadmium(ll), and Nickel(I1) ions in aqueous sajuti

The selectivity towards metal ions, which is dughe kinetic behavior of the chelates during elutiprovides a
good concept for the design of reagents for HP Lptad with spectrophotometry.
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