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ELECTROCHROMATOGRAPHIC SEPARATION
OF DMSO COMPLEXES OF METAL IONS

S. D. Sharma and Smiti Misra

Department of Chemistry
Hindu College
Moradabad - 244 001, India

ABSTRACT

Electrochromatography of DMSO complexes of
fourteen metal ions have been performed in five electrolytes
at 100 volts for 3 hrs. The mechanism of migration has been
explained and a numbar of separations of metal-DMSO complexes
were achieved,

INTRODUCT ION

Dimethyl sulphoxide (DMSO) has attracted the
attention of researchers owing to its biological applications
and specific solvating effect. The structure of DMSO with a
"hard" oxygen atom and a "soft" sulfur atom has a complex
forming tendency with almost all metal ions leading to gocd
solvation of cations and poor solvation of anions, It is an
excellent and selective solvent for many organic and even
polymeric compounds., In the last two decades, it has been
extensively used as an eluant in cation exchang= chromato-
graphy owing to its unusual properties as a solvent, Besides,
DMSO has also been used as a stationary phase in thin layer
partition chromatography (1).

We have recently reported the paper chromatographic
and thin layer chromatographic separations of DMSO complexes
of metal ions (2,3). In order to explore further separation
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possibilities, the electrochromatography of thzse metal -DMSO
complexes 1s performed. The results are summarized in following

pages.

EXPERIMENTAL

Apparatus :
Electrochromatography was performad on 36,5x2.50cm

Whatman No. 1 paper strips with a horizental strip apparatus.

Reagents and Chemicals :

Chemicals and solvents used were B.D.,H. analytical

grade reagents,

Preparation of metal -DMSO complexes and detectors :

As described earlier (3).

Procedure 3

In all cases electrochromatography was continued
for 3 hrs, at a constant potential differznce of 100 volts.
The current was 4.40 milliamperes, No significant heating was
observed during electrophoresis,

RESULTS

In all fourteen metal - DMSO complexes were studied.
Only the electrolytes, where there was no fear of breaking the
complex were tried. The electrochromatography of metal - DMSO
complexes reveals the possibility of a number of interesting
separations. The metal -~ DMSO complexes were separated as a
result of opposite migration or differantial migration. The
movement of the centre of the zone is measured in cm. A
positive sign indicates the movement of the m=tal complex
towards the cathode i.,e. positively charged species, and a
negative sign indicates movement towards the anode i.e.
negatively charg=d species. (Table I). Thus the separations

of C02+, La3+, Mn2+ and N12+ from other metal complexes are
possible in deminarlized water, mesthanol and ethanol. The
2+ 2+ 2+ 2+

separation of 2n from Ni and Mn complexes and of Cu

from Cdz+ complex is clearly visible in demineralized water.

Specific separation of C02+

from all other metal-~-DMSO complexes
have actually been achieved in propanol-2. Zn2+-DMSO complex

was also separated from all other complexes in methanol media.
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Table = 1

Electrophoretic migration of Metal-DMSO Complexes {(in cm.)

Metal Background Electrolvte

Complexes Water Methanol Ethanol Propanol-2 Butanol-l
1. ca’t + 4,0 - 1.3 0.0 0.0 0.0
2. cu?t + 1.5 - 1.5 0.0 0.0 0.0
3. woit 0.0  + 1.5 0.0 0.0 0.0
4, Hg%+ 0.0 - 2.2 - 2.0 0.0 0.0
5. Ce3+ 0.0 + 5.0 0.0 0.0 0.0
6. Thit + 9.0 0.0 0.0 0.0 0.0
7.  Fe3t 0.0 + 2.0 0.0 0.0 0.0
g8, Ni%t + 5,8  +13,0  + 5.0 0.0 0.0
9. wMn?t + 6,0  +11.5  +12.8 0.0 0.0
0. crt - 6.5 4 2.5  + 1.5 0.0 0.0
1. zn?t 0.0 + 7.5 + 4.8 0.0 0.0
12, a3t 0.0 0.0 0.0 0.0 0.0
13,  co’t + 8.2 +14.0 +13.5 4 5.2 0.0
14, rat +10.0 - 3.8  +10.0 0.0 0.0

In ethanol media, specific separation of Ni2+, C02+ and an+

from other metal complexes have been achieved.

DISCUSSION

In the electrochromatography of metal complexes
of DMSO, non polar solvents cannot be used or can be used
in mixtures with water as the metal - DMSO complexes are
soluble only in water like systems.

The rare earth metal - DMSO complexes e.g. La3+
and Ce3+, are soluble in water and methanol (4) and hence
these metal complexes show a higher migration than other

cogplexes in these solvents, The only exceptions are Ni2+.
co®*

Cu2+ complex in water is probably due to the largar size of

and Mn2+. The lower migration of Fe3+ complex than the
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Fe3+ complex than the Cu2+ - complex, Cu2+ forms Cu(DMSO)i+
while Fe ' forms Fe(DMSO)g+ complexes (5). Similarly the

zero migration of Al3+ complex in all the media may be due

to formation of larger A13+ complex such as Al(DMSO)g+ (6).

The zero migration for all metal - DMSO Complexes in propanol-2
and butanol-l may be attributed to the much less solubility

of metal - DMSO complexes in these media.

On the basis of electrophoretic migration of these
metal - DMSO complexes, some important and selective separa-
tions can be developed. A number of possible separations
have been described in the preceding pages. The separations

2+, Ni2+ and CO2+ from the other metal

of DMSO complexes of Mn
complexes are important ones and have actually been achieved
experimentally.

The most interesting feature of the above study is
the decrzase in the migration of the m2tal-DMSO complexes
as one proceeds from methanol to butanol-l, The migration
of the metal complexes in different solvents is in the

following order.

Methanol > Ethanol 3> Propanol-2 > Butanol-1l

This can b2 due to the increase in the size of the solvated

complex resulting in decreasing migration,
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