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Capillary Electrophoretic Analysis Based on the
Formation of Heteropolyoxomolybdates
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The capillary electrophoretic analysis (CE) has been widely used for ion analysis and/or
separation due to high separation efficiencies and simple equipment in recent years. Despite
many advantages, CE methods have the low sensitivity due to the limitation of the apparatus.

The formation of heteropolyoxomolybdates has been applied to the spectrophotometric and
voltammetric determination of various hetero-ions such as P(V) and Si(IV). In view of the
high molecular absorptivity of polyoxomolybdates, the sensitivity of CE determination can be
expected to be improved through the complex-formation. The author has demonstrated that
heteropolyoxomolybdates of various structure-types including the Anderson type complex
are easily formed at very low concentrations of Mo(VI) and various hetero-ions, and the
polyoxomolybdates formed are kinetically stable in aqueous solution. It is also found that some
polyoxomolybdates being unstable in aqueous solution can be stabilized by the presence of
water-miscible organic solvents like CH3CN as auxiliary solvents.

On the basis of these findings, the complex-formation of heteropolyoxomolybdates was
successfully applied to the oxidation-state analysis of a mixture of Cr(IIl) and Cr(VI), and
of I(V) and I(VII). The simultaneous determination of Ga(III) and Al(III) was also possible
because the migration peaks due to the Anderson complexes based on these oxo-anions were
well separated. Finaly, the sensitive determination method of P(V) has been developed.
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Electropherograms for a test solution
containing 5x10-% M Cr(VI), 5x10-5 M Cr(IID),
1x10-3 M Mo(VID) and 0.1 M monochloroacetate
buffer (pH 2.0). Applied voltage; —20.0 kV.

pH values of the migration buffer (0.1 M
monochloroacetate): (a) 2.0; (b) 3.0; (c) 4.0.

@ Cr(VD:; (i) Cr(IID); (id) Mo(VD).
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Electropherograms for a test solution
containing 1x104 M I(VID, 1x103 M I(V),
1x102 M Mo(VD) and 5x10-2 M malonate
buffer (the buffer pH was adjusted to be the
same as the migration buffer). Applied
voltage; —15 kV.

pH values of the migration buffer (5x10-2 M
malonate buffer): (a) 2.5; (b) 3.5; (c) 4.0.

@) I(VID; (i) Mo(VI); Gid) I(V).
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Electropherograms for a 1x10-3 M Mo(VID)-
5x105 M P(V)-60%(v/v) CH3CN system
containing 0.050 M of (a) HCl, (b) CF3SO:H,
(c) H2SO4, (d) CH3SOsH or () p-CsHs(CHas)2
-2-SOsH.
The migration electrolyte; 0.050 M HCI
-60%(v/v) CH3sCN. Applied voltage; -8.5 kV.
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A comparison of the results obtained with COL, IC and CE method

Methods Concentration Detection limits/M River water
range/M Found/ppm  RSD®, %
CE 5x10-7—5x10-5 1x10-7 1.39+0.08 2.0
Indirect UV—CEP 5x10-6—5x10-4 1x10-6 1.32+0.23 5.9
IC 5x10-6—1x10-3 1x10-6 1.22+0.18 4.9
COLs 5x10-7—5x10-4 1x10-7 1.33+0.02 0.5

a. Values obtained in 5 measurements.

b. Migration buffer; 3 mM K2Cr04-0.2 mM TTAB-10 mM borate (pH 8.5). Applied voltage; —15.0 kV.

c. Path length; 25 mm.
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