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Indigotindisulfonate sodium or indigo carmine (IC) with a molecular formula of C16H8N2Na2O8S2 is a dye, which finds applications as a redox indicator in analytical chemistry and as a microscopic stain in biology1.  It is also clinically used in kidney function test for localizing ureteral orifices during cystoscopy, ureteral catheterization, and in pulse dye densitometry for cardiac output measurement, but not for circulating blood volume measurement1.  There has been a great deal of attention focused on the oxidation of organic substrates by high-valent transition metal ions such as Mn(III).    Mn(III)-porphyrins have been studied as possible models for closely related and biologically significant systems2.  The literature review shows that there are no detailed reports of kinetic studies of the IC-Mn(III) reaction.   Hence this study is chosen.
In this project, we will report some kinetic data pertaining to the mechanism of oxidation of IC by Mn(III) in sulfuric acid solutions.  A stock solution of 0.10 M manganese(III) sulfate was prepared using the standard method2 involving anodic oxidation of 0.2 M MnSO4 in 5 M H2SO4 in an undivided cell with a platinum foil anode (generation area 4.0 cm2) and a thin platinum spiral cathode (effective area 0.2 cm2). The IC-Mn(III) reaction, under pseudo-first-order conditions, has been spectrophotometrically monitored at a fixed λmax and at a known temperature. The reaction rate dependencies on [IC], [Mn(III)], [Mn(II)], and [H+] have been determined to arrive at the experimental rate law.  The effect of catalysts, such as Ru(III), has been investigated.  The effects of the ionic strength and dielectric constant of the reaction medium have been determined.  Activation parameters have been determined. Based on the kinetic and activation parameters obtained, a suitable IC oxidation mechanism will be proposed and a rate law derived.  
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