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Vanadium electrolyte preparation using)

asymmetric vanadium reduction cells and
use of an asymmetric vanadium reduction

cell for rebalancing the state of charge

of the electrolytes of an operating
vanadium redox battery

An acid vanadium electrolyte solution containing V** and V** in a desired
concentration ratio from solid vanadium pentoxide fed into the electrolyte
solution, is produced by electrochemically reducing at least partly of the dissolved
vanadium in the acid electrolyte solution by circulating the electrolyte solution
through a plurality of electrolytic cells in cascade to at least partly to a V** state;
reacting the so reduced vanadium content in electrolyte solution outlet from the
last of said electrolytic cells with a stoichiometric quantity of vanadium pentoxide
obtaining an electrolyte solution containing vanadium substantially in a V**;
adding acid and water to maintain certain molarity of the solution; and
continuously recycling the electrolyte solution through the cascade of electrolytic
cells while bleeding a stream of yielded electrolyte solution containing V** and

V**in the desired concentrations at the exit of one of the cells of said cascade.

Each cell is highly asymmetric, having a cathode and an anode with respective
surface morphologies, geometry and mutual disposition such to establish on the
anode surface a current density from 5 to 20 times grater than the current density

on the projected cathode surface and evolve oxygen at the anode.

An asymmetric cell of this type may be used in the circuit of one of the positive

and negative electrolytes of a working battery for rebalancing the respective states

of oxidation of their vanadium content.
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