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A simple redox flow cell was constructed for studying the influence of mass
transfer processes on the electrochemical conversion of oxovanadium at Rh/Ti-alloy and
conducting plastic electrodes. The designed cell stack is applicable for flat-sheet
electrodes. The electrolyte circulating system and flow rate controller comprised a single
peristaltic pump, overflow tank feeders, adjustable screw clamps and two separate glass
reservoirs. The flow rate is controllable from 0.5 to 10.0 ml/min. Electrochemical
conversion of 0.1 M oxovanadium in 3 M H,SO; was followed by measuring the
absorbance of VO** species at 760 nm in both anodic and cathodic half cells. The
electrochemical conversion of oxovanadium species in asymmetric batch cell with
platinum electrodes, under various hydrodynamics conditions, was carried out to be an
analogy of the redox flow concept. Electrochemical conversion parameters such as
conversion rate and current efficiency were estimated. Mass transfer processes;
(migration and convection) were controlled by the applied potential and speed of
magnetic stirrer, respectively. Cyclic voltammetry at platinum electrode was an
additional experiment to gain more information on the convective diffusion mass transfer
process. The mass transfer process in the redox flow cell, arising from hydrodynamic
flow and applied potential, were investigated for both Rh/Ti-alloy and conducting plastic
electrodes. Higher flow rate produced higher conversion rate. But higher applied
potential gave poorer current efficiency. The anodic conversion at Rh/Ti-alloy is greater
than the cathodic conversion, whereas electrochemical conversion at conducting plastic

plates undergoes in the opposite direction.
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