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Design of spark electrode for underwater discharge decolorzing indigo carmine

solution by primitive 2-D numerical analysis

Makoto KOMATSU

We worked out decolorizing of stain solution by underwater pulse discharge with cylindrical coaxial
electrodes, and results were compared with 2-D numerical analysis simulated cross section of the
coaxial electrode. From these results, we evaluated decolorizing power of present electrode, and
investigated effect of concentration of electric field to decolorizing. Cylindrical coaxial electrodes
had cylindrical anode of 1 mm thickness and central axis cathode of 0.9 mm external diameter.
External diameter of anode was 16 mm or 9.5 mm. Coaxial electrodes were dunked indigo carmine
stain solution from above, and 4.0 kV pulse discharges were applied to the stain. Iteration of
discharge and capacitance for discharge were 10 times and 0.2 micro-farad, respectively. Density
of the stain after discharge was measured by spectrophotometry at 5 minutes, 65 minutes and 125
minutes after a decolorizing experiment. At the same time, we obtained high-speed photographs
around electrodes in discharge, and waveforms of discharge voltage and current. Present results
showed that discharge mode was spark and decolorizing power was superior with coaxial
electrode of 9.5 mm external diameter. On the other hands, we did not confirm progress in time
of decolorizing. This trend was difference from previous results. Primitive 2-D numerical analysis
was also performed with spatial resolution of 0.1 mm. results of the numerical analysis said that
spark discharge and superior decolorizing can be promoted by large node number higher than 3.0
kV/mm of electric field. However, present analysis method has large error comparatively, detailed
investigation should be performed from now on.
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