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Methylene Blue in Aqueous Solutions
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The pulsed submerged arc (SA) can decompose contaminant molecules in

water. Recently, SA decomposition of Methylene Blue (MB) contamination

was demonstrated. However, the effect of particles eroded from electrodes

on the removal of MB from aqueous solutions has not been studied. The

objectives of this research were to characterize and determine these effects

on the efficiency of decomposition of MB in aqueous solutions. Electrode

pairs of the same material (C, Fe, Ti) and combinations of these materials

were used. The treated solutions were examined Raman and absorption

spectroscopy. The produced particles were studied by SEM, XPS and XRD.

It was obtained that the anode material defined the character of the MB

decomposition. For example, with an iron anode (Fe

a

 and carbon cathode

C

c

), the MB concentration decreased exponentially, while with the opposite

polarity it initially decreased faster but later saturated. The same

characteristic were observed with C

a

/C

c

 and Fe

a

/Fe

c

 electrode pairs. Higher

anodic erosion was responsible for this phenomenon. It was shown that

periodic filtering of the particles during SA treatment with Fe electrodes

exponentially decreased the MB concentration with the same high rate as

initially. Removal of the accumulation of Fe particles during processing

eliminated the saturation. In contrast, eroded Ti particles positively

influenced the SA decontamination process with Ti electrodes. Adding the

particles produced by the SA in a solution without MB, into a solution

containing MB, almost completely decontaminated the solution.
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