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Abstract

The decolorization of Malachite green aqueous solution by the irradiation of an atmospheric-pressure argon (Ar)
plasma jet was examined by absorbance spectrum measurement and mass spectrometry (MS) analyses. An
atmospheric-pressure Ar plasma jet was generated at a frequency of 10 kHz with an applied voltage of 10 kV and an
Ar gas flow rate of 10 L/min. When10 mL of 100 mg/L Malachite green aqueous solution was irradiated with this
plasma jet, the blue solution gradually became lighter with increasing irradiation time and was decolorized after 50
min of irradiation. The decolorization was caused by the destruction of a central carbon double bond (>C=C<) in a
Malachite green molecule. Atmospheric-pressure Ar plasma jet irradiation is useful for the decolorization of colored
organic waste water.
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Fig. 2 Schematic of experimental setup.
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Fig. 3 Photograph of plasma jet irradiation onto Malachite green
aqueous solution.

@ (b) ©

Fig. 4 Change in color of Malachite green aqueous solution

irradiated with plasma jet: (a) before irradiation and after (b)
10, (c) 20, (d) 30, (e) 40, and (f) 50 min of irradiation.
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Fig. 5 Dependence of absorbance spectra of Malachite green

aqueous solutions on plasma irradiation time.
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Fig. 6 Dependence of decomposition rate of Malachite green

molecules on plasma irradiation time.
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Fig. 7 Thermographic images of Malachite green aqueous solution
irradiated with plasma jet: (a) before irradiation, and after (b) 10,
(¢) 30, and (d) 50 min of irradiation.
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Fig. 8 Dependence of MS spectrum of Malachite green
aqueous solution on plasma irradiation time. (a) before
irradiation and after (b) 10, (¢) 20, and (d) 40 min of
irradiation.
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Fig. 9 Decomposition of Malachite green molecules: (a)
m/z=329, (b) m/z=315, (¢) m/z=301, (d) m/z=287, (e)
m/z=273, and (f) m/z=225.
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