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Abstract  For high chroma and refractory dye wastewater, a glow discharge electrolysis plasma (GDEP)
technique was used to degrade cationic red XL-GRL in dye wastewater. The effects of discharge voltage and dye
concentration on the decolorization rate were investigated. The active species produced by GDEP, solution
conductivity, pH, TOC removal rate during degradation process were determined, as well as the intermediate
products. The experimental results showed that highly active species such as HO+, O+ and H- are produced at
the 600 V, which could lead to 93.32% dye decolorization after 130 min treatment, and 65.80% TOC removal
after 120 min treatment. A large number of charged ions and acidic intermediates were produced accordingly.
Moreover, a possible degradation mechanism was that the double bonds in cationic red XL-GRL molecular were
broken under the action of HO +, and phenols were formed. They were degraded into quinones, and further
oxidized into small-molecule organic acids. Finally, these acids were completely mineralized into CO,, H,0 and
simple inorganic salt. As an advanced oxidation technique, GDEP has a promising application prospect in
organic dye wastewater treatment.

Keywords glow discharge electrolysis plasma (GDEP); degradation of dye wastewater; cationic red XL-GRL;

advanced oxidation processes





