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Sb (III) treatment in acid mine wastewater by a novel electro-Fenton reactor
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Abstract In order to remove Sb(Ill) from acid mine wastewater efficiently, a novel reactor based on electro-
Fenton reaction was used to treat acid mine wastewater. The advantages of various performances (removal rate,
energy consumption, and -OH output) of the new reactor were discussed. The effects of current intensity, pH,
plate spacing, aeration rate, and electrolyte concentration on the removal rate of Sb(Ill) were investigated. The
removal mechanism of Sb(Il) in the electro-Fenton system was analyzed by using salicylic acid and
benzoquinone. The Sb(Ill) treatment in actual wastewater by the novel electro-Fenton reactor was also explored.
The results showed that compared with absorption, electro-oxidation, and traditional electro-Fenton method, the
novel reactor presented higher efficiency and lower cost in Sb(Ill) treatment. The cathode rotation could increase
the output of -‘OH and enhance the oxidation capacity of the electro-Fenton system. Under the optimal
conditions as follows: current intensity of 120 mA, pH 3, plate spacing of 2 ¢cm, aeration rate of 90 mL-min ",
electrolyte concentration of 100 mg-L™", the Sb(lll) removal efficiency from wastewater could approach 100%.
‘OH and HO," could promote Sb(Ill) removal together in the electro-Fenton system. The Sb(Ill) removal
efficiency in actual wastewater could reach 89% by the novel reactor. The above results can provide references
for the efficient treatment of Sb( Il )-containing acid mine wastewater by the novel electro-Fenton reactor.
Keywords Sb(Ill); acid mine wastewater; electro-Fenton; novel reactor; removal mechanism
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