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Ozonation combined with electrolysis
The applicability of ozonation combined with electrolysis was demonstrated by Kishimoto et al. (2007) for the removal of
1,4-dioxane from synthetic wastewater containing bicarbonate and chloride ions. One-compartment and two-compartment cells
were used. The authors proposed that the OH• radical in these experiments was generated from the electrochemical reduction
of ozone. The two-compartment cell was effective in reducing the scavenging effect of the bicarbonate ions, which tend to react
with the hydroxyl radicals. The chemical oxygen demand (COD) was reduced in the two-compartment cell in relation to the onecompartment cell.

The two-compartment cell was useful for the treatment of wastewater containing bicarbonate and chloride ions. Bicarbonate is a
known radical scavenger thus tends to react with the hydroxyl radical; however, the acidic conditions in the anodic compartment
formed CO2 that was then stripped from the solution. Compartment formed CO2 that was then stripped from the solution.

Treatment with O3 and catalysts
Recent studies proved the effectiveness of the ozonation treatment with catalysts. Thus, a study by Scaratti et al. (2018)
demonstrated the effective removal of 1,4-dioxane by ozonation using cupric oxide (CuO) as a catalyst. In the presence of the
catalyst, ozone generated superoxide ions, which react with 1,4-dioxane to form ethylene glycol, which was further oxidized to
formic acid. In addition to removing the dioxane, the toxicity of the treated water was reduced.
Activated carbon, which is a cheap and stable catalyst, exhibited positive effects in removing 1,4-dioxane by ozonation, as
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a cheap
catalyst,
exhibited
positivewith
effectsainhigh
removing
demonstrated
by isTian
etand
al. stable
(2017).
This
method,
dose

of O3, could also altogether remove the DOC (dissolved organic

1,4-dioxane by ozonation, as demonstrated by Tian et al. (2017). This method, with a high dose

carbon) in a 1,4-dioxane solution.

of O3, could also altogether remove the DOC (dissolved organic carbon) in a 1,4-dioxane
solution.
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system.
Ozone combined with other chemicals and treatments

Ozone combined with other chemicals and treatments
DiGuiseppi et al. (2016) discuss several methods and mention the successful ex-situ remediation of 1,4-dioxane in groundwater
using O3 and H2O2.

DiGuiseppi et al. (2016) discuss several methods and mention the success
of 1,4-dioxane in groundwater using O3 and H2O2.

Takahashi et al. (2013) compared the degradation of 1,4-dioxane by O3/UV and
O3/H2O2 on a laboratory scale, with solutions of 1,4-dioxane prepared in distilled
and deionized water. In both cases, the removal of dissolved organic carbon (DOC)
needed additional O3. The authors suggested that O3/H2O2 should be more
applicable than O3/UV for wastewater samples.

Takahashi et al. (2013) compared the degradation of 1,4-dioxane by O3/

Ikehata et al. (2016) evaluated and optimized several AOPs (including O3 alone, O3 /OH–, /H2O2, O3/UV, O3/H2O2/UV, and
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1,4-dioxane removal in particular for the ISCO case. Vatankhah et al. (2019) studied the application of ozonation, followed by
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granular activated carbon (GAC) (O3/GAC) to promote the formation of hydroxyl radicals (•OH), was also studied.

Conclusion

Ikehata et al. (2016) evaluated and optimized several AOPs (including O3

O3/UV, O3/H2O2/UV, and H2O2/UV). For the reduction of the concentrat

Ozone offers many advantages for the treatment of 1,4-dioxane contaminated waters. Although O3 by itself is not reactive
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enough towards 1,4-dioxane, under adequateother
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with other
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radiation, or electrolysis, it has been proven of being capable of degrading this molecule and even achieving total mineralization.

results, the O3/H2O2 AOP was found to be one of the best treatment altern

Treatment with ozone does not leave residues. Also, our ozone generators are reliable and need very little maintenance.

removal in particular for the ISCO case.
Vatankhah et al. (2019) studied the application of ozonation, followed
filtration. (O3-BAF) was evaluated for the treatment of potable wastewater
of O3 with granular activated carbon (GAC) (O3/GAC) to promote the
radicals (•OH), was also studied.
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