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Industrial wastewater

Wastewater derived from any industrial or commercial
activity, not directly related to sanitary uses (washbasins,
toilets, showers).
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Advanced Oxidation Processes (AOPs)
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Biological Oxidation (SBR)

v OLR 0.15-0.3 kg COD kg SSV d.

v Biomass concentration: 2-4 g VSS L!
v" Cellular retention time: 25 d

v' Hydraulic residence time: 6 d

v Cycle: 6-8 h

Anoxic filling (0.5 h)

Aerated reaction (4.75-7 h)
Settle and draw (0.5-0.75 h)



THIAMETHOXAM (TMX)

Second generation Bee

Neonicotinoids population
declination
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European Union expands ban of three neonicotinoid pesticides (2018)
Imidacloprid, clothianidin and thiamethoxam



FENTON OXIDATION
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Time course of TMX concentration, COD removal,
H,O, and TOC conversion in the Fenton-like
oxidation of pure TMX (a) and its commercial

formulation (b) with a stoichiometric H,O, dose.
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Fenton Oxidation

TMX, TOC conversion and COD removal (%) upon Fenton oxidation at

different H,0, doses
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Identified by-products for Thiamethoxam oxidation
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Effluents from Fenton oxidation with
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stoichiometric were selected for a
subsequent biological treatment
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Biological oxidation

Anoxic SBR: 6-hours cycle
filling Aerobic stage Settling and Draw
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75 % H,0,

50 % H,0,
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Biological oxidation
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Time-course over a 6-h SBR cycle.

Coupling Fenton and biological oxidation is an adequate alternative
for TMX removal, according to the TOC conversion and COD
removal above 80% for the combined treatment.



IONICLIQUIDS (ILs) | N
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Negligible vapor pressure

High solvent capacity Alternatlve
Non - flammability to VOCs
Thermal stability

“Design” products

“GREEN" compounds %

1-butyl-4-methylpyridinium 1-hexyl-3-methylimidazolium

BmpyrCl HmimCl



C/C,

Solar photocatalysis
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Biological oxidation
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Conclusions

Fenton oxidation and solar photocatalysis generated
effluents with low ecotoxicity values and high
biodegradability index.

Working at 75 and 50% of the stoichiometric dose
of H,0O, in Fenton oxidation gave rise to suitable
effluents for the combined treatment.

Coupling Fenton/solar photocatalysis and biological
oxidation is an adequate alternative for TMX or ILs
removal, according to TOC conversion and COD
removal values, higher than 80% for the combined
treatment.
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