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1- Emulsion liquid membrane
2- Diluent
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1- Stripping reagent
2- Nanoextractor
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1- Nanocarrier
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1- Reservoir
2- Uniformity
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Abstract

In this study, extraction of phenolic compounds from model pistachio processing
unit effluent has been investigated using micro emulsion liquid membrane (MLM).
Employed systems including a carrier-free water-in-oil emulsion and micro
emulsion made of 15% NaOH aqueous solution as a stripping agent in internal
aqueous phase and sunflower oil and surfactant Span 80, at 96:4 and 50:50 (w/w)
ratios as membrane phase, respectively. The prepared MLM and ELM (emulsion
liguid membrane) was dispersed .on external aqueous phase namely, phenolic
compounds effluent at ratio of 1 to 3, with extraction time 12 min. Under these
conditions, the extraction efficiency was about 46.1% and 64.8% for ELM and
MLM, respectively. The most important parameters affecting extraction process
such as droplet size distribution, rheological behavior, surface tension, and
morphology of MLMs compared with ELMs were evaluated. The results showed
that MLMs was more efficient in removal of phenolic compounds from effluent due
to ultra-low dynamic surface tension and smaller size and droplet, despite of much
higher viscosity. Surprisingly, it was observed that MLM despite the larger droplet
size compared to simple micro emulsion (which contains distilled water instead of
NaOH solution) still has higher extraction efficiency than the ELM. It seems that
presence of NaOH solution could be the main reason of higher viscosity and greater
droplet size of MLM. These results suggest that phenolic compounds extraction
employing MLMs is a perfectly possible and effective operation to removal of
hazardous materials from effluents.

Keywords: Extraction efficiency; Phenolic compounds; Microemulsion liquid
membrane; Effluent.
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