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Obijective: The pharmaceutical industry generates wastewater containing drugs, surfactants,
pathogenic bacteria, and unbalanced ions, posing significant environmental risks. This study
evaluates the efficiency of micelle-enhanced ultrafiltration (MEUF) for treating
pharmaceutical wastewater using the anionic surfactant sodium dodecyl sulfate (SDS) and
its combination with the nonionic surfactant IGEPAL (IGE).

Materials and methods: Experiments were conducted at three transmembrane pressure
levels and varying concentrations of anionic and nonionic surfactants. The effects of these
parameters on permeate flux and the removal efficiency of key wastewater contaminants,
including turbidity, total dissolved solids (TDS), and electrical conductivity (EC), were
systematically investigated.

Results: The results demonstrated that increasing pressure enhanced permeate flux, whereas
higher surfactant concentrations reduced it. Under optimal conditions, the process achieved
approximately 95% turbidity removal, 25% TDS removal, and 68% EC reduction.
Furthermore, the combined IGE-SDS system outperformed SDS alone, indicating a
synergistic effect between the two surfactants.

Conclusions: The micelle-enhanced ultrafiltration process is an efficient and promising
method for treating pharmaceutical wastewater, representing a potential alternative to
conventional treatment approaches.
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! Micelle-enhanced ultrafiltration (MEUF)
% Critical Micelle Concentration (CMC)

* Nanofiltration (NF)

* Reverse osmosis (RO)
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Figure 1: Schematic diagram of experimental setup
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