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Abstract

Ibuprofen (Ibf) is a biologically active drug (BADs) and an emerging contaminant of concern (CECs) in

aqueous streams. Due to its adverse effects upon aquatic organisms and humans, the removal and

recovery of Ibf are essential. Usually, conventional solvents are employed for the separation and

recovery of ibuprofen. Due to environmental limitations, alternative green extracting agents need to be

explored. Ionic liquids (ILs), emerging and greener alternatives, can also serve this purpose. It is

essential to explore ILs that are effective for recovering ibuprofen, among millions of ILs. The

conductor-like screening model for real solvents (COSMO-RS) is an efficient tool that can be used to

screen ILs specifically for ibuprofen extraction. The main objective of this work was to identify the best

IL for the extraction of ibuprofen. A total of 152 different cation–anion combinations consisting of eight

aromatic and non-aromatic cations and nineteen anions were screened. The evaluation was based

upon activity coefficients, capacity, and selectivity values. Furthermore, the effect of alkyl chain length

was studied. The results suggest that quaternary ammonium (cation) and sulfate (anion) have better

extraction ability for ibuprofen than the other combinations tested. An ionic liquid-based green

emulsion liquid membrane (ILGELM) was developed using the selected ionic liquid as the extractant,

sunflower oil as the diluent, Span 80 as the surfactant, and NaOH as the stripping agent. Experimental

verification was carried out using the ILGELM. The experimental results indicated that the predicted

COSMO-RS and the experimental results were in good agreement. The proposed IL-based GELM is

highly effective for the removal and recovery of ibuprofen. © 2023 by the authors.
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