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Abstract
Non-steroidal anti-inflammatory drugs (NSAIDs) persist in wastewater and pose a risk to living organisms [¹]. Efficient, low-cost, and easily 

implementable methods are needed to remove these pharmaceutical residues. Electrospun polyacrylonitrile (PAN) nanofibrous membranes offer a 

promising platform due to their high surface area, tunable porous structure, and chemical versatility [²,³]. In this work, PAN nanofibrous membranes 

incorporating nanoplatelets of graphene oxide (GO) and/or molybdenum disulfide (MoS₂) were fabricated by electrospinning, aminated, and protonated 

to enhance their affinity for anionic pharmaceutical contaminants. The filtration performance of three membrane formulations was evaluated using 

synthetic NSAID-contaminated water. The membrane composition influenced water flux and its decline during filtration, indicating different resistance 

and saturation behaviors. However, all formulations showed high removal efficiency after sequential filtration, reaching values close to 100% for the 

target NSAID. These findings suggest that aminated and protonated PAN/GO/MoS₂ electrospun membranes are promising adsorptive platforms for 

treating NSAID-contaminated wastewater. Further studies should assess adsorption capacity, selectivity, regeneration, reusability, and scalability 

under environmentally relevant conditions.

Aims 
• To manufacture graphene oxide and molybdenum disulfide 

polyacrylonitrile membranes

• Study the water fluxes through the membranes across the time

• Study of the removal efficiency of ibuprofen from wastewater 

after filtration across the membrane

• To determine the regenerability of polyacrylonitrile membranes

Aims

Figure 2. Water fluxes and removal efficiencies in PAN9G1M1, PAN9G2 and PAN9G1 

membranes, first filtration.

Figure 3. Water fluxes and removal efficiencies in PAN9G1M1 and PAN9G1 

membranes, regenerated with HCl.

Results

• PAN GO/MoS₂ amine-functionalized, protonated membranes were successfully manufactured

• Contaminant removal by electrospun membranes is very promising for environmental remediation

• Water fluxes across PAN GO/MoS₂ are comparable to results published by previous authors

• Removal efficiencies of PAN GO/MoS₂ membranes reached values higher than 90% after two consecutive filtrations

• Regeneration processes demonstrate the reusability of PAN GO/MoS₂ 

Conclusions
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Figure 1. Manufacturing process of PAN membranes.
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Membranes manufactured with polyacrylonitrile all  showed removal 

efficiencies above approximately 90% after the second filtration. 
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