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Abstract
Statement of the problem: Dyes are organic environmental pollutants coming from the textile industries. Their presence in the aquatic environment poses a serious threat to both aquatic organisms and humans who depend on these water bodies for domestic use. To salvage this situation, several methods have been used to remove these dyes from water, some of which are cost effective but not readily available. This research focuses on the use of improved nano-filtration methods for the removal of rhodamine 6G (RD) in an emergency case. Methodology & Theoretical Orientation: The research is based on preparation of membranes comprising electrospun nanofibres and track-etched membrane for filtration/adsorption of RD in a continuous flow process. Polyacrylonitrile (PAN-nfs), polyamide 6 nanofibres (PA6-nfs) and Polyethylene terephthalate track etch membrane (PET-TM) were combined through an electrospinning process. Findings: PAN-nfs, PA6-nfs, PET-TM and their composite membranes (PET-TMPAN and PET-TMPA6) were used to adsorb RD from aqueous solution. The highlight of the results was that the composite membranes (PET-TMPAN and PET-TMPA6) gave better results when compared with the initial membranes (PAN-nfs, PA6-nfs and PET-TM). The uptake of RD by these membranes could be best achieved for 10 mg/L of RD when the initial pH was 10 and at a flow rate 1 mL/min using 0.0026 g of each membrane. PET-TMPAN adsorbed 91.27% of RD, PET-TMPA6, 70.66%, PAN-nfs, 61.97%, PA6-nfs, 36.80% and PET-TM 24.53%. The adsorption patterns of RD onto PET-TMPA6 and PET-TMPAN were well fitted to both the Langmuir and Freundlich isotherm models. Furthermore, all the membranes were regenerated to overcome fouling and were reused. Conclusion and significant: Electrospinning process was used to combine nanofibres and track-etch membrane for filtration of dyes. Recommendation: The use of electrospun composites for removal of pollutants offers an effective emergency water treatment option and its efficacy for other pollutants should be explored.
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Figure 1: Fabrication of nanofibre-track etch composite membrane
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