Development of novel ultrafiltration membrane made from nano-spinel on phosphate support for dye removal application
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Abstract
As well known, the most of dyes present in textile effluents are toxic and may cause damages for humans and environment. Therefore, it is necessary to treat the textile effluent before discharging into aquatic areas. Ultrafiltration (UF) is considered as one of the most effective processes used for the treatment of discharged colored wastewater generated from textile industries [1]. 
This work aims to develop a novel cost effective UF ceramic membrane based on spinel nanomaterials. Firstly, ceramic support was prepared from natural phosphate via dry pressing method. Afterwards, copper-based spinel nanomaterial was synthesized via sol-gel auto-combustion method using tartaric acid as the fuel agent [2]. After optimizing the preparation process, the synthesized spinel nanomaterial was dispersed in a polyvinyl alcohol solution and deposited on the ceramic support using spin-coating method and then sintered in a programmable furnace at 350 °C [2]. Subsequently, the resulted membrane was thoroughly characterized by several techniques such as Fourier Transform Infrared spectroscopy, transmission electron microscopy, scanning electron microscope (SEM), pore size and contact angle as well as the assessment of its performance in terms of permeability and rejection rate. As shown in figure 1, nano-spinel material covered all of the support surface and exhibits a homogeneous and uniform morphology.
The developed UF membrane was then applied for direct red (DR) dye removal via tangential filtration process. Preliminary results show that the prepared membrane could reject up to 95% of DR from water.
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Figure 1: SEM micrographs of top-surface of prepared UF membranes
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