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Development of novel hydrotalcide and graphene oxide based nanocomposite mixed matrix membranes for efficient water purification
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The prospect of nanoscience in the field of desalination and water treatment is already established by employing nanocomposite membranes. Due to the nanoscale size with high surface energy of the nanoparticles, its proper dispersion in polymer matrix affects the performance of the nanocomposite materials directly. Hence both selection of nanoparticle-polymer combination and membrane preparation process are key to achieve nanometer level uniform dispersion of nanoparticles in mixed matrix nanocomposites membrane. Similar to graphene oxide (GO) type structure, layered double hydrotalcides (LDHs) is another promising material have tunable chemical composition, antiradiation property, high anion exchange capacity and have been widely utilized in applications like adsorbents, catalysis, and inorganic fillers.  Layered double hydroxide (LDH) is a family of 2-dimensional layered materials represented as a general chemical formula, M2+1 − xM 3 +x (OH)2(An −)x/n·mH2O (M2 +: divalent metal cation, M 3 +: trivalent metal cation, 0 < x < 1, n: charge of anion, m: hydration number). 

Several studies have been carried out to prepare GO based polymer nanocomposite membranes with better hydrophilic and antifouling properties. In this study, we have attempted to develop LDH based nanocomposite membrane for low energy application towards removal of dye and multivalent ions commonly present in industrial effluents and its performances are compared with GO based membranes prepared under identical condition. Both GO and LDH based nanocomposite membranes were prepared and characterized in terms of pure water permeability, water contact angle and atomic force microscope analyses. Separation performances of the membranes are evaluated with respect to sodium chloride, sodium sulphate, sodium phosphate, rhodamine B & alizarin red dyes and polyethylene glycol (PEG) of low molecular weight solutes. These newly developed low energy membranes demonstrated promising applications in the dye purification as well as multivalent ions retention
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