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Removal of Dye Contaminants from Waste Water by Using Highly Cross-Linked Polymer as Novel Adsorbant
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Waste water treatment is a huge problem in many industrial sectors. There are various pollutants in waste water such as dyes, heavy metals, pharmaceuticals, and phenols [Suba V. and Rathika GJ Adv. Phys., 2016]. Dyes are complex organic compounds and mainly classified into cationic, non-ionic and anionic groups. They are used in great numbers of industries as colouring agents [Dawood S. and Sen TK J. Chem. Proc. Eng., 2014]. Various physical and chemical methods have been investigated for the removal of dye contaminants. Most commonly used methods are adsorption, biological degradation, coagulation/flocculation, ion exchange, ozonation, chemical precipitation, reverse osmosis, etc. [Seow TW and Lim CK Int. J. Appl. Eng. R., 2016]. Polymeric materials are often used and play an important role in waste water applications [Rao GVR et. al. Chem. Mater., 2002]. Herein, new type of highly cross-linked (HCL) polymers were synthesized from a tertiary amine methacrylate based monomers (DMA, DEA, DPA and GMA) as a dye adsorbent. Systematically, the effect of pH change on dye adsorption and the adsorption capacity of related polymers were determined. Adsorption isotherms were analyzed to understand dye-polymer interactions. From related isotherm, kinetic adsorption rate of the polymer-dye system and thermodynamical parameters (ΔH, ΔS and ΔG) were calculated. Secondly, dye molecules were extracted from aqoueus phase. Host-guest relationship (between copolymer and dye molecules) was used as a method for extracting. Since HCL polymers have cavities and functional groups, dye molecules were easily pulled from the aqueous phase to the organic phase. Extraction capacities of HCL polymers were calculated from UV-vis spectrophotometer data. 
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