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Abstract





The effect of cationic micelles of cetyltrimethylammonium bromide (CTAB) and dodecyltrimethylammonium bromide (DTAB) on interactions of glycyl dipeptide in aqueous medium have been studied in varying concentrations (0.001, 0.005 and 0.010 mol∙kg–1) at different temperatures (293.15 K to 293.15 K). The conductivity method is employed to determine critical micelle concentration, i.e. point of aggregation and the results have been discussed in terms of glycylglycine–CTAB/DTAB hydrophobic and electrostatic interactions in aqueous medium. The obtained values reveal the fact that the micellization tendency of the surfactant increases in the presence of glycyl dipeptide. The ’s of CTAB and DTAB have been found to decrease from 0.87 to 0.66 mmol∙kg–1 and 14.2 to 13.7 mmol∙kg–1 respectively as the [Glycyl dipeptide] increased from 0.001 to 0.01 mmol∙kg–1. The temperature dependence of the  values has been established in terms of ion–ion, ion–polar and hydrophobic–hydrophobic group interactions around the hydrophobic part of surfactants. Furthermore, the standard thermodynamic parameters of micellization have been evaluated and interpreted which enable to grasp fully the ion–ion / ion–hydrophilic interactions existing in the present ternary (surfactant–dipeptide–water) system. In addition, the pyrene fluorescence study has been used to study the change of micropolarity produced by the interactions of surfactants with glycyl dipeptide and the aggregation behaviour ( determination) of surfactants. 
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The influence of cationic surfactant cetyltrimethyl ammonium bromide (CTAB) on the synthesis of iron oxide nanocubes in aqueous medium has been successfully carried out. The as synthesized iron oxide nanocubes have been analyzed using by various techniques i.e. uv-visible spectroscopy, FESEM, PXRD studies. FESEM confirmed the formation of mono dispersed, well-crystalline rhombohedral crystal phase. The nanocubes have been studied for their photocatalytic activity against highly toxic but immensely useful azo dye i.e. methyl orange (MO) by varying the concentration of photocatalyst, dye and irradiation time exhibiting 80% degradation of MO in 105 minutes. Iron oxide nanocubes have also been tested for their antimicrobial properties against Escherichia coli, Staphylococcus aureus, Staphylococcus citreus and Enterobacter. It was found that the minimum inhibitory concentration (MIC) for inhibiting the growth of S. Citrus (gram positive) and Enterobacter was 3.5 g/ml. The data revealed that CTAB assisted iron oxide nanocubes can be used as potential photocatalyst for efficient photocatalytic degradation of various toxic dyes and as efficient antimicrobial agent. 
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