Synthesis of Ag/ZnO Nano heterostructure and its application for Plasmon enhanced visible light  degradation of nitrobenzene.
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Abstract
[image: ]A rapid one pot synthesis of flowerlike Ag/ZnO heterostructure synthesized via surfactant-free microwave  assisted  soft chemical method is reported. Perfect flower like morphology of Ag/ZnO heterostructures were formed with silver nanoparticles of size20--30nm loaded on the petals of the flower. The deposition of Ag on the surface of the flower was brought about by using citrate as reducing agent. As the concentration of silver varied (1-2.5%) there is no change in the morphology but the catalytic efficiency varied with concentration. 







Figure showing FESEM image of Ag:ZnO nanoflower 

The nanostructures were synthesized from an aqueous solution containing zinc acetate di hydrate [Zn(CH3 COO)2.2H2O],silver nitrate (AgNO3), NaOH and trisodium citrate. Structure, morphology and crystallinity were studied by UV-visible, XRD and electron microscopy. Structural characterization confirms the hexagonal wurtzite phase and well crystalline nature of the synthesized samples.  Ag/ZnO flower results in enhanced optical absorption at near UV and visible region. There are two innovations in this work, the first one being the synthesis of the flower shaped heterostructure assisted by microwave/ultrasound irradiations in six minutes thereby drastically reducing the reaction duration which is common in conventional methods. Secondly, the influence of the deposited silver nanoparticles on the surface of ZnO flower has been emphasized by applying the as synthesized nanostructure in the degradation of an organic compound under the illumination of visible light. Photocatalytic performance of pristine ZnO and Ag/ZnO has been studied. Heterogeneous catalysis under visible light has been evaluated using a UV-Visible spectrophotometer. It was observed that Ag/ZnO flowers significantly enhanced the degradation of nitrobenzene.  
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