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Abstract

We report on the passivation of surface defectZrdd nanorods by surface layer deposition.
ZnO nanorods and ZnS-ZnO hybrid nanostructuregwn on FTO coated glass substrate by
chemical bath deposition method. XRD spectrum oDZmanorods shows the preferential
growth along thes-axis. SEM analysis confirms the nearly alignedndloof the ZnO nanorods
with a hexagonal shape. XPS measurements wererpedoto confirm the deposition of the
surface layer and surface stoichiometry. Room teatpee photoluminescence of ZnO nanorods
showed two emission bands, viz. the band edge emissid the blue-green emission, with the
latter being associated with the defect statesngrisom the surface of ZnO nanorods. The band
edge emission is significantly increased as contp&weblue-green emission after ZnS surface
layer deposition on ZnO nanorods. The quenchiniglwé-green emission is explained in terms
of reduced surface defects after ZnS depositioensidy functional theory (DFT) calculations
are used to understand the mechanisms of defegitvatisn in ZnS-ZnO nanostructures and we

show that the S atoms prefer the O site as compaitedhe Zn and interstitial sites.

1. Introduction

ZnO nanostructures have attracted considerablatiattedue to their excellent electrical and

optical properties. These properties make ZnO dnthe suitable materials for use in next-

generation optoelectronic devices [1]. ZnO is atoxic material and can be synthesized using
cost-effective solution process such as Chemicah Breposition (CBD) method. ZnO based

nanostructures have wide range of applicationsdevace technology. They have been used in
photovoltaics in different device architecturestsas in planar and rod like geometries. ZnO

nanostructures are also been used in gas and hsorse transistors, optically pumped lasers,
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