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REE T Nanoparticles (NPs) are present in almost all compartments of environment (river,

atmosphere, ocean, wastewater, hydrothermal vents, rocks, and ores). The presentation will
demonstrate the examples of natural existence of metal nanoparticles and their oxides/sulfides
forms in waters, wastewaters, ore deposits, mining regions, and hydrothermal vents, as exemplified
by the formation of AgNPs and AuNPs, Fe, Mn, pyrite (FeSz), Ag2S, CuS, CdS, and ZnS, is dictated
largely by environmental conditions (temperature, pH, oxic/anoxic, light, and concentration and
characteristics of natural organic matter, NOM). The presentation will give pathways of
mechanisms that contribute to the natural existence of AgNPs and AuNPs. The characterization and
fate of the nanoparticles under environmental conditions will be shown. Toxicity of natural
nanoparticles to Gram positive and Gram negative bacteria will also be presented.
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Dr. Sharma has also made key contributions in understanding the fate and toxicity of natural
nanoparticles in an aquatic environment, resulting in an impact on human and ecological health. He is
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research also includes studying environment fate of environmentally persistent free radicals and
antibiotics resistant bacteria and genes. He has published more than 270 peer-reviewed publications.
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