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Abstract

Metal and metalloid contamination in water and food represents a critical global public health challenge,
impacting millions of people worldwide. Recent advances in nanotechnology offer promising avenues
for the removal or reduction of these contaminants. However, the practical implementation of
nanomaterials is often limited by concerns related to their environmental sustainability, safety, and
scalability. Research conducted at NDSU focuses on developing sustainable, scalable, and efficient
nanomaterials for use in environmental remediation. In particular, the work emphasizes the design and
application of adsorptive nanomaterials to improve water quality and reduce associated health risks. One
project involves the synthesis of carbon-metallic nanohybrids that integrate iron and/or cerium within
carbon matrices to enhance adsorption performance and selectivity. This work includes a mechanistic
investigation into their interactions with contaminants, especially arsenic. The project also explores the
impact of these nanohybrids on arsenic uptake by rice, including the molecular-level responses of the
plant to nanomaterial exposure. This presentation will highlight the synthesis, characterization, and
safety assessment of three nanohybrid systems, viz., iron-graphene, ceria-graphene, and sulfonated iron
nanoparticles, and their potential applications in drinking water treatment and agriculture.
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