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Abstract

The World Health Organization estimated that about 11% of the world’s population does not have access to clean water
and about 1.6 million deaths are caused by contaminated water annually. Even though there are diverse water
treatment technologies available today, they are not widely distributed or suitable for all geographic locations and
types of water contamination because they have different treatment efficiencies and costs. Furthermore, as our
understanding of environmental and health effects of diverse contaminants evolve with advanced analytical
technologies, we have been able to identify new emerging contaminants, such as antibiotics, health care products, and
others, that cannot be easily treated with the current wastewater and water treatment methods, therefore new
approaches need to be developed. In my research group, we have investigated both biotechnologies and
nanotechnologies to treat simultaneously diverse types of water contaminants. By using either nanotechnologies and
biotechnologies or both approaches together, we were able to gain a better understanding on how they can be used
synergistically to improve the removal of diverse contaminants, such as organic matter, metals, and emergent
contaminants. In the case of nanotechnologies, we used different photocatalysis and nanoadsorbents that could
successfully remove metals and emerging contaminants. Microorganisms, including bacteria, fungi, and algae, are also
very promising for biotechnological removal of contaminants by adsorption or biotransformation of pollutants.
Ultimately, my research group goal is to combine the complementary benefits of nanotechnology and biotechnology to
enhance water treatment to better remove simultaneously diverse contaminants from water.
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