Novel Renewable Resource-Based Nanocomposites for Removal and Recovery of
Phosphates from Contaminated Wastewaters

Rebecca Moreira, Amita Nakarmi, Tito Viswanathan
Department of Chemistry, University of Arkansas at Little Rock, 2801 S. University Ave, Little Rock, 72204

Abstract: Runoff water containing phosphates pollutes large water bodies such as lakes, rivers, and oceans. This results in the growth of algae, which consumes oxygen as it dies. Hypoxic conditions then lead to death of aquatic animals and disruption of the natural ecosystem in a process called
eutrophication, an environmental problem almost exclusively induced by pollution of phosphorus. Additionally, phosphorus is a non-renewable resource with no reasonable method known for commercial production. Phosphorus sources from the earth’s crust are estimated to be depleted
within 50 to 100 years. This necessitates a method for removal of phosphorus from runoff water for the purpose of decontamination and reuse in the agricultural industry. The combination of Cerium and Aluminum oxide nanoparticles in wood has shown to be excellent for phosphate
remediation. The results are better than using single metal oxides alone in the nanocomposites. There are no harmful chemicals or petroleum reagents used during the synthesis making the process straightforward, economically feasible, and environmentally friendly. The results of this study
indicate that phosphorus levels in contaminated water can be reduced from 1000 parts per billion to 10 parts per billion or less. Additionally, the phosphorus can be desorbed and the media can be regenerated for repeated use without loss of efficiency.
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