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A growing problem stemming from growing and shifting populations is the availability of potable water. In order to satiate the growing demand, sources with a lower quality of water must be used. First, these sources, which often contain salts and other contaminants such as arsenic and organic matter, must be treated. The use of desalting membrane filtration processes is one technique used to bring these water supplies up to drinking standards. After the water is desalted and treated, process residuals or concentrates, usually with high ionic strengths and a higher concentration of the contaminants and any chemicals used for treatment, remain. The goal of this project is to develop and test sustainable chemical treatments to remove contaminants, specifically arsenic and natural organic material (NOM,) from these membrane process residuals. This will allow for a wider range of alternatives for the concentrate, such as easier disposal, resource recovery, or reuse, and potentially decrease the environmental impact of the concentrates. Possible uses for residuals after contaminants have been removed include irrigation and saltwater species farming. The project is led by Professor John Tobiason and Kenneth Mercer, a current Ph.D. candidate.

The proposed form of treatment for arsenic removal is through coagulation by adding iron or aluminum followed by solid-liquid separation. NOM will be removed through coagulation and precipitation and/or adsorption. Samples are synthesized by first adjusting pH levels with the addition of nitric acid, then adding arsenic and NOM at several different dilution levels. The dilutions are then coagulated, run through an ICPMS system to find remaining levels of arsenic, and tested for total organic carbon (TOC).

The project has been in progress for about a year. Currently, synthesized samples are being used to determine the best concentrations and conditions for removal of the contaminants. Eventually, treatments developed with these samples will be tested on membrane concentrates from actual water treatment facilities. 
