Maria Elena Grimmett, 12, Broadcom MASTERS 2011 Finalist

H2 Oh No:  Pharmaceuticals Are in My Groundwater!  Removing Sulfamethazine with Hypercrosslinked Adsorbents

In early 2011, the top 10% of approximately 75,000 middle school students from over 350 regional or state science fairs in the United States were nominated to apply for the Broadcom MASTERS competition. Nominees enter the Broadcom MASTERS competition by completing a comprehensive application explaining their project and demonstrating their use of STEM principles in the development and presentation of their project. Of 1,476 completed applications from students in 45 states, Washington DC and Puerto Rico, 300 students were named as semi-finalists on August 16, 2011. From those 300 semi-finalists, a group of distinguished scientists and engineers named 30 finalists on August 31, 2011. These 30 finalists receive an all-expense paid trip to Washington DC from September 30, 2011 to October 5, 2011 to showcase their science fair projects and compete in a four day STEM competition for awards and prizes to include the top education award of $25,000. Maria Elena Grimmett has been named as one of those finalists placing her in a select group of the top 30 middle school science fair research projects in the United States.
Project Background: While presenting research on removing tannins from groundwater at a science fair, Maria Elena read up on another project documenting the presence of pharmaceutical contaminants in Everglades National Park. She wanted to find a way to remove these pollutants from the water supply, and drew on her previous experience

in water remediation to come up with a solution. She consulted with professionals at a water quality convention and chose to focus her research on finding a way to remove sulfamethazine, a veterinary antibiotic frequently added to livestock feed, from contaminated water.  She chose to test how effective four different materials, called adsorbents, are at removing this antibiotic. She hypothesized that Purolite MN 152 would best remove this contaminant, because this adsorbent is an anion resin, or positively charged and should remove the negatively charged fraction of the antibiotic sulfamethazine.

Tactics and Results: Maria Elena designed and built six identical test columns from PVC pipe, following industry specifications, to evaluate the ability of four adsorbents and two control materials to remove sulfamethazine from contaminated water. She designed the columns to ensure that they would precisely control the rate at which water passed through them and through the adsorbent. Maria Elena prepared water samples with a concentration of 311 μg/L sulfamethazine, and ran these through her columns. Using the Abraxis Sulfamethizine (SMZ) ELISA Kit, she found that the adsorbent Purolite MN 152 only removed 31 percent of the sulfamthazine, compared with Purolite MN 250, which removed over 99.99 percent. The other two adsorbents removed over 99 percent of the antibiotic as ell, while the controls had no effect. She concluded that Purolite MN 250 is the best choice for removing sulfamethazine from contaminated water, and is already working on experiments to optimize its use. 
