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Abstract


The purpose of finding a standard process for coating 1 mm borosilicate glass beads in TiO2 is creating an effective alternative for making clean water through optimizing the photo degradation of the sun. Creating a thin film TiO2 coating that can optimize the photo catalytic degradation of organic compounds in water purification systems is essential because this type of photocatalyst is capable of degrading, “dyes, pesticides, herbicides, pharmaceuticals, cosmetics, phenolic compounds, toxins, and more” (Lazar, Varghese, and Nair 2012). The goal was to determine which surfactants degrade organic compounds most effectively and then make a coating that was less than 1 micron thick. Previous studies concluded that in order to make a coating that does not crack it must be thinner than 1 micron. However, creating a uniform coating that is less than 1 micron proved to be a difficult process. 

The first group of synthesis experiments was done with several different types of surfactants. The effectiveness of each coating was tested by how quickly it could degrade methylene blue dye when in contact with solar light. The results showed that PAA (poly acrylic acid) and TEOS (tetraethylorthosilicate) are the most effective combination for degrading organic compounds. After the most effective surfactants were determined, the next step was to design a recipe and process that would coat the beads uniformly without producing cracking and flaking. A systematic approach was used by narrowing down the options by what worked the best at each stage of the drying process for producing a coating that will not crack or flake. 

The development of the most effective TiO2 coating for water purification purposes was accomplished by testing different surfactants, drying techniques, and baking temperatures to sinter the beads. The coatings were examined with scanning electron microscopes, Raman spectroscopy, and tested using an organic compound, methylene blue dye, for degradation results. The most effective process was drying the beads with a tumbling machine and then the beads were baked at 600°C for 8 hours to preserve the 1 mm borosilicate glass beads’ shape. 

The degradation tests found the TiO2 coatings are approximately 13 times more effective at degrading organic compounds than sunlight alone. The next step in developing this technology is to do a full scale test with all the tubes in the reactor filled with TiO2 coated glass beads. 

[bookmark: _GoBack]In the future, the information learned during the internship will be applied to creating a strong crystalline scaffold structure without glass, so that only the catalytic material is occupying space in the water purification reactor.

