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Research

Research in my lab is focused on the synthesis of value added industrial products from
soybean oil or other vegetable oils. Chemical modification of the soybean oil, or the fatty
alkyl esters of soybean oil allows the synthesis of products with enhanced properties for
potential applications as surfactants, lubricants, polymers, and adhesives. A higher focus
is on developing relatively green syntheses which are industrially applicable.

One of the main focuses of my research is to gain understanding in order to control the
factors which determine the products of a particular synthesis. An example of this is
shown by our ability to synthesize either a branched oleochemical with potential to be a
lubricant additive, or an acid degradable ketal with possible use in protein extraction,
both from the same starting materials. In another example, the synthesis of four
oleochemical cyclic carbonates, using readily available vegetable oil based materials
were improved by the use of supercritical carbon dioxide. Using this route, the material
can be produced in only 1/3 of the time reported in the literature.

My research also has an applied side, where various materials are made, with a focus on
what the industry needs in the near term. Interesting materials, such as a powerful
friction reducing lubricant additive, an environmentally friendly detergent builder, or a
glycerol containing surfactant have all been made.



These are just a couple of examples of show how our research unit is helping to improve
the way we utilize soybean oil and soybean oil derived products. These steps will help
ensure the place of renewable agricultural resources in the United States, and decrease
our dependence on non-renewable petroleum.
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