Probing Electron-Induced Reactions in Nanoscale Thin Films.

An important focus of my future research at Wellesley will involve applications to
environmental chemistry. | plan to use the post-irradiation temperature
programmed desorption technique developed at Wellesley College to study the
interaction of low-energy electrons with hazardous organic compounds such as
carbon tetrachloride (CCls). This project has potential applications to electron-beam
driven low-temperature plasma reactors that are currently being developed as an
efficient method for on-site decomposition of hazardous organic compounds. The
projected cost of remediation of hazardous waste sites using current technology is
$750 billion to be spent in the next two to three decades. Cold plasma remediation
has been identified recently as one of the key technologies for the 21st century.
Although relatively high-energy electrons are utilized to produce the cold plasma, it
is the low-energy (< 20 eV) secondary electrons that are postulated to initiate the
decomposition. Detailed studies of how low-energy electrons interact with chlorine-
containing organic compounds will provide a rational basis for optimizing operational
conditions such as electron density, electron energy, and the introduction of auxiliary
reactant molecules in cold plasma reactors.



