New Technique to Probe Radiation Chemistry

All of the previously described surface studies have potential applications to
catalysis. Recently, at Wellesley College, with active participation of undergraduate
students, | have pioneered a technique for studying radiation chemistry with surface
science methods. Radiation chemistry involves the study of how high-energy
particles (e.g., electrons, protons, alpha particles) and high energy photons (e.g., X-
rays and gamma-rays) interact with matter, inevitably causing ionization (removal of
an electron from a neutral molecule to form a positively charged ion). Radiation
chemistry has numerous applications, including modifying physical properties of
polymers, curing surface coatings and adhesives, sterilizing food and disposable
medical supplies, treating sewage sludge and exhaust gases, synthesizing organic
molecules, and treating cancer. Typical radiation sources employed in such
applications include: (1) natural or synthetic radioactive isotopes, (2) X-ray
generators, (3) particle accelerators, (4) Van de Graaff generators, and (5) nuclear
reactors. Although the above sources produce radiation with energies in excess of
thousands of electron volts (eV), the primary result from the interaction of such high-
energy radiation with matter involves the massive production of low-energy
secondary electrons. Electrons with energies as low as 10 electron volts may have
sufficient energy to cause ionization and may provide better insight into radiation
chemistry. My students at Wellesley and | have demonstrated that the exposure of
multilayers of an adsorbate to low-energy (< 55 eV) electrons under ultrahigh
vacuum conditions followed by temperature programmed desorption is a new
method of investigating radiation chemistry. One manuscript has been published in
the Journal of Physical Chemistry.



