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Final Te‘chnical Report

I Abstract of Technical Progress The research objectives of this grant
included the discovery and invention of Air Force materials that convert potential
environmental hazards into environmentally benign materials. The first approach
involved the excitation with light of model hazardous materials and the initiation of
chemical steps which either cascade to cause degradation, or produce materials that are
readily degraded into environmentally benign substances. The second approach involved
a multidisciplinary attack on the investigation of the degradation mechanism through the
use of a range of state of the art spectroscopic techniques to characterize the structure and
dynamics of reactive intermediates generated by photochemical excitation. Specific
systems investigated have employed time resolved electron spin resonance and time
resolved optical absorption and emission to characterize reactive intermediates.
Photoinduced electron transfer has been shown to have excellent potential to serve as a
general method in initiating the photodegradation of a range of hazardous materials such
as high energy fuels and fluorinated hydrocarbons.

II. Accomplishments/New Findings: Among the highlights of the accomplished
research are the development of time resolved electron spin resonance as a spectroscopic
technique for the investigation of reactive intermediates produced by the photochemical
excitation of hazardous materials employed by the Air Force and the development of
photoinduced electron transfer as a general method for initiating the degradation of
hazardous materials employed by the Air Force. These results are important to the fate
and transport of hazardous materials, because they can be employed to study a wide range
of systems of interest to the Air Force. The results are relevant to the goals of
discovering and inventing methods for environmentally benign degradation of hazardous
bulk materials commonly employed by the Air Force, such as fuels and high performance
polymers. These goals are relevant to the Air Force mission of minimizing the
environmental impact of end product/waste materials required in the execution of the
nation's defense, and have broader impact beyond the Air Force mission for civilian
technological challenges of environmental benefication and protection from hazardous
materials.
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IV.  Personnel Supported: Dr. Igor V. Khudyakov
Dr. Nikolaos Kaprinidis
V. Coupling Activities

Year 1:

The PI attended a meeting organized by Major Martin D. Lewis, Program
Manager of AF Basic Research Program in Environmental Quality, on 13 May 1994 at
Tyndall AFB in Panama City, FL. The topic of the workshop was Subsurface Fate and
Transport of Air Force Hazardous Materials. The PI spoke on the Fate of Hazardous
Aerospace Materials: A Supramolecular Photochemical Investigation of Adsorption on
Metal Oxides and Porous Solids.

The PI attended a meeting with Dr. Frederick Hedberg and other AFOSR grantees
on 23 August 1994 at SRI's Washington Office in Arlington, VA. As a result of that
meeting, Dr. Theodore Mill of SRI in Menlo Park, CA sent the PI a sample of the
Dinitramide compound for some preliminary ESR measures.

Year 2:
Dr. Susan E. Burns, a postdoc of Prof. John Hassett at SUNY, Syracuse, visited
the PI's laboratories on April 29, 1995 to discuss the AFOSR project.

Lois Gschwender from Wright Laboratory at Wright-Patterson Air Force Base,
Ohio sent us two samples of perfluoropolyalkylether for chemical/biochemical fate of
spilled material studies used in gas turbine engine oils.

On June 8 and 9, 1995, Dr. Nikolaos Kaprinidis (post-doc in the PI's laboratory)
attended a Joint USAF/Army Contractor/Grantee Meeting on Subsurface Contaminant
Fate and Transport in Boulder, CO and presented a paper on "Photochemical Effects on
Fate and Transport of Hazardous Aerospace Materials: A Supramolecular Photochemical
Investigation of Absorption on Metal Oxides and Porous Solids."
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