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The convergence of two chronological events, the advancing use of plastics and the proliferation in radiation environments, has resulted in basically two emergent technologies: the development of polymers for use in radiation environments and the use of radiation to develop and modify polymer materials for specialized applications. The types of radiation found in radioactive environments include energetic photons, thermal neutrons, fast neutrons, light ions and heavy ions. Chemical changes are produced in plastics by the ionizing radiation interacting with the polymer material resulting in the liberation of electrons from the atoms of the polymers. Radiation induces modifying processes in the polymer chains that produce chemical changes in the materials' properties. These processes can occur separately or in combination with one another and, depending on the nature of the material, one or more can occur simultaneously. Molecular excitations may be transmitted through the material as phonons or excitons which may cause bonds to break and produce scission, and cross-linking of the polymer chains. In many cases, dissociated hydrogen atoms and other small molecules move through the material and diffuse out as volatile species are formed. Dehydrogenation or the liberation of hydrogen atoms produces dangling bonds which eventually saturate and results in cross-linking. Other molecular emission processes, double bond formation, triple bond formation, dipole formation and precipitate formation by self clustering of the injected species can also occur. Our studies have revealed the effects on the polymers by radiation using energetic ion beams and have allowed us to modify the polymers as a result. This is a review paper of our work on the ion beam interaction with polymers, published as a chapter in the book, Advanced Functional Molecules and Polymers Vol. 4, Gordon and Breach Science, Japan, (2001).
1. Presenting author: 

A. L. Evelyn 
2. Contact author: 

A. L. Evelyn 

Center for Irradiation of Materials 

Alabama A&M University 

P.O. Box 1447
Normal, AL 35762-1447  U.S.A. 

Email: leslie@cim.aamu.edu 
Phone: (256) 372-8713 

Fax: (256) 372-8735 

3. Presentation preferred: Oral 

4. Topic: Materials 

SMMIB 2005 
