
CHEMICAL DYNAMICS IN ENERGETIC MATERIALS INCORPORATING ALUMINUM NANOPARTICLESWILLIAM K. LEWIS, BARBARA A. HARRUFF, K. A. SHIRAL FERNANDO, MARCUS J. SMITH,ELENA A. GULIANTS, Nanohemistry and Nanoengineering Group, University of Dayton Researh In-stitute, Dayton, OH 45469; CHRISTOPHER E. BUNKER, Propulsion Diretorate, Air Fore Researh Lab-oratory, Wright-Patterson Air Fore Base, OH 45433.Aluminum nanopartiles are widely onsidered attrative as fuels due to the high heat of reation assoiated with their oxidation, andthe potential for fast reation due to their small size. However, the reation dynamis an also be strongly in�uened by the passivationlayer that oats the reative metal surfae. Typially, this takes the form of a naturally-ourring oxide shell on the nanopartile, butother passivation shemes are now available. We have reently developed a sonohemial synthesis proedure to produe aluminumnanopartiles apped with olei aida. These nanopartiles have an aluminum metal ore, some organi-provided oxide, and an organishell. To investigate the effet of the passivation method on the hemial dynamis in energeti materials, we have studied samplesonsisting of a mixture of a metal nanopartile fuel and an ammonium nitrate or ammonium perhlorate oxidizer. The metal fuel iseither ommerially available oxide-oated aluminum nanopartiles, or the olei aid-apped nanopartiles. The energeti samplesare ignited with an IR laser pulse. Following ignition, the hemial dynamis are studied using visible emission spetrosopy andmass spetrometry. Preliminary results suggest that our Al-olei aid nanopartiles are able to reat more rapidly than those that areonventionally passivated with a naturally-ourring oxide shell.aK. A. S. Fernando, M. J. Smith, B. A. Harruff, W. K. Lewis, E. A. Guliants and C. E. Bunker J. Phys. Chem. C 113, 500 (2009).


