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ABSTRACT

AN INVESTIGATION OF NANO-PHASE GOETHITE AND ITS ROLE IN PROTECTIVE RUST FORMATION

Jonathan Wood

Old Dominion University, April 2005

Advisor: Dr. Desmond C. Cook


Recent research in corrosion science has revealed that goethite (-FeOOH) is an important iron oxide in the formation of protective, adherent rust layers on exposed steel.  Moreover, these adherent properties seem to be attributed to small particle, nano-phase goethite.  The investigation of goethite includes particles ranging in sizes between 10-200nm, both pure and chromium substituted, using Mössbauer spectroscopy at 300K, 77K, and 4K.  The analysis of these spectra produced a reliable means of quickly identifying particle size and magnetic properties.  A 15nm particle at 300K has an average hyperfine interaction of 13.28T while a 50nm particle has an average interaction of 35.10T.  Similarly, differences between chromium substituted and pure goethite were found using Mössbauer spectroscopy. A 15nm pure particle at 4K has an average hyperfine interaction of 49.69T while a 15nm Chromium substituted particle as an interaction of 49.84T.
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