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Site Determination of Zn and Mn Doping into Protein Encapsu-
lated Fe3O4 Nanoparticles1 V. POOL, Dept. of Physics; Montana State Uni-
versity, M. KLEM, Dept. of Chem. and Biochem.; Montana State University, J.
HOLROYD, Dept. of Physics; Montana State University, T. HARRIS, R. SZI-
LAGYI, T. DOUGLAS, Dept. of Chem. and Biochem.; Montana State University,
M. YOUNG, Dept. of Plant Sciences and Pathology, Y.U. IDZERDA, Dept. of
Physics; Montana State University, CENTER FOR BIO-INSPIRED NANOMATE-
RIALS; MONTANA STATE UNIVERSITY TEAM — In this study, particles grown
inside ferritin protein cages with 10%, 15%, 20% and 33% zinc or manganese doped
into Fe3O4 were measured by XAS and XMCD. These spectra were compared to
standards and molecular-orbital calculations to determine where in the Fe3O4 spinel
structure the dopant is substituting. Doping into the various Fe-sites of the Fe3O4

spinel structure suggests that there will be a significantly different magnetic moment
per iron lattice position depending on whether the A-site or B-site is favored. For
Zn-doping, our results support Zn in the +2 valance state and preferentially sub-
stituting in the B-site octahedral site. For Mn-doping, we find Mn also prefers the
B-site octahedral site, but may cause a structural transition to the γ-phase Fe2O3.
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