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Abstract 
Statement of the Problem: The admixture of 3d transition metals to particles and ceramic structures of non-reducible metal oxides has given rise to a variety of functionalities used in industrial applications. However, it is not easy to control  the impurity localization and  the nanomaterials' functional properties.
Methodology & Theoretical Orientation: Powders of Fe-Mg-O nanocomposite particles have been grown using a novel chemical vapor synthesis approach which involves metalorganic precursor decomposition inside the combustion flame. After annealing in controlled gas atmosphere composition distribution functions, structure and phase stability of the obtained magnesiowüstite nanoparticles were measured with a combination of methods. 
Findings: 57-Mössbauer spectroscopy measurements revealed that - depending on Fe loading and annealing temperature - either metastable and superparamagnetic solid solutions of FeIII ions in periclase MgO or phase separated mixtures of MgO and antiferromagnetic magnesioferrite MgFe2O4 nanoparticles can be obtained.
Conclusion & Significance: The combination of the present hybrid combustion technique with annealing protocols emphasize the great potential of vapor phase grown non-equilibrium solids: Applying this method, phase separation, disproportionation and the appearance of magnetic properties can be tuned intentionally. Different from their bulk counterpart, MgFe2O4 nanoparticles with identical composition and structure are superparamagnetic and are promising material components for Magnetic Resonance Imaging (MRI), as high density information storage materials or for magnetocaloric refrigeration. 
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