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Synthesis and magnetic properties of multi-element iron nitride nanoparticles by
controll of site selectivity and degree of order
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We have challenged the synthesis of the (Fe,M)16N2 nanoparticles which

substituted Fe of Fel6N2 having high saturated magnetization with the transition element M to create
the rare earth elements-free magnetic material. We chose Co, Ni, V, Cr, Mn, Al as a M element
according to the theoretical calculation of magnetic anisotropy. After making o -(Fe,M)OOH as a
starting material by neutralization oxidation process, we got a -(Fe,M) by reduction, finally we got

(Fe,M)16N2 by nitrogenation. The production yield of a -(Fe,M)O0H and (Fe,M)16N2 are greatly
affected by M element. High coercivities of 2000 Oe were finally provided in Co and Co-Al addition
systems. It has been able to show that this material has the possibility as the hard magnetic
material.
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