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Motivation

Magnetic materials comprise a significant portion of power electronics. To decrease the size requirements,
new materials are required to work In conjunction with improved semiconductor switches. Specifically,
magnetic materials capable of operating at higher switching frequency are needed.
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Svynthesis from Fe(0) Electrochemical nitridation Salt Metathesis with Li,N

= Current methods enable large-scale iron of iron wire = Effective for early transition metals

ga”OPa;;";;ZSZféhes's (Huber, 2011 US = Growth of y’-Fe,N demonstrated in LiCl- mmm
atent #7,972,410) KCl eutectic melt, y’-Fe,N Formed at TiCl,

" S'Zel contrc?l by reversible magnetic surface of Fe(0) electrode, Li;N nitride ZrCl, ZrN
agglomeration source (Ito Electrochimica Acta 2000, HfCl HEN
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Goal: Development of a low temperature
approach using a room temperature ionic
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= SEM-EDS confirms nitrogen content = Even with the use of crown ethers, = Decomposition to elemental
= Powder XRD- mixed phase + iron oxides we have yet to observe solubility of metal
= Currently working to optimize conditions to LisN in the RTILs FeCl; + LizN —> FeN + 3 LiCl

give phase pure material = Currently exploring other avenues » When reaction is performed in dilute
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