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Challenge to elemental magnetic separation method based on equilibrium phase
diagram in strong magnetic field
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Equilibrium phase diagrams includin? magnetic phases can be controlled by a
strong magnetic field. A strong magnetic field preferentially synthesizes ferromagnetic materials
from raw materials in the direction that maximizes the magnetic energy gain, thermally stabilizing
them and suppressing thermal decomposition. A new magnetic separation technique was attempted by
applying a strong magnetic field to a sample containing multiple elements, selectively synthesizing
ferromagnetic compounds and eliminating other elements. In particular, in Mn-Bi-Sn-based samples, no
compound synthesis occurs at low temperatures, but when a strong magnetic field is applied, the
ferromagnetic MnSb phase is preferentially synthesized, with Mn and Bi remaining. At high
temperatures, Mn2Sb is synthesized and Bi can be separated. This research has revealed new magnetic
field effects, such as reaction rate control, reactant selection, and element concentration by

applying a strong magnetic field.
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