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Magnetic Properties of Fe-Bearing Spinel
CaO'Si02'A|203'Mgo System
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Magnetic Properties of Fe-Bearing Spinel

Spinel Crystal Structure
: Cations (A & B sites)

Diamagnetic or Magnetic Cation
Randomly Substituted in Both Sites

@ Frustration

A ; N Inter-Sublattice Intra-Sublattice
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Determine Antiferro- or Ferrimagnetic Properties
If, Jag >> Jan,Jgg = Ferrimagnetic Ordering in Spinel

@ Non-Collinearity

AB,0, crystal structure When magnetic Cations are
Substituted by Dia(Para)magnetic Cations.

"."Diamagnetic Cation are in A or B site non-equivalently
Inter-sublattice Interaction Decrease
@ O0site : Oxygen(0%) Broken Antiparallel Between A & B site

Paramagnetic

) Asite : Tetrahedral site, +2 Charge
@ B site : Octahedral site, +3 Charge



Magnetic Properties of Fe-Bearing Spinel
CoAl,Fe,.,0,

A Site Co?* (Ferromagnetic)

- Fe3* (Ferromagnetic)

Al3* (Paramagnetic)
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Magnetic Field Dependence of Magnetization at Room Temperature for CoAl,Fe,,.,/0, Spinel

Al3+(Paramagnetic) Fraction Incr

v Mg Decrease
v Lower Ferrimagnetic Properties

When Cations are Substituted by Al in Spinel’s B site,

Ferrimagnetic alignment is broken & Magnetic properties weakened gradually




Application

Magnetic separation of Fe-Bearing Spinel

CaO'S|02'1 SWtOA)A|203'25WtO/0FetO'SWtO/OMgo .MgAIXF(Z-X)O4 CompOSition (mass%)
holding temp. (K) magnetism Ca Si Al Mg Fe
e ot 1823 mag 2064 1.7 637 449 1881
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quenched from 1473 K after isothermal cooling
Non-Magnetic
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XRD patterns of the magnetic and nonmagnetic(paramagnetic) part of solid Ferrlmag_netlc . Paramagnetlc
under different cooling condition (Fe-Bearlng Splne|) (Amorphous GlaSS)

Annealing at 1473K By Thermodynamic Equilibrium, Fe contents in Spinel increase and Spinel’s
Magnetic properties increase(Larger Mg & Hysteresis loop). As a result,
Grinding at R.T Spinel which charged with Ferrimagnetic properties could be classified by
Magnetic separation and We can have possibility to recycling Fe in spinel
Magnetic Separation  (High Fe content)
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