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ABSTRACT

La-Co co-substituted magnetoplumbite-type ferrite is a base material used for high-performance ferrite magnets.

The presence of small amount of Co™" dramatically improves the coercivity. The unquenched angular moment

of Co”" must enhance the uniaxial anisotropy of M-type ferrite, however, the Co occupation site, i.e., the oxygen

coordination, which is the key of the magnetic anisotropy, has not been revealed. We review the series of works to
identify the Co substituted site in La-Co co-substituted magnetoplumbite-type ferrite.
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Table 1  Crystallographic Fe sites in M-type ferrite with space group P6,/mmc
and relative magnetic moment directions at the sites.

Wyckoff notation Oxygen coordination Moment direction
2a Octahedral il
2b Bipyramidal 1
41, Tetrahedral !
41, Octahedral !
12k Octahedral 1

Fig. I Crystal structure of M-type ferrite.
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Fig.2 Schematic crystal field splitting and occupation of Co*" (3d”) in
tetrahedral and octahedral coordination environments.
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Fig. 3 La and Co concentration in La-Co co-substituted SrtM ferrite
determined by WDX. The dotted line represents the relation of
x=y. La’" charge compensation is fulfilled by Co*" and Fe’" in x >y
samples.

2022 4 4 H

ek La-Codb @ SIMAI 7 = 5 4 b Ti&, Fe’' % Co™ T
— IR L, ZOBEMME D 72D La¥ TSP o— & @
TBEV)HEEEED S Lak CopSRiGA ST w2
L2 L, 4 OB oML, M TldLa & Co At
EHERTIERL, ComMlamd ) HEIMAONTVRE LW
AT ERRLTWVWA, 2NFTIZH La-Co JLEHE SIM B 7 «
T4 PDLak CoDIEFEmMEIZE L C Laflpizx} L Cont
EETWS LD Ba e LTHREPRW En) 2 &,
LAt AR 2 FE D WM 2 SR D o 7. F 7,
TFe- X AN T 4l OB B & B Fe™” DAL o Rmz?
LIES % &, La-CodLiEie SIMAI 7 = 5 4 + O COER
HWEIZDOWT, La™ & Co O TIibh b0 TIE AL,
WA L72La 120 LT, Co™ LU Fe ASBIL SN TIHAET
LFTLOMTREI S TWD EWH 2 EDPIEIC R - 7.

T 7, HEEREEES N2 LT, BALE R Mo
AL % IR LA R G E 2 IR & 22 CFHili3 % 2 & A8
THEE 72 o 72, Fig. 4 AR 2 HWTHE L2, BILES
1R R R R ORALHRTH L. EHHDHATDE
W35 T 20 up WA (=M) § 525, B Z W NILHER 2212
BN 2D L, BALREES 1613 & 2 AR OB 0L EE &
%%, WALRES I OBALmRE, FEEHRO b O TITFIEIC
HWINL 175k Oe THEFI§ 5% — 4 T, La-Codbi@E#fiz L7-%
DT, BB MRS VW ER L, SRISET 5%
WhT 40 kOe FRIE N & 70 4. WAL S il i1 & W)y m o
WAL AT S RE S 5, BHMEWA H, % Hy = 2S/M, D
FRICRAED 2 225 TE, 20 CoflBMKAM: % Fig. 4 N3H
BUZ/R L7z, Co™ oft & BGFHHAICIIEOMBELH ),
MU — R B o1 F1E Co” DL BB DTH D
LEZ5.

3.2 @A MEE

CORRICEIE SN, ALRLK & BB ST MO R IS A LS
T o I HAERREE HV, EROMBEN LS E275 2 LT
B4 N OFEET- 7.

25 T T T T T
Sry_LaFeis,Co,O19
x=y=0 - Hlla —= Hllc
x=0.37,y=021 -~ Hila —e- Hlic
20 HEEro—or—Crait—io et — 80— 88—

-6
15k -

5 SryLaFe|,.,C0,019 | 7|
10 1 1
0.0 0.1 0.2 0.3
0H I I I Y L
0 10 20 30 40 50
H_ g (kOe)

Fig. 4 Magnetization of Sr,_LaFe,, Co,0,, measured at 7= 5 K. Co™
concentration dependence of H, (inset).
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Fig. 5 Zero-field *Co-NMR spectrum of La-Co co-substituted SrM ferrite.
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Fig. 6 La and Co concentration measured with WDX for the samples
treated at several O, pressures. The upper limit of Co concentration
increases with increasing O, pressure. x = y relation is maintained
with po, = 387 atm. The samples with x >y were not in a single phase.
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Fig. 7 (Left panel) H, for the polycrystalline samples synthesized under
high oxygen pressures (solid circles), plotted with H, for the single
crystals synthesized under ambient pressure (open circles). (Right
panel) The fraction of Co”” occupation site determined by NMR
intensity.
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