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Abstract

Sc doped M-type hexaferrite BaFe10.2Sc18019 was prepared with the conventional solid state reaction
method. The phase and magnetic property transition processes in the sintering process of M-type
hexaferrite BaFe102Sc1.8019 have been investigated. Results show that the spinel phase BaFe;04 and
ion-deficient M-type hexaferrite dominate when sintering temperature is lower than 1000°C. The
M-type hexaferrite BaFe1.2Sc1.8019 appears above 1050°C and does not become a single phase until
1200°C. Both the remanence ratio and coercivity of the samples decrease with increasing sintering
temperature and drop to nearly zero above 1200°C. However, the saturation magnetization of the
samples increases with increasing sintering temperature until 1050°C and then decreases. The
magnetic property transition process agrees well with the phase transition process. The above re-
sults show that incorporation of Sc3* into the M-type hexaferrite needs a higher thermal energy than
that of Fe3+, and will lead to a drastic change in the magnetic properties of M-type hexaferrite.
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ASCR A A S DL 2 T B ML R B ik BaFe10.2S¢1.8019, FFXTHAESEEE 1L F2 H B AH 2R BB 1 ok i
T—EHAR. ERRY, LREEELT1000CH, RFEFAHBaFe 0. MR FERR MBI ZRE f R
FERBLETY . LRERERT1050CH, MEZKEEBaFe102Sc180100T 1A . EEHHREREE
£|1200°CH}, BaFe1o2Sc180104 ABAPFERFET LW+ . BEREGRENIR, RE-WHIR
B ABEBUR B K, HERGER R T 1200 CHRREZEETF . WMBAL R R R AR R
FHRZEPTHRE, HAE1050 CHIRRIARIRAME, F/EEHEK. BiERNZRAES A MR
—EH. U EERRY, M TFed, ScHMMAEKAKKBRFEERKNNGE, HEIPEMBGRE AR
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1. 5I8

M 2445 4 BaFe,019( LA T 1% BaM) A2 /N Mk A A 1) —Fi[1]. BaM &R Z5 #m) LG B2 SRS*R*
BRI BEHS, K, S 10K BaFe,0,, R U (BaFes01y)’» S*. R*MHIFRH S. R %8 ¢ fillffE 180°
EFE ATt AR TR di A B4, BaM iy ¢ SR B0 1 4 1) Sk, A O e R0 B s 25 1) e M (K = 3.3
x 10° J/m?) [2]. R, 723 25 0 L4 B, BaM )32 2 FH 7K i DA R 1y 2 P A7 o 25455 [3] [4] [5] [6]-
Btz oh, HAE GHz MBI A A 77 R A I AE N AT S ok, BRI T% BaM 2
HRAF A, ZWit—BE 7 BaM fEHAB T BN H[7]. e, Al Al Ga KB A4 H T BaM
IR 2% 6 S (8] [9] [10], 17 HeAthi i In A1 Co-Ti {145 44 ZNHE W P44 BaM FRIRE % 1A S 1k 3 3 [11] [12]
[13] [14]. #ESCHRIRIE, Sc* X} BaM i Fe* [/ AR o (i H 4% ) S 1 B0 35 A, KN R,
T L B B AR 28 R A 45 2 2R BB [15] . S 54554t BaM Wik &s M AN 4% 1) S ek ) K 24, A LAl —
FhREEMERTRH16]. HE— DRI TCR I, BB R RIS W 22, T Sc* 544 BaM(LA T
fEFR ScBaM)#AA #E AR A PR, X e 7 HaT BER T —Sepr B B R AL [17]. SR, B EIPAE,
Sc* 57 xt BaM A Rt B2 P R R A LR T W R G T . R RL SR T AR Tl AR PR, AR
ik C 2 ST 2 SR AR B G i [18] [19]. [RIAE, FEME SRR R G R i M TR A
BT 7712 —[2] - %+ ScBaM [El A e 45 i 72 Hh AH AR (1) R GURE 504 A B T3 LRV IR 128 b — AN RN
BRGMHEM. A T/E, BATERGHITT S B4 M BV E K BaFesq,Sc; g010 b4 FE A FIAS
DA Rl o P AR

2. LT

ASCR AR R R4 T S5 MBS AR IK BaFeso,Sc16010. #141i/%(99.99%) ] BaCOs,
Sc,03 Ml Fe O3 B A H& AL 22T LI RE, R AERIE 24 N/ KEREE TR S THR, FHEA R
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F(950°C~1250°C)ke4h 10 AN/, AT IFNT A, ZJE1% 1°C/min %% 100°C, BEf5 HARRR. X H
LRATHHX(XRD, %54 Rigaku D/Max 2000PC)FH K4 HTAf i AA 4544, $3 il 7 RAMBE(SEM, BI52h
Hitachi, SU8010)H k7 Hrtfdn i i MuE s, Lx &I E((PPMS, %45y PPMS-9, Quantum Design)
AR IR BN RE SR TV SMY) SR IR S ARG S5

3. GREHH

Kl 1 A ERe S IR 25 A T A3 =) XRD ATt . I af DUE 2 besh iR %y 950 CHY,
BRA W 5 VUM : Fe,O3, Sc03, BaFe,Op FIHELIT M AUPUERE AR (Kl h “+” WEAARK 7). X
ANMBRER ) M Tk SR T i A BaFe,Oi0 (10.2 < x < 12)80# BaFe,Sc,050 (10.2 <x < 12,0<y < 1.8). i%
XRD I&7E 1150°C LA 94871 2k % W] BaFe,Os0 Lt BaFe,Sc,0q0 4 1l fiE. MeAh, HRIECHAIRIE, 2B T
Sl 2R T SR ARG FRAH MBI R T O LR L, R PP M Bk BaFe 019(10.2 < X < 12)
(7= AR AT AR IR TIX A5 0 [20] [21] [22] [23]. A5 Fe Os I 22 AH =4 3 B [ M S BLIE ¥ A 45 3R . 7
1000 C e iR & T, Fe,Oq ISR FEACTT BaFe,Oqq FIIETRIG R, 18] M ALk {4 BaFeOyo 15 21—
ghib. MkeshiREIAE] 1050°CHE, Fe,03 Fl1 BaFe,04 I 2, Sc,05 HIEH LT &, fEpEE L5
(U Y ILAE BaFeOqg WAL I 2N . Fifi 35 8 25 W 1A T 1, BaFeOng MU SRR BEAIC, I H IILIGE 06 5
B, (RN BN, MR EIAR] 1200°C &L R, HBENLE B4 HT H L0, B
BT [ AR S S 5E . FTLL, HRER Sc iR T2 A KT Fe, w LA ZE MET HE F 0 i 2 M B4 A
1A BaFe;q,S¢; 019 HUE .

Kl 2 52 1250° CHRREGTRIE T FTTS BaFeio,SC1s010 AN KT XRD 75 & ARHEAT I BT LATHER i be
gL T3 2 i BaFe,Sc1 g0 MEH FEAE W AN : a=b= 5.94A, ¢ =23.67A. TIE TS S BRI SCik
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Figure 1. The XRD spectra of powder samples with the same
stoichiometric proportion as BaFe;q,S¢; g0 but under different
sintering temperatures
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TRIG B4 BaFey,SC1 6010 MR AR H K@@ = b = 5.96 A, ¢ = 23.61 A)BNEEL, FEHM KT
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Figure 2. XRD spectrum of BaFe;q,Sc; 019 powder sintered at
1250°C
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Figure 3. SEM images of the samples sintered under the temperatures of (a)
950°C, (b) 1050°C, (c) 1150°C and (d) 1250°C
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Figure 4. The temperature dependence of room temperature (a) magnetic hyste-
resis loops, (b) coercive field (H,), (c) saturation magnetic moment (M) and (d)
remanence ratios (M,/M;) for powder samples sintered at different temperatures
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Bl 4 REIERT, bedh BT re i i ma e o b e 45 0 AR . ] 4()rTLAE Y, R S 0 R i [ 2%
Wt Joe 22 U P R AR A R A T B R ISR o T A (D) 3R B ity (10 T3 (H o) i o 465 5 32 1) s T a2 T B A1 . B A
1), B4R KT 1000°CHF, H, KX+ 30000e, iXtHUil] T pessiR S T, EfiAk BaFe,Oy (10.2 <X
< 12)f FEMIRE ). LB T 1200°CHF, H B R RS20y 00e, Wi B T [ AH SN f 45
M LA & BaFes,Scy g019 Fll BaFe,Oyq (10.2 < x < 12)FHA FAUM SR 51, (HRESESHHERKER. M
TSR BaFey,S¢1 801 MMM 10 SR AR T, RO RN . 18] 4(c) R AR S 1 LRI
A5 B (M) T4 B 8 465 T B AR T s T ST A K, 7E 1100°C A B — AMRAl,  HHAE 2 )5 Bl e 4 15 5 1)
T S R PG o F TR R SR P BOR R AR 3, B AREYE I AR A R A R TR S5 = M A A o I8 4]
PLIAA, M T BRI 3E K2 5 T BaFe,Ogg (10.2 < x < 12) AR K, 112 )5 I BEAIS )2 B T~ BaFeq,,SC1.6019 I
PR A SCERIRE, ARRETE SR FeT B &I M RUERSE R S. Ry S*. R FLHIAM R T 2 8] 1)
AR, AT BERS S50 M IIBEA[25] [26]. M 7E 1100°C i H B WA 58 3E— 25 1 B 7 B 45 I 24 1050°C
PL BB, BaFeq,ScigO19 FFURTE Mo 4 4(d)2 BHAE it IR 1% L (M M) it Joe 435 5L FEE P P o T O80T FRAEG, - G
AL EIEFD H AHSRAL, 2P UiBH 7 M BUBRSEUATE Sc B 2R G e R RAVER B} 1) FR il 1 A R ) B A
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AR SCR [ M R B T ScT B4 M BRI SR BaFey,Sci 050, 5T H7E b 45 i F2(950°C
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