Jouwrnal of (he Korean Ceramic Society
Vol. 30, Neo.3, PP.236~242, 1993,

Sa|ZAXI5l0f| |8t Ferroxplana Ba,CoFe,On O|Ml THEES) HZE

ZMA - ZES - OIAE - LEHS
Al 2)s o)A 2T

(19934 19 30d F:)

Preparation of Fine Single-Crystalline Particles of
Ferroxplana, Ba.Co,Fe 0z from Crystallization ol Glass

Seung-Jac Kim, Dong-Ho Kim, Jae-Dong Lee and Tae-Ok Kim
Department af Inorganic Matenals Pusan National Universily
(Recewved January 30, 1993)

2 o

Ferroxplana 5474 m|23A& Azslr) g3 7|& 9724 Ba0-B,0,Fe,0,-CaOA F=lERE] f=ld5hy

oz 725 ferroxplana®) #4712 EAel ele] a&sielch 13007 o) 4] AA d=elzis Fd" Alge v
= a)ed o] o] REE o] A chutA R ey, o] 7] 514 ferroxplanas WA 2 matrixviel 4] 880~

;)

o50C ol 4] ol dskE 950 HE] 287} AztEgdrel. FER ferroxplana #le] TEApE, BA1E 22|32 Curie
sz 77k 39emu/g, 166 Oe, 610+ 5 Keich

k

ABSTRACT

As (he fundamental research on preparation of [ine single crystalline ferroxplana by means of glass-crystalliza-
tion methods using sleel twin-roller, the properties of ferroxplana crystallized from glass were studied. Most
of lhe specimens quenched by twm-roller at aboul 1300C were glass phase. the crystallization of these glasses
underwent multi-steps and ferroxplana phase was only stable in the temperature range of 880C to 950C.
Above 950C [erroxplanz begines to be decomposed m glass, Ferraxplana had such magnetic properties as
M. =20 emu/g, yHc=166 Oe. and Curie Temperature, T, =610 5 K.
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Table 1. Compesilions of Glasses (mol%}

Emple L Composition (mole%)
No. BaO | CoQ | FeO; | B,
Al 350 100 300 250
A2 341 122 293 24 4
A-3 33.3 143 28.6 23.8
Bt 36.3 91 97.3 27.3
B-2 35.5 11.1 26.7 26.7
B-3 34.8 130 26.1 6.1

[ c1 375 8.3 25.0 29.2
o 36.7 10.2 245 286
C3 36.0 L 12.0 240 28.0
D-1 384 7.7 231 308 |
D2 37.8 94 226 302
D-3 371 111 22.2 206

| E1 39.3 7.1 214 322
E-2 8.6 8.3 210 316
E-3 37.9 104 207 310
F-1 400 6.7 20.0 33.3
F.2 39.3 82 19.7 32.8
F-3 38.7 9.7 19.3 32.3
G1 106 6.3 187 344
G-2 400 7.7 185 33.8
G-3 394 9.1 182 333
H-1 412 59 17.6 353
H2 406 72 174 348
H-3 40.0 8.6 17.1 343
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Fig. 1. X-ray diffraction pallerns of D-1 sample using
the different guenching-methods.
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Fig. 2. DTA curves ol amorphous samples; (a) D1, (k)
G-1.
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Fig, 3. X-ray diffration palterns a function ot tempera-
ture [or amorphous sample, 1)-1
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Fig. 4. ¥-ray dilfration patterns a function of tempera-
ture for amorphous ample, G-1.
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Table 2. Resultant Crystals Crystallized at 80T
the Glasses in This Study

for

Sample Resultant cryslals —‘
No at 900 {by XRD)
A-1 RaFe.0y., unknwon
A-2 BaFe.,0 . unknwon.
A3 BaFe 0w, unknown.
B3-1 BaFe :0w, small CoFe:0., unknown.
B-2 Pale) 0w, uninown.
B-3 BaFe, ;0w small CoFes0y.
C-1 BasCo.Fe0s,. small CoFe:O,.
C-2 BaFe,,0n CaFe.0,.
C-3 Ba.Co,Fes0s, small CoFesQ.,
D-1 Ba.CosFey ;0.
D-2 BaFe O Cole;0,. unknown.
D-3 Ba:CouFr:0y, small CoFes0y.
1 | BaFeuOw CoFe |
E2 BalFewOy, CoFe.(s, unknown
E-3 Ba;Co.Fewn(y, CoFe0,, unknow.
F-1 BaFe ;0w CoFe:0,.
F2 BaFe;:0mw, CoFes0), unknown.
F-3 ColFe, small Ba,CosFepOos.
G-1 Ba:CosFenOa.
G-2 Ba,CosFewOy, small CoFenO,.
G-3 CoFe.0,.
-1 BaFe O, CoFedD).
H-2 Ba,Co:[e1;0, small CoFex0).
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{a} air quenchlng - 900 ° (10.°C #min)-

(b) roller quenching — 800°C {10°C#min)} -
Fig. 5. SEM micrographs of D-1 sample using the dif-

[erent quenching-methods,
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Fig. 6. SEM mucrographs of G-1 Co,Y particles heated
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Fig. 7. SEM micrograph of well dispersed Ceo.Y partic-
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Table 3. Results of Quantitative Analysis for D-1 Sa-
mple by ICP (mole ratia}

Sample No. Ba Co Fe
Theoretical ralio 1 1 6
D-1 1 0,93 5.99

Table 4. Lattice Constants of Ba,CogFeOw Powder

Sample No. a axis (A) ¢ axis (A)
JCPDS Card 5.88 43.56
D1 B00T 5.8524 43,6088
G-1 9007T 5.8484 43,5681
9507 58488 43,5750
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Fig. 8. Saturation magnetization measured by V5M as
a function of temperature for Co;Y parlicles cr-
ystallized at 900%C for 2 hrs.

Table 5. Magnetic Properties of Bay,CoFe;0 Fine Parlicles Crystallized at 900T for 2 hrs.using VSM (10 kQe)

MP. Ome (EMU/E) a, {emu/g) wHe (Qe) SR. SFD. (Qe)
D-1 28.83 13.25 1663 0.4594 363.2
G-1 2792 1175 164.4 0.4209 417.8

M.P.; Magnetic Properties, S.R; Squareness Ratio, 3.FI.; Swilching Field Distribution

A 30 3 = 3 &(1993)
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