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ABSTRACT

Hexagonal ferrite Co,Z(BasCo,Fe,40,,) was prepared by various coprecipitation-oxidation methods. The formation of Co,Z was
studied in order to determine the optimal method The CoZZ composmon hydroxides were prepared with the different oxidation and
precipitation from the aqueous solution of Ba”™, Co®* and Fe** chloride mixture. The coprecipitates were heat-treated at various
temperatares, and their formation phases and rmcrostructures were investigated from the analyses of DTA/TGA, powder XRD and
SEM. The Co,Z phase was observed in the case where the precursor will have the amorphous like oxyhydoxide(8-FeOOH), and
formed from BasFe;,0s;, BaFe;»019(M-type) and Ba,Co.Fe 20xn(Y-type). The Co,Z was synthesized by the heat-treatment of the
coprecipitale, which was prepared from the precipitation after oxidizing the chloride mixed solution, above 1100°C.

Key words : Hexagonal ferrite, Coprecipitation-oxidation method, Oxyhydoxide, Phase formation, CoyZ(Ba;CosFe;,04)

1M B 4 ol e A7t FHHUTGYT 28T H2e)E nlo]
8235 A5 w2 05 558 2E AFEFAE <
S deio|BEE 3 vl EE AEEHE, B, 2F), |3l AT YT 9o, CoZe Fdor A
27t Holg%e] o, AFIFR % 74 ‘}— block.q J}i"—#‘o‘cﬂ Hoju} Be Z=mg why glr} 0
Heo) wEk M, W, X, Y, Z8 So® TRHr). $4 C0,Z(Ba;CosFey04)E  BaFe,016M)2H  Co,Y(BayCoy
Helol 2] AAHYELS dutd oz 7de] WS ztx Fei,050)7t @8lx1 Feje] ghehalg zhow, )] Fakalo
Rom, A FAF Wee] AFEE Folm AEHgo] 2 744 EH?ﬂZlL F7170] P6ymmeelty. ARFR=
Zolty. Z2v Y& AEe] S dElelEet Cort 4470 &g Wl R-block(BaMegO;;, M= Fe™' &
d 789 $9 #HEko| E(BayCosFey0y, 2F2F8IA Co,Z £ Co™), S-block(MegOy), T-block(Ba;MegO,,), S-block
2 %e A2l H(basal planeys AELolHo = 7= o] A= F0)Z, ©]F blockE°] T &4 3l 180°
AAgel EZoltk? 78 by wgolEe 4 B = 7% del2 7aE ok mEA FEE blockd] HlE
Aol 3 A= Jonker SV olEke] 195640 AL & - -(RSTS)RSTS)*- -2 FA|BH=H), «37]0l4 *& block
BEger, 19808t 714 & 2 AR, AAIEA, & o] 180° BAT HehE vhepae Y
Az AFEL Co,Ze] Aol BHAS Az=uie] 7
TCorrcspOnding author:shleM@kaya.ac.k-r - o] F2 o]8-Eo] %):q_1451215) Ty 712A

-1023-



1024 all
B9 292 A7HTA ¥ ASlE wagY AP
flucge] o HFom Y Aansle FAsE W)

AMeE7% Stk 3O g3 Coze 1200°C o)Afe] 2E9
A e At EfEo] AAEDL, 1300°C BErh e 2%
M= Co,W(BaCo,Fes0-7)% Ba rich 422 2=
ZoE BuEe] 9t} wEhi dUgo R AZ3)7|7t oH
7] W&o AzE E224E A UL CoZE &S U
= o] AMEI o fgo] oig ol ghH 3
ASRESA, o2z PEF TN A8 T4t 5
ool W E-A WES 08 vuA) Azel te
GRS AT Jouk, F-A WEe 3549 Mse]
Co,Z7t BAHE 257} Yol A= gy '410

2 aFoAlE b debdols 20 AR T
AUL o188 CozE AZHGOR, T - NP 2
239) Wsle] TE Coze] A4l theled BEAT &

o
ol

g sleel2s] TAAZNN d5tE £F Spad 48
34 £4% T 9, e 240 29 44
=sh 44 ARl Ferh 2 o=ck 70 Heh ua
2 A8 T B olE WEoR Coz 249
AZE THE, BALE St] WA USE ¥
FAWET A5 BAE ATl
Az PEe Agsgon, gNdeE
sk Aakee, 2yvisel be 44
se) W B2 DA Cozrt MATE 4 B BHe
W9 5 PEST

2 o wd
of4
M

& ol
jutil]
i

N

58
i

X

R

o K

2. Aty

Co,Z &739] HPolEE F4 WHo 2 Axsh= 4]
A9e Fig. 191 VAT, CoZ 249 9818 &% &
gole Ba®, Co¥, Fe¥* £9 BH|Z 3:2:24F 3}9 A
2R}, 22 48 FHES o K WYHeE F
3 g Adzlele] AlzsHic).

Method I: 885 4896 H,0,E A7ste Fe'S
Fe'2 AkstA]Zl T8, NaQH 8ol g Za

Method I : €342 83 H,0,7F F7FE NaOH &
AL 33t Akale} FAlol -3

Method IT: B8HE 847 NaOH T84S =331
FHEZE A=3 2, FHES 0,2 4H)

A ZAAoM F&ZolREL E = €L 0.1 molel, 3
ZAQ NaQHe} F40) 252 Fhle 8: [(FHH] 9= 313
o, AME H0.= Fe'7l Fe'2 9h718] 48k 5 gl
o] iz = Fr)siic). AdE 4t TEES ol
UZE olg3le] MHF th, 7A=7]0A 100°C2 48X
Azstdom, 71 £9712 600~ 1200°CAA] 1047 €
Aesle AR wyslsich B3 5Y AF27ACE 8
AL w, 24 Wl WS AdAe] HEE HEs] 9

A=A BE

Bazv, COZ+, Fe"'
Chloride soln. NaOH soln.
+Hz02 +H202
(P i Lo thod )
Coprecipilation

+H,0, (NN

+ Coprecipitates

: Amorphous
like FeQOOH

: Amorphous
NIEHEN : 3-FeOOH

Washing(ethanol)
and Drying

1

Ileat-Treatment | ~1300°C-10hrs

Hexagonal
Ferrites

XRD, SEM

Fig. 1. Procedure for preparations of hexagonal ferrites.

Table 1. Chemical Compositions of Hexagonal Fertites

Mole Ratio of Cations Oxides Ratio(%)
Ba Co Fe BaO CoO FeO

Samples

S1(M) 3.00 0.00 | 3600 | 1429 0.00 | 8571
52 3.50 1.00 | 36.00 | 1556 4.44 | 80.00
53(U) 4.00 200 | 3600 | 16.67 833 | 75.00
Q1 4.40 2.80 | 3600 | 1746 [ 11.11| 7143
Q2 4.45 290 | 3600 | 1755 | 11.44 | 71.0.
S4(Z) 4.50 3.00 | 3600 | 17.65 | 11.76 | 70.59
S5 5.00 4.00 | 36.00 | 1852 | 14.81 | 66.67
56 550 | 500 | 3600 [ 1930 | 17.54 | 63.6.
S7(Y) 6.00 6.00 | 3600 | 20.00 | 20.00 | 60.00

*M : BaFeIZOw, U: BE{4C02FC36060, Y . B3.2C02F312022,
7 Ba3C02Feg4O41
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Fig. 2. BaO-Co0-Fe,0; ternary system and compositions of
hexagonal ferrites.
At 0-Fey0s, S : CoFe,0,, B : BaFe,0,, T : BaFe,0,,
M: BaFelzolg, F: Ba3FE3205|, Y: B32C02F612022,
Z : Ba;Co,Fe,,04), W : BaCosFe 047,
X: B32C02F628046, U: Ba4C02Fe36060.
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Fig. 3. Thermal analyses (DTA/TGA) of Co,Z composition
coprecipitates prepared by various coprecipitation-
oxidation methods.

(a) Differential thermal analyses and (b) Thermogravity
analyses.
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Fig, 4. X-ray diffraction patterns of coprecipitates prepared by
various oxidation-coprecipitation methods and powders
heat-treated at 1000°C and 1200°C.
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Fig. 5. X-ray diffraction patterns of powders prepared by
Method I and heat-treated at various temperatures.
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Table 2. Major Phases of Powders Prepared by Method 1 and
Heat-treateded at Various Temperatures
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Fig. 6. Scanning electron micrographs of powders prepared by Method I and heat-treated at various temperatures.
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Fig. 7. X-ray diffraction patterns of various composition ferrites
prepared by Method I and heat-treated at 1200°C.

Table 3. Major Phases of Varions Composition Fetrites Prepared
by Method I and Heat-treated at 1200°C
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