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ABSTRACT

It had been studied the structure and the magnetic properties of single phase Co.Y(BayCogFeinOy) powder,
one of the hexagonal ferrite. The material was successlully prepared by a commercially applicable coprecipitation
method. Adding agueous solution of BaCls, CoCl; and FeCl, (Ba* " .Co?™:Fe?~=1:1:6 in moie ratio) to a mixture
of NaOH and hydrogen peroxide solution, coprecipitate was formed with rapid oxidation of [errous to ferric
len. The coprecipitate transformed to single phase Co.Y powder at heat treatment temperatures as low as
800C. The shape of Co.Y particles obtained at 900C was hexagonal plate-like {(diameter~4 pm, aspecl ratio> 10}
The structure of the Co,Y was refined by a Rietveld analysis of the measured X-ray diffractogram. The lattice
parameters are 2,=5.86028 and ¢, =43512A. Co.Y 1s a soft magnetic material with saturation magnetlization
30 emu/g and coecivity 170 (). A standard X-ray diffraction pattern for Co;Y is proposed as well
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Fig. 1. Procedure for the preparation of CozY powder.
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Fig. 2. X-ray diffraction patterns of the coprecipitates
heated at varicus temperatures for 5 hrs.
(a) coprecipitate (b) BOOTC () 900T (d) 1000%C
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Fig. 3. Scanning electron micrographs of the coprecipitates heated at various temperatures for 5 hrs.
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Fig. 4. Rietveld refinement for the X-ray diffraction paitern of CozY powder.
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Table 1. Atomic Pcsitions and Population Parameters for Co;Y

Sites Aloms Positions X v z Pe,*
Ba 6c 0 0 0.3001(0)

IV(T) Mel 6cY 0 a 0.3763(2) 0
IV(S) Me2 6c 0 a 0.1521(9) 0.27(2)
VI{T) Me3 G ] 0 0.0657(5) 0
VI{T) Med 3a 0 0 ] 0.18(3)
VI(S} Meb 3b 0 ] n.5 0.09(4)
VI(T-S) Me6 18h 0.5045(2) —0.5045 0.1098{0) 0.20{2)

(T 01 6c 0 0 0.4156{5)

(8) 02 6c 0] 0 0.1965(8)

&) 03 18h 0.1777(1) —0.1777 0.1392(2)

(M 04 18h 0.8307(3) —0 38307 0.0844(8})

(T) 05 18h 0.1599(3) —~{0 1600 0.0291¢2)

*Co portion (Ref. 8), **a,=5.8602(3) A, ¢,=43511(9) A
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Table 2. JCPDS Card 19-100% Compared with X-ray
Powder Patlern Data Observed for Co,¥**
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Table 3. Xray Powder Paitern Data for CopY

dA) | Ve |0k U] dA) | I |h k1
362 | 15 |00 1236260 14 |0 0 12
292 | 100 |11 029301 W0 |11 0
200 | 60 |0 0 15 |25008| 18 [0 0 15
286 | 50 |11 3 (28721 31 (11 3
279 | 95 |10 13|27%1| 87 |1 0 13
271 | 40 |11 627167 | 29 11 6
265 | 60 |0 1 14 |26505| 53 |0 1 14
252 | 30 |20 25205 | 3 |20 2
250 | 100 |1 1 25058 | 78 |11 9
247 | 50 |02 424712 | 23 [0 2 4
243 | 40 |2 0 524361 | 30 |2 0 5
242 | 25 {00 18!24173 | <1 |0 0 1R
230 | 20 (10 1623970 | 12 |1 0 16
935 | 15 |02 723493 | 12 |0 2 7
915 | 95 |0 2 10 |21920! 75 |0 2 10
186 | 20 |0 2 16| 18553 | 14 |0 2 16
185 | 15 |10 22]18428| 3 |10 22
184 | 15|21 7]18%2 | 2|21 7
180 ! 20 |2 0 17 |18020 | 11 |2 0 17
1.70 20 |0 2 19 | 1L.7001 12 (0 2 19
169 | 30 |11 21 |16017| 19 |3 0 0
30
168 | 20 |3 0 16803 | 6 (0 3
30
1.6643 32 121 13
165 | 40 |2 0 20| 18517 ] 15 |2 0 20
163 | 35 (12 1416324 26 |1 2 14
151 | 20 00 27 | 16116 & |00 27
160 | 30 |30 o 15068 | 19 [0 3
30
157 | 15 |2 1 16 | 15675 | @ |2 1 16
156 | 25 (0 2 22| 15600 | 16 |0 2 22
152 | 20 |2 0 23|15167| 10 |2 0 23
147 | 70 |2 2 014652 | 59 (2 2 0
30 15
144 | 20 |1 2 20| 14388 | 6 |1 2 2

*3,=5888 ¢, =43.564,
*a, = 5.8602(D8, ¢, =43511(9A

dA) |Toe*| T *h k 1| dA) |Lue*| L (B k!
4.3841 5 4|0 1 5/16324| 26 | 25 |1 2 14
3.6312 3 31 0 7/1L6116| 8 2|0 027
3.7106 7 710 1 8[L5068| 10 | 10 (O 3
36260 14| 4|0 0 12 ] 30
3.3033 3 211 0 10|1.5894° 3 0 126
3.1192 4 410 1 11|15675| & 9 2 116
29301100 100|1 1 015600 16 | 10 |0 2 22
29008 | 18| 19|0 0 15|1.5417| 4 4 |1 124
28721 31| 321 1 3'15167) 10 | 10 (2 O 23
278411 87| 85 |1 0 13|14859| 2 211 0 28
271670 29| 2901 1 614652 59 | 60 (2 2 O©
26505 53| 52 0 1 14|14614| 1 . 113 015
2.5333 7 610 2 1/14383) 6 6|1 2 20
25205 3 312 0 2|14353| 8 0 225
(25058 78| TR|1 1 914121 4 1 1 27
24712 23| 2310 2 4|13971| 16 | 15 |2 0O 26
243610 30 302 0 5(L3770| 2 212 122
23970 12| 121 0 16[13627| 1 1(3 1 8
234931 12| 12,0 2 7|1.3584 3 42 212
22096 | 3 al2 o 8/1313¢ 2 2 0 132
2.2790 1 11 1 12|13077| 9 g 2 215
21520 Y5 75|0 2 10{12999| 6 6 |1 1230
20615 5 401 1 1512975 14 | 14 |1 3 13
1.9996 6 60 1 20 1.28%0| 5 512 125
187327 1 11 2 512822 8 913 1 14
1.8647 2 2'1 1 18{12611| =2 211 2 26
18553 14| 15 0 2 16|12602) 2 214 0 4
1.8428 3 3|1 0 22| 12665 | 3 3|0 4 5
1.8329 2 212 1 7/12801| 3 3|1 3 16
1.8050 3 3|1 2 812432 1 1 (4 0 7
18020 | 11| 122 0 17|1.240%| 2 211 0 34
L7001 12 120 2 1912369 1 110 3 24
16917 18| 18(3 0 0|L2181 & &4 010
1.6803 2 210 3 3|1L2087| 1 1 0 0 36

4 413 0 3|L207% | 2 210 1 35

16643 32| 332 1 13]1.2075 | 2 212 128
16517 15| 152 0 20'12024 | 4 4 11 133
1.6475 5 5|10 3 6

| 2 213 0 8

1.6464 ‘ 7 7 ‘ 1 025

*Caleutated from integrated intensity
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