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ABSTRACT

It 15 compared he structures of the S-block m the Ba-Co-Zn Y-type hexagonal ferrites (Ba.Coz (Zn.Jie .0,
x=0~2) and the Co-Zn spnel ferrites (Co; Zn.Fe;0, x=0~1) ecxpressed by a hexagonal axis system (space
group R3m). The structures have been refied with a Rietveld analysis of lhe powder X-ray diffraction pattern
wilh hugh precision (Rwr<0.15, Ri<0.03). The overal dimension of the S-block is slightly dilterent from the
1/3 of a hexagonal spinel unit cell as follow: 1.6~2.0% longer c-axis, 1.3~ 1.6% shorter a-axis and about 1%
smaller volume. Upto Zn:Co=1:1 in the Ba-Co-Zn Y-type hexagonal ferriles, the zinc substilute primarily the
tetrahedral sites in the S-block. Beyond that the zmc seems to go into Lhe T-block as well.
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Table 1. Lattice Parameters and R-Factors of Ferriles
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Lattice parameters (Ex) Oxvgen R-faciors
Compounds a < parameters Run R

CoFe,0, 8.3959 - 03819 0121 0.017
CorZnzsFe,0, 34110 - 0.3824 0.117 0012
CosZnsFe,(y 8.4260 — 0.3837 0.116 0.013
CoxZn+Fe;0, 84331 - 0.3846 0.121 0.019
ZnFe, 0, 8.4408 - 0.3848 0.128 0.019
Ba:CosFe 0z 5.8597 43.504 - 0.087 0.020)
BazCapsZnsFez0g 5.8634 43.520 - 0.089 0017
Ba,CoZnFenL0y 5.8675 43.537 - 0.087 0.018
BayCosZnsFe 00 5.8711 43.548 - 0.094 0.024
BazZnFe,0y 5.8763 43.567 - 0.098 0.024

*R-factors”
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1. X-ray Rietveld relmement profile of Col'e:0y analyzed with space group Fd3m.
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Fig. 2. X-ray Rietveld refinement profile of BaCosFe;s0 analyzed with space group R3m.
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Fig. 4. X-ray Rielveld refinement profile of CoFe.;0; analyzed with space group Ri3m.
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Table 2. Atermic Positions and Isotropic Thermal Parameters of CoFes0, Expressed by a Hexagonal Axis Syslem

(space group R3m)

Atorms Refined* Calculaled**
X ¥y Z B(.Exz) 3 v z
Mel(Gc!y+=* a 0 0.1250 0.69 0 0 0.1250
Me2(3b¥yr+* a 0 1/2 0.47 0 0 1/2
Me3(Ga¥lym* 1/2 0 D 0.60 12 0 a
O1(6c) 0 0 0.2568 0.95 0 )] 0.2569
02(18h) 0.4911 —0.4911 0.2521 0.78 0.4908 —0.4908 0.2523

*by Rictveld method (a=5.9366 &, c=14.543 )
**from cubic Structure (ane,=5.9368 &, cr., = 14.542 &)
*#*[V: tetrahedral sile, VI octahedral site
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Table 3. S-Block Sizes of Ba-Co-Zn Y-Tyvpe Hexagenal Ferriles Compared with the

Lattice Paramelers ol Co-Zn Spmel Ferrites

QOnes Calculated fram the

Shlock sizes (A)

Y-type ferrites hexagonal

Spinel ferriles

a* Qe e, Copf 377
Ba;Co:Fe1s0 5.860 4944 5.937 4,843 CoFe,0.
BayCoy sZn sFesOp 5.863 4943 5.947 4.857 ComiZnasFe,0,
Ba;CoinFep0xn 5.868 4.943 5.958 4.865 CosZnslesC,
Ba,CosZn; ;Fey0qn 5.871 4.959 5.963 4.869 Co s 5Fe, 0y
BasZn,Fe:0s, 5.876 4.963 5.068 4.874 ZnFel0,

*a; lattice parameter of Y-lype hexagonal ferrite
*485: S-binck size of parallel direction to ¢ axis

* dperar Cienot lattice parameters of the spimel struclure expressed by a hexagonal axis system (apace group R3m),

Table 4. Interatommc Distances in the S-block of Ba-Co-Zn Y-type Hexagonal Ferrites Compared wilh the Ones

in the Structures of

Co-Zn Spinel Ferrites Expressed by a Hexagenal Axis System (space group

R3m)
Average atormc distances (:EL)
Compounds - -
Tetrahedral site Octahedral site

Y-lype hexagonal ferrites Me2-O Me3-0 Meb-O*
(6c") (36" (13h")

BayCosFeqp(as 1.913 1.998 2.055
BasCosZn sFeppDo 1.927 1.8495 2.047
Ba,CoZnFe 0y 1.941 1.993 2.040
BaCosZnsFes0n 1.939 1992 2.048
Ba,Zn,Fes0q; 1.539 1.991 2052
Spmnel ferrites Mel-O Me2-0 Me3-O
(61) (3b*") (9e™

CoFe 0, 1.918 2,043 2.043
ComénasFe.0, 1.929 2042 2.042
CosZnsFe,0, 1.951 2.036 2,036
CouZnsFe.0, 1.966 2.031 2.031
ZnFe, 0, 1.971 2031 2.031

*distance to lthe oxygen in S-block
o ulshe] #4s) 2 ghelch 2eivt BaloZnAl Y2 =d M8 ckel goid TEE 23 9&F 4 &
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