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ABSTRACT 

In the ferrite system CdxCoL-x Fe2 04 (X=O.O, 0.1, 0.2, ....... , 1.0). it was 
found that the introduction of Co'+ decrease the EFG at the octahedral 8-site. 
This was attributed to the distributions of the different cations among the 
tetrahedral A and the octahedral 8-sites. These distributions were completely 
calculated and found to follow four different formulas along the whole series of the 

system. 
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Introduction 

The properties of some mixed ferrites with spinel type crystal structure have been 
studied lately by the ME technique. However. a contradiction in the behaviour of 
the quadrupole splitting was observed between results obtained by Daniels and 
Rosencwaig [1] for ZnxNi 1_x ferrite system and that obtained by Bayukov. et al [2] 
for CdJ~i 1_x and CdxCo1_x ferrites, on increasing the concentration of the 
diamagnetic Zn 1+ or Cd' + in the system. So. in a previous paper [3] we studied 
the quadrupole interaction in the Cd,Ni1_x Fe204 system and the present work 
includes the exact distribution of the different kinds of cations on both tetrahedral 
(A) and octahedral (B) s.ites of the series Cd,Co1_xFe20,t and the influence of these 
distributions on the electric field gradients at both sites. 

Experimental Procedure 

Eleven samples for the ferrite system Cd,Co1_,Fe204 , where O~x~I. were 
prepared by the usual ceramic sintering process [ 4] in steps of 0.1. Pure 
constituent oxides were mixed, pressed, prefired at 900C for 3q hours. then 
sintered at ll00°C for 6 hours and were annealed in air. The ferrite formations were 
proved by X-ray diffraction. The lattice constant for each member was calculated 
and found to vary from 8.365 .±. 0.019 A for x = 0.0 to 8.676 ± 0.017 }{for x = 

1.0. The cation distribution between the (A) and (8) sites was calculated by : 
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i) comparing the corresponding ME peak areas due to Fe'+ ions, 
ii) making use of the fact that in spinel ferrites all cations existing are 

distributed in the ratio I :2 among A - and B - sites respectively. 
iii) taking into account the site preference for each of Co'+and Cd' +ions. 



TABLE l 

%1of Total Iron, . 

X y 

A- site B- site 

0.0 38.5 61.5 0.23 

0.1 42.0 58.0 ().06 

0.2 37.5 62.5 ().05 

0.3 32.5 67.5 0.05 

0.4 30.0 70.0 0.00 

O.l 18.1 81.9 0.06 

0.8 13.5 86.5 0.07 

0.9 5.0 95.0 0.00 

1.0 0.0 100.0 0.00 

Results and Discussion 

The results in the table assure the incomplete inversion of cobalt ferrite ~ & 6]. x 
= 0.0 where 0.23 of Co2 +ions occupy the A- sites. These cation distributions can 
be described by the formula (Fe1_yCoy) [co1_y Fe1+y] 04 • On the other hand the 
spectrum of Cd Fe204 , x = 1.0, (Fig. 1) shows only a single doublet characteristic of 
the normal spine [7] Decreasing x leads to the appearance of a second doublet, 
corresponding to the Fe3 + ions in the A- sites (Fig. 1) and for x = 0.7 the Fe3 

ions in the B - site decreased to 82%. Magnetic ordering (Fig. 1) started to 
appear, when x was decresed to 0.6, which made it difficult to analyse the spectra 
for x = 0.6 and 0.5 to calculate the cation distribution for these two concentrations, 
and thus we proposed for 0.7 ~ x ~ 0.9 the formula (Cdx-y Fe1_x+·y) [Fe1+x-y 
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CdyCo1+J 04 • For 0.1 ~ x ~ 0.4. we applied the formula (CdxCoyFe 1_x-y) 
[ Fe 1+ x+Y] 04 , which was proved [6] to be valid in the case of ZnxCo 1_xFez(l4 • 

These distributions affect the electric field gradients (EFG) at the A -and B -
sites, where it can be seen (Fig. 2). that pure Cd Fe204 has the highest value of a 
quadrupole splitting. EFG at the octahedral sites arises not only from the metal 
cations, but also from the oxygen anions, because the size of the ions in the 
tetrahedral sites causes an outward displacement of the four surrounding oxygen 
anions along the III direction [ 2] . When some Co'+ ions were introduced to the 
system, we observed that some Fe'+ ions started to migrate to the A- site and the 
EFG of the B- site decreased. This can be interpreted on the basis of the ionic 
radii, causing distortion of the local symmetry of the EFG, where the radius of Fe3 

ions is smaller than that of Cd'+ . So it can be concluded, that the EFG is more 
dependant on the ionic radii than on the oxygen parameters. 
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Cd Fe2 04 

Fig. 2: The values of quadrupole splitting as a function 
of Cd- concentration for A and B sites. 
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Fig. 1: The room temperature ME spectra 
of Cd-Co ferrite system. 
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