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(Co1 + x SnxFe2 – 2x O4)

[2, 1]

[3]

(Co1 + x SnxFe2 – 2x O4)

[4]

I (Co1 + x Snx Fe2 – 2x O4, 

with x = 0.25, 0.50, 0.75, and 1)

II 

 

III 

 

1

(Co1 + x SnxFe2 – 2x O4)

x = 0.25, 0.50, 0.75, and 1

1) Co1.25Sn0.25Fe1.5 O4, 2) Co1.5 Sn0.5Fe1 O4 3) Co1.75 Sn0.75Fe0.5 O4 4) Co2 Sn O4 

(1)
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1

No Ratio Structure 

Co1 + x SnxFe2 – 2x O4 

1 0.25 Co1.25Sn0.25Fe1.5 O4 

2 0.50 Co1.5 Sn0.5Fe1 O4 

3 0.75 Co1.75 Sn0.75Fe0.5 O4 

4 1.00 Co2 Sn O4 

[6, 5]

I (Mixing)

(1)

1

 

(1 + x) CoO + SnO2 + (1 – x) Fe2O3  Co1 - xSnxFe2 – 2xO4 (1) 

II (Firing)

1200C24

(Solid state reactions)

%60

 

III (Forming)

 

2-2

[8, 7]

3-2

[9]
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(Co1 + x Snx Fe2 – 2x O4) 
57

Co

1

(spinel structure)

(4-1)

1) Co1.25Sn0.25Fe1.5 O4, 2) Co1.5 Sn0.5Fe1 O4 3) Co1.75 Sn0.75Fe0.5 O4 4) Co2 Sn O4 

4v

321 ,, vvv

(2)21, vv

2

No Sample )(sec 1
1

v  )(sec 1
2

v  )(sec 1
3

v  )(sec 1
4

v  

1 Co1.25Sn0.25Fe1.5 O4 586 418 275 239 

2 Co1.5 Sn0.5FeO4 586 418 272 240 

3 Co1.75 Sn0.75Fe0.5 O4 573 433 275 240 

4 Co2 Sn O4 665 473 348 240 

3

(5)

0.25
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0.25

(Quadrupole doublets)

(7, 6)

(Mossfit)

(4, 3)

3(Co1.25Sn0.25Fe1.5 O4)

Site Room temperature (RT%) values Isomer shift (IR values) 

A-site 0.66, 0.70, 0.61, 0.70, 0.66 0.370 

B-site 1.90, 1.73, 1.30, 1.30, 1.73, 1.73 0.185 

4(Co1.5 Sn0.5Fe O4) and (Co1.75 Sn0.75Fe0.5 O4)

Site 
Co1.5 Sn0.5Fe O4 Co1.75 Sn0.75Fe0.5 O4 

RT% V IS RT% V IS 

A 1.23 0.36 0.50 1.23 0.36 0.55 

B 1.36 1.26 0.15 1.28 1.48 0.32 

1Co1.25 Sn0.25Fe1.5 O4

4000 3500 3000 2500 2000 1500 1000 500 sec
-1 

Min = 0.00T 

Max = 100.00T 
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2Co1.50 Sn0.50Fe O4

3Co1.75 Sn0.75Fe0.50 O4
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3500 4000 3000 2500 2000 1500 1000 sec
-1 

500 



68
2007

4Co2 SnO4
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6Co1.25 Sn0.25Fe1.50 O4

7Co1.50 Sn0.50Fe0.50 O4
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Fe
3+

(Tetrahedral site A, 

and Octahedral site B)

(Isomer shift)

(A, B)
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[11](4, 3)

(Co1 + x SnxFe2 – 2x O4)

x = 

0.25, 0.5, 0.75 and 1
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Co1.25Sn0.25Fe1.5 O4, Co1.5 Sn0.5Fe O4, Co1.75 Sn0.75Fe0.5 O4 

(paramagnetic state)

Co2SnO4

Ferrimagnetic

(Reitveld 

method)

Some Physical Properties of Cobalt-Antimony Ferrites 

F. A. Ikraiam
1
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2
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Abstract 

 
Different samples for ferrite compounds of system Co1+xSnxFe2-2xO4, where 

hence x takes values 0.25, 0.5, 0.75 and 1, were synthesized by using ceramic technique 

method from their metal oxides of their purity more than 99.9%. The firing process was 

done at temperature 1200°C, and a soaking time of about 24 hours. X-ray diffraction 

(XRD) patterns of all used samples showed the cubic phase of spinel structure. The 

infrared spectra results have been obtained and analyzed, also the frequency bands were 

assigned, and it was found to be compositional parameter. The Mossbauer spectra 

technique at room temperature also has been used, and it indicates that all the 

compounds are principally paramagnetic. Only the iron rich compound is order 

ferrimagnetically and has magnetic transition temperature higher than room 

temperature. The crystal structure was refined for all the samples using whole pattern-

fitting analysis of Reitveld method. 
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