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Fig. 1. Experimental procedure.
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Fig. 2. XRD patterns of powders calcined at 1200 °C.
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Fig. 3. XRD patterns of powders calcined at different temperatures of
Fe**: Ba®: Co* =6 1 : 1 metal ion mole fraction.
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Fig. 4. XRD patterns of powders calcined at different temperatures of
Fe**: Ba®": Co* =8 : 1 : 1 metal ion mole fraction.
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Fig. 5. Hysteresis loops of powders calcined at 1200 °C.
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Fig. 6. Hysteresis loops of powders calcined at different temperatures.
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Fig. 7. Hysteresis loops of powders calcined at different temperatures.
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Table I. Magnetic properties of powders calcined at different temperatures of Fe** : Ba>": Co** =6 : 1 : 1 metal ion mole fraction.

Co,Y 1000 °C CoyY 1050°C

CoyY 1100°C

CoyY 1150°C CoyY 1200°C CoyY 1250 °C

M, (emu/g) 28.4 27 25.4
MM, 035 0.34 031
H, (00 1620 234 201

26.3 26.5 27
0.25 0.24 0.19
137 143 120

Table IL. Magnetic properties of powders calcined at different temperatures of Fe**: Ba>": Co?* =8 : 1 : 1 metal ion mole fraction.

Co,Y 900°C Co,Y 1000°C Co,Y 1100°C Co,Y 1200°C
M, (emu/g) 46 38.6 39.1
MM, 051 0.40 0.14
H, (0,) 2040 621 129
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Table III. Magnetic properties of powders calcined at 1200 °C. The
corresponding metal ion mole fractions are indicated in the

parentheses.
CoY (6:1:1) CoY 8:1:1)
M, (emu/g) 26.5 39.1
MM 0.24 0.14
H. (O 143 129
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Fig. 8. SEM images of powders calcined at (a) 1000°C, (b) 1050°C, (c) 1100°C, (d) 1150°C, () 1200°C, and (f) 1250°C of

Fe’":Ba®*: Co>*=6:1: 1 metal ion mole fraction.
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Fig. 9. SEM images of powders calcined at (a) 900 °C, (b) 1000 °C, (c) 1100 °C, and (d) 1200 °C of Fe*": Ba’": Co**=8: 1 : 1 metal ion mole

fraction.
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Effects of Metal Ion Mole Ratio and Calcination Temperatures
on Magnetic Properties and Microstructure of Ba,Co,Fe;0,,
Powders Synthesized by Solid State Reaction

Kwang Muk Cho and In Tak Nam*
Department of Advanced Materials Science and Engineering, Kangwon National University, Chuncheon 200-701, Korea

(Received 9 October 2009, Received in final form 9 November 2009, Accepted 12 November 2009)

calcination temperatures on magnetic properties and microstructures of the synthesized powders were investigated. Phase analysis and
microstructure observation were performed with a XRD (X-ray diffractometer) and a FESEM (field effect scanning electron
microscope), respectively. Magnetic properties of the powders were measured with a VSM (vibrating sample magnetometer). Single
phase Y-type was synthesized when metal ion mole fraction Fe**: Ba*": Co®* was 6: 1 : 1 and calcination temperature was 1050 °C.
High saturation magnetization value of 39.1 emu/g was obtained when metal ion mole fraction Fe*": Ba*": Co*" was 8:1:1 and
calcination temperature was 1200 °C.

Keywords : Y-type barium ferrite, solid state reaction, metal ion mole fraction

Y-type barium ferrite Ba,Co,Fe .0, was synthesized by a solid state reaction method. Effects of metal ion mole ratio and
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