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ABSTRACT

Ba-ferrite particles added with Co and Ti, which were known well the additives for the controll in coercivity, were synthesized by
sol-gel method. In the range 90 to 120 minute reaction time, a stable sol solution which showed no change with temperature, pH,
viscosity and aging time. After dried and heat treatment of sol solution, Ba-ferrite phase formed at 700°C with Differential Thermal
Analysis(DTA) and X-Ray Diffractometer(XRD) measurement. The crystallinity became to be better with increasing the temperature.
It were showed by Scanning Electron Microscopy(SEM) that Ba-ferrite increased to particle sizes as increasing heating temperiature
and obtained of narrow particles size distribution. Also, magnetic characteristics of Ba-ferrite powders Co and Ti added were observed
by a Vibrating Sample Magnetometer(VSM). Saturation magnetization(M;) was not much changed, however, the coercivity(H,)
dramatically dropped with addition of Co and Ti.
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Teble 1. Coordination, Number of lons Per Formula Unit, Spin
Direction and Block Location at Fe®* Site in Ba-ferrite
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Fig. 1. Flow chart of preparing Ba-ferrite particles by sol-gel
synthesis.
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Fig. 2. The variation of internal temperature, viscosity and pH
of sols as a function of reaction time.
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Fig. 3. Changes of chemical structure at sol.
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Fig. 6. XRD patterns of Ba-ferrite particles (x=0.00) at various
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Fig. 7. XRD patterns of BaFe;;.,xCoxTixOq particles annealed
at 1000°C with different Co-Ti contents.
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Table 2. Magnetic Characteristics of Ba-ferrite Particles at
Various Reaction Temeperature

Temperature (°C)  H, (Oe) M, (emwg) M, (emu/g)
700 4990 18.4 336
800 4744 21.8 40.6
900 5459 26.2 474
1000 5213 299 54.2
1100 4737 31.2 56.8
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Fig. 9. Hysteresis loop of Ba-ferrite particles at different
reaction temperatures; (a) 700°C and (b) 1100°C.
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Table 3. Magnetic Characteristics of BaFe, ,xCoxTixO,y Particles
Annealed at 1000°C with Different Co-Ti Contents

X H. (Oe) M, (emu/g) M, (emu/g)
000 5213 299 542
0.05 4809 276 50.8
0.10 4694 26.7 48.9
0.20 3893 288 539
0.40 2547 274 533
0.80 2057 249 538
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