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Changes in Magnetic Properties When Manufacturing
Cobalt-substituted Barium Ferrite Powder
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2 9% E AFoA= Sol-Gel WHE ol8ot] U4 Barium ferrite &S ARSIPoH, ojnf Bao] tigt
Fe(Fe/Ba)9] EH|9} @A 8] 25 Eedto] ©@AdA9] Barium ferriteE AZs7] st 229 APxAE 2% o
Aot B3t 1EE A77ISWA ] AFEET] At 2.5 ~ 5.5 kOe 7|9 EAE S 7HA]+= ferrite U|EA AZE 5
B2 Aojof] Hoju 3= A cobaltE: H7HAIZ 3t9 cobalt7t X2E Barium ferrite B]HAE A X351 o]&
o digt 2718 EA WHSE AT ARE Barium ferrite®] AR F1R 9 @dAF9] FAHRE FRIsH] Y
X-Ray Diffractometer(XRD), Thermogravimetric-Differential Thermal Analysis(TG-DTA), Field Emission
Scanning Electron Microscope(FE-SEM)& ©]&3lo] BA3t9iom, skeka] 29t A9 BAS 93 Fourier
Transform Infrared Spectroscopy(FT-IR), Energy Dispersive X-Ray Spectrometer(EDS)E ARSI T HESH
Vibrating Sample Magnetometer(VSM)= 53l cobalt”} X|2Hd Barium ferrite %9 EAHE 4513t 1
A3 T4l Barium ferritex= Fe/Ba2] 4|7} 10, 900 T A =04 7 & = At Col 7ol
SV E BAE L FASEH o Feoll tidt Co(Co/Fe)?] &H|7F 0.16 oW ¥ wf, THE 77| E0j Ao A8
Z Q= BAE k9l 2.5 ~ 5.5 kOeE 7HA+&= Barium ferrite7} A E AT

Abstract Single-phase barium ferrite powder was synthesized using the sol-gel method. At this time, an
attempt was made to find the optimal experimental conditions for the production of single-phase
barium ferrite by varying the Fe to Ba molar ratio (Fe/Ba) and the heat treatment temperature. In
addition, cobalt-substituted barium ferrite particles were prepared using cobalt, which has an excellent
effect on coercivity control for the production of ferrite fine particles having a coercivity of 2.5 to 5.5
kOe for use in high-density magnetic recording media. The changes in the magnetic properties of these
were investigated. X-ray diffraction (XRD), thermogravimetric-differential thermal analysis (TG-DTA),
and field emission scanning electron microscopy (FE-SEM) were used to observe the synthesis of
single-phase, and Fourier transform infrared spectroscopy (FT-IR) and energy dispersive X-ray
spectrometry (EDS) were used to analyze the chemical structure and composition. The coercivity of the
cobalt-substituted barium ferrite powder was measured by vibrating sample magnetometry (VSM). As a
result, single-phase Barium ferrites were synthesized when the Fe/Ba molar ratio was 10, and the heat
treatment temperature was 900 €. The coercivity decreased with increasing the amount of Co added.
Barium ferrite, having a coercivity of 2.5 to 5.5 kOe for use in high-density magnetic recording media,
was synthesized when the Co to Fe(Co/Fe) molar ratio was less than 0.16.
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Fig. 1. Experimental apparatus for reaction.
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Fig. 2. Experiment procedure of preparing Barium
ferrite powders by Sol-Gel method.
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Fig. 3. XRD patterns of Barium ferrite synthesized
with different Fe/Ba molar ratios of 6, 8, 10
and 12 calcined at 900 T.
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Fig. 4. XRD patterns of Barium ferrite synthesized
with Fe/Ba molar ratio of 10 calcined at 600,
700, 800 and 900 T.
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Fig. 5. TG-DTA traces for Barium ferrite powder
calcined at 900 T.
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Fig. 6. FE-SEM images of the Barium ferrite:
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Fig. 7. XRD patterns of Barium ferrite synthesized
with Co/Fe molar ratios of 0, 0.01, 0.02, 0.04,
0.08, 0.12 and 0.16 calcined at 900 C.
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Fig. 10. EDS spectrum of the cobalt-substituted
Barium ferrite (Co/Fe =0.08).

Table 1. EDS data of the cobalt-substituted Barium

ferrite
(Co/Fe =0.08)
Element Wt. (%) Atomic (%)

Fe 54.89 39.00

Ba 18.21 5.29

Co 6.15 4.16

(0] 20.75 51.55
Total 100.00 100.00

Fig. 9, 10004 Ei= vk} Zo], Co/Fe9 EH|7} O,
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285t Barium ferrite A& 4389 Wt. (%), Atomic
s 247 Egt A3, Wt. %= Fe = 54.89, Ba =

18.21, Co = 6.15, O = 20.75%12L Atomic %+t Fe =
39.00, Ba = 5.29, Co = 4.16, O = 51.55%& FRIaI3ct.
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Fig. 11. Magnetic Hysteresis Loops of the cobalt-
substituted Barium ferrite (Co/Fe=0, 0.01,
0.02, 0.04, 0.08, 0.12 and 0.16).

Table 2. Coercivity for cobalt-substituted Barium
ferrite synthesized with Co/Fe molar ratios

of 0, 0.01, 0.02, 0.04, 0.08, 0.12 and 0.16.

Co/Fe molar ratio Coercivity, He (kOe)

0.00 5.7956
0.01 4.6194
0.02 4.1655
0.04 3.8572
0.08 3.7692
0.12 3.0261
0.16 2.4452

Table 294 Ei= vk} Zo], Co/Fe EH|7} 37+
of wgt BAFo] HX}F FATS FIT = Ao,
Co/Fe E1]7} 02 wj9] BAL 57956 kOel & I
dx 77|15 o] AHEE7] 95 BAE gl 2.5 ~
5.5 kOe W] Yol ¥x189] 747} g gsict
£ Z& RIS Co/Fe EH]7F 0.01, 0.02, 0.04,
0.08, 0.129] Ael= U= A7|7|5uA o] AHEE
& e BAE Yo 2FEE ZAstIANE Co/Fe
EH)71 0.16¢ o, HAEL 2.4452 kOel & 2.5 ~ 55
kOe ®€J9] 4712l 2.5 kOeo] A2 ZHFFHAL, 1
U= Z7)71 50 Ao ARES Hejol=
AN & = AU

ol B3, Co A7tgol F7Kgol Wt BAEol
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ferrite PIBEAE A2 23 o3y 22 282 ¥
T AU
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3}, Ao Barium ferrite2 AXE 93+ Fzjo] A
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24 fAE &I £ Ut
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