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Effect of additive (Co, Ti, Co-Ti) on the magnetic properties of
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2 % E Ao IUE 27|7]E8 Ba-Ferrite(BaFe2019) 29 24712 E40] vx]= H7HA(Co, Ti, Co-Ti)
9] 2FE otE7] A5l Sol-Gel HHE o]8dto] EEZ sttt ol 4_° TEREH 42 HF9 A 2=
9} Fe/Ba9l & H|E AEsilen 1L A77|&8 2o HH Ba-ferrite UHAE ARSI F4H
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Ba-ferrite®] A3} 3} A5} k2 v Wt A& 072, Bao] tist Feol & |7} 100]1 FA2] %7} 900
€9 2404 4= Barium ferrite= F7HAIE Co¥t AHE Al BAEo] F2435] Z4st3a, Tikt AMHE: Al EAFEo]
FA = AT x5} Z5RgEo] Fadhes EAF 0] TS olE BEHsty] A9l Co-Tig A7HAE AHES A o {2
X"éoﬂ Al & WHEglo] 23} Aslgho]l fAEIYL, 1UE AZ|7|FuiAlo] A = Sl BAE 3Rl (2.5 ~ 5.5) kOe
£ 7MAl& Barium ferriteZ} A=Ak

Abstract This study investigates the effect of additives (Co, Ti, Co-Ti) on the magnetic properties of
Ba-ferrite (BaFe12019) powder for high-density magnetic recording. The powder was synthesized using
the Sol-gel method. Optimum heat treatment temperature and Fe/Ba molar ratio obtained from previous
studies were applied at tins time, and Ba-ferrite particles suitable for high-density magnetic recording
powder were prepared. The prepared Ba-ferrite powder was analyzed for crystal structure and
single-phase synthesis using an X-ray diffractometer (XRD) and energy dispersive X-ray spectrometer
(EDS). The coercive force and saturation magnetization values of Ba-ferrite using cobalt (Co), titanium
(Ti), and cobalt-titanium (Co-Ti) as additives were compared through a vibrating sample magnetometer
(VSM). Results revealed that the barium ferrite synthesized under the conditions Ba/Fe molar ratio 10 and
a heat treatment temperature of 900°C had a sharply decreased coercive force when only Co was used
as an additive. However, although the coercive force was maintained when only Ti was the additive, the
saturation magnetization value decreased. To compensate for this, Co-Ti was applied as an additive; the
saturation magnetization value was maintained without significant change in the broader composition.
The resultant barium ferrite synthesized had a coercive force value of (2.5 ~ 5.5) kOe that can be used
for high-density magnetic recording media.
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Fig. 1. Experimental equipment.
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Fig. 2. Experimental procedure of preparing
Barium ferrite powders by Sol-Gel method
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Fig. 3. XRD patterns of BaFei2-xCoxO19 particles
annealed at 900C with different Co contents
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Fig. 4. XRD patterns of BaFei,yTiyO19 particles
annealed at 900C with different Co contents
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Table 1. Magnetic characteristics of BaFei2-xCoxO1o
particles annealed at 900C with different
additive contents

Table 3. Magnetic characteristics of BaFei2-22C0,TizO19
particles annealed at 900C with different
additive contents

X H, ©09 M, (emu/g 27 H, 0o M, (emu/g)
0.0 5692 56.3 0.0 5692 56.3
0.1 3684 54.8 0.1 4103 50.7
0.2 2701 57.1 0.2 3856 485
0.4 2153 55.0 0.4 3653 53.8
0.8 1597 58.3 08 2522 53.2
1.6 1303 51.5 1.6 2087 53.7
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w3l w2 BaE, x5} Asg) WIkE e 2otk
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AL Sk
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oli= A71A EA7IA] Adfislk= 8Qlog UETh

Table 2. Magnetic characteristics of BaFe12-yTiyO19
particles annealed at 900C with different
additive contents

Y H, e M (emu/)
0.0 5692 56.3
0.1 5220 54.6
0.2 5011 56.7
0.4 4196 51.1
0.8 3825 423
16 4282 217
3HA

27191 Co-Ti A7IEo] w2 BA, %3} 2}
%k W3}E Table 30 UEhQIt
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Fig. 6. Hysteresis loop of BaFei2-xCoxOi9 particles
annealed at 900 C

(@) X =0.0 and (b) X = 1.6
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Fig. 9. EDS-spectrum of the BaFei2-22C0o,Tiz019(2Z=0.4).

Table 4. EDS Analysis of the BaFei2-22C0,TizO19

(=0.4)
Element Wt. (%) Atomic (%)
Ba 15.69 4.28
Fe 57.47 38.54
Co 1.85 1.17
Ti 1.59 1.24
0 23.40 54.77
Total 100 100

Fig. 904 ®E+= Hlel Zo] Co-Tid 71 0, 0.1,
0.2, 0.4, 0.8, 1.6 % 0.42 AMZ= A=slo] EDS &4
< AASlt). 1 olf= FXF #toll sigsh] wizo] 2
o} o BAFAA S IS 5 U Aoty PSS &
ok opEl B, meARislglo] £ AdolA duxtst
£ ol 7 77H57] diiolct. B4 221 Age I
HHog AR ®BHo SlE ok = &%
29] ghego] IA o] gkskom, ol AlROA9] 1t
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2|3kt Barium ferrite A& AE9] Wt. (%), Atomic
%e 27 &Rlst 23, Wt. %= Ba = 15.69, Fe =
57.47, Co = 1.85, Ti = 159, O = 23.45 1
Atomic %= Ba = 4.28, Fe = 38.54, Co = 1.17, Ti
= 1.24, O = 54.779Z ERlst3ich

4. A8

£ dFoANE ABATERE 22 Sol-Gel HHY
A 2A(EAE 2= 4 Ba/Fe & H)2 H-&3}o
Barium ferriteE A| X390 T3t 1UE 7)7|E
iAol AMEEZ] HgF 2.5 ~ 5.5 kOe 27|19 HAES
7FA= Barium ferrite H|EAF A2E Q18] Fe’folL o
Al B Aol FHold &35 A|d Co, Ti Co-Tis
HA7MAZ ARgste] Z8kE Barium ferrite U[HARE A|
X3 A3 o3t 22 AES A9

(1) XRDE o851 BaFei2-xCoxOu9, BaFer2vTiyOro
4 BaFei2-27Co,TizO10 A< 43 23, Co 7ol
S| Ba-ferrited ¥& 4 Ae £U2E X (0.8
oA 7K AEehS gRlstly, Ti A7FF1 Y € 0.8
ojyjofl A FAAS] Ba-ferriteE & F Y= UYL
FRIsHt. E3 Co-Tig H7FI9E o 2Z = 1.6 9
A& hematite /o] &Aot] A4 Ba-ferrite?}
FAHA Fotelov, A Z2HR] Cot TiE G528
A7V AET JFoRE FUISIE o dYAY
Ba-ferrite B|PAE AUt XRD E4Z7E vigfog
Co-TiZ& H7Ft 3¢ Cot TiE H7Iet ARt AF
0F H7I5FAE Yk Ba-ferrite HUAS IS 5
= ZE gRlskgirh

(2) VSM o]-83t BAF £44Z B3l BaFei-xCoxOno,
BaFe12-vyTivyO1o 2 BaFeu-zzcozTiszg] ZAA B
Ak 23t Cog F7iete A% S 72 #A7t
Holou BAY g2 45 AAastioH, Tid I
7Vole A4S BAE 9 43 #idl= figlou =3}
A3} ghol FAI=A] ettt Co-Ti A7l $7He] 4
Soll= 23} &8} 3] & W3} glo] £ AjoA Azt
sk BEAEZE 2tk

(3) Co-Ti H7IF& 0.42 &3t Barium ferrite Al
B 89 38t 24 AFE Est] fIste] EDSE
A& RS Wt (%), Atomic (0)5 22 S48 23,
Wt. %+ Ba = 15.69, Fe = 57.47, Co = 1.85, Ti =
1.59, O = 23.45, Atomic %= Ba = 4.28, Fe =

A

40

38.54, Co = 1.17, Ti = 1.24, O = 54.7794< &<I5}
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