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Abstract Hexagonal barium ferrite (BaFe,,0,,) nano-particles have been successfully synthesised using self-

assembly method. Diethyleneamine (DEA) surfactant was used to fabricate the micelle structure of Ba-DEA com-

plex under various DEA concentrations. BaFe,,0,, powders were synthesized with addition Fe ions to Ba-DEA

complex and then heat treated at temperature range of 800~1000°C. The molar ratio of Ba/DEA and heat-treat-

ment temperature significantly affected the magnetic properties and morphology of BaFe,,0,, powders. BaFe,,0,,

powders synthesized with Ba/DEA molar ratio of 1 and heat-treated at 1000°C for 1 hour showed the coercive

forces (iHc) of 4.84 kOe with average crystal size of about 200 nm.
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Fig. 1. schematic diagram of BaFe ,0,, synthesis by self assembly method.
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Fig. 2. schematic illustration of BaFe,,0,, synthesis by self assembly method.
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Fig. 3. XRD patterns of as-prepared powders.
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Fig. 4. XRD patterns of heat treated powders (a) Ba:
DEA=1:0.5 (b) Ba:DEA=1:1 (c) Ba:DEA=1:1.5.

Ba-DEA complex A|Z&A] Ba ©]23} DEAS| EH]
7F 0.5 2ANA Alx® AAES 1000°CAA DA
2t 75, 4 BaFe,,0,7F $A=E7I= dpdA]qt
o] mukg Ba-rich 5o Aol EAgE &
g e, ol 27| complex HAA] Ba o]}
DEA Alelel] E<F43t Zgkoz <lsjr] BaFe,,0,, 2
Aoz FAHA Fst o]2F¢] BaFe,0,,2 T3t
738 ATl 71Qlet o= gl ubdol|, Ba
o] 2ol it DEAS] ZH|E 12 F7MA7Id EE3t
T-Z2] ulAle] AJe] FHo] 57| Aeo|Ee} 2N
AZHFE f9% Fe o]23t ukgsied, E4] 0.5004
RAARFNR FVEEe] vehA] ke, diit
BaFe ,0,, o2 74 34 935 & 5+
ST Ba ©]&37 DEA®] ¥ 1L.7H] S7MIA
5 1000°Col|M BxelE s =" DEA®] %] A
7F2 I3 Qujd FZ°] Ba-DEA complex®] EH
o RhEeixl 247] Y| EER I3, Ba o]
I A= AE FEHeE wEsl =, ukest
A E3t HESo] ZFZte] Ba-qrich, Fe-rich AAS2
ZasHA =l XRDel| 23t AFEA ZAzjol 2
%7] Ba-DEA complex A|xA| ZH7te] ExlE 12
3= Zlo] 38t FEH BaFe,,0, A4S Y +
UE 2AYES & & AsEh XRDeY| 9Jgt A
Aol o|3pd %7] Ba-DEA complex A|FA] ZH2-
o] EHlE 12 3= Zle] 38t %EA BaFe 0,

e YA 5 Y 2AYS T dddeh

Vol. 16, No. 6, 2009



414 28] - HAE - A5

(a)800%¢ x1 hr

8. 2mmax50.0k SE(M)

(b) 1000°c x 1 hr

Fig. 5. FE-SEM images of heat treated powders at (a)
800°C and (b) 1000°C for 1hr (X50,000, DEA/Ba molar
ratio= 1).
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Table 1. EDS analysis of heat treated powders at 1000°C
(Ba/DEA molar ratio=1, 1.5)

Ba/DEA=1.0 Ba/DEA=1.5
Elemental  Wejght Atomic Weight Atomic
(%) (%) (%) (%)
CK 7.8 16.81 14.04 32.10
O K 37.03 59.91 33.25 57.06
Fe K 46.87 21.72 1.04 0.51
Ba L 8.3 15.6 51.67 10.33
Totals 100 100
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Fig. 6. Demagnetization curves of heat treated powders
with different Ba/DEA ratio.
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