55 4 ol
2005 £ 4 H

CHINESE JOURNAL OF INORGANIC CHEMISTRY

% % R

2 2% Vol.21 No.4

Apr., 2005

?%\‘/‘/\/“/\‘/v/\/v‘/\‘/-/\'{a

IS faf i };
&

Seaeasaea e

BRIk B R BRELES &

sk E AR

H# LB

KR WEE O FARF

(LWAXFARFERLIFR, FdE  250100)

KRR . SOAALFLIL ; IR ATOR AR Btk
FESES. 0611 XEkARISED . A

MEHS: 1001-4861(2005)04-0607-05

Preparation of Rodlike Barium Ferrite Particles by Inverse Microemulsion Method
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Abstract: A rodlike barium ferrite precursor with an average size of 0.72~19.6 wm and aspect ratio of 2.6~8.3

has been successfully prepared in an inverse microemulsion consisting of isooctane, cetanyl trimethyl ammonium

bromide (CTAB), n-C;HOH and water with ammonia and ammonium oxalate as precipitants. On sintering at 780

(C, the rodlike precursor particles could be transformed into rodlike particles of barium ferrite(BaFe,0,) with the

average size and aspect ratio of 0.69~18.2 pm and 2.3~5.8, respectively. The effect of volume ratio of aqueous

phase to oleic phase, the starting concentrations of metal ions and the starting concentration ratios of metal ions

to precipitants were investigated.
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Table 1 Composition of microemulsions for sample *3 in 10 mL total volume
Microemul- CTAB / n-butanol  Iscoctane Aqueous precipitant solution Aqueous metal ion solution
sion system & / mL /mL ¢ /(mol-L7) €,/ (mol-L7") Volume /mL  Cy/ (mol-L") Cy / (mol-L") Volume / mL
1 1.2 2 7 0.9 1 — — —
I 1.2 2 7 — — 0.2 0.02 1
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Table 2 Effect of R on precursor particles

Seri. no. R Particle shape Size / um  Aspect ratio
1 14.0 Sphere 0.040 1
2 10.0 Square 0.29 1
3 7.7 Rodlike 0.72 2.6
4 7.0 Rodlike 6.33 7.6
5 6.4 Rodlike 19.6 6.4
6 4.7 Broken — —
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Fig.1 (a) TEM image of sample *1, (b),(c) TEM image of sample *3 and sample *5, (d) electronic diffraction of sample *3
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Table 3 Effect of ionic concentrations on precursor

particles
Seri. no.  Cp./ (mol-L™")  Cy / (mol-L™")  Shape and size /pm

7 0.05 0.005 Rodlike, 0.71

8 0.1 0.01 Rodlike, 0.71

3 0.2 0.02 Rodlike, 0.72

9 04 0.04 Rodlike, 0.72
10 0.6 0.06 Complicated
11 0.8 0.08 Complicated
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Table 4 Comparison between precursor particles and barium ferrite particles in size and aspect ratio

Precursor particles

Barium ferrite particles

etk ne- Particle shape Size / pm Aspect ratio Particle shape Size / pm Aspect ratio
3 Rodlike 0.72 2.6 Rodlike 0.69 2.3
4 Rodlike 6.33 7.6 Rodlike 6.00 6.5
5 Rodlike 19.6 6.4 Rodlike 18.2 5.8
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Table 5 Ionic concentration in water phase of
microemulsion I and 1I for the
preparation of sample *3, sample “17

and sample “18

Seri. no. Cy. / (mol-L7) Cy, / (mol-L7™) Ratio: Fe/Ba
3 0.2 0.02 10:1
17 0.22 0.02 11:1
18 0.24 0.02 12:1
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Fig.4 XRD patterns of barium ferrites prepared in

inverse microemulsion consisting of different

molar ratios of Fe to Ba
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Fig.5 TEM image of rodlike barium ferrite particles
(sample *3)
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Fig.6  XRD patterns for samples by different
preparation methods
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