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ABSTRACT Amorphous iron alloys nanoparticles containing low content of oxides were prepared
in ethanol medium by reduction of transition metal iron cation with sodium borhydride. Mercury—based
ferrofluids were obtained by dispersion of the nanoparticles in mercury. The compositions, sizes, phases
of alloy particles and the saturation magnetization and stability of the ferrofluids were characterized by
AAS, TEM, XRD and magnetic balance, respectively. The title iron alloy nanoparticles is with approximate
size of 12 nm, 16400 kA/m saturation magnetization. lron alloy nanoparticles with low content of oxides
are not easy to be oxidized so they have strong metallic surface and prone to disperse into mercury
to form mercury-based ferrofluids. The ferrofluids have 210 kA/m saturation magnetization and strong
anti—oxidation stability.
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Table 1 Influence of ethanol content (mass fraction/%) on composition and magnetization of magnetic

particles

Oxide content

Content of ethanol/% (mass fraction/%)

Iron content Saturation magnetization

(mass fraction/%) (kA/m)

Method A Method B

Method A

Method B Method A Method B

0 14.2 28.2
20 13.4 27.1
40 13.2 22.2
60 10.6 20.0
80 7.5 18.0
100 1.2 16.2

62 50 8500 7200
65 54 9250 7800
67 56 9620 7900
74 60 12800 10290
78 65 13220 12150
91 78 16400 14520
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Fig.1 XRD pattern of samples (a) sample 1 A, (b)
sample 1 B, (c) products of sample 1 A being
treated by water
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Fig.2 TEM photograph of sample 1 A
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Table 2 Content, critical content of Fe particles prepared in ethanol and magnetization for mercury—

based ferrofluids

Sample Content of iron(%) Critical content(%) Magnetization(kA /m)

(1A) Fe-B+Fe 91 1.1 210
(1B) Fe-B-+Fe 78 0.0

(2A) Fe-Co-B 68 0.0

(2B) Fe-Co-B 47 0.0

(3A) Fe-Ni-B 72 0.4 80
(3B) Fe-Ni-B 48 0.0 0
(4A) Co-B 0 2.3 160
(4B) Co-B 0 1.8 130
(5A) Ni-B 0 3.2 0
(5B) Ni-B 0 1.6 0

Note: the critical content is the content of the iron alloy particles in ferrofluids when viscosity of the ferrofluids

suddenly increase largely.
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