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Binary Ferrofluids and the Modulation Effect
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Abstract: From bidispers model of the ferrofluids and experimental investigation of ferrofluid mixtures, the
binary ferrofluids based on both strong and weak magnetical nanoparticles was advanced. Similar to the fer-
rofluids based on pure strong magnetic particles, the characteristic parameters of the binary ferrofluids are
particles volume fraction ¢ and dipolar interaction parameter A , but the means are different from the gen-
eral ferrofluids. In addition, for the binary ferrofluids, distribution of the moments rather than one of the size
should be used for describting the decentralization feature of the disperse phaies. For the binary ferrofluids,
field-induced microstrucure and the transition result from the strong magnetic particle system, so that the
magnetization behavior and magneto-optics behavior mainly arise from the strong magnetic system. However,
the weak magnetic system can produce a modulation affection to the behaviors.
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Figure 1. The magnetization curves of (a) CoFe,O, particles and
(b) p-NiFe,O, particles
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Figure 2. The magnetization curves of pure CoFe,O, ferrofluids
and binary ferrofluids:

(@) CoFe,0, ferrofluids with @, = 0.6%;

(b) CoFe,O,—p-NiFe,O, ferrofluids with both ¢Co =0.6%
and ¢Ni =0.2%;

(c) CoFe,O4—p-NiFe,O, ferrofluids with both ¢Co =0.6%
and ¢Ni =0.4%;

(d) CoFe,04—p-NiFe,O, ferrofluids with both ¢Co =0.6%
and ¢Ni =0.6%;

(e) CoFe,O4—p-NiFe,O, ferrofluids with both ¢C0 =0.6%
and @y; =0.8%
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Figure 3. T-t curves for pure C‘S):ezozl ferrofluids (a) and pure
p-MgFe,O, fluids
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Figure 4. The T sequence from CoFe,O, ferrofluids ((a)—(d)) and
CoFe,0,—p-MgFe,0, binary ferrofluids ((a)-(d")) with
different strength of applied magnetic field
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