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Synthesis of Iron-Nickel nanoparticles by microemulsion method and
investigation on the micellar parameters affected the particles size

Abstract

In this study, microemulsion method is used for synthesis of various iron-nickel
nanoparticles compounds. Permalloy is the family of iron and nickel compounds
which introduce such materials. These alloys are magnetically soft, with high
Permeability and permittivity at low magnetically. In order to synthesis
monodispersed and nano-sized nanoparticles with different morphologies, chloride
salts of iron and nickel reduced by hydrazine under a reverse micelle interfaces
environment. The effect of various micellar parameters are investigated on the
particles size and composition of synthesized nanoparticles. These parameters are
water to surfactant-cosurfactant ratio, water to oil ratio, oil to surfactant-
cosurfactant ratio and two metal percentages. Synthesized nanoparticles were
characterized via particle size analyzer (PSA), X-ray diffraction (XRD), atomic
absorption spectrometry (AAS), thermo galvanometer analysis (TGA) and scanning
electron microscopy (SEM). The results show that the size of nanoparticles increases
by increasing the oil to surfactant-cosurfactant and water to oil ratios. Against,
rising the surfactant-cosurfactant to water ratio lead to decreasing the size of
nanoparticles. Therefore, Fe0.2Ni0.8 alloy synthesized at microemulsion bath
containing 10% water, 30% oil and %60 surfactant-cosurfactant found the minimum
dimensions of 81 nm.

Keywords: microemulsion, iron-nickel, surfactant, particle size analyzer (PSA), reverse
micelle.
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