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Abstract

FesoNiso nanoparticles are employed in biomedicine, catalysis, and magnetic actuators due to their soft
magnetic response and large magnetization. However, the nanoparticles’ properties are determined by
the material phase (FCC, HCP, L1o), alloy composition, as well as core-shell structure. Pulsed laser ablation
in liquid (PLAL) allows the synthesis of high-purity colloidal alloy nanoparticles by ablating a bulk alloy
target in a selected solvent. The modification of the ablation solvent can alter the core-shell structure of
the generated nanoparticles, and, as a result, provides the opportunity to tune their properties. Organic
solvents are usually preferred to minimize nanoparticle oxidation, but economical laboratory and technical
grade solvents contain water impurities, which is a potential source of oxidation. In this study, we
investigated the influence of water impurity in acetone by using molecular sieves (3 A) to capture water
molecules and compared the properties of the generated FesoNiso nanoparticles with the nanoparticles
produced in acetone without molecular sieves treatment and Milli-Q (deionized) water. Our investigation
showed that the nanoparticles’ size, crystallographic phases, core-shell structure, oxidation level, and the
magnetization of FesoNiso nanoparticles produced by PLAL are influenced by the water content in acetone.
XRD synchrotron analysis revealed that the high-pressure HCP FeNi phase was found in the sample
produced in acetone and dried acetone, but not in water. Mdssbauer spectroscopy showed that the FeNi
NPs oxidation in dried acetone is reduced by 8% compared to acetone. The saturation magnetization value
of FesoNiso ablated in water is the highest, 68 Am?/kg, followed by ablation in dried acetone, 59 Am?/kg,
and in acetone, 52 Am?/kg. The core-shell formation in these three liquids is also a distinctive feature of
the solvent (Fig. 1), opening the possibility to tune the core-shell structure by reducing water impurity in
the organic solvent [1].
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Schematic illustration of laser-ablated FeNi NPs in various liquids. The formation of diverse core@shell
structures can be observed depending on the ablation liquid; FCC/HCP FeNi@NiFe,0,@amorphous carbon in dried
acetone, FCC/HCP FeNi@NiFe,0,4 and FCC/HCP FeNi@graphitic carbon in acetone, and FCC FeNi@NiFe,0, in deionized
water.
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