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Fig.1 SEM images of the high entropy Nd-Fe-Co-Ni-Mn alloy film prepared by electrodeposition at —2.2 V for
5 min(A,B) and 10 min(C,D)
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Fig. 2 EDS of the Nd-Fe-Co-Ni-Mn alloy film
prepared by electrodeposition at —2.2 V for 5 min
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Fig.3 SEM images of high entropy Nd-Fe-Co-Ni-Mn alloy films prepared by electrodeposition for 5 min at different
potentials
A. -2.4V;B. -2.6V
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Table 1 The molar percentage of each element and the entropies of mixing of Nd-Fe-Co-Ni-Mn films

electrodeposited at different potentials for 5 min

Potential/V Nd/% Fe/% Co/% Ni/% Mn/% S, /(J- K "emol ™)
-1.8 9.5 21.3 21.4 27.6 20.2 13.0
-2.0 14.3 22.4 16.9 24.1 22.3 13.2
-2.2 15.5 20.5 18.6 23.8 21.6 13.3
-2.4 15.7 21.5 17.8 25.3 19.7 13.2
-2.6 14.4 23.4 19.1 25.5 17.6 13.2
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Fig.5 Magnetic curves of the as-deposited Nd-Fe-Co-Ni-Mn high alloy
A. the magnetic hysteresis loops measured at different temperature; B. the temperature dependence of magnetic susceptibility( M) after

field cooled( FC) magnetization using 25 A/m
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Electrochemical Preparation and Magnetic Study of
Amorphous Nanostructured Nd-Fe-Co-Ni-Mn
High Entropy Alloy Film

YAO Chenzhong** , MA Huixuan’, TONG Yexiang’
(“Department of Applied Chemisiry , Yuncheng University , Yuncheng 044000 ;
*School of Chemistry and Chemical Engineering ,Sun Yat-Sen University , Guangzhou )

Abstract A facile and efficient synthesis route for the preparation of high entropy Nd-Fe-Co-Ni-Mn alloy
films was reported. Here the films with nanostructures were successfully synthesized by electrodeposition at
room temperature. By changing the electrodeposition parameters, such as the deposition potential and deposition
time, the styles of the nanostructures and surface morphologies of the deposits can be well controlled. The
SEM images show that the surfaces of the films, prepared at —2.2 V on Ti substrates for 5 min, are composed
of great deal of close-grained and homogeneous nanoparticles with size about 200 nm. The film will become
more compact with a longer deposition time. When the deposition potential was shifted negatively without
changing other conditions, nanosheets can be successfully prepared. The EDS indicates that the five elements
are co-deposited. We conclude a typical induced codeposition of Nd and the transition elements does occur in
DMSO. The result of XRD suggested that the film was amorphous. The as-deposited alloys show soft magnetic
properties.

Keywords electrodeposition , nano-film, high entropy alloy,, magnetic properties,rare earth
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