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Comprehensive experimental teaching design on the preparation and
magnetic reversal mechanism of magnetic nanowire array by

electrochemical deposition method

Xu Jingcai’
(College of Materials and Chemistry, China Jiliang University, Hangzhou 310018, China)

Abstract: To enhance the integrated material design ability of undergraduate students in the fields of
materials science and engineering and materials chemistry, a comprehensive experiment titled “Electro-
chemical deposition for preparation of magnetic nanowire arrays and their magnetic reversal mecha-
nism” is designed. The experiment covers knowledge of electrochemical preparation, microstructure
characterization, magnetic property testing and the magnetic reversal mechanisms analyzed by the first-
order reversal curve (FORCs). The multi-dimensional and multi-level experimental design and the sim-
ulation of the whole process of scientific research can improve experimental operation skills and design
capabilities of students, especially in the field of electrochemical deposition of magnetic nanowire array
materials. It can help students to deeply understand the electrochemical preparation of materials and
their magnetic properties, master the operation of relevant instruments, improve the ability to analyze
experimental data and solve problems, and help them develop scientific literacy.
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Fig.1 Schematic of the samples synthesis
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Fig.2 Electrochemical curves of electrodeposited metal nanowires
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Fig.4 XRD patterns of metal nanowires
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