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Electrodeposition of Ni nanowire arrays and their magnetic properties
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Abstract: In order to solve the problem that the size of the synthesized metal nanowires is single and the magnetic property is
limited due to the limitation of the diameter of the anodic aluminum oxide (AAQO) pore, anodic alumina (AAQ) templates
with different pore sizes were prepared by twice anodic oxidation method, and then Ni nanowire arrays were grown in AAO
templates with different pore sizes by template-assisted electrodeposition method. The morphology. microstructure and com-

position of the prepared Ni nanowire arrays were characterized by SEM, TEM, XRD and EDS techniques. The magnetic prop-
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erties of Ni nanowires were investigated by physical property measurement system (PPMS). The results show that the growth
mechanism of Ni nanowires is the interaction between the reduction of positive half period Ni*" by alternating current and the
dissolution of negative half period Ni atoms. Ni nanowires have magnetic anisotropy, and with the increase of the diameter, the
easy magnetization direction of Ni nanowires gradually changes from parallel to the axis of the nanowire to perpendicular to the
axis of the nanowire. The change of easy magnetization direction is caused by the change of the effective anisotropic field and the
magnetic domain structure with the diameter of the nanowire. The study of electrodeposition Ni nanowire arrays and their mag-
netic properties can provide theoretical and experimental basis for further study of the growth mechanism and magnetization
mechanism of magnetic nanowires prepared by alternating current electrodeposition, it lays a foundation for widening the appli-

cation field of magnetic nanowire.
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Tab.1 Experimental parameters of preparing AAO template

— WA ZWRAk
Fe o REE/C

WL S B AL/ VR /b L i VL B Yk HUE/V B /b
1 3 M2 0.5 mol/L 18 13 W2, 0.5 mol/L 18 14
2 11 FZ,0.3 mol/L 20 12 F5,0.3 mol/L 20 16
3 11 2 .0.3 mol/L 50 2 R ,0.3 mol/L 50 4
4 11 F % ,0.3 mol/L 50 2 FRR /WL AR 4 ¢ 1 80 3
5 11 B ,0.3 mol/L 50 2 TR/ BERR EBUL R 9 0 1 80 0.5
6 11 7 ,0.3 mol/L 50 2 FR/BERR AL 4 ¢ 1 100 1
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Fig. 1 Schematic diagram of the axial relationship between the direction of external magnetic field H and Ni nanowire
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Fig. 2 SEM photos of AAO templates with different pore sizes
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Fig. 3 SEM and TEM images of typical Ni nanowires
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Fig.4 XRD and EDS patterns of typical Ni nanowires
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Fig. 5 Schematic diagram of the growth process of Ni nanowires deposited by alternating current
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Fig. 6 Hysteresis loops of Ni nanowires with different diameters
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Tab.2 Measurement and calculation parameters of Ni nanowire array
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R I 25 B T LA W B E M R L S TR AR P, £ 8 N BORLAE AAO FLIE T HE
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