Study of the dependence of Ni nanotubes resistance on the porosity of template matrix
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Nickel-based nanostructures imbedded in the polymer template are important not only from the commercial point of view, but also for the fundamental science. They are the perfect template for studying dimensional, structural, magnetic and electrical properties [1-3]. 

In this paper, track membranes based on polyethylene terephthalate type Hostaphan® manufactured by «Mitsubishi Polyester Film» (Germany) with pore density of 4.0E+07, thickness of 12 microns and diameters ranging between 180-300 nm were used in order to obtain Ni-based nanostructures by electrochemical deposition from electrolyte solutions. Template synthesis in the tracks was carried out at constant voltage of 1.5 V. Electrolyte solution: NiSO4×6H2O (100,14 g/L), H3BO3 (45 g/L), С6Н8О6 (1,5 g/L). Chrono-amperogram of the deposition process are shown in Figure 1.
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Fig. 1 Chrono-amperogram of the nanotubes deposition process with different diameters of pores of template matrix: 1-180 nm, 2-250 nm, 3-300 nm.

According to the results obtained by chrono-amperogram we can conclude the following: the smaller the diameter of the pore and porosity of the template matrix (the percentage of pore area to the total area of the template matrix), the lower the time of the deposition.
Dependence of nanotubes resistance on the diameter of pores of template matrix is shown in a figure 2.
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Fig 2. Plot of resistance versus the diameter of pores
The graph shows that as diameter of the pore, in particular the conductive surface, is increasing the resistance falls linearly. In other words, the conductivity of nanotubes increasing.

Overall, the study shows promising use of nickel-based nanostructures in the development of nanoelectronics.
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