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Fabrication of Ferromagnetic Metal Nanowires
Using Electrodeposition Technique

Takeshi OHGAI*,

Keizo TAKAO™, Masayuki MIZUMOTO™, Akio KAGAWA™,

Yoshitomo TANAKA™* and Shigekazu SUMITA™ *

Ferromagnetic metals such as Ni, Co and Fe were electrodeposited from aqueous solution into
polycarbonate membrane filters with numerical cylindrical nanopores to fabricate the magnetic metal
nanowire array. With increasing cathode potential to the maximum of -1.2 V, growth rate of the

nanowires increased up to around 30 nmesec™

. Aspect ratio of nanowires reached up to around 120 and

the cylindrical shape was precisely transferred from nanopores to nanowires. Magnetization curves
revealed that the nanowires were spontaneously magnetized to the long axis direction and the coercive

force reached to the maximum of ca. 1 kOe.
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Fig.1 SEM image of polycarbonate membrane filter with
100 nm,
pore-length is around 6 um and pore-density is about 10°

sputtered gold layer. Pore-diameter is ca.

pores/cm?.

Fig.2 Schematic image of nano-porous template composed
of polycarbonate membrane filter with sputtered gold layer

and copper sheet.
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Fig.3 Electrolysis apparatus composed of nano-porous

template cathode, gold anode and Ag/AgCl reference
electrode.
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Fig.4 Polarization curves obtained from the solutions
containing each iron-group metal ions.
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Fig.5 Effect of ethanol-pretreatment on the time
dependence of during
electrodeposition of Ni nanowires. Porous electrode
was immersed in ethanol for certain time before
electrodeposition of Ni nanowires in electrolytic
solution.
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Fig.6 Effect of cathode potential
dependence of
electrodeposition of Ni nanowires.
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Fig.7 Effect of cathode potential on the time
dependence of cathodic current during
electrodeposition of Co nanowires.
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Fig.8 SEM images of electrodeposited Ni nanowires
(a), Co nanowires (b) and Fe nanowires (c) separated
from polycarbonate membrane filters. These
nanowires diameters are around 200 nm.

Fig.9 SEM image of electrodeposited Co nanowires
separated from a menbrane filter with pore-diameter
of 200 nm.



Fig.10 SEM images of electrodeposited Co
nanowires separated from polycarbonate membrane
filters. These nanowires diameters are around 50 nm
(a), 100 nm (b), 200 nm (c) and 300 nm (d).
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(c) Fe

100nm

Fig.11 TEM bright images and diffraction patterns of
electrodeposited Ni nanowires (a), Co nanowires (b)
and Fe nanowires (c) separated from polycarbonate
membrane filters. These nanowires diameters are
around 200 nm.

50nm

Fig.12 TEM bright images and diffraction patterns of
electrodeposited Co nanowires separated from a
membrane filter with pore-diameter of 100 nm.
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Fig.13 Magnetic hysteresis loops of Ni, Co and Fe

electrodeposited into  polycarbonate
templates with pore-diameter of 50 nm.
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