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Magnetic Properties of FeCo Alloy Nanowire Arrays
Synthesized by AC Electrodeposition in AAO Template
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Abstract: Anodic aluminum oxide (AAQO) membranes with highly ordered pores were prepared by sec-
ondary anodic oxidation. By using alternating current (AC) electrochemical deposition, FeCo alloy
nanowire arrays were fabricated in anodic aluminum oxide (AAQO) membranes in different electrolytes
with variable molar ratios of Fe*" /Co?". The morphology, microstructure and magnetic properties of
FeCo alloy nanowires were characterized by TEM, FE-SEM, XRD and VSM, respectively. The re-
sults indicate the FeCo nanowire arrays are uniform and regular, which corresponds to the diameter of
the nanochannel of the AAO membrane, and the degree of pore filling rate is very high throughout the
template. XRD and TEM results show that the crystal structure of FeCo alloy nanowires has [ 110]
preferred orientation. VSM results show the FeCo nanowire arrays fabricated in different electrolytes
has a strong perpenticular magnetic anisotropy, whose easy axis was parallel to the nanowires. The
magnetic properties of FeCo nanowire arrays changed with their compositions, and the variation of co-
ercivity and squareness of all samples was discussed in detail.
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Table 1 Experimental formula of different molar ratio

between Fe?" and Co* "

FeSO, - CoSOy, Molar Ascorbic
H;BO;3/
No 7TH,0O / 7TH, 0O/ ratio of acid/
) (mol « L™
(mol » L™1) (mol « L™1) Fe*™ /Co*™ (mol « L™ 1)
1 0.2 0.8 1/4 0.5 0.028
2 0.2 0.6 1/3 0.5 0.028
3 0.2 0.4 1/2 0.5 0.028
4 0.2 0.2 1/1 0.5 0.028
5 0.4 0.2 2/1 0.5 0.028
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Fig. 1 SEM and TEM images of FeCo nanowires and arrays (solution 4)  (a)after etching in 1mol/L. NaOH(insert is

(a) 1mol/L NaOH Ji§ il J5 CIfi 8 > A 8 i R 1) 5

top surface without etching) ; (b) cross-sectional SEM images of FeCo nanowires in the pores of AAO template;

(¢) TEM images of FeCo nanowires(inset is high resolution TEM) ; (d) SAED of a single nanowire
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Fig. 2 XRD spectra of the FeCo nanowire arrays

synthesized in electrolyte with different Fe?" /Co?*
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Fig. 3 Magnetic hysteresis loops for as-deposited samples
made in No. 4 solution (_| magnetic field perpendicular to the

membrane, // magnetic field parallel to the membrane)
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Fig. 4 The dependence relations between the saturation
magnetization (M;) and the molar ratio between
Fe?™ and Co’" in different solution concentration

(magnetic field perpendicular to the membrane)
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