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Electrochemical Preparation and Characterization of
[NiFe/Cu/Co/Cu], Multilayered Nanowires

Zhang, Weiguo Xie, Renxin Wang, Hongzhi* Yao, Suwei
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072)

Abstract [NiFe/Cu/Co/Cu], multilayered nanowires was electrodeposited into the pores of an anodic alu-
minum oxide (AAO) template by the union of single bath and dual bath method. Scanning electronic mi-
croscopy (SEM) and transmission electron microscopy (TEM) were used to characterize the morphology and
multilayered structure of multilayered nanowires. The results show that the layer thicknesses are very uni-
form and the multilayered structure is clear and regular. The thickness of NiFe, Cu and Co segment is about
40, 60 and 15 nm respectively. The multilayered nanowires array is highly ordered. Energy dispersive X-ray
spectroscopy (EDS) was used to characterize the components of multilayered nanowires. The results show
that the atomic ratio of Ni to Fe is 4 . 1. X-ray diffraction was used to characterize the structure of multilay-
ered films and multilayered nanowires. The results show that multilayered films is face-centered-cubic (fcc),
NiFe layer of multilayered nanowires is face-centered-cubic (fcc), Cu layer is hexagonal closed-packed
hcp(100), Co layer is face-centered-cubic (fcc). With the same composition and structure, [NiFe/Cu/Co/Cul],
multilayered nanowires has a more superior performance of giant magnetoresistance than multilayered films.
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Figure 1 SEM image of [Cu/Co/Cu], multilayered nanowire

TH 3 47 RS B AR S A T 24 T 3R A AN [ FLAR AN
JEEET) AAO BEbR, 21 n] DU 5 B TR A K 2
M EARFIRSE; 45 ) JEUORA T [R], w45 2 2 4%
T2 IERE, NI ERIIAS [ 1 RE IR 2 )2 4 K 2%

2.1.2 NiFe &4 4 k&0 H REAE

PL AAO AR, FLYTRY NiFe oKk, & 2 mI LA
F L, AAO B TR NiFe & &gk & H Y —, £
MG, HARZHR 120 nm, 5 AAO Bt L2 —5L.
2.1.3  [NiFe/Cu/Co/Cul, % B4R &84T %

Kl 3 ¥ AAO BRI ¥ [NiFe/Cu/Co/Cul,
ZEAKEN SEM . A 3a TTLUE H, [NiFe/Cu/
Co/Cu], Z ZAKE&RMDGHE, HAZN 120 nm, 5
AAO BERRFLAR R/ NIEAR—FL. %6 NaOH # g i i) 4



No. 1 3k T [NiFe/Cu/Co/Cul, 92K 2 24k 1 L 2 il 46 S AT 3

SEMMAG: 2000k DET: SE Defactor
HY 200 Y DATE: 4N &7 2 pm
VA HiVac Device; TS512038

Bl 2 NiFe 5&40KE ) SEM [T
Figure2 SEM image of NiFe alloy nanowire

Vega @Tescan
Thamjin Linversity

SEWMAG BEOKx  DET SE Delacior rEr——
HY 20080 DATE: 057407 10 pm
VA Hivae Diovice: T3513058

(a) AAO LR 58447

vega ETescan
Tiangn Universitly

SEMMAG 10.00kx  DET. BE Datetor
HY: 2000 DATE: 08621107 2pum
VAC: MV Divice TES13088

Vega @Tescan
Tianjin Linversity

(b) AAO LB I AR

B 3 [NiFe/Cu/Co/Cu], Z 241 KLk SEM K
Figure 3 SEM image of [NiFe/Cu/Co/Cu], multilayered

nanowires
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Figure 4 TEM images of [NiFe/Cu/Co/Cu], multilayered

nanowires
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Figure 5 XRD for [NiFe/Cu/Co/Cu], multilayered film (a) and
multilayered nanowire (b)
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Figure 7 MR curves for [NiFe/Cu/Co/Cu], multilayered nanowire (a) and multilayered film (b)
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