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Study on Preparation of Magnetic Nanowire Arrays
Using DC Electrodeposition
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Abstract: Fe, Co, and Ni nanowire arrays were fabricated into the pores of anodic aluminum oxide (AAQ)
template using a direct current electrodeposition method, while the remaining aluminum during the prepara-
tion of AAO template was utilized as the electrode directly. The morphologic properties of the AAO template
and the magnetic nanowires were characterized using scanning electron microscopy (SEM) and transmission
electron microscopy (TEM), and the magnetic properties of nanowire arrays were demonstrated using vibrat-
ing sample magnetometer (VSM). The results show that the magnetic nanowire arrays possess highly perpen-
dicular magnetic anisotropy that could be improved by anneal treatment.
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2.1 AAO 1R RYHI &

AAO FERR (¥4 R Masuda $& Hi (¥ 25 FHAR A4k
ERY, BAREARTAEEE . — GG BRI B
PR FLAE T 2D 3R SR w2897 (99. 999 %)
VES P, AR 0.3 mol/ L IIFRRES, B
EHUED 40V, ZIRBIARAEALI TR 10 he B4
SR RN P e e L 2 SR, A SR BHLA
JRERE R, 2 SBUEHRYIBI R TICEEAT . a1t 35
CHRIBAAT T BT ECN 3% AR BN BRI T
PIUEEE, SRAFPrT LR, LR R R 2 )5
BEA AR B

2.2 ERBEFETRE EFHEAREES

Fe. Cov Ni RATEANKLREF 4t PRI AR,
SURSIG S AR, LA Co GIKEERES A,
FH B 8 6 WO D R W, LR s K A B R B

(CoS0,*TH:0) 25g. & (HBO.) 5g, MIANZEET/KIE
BHI514 250mL . FERIHON 40°C~60°CKHH, BT
LR 6V~12V, JURASTA] 10s~3min, JUBUGHERZR
A& B evE. DR AR H.S0, Fl NaOH
T 2% pH AE AR FRLE 3~5. VIR, BAPER 48
B, BIARCh AAO BB HFE AR EESEC. Fey Co. Ni
YKL 8 LR AT IR 1 FoR. e Fe gk
LRt N TR Fe A Fe', TN T PR MR
CollsOso

X AAO BREAR 5 4K L (B T 30 4 3l SR A JEOL
JSM=7000F #4437 ke 414 7 S A (SEM) DA & JEOL
JEM-2100 3Z55 0 7 S s (TEM) BEATRAE. HETERED
AKX Lake Shore-7307 BYPRshkfSbREHETH (VSM)
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Table 1 Parameters of DC electrodeposition

F1 ERBUFNAGSHEARZNIESH

g; AL f\ﬂ,)’i E”E]'lc) E
Fe  25g (FeSO,7H,0)+5g HsBO,+5g CeHsOs 15 40~60
Co 25g (CoSO4 7TH;0)+5g H3BO, 10 50
Ni 250 (NiSO4-6H,0)+5g HsBO, 8 50
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Figure 1 Top view SEM image of AAO template
E1 S A RERTTEE A SEML R E

Fig 2 Cross view SEM image near the bottom of AAO templates
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SR W], 3y Fe GPREDTRRIKI HLA Jy 15V ~20V .

Fig 3 TEM image of Ni nanowires Rt /)y, FERAN Tl U CVE T %Eﬁ%, )
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FIRAR A e, RS KA . fERETE AR BRI Table 2 Magnetic properties of magnetic nanowire arrays
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- ANO FERR 2 T I 1 g2 B A T T, T BT gy PG BEE® 00 W) c)
(perpendicular) FEIHEE T AAO MR BIFAT T-44 Fe 45 479 200 875
KEGBEFN BT M) o SEEREE RK I, Co UKL FESILE AT Co 124 69.3 600 1050
AAO ARAR T ), FRGEHRIAE 12.4% (K 2) , Bk Ni 7.1 50.2 170 882
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Fig 4 M-H loops of Fe, Co and Ni nanowire arrays (parallel: applied magnetic field parallel to AAO template; perpendicular: applied mag-
netic field perpendicular to AAO template)
B4 Fe. Co. NifRLEHIBTFEIZL (parallel ATITAAOEMRERIEENKRLE; perpendicular HEEANORIRREA FITHRE S
o))
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Fig 5 M-H Loops of Fe nanowire arrays prepared in different elec-
trodeposion voltage
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Fig 6 M-H Loops of Fe nanowire arrays prepared in different elec-
trodeposion time
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