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Preparation and characterization of nickel nanowires by direct
electrodeposition in anodic alumina membrane

YU Mei, LIU Jian-hua, LI Song-mei

(School of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083)

Abstract: The nickel nanowires were prepared directly by electrodeposition in anodic alumina membrane (AAM) after
modification of AAM. The structure and topography of nanowires were characterized by SEM, TEM and XRD. The
effect of deposition voltage on texture of nickel nanowires was studied. The results show that the morphologies of nickel
nanowires depend on anodic alumina membrane. The diameter and length of nanowires are separately affected by pore
diameter of AAM and deposition time. The nickel nanowires are poly-crystalline when the deposition voltages are low,
such as 1 V, 1.5 V and 2 V. The nickel nanowires change to single crystal with a preferred orientation along [220] when
the depositon voltages become larger, such as 3 V and 4 V. The preferred orientation transforms from [220] to [111] with
further increase of deposition voltage (5 V).
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Fig.1 SEM images of nickel nanowires: (a) Cross-section; (b)

Large area
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Fig.2 XRD patterns of nickel nanowires prepared at room
temperature with AAM: (a) 1 V, 30 min; (b) 1.5V, 30 min; (c)
2V, 15 min; (d) 3V, 15 min; (e) 4 V, 15 min; (f) 5 V, 15 min

H s 1) 28 PRV AR M K 2 8 LA T Lo 37 T (FCCO) 454 o

YU L 314 VIR, Il AR A K 2k A
(220175 ) B BRAREL s MH RS VI, il & 18R
YKL USTEAA K

h T HE DB FEAS R H R H R R BT A A 1 AR
YRR LR, 0 ILHEAT T 33 S B AN X X 2R AT
Syt B3FTR NERGPKIMTEMAZ . 3 ()T H
DU A 1.5 VIR ARG K R I TEMAS , 46 B2 1%
YR LI IE X FT S R (DU R R A T VA2 VI
VAR LR AT o 5 S 5 ALl . I3 e DL
BRYPR LI AARAE K VO B A —3L, 292850 nm,
HAZ i,

B 3T AR 5 VIR K
TEM 14, @K IZAKE R R AT, (DU R
H 3V R AV K S5 RS AR . A 3(c)rhT
DI H, HAREHAmg. B 3B gk
LRI, B 3(e) T LUEE I A 21 T4k
EVRSAST P ) 6 Ao R A 1 75 A R 4 K A g A
A, HEING. E 30T KR BRAK 2
Fy B 3(0)H 1T LA H AR AK ZR BRAR R AME 2K
FESE R N B — 1 EAR.

HE G B AT &5 R v 40, =il R, TR
(1, 1.5 A1 2 Vyr] DLl 22 SR IR AR £, iR
JE AT DA 26 B AR AR 2R . RGK R W AR KB
TR, A RISz R, BRAKETT
GRAR K AR AR P B A IR T A 1 R R 2 AR
B, AIIE B AT SR T BRI bR O oL B
DL 2N TP | B P U SR A % N B T N
el N R BN SR VAR NP T T AN 7 2
AN, I AR RSTROR, BUZ LRV,
ArCRL TR () B Rk TRIE,  BELAS T SR 2R K, Rk
A2 B AR AR B A S B T R TR LR 1, 1.5
2 VI Bl AR, ISR RS,
AHAD AR 8] A I 0GH, AR IR A AR AL T 1T e,
A B GIOK AL R IR B8 59 0 T AR AR o T R
Mo 594k, BEA TR R Ty, AT EUR N 23 In
05 (1 I 23 A (11 0) T A8 75 50 g e 1Y, [l g
H(100) ) (110)EEAR5 171, DRI 22 HE OB H A7 488 Jon 81—
TEFRJE LUE (AR W F DU L R 3 R 4 V), B
J§ T AEQ0) BRI ) 1) HL AR A K £k, AN S AE 3R T
REBAR AT DRI R o 3% 55 SCRR[3 ] A4 A K 2
MR A AR . Y A OR L e g — 2D 15 I (AR 5T
B TTRHE N 5 VI, I A A% R 25
N, AR, AR KRR, He s
DRI ZE AT IR/, il AR 2 T i SR IR PRI (L1 ) ot T PRt 2



730

T EA G R AR

2007 £ 5 H

B3 YKL TEM 4
Fig.3 TEM images of nickel nanowires: (a) Single nanowire, 25 C, 1.5 V; (b) Single nanowire, 25 C, 5 V; (c) Bottom of

nanowires; (d) Cluster of nanowire, 25 °C, 1.5 V; (e) Two adjacent nanowires, 25 C, 5 V; (f) Nanowires in large area
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