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Preparation of Nickel Nanopillars Using Structure-Controlled
Porous Anodized Aluminum by Hybrid Electrolysis of AC and DC
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Aluminum was anodized in an oxalic acid bath using AC and DC hybrid electrolysis at a frequency of 0.1-1000 Hz and with DC galvanos-

tatic electrolysis. Palladium was electrodeposited as a catalyst into pores of the anodized films using AC potentiostatic electrolysis. Electroplat-

ing was prepared continuously on anodized films of aluminum. Then the anodized film was dissolved in 5 mol dm ~* NaOH aqueous solution at

room temperature to obtain nickel nanopillar aggregate (about 50-90 nm diameter).

Results of SEM evaluation showed that the pore diameter and number (structure) of anodized films were governed by the impressed fre-

quency. The frequency and the pore diameter showed an inverse relation. In addition, nickel nanopillars were prepared from an anodized film

template. Results show that the pillar diameter accorded with the pore diameter of the anodized film.
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Fig. 1 Circuit diagram for cyclic voltammetry analysis.
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Fig.2 Waveforms of current density and voltage in
hybrid electrolysis of AC and DC under square
wave; a) 0.1 Hz-hybrid electrolysis of AC and DC;
b) 1000 Hz-hybrid electrolysis of AC and DC.
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Fig.3 SEM images of anodized film of aluminum; a) DC galvanostatic electrolysis; b) 0.1 Hz-hybrid elec-
trolysis of AC and DC; c¢) 1000 Hz- hybrid electrolysis of AC and DC.



454 ot
THOLLELEDET2ERL, F P03 —7I2 X HEH
Re—HT 5, PTHELZLET S L, 0JHzOL EH
BV THo/2d%, 1000Hz TRP4L2VELRY, ZOER
43V Loz,

3. 1. 2 SEM BZHHE
FEBBINAER L7227 /) — FEE{LE O SEM B %R
IR Lo a) dEREBTWEM b) 1301Hz o) i
1000Hz DFEESEM BB TH 5, Pz Elbs €52 L
&), fLERPLEEIBEEICENLLTVwEIEFBDLLN
720 72, RVENCELSEO bR, T, BROEICE
BEN25DOTHY, tVELOBERTHLLEEZLNS,
E 512, 1000 Hz T S M EBEICB VT, LAL25EA
LTwWaEGTIRAD SN, T, K2Rl LHI,
BEEMEN D, IVEPES LI EICLDEEZLN
Bo WIZ, HBEBEIAEB I OREREABOBRZR A4 B
LURS5 IR L7z R 4-2) i FLEIRLELE, b) 1 FLEE
KHEFTOILEELZ 70y b L2bDTH S, T2, KW
ORI, B EBMEM D SR ONEROFEEZRLT
Who JLOBRVEH—TIEHEWI L2 #EELT, R3TRL
72AMICHE EFNMALOMEB L UREEL 5 H3oflE L,

100

Pore diameter / nm

20

0 200 400 600 800 1000 1200

Frequency / Hz

Fig. 4 Plots for pore diameter and number of pore vs.
impressed frequency in anodization; a) with pore
expansion; b) without pore expansion.
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Fig.5 Plots for number of pore vs. impressed fre-

quency in anodization.

Nickel nanopillars

Fig. 6 Scheme for a) pore-widening and b) preparation of nickel nanopillars.
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Fig. 7 SEM images of nickel nanopillars; a) DC galvanostatic electrolysis; b) 0.1 Hz-hybrid
electrolysis of AC and DC; ¢) 1000 Hz-hybrid electrolysis of AC and DC.
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