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Porous anodic aluminum oxide layer for nano templates was prepared in acidic solutions. In order to inves-

tigate effects of 2nd anodization on ordered formation behaviors of the porous oxide layers, electrochemical and

microstructural studies were performed, primarily using TEM, FE-SEM, AFM, and Ultramicrotomy. The pore diame-

ter of the anodic oxide layer increased approximately linearly with increasing voltages, and to the contrary, the pore

density decreased. It was shown that 2nd anodizing on the cell base after dissolving 1st anodic oxide layer was remark-

ably effective for forming ordered array of the pores, comparing with the case for 1st anodization only. And for control-

ling the diameter of pores, widening method by chemical dissolution seemed more practical than by electrochcemical

methods.

Key words : nano template, porous alumuina, second anodizing, widening

1.4 B

AFo)Eo] oFZAbsle] o YA == 71FA Aksb]ath
< 7139 o] v FAHL £ ol 7)1F =7t
i E R AR o B o] o]4 yhsAdo] v £ Zlo B o
HA qltt. o]2gt 7134 EFeivkes oA, S3 ska
= (evaporation masks), #+7] Z|EAX] (Magnetic re-
cording media), vl (catalyst) © 9 52| Hofoj| ] A&
T o] ®3 ojejgt 7T GFuE HEHe|EYR

o}23}lH xAA (nanowire), YA (nanometer—
size fiber) 5& g A" ¢ o) o)eg v
HEgolex 71FA dFvYE ¢F o 71RdA £5
AlA AREEE, Ve dEdele ] 7)F AL A4
T U euHE AHojd & g ¥ ol 71F9) e}
Ao ¥EYe R PAse EAo] st ol 2L T
A dFuht dEdeiee FAe o|8dd A, F
&, wfo]|a2R FECT 5o ofy] Foko4 AM-EH 4 SlE
o¥gt £5%2) nanostructure® A2 5 ¢Jof FHT FA
o] %EHEIE’- ek et o2 7]3A oFulubes Fig. 1%
z8 HATZ (honeycomb structure) & =23&k &7+ &
%3 (columnar hexagonal) &2 A= oo} 3}}, ofRE
o] A5 Ao et HEsA vehdR] gAY H)E A ]l
o2ty Hel 2 7137 Ao sjgo] A A gefris A

| =3t

:LJ
rmr&

¢

+ E-mail: cschi @ kookmin.ac.kr

$7h Bk Gebd WEGC)E ARE A7) A9
71go] FAH LR Wysiolor & ¥ ohiz} 7| Fe A
Aeig 5 slofok ke 2719 Tz ARE AZE
2 ojr},

debd £ AFE 2UT 71FE P I Az

F 3HoE, ¢F ABYeE YHY To) Fohe &
AT 24 BFORE A 1T LRI A
HARew of SgelA] FFarstrate] £3) w23
ofZ Az} A4 2 YAEE 71LA Futel AT =8}
2o BlAE G sl ZASRT. wT FI4s} 3
Hol LD AT FRul} A 27] AAE )
widening 7) 41 8she] Alx]shsich

Porous
layer

"Barrier
layer

Fig. 1. Cylindrical cell model of the porous-type oxide film."”
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Fig. 2. Voltage and current curves depending on anodizing time
in 0.05M oxalic acid at 17°C.
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Ve = 20V
Vi = 30V
Vi = 40V

1st—anodized 2nd-anodized

Fig. 3. SEM images of anodic alumina surface formed in 0.05M oxalic acid at 17°C under constant
voltage of 20V (a)(b), 30V (c)(d), and 40V {(e)(f) for 25min.

Ve = 20V

Vi = 40V

W : 10min W: 20min W: 40min

Fig. 4. SEM images of the pores of 2nd-anodized layers formed at various applied voltages in 0.3M
HsPO, solution at 30°C according to the widening time.
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Fig. 5. Effects of applied anodic voltages on the surface pore di-
ameters formed at 17°C for 25min in H,C;0..
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Fig. 6. SEM and TEM images showing the effects of dissolution of 1st-anodized layer on pores char-
acteristics of 2nd-anodized layer formed in 0.05M H,C;0O. at 17°C for 80V for 25min, and widened in

6wt% HiPO, and 1.8wt% H.CrO. mixed solution.
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Fig. 7. AFM images and RMS roughnesses of the anodic alumina films formed by 2nd anodization in
0.05M H.C.O, solution at 17°C and 80V for 5min after dissolving 1st anodic film for widening time of

(a) 1min, {(b) 5min, (¢) 10min, and (d) 20min.
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Fig. 8. SEM images of anodic porous layers fabricated in 0.05M
H.C,Q, at 17°C for 25min, showing (a) anodic film formed by
1st anodization, (b) by 2nd anodization, and (c) low-magnifica-
tion SEM micrograph of (b).
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