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A Review of Studies of Optical Properties of Color Tunable
Anodic Alumina Membrane
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Abstract The studies of the structural colors of the anodic alumina membrane (AAM) fabricated by electrochemical oxidation of Al
are reviewed in this paper. The color tuning of the AAM is predominantly due to the interference enhancement of the nanostructure
and the colors obtained cover the whole light range and can be precisely tuned. These properties are of technological importance for
applications in the fields of painting, color display, decoration, anti—counterfeiting and textiles. Recently, a considerable attention is
paid to the construction of man—made systems with interference colors, such as multilayer structures, metal-coated or carbon-coated
thin anodic alumina templates, anodic alumina membranes embedded with metal. The relationship between the brilliant colors and the
microstructures is obtained for each man—-made system.
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Fig. 1 Schematic diagram of the synthesis press for a
photonic crystal made of AAM
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Fig. 2 The cross—sectional SEM images of AAM
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Fig. 3 Optical transmission spectra (a) and optical
photograph (b) of AAM
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Fig. 5 Reflectance spectra of the AAM and the CNTs-AAM
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Fig. 6 UV-vis diffuse reflectance spectra of the CNTs—
AAM with the oxygen plasma treatment.
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spectra of CNTs—AAM

i1, T2 AAM BJEEEE B R CNTs—AAM AR, H 3% )52
JE B 22 Pl o ) P B TN URR/IN - Zhao S5 FHAE B8 7 1EA T
et I B I VS FLAR Y CNTs-AAM H B /K28 N
FKo B8 T LTS5 B FIH RS 1) CNTs-AAM _Lii7K
i 00 2 14 B0 (14 2 A A B 58 A — ] DS X1 S i

SCIENCE & TECHNOLOGY REVIEW

X /ANELAR AAM, BN 45 A5 49 35 nm FLAR ) AAM, th TFL1%
KNG B FARMESE AFL Y, 45 B T3 VRO AR 22 , K o ik ik
A CNTs—AAM P8, PR i 7 25 1 i 7K 4 31 328 LT A 5
Wil AP BB AR . 24 AAM 285t 7 min ZI5h )5, FLAR I
J4 56 nm, £ CNTs—AAM P AZKHE 23185 CNTs-AAM
BT TR (2 ST 200 1, KT %0 1,33, CNTs—AAM
DA T /K TS (4 T S 6 n 18 K, LB Y 1 1 0 AT 38 M A i
I 2 3 2nd cos O=mA |, RS I F Rl — R m, AH5K),
PR I A 2 T K TV B B e KRR G . an &l 8 (b) i
T KR R A 8 A= AT LG X SIS K T

(a)IIIIII

(0 min) (3.5 min) (7.0 min) (10.5 min) (14.0 min) (17.5 min)

(b) O Bmax
e () MIN == 3 5 min
. 634 (2
45 _'—7 min 10.5 min \ @
=14 min 17.5 min
612 (2)
R
{%- 30F 598 (2)
§ v\/\/wz)\—
548 (2)
15
528 (2)
0 1 1 1 '
300 450 600 750
K /nm
(c) mmC
m AAM
Al
K
(n=1.33)
(d) W= iAM
7
Bl Al K

E: () AF BT HRE , AAMEA@EKT (L7 )E(TH)URA;
(b) A B 8(a) P A FiEAIG 8 b -T WA R 49 R4 8 8 (¢)Fn
B 8(d) %A A4 i K JE CNTs—AAM FIEAK (o) Fn R EAK(D) B H
T w&

E8 CNTs-AAMREFHIERXFHTE
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Fig. 9 Reflective spectra of AAM before and after
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Fig. 10 Schematic diagram of the interference among
reflected lights
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