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ABSTRACT: The work aims to control wetting behavior of anodic aluminum oxide (AAO) film surface by chemical grafting
methyl methacrylate on anodic aluminum oxide (AAO) film surface and changing roughness and molecular structure of the sur-
face. Highly nanoporous ordered AAO film was fabricated in a two-step anodization method. The structure of nanoporous AAO
film featured in close-packed hexagonal arrangement of approximately hemispherical concaves. Surface of the nanoporous AAO
film was further treated with 3-Methacryloxypropyltrimethoxy (KH-570). Then, the AAO film modified with poly(methyl me-
thacrylate) was prepared by grafting methyl methacrylate onto the surface of nanoporous AAO film in the method of living po-
lymerization. Structural characterization and wetting behavior study were performed to AAO film and modified AAO film using

atomic force microscope (AFM), X-ray diffractometer (XRD) and contact angle tester. Effects of anodizing process conditions
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and methyl methacrylate grafting on morphology and wettability of AAO film were investigated. The nanoporous AAO film

was amorphous, its pore diameter was about 100 nm, and hexagonal holes were well distributed in parallel and perpendicular to

the surface of AAO film. Water contact angle of the AAO film first increased and then decreased by grafting methyl methacry-

late. The wetting behavior of AAO film surface can be controlled by chemical modification of AAO film surface and surface

roughness together.
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Fig.1 The scheme of grafting of methyl methacrylate on the
surface of AAO film

2 HR5HE

21 PERENBSILRMHEREN

E F TR LA T B AR S AR T 5 19 AAO PRS2 0%
EE MM, LB, AIEE. K2 & AAO Y AFM
K, Bl 2aj& AAO RIS, #1243 pmx3
um, ATRUE G, il A 2L AL R/INV AR 1A
RSPy 100 nm, A JFH4F . Kl 2b 42 0.3 pmx0.3 pm
TN AAO BERTEIES, hEIFH, AAO EZ AL
(RS RE R 7S A B BB HERR RS, R B O A —
NGOKRG I AL, FLSILZBPATHES, JF AT
AAO BT . & 2¢ J& AAO R ML A S AR A
FURZER AT TR AL HES AL, FLIR A 56 nm.

3 R NG EE 6 h 519 AAO Ay
5. BB AAO BEFLIR N 23 nm, EAHT)E FLIFATR
[ERTE T

2.2 AAO FERI X BT 5T8 o #h

AAO JRALBEZEFY ARG, XFiB KT AR K5
i) AAO B T XRD 43#1. [ 4a M KRTH AAO
JEE) XRD &, 1E 20 R 27° 4 A A — R B ve &, PRl
iR KHTHY AAO BELLTC 8 T 25 M A7 7E . [l 4b R 800 °C
TR K5 AAO RS XRD &, NEIH AT LLE L, 7 20

Flatten

e
—
[\
W

pm
a % E

(=)

0.1 0.2 03
pm

b JORE

pm
LR E

2 4% AAO BBy AFM K
Fig.2 AFM pictures of AAO film: a) General view, b) En-
larged view, ¢) Graphic model
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Fig.3 AFM pictures of AAO film grafting with methyl me-

thacrylate
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Fig.4 Powder XRD pattern of AAO film: a) before annealing,
b) after annealing
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Fig.5 Photos of AAO film for the contact angle with different
grafting time: a) 0 h,b)2h,c)4h,d)6 h
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