25

ISSN 1225-8024(Print)
ISSN 2288-8403(Online)

StREHISIR|A|

J. Korean Inst. Surf. Eng

Vol.54, No.1, 2021.
https://doi.org/10.5695/JKISE.2021.54.1.25

(HT=R)

FIXpH] ZubH HiOF ZAES

BRI AT LAY, PEETetn AAKEEn, ohditiein Al St

Study on the narrowed nanopores of anodized aluminum oxide
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Abstract

The fabrication of nanopore membrane by deposition of Al,0; film using electron-beam
evaporation, which is fast, cost-effective, and negligible dependency on substance material, is
investigated for potential applications in water purification and sensors. The decreased nanopore
diameter owing to increased wall thickness is observed when Al,Oz film is deposited on anodic
aluminum oxide membrane at higher deposition rate, although the evaporation process is
generally known to induce a directional film deposition leading to the negligible change of pore
diameter and wall thickness. This behavior can be attributed to the collision of evaporated Al;O3
particles by the decreased mean free path at higher deposition rate condition, resulting in the
accumulation of Al,0s materials on both the surface and the edge of the wall. The reduction of
nanopore diameter by Al,Os; film deposition can be applied to the nanopore membrane
fabrication with sub-100 nm pore diameter.

Keywords :@: Nanopore membrane, Anodic aluminum oxide(AAO), Thin-film deposition, Electron-beam
evaporation
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% 1. FESEM images of AAO membrane surfaces after
30 nm-thick AlLOs film deposition with different
deposition rates; (a) pristine surface and with (b) 0.1
A/s, (¢) 05 A/s, and (@) 1.0 A/s
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9 2. Variation of pore diameter of AAO surfaces after

30 nm-thick AlLOs film deposition with different
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At high deposition rate
% 3. Schematic view of Al,Os deposition process in the
electron-beam evaporation at (a) low and (b) high
deposition rates

At low deposition rate
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nmQ| Al,O; BHF SZEA] AAO HEH QIO 2o it
AEE OF 16 nm dastRlon, ofg S8 5y =
A 2Eg S AAO EW 20} 75 100 nm Olat
7HA E™sHA Aol Thsehe SISkl

% 4. FESEM images of AAO membrane surfaces
after E-beam evaporated AlOs; deposition at
deposition rate of 1.0 A/s with different thicknesses;
(@ 0 nm, (o) 30 nm, (c) 60 nm, and (d) 120 nm. The
insets in (a) and (d) show the cross-sectional view of
the walls of pristine AAO and 120 nm-thick AlxOs
film deposited AAO.
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% 5. Variation of pore diameter of AAO surfaces
after 30, 60, 120 nm—}hick AlOs film deposition at
deposition rate of 1.0 A/s
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