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1. % (Summary)

Thermal-to-electric energy conversion based on a fluidic
transport in nanochannels inducted by a temperature
gradient is investigated. Highly ordered periodic and high
aspect ratio anodized aluminum oxide (AAQO) nanochannels
with 10 nm-diamenter and 3 pm-length are successfully
fabricated by an anodic oxidation process in a diluted acid
electrolytic solution. Thermal-to-electric energy conversion
using above AAO nanochannels has been demonstrated.
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Wafer with 3 pm-thick aluminum film is immersed in

the 0.1 mol/L H,SQO, electrolyte with electrical connection
to outside for the potential voltage supply. Anodic
oxidation process of the aluminum film is carried out using
three electrochemical systems. The anodic oxidation
process is performed at room temperature at a constant
potential of 5 V while the anodic oxidation current is
monitored. The electrical current is dramatically decreased
and come to near 0 mA after approximately 30 minutes
which indicates that the entire aluminum is anodized

3. fEF L2255 (Results and Discussion)

Forming nanochannels with 10 nm-diameter and

N T ey TF 7, plE - EHERS, Nanochannels, Ion transport, Thermo-electric

3 um-height is as shown in Fig. 1.
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Figure 1. Highly ordered periodic and high aspect ratio

nanochannel aluminum oxide. (a) Cross sectional view

after anodic oxidation process. (b) Magnification image of

top surface of wafer showing 10 nm-diameter of AAO

nanochannels. (c) and (d) are middle and bottom area-cross

sectional view showing 3 pum-length — AAO nanochannels

with vertical shape.
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