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Agenda

» AAO: Diverse Nano Applications
» Theoretical Considerations

» Characterizing Ultra-Deep AAO
» Future Work
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Issue: Conical Anodization

» Decrease storage volume
» Mechanical instability

» Causes:

» Leakage, stress-inhibited kinetics,
uneven temperature distribution
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CPE Mitigation Schemes

» Control thermal and
flow profile -> even
anodization

» Maximize gas storage
volume

» Rate of anodization
benefits



Fluid Flow and Diffusion Layer
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Radial Fluid Velocity (m/s)

Fluid Flow Profile
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Current Mapping Hard Anodization

Teflon Holder Aluminum Sample
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Preventing Thermal Failure
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Template Equivalent Circuit
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EIS Failure Mode Detection
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EIS Analysis of Deep Arrays

» Charge transfer
resistance varies due
to impurities

» Solution resistance
increases ~depth

» Weak increase in CPE
Coefficient



Barrier Layer Relaxation

» 30 minute relaxation 500
time
» 4-fold shift in low

frequency
impedance
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Changes in Electrode Geometry

» W, >>10

» Significant change in
electrode geometry
vs depth
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Summary

Technological progression = doorway to future
innovations

Creative test methods =2 model progression, failure
identification

Complex thermal/electrochemical dependence

» Rate-inhibiting concentration gradient
established

Small environmental gradients effect long-term
anodization

Deep pore feasibility dependent on time/cost and
anodization bath design
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