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Chemical Action 
(capture, react , divert……)
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Aspect ratios are L/R ~ 100, so 
 Pe < 43 produces >99% conversion. 
!
For a small volume reactor with R < 1 µm, 
conversion efficiency is nearly perfect, even 
with fast advective flow va ~ 10-2 m·s-1.

Mass Transport Limited                                                        
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I.  1-Dimensional Nanostructures 
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Microchannel-EANE Array Apples-to-Apples Comparison

X



II.  A Closer Look at the Coupling of Transport and 
Electron Transfer
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Working Electrode  

in Field-Free Region



Strong Coupling at the Nanoscale



Experimental

Simulation

Strong Coupling at the Nanoscale



Experimental

Simulation

Strong Coupling at the Nanoscale

Eeff  = Eapp – iR



III.  In Situ Reagent Generation
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• Due to their low Peclet number nanoreactors are inherently more efficient 
than microreactors.

• EANEs use the same potential to achieve convective delivery and to drive 
electrochemistry. 

• Embedded nano electrodes are ideal for in situ reagent generation for high 
efficiency nanoreactors.

Challenges

• Attoliter-volume nanopores contain a very small number of molecules 
(think massively parallel arrays).

• Coupling electron transfer to spectroscopic detection (see single electron 
transfer events - a topic for another day!).
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Electrochemistry without Supporting Electrolyte

h >> λDh ~ λDh < λD

with SE

without SE
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