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Hemispherical Diffusion

Hindered Diffusion Regeneration Reaction

Basic principles of SECM. (a) With UME far from substrate, diffusion leads to a steady-
state current iz, (b) UME near an insulating substrate. Hindered diffusion leads to i
<irs (C) UME near a conductive substrate. Positive feedback leads to iy > iy,
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Calculated current-distance curves of a UME (RG=10) for hindered diffusion (Eq. 1,
curve 1), diffusion-controlled recycling of the mediator (Eq. 2, curve 2), and
kinetically limited mediator recycling (Egs. 2 and 4) with k=keff r;/D=0.3 (3), 1.0
(4), 1.8 (5), 3.6 (6).
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» Nernst-Planck equation for one dimension

dCi(x)  ZiF dp(x) |
o Jilx) = =D; — —— DiC; axx - Civ(x)
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o FicK’s firstlaw: J;(x, t) = —D;

+» Fick’s second law:

o Electron transfer: i = FAk"[c, (0, t)e_af(E_EO ) _
(0, £)e O/ (E-E);
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(a) one-dimensional linear diffusion concentration distribution, (b) one-dimensional
cyclic voltammetry curve, (c) two-dimensional concentration distribution of SECM, (d)
pure positive feedback approach curve of SECM, (e) three dimensional distribution of
SECM, (f) concentration distribution under different defect.
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Hindered Diffusion Regeneratign Reaction
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b A2 : Reaction: O + e & R
;k'g'* < };E Initial condition: C,=0, Cx=Cg
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Single reaction on Tip:
O+e—-R E;
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R—->C+e
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Two reactions on Tip:
2H* + 2e- > H,
Fe — Fe?* + 2¢
Reactions on Substrate:
H, — 2H" + 2¢-

E, =0V (vs NHE)
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Three reactions on Tip:

2H* + 2e- > H,

Fe — Fe?* + 2e
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