. SECM
SECM
1
SECM
SECM
SECM 2
( 1A
(i)
ir., =4nFDCa
: ( ne - )
:0( ) C: a:
(i)
0 (
1B) R( )
O O
i ( 1C)
d i
R
-0 SECM
B
IME
gl L3¢
R S 1
0 E
&
_—-/ e —_
(]

inmilating sbsirete emdet ive  sdbwira

il

d d

Figure 1. Operating principles of SECM: (A). with UME far from
the substrate, diffusion of O leads to a steady-state current, i
»: (B). with UME near an insulating substrate, hindered diffu-
sion of O leads to iT <. ,; (C). with UME near a conductive

substrate, positive feedback of O leads to iT > i, . 5
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Figure 2. SECM image of a polycarbonate filtration
membrane with a 2-y m-diameter Pt disk UME in Fe(CN),*
solution. Average pore diameteris ca. 10 gy m
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3. Tip steady-state voltammograms for the oxidation of
5.8 mM ferrocene in 0.52 M TBABF, in MeCN ata 1.1-4 m-
radius Pt tip. Solid lines are theoretical curves and solid
circles are experimental data. Tip-substrate separation
decreases from 1to 5 (d/a =« , 0.27, 0.17, 0.14, and 0.1).
(Reprinted with permission from Ref. 4e, copyright 1993,
American Chemical Society.)
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4. SECM voltammograms for FN (28.2 mM) reduction
in TG/SC mode. d =1.8 p m. E_ was scanned at 100 mV/
sec with E; = 0.0 V vs AgQRE. (Reprinted with permission
from Ref. 5a, copyright 1992, American Chemical Soci-
ety.)
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5. Normalized tip (generation, A) and substrate (collec-
tion, B) current-distance behavior for FN reduction. FN
concentration: (open circle) 1.50 mM, (open square) 4.12
mM, (open triangle) 28.2 mM, and (filled circle) 121 mM. a
=5 py m, substrate radius is 50y m. The solid lines
represent the best theoretical fit for each set of data.
(Reprinted with permission from Ref. 5a, copyright 1992,
American Chemical Society.)
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(B) on Nafion/Os(bpy),*"** electrode in K,Fe(CN)/Na,SO,,
scan rate = 50 mV/sec, ET =-0.4 V vs. SCE. (Reprinted
with permission from Ref. 6a, copyright 1990, American
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7. Approach curve for the system: 10 mM TCNQ and
1 mM TPASTPB in DCE // 1 mM Fe(CN).* and 0.1 M LiCl in
H,O, showing the absence of electron transfer across the
liquid/liquid interface. A 25-p m-diameter Pt microelec-
trode was used to generate Fe(CN),* at the electrode tip
from the Fe(CN)j*. Tip potential, -0.4 V vs Ag/
AgCl.(Reprinted with permission from Ref. 7c, copyright
1995, American Chemical Society.)
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8. Approach curve for the system: 10 mM TCNQ and
1 mM TPASTPB in DCE // 1 mM Fe(CN),*, 0.1 M LiCl and 1
mM TPAsCI in H,0, showing reverse electron transfer
driven by phase transfer catalyst TPAs*. Tip potential, -0.4
V vs Ag/AgCI. (Reprinted with permission from Ref. 7c,
copyright 1995, American Chemical Society.)
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9. SECM images (50 m x 50y m) of a single GO
hydrogel-filled pore on the surface of a treated membrane. Im-
ages were taken with a carbon microelectrode tip @ =4.0p m).
(A). Negative feedback with MV?* mediator at tip potential -
0.95 V vs AgQRE.

(B). Positive feedback with hydroquinone mediator at tip
potential +0.82 V vs AgQRE in 0.1 M phosphate-perchlorate
buffer (pH 7.0) containing 100 mM D-glucose, 50y M hyd-
roquinone and 0.1 mM MVCI,. Lightest image regions depict
the greatest tip current. (Reprinted with permission from
Ref. 8a, copyright 1993, American Chemical Society.)
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