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Fig. 1 Basic principles of SECM

A. With UME far from a substrate, diffusion leads to a steady-state current ir..; B. UME near an insulating substrate.

Hindered diffusion leads to it < ir.; C. UME near a conductive substrate. Positive feedback leads to it > it

SECM H i B E S Z —. RG=10.,25 um [/ Pt
R FRL R I 71 S 1t L P S A R
.ms 1
lp
0.40472+1:00185 60185 +0. 58819exp(w)

)

iy =0.72627+0-10051

+0.26015exp(%) 3)

P L = d/a, FA5 con A1 ins 3 HIAC R 4K |
P hdaZiR, RIERST SR 5. 520t Y
2, XPREAEI RG, 2(2)F1(3) i Eoh stk
1.2 FE#FER &
R R LA FR R H P e 8 2 S ksl T LA
TE x,y Ml z S =4ee ), Wi FEALICSE i BE x-y
&R, I A = 4E K E L, B SECM 1%
(SECM Mapping). AR AHE BEAEAR R R B - Bk
TE L R AR ) AR DA ST 53R IR B J. e
b RET RS BE B RS R BR A BRR AT IR L
b NG 2 2 11PN B el v STE LY Y | IO (S
FEME LIRS, B T R RSN, T A
SRR R Y a0 — .l OO A
FEHL P 2 B BRI RE d, PREF i fH 2L AT
DI R0 G PR Rl Al G 57 38 IS R B3 A I AOA
(R T () AR N AL 2 AR | R B IR ETAE 2 Bhiiz
LSk diddz. BHET, J5 BRI TE R R AL
i, it A TRE AR ZH 1 58 B 2 D Be. ISR 5

TR Z R RE I A S AL B FL T R 4 T o L TS R )
IS R G ALAE R 1993 4F Bard iR 48 T 7EER
N R A RS I FLANAR o, ISR R By H R [
FAVA TR P REL - 00 THG B 2 PR A 5 6 0 ) s U,
2001 4 Wipf 451w BT S i il A ax o Ja 1
PREEIE, BTt I S A e v H e PR AL
28 RC UE U 43 25 w8 0 A8 it A5 12 o gl 2 r 15 1Y)
AC-SECM #5X. Vivier 753X J7 H CAERAF HIZRARM.,
AT E RN EL TG PR, R 3 T I ek
7%.
1.3 RERMEERR

SR E 48 G AR AR T AR 5 —Fh i R
T, B TE M) B e SRS P AR B e T
(A AR) BEAEH P (AR, P aE S, BVE 1B
F1C P BPRRIRE. SEFR b, ATHE G
BB HL AT e % O A T LA, BPIE 1C
AR A RN HA A FR A R . SURT R
AT LR PRI PR 2 8], /N5 3RS A 3R T
F, 2 o S 7 T SR B ke A . 3l 0 g ) i
A A FRLAE , 10 57 HL T A o 7 S G LA R T )
BH%E 15 M (Turnover Activity) 22 4k, B AT FH F A 5%
FEI N TSP AR FRA e T ol S B AR X
FERAEATE R SAIU A T CAE AR R ), —A~
A ()T Au A ABEBRFLA , 78 Fe¥ Bl T
1 mol -L" H,SO, ¥ W B 1% Au A7 B &5 14 % M,
SECM &4 AT i it ith S 7=t Au FIBE B X Fe*/Fe?
FE iy 2 % JS I 238 1) 5 M 11 2 3 2 R R LS



o 51 L R4 . SECM KA JFUBE K H7E 4 g ikt v bz 1) ©395+
1Y PREK. SOV il SECM S5 () — ST EE N 4.

1.4 zhA=lE

FORHMR AT AR RONAL TR, #5792
J 7 A — R R R T R, SECML S 56 g i 3l i
LRI — AR (G o= i) 5 EBALIE IR A )
JR A B TGO i i 2k B 2 ST A 0O 1 SR
FnLABEIF™. 1995 4F Bard HHHZHZ T RG = 10,
H—ALBIIEES 0.1 <L <1.5 =07,

=iy (- ) )
-1.0672
0.68+0.3315exp( 19672
b 078377 ) )
: 1 i
La+-L 7.5+
) )
110 - 407

X, AR T ONEER, S ML HAN, EAR kN
s, S8 k=keﬁg—ﬂﬁ§éﬁji£$%“§&. ko)

SEIG AN A RLAE T 28, W] LAGRAS — B S A L F
R B ke (cm-s™). [ 2 25 HURE SR LS [R] 2
o7 SR P T 2™ it R T B S A
FEHEXT SECM #3126 15 J. SECM (1) 1w
BAEEMWE L, B EEIE R R T AR
AH R O E I I SO AR 52 A . R 8 Ak (H
18T I 2 S I IE S AP 2o U 31 4 S iR =L it
A P HRIEE R Ty WASTR) 7 B e S 3 2
AT ARAT SR B IX B Bl ) 2 e, SR AR i Ak

3]
2
24
s B 6
L
:" 4
14
/(3r
1
0 T T T 1
0 2 4 6 8

P2 P HE T 2, #EET RG=10. hZk 1 Jy 58 4 3m i
(AR (2)), IR 2 P HEEH (AR (3)), hek
3(k=0.3),4(k=1.0),5(k=1.8) %1 6 (k=3.6) 3 }12¢
Pl (3 (4) F(5))

Fig. 2 Calculated current distance curves of a tip (RG=10)
for hindered diffusion (Eq.(2), Curve 1), diffusion-
controlled recycling of the mediator (Eq.(3), Curve
2), and kinetically limited mediator recycling (Egs.
(4) and (5)) with £=0.3 (3), 1.0 (4), 1.8 (5), 3.6 (6)®
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FcMeOH + 0.1 mol -L"' NaCl aqueous solutions
with 10 wm Pt tip at a biased potential of 0.5 V vs.
Ag/AgCl
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Fig. 4 SECM images of magnesium alloy AM60 immersed in 1.0 mmol -L"' FcMeOH + 0.1 mol -L! NaCl solutions for

0.5h (A), 1.5h (B)and 3.5 h (C)
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mol-L" NaCl solutions for different time
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strate with rust as cycle time increases
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Basic Principles and Applications of SECM in Metal Corrosion

CAO Fa-he", XIA Yan', LIU Wen-juan', CHANG Lin-rong', ZHANG Jian-qing'?
(1. Department of Chemistry, Zhejiang University, Hangzhou 310027, China; 2. State key Laboratory for Corrosion
and Protection, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Scanning electrochemical microscopy (SECM) is chemical microscopy with higher spatial resolution. After 24 years

of development, SECM has been widely applied in mapping and kinetics study of heterogeneous electron transfer in localized

processes at solid-liquid or liquid-liquid interfaces. The fundamentals and recent advances of SECM in corrosion applications are

described, including SECM mapping and kinetics on localized corrosion of metal or coating. Research work of SECM in corrosion

by our group is also introduced. Future applications of SECM in corrosion are highlighted.

Key words: scanning electrochemical microscopy; metal; corrosion
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