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Abstract A Mach-Zehnder interferometer is employed to study the effect of magnetic field on the local corrosion
process of a ferromagnetic metal. The local corrosion of a pure iron electrode in the 0.1 mol/L NaCl solution is
investigated with the combination of traditional electrochemical method and potentiodynamic polarization
measurement. The video images of interference fringes in the electrode/solution interface are first recorded by CCD,
then these fringes are analyzed by Fourier transform and the adaptive bandpass filter, and finally the dynamic
process of local corrosion in the electrode/solution interface is reproduced by the dynamic phase reconstruction of
interference fringes. The results show that, without the external magnetic field, the local corrosion appears only in
the middle area of the electrode/solution interface at first, but the local corrosion area of the electrode/solution
interface soon expands with the increase of voltage, and finally the entire electrode/solution interface is activated and
dissolved. With the external magnetic field, the corrosion degree of the electrode surface is positively correlated with
the magnetic induction, and an obvious edge corrosion phenomenon occurs. In other words, the external magnetic
field can accelerate the electrochemical corrosion of ferromagnetic metals.
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Fig. 1 Experimental setup. (a) Mach-Zehnder

interferometer; (b) electrochemical cell
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Fig. 2 Process flow of video images of interference {ringes
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Fig. 3 Potentiodynamic polarization curves of iron electrode

in 0.1 mol/L NaCl solution at a scan rate of 10 mV/s
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Fig. 4 Phase reconstruction of local corrosion of iron electrode in 0.1 mol/L. NaCl solution

without magnetic field. (a) 20 s; (b) 30 s; (c) 40 s; (d) 45 s; (e) 55 s; (f) 80 s
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Fig. 5 Phase reconstruction of local corrosion of iron electrode in 0.1 mol/L NaCl solution

with magnetic field. (a) 20 s; (b) 30 s; (c) 40 s; (d) 45 s; (e) 55 s; (f) 80 s

_kko
AC(x,y)—ZT[dAS{:(x,y), @b

Aok S E RO A, M A ABOCR WK . d Y
DG T R AR BE L AG (e ay) S W I A Ak A
Bro PRI, AH A 22 43 A7 RE A% 1 5 o b S Bt B8 ViR &
AL

5 2 400 mT “FAT#ES 554 T 2k fa il A L Ak
EA R kA A EE A R R AN T Ak R A A T
M, mE 1 b Fros . Bl 5 () iR R R R
BRI 2E A A 5(b) LA —0.3 V I
JE b AR A T AR ], T A E A 3 2 X B (6 T
AR A L 6T N VA VR B BN SRy S T A L TE N R
Y2k R 5 ) B 5Cb) Y JR 8 il R BE /N T3
BE3 5 R 4Ca) B 4 (b)) 1Y Jm) 350085 b B2 38, 36 WA Rl
S/ 4y o R A N I B R R R SR A S e
T 6 0 R ) g S S ok AR R R K an R 5
(OM 5D i, 54K 3, shi ik ih & C
SR F SR S 10 R B R T IO G S 1 F IR
BB IF H AR A Bl mT DLUE R 5 (DD X
CHBL 22 Ag) JB il i A2 B K T 4 (D) X B CFH A
% A), MHALKRT 0.05 VI, f TR 04E 5
L B i ger XA L an i 5 Ce) FTEL 5(D
JIE o KF L DX VR B G 0, S e A o T
5Co)~ (D g 3 42 3k =y ol L JF HLW] LA Hh
Pl 5 CE) Jay 38 J65 b il 72 B R TR 4 (D, XTI 4
FE S &L AREAL ST 86400 1 4k v A 1) g ok
Vi A s e LD R R R A U 3 DX, A P AR ol
Vs fif PR

6 S ) FH 4R A5 48 A A0 i i 3 2% 1 R Bk
e /35 Y ST T T A R N e B A A L. Rl 6
JIT i s B AR /5 YA A T A ) SR N 5 A /N e DA
O3 o DA R A ST 340 2 ) HRL R v 2R ORI (AT 8 35
3V B W ) L H AR T TR 0 8 AL R N B
R CE A RN LT D) Tk 5% 30T FRL AR 3% 10T v 0 XoF 7 0 Jak
o7 58 85 /N Gl ) . DNBIOTE 43 A vl DL ) f A 34
S DX I I WG TR N A B G R F R AR 0 X8R 3 2
120 mT, Hrob A 4808 T, XF L&l 5
6 AT LA & B0 I 1N iR BE 3 AT RV WO E Ay A A
W E XN OCR G i) . DI 5 CH A A &
g V617 L A S T A R VA R 0 AT R AR A T A Uk
O 58 B 3 A — B, BV H B 3 T R JER N S R R K1Y
by e R T A A R T L X OV VR R s R
S AT P A T v T X3 T A G JER R iR R )N
PG S 0 T ok VS e AR TS L U R B R, R R
JO7 R 8, P B % TS ok R R L G 37 e 6% a4k
e 1) JE ok

agnetic induction /T
1.4960 X 10
. 1.3090 X 10!
1.1220X 10!
9.3505 X102
7.4808 X102
5.6110X 102
3.7412X 102
1.8715X 102
1.7058 X10-°

P 6 Ak FL A v g 5 R A ]

Fig. 6 Distribution of magnetic induction in iron electrode
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