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Abstract: The magnetic field was introduced into the direct current electrochemical corrosion of aluminum foil based on HCI-
H2S04 system. The effect of magnetohydrodynamics (MHD) on the electrochemical behavior, interface behavior and mass
transfer of aluminum foil were studied. The etched foil samples were characterized by XRD, N2 adsorption and SEM.
Meanwhile, the MHD effect on the electrochemical properties of aluminum foil was studied by means of chronopotentiometry,
polarization curve, cyclic voltammetry and electrochemical impedance spectra. The result show that the MHD effect can

inhibit the growth of aluminum oxide film, and strengthen the inward/outward migration of CI” and AI**

within tunnels by
thinning the thickness of the diffusion layer and decreasing the mass transfer resistance of ions in electrolyte. Moreover, with
the help of magnetic field, the uniformity of etching hole density, average pore diameter and average hole depth are obviously
improved, further improving of the specific capacitance of anodic aluminum foil.
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Table 2 Relevant parameters of etching foil pits
Pit density / Average pit size / Pit size standard Average tunnel length / Tunnel length
B/T ) . o s
(107 ea-cm™) pm deviation pm standard deviation
0 0.864 1.07 0.4515 45.54 11.659
0.06 0.996 1.12 0.4389 54.05 8.253
0.12 1.137 1.20 0.3668 59.35 7.071
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Table 3 Relevant parameters obtained from chronopotentiometry

curve of aluminum

B/T 0 0.06 0.12
it/ S 0.104 0.087 0.072
Epit/ V 8.475 6.627 4.734

Schematic diagrams of chronopotentiometry curves of aluminum foil and chronopotentiometry curves of aluminum foil at different B
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Table 4 Relevant parameters of aluminum pits obtained from Tafel curves

B/T ka/ (V-dec™) ke / (V-dec™) Ecorr /' V lgicorr / (A-cm™) Epit/ V 1gipit / (A-cm™)
0 7.011 =5.012 —0.880 —4.730 -0.739 -3.574
0.06 6.102 —5.301 -0.937 —4.210 -0.819 —3.549
0.12 5.002 —5.545 —1.026 -3.726 -0.857 -2.929
2.6 TEIMRREFMESH ok, SUH AR, BT RY-0.74 V iR

& 10 AFEHESF N 10 mV/s, FEEN 1 mol/L
HCI+3 mol/L H2SO4 MIRFRIA TR , MR B
75 °C BHRTEEAR B R AR, H
HIEF R-1.1~-0.6 V., THEAH T (B KO T), HIE
St/ N IR HRILE , AR PR R AE-0.74 V B
FEURIVH L TF, SR A A B R B0 9 1 A el i 7
Epiv, BCETERTAZRIE KA B - i B B Y

0.12 T B#9-0.79 V, U] MHD &0 GE 5 PR 4R
SERTA Bl T EL, PR 06 i PR I 5% B A ol
Je HE R BRI A, BB MHD R0 {5 H i s
T AL BB T BEAR, AR T ClU/AP LA/
SMER, I AL, 8D il AL Py R AL
A KA, TR B LR — 20 AR K DA S AR
LRI —HE
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Fig.10 Cyclic voltammetry curves of aluminum foil

2.7 RIS

WA TPt 28 EIS (Electrochemical
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Fig.11 EIS of aluminum foil
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Pl SRR, AR AT D . e S T, Rl
H BWR, Re. R X p 308/, CattiRK. R (HIK
/N, VLB MHD %05 A% 980/ )N B 9 2 1%
BH 3, BRmbR b fg 8 v C 1 i 30§ T 903 A R
S Ak FL A VR T C X 5 T 2% T Ak TR Y R
Re /N, UEBH MHD S0 IR 1 FL fi i B
AR Sy A . p (EBEV)N, B68] MHD &40
BT AR LR SR T RRE B L B pA R R AT
W o K BT A B TR RS R Ik 9 B AR
Ca H1 0T B 20.83 pF/en? 4% 0.12 T B} 39.63 pF/em?,
HEIEIA 90.25% #E— UL MHD 8400 RE9S 2 =
FRTEIE R R AR S A
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Table 5 Evaluated impedance parameters from equivalent circuit
based on EIS from Fig.11 illustrations

B/T Rs/(Qcem?) Ra/(Qem?) p

Ca/ (uF-cm™)

0 0.463 348.9 0.8333 20.83
0.06 0.417 190.1 0.8251 30.19
0.12 0.393 175.4 0.8055 39.63

3 4 g

(1) 76 HLR S i B2 b g | ARG, MHD 800
RERS IR A 22 R, Ak CL A T A%
S, R T T A% SR A, IR o g 4 — 1 R e
BOR MR R LR IR, LA A 2 —E

(2) MHD 0 54 1 9 T 4% b L L FH ik
MAEsh, WERT AR CUSFLY AP RIFLIN
FALAME A, S T AL N et B 4 1
B, RS Il E T Res A, e T
LRI — 80

(3) MHD RN 5 K T 85 it 9 b2 1 AR 3
JZHLZ Ca, Ca{HHTHEAITAY 20.83 uF/em? 38 2
39.63 pF/em?,
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