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A METHOD TO MEASURE CORROSION RATE BY
COMBINATION OF AC IMPEDANCE AND WEAK POLARIZATION
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ABSTRACT : A method of combining AC impedance and weak polarization technology to measure cor-
rosion rate of metals is presented. Based on this method, an instrument, CMB-4510, has been devel-
oped. The theoretical error of linear polarization technique caused by estimating Talel constant is elimi-
nated efficiently. And the measuring error brought by the IR drop of the medium resistance is eliminat-
ed further. A number of experiments has been done, and the results demonstrate that the corrosion
rate, polarization resistance and medium resistance in several kinds of metal-meadium systems measured
by the CMB-2510 are perfectly in accord with those hy M398. And the results in measuring the effect
of the corrosion inhibitor are also the same.
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Fig. 1 Measurement circuit digram (a) and electrochemical

equivalent circuit of simple corrosion system(b)
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Table 1 Data acquired in an analog system

F5 LR Mg R¥E
1 R, =500 KQ,R,=100 KQ=R,, C4=0.1 uF R,=477.9 K, R, = 100.63 KQ 4.4%,0.6%
2 R,=200 KQ,R,= 100 KQ=R,, C4=0.1 uF R,=208.2 KQ,R,=95.17 KQ 4.1%,4.8%
3 R,=10 KQ,R,=2 KQ=R,,Cy=1 xF R,=10.22 KQ,R,=2.10 K0 2.2%,4.7%
4 R,=1 K0, R,=20002=R,, C4=1 uF R,=1.027 KQ, R,=204.490 2.7%,2.3%
s R,=1000, R,=20Q=R,, C4=10 xF R,=101.40,R,=21.030 1.4%,5.1%
6 R, =200, R,= 50= R;.C4=100 pF R,=21.520,R,=5.480 7.6%,9.6%
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Fig.2 Rp(a), R .(b) and corrosion rate {c) of carbon steel as a function of time in NaCl solution measured by CMB ~ 4510
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Fig.3 Nyquist map of carbon steel’s impedance Fig. 4 Carbon steel’s polarization
spectrum in NaCl solution measured by M398 curve in NaCl solution measured by M398
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Table 2 Carbon steel’s corrosion in

soil measured by CMB — 4510 and M398

MRS Am R Ko IRERETE
Qcm? Qem? mm/a

CMB-4510 #E—XK 21000 81600 0.0036
=X 18500 153000 0.0017

FBHX 15600 124000 0.0018

= [E M398 25000 130000 0.0032

Table 3 Corrosion data in testing acidic solution

with corrosion inhibitor

R, Ry B{H \
At [E] T WAR L

Qcm? Qem? mV mm/a
8.50 25% HCl 0.47  2.01 26.98 157.05
9:00 0.47  2.03  30.23 174.23
9:10  HN0.5% 0.56  62.29 16.3¢  3.07
9:20 0.57 67.11 15.29  2.67
9:30 0.60 69.56 15.01 2.52
9.40 0.61 70.71 15.39  2.55
9:50 0.61 71.67 15.31 2.50
10:00 0.65 75.17 15.03  2.34
10:10 0.65 76.61 14.79  2.26
10:20 FMO0.5% MM  0.78 87.01 13.98  1.88
10:30 0.69 85.77 14.20 1.94
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