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Abstract: A filtering method based on empirical mode decomposition (EMD) for coulostatically-induced transients
(CITs) was presented. The effect of EMD filtering was evaluated from different simulation systems. To boost the
applicable solution for EMD filtering and reduce the subjectivity of filtering, discussions of the simulating noises were
mainly focused on white noise, high frequency noise, 50 Hz noise from commercial power and blend of above-
mentioned noises. To illustrate the most importance of EMD filtering for the goodness of fit of CIS, one real corrosion
system involving multi-time constant was simultaneously investigated by electrochemical impedance spectrum (EIS)
and coulostatically-induced spectrum (CIS). The results reported here demonstrate that EMD de-noising is applicable
for CITs. The proposed method shows good performance of de-noising and is an alternative de-noising method for the
CITs analysis. CIS with EMD filtering are in good agreement with EIS. For practical application of EMD, removal of
the first two items of intrinsic mode function (IMF) and 50 Hz element in forth IMF will be generally satisfactory for CIS

analysis.
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Fig.1 Randle equivalent circuit for coulostatic
perturbation
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Fig.3 Comparison between noisy CIS and EMD
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(a) CIS with white noise; (b) white noise filtering; (c) CIS with high
frequency noise; (d) high frequency noise filtering; CIS: coulostatically-

induced spectrum, EMD: empirical mode decomposition
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Table 1 Calculated parameters of CIT after

filtering by EMD*
Element Case Fitting result Error(%)
R,/Q) 1 199.60 0.20
2 199.50 0.25
3 199.90 0.05
4 197.80 1.10
Cy/pF 1 205.08 2.54
2 204.56 2.28
3 205.05 2.53
4 200.45 0.23

"Cases 1, 2, 3, 4 denote CIT with white noise, high frequency noise,

50 Hz noise, and poly-noise, respectively.
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Table 2 Comparisons of data analyses between EIS and CIS

Duration Method R,/Q) 10°0,/(Q2™"+s™) R,/Q 10°0,/(Q27™+s™) ny R,/Q
8 h EIS 19.4 2.43 9521 2.33 0.796 40147
CIS - 2.79 15455 5.12 0.777 36983

system: Ni-P alloy electroless plating exposed to natural seawater for 8 h
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