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Table S1. Fitting parameters of passive layer formation obtained by optimization of the EIS results 
based on the MPM. 

Anodic Potential Stepping Direction Cathodic Potential Stepping Direction 
Eapp(VSCE) −0.6 −0.3 0 0.3 0.6 0.3 0 −0.3 −0.6 

α 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 
α2 0.15 0.11 0.12 0.11 0.11 0.11 0.11 0.11 0.11 
α3 0.29 0.25 0.27 0.25 0.23 0.25 0.25 0.24 0.26 
αc 0.18 0.179 0.179 - - - 0.16 0.18 0.18 
k02 

(mol.cm−2.s) 
5.3 × 
10−10 

4.3 × 
10−10 

2.8 × 
10-10 

3.0 × 
10-10 

5.8 × 
10−10 

8.9 × 
10−10 

6.3 × 
10−10 

7.9 × 
10−10 

8.8 × 
10−10 

k03 

(mol.cm−2.s) 
1.1 × 
10−10 

8.5 × 
10−10 

4.9 × 
10-10 

5.8 × 
10−10 

1.0 × 
10−10 

7.6 × 
10−10 

8.2 × 
10−10 

9.3 × 
10−10 

5.2 × 
10−10 

k07 

(mol.cm−2.s) 
6.8 × 
10−15 

4.3 × 
10−15 

6.8 × 
10-15 

2.1 × 
10−15 

1.2 × 
10−15 

4.0 × 
10−16 

6.3 × 
10−16 

6.9 × 
10−16 

5.3 × 
10−16 

k2 

(mol.cm−2.s) 
7.4 × 
10−14 

7.1 × 
10−14 

5.6 × 
10-14 

6.2 × 
10−14 

5.5 × 
10−14 

4.8 × 
10−14 

5.2 × 
10−14 

5.5 × 
10−14 

6.3 × 
10−14 

k3 

(mol.cm−2.s) 
3.0 × 
10−18 

1.9 × 
10-18 

3.0 × 
10-18 

9.5 × 
10−19 

5.3 × 
10−19 

1.8 × 
10−19 

2.8 × 
10−19 

3.1 × 
10−19 

2.4 × 
10−19 

k7 

(mol.cm−2.s) 
6.8 × 
10−15 

4.3 × 
10−15 

6.8 × 
10-15 

2.1 × 
10−15 

1.2 × 
10−15 

4.0 × 
10−16 

6.3 × 
10−16 

6.9 × 
10−16 

5.3 × 
10−16 

kC 
(mol.cm−2.s) 

2.8 × 
10−14 

9.4 × 
10−14 

2.7 × 
10-13 

- - - 
7.2 × 
10−13 

5.2 × 
10−13 

8.7 × 
10−14 

D (cm2.s−1) 
9.5 × 
10−19 

1.2 × 
10−18 

1.0 × 
10-18 

1.1 × 
10−18 

9.7 × 
10−19 

2.9 × 
10−19 

4.8 × 
10−19 

3.3 × 
10−19 

7.0 × 
10−19 

Iss (nA.cm−2) 21.3 20.6 16.1 17.8 15.8 14.0 15.1 16.0 18.2 
Ic (nA.cm−2) −3.5 −1.4 −0.47 - - - -1.9 -7.4 -10.9 

Lss  (nm) 0.95 2.26 2.82 3.97 4.90 4.21 3.35 2.57 1.59 
CPEg 

(F.cm−2) 
5.7 × 
10−6 

4.6 × 
10−6 

3.8 × 
10-6 

3.3 × 
10−6 

2. 9 × 
10−6 

3.1 × 10−6 
3.5 × 
10−6 

3.9 × 
10−6 

4.8 × 
10−6 

CPEgP 0.96 0.95 0.95 0.96 0.96 0.96 0.96 0.96 0.96 

Reh (Ω.cm2) 
2.4 × 
108 

3.2 × 
108 

1.0 × 
108 

3.8 × 
108 

1.9 × 
109 

4.4 × 108 
2.3 × 
108 

1.4 × 108 
2.2 × 
108 

Cdl (F.cm−2) 
9.6 × 
10−8 

6.4 × 
10−8 

1.5 × 
10-8 

2.2 × 
10−8 

2.3 × 
10−8 

1.2 × 10−8 
1.5 × 
10-8 

2.6 × 
10−8 

8.1 × 
10−8 

Rol (Ω.cm2) 26000 58584 40830 29417 90900 85367 95493 35237 35112 

Col (F.cm−2) 9 × 10−4 
6.8 × 
10−4 

5.1 × 
10−4 

4.9 × 
10−4 

3.6 × 
10−4 

3.2 × 10−4 
2.4 × 
10−4 

4.9 × 
10−4 

7.5 × 
10−4 

Rs (Ω.cm2) 30 30 30 30 30 30 30 30 30 
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