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Table S1. The conductivity and pH value of the different electrolyte. 

 

Samples 
Electrolyte (g·L−1) Conductivity 

(ms·cm−1) 
pH 

(NaPO3)6 NaOH (CH3COO)2Zn 

Passivated 
layer 20 3 — 14.52 12.71 

Zn-0 20 — — 5.70 6.09 

Zn-5 20 — 5 7.15 5.38 

Zn-10 20 — 10 8.34 5.49 

Zn-15 20 — 15 9.36 5.61 
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Fig. S1. The passivation dielectric layer prepared by first step of PEO: (a) Surface 

morphology and EDS analysis, (b) Cross-sectional morphology and EDS analysis. 

  



4 
 

 
 

Fig. S2. CLSM images of the PEO coating prepared with different concentrations of 

Zn salt. 
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Fig. S3. XPS spectrum: (a) Total spectrum of the PEO coatings prepared with 

different concentrations of Zn salt, (b) Mg 1s spectrum of Zn-15. 
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Table S2. Different phase content of the coating prepared with different 

concentrations Zn. 

 

Samples 
Phase Content (%) 

MgO Mg3(PO4)2 Zn3(PO4)2 

Zn-0 94.47 5.53 — 

Zn-5 89.40 9.41 1.14 

Zn-10 85.95 12.76 1.29 

Zn-15 82.19 15.38 2.43 

 

  



7 
 

 

 

 

Fig. S4. CLSM images of the corroded PEO coatings with different Zn contents 

subjected to neutral salt spraying. 
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Fig. S5. EIS results of AZ31B: (a) Nyquist plot; (b) Bode impedance data; (c) Bode 

phase angle data; (d) Equivalent circuit. 
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Table S3. EIS results of AZ31B based on the equivalent circuit. 

 

 AZ31B 

Rs (Ω·cm2) 139.7 
CPEpa 

 (Ω-1·cm-2·sn) 
8.082×10-6 

npa 0.9347 

Rpa (Ω·cm2) 41.42 

CPEdl 

 (Ω-1·cm-2·sn) 
1.946×10-5 

ndl 0.8824 

Rct (Ω·cm2) 153.8 

L (H·cm2) 56.21 

Rl (Ω·cm2) 66.21 

χ 2.237×10-4 
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Table S4. EIS result of Zn-0 after corrosion for different time based on the equivalent 

circuit. 

 

Salt spraying 

time 
0 h 600 h 1000 h 2000 h 3000 h 4200 h 

Rs (Ω·cm2) 142.3 129.8 180.2 172.6 159.4 164.5 

CPEd  

(Ω -1·cm-2·sn) 4.236×10-8 — — — — — 

nd 0.9572 — — — — — 

Rd (Ω·cm2) 1.17×103 — — — — — 

CPEp 

 (Ω-1·cm-2·sn) 
2.496×10-6 1.815×10-6 6.543×10-6 6.951×10-5 9.144×10-5 7.144×10-4 

np 0.787 0.525 0.9189 0.6572 0.2502 0.7034 

Rp (Ω·cm2) 3.583×102 1.686×102 7.724×102 0.648×102 0.473×102 0.299×102 

CPEdl 

 (Ω-1·cm-2·sn) 
5.437×10-6 4.501×10-6 1.614×10-6 2.611×10-4 1.798×10-3 5.133×10-3 

ndl 0.8887 1 0.4777 0.7163 0.7492 0.717 

Rct (Ω·cm2) 3.368×104 1.551×104 3.847×104 2.858×103 1.210×103 2.570×102 

L (H·cm2) — — 2.762×103 7.071×103 8.398×103 9.761×103 

Rl (Ω·cm2) — — 8.703×103 4.823×103 4.323×103 4.059×103 

χ 5.6×10-4 1.3×10-3 7.7×10-3 2.5×10-3 5×10-5 1.3×10-3 
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Table S5. EIS results of Zn-5 after corrosion for different time based on the 

equivalent circuit. 

 

Salt spraying 

time 
0 h 600 h 1000 h 2000 h 3000 h 4200 h 

Rs (Ω·cm2) 140.6 146.6 160.1 137 186.2 229.1 

CPEd  

(Ω-1·cm-2·sn) — — — — — — 

nd — — — — — — 

Rd (Ω·cm2) — — — — — — 

CPEp 

 (Ω-1·cm-2·sn) 
2.564×10-6 2.349×10-6 6.543×10-6 3.474×10-5 5.939×10-5 5.608×10-4 

np 0.6947 0.8967 0.9189 0.9285 0.6861 0.7482 

Rp (Ω·cm2) 9.345×102 8.652×102 7.724×102 6.230×102 3.940×102 1.084×102 

CPEdl 

 (Ω-1·cm-2·sn) 
6.752×10-7 7.844×10-7 1.614×10-6 1.357×10-5 1.565×10-4 6.382×10-4 

ndl 0.8809 0.9909 0.4777 0.709 1 0.8608 

Rct (Ω·cm2) 9.697×104 6.995×104 3.847×104 9.142×103 5.889×103 3.408×103 

L (H·cm2) — — — 1.457×103 7.147×103 8.365×103 

Rl (Ω·cm2) — — — 5.843×103 5.051×103 4.297×103 

χ 4×10-3 1×10-3 7.7×10-3 2×10-3 3×10-3 7×10-3 
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Table S6 EIS results of Zn-10 after corrosion for different time based on the 

equivalent circuit. 

 

Salt spraying 

time 
0 h 600 h 1000 h 2000 h 3000 h 4200 h 

Rs (Ω·cm2) 208 199.9 203.5 179 191.8 163.2 

CPEd  

(Ω-1·cm-2·sn) — — — — — — 

nd — — — — — — 

Rd (Ω·cm2) — — — — — — 

CPEp 

 (Ω-1·cm-2·sn) 
1.510×10-7 1.740×10-7 1.548×10-6 8.950×10-6 2.649×10-5 3.145×10-4 

np 0.7079 0.7995 0.8163 0.8529 0.7726 0.7356 

Rp (Ω·cm2) 2.041×103 1.536×103 1.260×103 8.929×102 5.427×102 2.345×102 

CPEdl 

 (Ω-1·cm-2·sn) 
2.155×10-7 2.314×10-7 3.804×10-7 4.863×10-6 1.024×10-5 3.213×10-5 

ndl 0.7593 1 0.9999 0.6526 0.9398 0.8403 

Rct (Ω·cm2) 2.701×105 2.237×105 1.151×105 6.121×104 1.841×104 1.058×104 

L (H·cm2) — — — — 1.058×103 3.691×103 

Rl (Ω·cm2) — — — — 4.466×104 6.938×103 

χ 9×10-4 3×10-3 1.6×10-3 1.1×10-3 4×10-3 2.4×10-4 
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Table S7. EIS results of Zn-15 after corrosion for different time based on the 

equivalent circuit. 

 

Salt spraying 

time 
0 h 600 h 1000 h 2000 h 3000 h 4200 h 

Rs (Ω·cm2) 164.1 147.9 209.3 184.7 171.7 188.3 

CPEd  

(Ω-1·cm-2·sn) 7.452×10-8 8.180×10-7 — — — — 

nd 0.9345 0.6577 — — — — 

Rd (Ω·cm2) 2.73×105 3.167×104 — — — — 

CPEp 

 (Ω-1·cm-2·sn) 
9.267×10-8 1.245×10-7 1.014×10-7 3.542×10-6 8.451×10-6 7.355×10-5 

np 0.6637 0.9581 0.7948 0.8414 0.8709 0.9331 

Rp (Ω·cm2) 5.783×104 3.876×104 1.306×104 5.115×103 3.824×103 1.990×103 

CPEdl 

 (Ω-1·cm-2·sn) 
7.456×10-8 7.372×10-8 1.585×10-7 2.410×10-7 1.352×10-6 4.403×10-6 

ndl 0.9344 0.8589 0.833 0.8692 0.5247 0.7918 

Rct (Ω·cm2) 3.788×105 3.242×105 2.915×105 1.826×105 8.920×104 2.530×104 

L (H·cm2) — — — — — 2.678×103 

Rl (Ω·cm2) — — — — — 7.403×104 

χ 2×10-3 2.2×10-3 2.6×10-3 1.7×10-4 7×10-4 1.5×10-3 
  



14 
 

 

 

Fig. S6. Corroded PEO coatings with different Zn contents after neutral salt spraying. 
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Fig. S7. Salt solution droplet on the Zn-15 coating. 
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Fig. S8. EDS results obtained from different regions on Zn-15 before corrosion: (a) 

Tested regions and (b) Elemental concentrations measured from the selected areas. 
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Fig. S9. EDS results obtained from different regions on Zn-15 after corrosion: (a) 

Tested regions and (b) Elemental concentrations measured from the selected areas. 

 


