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3. Results

3.2.2 Electrochemical impedance spectroscopy

Table. S1 EIS fitting results for AZ91D substrate and coating samples

CPE; CPE¢ CPEa
Rs Ri/RL Re Ret
Sample Yi Ye Ya
(Q-cm?) ni (Q-cm?) nr (Q-cm?) ndl (Q-cm?)
(F cm2-S™1) (F cm2-S™1) (F cm2-S™1)
AZ91D 43.47 / / 1243 2.31X107 0.90 275 1.3X10* 0.97 112.7
MCS-40 68.49 1.03X 106 0.44  5.08X10° 2.22X107 0.92 1.33X10* 8.97X10¢ 0.80 1.02X10°
MCS-60 87.56 4.34X107 0.48 4.51X10° 1.74X 107 0.95 3.61X10* 495X10° 0.66 3.15X10°
MCS-80 86.81 7.23 X107 026 1.36X10° 1.68X107° 0.95 9.03X10* 3.96X10¢ 091 3.41X10°
MCS-100 57.61 3.79X 10 026 2.42X10° 2.52X107 0.89 1.27X10* 7.91X10° 0.87 3.03X10°

Table .S2 CPE components and Rtotal calculations for AZ91D substrate and coating samples

Cefti Cett,r Cefrdl defr;i derrf Rioal
Sample
(F-cm?) (F-cm?) (F-cm?) (mm) (mm) (Q-cm?)
AZ91D / 1.32X10°% 9.51 X107 / 5.51X10% 1621.7
MCS-40 4.44X10° 8.96X 1010 1.41X10° 1.66X10* 8.10X10* 1.54X10°
MCS-60 4.81X10° 1.05X10? 9.16 X108 1.51X10* 6.94%10* 3.64X10°
MCS-80 3.06X 10710 1.06 X107 1.80X 10 2.37X103 6.86X10* 4.48X10°

MCS-100 4.73X10¢ 7.01X10710 2.51X10° 1.53 X107 1.03X107 3.28 X108
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Fig. S1 Equivalent circuits of (a) , (b) substrate and (c) coated samples during long time immersion

Table. S3 EIS fitting results of AZ91D substrate and coating samples after immersion in 3.5 wt% NaCl solution for

different times

CPE; CPE¢ CPEa Ret
Sample R Yi RiRe Y Re Ya (Q-cm?)
(Q-cm?) ni (Q-cm?) nr (Q-cm?) ndt
(F cm2-S™1) (F cm2-S™1) (F cm2-S™1)
AZ91D
12h 23.54 / / 1221 1.03X107 0.93 1169 2.70 X107 0.96 202.60
24h 24.34 / / 1367 8.73X10¢ 0.95 1599 1.32X107 0.97 316.10
48h 26.22 / / / 1.03X 107 0.48 1975 1.40X 107 0.67 4332
72h 28.80 / / / 5.45X 10 0.97 3539 1.87X107 0.94 9289
96h 42.96 / / / 6.91X10° 0.93 18379 2.71 X107 0.55 26686
MCS40
12h 67.20 6.51X10% 0.62 4.45X10° 2.22X107 092 1.38X10° 2.48X10° 0.41  9.35X10°
24h 41.92 2.46X107 046  4.42X10° 2.28 X107 092 1.04X10° 7.09X107 032  2.39X107
48h 57.02 3.81X10% 030 8.39X10° 1.27X107° 0.94 6.85X10° 2.08X10° 0.34  4.34X107
72h 57.47 1.64X107° 0.73  1.38X107 7.46X100 096 5.60X107 2.01X107 0.39 5.18X107
96h 86.63 1.76 X107 0.81 2.15X107 3.71X101° 098 2.93X10’ 1.71 X107 021 5.17X108
MCS60
12h 63.05 1.44X 10 029 245X10° 5.63X10' 093 1.82X10° 8.81X10°¢ 0.82 9.42X10°
24h 66.4 1.01 X107 0.25 6.90X10° 1.56 X107 095 237X10° 2.17X10° 092 2.10X107
48h 46.99 6.47X108 0.45 9.69X10° 1.31X107? 095 5.04X10° 2.62X107 0.85 3.21X107
72h 84.50 1.00X 108 033  1.55X107 1.13X107? 096 1.24X107 1.91 X107 0.40  3.69X107
96h 73.34 1.58X 108 022  5.05X107 1.33X107? 096 6.74X107 1.01X10° 096 6.10X108
MCS80

12h 84.45 9.54X10°  0.65 1.01X10° 877X101° 099 1.61X10° 877X107 0.34 1.51X10°




24h 71.98 7.29X10°  0.65 2.14X10% 3.52X101° 095 4.73X10° 7.57X107 037 2.12X10’

48h 40.76 3.63X10° 079 5.01X10° 1.53X101° 0.93 1.44X10° 2.04X10% 023 3.85X107
72h 67.57 1.93X10° 082 7.60X10° 247X101° 098 2.22X10° 1.58X107 022 4.90X10’
96h 66.35 1.88X10°  0.83 1.01X107 2.10X10° 0.92 2.18X10’ 1.23X107 029 5.40X108
MCS100
12h 42.60 5.85X10®% 036 1.10X10° L17X10° 095 4.14X10° 4.13X107 031 1.86X10°
24h 76.04 5.62X10°  0.76 3.80X10° 7.37X101° 099 3.72X10° 3.62X107  0.13 2.70X10’
48h 64.91 7.20X10®% 031 7.96X10° 1.31X10° 095 228X10° 538X107  0.79 3.06X107
72h 68.43 5.54X10% 037 9.11X10° 1.38X10° 094 535X10° 581X107  0.54 4.58X107
96h 52.32 3.97X10®%  0.11 3.00X10% 1.42X10° 095 1.26X10° 3.48X10° 0.68 8.04X108

Table. S4 Calculated CPE components and Rtotal of AZ91D substrate and coating samples after immersion in 3.5 wt%
NaCl solution for different times

Sample Ceftji Cettf Cettdl defri dettf Rioal
(F-cm?) (F-cm?) (F-cm?) (mm) (mm) (Q-cm?)
AZ91D
12h / 739106 1.98 X105 / 9.83X 108 2592.6
24h / 6.97 X106 1.03 X105 / 1.04 X107 3282.1
48h / 1.51 X107 2.84X 107 / 479X 10 6307
72h / 4.82X10¢ 8.62X10% / 1.50 X107 12828
96h / 5.92X10%6 1.08 X107 / 1.23%X107 45065
MCS40
12h 3.62X10° 1.10X10° 9.07X1012  2.00X10%  6.61X10% 9.93 X106
24h 223X1012  1.35X107 1.70X 1016 0.33 5.38X10% 2.54%107
48h 1.66X10°  938X1010  498X10  438X104  7.74X10* 5.86X 107
72h 6.78X101°  6.54X100  381X105  1.07X10°  1.11X1073 1.22X108
96h 878X 10710 338X101°  1.16X1025  827X10%  2.15X1073 5.68X 108
MCS60
12h 543X10%  2.82X1010 1.70X10%  1.34X105  2.57X107 9.85%X 106
24h 1391012 1.03X10° 1.01 X106 0.52 7.05X10% 2.81%X107
48h 1.64X10% 1.01X10° 3.56X 108 441X10°5  7.22X10* 4.68% 107
72h 1.44X1010  946X1010  124X10%  503X10%  7.67X10% 6.48 X107
96h 1.97X10% 1.20%X10° 6.80X107  3.67X10°  6.03X10% 7.28 X108
MCS80
12h 291X1010  8.02X1010  842X10  250X10%  9.05X10* 2.68X 106
24h 344X 10710 223X10710  416X10M  2.11X103  3.26X103 238X 107
48h 8.98X 10710 812X101  9.00X10%  8.08X10%  8.94X1073 450X 107
72h 5.83X1010  2.12X1010  373X1025 124X 10°  3.42X103 5.88X 107
96h 9.77X 1010 131X10710  429X102°  743X10*  5.52X103 5.72X 108
MCS100
12h 7.84X10  7.83X 10! 1.08X107  925X10°  9.27X10* 3.37X106
24h 8.01 X101 678X 100 1.10X10%7  9.06X10* 1.07X1073 3.12X107

48h 1.29X10° 9.65X 10710 3.52X108 5.62X10* 7.52X10* 4.08 X107




72h 6.99X10° 1.01X103 1.04X1010 1.04X10* 7.19X10* 6.03 X108
96h 1.19X1018 1.02X10° 6.05X108 6.12X10° 7.13X10% 1.11X10°

3.3 Immersion and hydrogenation experiments
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Fig. S2 Complete optical photograph of the immersion experiment



