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Abstract: A comparative study about the corrosion behavior of A+ZnIn-M g Ti sacrificial anode in ma
rine sediment without and with sulphate reducing bacteria (SRB) was carried out using electrochem+
cal impedance spectroscopy (EIS), scanning electron microscopy ( SEM) and energy dispersive spee
troscopy ( EDS). The electrochemical studies showed that the corrosion potential for samples exposed
to sterile marine sediment was higher than that for samples exposed to the SRB- containing marine sed-
iment during the whole experiment; the corrosion of the sample was enhanced sharply in the presence
of SRB. SEM images revealed that the presence of localized corrosion morphologies on the surface of
sample immersed in the sterile medium as well as in the biotic medium, but the damage in the biotic
medium was more severe than that in the sterile medium. EDS analysis showed that the concentration
of Al and Zn in the surface film for the sample with SRB was much lower than that for the sample
without SRB.
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Fig. 4 Equivalent circuits of the sample in marine sediment without SRB (a) and with SRB (b)
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Table 1 Results of the fit with the equivalent circuit for the sterile marine sediment
Time/ d R,/ (Q < cm?) Qr/ (F* em™?) n R/ (Q° cm?) Ca/ (F* em™?) Ra/(Q* cm?)
2 7. 66 1.74% 1073 0. 8476 152. 10 5.15% 1077 5.70x 10*
4 8.38 1.67x 1077 0. 8708 196. 60 5.76x 1077 3.07x 104
5 11.03 1.85x 1073 0. 8446 1.00x 10* 6.18x 107 ° 1.47x 10*
10 12.08 2.72% 10-5 0. 8090 9499 7.95x 10-5 3.16x 104
13 11. 86 2.40x 10-5 0. 8183 1.21x 104 4.99x 10-6 4.58x% 104
16 10. 33 2.75% 10-5 0.7796 131. 40 7.68x 10-7 5.27x 104
2 SRB
Table 2 Results of the fit with the equivalent circuit for the SRB-containing marine sediment
Time/ d R/ (Q* cm?) Qt/ (F* cm=2) ny Ri/(Q° cm?) Qa/ (F* em=2) ny Ra/(Q° cm?)
2 13. 19 2.03%x 10- 5 0. 8201 3983 8.00x 10~ © 0. 8288 1.90x 104
4 13. 67 1.84% 10- 5 0. 8356 3977 1.11x 10- 5 0.7452 3.16% 104
5 15.71 2.32% 10- 5 0.8104 4816 1.04%x 10- 5 0. 7898 3.17x 104
10 17. 88 2.18x 10- 5 0.8126 9854 9.80% 10- ¢ 0.7791 4.08x% 104
13 24.32 1.91x 10- 5 0. 8247 2616 2.30% 10- 5 0.7771 1.82x 104
16 21. 14 2.80% 10- 5 0. 7744 1213 3.84%x 10- 5 0.9550 1.60x 104
2
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