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Corrosion behavior of aluminum alloy under marine microbe SRB
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Abstract: The microstructure of the bacteria that attached on the aluminum alloy surface was observed by scanning
electron microscopy (SEM). The growth regularity of the SRB bacteria was measured by spectrophotometry and
microbial plate count methods. The open-circuit potential, polarization curves and electrochemical impedance
spectroscope (EIS) of aluminum alloy 6063 under the marine microbes SRB were studied by adopting electrochemical
workstation. By using natural corrosion test, the corrosion rate and corrosion morphology of the alloy immersed in
intermittent culture bacteria were analyzed. The results show that, compared with the sterile medium conditions the
open-circuit potentials of the alloy shift negatively and the passivation performance worsen under the marine microbe
SRB, which leads to larger corrosion tendency, higher corrosion rate, and pitting corrosion form. The marine microbes
attached to the aluminum are mainly spherical bacteria. The AC impedance modulus of aluminum decreases under marine
microbe SRB, thus, reducing the polarization resistance of aluminum alloy and resistance of surface film, and
accelerating the process of corrosion of aluminum.
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Fig. 1 Growth curves of bacteria
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Fig. 2 SEM image of microbe attached to 6063 aluminum
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Fig. 3 Changing curves of open circuit potentials with time
for 6063 aluminum alloy in seawater without bacteria and with
SRB
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Fig. 5 EIS diagrams of 6063 aluminum alloy after 30 h

immersion in different mediums: (a) Nyquist diagrams;
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Table 2 Parameter values of elements in equivalent circuit models
Medium R/(Q-cm?) R/(Q-cm™?) R/(Q-em™) 0/(s"cm™?) n Cp/(F-em™)
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