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Abstract: [Objective] Influence on corrosion behavior of copper in marine iron-oxidizing
bacteria. [Methods] The effects of salinity and microbe on the corrosion behavior of copper
were investigated by using open-circuit potential of electrode, polarization curves and elec-
trochemical impedance spectroscopy (EIS). [Results] Results show that the analysis of scan-
ning electron microscopy (SEM) indicated that the iron-oxidizing bacteria on the copper were
rod. Electrochemical measurement results show that the control step for corrosion of copper in
the culture medium for bacteria (IOB) in seawater is activation polarization process. The resis-
tivity of seawater with bacteria is less 6 000 Q-cm? than that of without bacteria. It indicated
that the retardation of the copper dissolution reaction in seawater with iron-oxidizing bacteria
is small. [Conclusion] The presence of micro-organism (IOB) decrease the open circuit poten-
tial and activation polarizability of copper, thus speed up the corrosion process of pure copper.

Keywords: Pure copper, Seawater, Iron-oxidizing bacteria, Electrochemical impedance spec-
troscopy
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Fig. 1 Growth curves of the bacteria
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Fig. 3 Anode polarization curve of the copper
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Table 2 Copper samples’ characteristic value of corrosion properties in different mediums
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Fig. 4 EIS diagrams of copper after 14 d of immersion in different mediums

1 A: Nyquist; B: /K Bode; C: 4 #iiE/K Bode.

Note: A: Nyquist diagrams in seawater; B: Bode diagrams in seawater without bacteria; C: Bode diagrams in seawater with bacteria.
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Fig. 5 Equivalent circuit models for electrodes in different mediums
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Note: A: Seawater without bacteria; B: Seawater with bacteria.
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Table 3 Parameter values of elements in the equivalent circuit models
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