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Bacillussp. and Vibrio natriegens-Bacillus sp. mixed species. The corrosion morphologies and electrochemical characteristics of
DH36 steel in the different corrosion systems were tested by the scanning electron microscope, energy dispersive spectrometer,
electrochemical testing equipment and other methods. SEM images showed that there were large amounts of Bacillus sp.
adhered on the surface of DH36 steel. The mixed layer of biofilm and rust layer in the corrosion system of Vibrio natriegens and
Vibrio natriegens-Bacillus mixed species had lots of cracks and crevices, thus leading to poor compactness. The electrochemical
results indicated that there were two time constants existed in the surfaces of the samples, and the inductive impedance
characteristics appeared in low frequency. In the presence of Bacillus sp., the corrosion rate increased at beginning and then
decreased with increasing immersion time. The corrosion rate in Vibrio natriegens corrosion system was between those of
Bacillus sp. and the mixed species corrosion system after 3 d of immersion. Compared with the single-bacteria corrosion system,
open circuit potential in Vibrio natriegens-Bacillus corrosion system was the lowest during immersion time and corrosion rate
was the highest after 7 d of immersion, which was 13.53 pA/cm? Bacillus sp. shows the corrosion inhibition effect in the late
immersion stage. The corrosion rate increases in Vibrio natriegens and Vibrio natriegens-Bacillus corrosion system because of
the corrosive metabolites and porous mixed layer. Meanwhile, the corrosion behavior of DH36 in the Vibrio natriegens-Bacillus
Sp. system is more serious.

KEY WORDS: marine microbiological influenced corrosion; Vibrio natriegens; Bacillus sp.; DH36 steel; electrochemical

impedance spectroscopy; polarization curve
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Fig.2 SEM morphologies and FTIR (a-c) of the DH36 steel surfaceafter 7 d of immersion in the different
corrosion systems: (a) Vibrio natriegens; (b) Bacillus sp.; (¢) Vibrio natriegens-Bacillus sp.
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Tab.2 Parameter values of elements in the equivalent circuit models

Corrosion systems ~ Time/d R/(Q-ecm®)  Y(Qp)  NQp) Ro/(Qcm?)  Y(Qq) NnNQq) R/(Q-em?) L/(H-cm™)

1 2.06 1.1x107*  0.711 4.5 3.7x10°*  0.859 1583 0.0023
Vibrio natriegens 3 1.87 1.8x107*  0.851 59.6 1.2x107*  0.826 1250
7 2.01 3.2x107% 0.771 453 2.6x107*  0.867 1110

1 2.41 1.8x10™*  0.851 443 6.2x10™  0.813 1353 0.075
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7 2.81 3.1x107*  0.921 212.7 1.8x107°  0.931 1431

_ 1 2.67 1.6x107*  0.762 7.6 3.9x107°  0.941 1479 0.0057
naanegexﬁggélnlussp. 3 251 2.9x10™*  0.831 33.6 1.3x10™*  0.755 823
7 2.33 2.5x107%  0.796 16.5 44x10™*  0.763 633
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Fig.6 Potentiodynamic polarization curves of DH36 steel after
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Tab.3 Fitting parameter values of potentiodynamic
polarization curves of DH36 steel after 7 d of
immersion in different corrosion systems

Corrosion systems  Eo/V Joon/(LA-cm?) By/mV By/mV

Vibrionatriegens  -0.85 9.85 89.2 256.3
Bacillus sp. ~0.80 5.87 69.5 353.7
Vibrio ~0.82 13.53 93.5 236.5

natriegens-Bacillus sp.
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Fig.7 Corrosion current density of DH36 steel
in the different corrosion systems
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