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Effects of Shewanella algae on Corrosion of Pure Zinc
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Abstract: Lobjective] The effects of Shewanella algae on sacrificial anode corrosion of pure
zinc were studied under laboratory model conditions. [ Methods)] The growth curves of
Shewanella algae, open circuit potential,electrochemical impedance and surface morphology
were tested by means of microbial analysis, impedance spectroscopy, scanning electron mi-
croscopy and fluorescence microscopy. [Results]In bacteria-containing systems, bacteria con-
sume dissolved oxygen through the metabolic activities, forming a layer of biofilm on the sur-
face of the sample. The biofilm blocked the contact of the corrosive medium with the surface
of the sample, thereby inhibiting corrosion of the sample. Fluorescence microscopy showed
that the biofilm gradually formed on the surface of the sample after soaking for 7 d,but grad-
ually abscised with the consumption of nutrients and oxygen. [Conclusion] The results show
that the bacteria can make the corrosion potential of pure zinc samples increased,and signifi-

cantly inhibit the corrosion of the samples. The

formation of the bacterial biofilm takes a certain
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Fig. 1 Growth curve of Shewanella algae
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Fig. 2 The open circuit potential-time curve of the

samples in different culture mediums
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Fig. 3 Nyquist plots for the samples in culture medium

without bacteria
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Table 1 Results of the fit with the equivalent circuit for culture medium without bacteria

T (d) R.(Q * cm?) Ci(Fescm™?) R (Q*cm?) Ca(Fecem™®) R (Q * cm?)
1 1.086 0 1.393X10°° 545. 6 1.134X10* 2 343
3 0.907 2 1.714X107° 601. 1 1.336X10"* 1776
5 0.833 4 3.224X107° 526.1 3.308X10°* 498. 9
7 0.845 8 3.085X10 ° 553.9 2.690x10 * 539.2
9 0.776 8 1.891X10° 784.5 2.089x10* 597.3
11 0.898 8 1.725X10°° 1015 1.665X10 1 845.2
13 1.068 0 1.611X10° 1074 2.057X10°* 804. 4
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Fig. 4 Equivalent circuits of the impedance diagrams of

the sample in different culture mediums
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Fig. 5 Nyquist plots for the samples in culture medium

with bacteria
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Table 2 Results of the fit with the equivalent circuit for culture medium with bacteria

T (d R,(Q + cm?) Qi (Fe+cm 2) nl R (Q+cm?) Qq (Fecm 2) n2 R (Q * cm?)
1 1. 808 3.39X10° 0.899 9 177.7 4.117X10°* 0.592 1 3591
3 1. 897 3.45X10°° 0.9211 168.7 5.453 X101 0.510 6 2474
5 2.097 4.109X10°° 0.915 5 208. 4 7.069x10"1 0.472 5 1970
7 2.291 4,032X10°° 0.933 6 222.5 7.299 X101 0.389 4 2 667
9 2.180 3.892X10°° 0.932 2 259.3 1.087 X103 0. 365 5 2214
11 2.084 3.216X10°° 0.948 3 197.0 8.585X 101 0.290 0 2 068
13 2.174 3.668X10* 0.948 7 198. 6 2.084X10°° 0.262 9 1822
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Fig. 6 The variation curve of R ; with time of zinc anode

immersed in different culture mediums
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Fig. 7 SEM images of the pure zinc samples immersed

in culture medium without bacteria
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Fig. 8 SEM images of the pure zinc samples immersed

in culture medium with bacteria
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Fig. 9 Fluorescence microscopy of pure zinc exposed in

culture medium with bacteria for different days
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