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Analysis of Electrochemical Noise Characteristics Arising from Hull Steel
Corrosion Induced by Vibrio Natriegens
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(Ocean Science and Egnineering College, Shanghai Maritime University, Shanghai, 201306, China)

Abstract; The corrosion characteristics of hull steel DH34 exposed in the Vibrio natriegens culture solu-
tion and the sterilized culture solution are studied through scanning electron microscope (SEM) and elec-
trochemical noise analysis (ENA). The pitting of hull steel is developed in Vibrio natrigens solution
while the general corrosion is developed in sterilized culture solution. ENA results show that the pitting
index values are near to 1 on the first two days in Vibrio natriegens culture solution. The slop of poten-
tial noise power density spectrum (PDS) on high frequency scale is higher than —20 dB/dec and the cut-
off frequency is higher than 0. 2 Hz in Vibrio natrigens culture solution, while the slop is lower than
—20 dB/dec and the cut-off frequency is lower than 0.2 Hz in sterilized culture solution. The noise re-
sistance in Vibrio natrigens culture solution is higher than that in sterilized culture solution. The pitting
index, PDS slop on high frequency scale and cut-off frequency can be applied to the corrosion behavior
analysis induced by Vibrio natriegens.
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Tab.1 Chemical composition of hull steel DH34
wt %

g% C Si  Mn P S Nb Ni Cu

& 0.056 6 0.191 1. 469 0.008 5 0.001 3 0.018 9 0.662 0. 198
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(a) Morphology in bacterial culture (b) Morphology in bacterial culture (c) Morphology in sterilized culture
solution before cleaning solution after ultrasonic cleaning solution after ultrasonic cleaning
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Fig.1 Morphologies of coupons immersed in bacterial culture solution for 8 days and

morphologies after ultrasonic cleaning
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Fig. 2 Noise original records of samper immersed in Vibrio natriegens medium for 1 d and

processed records after removing DC drift
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Fig. 3 Evolution of localization index exposed in Vibrio
natriegens medium and sterilization medium for

different time
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Fig. 4 Evolution of noise resistance exposed in Vibrio
natriegens medium and sterilization medium for

different time
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(b) Results in sterilization medium
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Fig. 5

Sketches of PDS of measured electrochemical voltage noise after exposed in Vibrio natriegens

medium and sterilization medium for different time
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