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Introduction 

Concerning the corrosion in seawater environments, microorganisms can cause corrosion 
(Microbiologically Influenced Corrosion - MIC) [1], but also inhibit it or protect against it, a 
process known as MIC Inhibition (MICI) [2-3]. Corrosion studies of Al-Mg alloys of the 5XXX 
series, widely used in the shipbuilding industry, requires wider comprehension regarding the 
impact of the microbial activity [4-7]. Recent studies indicate that the biological activity tends 
to mitigate the Al alloy corrosion processes [8-11]. The objective of the present study is to 
assess the influence of natural seawater and the related biological activity on the resistance 
of the AA5083 Al-Mg alloy by the means of immersion experiments in natural (biotic) vs 
control (abiotic) seawater. Ennoblement of the open circuit potential (OCP) on Stainless 
steel (SS) probes was used to monitor the biofilm growth [12]. 
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Experimental procedure  

Immersion experiments on AA5083 and SS specimens were completed in two stages: 
- 50-day immersion in natural (4 samples for each alloy) vs artificial seawater (4 

samples for each alloy), realized in the LGC – Toulouse and CNR-IAS Genoa 
laboratories. OCP monitoring rate: 1 point d-1, 

- 8-day immersion in natural seawater (18 samples for each alloy) exposed to the natural 
photoperiod vs NaCl solution (9 samples for each material), realized in the MARECO-
CNR marine laboratory in Bonassola (La Spezia). OCP monitoring rate: 1 point h-1 

After the immersions SEM-EDX analysis were performed. 
 

Discussion and results  

For both the 50 and 8-day experiments in the abiotic (control) conditions the OCP downward 
shifts revealed an active behavior of AA5083, conversely, in the biotic seawater 
environments OCP laid around −750/-800 mV/SCE (fig.1a and 2a). Under the photoperiod 
OCP exhibited oscillations averagely 120 mV wide (fig.2a). The OCP results were consistent 
with SEM-EDX analyses showing a lower degree of corrosion attacks since early stages of 
exposition (fig.1b and 2b). The emerging indication concerns the protective effects that are 
exerted throughout the biological chain, from the formation of the conditioning film (a few 
hours to a few days), followed by the growth of the bacterial biofilm (a few days to a few 
weeks), to the formation of organic-inorganic complexes with the involvement of the 
extracellular substance (EPS). OCP oscillations met in the natural photoperiod likely 
depended on adsorption cycles of organic mixtures responding to the light/dark phases. 
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Conclusions 

The marine biological activity was showed to modify the Al-Mg alloy surface counteracting 
the corrosion aggressiveness of chloride solutions, as natural seawater is. Further 
investigations might regard how the Al-Mg passivity is affected by the biological activity, 
treating the natural seawater exposed to the photoperiod as a distinct environment maybe 
able providing specific protecting effects. 
 


