Corrosion of silver in natural and artificial sea water
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The corrosive action of the natural sea water (NSW) is not restricted as the action of an
artificial saline solution (ASW), whose electrochemical reactions take place usually on the
interface between the metal and corrosive medium. These reactions modify the surface,
producing regions with very different structures and subjected unequally to a corrosive attack.
Secondary Electron Microscopy (SEM) shows distinct layers on the silver surface, as the
product of potentiodynamic polarization, when testing is performed in natural (pH = 7.3) or
artificial sea water (3.5% NaCl, pH = 7.0). The electrochemical parameters obtained from the
polarization curves analysis indicate that the most aggressive medium is NSW, with a
polarization resistance (Rp) of 58 KQ and corrosion rate of 1.32x10~ mm/year. In natural sea
water (NSW) the corrosion product consists of crystals with a more regular morphology and
with nano-metric dimensions; while in artificial sea water (ASW), the crystals are elongated,
connected with each other forming small channels and built up with micro-metric dimensions
as shown in Fig. 1.
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Figure 1- Potentiodynamic polarization curves of silver in NSW and ASW (left); nano silver-cloride cystals in
NSW (midle) and micro silver-cloride crystals in ASW (right).
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