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Abstract:
The corrosion resistance of 90/10 cupro-nickel alloy in seawater is due to the formation of a protective
cuprous oxide layer. This corrosion resistance can be improved through the application of inhibitors.
The purpose of this investigation was to study the action of 2-mercaptothiazoline (MT),
2-mercaptobenzo-thiazole (MBT), 2-mercaptobenzimidazole (MBI), and 2-mercapto-benzoxazole
(MBO) as inhibitors of 90/10 cupro-nickel alloy corrosion in seawater.

A pretreatment procedure was outlined to ensure that experimental results were representative of the
alloy and reproducible. Material balance techniques in conjunction with scanning auger microscopy
were utilized to study the corrosion processes. A set of base conditions was established and used as a
starting point for parameter variation. The individual effects of exposure time, temperature, salinity,
and dissolved oxygen were studied to determine a mechanism for the corrosion. During initial exposure
the diffusion of OH- ions generated by the cathodic reduction of O2 is likely to be rate limiting. After
prolonged exposure the growth rate of oxide is limited by diffusion of cations to the solid-solution
interface.

Inhibition of the corrosion was studied with 10-3 M and 10-4M inhibitor concentrations in the
seawater. Pretreatment of the surface via immersion in 60°C aqueous solutions of the inhibitors for two
minutes was also investigated. The observed order of inhibition efficiency, MBT > MBI = MBO > MT,
is explained in terms of a theory of chemisorptive inhibition. Water-insoluble thin polymeric films are
formed by a surface reaction between cuprous ions and adsorbed inhibitor molecules via a discharge
and nucleation mechanism. The resultant film acts as a barrier to corrosive environments. 
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