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Abstract

Iron white copper (often referred to as cupronickel) is extensively utilized in the seawater heat exchange sys-
tems of nuclear power installations owing to its superior corrosion resistance and thermal efficiency. However,
in recent years, numerous cases of corrosion-induced leakage in these heat transfer tubes have been reported
during operation.Failure analysis revealed that a significant accumulation of iron corrosion products adhered
to the tube surfaces, suggesting these deposits as the probable cause of the leaks. This study investigates the
impact of these products on the corrosion behavior of iron white copper tubes by synthesizing iron corrosion
products in the laboratory and simulating the water chemistry environment of nuclear power facilities.
Experimental results demonstrate that in a seawater environment:When a dense layer of iron corrosion prod-
ucts adheres to the surface, it promotes corrosion at the boundaries.

When a porous layer adheres, it induces under-deposit corrosion.After 30 days of immersion, the corrosion
pit depth reached 102 pm, which extrapolates to a deep penetration corrosion rate of 1.24 mm/a.
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