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The aqueous corrosion behavior of non-irradiated stainless steel under simulated repository conditions was studied. A sensitive hydrogen measurement was selected to evaluate the very low rate of stainless steel
corrosion based on the reaction of 3Fe + 4H,0 —Fe;0, + 4H,. The long-term observations on the corrosion behavior demonstrated that the corrosion rate decreased with time during the initial first year. This initial
corrosion rates showed a tendency to be higher at higher test temperatures. The corrosion behavior in the NaOH solution was comparable to that in pure water. Detailed kinetics on the initial behavior suggested
that the stainless steel corrosion follows a parabolic rate law, which implies that the initial corrosion process is under diffusion control. The surface oxide films after each corrosion test consisted of Fe, Cr and Ni
oxides. However, the passivation was not clear because the oxide film was very thin and amorphous. After the first year, the constant corrosion rate, approximately 0.4 nm/y at 303 K, was observed during 6 years
and more. This corrosion rate is 1/50 slower than that of the conventional evaluation and can bring a significant impact on the estimation of radionuclide leaching and gas generation in the safety assessment on the
disposal of stainless steel waste.

OBJECTIVES

» Experimental set up for metals corrosion by sensitive hydrogen measurement
» Short and long-term corrosion behavior of stainless steel (unirradiated) under deoxygenated conditions

» Challenges for passive oxide film characterization
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Test vessel for the gas flow experiment [1]. Corrosion rate of stainless steel as a function of time and temperature in NaOH (left) and pure water (right).

Short-term Corrosion Kinetics ( ~ 365 days)
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Corrosion films suggested on stainless steel [4]. TEM image with EDX and electron diffraction for o><|de formed at 30°C. Sputter depth (nm, as SI0,)

« Generally, the corrosion resistance of stainless steels is due to the formation of Cr,0,-base passive oxide films [4].

« In this study, the oxide consists of iron and chrome, and is amorphous.

« Detailed characteristics of the oxide is not clear (Magnetite? Chrome base passive oxide?) and is a future challenge.

« Silicon oxide is observed at surface as a loose aggregation (due to dissolution of the glass ampoule), but may not affect the corrosion rate.
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