Introduction: Corrosion Mechanism in MgCl,-KCI (Previous SRNL SunShot Project)
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Accelerated Corrosion Results - Electrochemical Analysis (Haynes 230 in MgCl,-KCl at 750 & 850°C)
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Potential Monitoring for Corrosion Mechanism in MgCl,-KCI using Mg

Corrosion mitigation is thermodynamic and can be monitored ~0 . _ —0.00 mol% - Pure Sait
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-0.5 V vs. Ag/AgCl in molten chlorides at 850 °C -4 T § 100
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Assessment of Cathodic Protection Effectiveness
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* Isothermal corrosion for Haynes 230 in MgCl,-KCl is of the Iong—term behavipr of
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* Non-isothermal corrosion for Haynes 230 with only 'n_h'b't'on is needed .along
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Corrosion Mechanism in MgCl,-KCI using Zr

» SRNL also tested Zr as an alternative to Mg for corrosion EDS X-ray maps of cross-section
mitigation _ 3 b) Zr

« Zr and the ZrCl,/ZrCl, couple have been used for impurity s
gettering and corrosion mitigation in molten salt nuclear reactors

* Both Zrand ZrCl,/ZrCl, readily react with oxygen and moisture
to protect other system components such as the process tubing

« Zr formed an intermetallic surface layer with Ni from the Haynes
230 alloy

« Zr forms close packed carbides that are significantly more stable
than chromium carbides like Cr,3Cj

* Reaction of Zr with chromium carbides can help to stabilize them
and prevent them from corroding.

« Zr can be used as a surrogate for similar elements such as Ti,
Hf, V. Nb, and Ta

* Adjustments to using Zr could be made by moving to other
elements or forming mixtures with other elements
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