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Quasi-in-situ Investigation on Corrosion Behavior and Stability Mechanism of Passive
Film of Ti35 Alloy in High-temperature Nitric Acid
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Abstract: Ti35 alloy for spent fuel reprocessing was used as the research object, the corrosion behavior and
mechanism in 6 M boiling nitric acid were investigated by combining electrochemical tests, X-ray photoelectron
spectroscopy (XPS), scanning electron microscopy (SEM), and first-principles calculations. The results indicate that
the corrosion rate of Ti35 alloy decreases gradually with prolonged immersion time, stabilizing at 0.07 mm/a after 96 h,
while the self-corrosion current density drops to one-fourth of its value at 2 h. The passive film formed on the alloy
surface consists of TiO2, Ti20s, and Ta20s. The corrosion of Ti35 alloy is characterized primarily by uniform corrosion
with typical anodic passivation characteristics. The corrosion process of Ti35 alloy can be divided into three stages:
active dissolution of the matrix, growth and stabilization of the passive film, and dynamic equilibrium, and the alloy
presents excellent corrosion resistance in boiling nitric acid.
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Fig.1 Corrosion rate curve of Ti35 alloy in boiling 6 M

nitric acid
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Fig.2 Nyquist impedance spectra of Ti35 alloy at different

immersion time
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Table 1  EIS fitting results of Ti35 alloy in 6 M boiling nitric acid
Time/h RJ/(Q-cm?) 0,/(F-cm™) 0,/(F-ecm™) Ra/(Q-em?) Rp/(Q-em?) R,/(Q-cm?)
2 8.41x10" 2.27x107 4.56x107 1.90x10° 2.86x10° 4.76x10°
7 9.25x10™" 2.39x107 4.70x107° 1.61x10° 5.39x10° 7.00x10°
12 9.34x10"! 2.41x107 4.87x107 1.69x10° 6.20x10° 7.89%x10°
24 7.57x10" 2.67x107 4.79x107 2.27x10° 1.37x10* 1.60x10*
48 7.96x10"! 2.98x107 4.85x107 2.08x10° 2.13x10* 2.34x10*
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Fig.3 Polarization curves of Ti35 alloy after immersion in

6 M boiling nitric acid for 2 h and 96 h
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Fig.6 Schematic diagram of corrosion mechanism of Ti35 alloy

in 6 M boiling nitric acid
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