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explores the corrosion behavior of Ti-Mo alloy in 20wt.% HCI solution with different temperature changes, aiming at revealing
the corrosion mechanism of Ti-Mo alloy and providing certain reference value for the application of Ti-Mo alloy in
petrochemical industry.

The titanium alloy used in this experiment is produced by CNPC Baoji Petroleum Steel Pipe Co., Ltd. The main
components (wt.%) are as follows: 2.99 Mo, 0.60 Zr, 0.044 Fe, 0.014 C, 0.005 1 N, and the balance is Ti. X-ray diffraction
(XRD) and Quanta 250 scanning electron microscope (SEM) were used to observe the phase and morphology of Ti-Mo
alloy. Electrochemical test adopts typical three-electrode system, with saturated silver chloride electrode as reference
electrode, platinum electrode as counter electrode, titanium alloy sample as working electrode with the area of 1 cm?. The
electrochemical experiment temperature were 20, 30 50 and 70 ‘C. The potential range of polarization curve was —0.8 V
(vs. Ag/AgCl) to 2 V (vs. Ag/AgCl) and the scanning frequency of electrochemical impedance spectroscopy (EIS) was
1072 Hz to 10° Hz. The chemical composition of the oxide film was studied by 250Xi X-ray photoelectron spectroscopy.
The oxide film was formed at 0.5 V (vs. Ref) for 7 200 s. Mott-Schottky was used to explore the properties of
semiconductor films. The experimental frequency of Mott-Schottky was 1 000 Hz, the scanning potential was 2 to -1 V
with the step size of 20 mV. 20wt.% HCI solution was selected as the static immersion test solution, and the temperature
of the solution was kept at 20 ‘C, 30 ‘C, 50 'C and 70 ‘C respectively. After soaking for 15 days, ultrasonic cleaning
with distilled water and alcohol, drying, weighing with a balance with accuracy of 0.1 mg, and observing the morphology
after corrosion with 3D laser confocal and scanning electron microscope.

The solution medium temperature produced a great influence on the corrosion behavior of Ti-Mo alloy. The corrosion
potential decreased from —548.9 mV (vs. Ag/AgCl) to —593.3 mV (vs. Ag/AgCl) in the range of 20 to 70 ‘C. Ti-Mo alloys
had the lowest corrosion current density at 20 °C, i. e., 36.925 pA/cm?, and the passive current density decreased as the
temperature enhanced. In addition, the content of the oxide film had no obvious difference at various temperature, but the
donor concentration in the film increased at elevated temperature. Besides, it caused the n-p type transition of the
semiconductor characteristics. The corrosion rate of the Ti-Mo alloy in 20wt.% HCI solution were 1.138 3, 2.931 7,
35.217 and 39.838 6 mm/a when solution temperature were 20, 30, 50 and 70 ‘C, which indicated that the corrosion rate
accelerated with the temperature went by.

An increase in the temperature of the solution will promote the formation of defects and reduce the stability and corrosion
resistance of the oxide film. The a and B phases form microgalvanic cells in the corrosion process, and the o phase is more prone
to corrode acting as the anode, which is due to the higher content of Mo in the § phase.
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Fig.2 Microstructure and EDS results of Ti-Mo alloy
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20 ~548.9 36.9 23.2
30 -555.8 71.5 42.9
50 ~580.6 423.4 98.2
70 -593.3 1 700.1 613.9
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30 43.42 09344  76.1 72.45 09681  35.19 3.163
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70 50.55 0.9192 6.423 172.0 0.8919  2.338 2.185
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70 2.78%x10%% 1.07x10% 6.52x10*' —-0.279
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