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Abstract: Using a self-developed corrosion testing apparatus to simulate the metallurgical environment of high-
pressure acid leaching wet method (constant temperature of 200 °C, pressure of 4.5 MPa, stirring speed of 300 r/min,
sulfuric acid medium with mass fraction of 0.5%, 2.0% and 3.5%), the corrosion resistance of three materials (Gr.2,
Gr.12, and Gr.17) was systematically investigated by weight-loss measurement, scanning electron microscopy, and
X-ray diffraction. The results show that the corrosion rates of the three materials increase with increasing sulfuric acid
concentration. Under the same sulfuric acid concentration, the corrosion resistance ranks from strong to weak as Gr.17,
Gr.12 and Gr.2. After 500 h of dynamic corrosion, the corrosion rates of the three materials tend to stabilize. At the
sulfuric acid concentration of 0.5%, the corrosion rates are less than 0.025 mm/a, which are low corrosion. At the
sulfuric acid concentration of 2.0%, the corrosion rates of Gr.17 and Gr.12 are less than 0.025 mm/a, which are low
corrosion, and the corrosion rate of Gr.2 is 0.1192 mm/a, which is moderate corrosion. At the sulfuric acid
concentration of 3.5%, the corrosion rate of Gr.17 is 0.147 mm/a, which is high corrosion, while the corrosion rates of
Gr.12 and Gr.2 are 0.490 mm/a and 5.57 mm/a, respectively, which are severe corrosion.
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Table 1 Chemical compositions of Gr.2, Gr.12, and Gr.17 titanium plates
Grade C o N H Fe Ni Mo Pd
Gr.2 0.012 0.130 0.0096 <0.0006 0.087 — — —
Gr.12 0.010 0.040 0.0040 <0.0006 0.017 0.80 0.31 —
Gr.17 0.016 0.090 0.0210 <0.0006 0.060 — — 0.069
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Diagram of corrosion test equipment: (a) main body; (b) test stand
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Fig.2 Corrosion resistance of Gr.2, Gr.12, and Gr.17 specimens in

0.5% sulfuric acid: (a) corrosion loss; (b) corrosion rate
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Fig.3 Corrosion resistance of Gr.2, Gr.12, and Gr.17 specimens

in 2.0% sulfuric acid: (a) corrosion loss; (b) corrosion rate
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Fig.4 Corrosion resistance of Gr.2, Gr.12, and Gr.17 specimens

in 3.5% sulfuric acid: (a) corrosion loss; (b) corrosion rate
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Table 2 Summary of corrosion resistance of Gr.2, Gr.12, and Gr.17

specimens in different concentrations of sulfuric acid

Concentrations of sulfuric acid, w/%

Grade
0.5 2.0 3.5
Gr.2 Low Moderate Severe
Gr.12 Low Low Severe
Gr.17 Low Low High
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Fig.5 Surface morphologies of Gr.2 (a, d, g), Gr.12 (b, e, h), and Gr.17 (c, f, i) specimens in different concentrations of
sulfuric acid for 500 h: (a—c) 0.5%; (d—f) 2.0%; (g—1) 3.5%
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