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Abstract

Leaching of CMSX-4 superalloy was done in hydrochloric acid solutions. The leaching behaviors of main alloy components,
such as Ni, Co, Cr, Al, was investigated by controlling acid concentration, temperature, leaching time and pulp density. Increas-
ing acid concentration enhanced the leaching rate till the rate decreased over 3 M acid concentration. Raising temperature
increased the leaching amount of the metal components. After the leaching for 60 minutes at 90 °C and 10 g/L pulp density in
4 M acid solution, 93.2 % nickel, 89.9 % aluminum, 80.4 % cobalt, and 79.1 % chromium were leached. Nickel and aluminum
were preferentially leached out, while the leaching rate of cobalt and chromium were relatively high only after 60 minutes.
Increasing pulp density lowered the leaching rate and especially serious on cobalt and chromium. The optimum leaching con-
dition for CMSX-4 was obtained at 90 °C, 120 minutes, and less than 125 g/l in 4 M hydrochloric acid solution.
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Fig. 1. The chipped CMSX-4 superalloy sample for leaching.

Table 1. Chemical composition of CMSX-4 superalloy

Element Co Ta Cr W

Al

Re Ti Hf Ni

wt.% 9.6 6.5 6.4 6.4
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Fig. 2. CMSX-4 leaching in various acid solutions (acid
concentration; 6 N, temperature; 90 °C, leaching
time; 60 win., pulp density; 10 g/L).
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Fig. 3. The effect of hydrochloric acid concentration on
CMSX-4 leaching (temperature; 90 °C, leaching
time; 60 min., pulp density; 10 g/L).
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Fig. 4. The effect of temperature on CMSX-4 leaching
(hydrochioric acid concentration; 4 M, leaching
time; 60 min., pulp density; 10 g/L).
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Fig. 5. The effect of leacing time on CMSX-4 leaching
(hydrochloric acid concentration; 4 M, temperature;
90 °C, leaching time; 60 min., pulp density; 10 g/L).
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Fig. 6. The effect of pulp density on CMSX-4 leaching
(hydrochloric acid concentration; 4 M, temperature;
90 °C, leaching time; 120 min.).
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