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Objective

» Reporting an efficient metal recovery process from CAS through sulfuric acid leaching in the presence of
MnO,

* Investigating the catalytic effect of graphite

» |Investigating the leaching kinetics of constituent metals (Se, Te, Ag) from CAS




Experimental

Material Chemical composition
Element Se Ba Te Ag Au Pt* Pd*
Content (%) | 22.23 | 12.13 1.53 9.66 0.046 | 37.93 2.94
*in ppm
1 Bk « Sample is rich of Se and Ag

3-BaS0O,

* Major phases: Se? Ag,Se, BaSO,

Intensity (a.u.)

CAS obtained from a copper
smelter in South Korea

Two theta (°)

XRD Pattern

2021




Experimental

Leaching
Water out
Condenser
’l‘ Water in Table 2. Parameters investigated
ﬁ A
| M| . .
Parameters Variations
ORP meter
Sgmpler H,S0, conc. (M) 0.5,1.0,1.5,2.0,3.0
Electode T4 =, o o MnO, dosage (MnO,/CAS mass ratio) | 0, 0.2, 0.4, 0.6, 0.8, 1.1
Waterbath | © ° .. o o ’ ° : Graphite dosage (graphite/CAS mass | 0, 0.2, 0.4,0.6,0.8, 1.0
M o ratio)
ad netic stirrer
Temperature (°C) 25, 50, 60, 70, 80, 90
Hot plat Fixed conditions: Stirring speed 500 rpm; leaching time 6 h;
solid/liquid ratio 2.5 g/250 m|

Water circulator

Leaching set-up




Results and discussion

Effect of H,SO, concentration
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Leaching behavior of (a) Se, (b) Te, (c) Ag in H,SO, solution as a function of time (Variation of H,SO, conc., 0.5-3.0 M; MnO,/graphite/CAS mass ratio 0.8/0.8/1; temperature 70 °C; stirring
speed 500 rpm; time 6 h)




Results and discussion

Effect of MnO, dosage
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Leaching behavior of (a) Se, (b) Te, (c) Ag in H,SO, solution as a function of time (Variation of MnO,/CAS mass ratio, 0-1; H,SO, conc. 2.0 M; graphite/CAS mass ratio 0.8/1; temperature
70 °C; stirring speed 500 rpm; time 6 h)




Results and discussion

Effect of graphite dosage
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(a) (b) (c)
Leaching behavior of (a) Se, (b) Te, (c) Ag in H,SO, solution as a function of time (Variation of graphite/CAS mass ratio, 0-1; H,SO, conc. 2.0 M; MnO,/CAS mass ratio 0.8/1; temperature
70 °C; stirring speed 500 rpm; time 6 h)




Results and discussion

KinetiCS StUdy Shrinking core models are used:
2
» Diffusion through a product layer: 1 — g A—x2)+ 1 —x)3 =k4t

1
» Surface chemical reaction: 1 — (1 — x)3 = k.t
1
«  Empirical mixed kinetic model: [1 — (1 — x)3]? = k,,t

Leached fractions of Se, Te and Ag at different temperatures
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Leached fraction of (a) Se, (b) Te, (c) Ag in H,SO, solution as a function of time (Variation of temperature, 25-90 °C; H,SO, conc. 2.0 M; MnO,/graphite/CAS mass ratio 0.8/0.8/1; stirring
speed 500 rpm; time 6 h)




Results and discussion

Kinetic study: Se
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Plot of Se leaching using the kinetic models of (a) diffusion control, (b) surface chemical reaction, and (c) mixed control as a function of time at different temperatures




Results and discussion

Kinetic study: Te
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Plot of Te leaching using the kinetic models of (a) diffusion control, (b) surface chemical reaction, and (c) mixed control as a function of time at different temperatures




Results and discussion

Kinetic study: Ag
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Plot of Ag leaching using the kinetic models of (a) diffusion control, (b) surface chemical reaction, and (c) mixed control as a function of time at different temperatures




Results and discussion

Kinetic study: Arrhenius plot
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Arrhenius plot of (a) Se, (b) Te, and (c) Ag




Conclusions

« An efficient process of sulfuric acid leaching of CAS with MnO,, and graphite

» Graphite acted as the catalyst

* Increasing H,SO, conc., MnO, and graphite dosage, and temperatura increased the leaching yields
» Kinetic data for Se, Te and Ag fitted well to shrinking core models




