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Fig. 1 XRD pattern of zinc leaching residue
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Fig.2 SEM image (a) and EDS analysis result (b) of zinc leaching residue
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Fig.3 Surface scanning area and elemental mapping results of zinc leaching residue
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Fig. 4 Effect of leaching temperature on leaching rate of valuable elements (a) and XRD patterns of leaching

residues obtained at different temperatures (b)
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Fig.5 Effect of leaching time on leaching rate of

valuable elements
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Fig.7 Effect of oxygen pressure on leaching rate of valuable elements (a) and XRD patterns of leaching

residues obtained at different oxygen pressures (b)
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Fig. 8 Effect of liquid volume to solid mass ratio on leaching rate of valuable elements (a) and XRD patterns of leaching

residues obtained at different liquid volume to solid mass ratios (b)
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Recovery Process of Germanium from Zinc Concentrate Oxygen Pressure Leaching Residue by

Oxygen Pressure Acid Leaching
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Abstract: To address the problems of high energy consumption in pyrometallurgical recovery and low

germanium leaching rate in atmospheric hydrometallurgical recovery of germanium from oxygen

pressure leaching residues of zinc concentrates, the leaching of germanium in a high-temperature and

high-pressure sulfuric acid system, using oxygen as the oxidant and sodium lignosulfonate as the

activating agent was investigated. The effects of key parameters, including leaching temperature and

time, mass concentration of sulfuric acid, oxygen pressure, liquid volume to solid mass ratio, and

sodium lignosulfonate dosage on the leaching rate of germanium were examined. The results show

that the oxygen pressure leaching process can enhance the oxidative decomposition of refractory

sulfides such as sphalerite in the oxygen pressure leaching residue of zinc concentrates, destroy their
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crystal lattice structures, and enable the dissociation and leaching of isomorphous germanium. Under
the optimized conditions of leaching temperature of 150 ‘C, leaching time of 3 h, mass concentration
of sulfuric acid of 180 g/L, oxygen pressure of 1. 0 MPa, and liquid volume to solid mass ratio of
8 mL/1 g, and sodium lignosulfonate dosage of 3% by mass of the oxygen pressure leaching residue of
zinc concentrates, the leaching rate of germanium reaches 72. 17%, which is significantly improved
compared with the atmospheric acid leaching method, and the leaching rate of zinc reaches 89. 39%.
This study provides technical reference for the green and efficient recovery of germanium from oxygen
pressure leaching residue and is of great significance for ensuring the sustainable supply of germanium
resources.

Key words: oxygen pressure leaching residue of zinc concentrates; germanium; zinc; leaching;

oxygen pressure acid leaching
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