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Environmental Impacts of the Wastes generated from Mangnaese
Nodules Processing

Chul~Woo Nam, Kyung-Ho Park
Korea Institute of Geoscience and Mineral Resources
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Table 1 Chemical analysis of Raw material and residues from leaching

Mn 23.98 3.88 26.68 25.04 3.86 23.89
Fe 4.70 7.52 8.52 8.27 5.09 0.15
Ni 1.17 1.43 1.05 0.25 0/021 0.047
Cu 0.91 0.19 0.73 0.24 0.11 0.012
Co 0.19 0.037 0.32 0.026 0.008 0.0089
Si 6.52 57.62 4.64 4.38 16.81
Al 2.42 4.18 1.97 1.87 4.96 4.49
Ca 1.52 0.05 1.21 1.40 0.46 1.99
Na 1.25 0.54 0.01 0.04 0.27
Mg 1.29 1.13 1.32 1.22 1.14 2.23
K 1.20 0.47 0.51 0.42 1.69
Zn 0.12 0.018 0.10 0.074 0.018 0.011
Ti 0.37 0.55 0.52 0.85
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Fig. 1 XRD pattern of manganese Fig. 2 XRD pattern of residue from

nodules hydrochloric acid leaching
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Fig. 5 XRD pattern of residue from Fig, 6 XRD pattern of smelting slag
sulfurous acid leaching
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Table 2 EP Toxicity test of residues from leaching and smelting

Ag 5.0 <0.03 <0.03 <0.03 0.002
As 5.0 <0.001 0.04 0.002 0.001
Ba 100.0 20 6.0 <1.0 0.04
Cd 1.0 <0.05 <0.05 <0.05 0.03
Cr 5.0 <0.2 <0.2 <0.2 <0.1
Hg 0.2 ND ND ND 0.002
Pb 5.0 0.2 <0.2 <0.2 0.03
Se 10. <0.03 <0.003 <0.03 <0.003
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