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Tab.1 Chemical composition of manganese nodules (mass fraction/%)

TR Mn Co Ni Cu Fe Ca Mg Al Si
B 27.62 0.16 1.25 1.07 4.90 1.66 1.93 2.32 5.12
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Fig.1. XRD patterns of manganese nodules
A. asholite; B.quartz; C. cobalt manganese ore
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Fig.3.Effect of reduction time on reduction smelting
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Tab.2 Results of comprehensive expriments

a4 A% . B JE (%) [l % (%)
N R
T  JAE  Mn _ _
(%) Co Ni Cu Fe Co Ni Cu Fe Mn
©)] (%)

1 56.84 4.53 56.84 0.0011 0.0042 0.028 024  99.61 99.81 98.51 97.22 97.96

2 57.21 4.96 57.02 0.0018 0.0036 0.025 0.21 99.36 99.84 98.66 97.55 97.71

AVG  57.03 4.75 56.93 0.0015 0.0039 0.027 0.23  99.49 99.83 98.59 97.39 97.84
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Fig.6. XRD patterns of smelting slag
D. nepheline; E. tephroite
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New technology of deep-sea manganese nodule smelting with coal
instead of coke
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Abstract: Aiming to solve the current problem of high cost and environmental pollution in coke reduction
smelting of manganese nodules, a new process of reducing smelting manganese nodules with coal instead of coke
is proposed. This process showed a positive impact toward reducing the environmental pollution and smelting cost
of manganese nodules. Process parameters that effect the recovery of Co, Ni, Cu, Fe, and Mn, such as reduction
temperature, reduction time, and the addition of silica and anthracite, were investigated. The experimental results
showed that recoveries of Co, Ni, Cu, Fe into the alloy are 99.49%, 99.83%, 98.59%, and 97.39%, respectively,
and the recovery rate of Mn into slag is 97.84%. Metals were recovered from manganese nodules with a mixture

of 500 g manganese nodules, 60 g anthracite coal, and 1 g silica powder at 1300°C for 40 min.
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