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ABSTRACT

A study on the cementation for the recovery of Cus Ni and Co with Mn metalhic powders in leaching solution from the man-
ganese nodule thal have removexd Fe 1ons was studied. The results showed thal the recovery elficiencies of metal ions with Mn
powders increased when the temperature, pH and the concentration of chloride 1ons were mereased in mixed solution. And the
recovery efficiencies of Cu was 98% and not changed with the addrtion amounts of Mn powders but, in case of Co and Ni, the
recovery efliciencies were increased with the addition amounts. The parficle s1ze of precipilate was about 3 pum. From the 1esults
of experiment we proposed the two-step cementation process for the recovery of Cu, Ni and Co with Mn powders.

Key words: cementation, manganese nodule, recovery, Cu, Ni and Co, chlonde solution.
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Table 1. Standard reduction potentials at various melals

Reaction Eo

Co**42c — Cu +0.337
Ni* 428 — Ni -0.250
Co*+2e — Ca 0277
Mn®*+2e — Mn 118

Table 2. AG values at v 25°C)

Reactions AG(keal/mol)
N +Mn — M+ Ni 392
Cu?t+Mn — Mn™*+Cu -66.3
Co™"Mn — M?*+Co -38.0
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Table 3. Chemical compositions of the synthetic leaching
solution of manganese nodules

Elements Mn [ Ni [ Cu | Co HClI

Caoncentration(g/1} 100 | 5.0 | 40 | 9.7 | 0.1-BO0 N
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1. mator 2. controller
3. thermometer 4, clamp

5. condenser 6. reactor
7. sampling pipette 8. impelier
9 rotamantle 10 pH meter

Fig. 1. Schematic diagram of stired tank 1eactor system.
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Fig. 2, Cemetation percent of metal ions with Mn powder al
85°C and pH=1.0 (Mn powder: 6.6 g/l).
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Fig. 3. Cemelation percent of metal ions with Mn pawder at
85°C and pH=2.5 (Mn powdei: 66 g/l)
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Fig. 4. Cemelalion percent of melal ions with Mn powder ai
85°C and pH=3.6 (Mn powder 6.6 g/1).
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Fig. 5. The cffect of the amount of feed Mn powder on the
cemeniation of metal ions al 83°C. (a) Mn; 4.4 g/l
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6. The effect of the amount of feed Mn powder on the

cemenltation of metal ions at 85°C. (b} Mn: 6.6 g/l
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Fig. 7. The effect ol the amount of {feed Mn powder on the
cementation of metal ions at 85°C. (c) Mn: 8.8 g/l
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Fig. 8. The cffect of different intervals feeding of Mn powder
at 85°C (Mn: 8.8 g/l. 70% at first & 30% after 60 min.)
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Fig. 10. The cffect of temperature on the cemcentation of
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