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Abstract

Distribution diagram of CoCl, and MnCl, was obtained by analyzing ionic equilibria of the two metals in HCI solution. In
the HCI concentration range of 4 and 10 M, most of cobalt exists as CoCl,, whereas Mn exists MnCly” and MnCl,. Extraction
isotherm of Co(II) and Mn(1I) was calculated by using the equilibrium constant for the solvent extraction of the two metals by
Alamine336. Although the equilibrium constant for the solvent extraction of Mn was higher than that of Co, extraction isotherm
indicated that cobalt could be extracted more efficiently than manganese at the same initial extraction conditions.
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Table 1. Domestic resources bearing cobalt?

Sulfides Smelter waste

Metal scrap | Stainless steel, nickel alloy, dust, magnet
Sludge Smelter waste,
Oxides Spent catalyst, spent battery, spent super alloy,

mill scale, smelter slag
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[Cola = [Co*] + [CoCI'] + [CoCL?] + [CoCly]
+ [CoCl4"] @)

Table 2. Equilibrium constant for the formation of Co(Il}
complexes reported in the literature”

Reaction log K

Co** + CI = CoCI 0.22

Co** + 2CI = CoCL® 395
Co* + 3CI' = CoCly -3.02
Co?* + 4CT = CoCl* 9.06
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Table 3. Equilibrium constants for the formation of Mn(II)
complexes at 25°C'0

Reaction K(NBS) K(Russian)
Mn™ + CI” = MnCI* 4.045 21.838
MnCI" + CI” = MnCl, 0.45084 1.08256
MnCl,,q + CI" = MnCl;~ 0.27172 0.24513

K(NBS) : equilibrium constant reported by NBS
K(Russian) : equilibrium constant reported by Russian

[Clliotar = 2[CoCl)iga + [HCJtgm
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+ 4[CoCl,*] (3)
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[Cllgt = [CIT + K{[Co™[CI] + 2K,[Co*I[CIT
+ 3K;[Co* |[CLP + 4K,[Co*][CIT* (6)
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Table 4. Interaction parameters of Co(Il) for Bromley
9)

equation

Interaction parameter
Bcch,cr 043
BH*,CoClg 0.25
BH*,CoClﬁ’ -0.05

Mole fraction

HCI concentration (M)

Fig. 1. Distribution of cobalt (I) species with HCI con-
centration. ([CoClyip =0.1 M)
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Fig. 2. Distribution of manganese (I1) species with HCI con-
centration. ((MnCh}ga = 0.1 M)
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Mn** + 2CI + RyNHCly,, = MnCLR;NHCl,,,
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Alamine336 X84 : 0.02-1.75 M
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Fig. 3. Calculated extraction isotherm of 0.1 M CoCI2 by
0.5 M Alamine336 from 5M HCI solution.
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Fig. 4. Calculated extraction isotherm of 0.1 M CoCl2 by
0.5 M Alamine336 from 5M HCI solution.
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