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Recovery of Co and Ni from Strong Acidic Solution by Cyanex 301
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Abstract

An experiment was conducted to separate or recover Co and Ni using Cyanex 301 from process by-products and waste
resources containing Co and Ni. To separate and recover Co and Ni from simulated leaching solutions, 10 v/v% Cyanex 301
was used as an extractant in this study; Li was not extracted. At equilibrium pH 1.5 and a phase ratio (A/O) of 1.0, 0.44% of Mg
and 11.57% of Mn were extracted, and more than 99% of Co and Ni were extracted. McCabe-Thiele diagram analysis
confirmed that more than 99.9% of Co and Ni could be extracted simultaneously through two-stage extraction with an
extraction phase ratio (A/O) of 2. It was possible to extract Mg and Mn simultaneously through the scrubbing process. In the
scrubbing process, more than 99% of Mg and 87% of Mn were scrubbed using 0.05 M of H,SO4, and 99.9% of Mg and more
than 80% of Mn were scrubbed using 0.05 M of HCL. In the stripping process, 93% of Co and 5% of Ni were stripped selectively
by 3.0 M of H,SO4. However, when 8.0 M of HCI was used as a stripping solution, more than 99.9% of Co and more than 90%
of Ni were stripped simultaneously.
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Table 1. Composition of synthetic solution

Co Ni Mn Li Mg
Unit: mg/L | 200 1,100 250 500 5,000
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Fig. 1. Isothermal extraction curve by Cyanex 301.

Table 2. Solubility product (Ksp) constants at 25°C

Compound Ksp
CuS 8.0 x 107
ZnS 7.0 x 10726
CoS 5.0 x 107
NiS 3.0 x 102!
FeS 6.0x 10"

Fe>S; 1.31 x 10
CaS 8x107°
MnS 7.0 x 1076
MgS No data
Li,S No data
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Fig. 2. Effect of equilibrium pH on the extraction of Co, Ni,
Mg, Mn and Li by Cyanex 301 from sulfate solution
(10 v/v% Cyanex 301, A/O: 1.0, 25°C).
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Table 3. Metal extraction characteristics for the system of [Co, Ni, Mg, Mn, Li]-Cyanex 301 for the contact time of 10 minutes

at 25°C
Aqueous phase composition 0.2 g/L Co, 1.1 g/L Ni, 5.0 g/L Mg, 0.25 g/L. Mn, 0.5 g/L Li
Equilibrium pH 0.5 1.0 1.5 2.0 2.5 3.0
Co 91.89 95.26 99.43 99.90 100.00 100.00
Ni 92.76 96.57 99.02 99.98 100.00 100.00
Extraction (%) Mg 0.00 0.00 0.44 0.70 1.13 1.22
Mn 0.59 6.18 11.57 18.84 31.32 57.41
Li 0.00 0.00 0.00 0.56 0.61 0.92
Separation Factor Co/Mn 1,909.09 305.10 1,333.24 4,303.55 - -
() Ni/Mn 2,158.74 02742 772.26 21,535.0 - -
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Fig. 3. McCabe-Thiele diagram for Co by Cyanex 301 from
sulfate solution (10 v/v% Cyanex 301, Eq. pH 1.5,
25°C).
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Fig. 5. Effect of scrub reagent concentration on the scrub-
bing of Mg, Mn and Li by H,SO, from loaded
organic phase (199.86 mg/L Co, 1,089.22 mg/L Ni,
22 mg/L Mg, 28.93 mg/L Mn, O/A: 1.0, 25°C).
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Fig. 4. McCabe-Thiele diagram for Ni by Cyanex 301 from
sulfate solution (10 v/v% Cyanex 301, Eq. pH 1.5,
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Fig. 7. Effect of strip reagent concentration on the stripping
of Co and Ni by H,SO, from loaded organic phase
(199.86 mg/L Co, 1089.22 mg/L Ni, O/A: 1.0, 25°C).
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