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Table 1 Effects of modifier on extraction, scrubbing and stripping of Co( II) and Fe( II)

P(Fe)/(g°L™ " Stripping ratio of Fe/ %

Modifier M odifier Extraction ratio
’ content/ % of cobalt/ % Loaded Scrubbed Stripped With 0. 25 mol/ LL With 0. 5mol/L
organic solution solution H,S0,4 H,S0,4
HL 5.0 64.6 0.167 0. 042 0. 020 T3 92.7
HB 5.0 66. 8 0. 160 0. 044 0. 005 715 28.5
HB" 5.0 69. 8 0. 130 0.051 0.003 - ~ 100
HB 12.5 62.8 0.137 0. 047 0. 002 - ~ 100

Composition of feed solution(g/L): Col.45, Fe0.60, Mn2.20, pH= 0.99

* Only pH of feed solution and experiment temperature is slightly lower.
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Table 2 Effects of HB (HL) concentration of on extraction of Co( II) and Fe( II)

AFe)/ (2L )

Extraction ratio/ %

®(HB or HL)

/% Cobalt( II) Iron( 1) Scrubbed solution ~ Water stripping solution  Sulfuric acid stripping solution
2.5(2:5) 76.1(71.7) 18.7 (31.1) (0.051) 0. 086 (0. 062) 0.143 (0.188)
5.0(5.0) 72.4 (66.8) 16.7 (28.1) (0.047) 0.072 (0. 036) 0.138 (0.203)

T 5( T-15) 70.5 (63.9) 15.3 (26.5) (0.043) 0.063 (0.027) 0.122 (0.222)
10.0 (10.0) 71.3 (59.4) 14.2 (23.8) (0.036) 0. 047 (0. 024) 0.104 (0. 194)

Feed solution composition(g/L): Co1.45, Fe0.60, Mn2.20, pH= 1; data in brackets are that using organic acid HL

* Urrscrubbing loaded organic phase.
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Table 3 Effect of mixed modifiers on extraction of Co( II) and Fe( II)

P(Fe) /(gL

Scrubbed solution

Water stripped solution Sulfuric acid stripping

¥ % Extraction ratio

HL HB Iso octanol of Co( 1)/ %
5.0 0 0 73.1
3.75 1.25 0 77.2
2.50 2.50 0 77.2
1.25 3.75 0 77.2

0 5.0 0 75.7

0 5.0 2.5 63.6
5.0 0 2:5 56.5

0.002 0.044 0.616
0. 008 0.013 0.592
0.008 0.018 0.570
0.010 0.011 0.571
0.007 0.010 0.579
0.010 0.012 0. 615
0.008 0. 068 0. 602

Feed solution composition(g/L): Co1.49, Fe0.67 , Mn2.40; scrubbing solution: Co 3.41 g/L

* Part of Fe?* is oxidized.
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Fig. 1 Effects of pH on extraction of Co**
Fe** and Mn®**
Composition of solution ( g/ L):

Co 1.64, Fe0.67, Mn2.40
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Fig. 2 Effects of CI” concentration on
extraction of Co** , Fe** and Mn**
Composition of solution (g/L):
Co 1. 64, Fe0.65(0.68), Mn 2.4
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Fig.3 Effect of CoCl, concentration on

stripping of cobalt
Loaded organic phase: Co3.46¢g/L
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Table 4 Scrubbing results and distribution of iron ( II)

Scrubbed solution Organic phase

Water stripping solution

Acid stripping solution

Solutions A(Fe) ACO) e P(Co) A Co) O(Fe) A Co) A Fe)
[(gel” ) (gl ’ /(gL ) [gl™h) Igel”h)  J(eel™h) ML)
One stage scrubbing 0. 035 1.93 39.4 1.74 - - -
Two stage scrubbing 0. 008 2.46 22.5 2.45 = = —
Three stage scrubbing 0. 009 2.61 17. 4 3.01 = = =
Stripping with water - - - 3.09 0. 009 -
Stripping with sulfuric acid — — — — — 0. 001 0.076

Feed solution composition(g/L): Co 1.49, Fe0. 67, Mn 2.40; Co content scrubbing solution 3. 17 g/ L
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Solvent extractive separation of cobalt, iron and

manganese with quaternary ammonium chloride

ZHOU Xuexi, WANG Huarrqing, XIA Yumlong, ZHU Tun
(Institute of Chemical Metallurgy, Chinese Academy of Sciences, Beijing 100080, P.R. China)

[ Abstract] The effects of modifiers on the extraction of Co( II),

Fe( II) and Mn( II) with quaternary ammonium chloride( QAC)

were investigated. It was found that modifier HB reduced the extraction of the three metals and also changed the property of the iron

extract. The loading iron( II) can not be stripped by water but dilute acidic solution. Co( II), Fe( II) and Mn( II) could be separat-

ed by using scrubbing and stripping. The concentration of cobalt is less than 0. 03 g/ L in the raffinate, and the recovery of cobalt is

higher than 98% . Both the mass ratios of Co to Fe and Co to Mn are higher than 300 in the produced cobalt chloride, which meets

the standard for high quality cobalt chloride.

[ Key words] quaternary ammonium chloride; extraction separation; cobalt( 1I); iron( II); manganese( II)
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