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Nitric acid oxidation leaching of cobalt from refractory
high-arsenic cobalt ores
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(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. Baiyin Nonferrous Metals Company, Baiyin 730900, China)

Abstract: The leaching rate of Co is only 16.86% under condition of 39 mL sulfuric acid in 100 g cobalt ores, reaction
time 2 h, reaction temperature 80 , the ratio of liquid to solid 2:1 when high-arsenic cobalt ores was leached by sulfuric
acid solution. The leaching rate of Co reaches 67.48% when 100 g cobalt ores was contacted with 42.5 mL sulfuric acid
and roasted at 630 for 1.5 h, and then the obtained calcine is leached in sulfuric acid solution. In the process of nitric
acid oxidation leaching with sulfuric acid, the leaching rate of Co is 96.35% when the nitric acid and sulfuric acid
addition volume are 56 mL and 39 mL in 100 g cobalt ores, reaction time is 4 h, reaction temperature is 60 , the ratio of
liquid to solid is 3:1.
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Table 1 Chemical components of high-arsenic cobalt ores
(mass fraction, %)
Co Mg Al Si S Cu Zn
1.62 1.09 1.38 5.19 5.20 0.47 0.66

Ca Mn Fe As Pb Bi O
5.62 0.31 3335 2326 0.16 1.14 20.1

2

Table 2 Analysis results of Co phase in high-arsenic cobalt

ores
Phase Mass fraction of Co/%
Isomorphism 1.30
Silicate 0.30
Oxide 0.02
. *—Fe;0,
! ! L
0 20 40 60 80
20/(%)
1 XRD

Fig.1 XRD pattern of high-arsenic cobalt ores

3 2 a b
Table 3 EDS analysis results of points @ and b in Fig.2
Element Mass fraction/%
a b
° 3.75
Si 0.97
S 1.12 131
Ca 0.57
Fe 2239 23.64
Co 478 308
As 70.17 68.01
I Fe;0,
2 3

1.2

1L

Nitric acid and sulfuric acid solution

High-arsenic Leached
_cobalt ores _’| Leachm}, |”| Filtration l_' solution

3
Fig.3 Flow sheet of high-arsenic cobalt ores leached by nitric

acid oxidation in sulfuric acid solution

1.3
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Fig.4 Effect of volume of sulfuric acid on leaching rate of Co
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Fig.5 Effect of roasting temperature on leaching rate of Co
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Fig.6 Effect of volume of nitric acid on leaching rate of Co Fig.8 Effect of leaching temperature on leaching rate of Co
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Fig.7 Effect of leaching time on leaching rate of Co Fig.9 Effect of ratio of liquid to solid on leaching rate of Co
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31 CaSOy,
94.18%
3
3:1
2.5kg 0.85L 141 L 1)
60 4 h 3:1 33.20% 18.78% 1.49%
3 4 2) 100 g 39 mL
XRD 10 80 2h
2:1 16.86%
3 630 100 g 42.5 mL
Table 3 Main chemical components of leaching solution and 1.5h
leaching rate 67.48%
Element Concentration /(g-L™") Leaching rate/% 3)
Co 4.7 96.35
Fe 56.566 56.2
As 30.912 44.14 100 g 39 mL 56 mL
4 h 60 3:1 Co
4 96.35%
Table 4 Main chemical components of leaching residue 4)
(mass fraction, %) As;O; PbSO, PbS  CaSO,
(0] Al Si S Ca
44.6 1.15 9.812 13.95 10.69 REFERENCES
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