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Development of Chalcopyrite leaching process using organic aqua regius

Matsuno, Yasunari
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This study aimed to develop a h{drometallurgical process for copper from
chalcopyrite (CuFeS2) using organic aqua regia. In the leaching of chalcopyrite with organic aqua
regia, it was shown that the chalcopyrite was dissolved without the formation of passive layer, and
the optimum operating conditions were investigated. Among the elements associated with chalcopyrite
(copper concentrate), precious metals such as Au are dissolved, but the penalty element, As, and
pyrite (FeS2) which has a low economic value, remain as residues.

Furthermore, by applying organic aqua regia to Ni/Co mixed sulfides, it was found that the leaching
rate could be greatly increased compared to the conventional aqueous solution system, and Ni from
the leaching solution could be separated from Cu by solvent extraction.
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Table 1 Chemical compositions of Cu Conc.. 1000 mL DMSO 200
mL CuCl, NaCl
Elements Concentrate, C [wt%)] 79 mmol
Copper, Cu 24.7 Cu
Conc. 10 g
Iron, Fe 24.6
Sulfur, S 27.8
373 K 4 hr
Gold, Au 0.007 140 rpm
Arsenic, As 0.018
383 K
24 hr
@373 K)
24 hr
383 K 24 hr
ICP-OES XRD  SEM-
EDS (JEOL JSM-6510A)
313—413 K Cu Fe
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(Ni) (Co)
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(Mixed Sulfide, MS)

Ni Co
MS Ni Co
1000 mL DMSO 200 mL CuCl; 0.15-0.30 mmol
MS 10 g
140 rpm 1-6 353-393 K
Ni Co
3)
MS
200 ml PC-88A 105 mL
N20 800 mL pH Na,CO; 8.2 g
2 DMSO PC-88A
Cu Fe PC-88A DMSO Cu
Fe D
MS 30 mL PC-88A 26.5 mL N20 100 mL
Na,C0; 2.0 g PC-88A DMSO Ni Cu
D
@
373 K, 4 hr Cu Fig. 1
Cu Conc. Extraction | Leachate
Content, Content, Content,
Element Core/ MmOl Element C./mmol * Element c, / mmol
Cu 38.9 Cu 36.6 Cu 36.6 "
Fe 44.1 Fe 20.4 Fe 20.4*
S 86.8 S 47.8 S 6.68
Au 4 x1073 Au 3 x1073 Au ND
As 2.4 %1072 As 3.9x 1073 As ND
Organic aquaregia Residue Precipitate Element Leaching ratio, R_[%]
. Content, Content, Content, Cu 94.1
Material Cg/ mmol Element Cg / mmol Element Cp/ mmol Au 75
CuCl, 79 Cu 2.31 Cu Residual ratio, Re [%]
NaCl 79 Fe 237 Fe - As a3
DMSO 200 [mL] S 39.1 s 411
Au 1 x1073 Au
As 2.0 x 1072 As * calculated value
Fig. 1 Summary of leaching chalcopyrite using organic aqua regia at 373 K for 4hr.
Cu 94._1% 4 h 90% Cu
DMSO cu*
CUClz [CUCI3]_
[CuCl]>
CuFeS, + 3[CuCl;]” — 4[CuCl]~ + Fe* + 25° + CI
CuFeS, + 3[CuCl,]* — 4[CuCl,]” + Fe* + 25° + 4Cl-
CUCIZ
CuCl, 3 Fig.1 Cu Conc.
Cu 2 CuCl; NaCl
Cu DMSO Cu Cu?
Table 1 Cu Conc. Au As
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Fig. 2 Effects of temperature and time on leaching fractions
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Fig- 3 DMSO PC-88A
Fig. Photos of each layer of biphasic separation:
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