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Experimental Study on Comprehensive Recovery of Copper and Sulfur in an Iron - copper Ore from Qinghai
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Abstract: A refractory iron — copper ore in Qinghai Province, with characteristics of complex min-
eral composition and complex dissemination, has a higher content of mafic silicate minerals, such
as serpentine, olivine, and chlorite. According to easily slimezation characteristics of mafic silicate
minerals,, middlings on the first stage were separated further, greatly reducing the circulating load of
middlings, weakening circulative accumulation of mud minerals and improving the separation in-
dex. Comprehensive recovery of copper and sulfur was carried out using a “bulk flotation, copper
— sulphur separation” process. A Copper concentrate with a Cu grade of 16.39% and a sulfur con-
centrate with an S grade of 31. 70% were obtained from the closed circuit test, in which the Cu re-
covery was 73.04% and the sulfur recovery was 58.32% respectively.
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Table 1  Multi — elements analysis results of of raw ores
%y Cu TFe MFe Zn S As  Na,0 K,O
&&  0.46 37.35 31.76 0.38 5.12 0.25 0.05 0.30
% P Ph CaO MgO Si0, ALO, Au Ag
&/ 0.038 0.06 3.78 12.12 14.76 2.04 0.12 <5.0

I Au Ag B0 g/t
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Table 2 Mineral composition analysis results of raw ores
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Fig. 1 The chalcopyrite wrapped with pyrrhotine, pyrite

and magnetite
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Fig.2 Chalcopyrite disseminated in gangue minerals
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Fig.3 Histogram of the grain size distribution of chalcopyrite
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Fig.4 Test results of grinding fineness
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Fig.5 Test results of kinds of collectors
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Fig.6  Test results of dosage of collectors
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Fig.7 Conventional closed circuit flowsheet of bulk flotation
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Fig.8 Scavenging — cleaning closed circuit flowsheet

of bulk flotation
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Table 3  Comparative test results of bulk flotation
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LN i TR R Cu S Cu S
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Fig.9 Closed circuit flowsheet of copper — sulphur separation
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Table 4  Test results of copper — sulphur separation

Rl Fm L P [ i
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LU FER Cu S Cu S
ST 18.52 16.39 25.13 90.07 15.27
Wk 81.48 0.410 31.70 9.93  84.73

AR 100.00 3.37  30.48 100.00 100.00
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Table 5 Test results of bulk flotation and copper — sulphur

separation
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BikEy 9.18  0.41 31.70 7.97 58.32
IRIFRT 88.73 0.10 1.75 18.99 31.11
) 100.00  0.47 4.99 100.00 100.00
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Table 6  Size distribution of tailings
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Table 7 Liberation degree of chalcopyrite in tailings

i L i <30% 30% ~60% 60% ~90% ﬁﬁi

AR ko EfR/%  wWH/%  RE/%
EHRT

I AR % 24.68 8.46 46.45 20.41

(0 A5 R 0 42, 02% , B M fift 5 1 o B A 3 o 3
20.41% . XA AT B BTSRRIk
Feu T B S R ATRLEE A, H 2 WK ) g
A AL (18] 10 MAL 11) , 12358 73w i A e LA A
B, PR R AR, ATT  BUR A R 52

Fig. 10 SEM image of chalcopyrite disseminated in

gangue minerals
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SEM image of chalcopyrite locked with magnetite
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