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A study of process mineralogy of a mixed copper mine in Yanyuan,
Sichuan Province
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Abstract: Scanning electron microscope, X-ray spectroscopy, XRD, MLA mineral detection software were used to
study the material composition, modes of occurrence, embedded properties, particle size and dissociation character-
istics of a copper mine. The results show that the main valuable metal in the ore is copper, possessing 1. 05%,
which mainly occurs in chalcopyrite, bornite, chalcocit and malachite. The gangue minerals mainly include quartz
and feldspar, followed by calcite and chlorite. The grain size of the main minerals is less than 20 wm, and the met-
al content of =9.6 pm is 0. 3%. The degree of liberation is low. Moreover, the main copper minerals have close
association with gangue minerals, reaching more than 40%. It is difficult to achieve a good economic index only by
flotation. Based on the results of process mineralogy research, the authors adopted one roughing process- two clean-
ing processes- two scavenging flotation intensification processes to carry out closed-circuit test for part of the scheme of
centralized treatment of middle ore. The copper grade and recovery of copper concentrate are 19. 12% and 79. 16%.
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Sichuan Province
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Table 1 Mineral composition and relative content of ores
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Fig. 1

Dispersion characteristics of copper minerals

a—BEHIT AR, SEM; b— B BRI A, AL, o— BRSO R ISCRBHRG, SEM; d—BESO T A A SRS, fLE G RSk
FEHE, SEM; e— WA S HORAR S (A T )R 3011 7, SEM; (—WEHIAT BRI 51 3 A 1A], SEM; g—REfLEA—fLE ARSI, I
Jos h—fLAE A U T A AL, SEM

a—chalcopyrite monomer, SEM; b—symbiotic chalcopyrite and bornite, reflected light; c—erosion metasomatism of chalcopyrite by bornite, SEM;

d—distribution of needle-like chalcopyrite in bornite, pyrocopite eroded along the edge and fissures of bornite ; e—pyroxene copper constituting a local

particle aggregate, SEM; f—uniform distribution of pyrocopite monomer, SEM; g—formation of malachite-malachite aggregate, reflected light;

h—malachite filling quartz pore, SEM
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Fig. 2 Characteristic curve of grain size distribution of target mineral in raw ore
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Table 2 Grain size distribution characteristics of target

minerals in raw ore
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Table 3 Degree of monomer dissociation of major copper
ores in various granularity ranges
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Table 4 Characteristics of the association relationship of major target minerals in the samples
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Table 5 Equilibrium distribution of copper in each mineral
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Fig. 3  Closed-circuit test flow
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Table 6 Results of closed-circuit test procedures
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