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Table 1: The specifications of the chemicals used in flotation tests
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Table 2: The conditions of flotation tests
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Table 3: Particle Size Analysis
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Figure 1: Particle Size Analysis curve
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Figure 2: a and b — Images of phenocryst minerals of plagioclase (Pl) in a glassy matrix with their replacement by quartz (Qz)

and carbonate (Ca); ¢ — Formation of quartz and hydrothermal carbonate as crystalline in fractures; d — Hydrothermal
carbonates along with minerals with a disseminated texture in the matrix, transmitted light XPL.
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Figure 3: a - Pyrite (Py) and Chalcopyrite (Cpy) with Tennantite (Tn)/Tetrahedrite (Tt) with bismuth inclusions, b -
Formation of Chalcopyrite (Cpy) with Tennantite (Tn)/Tetrahedrite (Tt) in the space between pyrite crystals, c -
Chalcopyrite (Cpy) with Tennantite (Tn)/Tetrahedrite (Tt) as scattered grains in a carbonate matrix, d - Formation of
Chalcopyrite (Cpy) as replacement along the margins of Tennantite (Tn)/Tetrahedrite (Tt) minerals, e - Chalcopyrite (Cpy)
with Tennantite (Tn)/Tetrahedrite (Tt) in fractures and spaces between pyrite crystals, reflected light.
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Figure 4: X-ray diffraction pattern of ore sample.
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Table 4: X-ray Diffraction Analysis
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Table 5: Chemical composition of sample determined by XRF
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Figure 5: a - Chalcopyrite interacting with a particle containing galena. b - Distribution map of Cu in image a.c -
Distribution map of Fe in image a. d - Distribution map of S in image a. e - Distribution map of Pb in image a. f - Distribution

map of Au in image a.
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Figure 6: a - Interaction of chalcopyrite with pyrite. b - Magnified view of image a. ¢ - Distribution map of Cu in image b.
d - Distribution map of Fe in image b. e - Distribution map of S in image b. f - Distribution map of Au in image b.
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Table 6: Results of copper flotation experiments
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Figure 7: Effect of pH on Cu grade and recovery (collector concentration: 100 g/t, frother type: MIBC and its
concentration: 20 g/t, and sodium silicate concentration: 30 g/t).
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Figure 8: Effect of collector concentration on Cu grade and recovery (pH = 8.8, frother type: MIBC and its
concentration: 20 g/t, and sodium silicate concentration: 30 g/t).
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Figure 9: Effect of frother type at a concentration of 20 g/t on Cu grade and recovery (pH = 8.8, collector concentration:
150 g/t, and sodium silicate concentration: 30 g/t).
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Figure 10: Effect of frother concentration (A65, A70) on Cu grade and recovery (pH = 8.8, collector concentration: 150 g/t,
and sodium silicate concentration: 30 g/t).
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Figure 11: Effect of depressant concentration on Cu grade and recovery (pH = 8.8, collector concentration: 150 g/t,
frothers A65 and A70 with concentration: 40 g/t).
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Figure 12: Proposed flowsheet for optimizing the flotation process of chalcopyrite ore.
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ABSTRACT
In this study, samples of cut cores from exploratory drilling were used to prepare a representative sample

from the Islamabad area located in Tarom, then identification studies were conducted. Based on petrographic
and mineralographic studies, the main minerals in the sample include pyrite, chalcopyrite, tennantite, and
tetrahedrite. Based on XRD analysis, the sample mainly consists of the minerals quartz, dolomite, albite,
muscovite-illite, calcite, potassium feldspar, kaclinite, and pyrite. AAS analysis results indicated that the copper
and gold grades are 0.3% and 368 ppb, respectively. In scanning electron microscope studies, no free gold was
observed; instead, gold is primarily present as a replacement in the lattice of the minerals galena, chalcopyrite,
and pyrite. Based on liberation studies, the liberation degree of chalcopyrite at a particle size of dso = 63 is
approximately 97.03%. For chalcopyrite flotation, effective parameters such as pH, collector concentration, type
and concentration of frother, and concentration of depressant were examined. The results showed that under
optimal conditions, pH 8.8, collector concentration of 150 g/t, a mixture of sodium isopropyl xanthate and
potassium amyl xanthate in equal weight ratio (50%), a frother concentration of 40 g/t using a mixture of
polypropylene glycol and methyl isobutyl carbinol in equal weight ratio (50%), and a depressant concentration
of 60 g/t of sodium silicate, the copper grade and recovery were 12.2% and 82%, respectively. With a re-cleaner
step on the obtained concentrate, a concentrate with a grade and copper recovery of 18.48% and 80.05% was
obtained, respectively.
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