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Experimental Study on Mineral Processing of a Carlin-type Gold Ore
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Abstract: The gold grade of a gold ore was 3.20 g/t, which was the main recycled element to
recover, and the associated antimony could be regarded as the object of comprehensive recovery. The phase
chemical analysis of gold in ore showed that the gold in the ore was mainly wrapped by sulfides, accounting
for 80.51%, followed by oxide, accounting for 11.58% , while free gold and associated gold were less,
accounting for only 4. 24%. The main minerals in the ore were quartz, calcite and ferrodolomite, followed
by sericite, feldspar, pyrite, kaolinite, illite and other clay minerals, and a small amount of rutile,
sphenite, arsenophene, apatite and other minerals. According to the properties of the ore and on the basis
of the original technological process and reagent system, flotation tests were carried out and the optimum
process parameters obtained were: the grinding fineness 84. 6% passing 0. 074 mm, the amount of sodium
carbonate 2 000 g/t, the amount of copper sulfate 200 g/t, the amount of lead nitrate 150 g/t, the amount
of butyl xanthate 150 g/t. With the optimal grinding fineness and reagent system, the flotation process of
one roughing, three cleanings and two scavengings, and middlings returning to closed-circuit in sequence,
obtained a gold concentrate with Au recovery of 90.91% and Au grade of 46.14 g/t, while the grade of
tailings was 0. 29 g/t. The process mineralogy check of the tailings showed that the lost gold from tailings

was mainly silicate wrapped gold, free or intergrowth gold, especially the gold wrapped by silicate could
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not be recovered. The particle size composition and gold distribution of flotation tailings showed that the

yield of +0.044 mm was 30. 38% , and the gold distribution rate was 30. 90% in the tailings, possibility of

recovery by gravity separation process can be discussed. The yield of —0. 025 mm grain was 58.45%, and

the gold distribution was 60.07% in fine fraction of the tailings, which was difficult to be recovered by

flotation process. The experimental results lay a foundation for the process recovery of the gold ore and had

guiding significance for its beneficiation production.
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Table 1 Results of chemical multi-element analysis of the ore /%
i Aul Agh Fe S Sb SiO; Al Oy CaO
oy 3.20 1. 19 5.55 1.33 0.16 50. 67 10. 11 8.57
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Bl 9 0. 14 0. 29 3.04 0.17 11. 86
HEDRAH g/t NI .
R2 TAPEHNUEDHEITER
Table 2 Results of gold chemical phase analysis of the ore /%
EYIH PR+ 4 i a4 Ry ROF 3 RS 4
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Table 3 Mineral types and content of the ore /%
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Fig. 1 Flowsheet of grinding fineness tests
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Fig. 2 Results of grinding fineness tests
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Fig. 3 Results of Na,CO; dosage tests
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Table 4 Result of the locked-cycle tests /%
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Table 5 Results of gold chemical phase analysis of tailings /%
LR PR R AR A 4 T Ao f 2 4 AR A Tk R b fu 2 4 &t
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Table 6 Results of grain size analysis and distribution of gold in the flotation tailings /%
K2} /mm FER E A RS
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