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Experimental Study on Sulfur and Arsenic Flotation Separation Process of
a Foreign Refractory Arsenic-bearing Gold Ore
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Abstract : Arsenopyrite and pyrite have similar crystal structures and surface properties and are difficult to
separate. Arsenopyrite not only affects the quality of gold concentrate products, but also has adverse effects on the
subsequent gold smelting process. The separation of arsenopyrite and pyrite has always been a major problem in
gold beneficiation. The foreign gold ore used in this research contains 3. 05 g/t Au and 0. 66% As. The gold ore
has high arsenic content. The gold is mainly disseminated in pyrite and arsenopyrite, mainly invisible gold, which is
a refractory gold ore with both sulfide and high arsenic content. The ore has a complex gangue composition, mainly
quartz and silicate minerals, accounting for about 75%, of which the easily muddy silicate minerals are sericite
and chlorite, accounting for about 12%. The original process to treat this ore adopts a bulk flotation process using
“one rougher, three scavengers, and three cleaners” stages, which has the problem of high arsenic content in gold
concentrate. In the new process, at Py, of 74 pm for grinding size, sodium metabisulfite and lime are used as dual

depressants for arsenopyrite, and the slurry oxidation atmosphere is stabilized by continuous aeration and stirring.
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The pH of the oxidation reaction is managed at 9. 5—10, and the oxidation time is 30 min. The locked-cycle test
can preferentially produce low-arsenic gold concentrate with a gold grade of 72. 59 g/t, a gold recovery of 29. 24 %,
an arsenic grade as low as 3. 67%, and the arsenic recovery is 6. 51%. The tailings are activated with copper sulfate
and floated with isoamyl xanthate and butyl ammonium as collectors. The gold grade of high arsenic gold concentrate
contains 52. 52 g/t Au, and the gold recovery is 58. 75%. Arsenic grade is 15.68%, and arsenic recovery is
77.22%. The effective separation of pyrite and arsenopyrite is achieved. Compared to original process separation
parameters, qualified salable low arsenic gold concentrates are successfully recovered from the new process, which
can significantly reduce the cost of subsequent arsenic treatment, and provide a new idea for arsenic bearing gold
treatment. The sodium metabisulfite and lime selected in this paper are used as arsenic depressants. Their depressing
effect is better than that of traditional oxidizing arsenic depressants under continuous aerated oxidation atmosphere,
which can be used as a reference for arsenic-sulfur separation treatment of similar gold ores.
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Table 1 Results of chemical multi-element analysis of the ore /%
215y Au” TS As Ag" s Cu Fe Pb Zn
T 3.05 1.21 0. 66 1.81 1.02 <<0. 01 3.49 <0.01 0. 01
4153 Con Sh F Cl Hg* SiO, Ca0O MgO ALO,
CE 0. 20 0.32 0.10 <0.01 0. 86 55. 93 4.14 3.58 11. 98
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Table 3 Results of gold chemical phase analysis of the ore /%
B M 4 TR ER S AL el 4 T 4 TR R F At A0 5 4 it
Y 0.77 0. 14 2.33 0.11 3.35
AGES 23. 04 4.05 69. 62 3.29 100. 0
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Table 4 The relationship between particle size and dissociation of arsenopyrite /%
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Fig. 2 Results of grinding fineness tests
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Fig. 1 Flowsheet of grinding fineness tests
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Table 5 Results of arsenic depressant type tests of sulfur-arsenic flotation separation /%
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Table 6 Results of depressant type comparison tests of sulfur-arsenic flotation separation /%
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Fig. 5 Results of flotation Kkinetics tests
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Table 7 Results of sulfur-arsenic flotation separation locked-cycle tests /%
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