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Enhanced Hydrometallurgical Pretreatment of Micro-disseminated Gold Ore
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Abstract: The effects of leaching conditions on gold recovery from a micro-disseminated gold ore were
studied by following a non-cyanide leaching procedure with two-stage impregnation during inflation. The
results showed the gold leaching rate can be increased by air inflation in 2 stages of oxidation and alkali
pretreatment. After oxidation pretreatment for 2 hours, sodium hydroxide (20 kg/t) was added for ensuing
alkali leaching pretreatment for 4 hours, and then the calcium oxide (40 kg/t) was added to replace the
sodium hydroxide. Finally the TY-3 leaching agent (8 kg/t) was used to leach for 4 hours. An overall gold
leaching rate of up to 87.21% was achieved. Phase analysis, SEM and X-ray energy spectrum of the
resulting residues showed that the gold in silicate and carbonate could be effectively leached out. The
quartz and pyrite surface in leaching residues had been corroded, and also part of pyrite was oxidized.
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Fig.1 SEM images of the gold ore
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Tab.l1 Chemical compositions (EDS) of raw ore samples

collected at different points (mole fraction, %)

(AR} 213% 214" 214%
x(C) 5.65 10.64 2228
x(0) 62.15 65.92 15.41
x(Al) 1.45 0 0.8
x(Si) 231 2237 15
x(S) 10.41 0 39.85
x(Ca) 11.23 0 0
x(Fe) 6.78 0 20.16
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H IR 2 S26 £ W, TY-1 257 F & 4 kg/t . TY-2
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Fig.2 Effect of the NaOH dosages on the gold leaching rate
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Tab.2 Effect of aerating steps on the gold leaching rate

RIS AR B /%
1 AR 81.42
2 B A 82.82
3 FHARHRIR AR 85.12
4 TR AR A 81.03
5 4% 80.80
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Fig.3 Effect of alkali pretreatment time on the gold leaching rate
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Fig.4 Effect of the dosages of CaO and NaOH on the gold

leaching rate
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Fig.5 Effect of the dosage of leaching agent TY-3 on the gold

leaching rate
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Fig.6 Process flow for two step pretreatment and non-cyanide

leaching with aeration
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Tab.3 Comparison of gold phases between the residues and raw ore

YR Gl HE BRHE%
w(Au) /(g/t) w(Au) /(g/t)
TR 4 0.37 0.16 56.76
IR EL 0.18 0.03 83.33
IRk 0.55 0.184 66.55
FERR L 237 0.07 97.05
it 3.47 0.444 87.21

M2 3 ATAL, AR &S M 0.55 gt b
£ 0.184 g/t, B SR H RN 66.55%. ThiliE
B4 0.37 g/t b3 0.16 g/t 35 AU 56.76%.
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Fig.7 The SEM images of the residues
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Tab.4 Chemical compositions (EDS) of residues at different

points (mole fraction, %)

(A=9=3 220" 222" 226"
x(C) 19.69 26.12 14.47
x(0) 21.35 2437 58.53
x(Al) 0 0 1.15
x(Si) 0.72 1.15 23.15
x(S) 35.42 28.83 0
x(Ca) 0.96 0.48 1.44
x(Fe) 21.85 19.06 1.25
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K 8§ BHERAFEQMBEY (b)RE AR ESE  Fig.8 The SEM patterns of quartz (a) and pyrite (b) in the residues
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