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Table 1 Chemical composition of dust (mass fraction, %)

Au” Ag” As C S TFe Cu Pb
3252 5676 264 289 1.75 32.17 0.14 0.095
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Table 2 Major minerals composition in dust (mass fraction, %)
Minerals Content Minerals Content Minerals Content
Gold minerals Trace Chalcopyrite 0.05 Chlorite 1.05
Silver minerals Trace Sphalerite 0.14 Montmorillonite 0.09
Arsenic oxide 5.75 Sardiniane 0.02 Kaolinite 0.03
Scorodite 0.06 Quartz 10.53 Dolomite 0.43
Magnetite 6.51 Feldspar 2.29 Rutile 0.53
Hematite, maghemite 47.24 Mica 14.57 Talc 0.22
Pyrite 0.59 Anhydrite 6.83 Apatite 0.15
Arsenopyrite 0.03 Carbonaceous matter 2.65 Else 0.24
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Fig. 1 Effects of NaOH concentrations on removal rate of
harmful element in dust, alkali leaching residue rate and gold

cyanide leaching efficiency
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Table 3 Contents of arsenic-bearing compound in dust
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As,05 2.81 71.14 =4 JHLFTTREI DA AL
FeAsS 0.03 0.76 Table 4 Chemical phase composition of carbon in dust
FeAsO4-2H,0 0.06 1.52 Carbon phase Content/% Distribution rate/%
Total 3.95 100.00 Graphite 0.22 7.61
Organic carbon 0.25 8.65
I 3 AT, AR b 22 DL =S A T4 Carbonate 2.42 83.74
SR E TR A AE, R 5 A B Total 2.89 100.00

1 R =R (2) 1 R(3) P R «
As,05+2NaOH=2NaAsO,+H,0 )
As,0s+6NaOH=2Na;AsO04+3H,0 (3)

2 A R AR S RLIR BT I, P A
W

K= CI%IaAsOZ /CT%IaOH (4)
TERAEIRA T, SN bR 75 46 1 B RER 0
AGY =-2303RTIgK (5)

YGRS 2EHHE R P05, AGE =—50.26 kJ/mol,
WRRHEIR S B RBLIFETH R0 1108, FrueiRas
T AR e AR A B ORI R 1 X
10946, AR R W], =450 R B i S
SRR BRI AR 5 v T A A AL
B, H BB ENIR B B3GR ER AR A AR
R BE 2Bl 2 38, AT B E S TR i f
BRI 0. BT AU H RE %A 25t B A
AR, R R R IE R T 99.66%.

B0 AR 4 1R 5 ) 2 AR BLAE 4 S AN 7 THI :
— 5T, WA 2 TE R R, PRV pH
fE. SAT Y pH KT 9.3 B, FA SRR AR A BdE
M E AR, SEARSFRGLEE KT 1. pH
{EBIRFRRES 7B & LR, 58 RMFRE T

2 AR R EA
Fig. 2 Images of carbonaceous matter in dust: (a) Polarizing

microscope; (b) SEM image
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Fig.3 XRD pattern of dust
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Fig. 4 Morphologies((a), (d)) and surface scanning maps((b), (c), (e), (f)) of dust
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Fig. 5 Effects of sulphuric acid concentrations on As, Fe and
C removal rate in dust and Au cyanide leaching efficiency in

acid leaching residues
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Table 5 Chemical phase analysis of iron in dust

Phase Content/% Distribution rate/%
mFe 1531 47.59

OFe 15.09 46.91

CFe 0.12 0.37

SFe 0.45 1.40

SiFe 1.20 3.73

Total 32.17 100.00
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AN 47.5%F1 46.91%, VABRIZ L WRALYIFNEERR Eh T
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Fig. 6 Effect of H,SO, concentrations on carbon content in

acid leaching residues
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Fig. 7 Effects of NaOH concentrations on As and C removal

rate in acid leaching residues
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Fig. 9 SME images of alkali leaching residues obtained under different NaOH concentrations: (a) 0 mol/L; (b)2 mol/L; (c) 3 mol/L;

(d) 6 mol/L
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Fig. 10 Effect of NaOH concentrations on As and C removal
rate in first cyanide leaching residue, residue rate and Au

cyanide leaching efficiency in alkali leaching residues
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Fig. 11 SME images of alkali leaching residues obtained under different NaOH concentrations: (a) 0 mol/L; (b) 1 mol/L; (c¢) 2

mol/L; (d) 6 mol/L
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Table 6 Result of NaOH leaching of second cyanide residue

Experiment As removal rate/% Cremoval rate/%  Residue rate/% Au leaching efficiency/%
Second alkali leaching 40.01 17.23 99.00 0
Third cyanide leaching 0.0001 - - 37.67

Dust —| Sulfur acid leaching

Cyanide leaching (24 h)—{ NaOH leaching —‘

I_’ Cyanide leaching (24 h) —={ NaOH leaching

—{ Cyanide leaching (24 h) — Residue

B 12 AR A A AL PR 2 TR & T 2 i

Fig. 12 Cyanide leaching process flowsheet of dust through H,SO, leaching dissociation and NaOH leaching edulcoration
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Effects of iron, arsenic and carbon removal from a dust of
refractory gold concentrates on cyanide leaching

CAO Pan, ZHANG Shuang-hua, ZHENG Ya-jie

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: A dust of refractory Au concentrates was used as raw material. The effects of sodium hydroxide leaching,
sulfuric acid leaching and sulfuric acid-sodium hydroxide combined leaching on the As, Fe, and C removal and cyanide
leaching were studied.The results show that As and C removal rate, at 6 mol/L NaOH concentration, are 99.66% and
60.63%, respectively. And Au leaching is 58.90% and increases by 4.60% compared to direct cyanide of the dust. The
effective removal of arsenic can not effectively improve the gold leaching efficiency. Fe, As and C removal rate, at 15%
sulfuric acid concentration, increases from 0 to 33.65%, 80.38% and 12.59%, respectively. And Au leaching effieciency
increases to 80.40%. Compared with sodium hydroxide aching, Fe removal with sulfuric acid leaching can effectively
improve the gold leaching efficiency. Through once cyanide leaching after 15% sulfuric acid leaching and twice 2 mol/L
NaOH and cyanide leaching, the total removal rates of iron, arsenic and carbon in the dust are up to 33.65%, 95.63% and
79.60%, respectively, the total leaching efficiency of gold is 91.90%, and the content of gold in cyanide residue is 3.31 g/t
with residue rate of 80.33%. Compared with the direct cyanide leaching, the gold leaching efficiency increases by
37.60%.

Key words: gold concentrates; roasting; dust; impurity removal by leaching; cyanidation
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