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Analysis results of ore chemical component

Table 1

B4y AuD TFe  Si0, AlLO; Mg0 CaO S TC

i

w/% 16.77 6.71 70.68 2.23 1.24 1.26 6.47 11.52
B4 Au) Fe0, Si0, ALO; Na0 a0 S K0

AR
w/% 1.60 44.03 36.50 4.85 1.46 1.67 4.78 1.55

F:Dw(Au)/(g-t™'),

R2 SYHESWER
Table 2 Analysis results of gold physical phase

UREELS AR g LOF RS MR OES IR RS i YaRe  EMEEESE A
A o w(Au)/(ge ) 7.62 0.82 1.00 7.39 0.010 16.93
i I A
IR RiEL. 45.02 4.85 5.91 43.66 0.56 100. 00
P w(Au)/(g-t™") 0.07 — 1.29 0.07 0.19 1.62
A
S P 4.32 — 79.63 4.32 11.73 100. 00

I XRD 4R
Fig. 1 Analysis results of XRD
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Fig.2  Curve of Gibbs free energy variation with roasting temperature in roasting process reaction
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Ig.3  Effect of the mass ratio of carbonaceous gold concentrate to cyanidation tailings on the recovery efficiency of iron and gold
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Fig.4 Effect of roasting temperature on the recovery efficiency of iron and gold
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Fig.5 Effect of roasting time on the recovery efficiency of iron and gold
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Fig.7 Effect of grinding fineness on the recovery efficiency of iron and gold
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Fig. 8 Effect of magnetic field strength on the recovery efficiency of iron and gold
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Table 4 Test results of verification
e R % BRI/ % RN/ %
1 60.12 75.25 82.44
2 61.26 76.28 81.93
3 59.08 75.22 83.05
SEI(E 60. 15 75.58 82.47

9 MRKE—REEESBEHRIZLRE
Fig.9  Full flow chart of the synergistic roasting — magnetic
separation enrichment process for gold and iron separation
K3 MRABE—HEEERIBEKRBER
Table 3 Test results of the synergistic roasting — magnetic

separation enrichment process for gold and iron separation

w(Au)/ SR, RN BRARR/
- (g-t7h) % % %
LR 1.99 5.20 60. 12 75.23
e A 10. 82 94. 80 5.95 24.77
Rk 1.90 16.13 6.13 24.76
i 6.75 78.63 22.11 0.02
RAETHE 8.00 100. 00 16. 82 100. 00
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Fig. 10 XRD analysis of samples before and after roasting
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Table 5 Gold dissemination status before and after roasting

257 LN Wis JCE R4 b RS DIRGRIROE 33 kT YaES  EREEES /i
w(Au)/(g-t™") 3.385 0.361 1.008 3.268 0.125 8. 147
d:j:‘ k‘f
HRERD IR/ % 41.55 4.43 12.37 40. 11 1.54 100.00
B w(Au)/(g-t™") 7.775 — 0.425 0.425 0.635 9.260
SR IE )
A EIL 83.96 — 4.59 4.59 6.86 100.00

i 5 AR R PR S iR < 83.96 % o

SREBERITAN EE, A SR AR 5 T 42041 [ Ob A,
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Experimental research on the ore-dressing process for a gold ore in Gansu

Wang Weijun"?, Wang Runtao"?, Chen Weihua'?, Chang Mingming"
(1. Henan First Geological and Mineral Survey Institute Co., Ltd.;
2. Key Laboratory of Au —Ag Polymetallic Deposit Series and Deep-seated Metallogenic Prognosis of Henan Province)

Abstract: Flotation tests were conducted on a gold ore in Gansu Province. The experiment used sodium carbonate
as the regulator, copper sulfate as the activator, a mixture of butyl xanthate and dibutyl dithiophosphate as the collec-
tor, and No.2 oil as the frother. Through twice roughing, twice scavenging, and three times cleaning in closed-circuit
tests, a concentrate product with a gold grade of 251.27 g/t and a gold recovery rate of 96. 67 % was obtained. The
technical indicators are excellent, providing a technical basis for the separation of this type of gold ore.

Keywords: flotation; grinding fineness; refractory gold ore; closed-circuit test; mixed collector
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Study on synergistic roasting — magnetic separation enrichment for separation
of gold and iron from carbonaceous gold concentrates and cyanide tailings

Zhang Liang"?, Song Yonghui"?, Zhang Xinwei’, Dong Ping"?, Zhu Rongyan"?, Shi Jiajun'?
(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology;
2. Shaanxi Key Laboratory of Gold and Resources;

3. Analysis and Test Center, Xi’an University of Architecture and Technology)

Abstract: To address the issues of low gold leaching rates due to high carbon content in carbonaceous gold con-
centrates and high iron content in cyanide tailings, a synergistic roasting — magnetic separation technology for carbona-
ceous gold concentrates and cyanide tailings was proposed to separate and recover gold and iron. The research results
showed that under the conditions of a mass ratio of carbonaceous gold concentrate to cyanide tailings of 1:1, roasting tem-
perature of 800 °C, roasting time of 60 min, calcium carbonate mass fraction of 10 %, grinding fineness of —0.074 mm
accounting for 90 % , and magnetic field intensity of 0. 20 T, the gold leaching rate reached 82.47 %, the iron grade of
iron concentrate was 60. 15 % , and the iron recovery rate was 75. 58 % . During roasting, carbonaceous matter and
pyrite in carbonaceous gold concentrates acted as reducing agents to reduce hematite in cyanide tailings to magnetite,
reducing the "preg-robbing" effect of carbonaceous matter and the encapsulation of gold minerals by pyrite. This method
not only recovers iron minerals from cyanide tailings but also significantly improves the gold leaching rate. It achieves
the comprehensive recovery and utilization of carbonaceous gold concentrates and cyanide tailings, with low-cost and
simple process, providing a new approach to the comprehensive utilization of carbonaceous gold ore resources.

Keywords: carbonaceous gold ore; cyanide tailings; hematite; vacuum roasting; magnetic separation



