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Table 1  Analysis results of ore chemical composition
)% AuV Agz) As CaO MgO Zn Pb Cu TFe Al, O, S
w/ % 4.13 0. 846 5.50 3.15 1.15 62.3 0.008 0.003 0.004 4.02 14.81 0.68

HE:Dw(Aw)/ (g 1715 2)w(Ag) /(g 171,
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Table 2 Analysis results of gold physical phase

B S/ (g t7") AR o
BT HRERS B ERS ey maRe GlSERIETIORS Hiraks ke QRS
WX1 6.22  4.41 0.26 0.84 0.19 0.52 70.90 29.10
WX2 17.90  10.39 0.25 5.34 0.26 1.66 58.04 41.96
WX3 5.27  3.65 0.22 1.05 0.10 0.25 69.26 30.74
WX4 65.76  50.60 0.78 11.37 1.48 1.53 76.95 23.05
WX5 15,11 12.55 0.23 1.73 0.24 0.36 83.06 16.94
WX6 3.549  2.22 0.24 0.076 0.20 0.813 62.55 37.45
WX7 1.885 0.87 0.26 0.40 0.13 0.225 46.15 53.85
WX8 2.97  1.76 0.27 0.49 0.21 0.24 59.26 40.74
WX9 2.485 1.37 0.23 0.58 0.20 0.105 55.13 44.87
WXI10 392 2.82 0.28 0.41 0.19 0.22 71.94 28.06
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Table 3 Analysis results of distribution

characteristics of ore particle size

R/ mm PR e Gl (gt MR/ %
+0.560 48.40 4.81 56.70
-0.560 ~ +0.212  19.00 3.68 17.05
-0.212 ~ +0.150 3.94 2.67 2.56
-0.150 ~ +0.100 9.20 2.82 6.32
-0.100 ~ +0.074 5.28 3.10 3.99
-0.074 ~ +0.045  13.22 3.89 12.53
-0.045 0.96 3.61 0.85
Ait 100. 00 100. 00
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Fig.1 Comparison of grindability

between regular ore and test ore
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Fig.2  Grinding fineness test flow chart
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Table 4  Test results of grinding fineness

w( P40 ey /% &/ AR/
~0.074 mm)/% (g-t™h) %
I T'n 4.12 92.60 92.78
- 2.66 4.50 2.91
49.20 RE 93.22 0.19 4.31
FEH 100.00 4.11 100. 00
K0 3.98 97.72 93.80
- 3.80 2.15 1.97
35.30 R 92.22 0.19 4.23
EF 100.00 4.15 100. 00
K0 4.22 93.63 95.02
- 3.86 1.79 1.66
66.70 =t 91.92 0.15 3.32
FEH 100.00 4.16 100. 00
K0 5.02 76.40 93.59
- 3.78 2.12 1.96
75.25 R 91.20 0.20 4.45
FEH 100.00 4.10 100. 00
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FAHNZE -0.074 mm 5 66.70 % B, A5 654 Bl % iy
92.78 % INNZE 95.02 % . Jo Lkt B 4 EER AN,
K4 ISR SO TR . £ —0.074 mm 7 66.70 %
B, A S 7 eI, X 0. 15 g/t &5 B TR, %
W4 R —0.074 mm 5 66.70 % F L.

2.2 mEREAE

TE VR B IR M FH & 1 000 g/t RS T
FEW + TEBA (R 1 1) H& 160 ¢/t il
2 5l A& 70 g/, BEAR S - 0.074 mm
66.70 % , K3 — B (0] 2 5 min, H A 45 M B[]
3 min WSR2 5200 R 4 S X 326 1) 48 Bk 1) 52
Mo G0 I R DL I 2, i 2 SR LR S

®5 mEBAARRKER

Table 5 Test results of copper sulfate dosage

R %
Mffjiﬂl T R % :'?nt{j) ﬁﬁbiﬁz/
T 5.16 70.43 87.75
g 4.48 2.85 3.08
300 =tn 90.36 0.42 9.17
JH 100.00 4.14 100. 00
Lt 5.50 68. 42 90.03
LRbOn 3.72 2.42 2.15
400 By 90.78 0.36 7.82
JEgT 100.00 4.18 100. 00
K 5.74 66.63 93.19
i 3.86 2.79 2.62
500 I=n 90. 40 0.19 4.19
JH 100.00 4.10 100. 00
K 6.18 62.18 93.96
i 4.18 2.48 2.53
600 B 89. 64 0.16 3.51
JEHT 100.00 4.09 100. 00

BH 2R 5 AT : Bl A B R A FH 38 0, R 7 32
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Table 6 Test results of butyl xanthate + butyl
dithiophosphate dosage

TR + THORZ Efh/ s
iy e o SR
AR/ (g-t™") (g-t™") %
h=yn 5.44 65.84 88.37
h 3.66 2.95 2.66
20
Bw 90.90 0.40 8.97
JEW- 100.00 4.05 100. 00
W0 6.52 57.01 92.10
g 3.92 2.19 2.13
40
B 89.56 0.26 5.77
JEW- 100.00 4.04 100. 00
it 6.86 55.23 94.59
i 3.64 2.26 2.05
60
BH  89.50 0.15 3.36
JEW- 100.00 4.01 100. 00
bt 6.62 57.62 94.71
h 3.72 2.35 2.17
80
BH 89.66 0.14 3.12
JEH 100.00 4.03 100. 00
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Fig.5 Closed-circuit test flow chart
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Table 7 Test results of closed-circuit

7 FRE % Gfbfi/ (gt AR/ %
K- 1.59 251.27 96.67
2208 98.41 0.14 3.33
- 100.00 4.13 100.00
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Table 8 Analysis results of concentrate chemical composition

Mo CaO MgO Au” Pb Cu As  Zn S ALO;

w/% 0.69 0.31 251.27 0.044 0.181 0.028 0.034 45.80 2.05

FE:Dw(Aw) /(g 17,

2)) SR R 20 5 26 4 R AT DS, AR I 4 O 1% 1
7 BRI BN PR RE TR 2 Sl RG], TRy + T
B PR RGN , 22 PTUCHLIE I B . UK
VER P BRI, rT AR 4 Al AL 251, 27 g/t A iR
96.67 %o WIRTH" 7t AFH &4 F LR 0.028 % ,
BARIESRE 5
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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

( 5 39 10)
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



