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Fig.1 Cyanide tailings sulfur separation process flow chart
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Fig.2 Cyanide tailings screening test process flow chart
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Fig.3  Process flow chart of Nelson concentrator gravity

separation test on cyanide tailings
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Table 2 Test results of Nelson concentrator gravity separation of cyanide tailings

I EAF =ty - S/ % Bl 2/ %
B Y0 B/ (L - min ") Au" S Au S

b 16.82 2.41 38.64 41.75 26.00

406 4.0 By 83.18 0.68 22.24 58.25 74.00
AL R 100. 00 0.97 25.00 100.00 100. 00

bt 10.84 2.75 38.43 30.55 17.09

406 5.0 B 89.16 0.76 22.66 69.45 82.91
LR 100. 00 0.98 24.37 100. 00 100. 00

it 14. 81 2.27 36.65 35.09 22.44

60G 6.0 By 85.19 0.73 22.02 64.91 77.56
AR 100. 00 0.96 24.19 100. 00 100. 00
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Fig.4  Process flow chart of flotation test on cyanide tailings
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Table 3 Test results of cyanide tailings flotation

i whii/ % [l R/ %
=)
% Au” S Au S
K 3.80 2.37 51.84 9.63 8.44
- 25.20 1.24 42.67 33.42 46.06
R 71.00 0.75 14.96 56.95 45.50
HALRE#E  100.00 0.94 23.34 100.00  100.00
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Fig.5 Process flow chart of screening test on sulfur concentrate
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Table 4  Test results of screening of sulfur concentrate

el Wi/%  ARLECRE/ % A TR %

/%  Au" S Au S Au S
+0.074 0.80 7.20 41.25 3.53 0.69 3.05 0.64
-0.074 ~ +0.038 7.29 4.00 46.69 17.84 7.04 15.43 6.56
+0.038(&3)  8.09  4.32 46.15 21.37 7.73 18.48 7.20
-0.038 ~ +0.029 5.98 2.80 47.92 10.24 5.92 8.86 5.52
+0.029( &) 14.07  3.67 46.90 31.61 13.65 27.34 12.72
-0.029 85.93 1.30 48.56 68.39 86.35 59.14  80.48
BikEe 100.00  1.63 48.33100.00 100.00 86.48 93.20
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Fig.6  Process flow chart of Nelson concentrator gravity

separation test on sulfur concentrate
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Table 5 Test results of Nelson concentrator gravity separation of sulfur concentrate

RIS ety (e L/ % FE A [l %/ % LiA IR %

BON B EAE/(L - min!) % Au" S Au S Au S
ko 13.22 3.76 52.93 33.83 13.73 29.26 12.80
406 4.0 By 86.78 1.12 50. 66 66.17 86.27 57.22 80.40
BAE 100.00 1.47 50.96 100. 00 100. 00 86.48 93.20
it 9.13 4.45 52.15 28.00 9.38 24.21 8.74
406 6.0 By 90.87 1.15 50. 66 72.00 90. 62 62.27 84.46
BkEH 100.00 1.45 50. 80 100. 00 100. 00 86.48 93.20
b LN 3.15 5.11 52.33 10.76 3.29 9.31 3.07
406 8.0 By 96.85 1.38 50.02 89.24 96.71 77.17 90.13
Wik 100.00 1.50 50.09 100. 00 100. 00 86.48 93.20
U 20.97 2.79 50.11 40.32 21.13 34.87 19.69
60G 6.0 By 79.03 1.10 49.64 59.68 78.87 51.61 73.51
WkEH 100.00 1.46 49.74 100. 00 100. 00 86.48 93.20
Vet 34.11 2.43 50.77 57.23 35.27 49.49 32.87
906 6.0 By 65.89 0.94 48.24 42.77 64.73 36.99 60.33
Bks® 100.00 1.45 49.10 100. 00 100. 00 86.48 93.20

E:Dw(Au)/(g-t7h),
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Fig.7  Process flow chart of flotation test on sulfur concentrate
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Table 6 Test results of sulfur concentrate flotation

R PR (g - 1) - 1’5%;“‘%‘@/ wn L/ % P 1T e 32/ % LG i/ %

% Au" S Au S Au S
K- 38.93 1.77 50.02 41.97 40. 60 36.30 37.84
A5 A e By 61.07 1.56 46. 64 58.03 59.40 50.18 55.36
WAEH" 100. 00 1.64 47.96 100. 00 100. 00 86.48 93.20
R 39.50 1.71 50. 85 40.36 41.81 34.90 38.97
FNAm R 5l 250 =2 60.50 1.65 46.21 59.64 58.19 51.58 54.23
WKW 100. 00 1.67 48.04 100. 00 100. 00 86.48 93.20
K- 38.27 1.84 50. 85 43.36 40.55 37.50 37.79
7K Y5 2 000 B 61.73 1.49 46.21 56. 64 59.45 48.98 55.41
ks 100. 00 1.62 47.99 100. 00 100. 00 86.48 93.20
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Fig.8 Process flow chart of cyclone grading test on sulfur concentrate
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Table 7 Test results of cyclone grading of sulfur concentrate
s s =y e =2/ BN/ %o . 81 %/ % L4 R/ %
ANBHEREE /% PRk 1 R SF/mm % Au" S Au S Au S
i 9.45 3.16 51.25 18.32 9.61 15.84 8.96
10 16 bRt 90.55 1.47 50.30 81.68 90.39 70. 64 84.24
Tks W 100. 00 1.63 50.39 100. 00 100. 00 86.48 93.20
JIG I 16.95 2.60 52.11 26.26 17.51 22.71 16.32
10 20 bR 83.05 1.49 50.11 73.74 82.49 63.77 76.88
iksH" 100. 00 1.68 50.45 100. 00 100. 00 86.48 93.20
i 29.10 2.52 52.10 46.92 29.91 40.58 27.88
10 24 BRI 70.90 1.17 50.10 53.08 70.09 45.90 65.32
WkEw 100. 00 1.56 50. 68 100. 00 100. 00 86.48 93.20
i 16.85 3.17 51.25 32.40 17.11 28.02 15.95
15 16 B 83.15 1.34 50.30 67.60 82.89 58.46 77.25
Tks W 100. 00 1.65 50.46 100. 00 100. 00 86.48 93.20
i3 20.19 3.27 52.11 38.53 20.83 33.32 19.41
15 20 it 79.81 1.32 50.11 61.47 79.17 53.16 73.79
FiksH" 100. 00 1.71 50.51 100. 00 100. 00 86.48 93.20
JE ¥t 26.24 2.85 52.10 42.53 27.00 36.78 25.16
15 24 Rk 73.76 1.37 50.10 57.47 73.00 49.70 68.04
TkG - 100. 00 1.76 50. 62 100. 00 100. 00 86.48 93.20
HE:Dw(Au) /(g * t_l)D
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120 x 12 i esan K Mgt 1 & 200 m2 HAE g Table 8 Results of production data statistics
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Fig.9 Process flow chart after technological transformation
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Research and application of micro-fine low-grade gold recovery technology in cyanide tailings

Chen Lunan', Xu XuejiaI , Dou Na’
(1. Zhaojin Mining Industry Co., Lid.;
2. Shandong Guohuan Solid Waste Innovation Technology Center Co., Lid.)

Abstract: In response to the issue of resource waste caused by the inability to recover and utilize microfine low-
grade gold in the sulfur separation operation process of cyanide tailings in a gold production enterprise, a systematic
experimental study was conducted. Based on the existing sulfur separation system, cyanide tailings and sulfur concentrate
were used as experimental objects to test the gold recovery conditions of the technical scheme, forming a technical
scheme for producing high-grade gold and sulfur concentrate and low-grade gold and sulfur concentrate through the
enrichment of cyanide tailings by the existing sulfur separation system and further classification with a hydrocyclone. The
scheme has the advantages of low cost and easy implementation for industrialization. After on-site transformation, two
products were produced: high-grade gold and sulfur concentrate with a gold grade greater than 3.0 g/t and a sulfur grade
greater than 46.5 %, and low-grade gold and sulfur concentrate with a sulfur grade greater than 46.5 %, which maxi-
mized the economic benefits.

Keywords: cyanide tailings; microfine grain; low-grade gold; hydrocyclone; gold recovery



