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Experimental Study on Key Integrated Technology for Comprehensive
Utilization of Antimony-Arsenic-Bearing Gold Concentrate

WANG Jianjun,GUOQO Jiandong
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Abstract; Direct cyanidation test, two stage roasting cyanidation test, direct cyanidation-flotation recovery of
antimony-flotation tailings two stage roasting cyanidation test were carried out for a gold concentrate containing
antimony and arsenic. The results show that the primary direct cyanidation, the secondary cyanidation tailings
flotation enrichment of antimony concentrate,and the third stage two-stage roasting cyanidation of antimony flotation
tailings are the key integrated technical methods, the leaching rate of gold and silver from gold concentrate containing
antimony and arsenic is 31. 22% and 85. 19 % , respectively. Antimony concentrate with antimony content of 38. 80 %
is produced from cyanide tailings flotation. The concentrate yield is 10. 50% and antimony recovery is 90. 94 % , the
recovery of gold.silver and antimony from antimony flotation tailings by two-stage roasting is 90. 07 % and 52. 70 %,
respectively. The comprehensive recovery of gold, silver and antimony is 93.56%, 92.99% and 90.94%,
respectively, the comprehensive recovery effect of valuable metal resources is obviously improved,and the high-value
and resourceful utilization of antimony-arsenic-bearing gold concentrate is realized.
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Table 1 Results of chemical multi-element analysis of antimony-arsenic gold concentrate

Elements AuP Ag? Cu S Pb

As Sb SiO; Na; O MgO CaO

Contents/%  41.00  260.00 0.06 10. 50 0.01

0.01

5.38 4. 50 51.00 0. 82 1. 85 1. 96

Note: Dw(Aw /(g t ;2)w(Ag) /(g t 1),
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Table 2 The results of phase analysis of gold in antimony-arsenic-bearing gold concentrate

Physical appearance

Gold content/(g+ t— 1)

Distribution rate/ %

Natural Gold
Pyrite coats gold
The poison dust covered the gold
Stibnite is coated with gold
Lead, zinc, copper sulfides coated gold
Quartz and other wrapped gold
Total

11. 56 28. 20
7.38 18. 00
10. 99 26. 80
4.51 11. 00
4.92 12. 00
1. 64 4. 00
41. 00 100. 0
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Table 3 Results of direct cyanide leaching process

Sodi
Gold Leaching Lime © IU(;‘H
syanide
Element Aub Ag? Cu/% S/% Pb/ % In/%  As/% Sh/ % leaching rate of consumption/ cya t‘L /
consumption
rate% silver % (kg e+t 1) (ke -Itfl)
Raw ore 41.00 260.00 0. 06 10. 50 0.01 0.01 5.38 4. 50
Leach 31.22 85.19 5. 60 6.50
28.20 38.50 — — — — 5.37 4.48

residue

M E R IR B T2 A R AT M % B RO 630 CLEF bl B AE T IA S — B
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Table 4 Experimental results of two stage roasting cyanide leaching process

Gold Leaching Consumption Sodium cyanide
Name AuP Ag? S/% As/ % Sb/ % leaching rate of of soda consumption/
rate%% silver %4 ash/(kg+t 1) (kg e+t )
Roasted raw ore 41. 00 260. 00 10. 50 5.38 4.50
Roasted ore 48.23 305. 88 1. 50 1.16 1. 50
' ‘ ' 84. 89 37.15 23. 50 4. 80
Acidleaching residue 53.59 339. 87 0. 80 0. 96 1.38
Leach residue 8. 10 213. 60

B R ACR i T2 EO R AT A% s A 3T 150 R R R LR TR
BT TR R NS e 8.10 g/t &R IR K 48. 0400, A 5 1L B4 T FE B2 3 A 23,50,
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YL 53. 670 (HIR A S 213. 60 g/ MR L4 AR BB TR WA 15 B AL
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Table 5 Results of direct cyanidation-two stage roasting cyanidation leaching process

. . . Consumption Sodium
Gold Leaching Lime [ sod 'd
) ) ) . . . of soda cyanide
Name Aub Ag? S/ % As/% Sb/%  leaching rate of  consumption/ ) .
ash/ consumption/

rate%g silver %4 (kg t™H) (kg + t1) (kg+ t1)

Raw ore 41. 00 260. 00 10. 50 5. 38 4. 50
Direct cyanide residue  28. 20 38.50 10. 30 5.37 4.48
Roasted ore 33. 17 45. 29 1. 40 1. 26 1.55 88.61 92. 47 5. 60 26.50 11. 30
Acid leaching residue  36. 85 50. 32 0. 80 0. 90 1. 38
Leach residue 6. 10 25. 60
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Table 6 Results of selective test of activators for flotation of antimony concentrate from cyanide tailings

Name of Name Concentrate Content/ % Recovery rate/ %

activator yield/ % Au Sb S As Au Sb S As
Concentrate 30. 20 16. 20 20. 30 6. 60 13.17 44. 48 24.24 15.12
Sulfuric acid Tailings 12. 30 27.92 2. 84 8. 90 5. 20 86. 83 55.52 75.76 84. 88
Raw ore 28. 20 4. 48 10. 30 5. 37 100. 0 100. 0 100. 0 100. 0

. Concentrate 32.60 26. 80 18. 20 2. 60 9. 83 50. 85 15.02 4.12
i;’l‘;i’: Tailings 8. 50 27.79 2.41 9.57 5.63 90. 17 149.15 84. 98 95. 88
Raw ore 28. 20 4. 48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0

Concentrate 15. 20 38. 80 16. 60 1. 50 5. 66 90. 94 16.92 2.93
Lead nitrate Tailings 10. 50 29.73 0.45 9.56 5.82 94. 34 9.06 83.08 97.07
Raw ore 28. 20 4.48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0

) Concentrate 35. 80 20. 50 23.60 2. 20 19. 30 69. 55 34. 83 6.23
mc::s::jfitc Tailings 15. 20 26. 84 1. 61 7.92 5.94 80. 70 30. 45 65.17 93. 77
Raw ore 28. 20 4,48 10. 30 5. 37 100. 0 100. 0 100. 0 100. 0

3% 6 A UL R IF L BEAE BRI B e #) 16. 2006, 26. 8096, 38. 8096, 20. 506+ 3R JH fiFf IR
TR FARIR B I 4 L 1 R T L A B PR BN U Rl Ak BRI AR RS B O B L B il 38. 8004
BURE RG] IR BRSOk RSO B8 A 020 003k TR E B Bl g R 3k B 90. 9400, BB K B 7 R
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Table 7 Experimental results of the effect of the amount of activator lead nitrate on the recovery of antimony flotation /%

Dosage of . Content Recovery rate
activator lead Name (,onc'entrate
nitrate/ (g + t 1) vield Aub Sh s As Au Sh s As

Concentrate 16. 10 26. 20 18. 30 1. 60 5.31 54. 39 16. 52 2.77

600 Tailings 9. 30 29. 44 2.25 9.48 5.76 94. 69 45. 61 83.48 97.23
Raw ore 28. 20 4.48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0

Concentrate 16. 00 35. 80 17. 20 1. 58 5.39 75.92 15. 86 2. 80

800 Tailings 9.50 29.48 1.19 9.58 5.77 94. 61 24.08 84. 14 97. 20
Raw ore 28. 20 4. 48 10. 30 5. 37 100. 0 100. 0 100. 0 100. 0

Concentrate 15. 20 38. 80 16. 60 1. 50 5.66 90. 94 16.92 2.93

1 000 Tailings 10. 50 29.73 0. 45 9.56 5.82 94. 34 9. 06 83.08 97.07
Raw ore 28. 20 4. 48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0

Concentrate 15. 10 38. 50 16. 60 1. 48 5.57 89. 38 16.76 2.87

1 200 Tailings 10. 40 29.72 0.53 9.57 5.82 94. 43 10. 63 83. 24 97.13
Raw ore 28. 20 4. 48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0
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Table 8 Effect of various collectors on the recovery of antimony flotation selectivity test results /%
Name of N Concentrate Content Recovery rate
ame .
collector yield Aub Sh S As Au Sh S As
ol Concentrate 15. 20 39. 20 15. 30 1. 48 5.12 83.13 14. 11 2.62
Et

Y Tailings 9.50 29.56 0. 84 9.78 5.78 94. 88 16. 88 85. 89 97. 38

xanthate
Raw ore 28. 20 4. 48 10. 30 5. 37 100. 0 100. 0 100. 0 100. 0
Concentrate 16. 30 35. 80 17. 00 1.62 6. 30 87.10 17.99 3.29
Butyl Tailings 10. 90 29. 66 0. 65 9.48 5.83 93.70 12. 90 82.01 96. 71
Raw ore 28. 20 4. 48 10. 30 5. 37 100. 0 100. 0 100. 0 100. 0
Ethyl xanthate; ~ Concentrate 15. 20 38. 80 16. 60 1.50 5. 66 90. 94 16.92 2.93
butyl xanthate Tailings 10. 50 29.73 0.45 9.56 5.82 94. 34 9.06 83.08 97.07
ratio 1+ 1 Raw ore 28. 20 4.48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0
Concentrate 16. 80 36. 50 17. 60 1. 65 6.61 90. 44 18.97 3.41

Isoamyl > _

Tailings 11. 10 29.62 0.48 9. 39 5.83 93. 39 9. 56 81.03 96. 59

xanthate
Raw ore 28. 20 4.48 10. 30 5.37 100. 0 100. 0 100. 0 100. 0
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Table 9 Experimental results of two-stage roasting of silver gold cyanidation from antimony flotation tailings

Gold Leaching Consumption Sodium cyanide
Name Aub Ag? S/ % As/ % Sb/ % leaching rate of of soda ash/ consumption/
rate/ % silver/ % (kg+t D) (kg+t D
Roasted raw ore 29.73 40. 50 9. 56 5.82 0. 45
Roasted ore 37.16 50. 62 1. 00 1. 06 0. 30
‘ } ‘ 90. 07 52. 70 18. 50 5. 20
Acid leaching residue  41. 29 56. 24 0. 60 0. 86 0. 26
Leach residue 4.10 26. 60
HI ¢ 9 AL, B PRk R R FH W B R Ak iR L sk
5 T8
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