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Table 1 Chemical composition analysis results of zinc

hydrometallurgical residue

% Ag! ALO, Ca0 Ph S Cu
w/% 624 1.12 1467 198 1022 0.19
% Si0, Zn K Mn Fe MgO

w/% 30.65 3.56 0.28 0.12 5.06 2.05
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Table 2 Liquid-solid ratio test results of water leaching

W IniZHR/%  CulZ i R/% Fe 2 1 3%/%
2:1 19.67 23.36 1.23
3:1 27.82 42.96 3.89
4:1 32.14 54.52 5.23
5:1 32.18 55.12 5.32
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BRSBTS . MW E LR T 40 18], = F BN
RAMUAK . L5AH I e KR E o 401, 1
i Zn .Cu Fe B R0 32,14 %.54.52 %.5.23 %
3.1.2 ikt a) e

SHERGT S ] MR TP R IR S 4
PEHEA T AR BEFEI RS , IR 45 R a3 3 s o

F3 KBHHEREREER

Table 3  Stirring time test results of water leaching

PEFERtE/min - ZnBHE/  CulRE/D  FeldHR/%
5 20.56 25.89 1.04
10 32.14 54.52 5.23
15 39.67 62.87 7.12
20 39.70 62.93 7.14
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Table 4 Chemical composition analysis results of leaching

residue
% AgV Zn Cu Fe
w/% 689.67 1.54 0.08 5.34
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Table 5 Grinding fineness test results

R )ri/,) R A(gg ”Ei’ﬁ)/ Ag /9%

MUK 9.76 4376.65 62.57

80 =2 90.24 283.13 37.43
Bt 100.00 682.658 100.00

R 12.67 3816.65 70.18

85 =08 87.33 235.26 29.82
it 100.00 689.022 100.00

UG 16.53 3312.25 78.82

90 A 83.47 176.26 21.18
Bt 100.00 694.639 100.00

MK 20.28 2615.32 76.16

95 2208 79.72 208.26 23.84
it 100.00 696.412 100.00
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Table 6 Regulator dosage test results

P, o
e B LR
piikiron 19.53 262212 75.52

400+400 ==t 80.47 223.28 27.48
2t 100.00 678.128  103.00

btk TN 16.53 331225 78.82

500+500 20 83.47 176.26 21.18
2 100.00 694.639  100.00
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Table 7  Test results of ammonium dibutyl dithiophosphate dosage

T@(fﬁ’fi/ A PR Agfi ) AglCEA
HUAE®™  13.49 3632.15 71.67
400 BH 8651 223.87 28.33
i 100.00 683.647 100.00
MRS 1536 358215 79.75
500 B 84.64 165.02 20.25
& 100.00 689.891 100.00
HUESH- 17.18 3262.46 81.84
600 EBH 82.82 150.16 18.16
i 100.00 684.853 100.00
BAET 2132 2672.15 82.03
700 W 78.68 158.67 17.97
EE - 100.00 694.544 100.00
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Table 8 Comparison test results

Ty g R *iﬁf/ ﬁggﬁ
biski TN 5.43 5532.24 47.46

BRI R 94.57 351.62 52.54
B 100.00 632.879 100.00
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Optimization and application of mining methods for deep orebodies in
the Tonglushan Copper—Iron Mine

Yin Dongsheng', Liu Pengpeng?, Zhang Peng', Bi Cheng?, Xiong Guoxiong', Wang Yiming?, Cao Wengang'
(1. Daye Nonferrous Metals Co., Ltd.;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing )

Abstract: To address challenges such as great mining loss and dilution, high labor intensity, low mechanization,
and inefficient mining—filling cycles in the deep orebodies of the Tonglushan Copper—Iron Mine using the point pillar
upward horizontal layered filling mining method, this paper proposes to carry out experimental study on a panel-based
upward approach paste filling mining method, based on the mine’ s mechanized equipment and upgraded paste filling
system. By leveraging recently acquired mechanized mining equipment and an optimized paste filling system at Tonglushan
Copper—Irom Mine, the method eliminates stopes” point pillars, enhances ore recovery, reduces underground labor intensity,
and improves stope filling efficiency. The findings provide a novel strategy for efficient mining in similar mines.

Keywords: Tonglushan Copper—Iron Mine; mining method optimization; approach; paste filling; mechanization;
panel
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Recovery of silver from zinc hydrometallurgical residue using water leaching—flotation method

Cui Qiangqiang', Zhu Feilin', Ning Deyang', Xie Wei’
(1. College of Earth and Planetary Sciences, Chengdu University of Technology;
2. Sichuan Geophysical Survey and Research Institute )

Abstract:Flotation is a critical method for recovering silver from zinc hydrometallurgical residue. However,
soluble ions in the residue, along with parameters such as particle size and mineral composition, significantly influence
silver flotation behavior. Through process mineralogy analysis and evaluation of zinc hydrometallurgical parameters,
this study optimized and designed an optimal silver recovery flotation process. An improved flotation method for refining
silver concentrate from zinc hydrometallurgical residue was proposed. Results demonstrate that the water leaching—
flotation method under ambient temperature and pressure achieves higher silver concentrate yield and recovery rates
compared to direct flotation. The final rough concentrate attained a silver grade of 3 262.46 g/t with a recovery rate of
81.84 %, enabling efficient silver recovery. This approach provides a reference for high-yield silver concentrate refining,
contributes to addressing silver resource scarcity, and offers a new pathway for sustainable silver utilization.

Keywords:flotation method; silver concentrate; hydrometallurgy; zinc; metallurgical residue; process improvement



