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Fig. 1  Particle size distribution of the unclassified tailings of
Yinshan Mine
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Fig.2 XRD diffraction analysis results
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Table 1 Chemical composition of the unclassified tailings of
Yinshan Mine

25 Sio, ALO, Fe,0, K,0 SO, TiO, CaO MnO Atk

HH/% 5880 2310 7.02 615 3.10 078 036 0.15 055
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Table 2 Test program of flocculation and settlement
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FEART15s R R BE DL B
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DR1030 10/15 45/65
- BRI 3k
10AP 10/15 45/65
919 10/15 45/65
10 20, 30, 40 15, 27, 45 .
DR1030 L 2 2 B ) S o ek T
15 20, 30. 40 15, 27, 45
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Fig. 3 Schematic diagram of the test steps
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Fig. 5 Settling curves of different flocculant additions
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Table 3  Settling results of different flocculants
£33 kRS b 3K % B /(grem?) UL W 3 2R /(cm-min™) [# A 3  /(tm > h) I T e /% FBER AR /(g
% FR 7158 1.07 2242 1.43 10 45
DR1030 1.07 31.03 1.99 10 45
10AP 1.07 18.69 1.20 10 45
919 1.07 15.51 0.99 10 45
% FR 7158 1.10 23.03 2.29 15 65
DR1030 1.10 30.75 3.05 15 65
10AP 1.10 14.34 1.42 15 65
919 1.10 11.28 1.12 15 65
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Table 4 Comparison of flocculant syntheses
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Experimental Study on Refined Flocculation and Settlement Parameters of
Ultrafine Unclassified tailings from Yinshan Mine

DING Jiaduo', LI Hongpeng', SONG Zian’, CHEN Qiusong’

1. Yinshan Mining Co., Ltd, Jiangxi Copper Group, Dexing 334200, Jiangxi, China;
2. School of Resources and Safety Engineering, Central South University, Changsha 410083, Hu 'nan, China

Abstract: The tailings from the Yinshan Mine contain approximately 51% ultrafine particles of less than 19 pm,
presenting significant challenges to the thickening and dewatering processes. In particular, the effectiveness of deep cone
thickeners is particularly affected by seasonal variations and the quality and concentration of the tailings feed. In order to
improve the settlement performance of the deep cone thickener at the Yinshan Mine. Comprehensive experiments were
conducted, including physical and chemical property tests, laboratory—scale flocculation settlement experiments, and
semi—industrial experimental focusing on the flocculation of ultrafine unclassified tailings. The results showed that DR1030
proved to be the optimal flocculant. At a tailings slurry concentration of 10%, the consumption of DR1030 was
30.0 g/t in summer and 33.0 g/t in other seasons; at a 15% slurry concentration, the consumption was 35.0 g/t in summer
and 38.0 g/t in other seasons. Under semi—industrial experimental conditions, the actual consumption of DR1030 was
34.0 g/t, which was 4.4 g/t less than that of the existing flocculants. Furthermore, the underflow concentration with DR1030
exhibited more stable and higher mass concentration, which was improved by 2.6%. Slump flow measurement
demonstrated that DR1030 had no significant effect on the fluidity of the slurry. This study provides critical process
parameters that can improve cemented paste backfill quality at the Yinshan Mine, as well as valuable insights for similar
mining operations.

Keywords: cemented paste backfill; ultrafine tailings; flocculation settlement; underflow concentration; deep cone
thickener
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