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Fig. 1  Particle size distribution curve of ungraded tailings
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Fig. 2 Tailings settling curves with different flocculants
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Fig. 4 Variation curve of solids flux with slurry concentration
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Fig. 5 Tailings settling curves under different flocculant dosages
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Fig. 6 Dynamic thickening test device
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Table 1 Dynamic thickening test results
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Fig. 7 Semi-industrial deep-cone thickening test device
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Table 2 Semi-industrial deep-cone thickening test results
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Fig. 8 Semi-industrial deep-cone thickening test results
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Experimental study on flocculation and thickening of ungraded
tailings from the Jiaojia Gold Mine

He Xiaoliang', Xiao Chongchun', Wei Dengfeng?, Kou Yunpeng?, Chen Qiusong*, Qiu Jianhui’
(1. Feiyi Co., Ltd.; 2. Jiaojia Gold Mine, Shandong Gold Mining (Laizhou) Co., Ltd.;
3. Backfilling Engineering Laboratory of Shandong Gold Group Co., Lid.;
4. School of Resources and Safety Engineering, University of Science and Technology Beijing ;
5. School of Resources and Safety Engineering, Central South University )

Abstract: To address the issues of high unit consumption of flocculant and unstable underflow concentration in the
treatment of ungraded tailings at the Jiaojia Gold Mine, a series of static flocculation—settling tests, dynamic thickening
tests, and semi-industrial deep-cone thickening tests were conducted to systematically investigate the influencing
factors and optimize the flocculation—thickening process. Results show that in static tests, the anionic flocculant K739
produced optimal settling performance at a pulp concentration of 12 % and a dosage of 15 g/t, significantly improving
underflow concentration. However, overdosing led to loose floc structures and increased settling resistance. In dynamic
tests, when the treatment rate was 0.6 /(m?-h), the underflow concentration reached 67.66 %, with the overflow solid
content below 200x107°. Prolonging the compression time further improved the underflow concentration. Semi-industrial
tests confirmed a negative correlation between treatment rate and underflow concentration. Considering the requirement
that overflow solid content should not exceed 200x10~°, a recommended thickener throughput of 0.7 /(m?>-h) was
proposed. By optimizing slurry concentration, flocculant dosage, and treatment rate, and by increasing thickener height
to extend compression time, stable underflow concentrations above 72 % can be achieved. This provides both theoretical
and technical support for paste backfilling and resource-based utilization of mine tailings.

Keywords: ungraded tailings; deep-cone thickening; flocculation and settling; dynamic thickening; paste backfilling;

resource-based utilization



