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Fig.1 X-ray diffraction pattern of coal sample
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Table 1 Timed-release analysis results of coal sample
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Table 2 Coal sample screening analysis
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Table 3 Factor level table
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Table 4 Orthogonal test arrangement and analysis
7153
DR A e Pl ) peakiz ol CIPERIN FILTEE
4/(r/min) (m*/(m*min))  FFgh gt [Fls K e/% FEby /%
1 1 1 1 1 43.45 34.56
2 1 2 2 2 68.64 52.66
3 1 3 3 3 82.22 54.91
4 2 1 2 3 82.69 55.71
5 2 2 3 1 57.77 45.46
6 2 3 1 2 70.87 53.34
7 3 1 3 2 77.56 54.69
8 3 2 1 3 80.84 52.99
9 3 3 2 1 53.68 41.57
K1 194.31 203.70 195.17 154.90
K2 211.32 207.25 205.01 217.07
K3 212.09 206.77 217.54 245.75
AR k1 64.77 67.90 65.06 51.63
gz k2 70.44 69.08 68.34 72.36
k3 70.70 68.92 72.51 81.92
& 5.93 1.18 7.46 30.28
WS A3 B2 C3 D3 83.88 53.80
K1 142.13 144.95 140.89 121.59
K2 154.51 151.11 149.94 160.68
K3 149.25 149.82 155.06 163.61
e k1 4738 48.32 46.96 40.53
by k2 51.50 50.37 49.98 53.56
k3 49.75 49.94 51.69 54.54
&S 4.13 2.05 4.72 14.01
WIEY) A2 B2 C3 D3 84.82 54.95
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Table 5 Orthogonal experimental results
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GRS % 4195 4216 4172 4201 4220 4194 4203 4196 41.72 42.20 41.79
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Fig.2 Changes of various indicators with factor levels
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Fig.3 Process of one roughing and one cleaning flotation test
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Table 6 Results of one roughing and one cleaning flotation
test

iy =y it
PERIY% KIYY% TER% KM% PRI K%
A,B,C;D; 4941 870 5059 74.15 100.00 41.81
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Orthogonal Optimization Flotation Experiment of High Ash and
Fine Coal Slime

Shen Shiyu', Li Shuai', Wang Huaifa'?, Qi Zhanhai’
(1.College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China;
2.State Key Laboratory of Mineral Processing, Beijing, China;

3.Zhongyu Taide Coal Co., Ltd., Ordos, Inner Mongolia, China)

Abstract: This is an essay in the field of mineral processing engineering. In this essay, the particle size
characteristics and mineral composition of the Kaida coal sample in Ordos City, Inner Mongolia were
studied. Meanwhile, based on the results of the previous single factor test, the orthogonal test was used to
investigate the impeller speed, aeration amount, the dosage of the collecting agent and foaming agent on the
flotation perfection index and the recovery rate of combustible material. Finally, the "one roughing and one
cleaning” flotation process was used to further study the optimal scheme of the orthogonal experiment. The
results show that the primary and secondary order of the factors is the dosage of foaming agent > the dosage
of collector > the impeller speed > the aeration dosage. The optimal scheme obtained from the orthogonal
experiment is A,B,C;Ds, that is, the dosage of frother is 800 g/t, the dosage of collector is 1600 g/t, the
slurry concentration is 60 g/L, the impeller speed is 1800 r/min, and the aeration dosage is 0.175

m*/(m*/min). Under the optimal conditions, after the "one roughing and one cleaning" flotation process, a
clean coal with yield of 49.41%, ash of 8.70%, and a tailing coal with yield of 50.59%, ash of 74.15% were
obtained.

Keywords: Mineral processing engineering; High-ash and fine coal slime; Flotation; Orthogonal test; One
roughing and one cleaning
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