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F1 BREREHILSH

Table 1 Industrial analysis of the dust removal

materials %
K4y K4y Ry [i] 2
2.28 57.76 16.60 23.36

F2 BRAERERGASHRESIHTSRIWXER
Table 2 Relationship between sieve size distribution and ash
content

#it

i CRiZR/um)  Faiitlg 7751% RI31%

FEEI%  IKIT1%

+160 (>0.097) 2757 2798 64.28 28.97  64.28
-160+200 (0.077~0.097) 13.04 1323 49.27 4121  59.46
-200+325 (0.045~0.077) 41.47 42.08 54.35 83.30  56.88
-325+360 (0.040~0.045) 2.46 250 58.75 85.79  56.93
-360 (<0.040) 14.00 1421 6145 100.00 57.57
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Fig. 1 X-ray diffraction pattern of the dust
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Fig. 2 Mineral content in the dust
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Fig. 3 SEM images of the raw coal particles
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Table 3 X-ray fluorescence spectrum analysis of the dust sample %

Si0O, ALO, Fe0, CaO MgO  Na,O K,0 Tio,

SO, P,Oq ZnO MnO  V,0;  ZrO, Cl Cr,0,4

58.74  18.6 8.05 4.33 3.5 3.45 113  0.817

0.634 0319 0.229

0.109 0.0224 0.0169 0.0079 0.007 1

MoQ, | TeO, CdO Cu0 Co0, WO; RuO,

Rb,O Ga0, Sc,0, Nd,O, ReO, Ar  PbO U0,

0.0046 0.0046 0.0036 0.0036 0.0036 0.0031 0.0028 0.0026 0.0023 0.0022 0.0012 0.0017 0.0016 0.0011 0.001 0.001
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Fig. 4 Energy spectrum of coal particles at each point in the dust
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Table 4 Mass percentage of each element in mineral composition at each point of the coal particle W /%
Je¥iva B C 0 F Na Mg Al Si S cl K Ca Mn Fe
ptl 73.29 16.63 1.10 4.84 1.36 0.20 0.99 1.58
pt2 87.90 0.00 0.12 0.47 3.52 0.28 1.17 1.62 491
pt3 2.92 32.72 3.28 0.52 0.34 0.11 10.99 1.74 47.38
pt4 97.09 1.50 0.56 0.19 0.66
pt5 94.33 1.10 0.15 1.33 2.04 0.53 0.23 0.29
pt6 481 47.24 4,70 1.58 26.78 3.44 1.45
R5 BEHNESMTURAPELERFIE
Table 5 Atomic percentage of each element in mineral composition at each point of the coal particle %
L B c o) F Na Mg Al Si S cl K Ca Mn Fe
ptl 81.90 13.95 0.55 2.31 0.52 0.07 0.33 0.38
pt2 96.24 0.00 0.06 0.20 1.48 0.10 0.39 0.48 1.04
pt3 6.74 56.61 3.74 0.53 0.33 0.09 7.59 0.88 23.49
pt4 98.84 0.68 0.21 0.07 0.20
pt5 97.32 0.72 0.07 0.61 0.90 0.21 0.08 0.09
pt6 7.92 58.44 4.05 8.50 18.87 1.70 0.51
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Fig. 5 Principle process of the dust removal and ash flotation
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Fig. 7 Relationship between the amount of collector and yield of
cleaned coal and the recovery of combustible
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Table 8 Test results of cleaning after dust grinding %
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Research on Characteristics of Cast Dust and Recovery of Coal Resources

XU Ze—sheng', WANG Sen-biao', SHU Yuan—feng', CHEN Jia—rui', HU Sheng-I¥, SHU Xin—gian'
(1. School of Chemical & Environmental Engineering, China University of Mining & Technology ( Beijing ) , Beijing 100083,
China; 2. Liujing Technology Group ( Changzhou) Co., Ltd., Liyang 213351, Jiangsu, China)

Abstract:

Coal particles is easily wraped by gangue minerals in casting dust, and it is difficult to separate them.
Recycling coal resources is not only related to the comprehensive utilization of casting dust, but also one of
the key technologies to solve its high value utilization. In this paper, the characteristics of casting dust in a
large automobile manufacturing Company in the north were studied. The effects of flotation agents including
nonpolar oil collector, foaming agent secondary octanol, gangue inhibitor water glass, slurry regulator sodium
carbonate, fine particle dispersant sodium hexametaphosphate on flotation index were studied. The results
show that diesel oil had the best flotation effect on the coal particles in casting dust, and the optimum pH
value of flotation slurry was 8.1-8.4, and the optimum dosage of diesel oil, secondary octanol, water glass and
sodium hexametaphosphate were 2.0 kg/t, 0.7 kg/t, 1.6 kg/t and 2.0 kg/t, respectively. There are still some
gangue minerals such as calcium feldspar on the surface of crude floating coal, which is the reason why crude
separation cannot obtain qualified clean coal. Through further grinding dissociation, the yield of final clean
coal was 12.11%, it's recovery rate of combustible was 24.68% and it's ash was 13.67%.

Key words:
casting dust; flotation; coal recovery
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