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Design of separation system of coal and gangue
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Abstract: In view of problems of high cost, high consumption of natural resources and serious
environmental pollution existed in common coal preparation methods and X-ray coal preparation method
was easy to occur identification errors for different thickness of coal and gangue, a separation system of
coal and gangue based on X-ray and optical fiber sensor was designed. Firstly, X-ray images of coal and
gangue are obtained by X-ray scanning, which are processed to get gray value of the images. Then
thickness of coal and gangue are measured by optical fiber sensor. Finally, identification threshold value of
coal and gangue is determined by integrating gray value and thickness, so as to realize separation of coal
and gangue. The experimental result shows that the system can identify coal and gangue effectively
through the identification threshold value of coal and gangue.
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Fig. 1 Composition of separation system of coal and gangue
based on X-ray and optical fiber sensor
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Fig. 2 Coal and gangue identification process
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Table 1 Relationship between X-ray image gray value of

coal and gangue and X-ray source voltage
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115 925 459 466
120 1170 465 705
125 1352 480 872
130 1 556 496 1 060
135 1 700 550 1150
140 1798 617 1181
145 1851 682 1169
150 1900 734 1166
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Fig. 3 Structure of optical fiber sensor
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Fig. 4 Measuring principle of thickness of coal and gangue
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Table 2 Relationship between distance between measured

object and probe of optical fiber sensor and output

voltage of optical fiber sensor

h/cm U/v h/cm u/v
0 5.0 20 1.2
5 3.1 25 0.7
10 2.3 30 0.4
15 1.6 35 0.1
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Table 3 Attenuation coefficient of X-ray through coal

A4 X LA R R

Table 4 Attenuation coefficient of X-ray through gangue

TR VR /em SRR B/ NK R R/ em TEBR L
734 8.50 14. 41 791 7.32 15. 67
851 6. 60 16. 32 741 8.74 13.85
867 6.95 15. 23 583 9.81 14. 71
584 8.25 17.62 500 10.70  14.85
489 9.97 16. 82 576 9.15 15.97
692 7.71 16.51 730 6.91 17.78
438 10.10  17.14 491 10.30  15.74
633 7.53 18. 20 823 8.17 13.52
543 8.91 17.12 417 9.93 18.03
1034 5.90 14.70 902 6.23 16. 33

TN VI em SRR B/ NIKBEAE R/ em TR L
1262 10. 63 6.42 1240 8.91 7.78
1182 9.95 7.49 818 12. 39 8.99
1435 9.17 6.01 1376 9.21 6. 96
1302 9.32 6.95 1332 7.60 8.29
1628 6.98 6.13 874 10.16  10.33
1274 11.29 6.43 869 9.65 10. 95
1701 7.21 5.32 892 11. 14 9.26
1577 8.37 5.48 1901 3.78 7.21
760 21.82 5.45 803 13.14 8.63
850 10.23  10.48 737 12. 85 9.49
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