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Ultrasonic sensing technology of coal slime water deposition interface

in the thickener of coal preparation plant
ZHU Ziqi' ,LYU Yibo®
(1. CHN Energy Shendong Coal Preparation Center,Yulin 719315, China;2. School of Mining Engineering , Heilongjiang
University of Science & Technology ,Harbin 150022 , China)
Abstract: The coal slime water deposition interface is an important technical parameter to describe the working state of the thickener. It is
of great significance to guide the parameter control of slurry flocculant dosage. In this paper, the object is the rule of the distribution
of coal slime concentration and particle size in the thickener of shendong coal preparation center coal preparation oil preparation plant. 14
points from 100 mm to 13 100 mm and 16 positions from 100 mm to 4 900 mm were selected along radial equidistance ,and 195 sampling
points were set altogether. The results show that the concentration of coal slime water in the thickener is higher as it goes down from the
surface, the concentration of coal slime below 3 600 mm increases sharply and there is fluctuation. The concentration of coal slime water
along the radial horizontal distribution of the thickener changes independently of the sampling radius. Ultrasonic testing platform is de-
signed and manufactured by ultrasonic detection principle, the operating frequency of ultrasonic is set as 66 MHz. When ultrasonic wave
propagates in coal slime water, the ultrasonic wave would attenuate affected by coal slime in coal slime water. This phenomenon was used
to detect the concentration of coal slime water at different depths in the thickener, thus the depth of coal slime water deposition interface in
the thickener was calculated. The results show that there is a good linear relationship between the concentration of coal slime water and the
difference of ulirasonic transmitting and receiving frequency. The height of fresh water layer during the production and shutdown of the
thickener was tested respectively, and the results were compared with the artificial detection of the height of the fresh water layer. The ex-

periment shows that the index difference value between ultrasonic testing platform and manual testing is 46—57mm. It can replace manual
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test and realize automatic detection of deposition interface parameters of thickener. This test platform provides an important basis for auto-

matic control of the subsequent sedimentation process of coal slime water flocculation.
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Table 1 Relation of slurry water concentration at sampling points of different radius and depth in concentrator

REEUREE/ PEIEAKHEE/ (g - L)
mm 100 1100 2100 3100 4100 5100 6100 7100 8100 9100 10100 11100 12100 13 100
100 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 20.9
1 000 0.2 1.2 1.2 1.2 1.2 1.2 0.2 1.2 0.5 1.2 0.6 0.2 0.4 14.6
2 000 0.6 0.4 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 20.8
2 200 0.6 0.7 1.4 1.4 0.4 1.3 0.9 0.2 2.4 0.9 2.4 0.7 5.6 15.6
2 400 3.1 2.0 3.3 2.3 4.0 3.5 5.1 5.1 5.3 4.0 5.5 6.1 7.0 20.9
2 600 5.5 5.0 5.5 6.8 6.5 4.1 6.3 5.8 6.0 6.6 6.4 6.7 8.6 15.4
2 800 7.3 6.8 8.2 6.8 5.1 6.5 6.2 6.7 6.1 6.7 6.0 8.2 8.6 19.5
3 000 8.0 8.9 7.8 8.2 8.0 7.4 6.8 9.1 7.6 8.8 9.0 9.4 9.0 20.2
3200 8.1 8.4 7.5 8.6 8.0 9.1 6.1 7.4 10.0 10.2 11.2 8.9 9.3
3 400 9.4 8.3 8.8 8.3 7.9 8.2 8.7 8.4 9.1 9.0 8.8 9.0 8.9
3 600 11.1 11.4 11.5 10.7 8.4 10.9 10.4 8.3 9.5 11.5 11.3 10.9 11.9
3 800 18.1 12.3 11.1 8.6 12.5 12.1 12.8 11.2 13.0 11.3 14.6 13.4 10.7
4 000 18.1 14.2 16.7 12.7 10.4 11.9 12.8 11.7 6.6 9.0 9.7 8.8 7.0
4 200 22.2 18.8 14.8 11.7 13.2 12.4 15.9 15.2 13.2 13.4 12.4 13.3 13.7
4 400 25.5 20.9 25.4 21.3
4900 123.2 157.4
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Table 2 Effect of slurry water concentration

and turbidity on ultrasound frequency

WRIRKIRIE, ERREE RAPR/  SRMOICR, A SRR

(g+-L7")  ¥RE/mm  MHz MHz M 2{H/ MHz
8.10 3569 66.20 66.043 0.057 56
8.27 3 669 66.20 66.093 0.071 60
9.84 3769 66.05 66.029 0.011 76
10.99 3 869 66.05 66.015 0.025 20
12.04 3969 66.20 66.097 0.030 60
12.26 4069 66.05 66.007 0.033 66
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Table 3 Comparison of surface height by

ultrasonic detection and manual detection
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12.13 3655 3599 1 902 66.20  66.042 8
11.95 3705 3 648 1853 66.00  66.092 8
12.31 3755 3702 1799 66.06  66.028 2
12.44 3735 3 686 1 815 66.06  66.014 8
11.86 3 815 3767 1734 66.20  66.096 0
12.35 3 865 3 819 1 682 66.05  66.006 3
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Table 4 Relation between different sampling points and clear water layer height after 3 hours of shutdown

0 H 1 2 3

5 6 7 8

WK 2 B/ mm 3 845 4085 4245

4 575 4775 5015 4 970( FLIiLA 12.0 mA)
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Table 5 Relationship between different sampling points and clear water layer height under normal production conditions

) 1 2 3 5 6 7 8 9
/K2 F B/ mm 3610 3 600 3 640 3 700 3 740 3770 3 690 3 560
it LI/ mA 9.8 9.7 9.8 9.9 10.0 10.0 9.9 9.7
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