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Tab. 1 Initial particle size distribution

RLEE X ] /mm Fia J 80 %
10.000~29.400 10.10
5.000~10.000 13.50
2.000~5.000 20.00
1R 2-BEE; 3-UREIR; 4-Tidit; S-HAacHidds; 0.500~2.000 21.40
6-ARFE ; T-KEEETT; 8- S
o b v A 0.074~0.500 15.00
B 1 R kR e s A B
<0.074 20.00

Fig. 1 Layout of coal slurry conveying pipeline
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DI H, % 30 A1 50 min B, 3 (8) 9 F(E 5
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Tab. 3 Calculated values of crushing rate function at different conveying times

Hi % B[] /min S 1/min”! S /min”! S3/min” S 4/min”! S 5/min”’
40 0.005 818 0.002 061 0.001 720 0.000 425 0.000 033
60 0.008 400 0.004 061 0.003 320 0.001 230 0.000 015

1y 0.007 109 0.003 061 0.002 520 0.000 825 0.000 028
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Tab.4 Comparison of predicted and measured values of particle gradation at different times
- AR 2R 53 A0 /% AR 2%/ %
=0 =30 min (F15) =30 min(3Z) =50 min(}{&) =50 min(SZi) =30min =50 min
10.000~29.400  10.10 8.17 9.34 7.08 6.44 -12.53 9.94
5.000~10.000 13.50 13.37 13.43 13.17 13.21 -0.44 -0.30
2.000~5.000 20.00 18.90 18.79 18.19 18.34 0.59 -0.82
0.500~2,000 21.40 22.99 2241 23.93 23.52 2.59 1.74
0.074~0.500 15.00 16.52 16.01 17.51 17.30 3.19 1.21
<0.074 20.00 20.07 20.02 20.11 2121 0.25 -5.19
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+ 10.000~9.400 mm }iZ% = 5.000~10.000 mm H7 &%
+ 2.000~5.000 mm A% 0,500~2.000 mm ALk
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P2 S 2R o 7 o0 B P (] A2 A i £k
Fig. 2 Variation curve of measured mass percentage
of each particle size with time
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Fig. 3 Relationship between mass percentage of each particle
size and time in the period of 0-1 440 min
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Study on grading degradation of coarse coal slurry

pipeline transportation and its influence

ZHAO Li’an', WANG Tieli’

(1. College of Mining, Liaoning Technical University, Fuxin 123000, China; 2. Pipeline Engineering Institute, Wuhan Design and
Research Institute of China Coal Technology and Engineering Group, Wuhan 430064, China)

Abstract: In view of the lack of research on the prediction of particle gradation degradation in the transportation of
coarse particle coal slurry, by using the experimental research method and theoretical analysis method, the mass
percentage, viscosity and hydraulic gradient of each particle size in coal slurry at 30, 40, 50 and 60 min are given out.
The idea of using grinding theory to study the coal conveying process of coarse coal slurry pipeline is put forward. On
this basis, the solution methods of breakage rate function and grinding balance equation are given. The results of data
comparison and analysis show that the maximum deviation between the predicted value and the measured value of
particle gradation is no more than 12.53% when the coal slurry is transported for 30 and 50 min. With the extension of
conveying time of coarse coal slurry, the relative viscosity of coal slurry gradually increases, mainly due to the
refinement of coarse particles above 2.0 mm and the increase of particle content below 0.074 mm. The reduction of
hydraulic gradient caused by particle grading degradation is mainly due to the reduction of settlement velocity caused
by coarse particle refinement and the reduction of the probability of particle contact with the bottom of the pipeline.

Key words: particle size distribution gradation; coarse particles; viscosity; hydraulic gradient; breakage rate function
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