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Table 1 Basic properties of coal samples
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1 ARy QGL 16 54 3.00 7.06 6.28 1. 67 82.71 13.18 2.15 1. 96
2 K% YX 23 G4 3.19 10. 69 6.10 1. 86 84.72 10. 62 2.16 2.50
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Table 2 Particle size distribution of coal powder

FamAs  HEUHE/H PR/ pm do/pm deo/pm
QGL1 40~50 681.2 484.0 884.8
QGL2 90~100 257.7 189.9 342.3
QGL3 140~200 133.5 86. 4 191.5
QGLA4 =200 47.2 8.1 101.1
YX1 40~50 682. 1 482.2 885. 4
YX2 90~100 263.8 196.1 356.6
YX3 140~200 137.7 90. 6 194.0
YX4 =200 54.1 12.0 108. 2
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Fig. 1 Particle size distribution of coal powder
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Fig.2 Pore volume distribution of coal powder
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Fig.3 Pore volume histogram of coal powder
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Table 3 Pore volume of coal powder

fL4%/ (em® /@) LA/ %
GETE A=

V. V, Vs V, Vi Vi/V, Vs/V, Vy/V, Vi/Vi
QGLy 0.024 6 0.001 1 0.001 2 0.007 2 0.015 1 4. 47 4.88 29. 27 61.38
QGL1 0.027 9 0.002 5 0.002 2 0.007 5 0.015 7 8. 96 7.89 26. 88 56. 27
QGL2 0.038 1 0.010 4 0.003 8 0.008 0 0.015 9 27.30 9.97 21.00 41.73
QGL3 0.056 4 0.028 5 0.006 5 0.007 4 0.014 0 50. 53 11.52 13.12 24.82
QGL4 0. 457 9 0. 406 5 0.032 7 0.005 6 0.013 1 88. 77 7.14 1.22 2.86
YXy 0.033 8 0.001 7 0.001 6 0.009 8 0.020 7 5.03 4.73 28.99 61. 24
YX1 0.035 4 0.002 3 0.002 4 0.010 0 0.020 7 6.50 6.78 28. 25 58.47
YX2 0.043 4 0.009 0 0.004 0 0.010 2 0.020 2 20. 74 9.22 23.50 46. 54
YX3 0.062 1 0.025 5 0.006 2 0.010 0 0.020 4 41. 06 9.98 16. 10 32. 85
YX4 0.404 9 0.3511 0.025 2 0.010 6 0.018 0 86.71 6.22 2.62 4. 45

#:Vi=3~10nm;V,;=10~100nm;V;=100~1 000nm;V,; =1 000~10 000nm;V, =V, +V,+V;+V,+V;
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Fig. 4 Pore surface area distribution of coal powder
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Table 4 Pore surface area of coal powder
fLEE R AR/ (m? /g) FLE R E AL/ %
S Sy Ss S, Si Si/S S3/S: S2/ S S1/S

QGLy 13.915 0.002 0.023 1. 476 12.414 0.01 0.17 10. 61 89.21
QGL1 14. 460 0.003 0.032 1. 530 12. 895 0.02 0.22 10. 58 89.18
QGL2 14.763 0.013 0.050 1.623 13.077 0.09 0. 34 10. 99 88.58
QGL3 12. 646 0.032 0.076 1.514 11.024 0.25 0. 60 11.97 87.17
QGL4 12. 384 0.392 0.296 1. 364 10. 332 3.17 2.39 11. 01 83.43
YXy 19. 362 0.002 0.031 2.040 17.289 0.01 0.16 10. 54 89. 29
YX1 19.093 0. 004 0.038 2.004 17.047 0.02 0. 20 10. 50 89. 28
YX2 18. 751 0.011 0. 057 2.032 16. 651 0. 06 0. 30 10. 84 88. 80
YX3 18.621 0.027 0. 080 2.023 16.491 0.14 0. 43 10. 86 88. 56
YX4 17.312 0.325 0. 255 2.009 14.723 1. 88 1.47 11. 60 85.05

H:S1=3~10nm;S, =10~100nm;S; =100~1 000nm;S, =1 000~10 000nm;S,=S; +S, +S;+S,+S;s
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Fig. 5 Mercury intrusion-extrusion curves of coal powder
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Fig. 6 Mercury occurrence in coalpowder during mercury porosimetry process
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Fig.7 Pore volume difference between coal powder and raw coal
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Fig. 9 Relationship between total pore volume and mercury extrusion efficiency
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Fig. 10 Two-stage characteristics of porosity and mercury extrusion efficiency
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Particle Size Effect of Pore Structure of Anthracite by Mercury Porosimetry

CHEN Yi-lin"?*,QIN Yong"?,TIAN Hua®, TANG Jia-xiang'"’

(1. Key Laboratory of Coalbed Methane Resources and Reservoir Formation Process of the Ministry of Education
(China University of Mining and Technology) , Xuzhou 221008 ,China ;2. School o f Resources and Earth Science ,
China University of Mining and Technology , Xuzhou 221116 ,China;

3. Research Institute o f Petroleum Ex ploration & Development , PetroChina.Beijing 100083,China)

Abstract ; Particle size effect, which is the influence of coal particle size on the mercury porosimetry mesure-
ment of coal powder, may lead to incorrect interpretation. It's necessary to pay attention to particle size
effect for recognizing the pore structure of coal. Mercury porosimetry experiment was conducted with two
groups of anthracite in five different particle sizes, which were 2-3cm, 40-50 mesh, 90-100 mesh, 140-200
mesh and >>200 mesh respectively, combined with particle size measurement and SEM observation. With
the decrease of particle size, the total pore volume increases, especially the increment of pore volume and
specific surface area between mesopore and macropore. The pore size distribution and specific surface area
distribution change from unimodal distribution to double hump distribution. The increased macropore vol-
ume is not interior pores. With the decrease of particle size, mercury extrusion efficiency significantly re-
duces. The smaller the coal samples were crushed, the more closed pores were released. Most mercury is
stranded in interparticle voids of coal powder after mercury withdrawal, which leads to the incorrect ap-
pearance of low extrusion efficiency,and can't indicate the connection of pores. When coal particle size is
bigger than 3mm, particle size effect of pore structure by mercury porosimetry can be neglected.

Key words: Mercury porosimetry; Anthracite; Pore structure;Particle size effect



