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Experimental study on pore structure and pore shape of coking coal

MENG Qiao-rong,ZHAO Yang-sheng, HU Yao-qing, FENG Zeng-chao,YU Yan-mei

(Mining Technology Institute , Tatyuan University of Technology ,Taiyuan 030024 ,China)

Abstract ; Using micro focus CT and Hg-injection, pores structure of Dongqu No. 2 coking coal were tested, and two

groups of data were got. From the two points of view—connectivity and scale of pores, characteristic of pore structure

and shape were analyzed synthetically. The results show that porosity of No. 2 coking coal is 17. 2% ,the ratio of con-

nectivited open pore to all pores is 27. 04% ,that of closed pore is 72. 96% ;the percentage of the pore which aperture

is more than 0. 64 pwm is 67. 74% ,the percentage of which pore aperture is from 0. 64 pm to 7. 50 nm is 32. 26% . But

the ratio of its specific surface area to total specific surface area is 93. 4% ,so the quantity of micro-pores is large , large

number of micro-pores and closed pores result in low permeability and poor connectivity. Closed pore of Dongqu No. 2

coal are round, gourd-shaped or irregular, pore walls are thick. Connectivity group are like hollowed-out snowflakes,

pore throats connected each other are few and small.

Key words : coking coal ;pore structure ; pore shape ;micro focus CT; Hg-injection
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Table 1 Main indexes of coal quality
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Table 2 Pore structure parameters by Hg-injection
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Fig. 2 Three-dimensional structure and max

connective group of coal
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Table 3 Pore structure parameters of No.2 coal by CT
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Table 4 Porosity, pore volume and specific surface area of different scales and types of pores

4w FLBAR/ % FLBARY (mL - g7') LR (m® - g7")
&
ThiAL AL &it TriAL ES R &t TPigAL B #it
>0. 64 um 3.15 8.50 11.65 0.024 1 0.065 0 0.089 1 0.02 0.30 0.32
7.50 nm ~ 0.64 um 1.50 4.05 5.55 0.0115 0.0310 0.042 5 3.84 53.95 57.79
>7.50 nm 4.65 12.55 17.20 0.0356 0.096 0 0.1316 3.86 54.25 58.11

M4 AT LIE KT 7,50 nm B9 FTA FLER )
LB N 17.20% , BALZE N 0.131 6 mL/g, B FE
A 58. 11 m*/g, i KF 0. 64 um MFLAYFLA
$70.089 1 mL/g, 5 BALZEM 2/3 , H LR EAH
0.32 m*/g, 5 B LR ALY 0. 55% , 31X i B 75 £
H/NF 0. 65 pm Y GFL R FLAR B A4 51/ 0N | B0 4 3l
%, XTI, HALZA N 0.035 6 ml/g, /i &
LA 27% ,FFIFL I FLER 2R 4. 65% , it LA, IE I
(EETEAR 2E . BHAFLAY LR TR R 54. 25 m* /g, 15
KRR 93. 4% , Ul R R R AR 2 K A

JZAARFN BT, AR B A B LR LB, 2 5
JE B I AR I B A URIR D 2 SR PR
B MSLARSLBR e T3 T AR s & v )2
ARG, LA Z =
4.2 FLBEEELSH

IS B ERAS S LR 22 28 [BDE 8K DR | Wik 3
oA TN, A FLIE B df P L 22 528 A Sk R v ) 40
EIFIE K 3 v B s, 2 LB N S LB
A, E 3 C PR, fLBR5 AL Z 18] 5 £L B e
R XA, B FLER NS FLBR AR K, AR A 5



490 # %

i 2011 4F55 36 &

ZATR TEE

W 2 (b) B, T AL BUAY 34 1 AR 52 2%
27l 2 B T A R R aU A, S T 2 )
AR AEEMIE R LA FLIE T, A, fL S AL
Z R MLIE /N HAE , AMFRIZ R B IE .,

:&‘(n ey’ .‘ ‘V*:':“::/)‘:%A
ARV AN (e ts
“:f‘l' v ;‘a ."' ‘\‘#

Y. hit B @/ﬂ/ /
L NN SR SR 8
l/" f-‘LAF“ )."-

£ o . . . , [N u.'-
’ J'"{\"’ )«w’ “'

B3 & 1(b) i fifk
Fig. 3 Two value figure of Fig. 1(b)

5 & i

(1) Z il 2 SEBERILBE N 17.20% , K F
0. 64 pmfYBHAL(FLAEKT 0.1 pm) i 67.74%
{EEF A FLBR 5 B ALB G 72. 96% , ¥l 1 2 |, 1B &
25, MRS B & TR 0 fCFL AR B P FLBR
H R G ORI 2 H

(2) Al 2 SR B L2 2T 5T RS
FUIUPETE | FLIGRE 5L | 30 AT S ek 2 07 ok, AR L
A MLIE /N HLD 2

S

(11 = &, &z BB R AE b ET 28 AR A b i
FLIT. R3] ,1991,16(3) :86-95.

Wu Jun, Jin Kuili. Theory of coal pores and its application in evalua-
tion of gas outburst proneness and gas drainage[ J]. Journal of China
Coal Society,1991,16(3) :86-95.

(2] ZEWL BRI S R R R W[ T]. ok
12,1989(3) :44-54.
Luo Zhiming. Study on relation between specific surface area and out
burst of coal and gas[ J]. Journal of China Coal Society,1989(3) :
44-54.

(3] % 5. ESMEZNEHE SHEERYEN SR S ()], e
A% ,2005,12(3) :289-298.
Qin Yong. Advances in overseas geological research on coalbed gas:
origin and reservoir characteristics of coalbed gas[J]. Earth Science
Frontiers,2005,12(3) :289-298.

[4] K . BEFLBR A AR ST K R FT [ 0] MR S 4, 2001 , 26
(1) :40-44.
Zhang Hui. Genetical type of pores in coal reservoir and its research
significance[ J]. Journal of China Coal Society,2001,26 (1) :40-
44.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

TREBT, AU MR T BL B RN R B A 4T A L B T 5T
[J]. 7 A4z, 2000,19(4) :531-532.
Zhang Suxin, Xiao Hongyan. Study of the pore and microfracture of
the coal reservoirs in the SEM[ J]. Journal of Chinese Electron Mi-
croscopy Society,2000,19(4) :531-532.
Amarasekera G, Scarlett M J. Micropore size distributions and specif-
ic interactions in coals[ J]. Fuel ,1995 ,74 (1) :115-118.
BOWSE &1, F AR, AR BRI BIL 2 SO 4 0 i FL &S
T[], R R 2247 ,2009,38 (2) :224-228.
Duan Xugqin, Qu Jianwu, Wang Zuna. Pore structure of macerals from
a low rank bituminous[ J]. Journal of China University of Mining &
Technology,2009,38(2) .224-228.
ZERF- g St LRI AR SO OK MR R R AT [0 ] AR
B4R ,2000,25(1) :55-59.
Qin Yueping,Fu Gui. Study on fractal characteristic of pore in coal
and moisture-absorbing property of coal [ J]. Journal of China Coal
Society,2000,25(1) :55-59.
R 5, BT TR, A5 T AR AL WA CT S
SR )] . HuERY P ,2009,52(3) :842-848.
Kang Zhiqin, Zhao Yangsheng, Meng Qiaorong, et al. Micro-CT ex-
perimental research of oil shale thermal cracking law [ J]. Chinese
Journal of Geophysics,2009,52(3) :842-848.
TR, OEL R LN CT HARM I A A LR AL R AE
[J]. fA3M2£41%,2009,30(6) :887-897.
Wang Jialu, Gao Jian, Liu Li. Porosity characteristics of sandstone
by X-ray CT scanning system [ J]. Acta Petrolei Sinic, 2009, 30
(6) :887-897.
Ak, x) EEET CT EMR AL B AR Y & A B A R 5T
[T]. BER#4R 2007 ,32(5) :463-468.
Yang Gengshe, Liu Hui. Study on the rock damage characteristics
based on the technique of CT image processing[ J . Journal of Chi-
na Coal Society,2007,32(5) :463-468.
2R, 2RI KR R o XOSTER CT R R Rk s M i
B[] HERIH AL, 2000,7 (4) :53-56.
Li Yubin, Li Xiangliang. Description of special lithological cores
with micro-focus X-ray CT [ J]. Special Oil & Gas Reservoirs,
2000,7(4) :53-56.
FE AR RO SO T DA B = 4ESCit e
[7]. A4 4% 5 TR, 2005,24(8 ) 11 390-1 395.
Cui Zhongxing, Wu Yanqing, Pu Yibin. Triaxial real-time observa-
tions of sandstone under seepage by X-ray CT scan[J]. Chinese
Journal of Rock Mechanics and Engineering,2005,24(8) :1 390-
1395.
TR, X W E L. WA K R AL E R G AL RS (T ].
EATN S TR, 2007,26(10) 2 117-2 124,
Qiao Liping, Liu Jian, Feng Xiating. Study on damage mechanism of
sandstone under hydro-physico-chemical effects[ J]. Chinese Jour-
nal of Rock Mechanics and Engineering,2007,26 (10):2 117 -
2 124.
Alexeev A D. Closed porosity in fossil coals[ J]. Fuel,1999,78.
635-638.





