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Pore structure characteristics of middle and low rank coals and their influence on

gas desorption characteristics

LIU Jikun, REN Bang, WANG Cuixia
(College of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The pore structure of coal is an important factor affecting gas storage and migration. In order to further study the gas desorption
characteristics of low and medium metamorphic coals, 6 sets of coal samples from the Fukang mining area were selected for mercury intru-
sion and gas desorption experiment. Mercury intrusion and extrusion curves of coal samples were drawed, the pore structure characterist-
ics of each pore segment were counted, the gas desorption curve was drawed, and the pore morphology, pore volume, pore specific surface
area and volume fractal dimension of coal and their influence on the gas desorption capacity and desorption rate were analyzed. The res-
ults show that there are different proportions of open pores in coal samples. Macropores are mainly composed of open pores, the middle
and small pores are mainly composed of semi-closed pores, and the micropores are mainly composed of closed pores. In addiction, the
total pore volume are mainly contributed by micropores and macropores, and micropores contributes the most to the total specific surface
area. By drawing the gas desorption curve and the desorption rate scatter diagram, it is found that the gas desorption amount increases rap-
idly with the desorption time and then tends to a stable value, and then the fitting finds that the gas desorption curve of middle and low

rank coal can be expressed by 1/Q=m/1>"

+n, the degree of fitting is above 0.995, where m is a parameter related to the gas desorption rate,
n is a parameter related to the desorption volume constant,and the coefficient of 0.75 may be related to the degree of coal metamorphism,
and the desorption curves with different degrees of metamorphism can be analyzed in the later stage. And the desorption rate decreases ex-

ponentially with the desorption time. Fitting the pore structure characteristics of different pore sizes with the desorption characteristic para-

s B HA: 2021-11-20 EERE:F I DOI: 10.13199/j.cnki.cst.2021-0775
E£WH: BEARPHREERDIH (51404188)
YEE B 2 i (1982—), B, TEEBA, BIBUR, B, E-mail: 271143890@qq.com

153


https://doi.org/10.13199/j.cnki.cst.2021�0775
mailto:271143890@qq.com

2022 4F55 12 4

# £ FH K 55 50 %

meters, it is found that the gas in the macropores is preferentially desorbed in the initial stage of desorption. As the pore size decreases, the

priority rate gradually decreases. The fractal dimension of mesopores and macropores is between 2.879 1-2.991 5, which has obvious

fractal characteristics. It is proposed that the initial desorption velocity and fractal dimension show a significant positive correlation. The

relationship between n value and fractal dimension is not obvious.

Key words: middle and low rank coal; desorption model; pore structure; low-to-medium metamorphic coal; gas desorption quantity;

mercury intrusion method

0 3

JRJE FLAT LI - LB O R AR AR 1 2 AL A
XU FLELBRAR 200 PUIT B A B2 ), S FUI Ay
B R PEBLIETE . ARG LR 45 R R TR X U 30 4 A 1
PO WA B, SR U e T
TR AR BT B AR T8

N T AR S R AR AN fLHE R A L
7 LB FLARIM A 55, Z2 PP FLBRESH RAL T 1454
SR AN, 0 A oRE, SRR (N,, COy)M, %
R, At Bk, Wi o k™, N R
T, Al e v AL BRI e KNS LA ), LAl
T EAA 2 B B R BRI, SO — R EEAR X
HRAEFLBRZS R A . FLBR S M RA A — Ty
TEARAE 1) 22 7 i BR A 3Rk, 2 PR ) = 4R E A

R4 S o AR K B, W0 ER BUHT
HUR, FUMHR R R . EARSF SE ) R b
HURERE IR, BEAFLBRZS 4 e A Ak, 2E TRE A B AT
AR RRERE AT X IR 204, R BRARZEIRA B TR R AR
[ 07 SN S A PRS0 h e N TIPS
WO, SRR TC 0 e WAL AL B AS R R AR 284k, R
B 80 C J2& FLITAR I il AL RE , HL U 257
PETE AL, AN R R FU R A R PR
FE T 1 A2 A i 5 | A 3R Ak, i A B o A e R A
B i 355, — & IR A Sl BEAE F R 35 B
Puli 4510 R S R 2 5 L BRI R A7 AR R I 4
PE— PR R RE | L | KRR L R
XRGRAFREAE ASE IR . VPRI 44 ORI,
AT iRl B AL B 45 R 0 i R P 2, 245 LB
A st e Wi D) TR B N N L U ] i
R A i O o DA DR i R RS S AR B B ok
PRAFUT ST FE MK 53X R B EC T AR 4 PR AU
T RITT I, — 77 WK 735 b 8 7353 i ) A,
73— T 7RGy 22 JR W B o 4 HE e o W B 403 3

WRAGITAA BT A B, KAz | AR AL | TR |
Ji 3\ 7K 7355 22 LR W) PR 3R X B S4 figp W0 140 2 W 5
B2, HBUTEAUR R o (2 OULFL B 45 F4 Xt i

154

i

MR TR0, HL R B X R BRI UF 5T
L I R X P AR R A HEAT AL B A5
SR E, H-45 G P WA 56 o0 A P A TR e S
SRR FL B A5 P R AR S BUAGT e IR RS PR A 2 T, LAY DAy
FCIT I H PO A P B A

(R Y =353 SR E S

1.1 BEEEMSENE

HURME T AR BT BRI, 285 B DR AEA Ml S0 %
IR D R L J5 , AT Talk AT . Ao A
VG BT IS 3R S #r, G5 SR LR 1.

®1 BEHEERSHNESR

Table 1 Test results of basic parameters of coal samples

RS RAEME My% Ad% Vl% FCW/% Romax/%

15 AN 174 103 4630  47.33 0.52
2% PWATH" 122 692 3622 58.64 0.66
35 ST 243 395 4185  54.50 0.66
45 PiH—F" 146 432 4134 5530 0.70
55 TEDT 133 255 4044 5727 0.72
65 ZhH 091 1436 3971  51.16 0.76
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Fig.1 Schematic of coal sample gas adsorption-desorption in-

tegration experiment table
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Fig.2 Mercury intrusion and extrusion curves of coal samples
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Table 2 Experimental results of pore volume and specific surface area in different pore sizes by mercury injection

HAUREBALA S /%

JERE R 5 E‘x?L"G’/(mL<g7')
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BHFEH Y (m g™
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1% 0.069 35.06 19.84 5.79 39.30 24916 87.60 12.10 0.27 0.03
2% 0.061 46.72 21.78 3.80 27.71 25771 88.49 11.27 0.22 0.02
35 0.065 45.85 2231 6.15 25.69 26.996 90.21 9.55 0.23 0.01
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Fig.3 Fractal fitting graph
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Table 3 Calculation results of fractal dimension

SR Tae) fLizaTElH EEES D R
L 151.075<d<339880.3 —-1.1209 2.8791 09224
e 3.019<d<151.075 —0.1376 3.8624 0.8131
. 150.995<d<337892.7 —-1.0939 29061 0.9375
2 3.019<d<150.995 —0.1941 38059 08018
5 151.210<d<348774.8 -1.1185 2.8815 09211
3? 3.019<d<151.210 —0.2968 3.7032 0.9474
L 151.047<d<347290.6  —-1.1099 2.8901 0.9797
o 3.019<d<151.047 —0.3403 3.6597 0.9432
. 151.075<d<348731.7 -1.0409 29591 0.9305
> 3.019<d<151.075 —0.2837 37163 09075
. 151.084<d<338148.5 —-1.0214 29786 09493

3.019<d<151.084 -03135 3.6865 0.8705
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Table 4 Basic desorption parameters of samples
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MRS mA(mL-g ") 'min®®)  algmL") PERHR
15 1.114 02 0.114 66 0.998 50
25 1.260 73 0.096 76 0.995 72
35 1.193 59 0.122 85 0.998 50
45 2362 31 0.149 09 0.997 08
55 1.440 40 0.106 39 0.995 73
65 0.845 60 0.119 12 0.999 48
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Fig.7 The relationship between the pore volume and desorption parameters
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Fig.8 The relationship between the pore specific surface area and desorption parameters
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