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Abstract: The coal nanopore structure’ s common characterization pattern is established by the LP-N,GA method, CO,
adsorption method, SEM-PCAS, and the pore characteristics of six coals with different metamorphic degrees are analyzed.
The characterization model enables us to study and analyze the pores in coal more effectively, including pore number, pore
area, pore perimeter, average shape factor, porosity, fractal dimension, and pore size distribution. When the pore distribution

of coal samples is similar, the adsorption capacity of coal for N, and CO,, the approximate probability density of porosity and
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pore area (mesopore) of coal samples are negatively correlated with the volatile matter of coal, and the fractal dimension of

the pore of coal samples is positively correlated with the volatile matter of coal. When the pore distribution of coal samples is

quite different, the maximum adsorption capacity of N, and CO, is related to the pore distribution. The combination of SEM-

PCAS and gas adsorption technology facilitates the understanding of the pore characteristics of coal. The research results have

specific guiding significance for coal mine gas control.

Key words: combined characterization; coal porosity; pore structure; pore and crack analysis system; pore size distribution;

petroleum geology.
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Table 1 Necessary information on the tested coal samples
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Fig. 1 Hysteresis loops and their corresponding pore shapes

2 TR 14 I R 1 A R A (LP-NLG A %)
Fig. 2 LP-N,GA isotherms for six coal samples

K3 AL (LP-N,GA)
Fig. 3 Pore size distribution of the samples (LP-N,GA)
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Fig. 4 CO, adsorption isotherms for six coal samples
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Fig. 6 Pore size distribution of the samples (CO, adsorption experiment)

B 7 TSR SEM SR R A PCAS b B B
Fig. 7 No.l coal sample SEM original image and PCAS processed image
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Fig. 8 No.2 coal sample SEM original image and PCAS processed image
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B9 350 SEM ISR R A PCAS &b Bl B
Fig. 9 No.3 coal sample SEM original image and PCAS processed image

B 10 45 MR SEM I B 5 f PCAS Ab B B
Fig. 10 No.4 coal sample SEM original image and PCAS processed image

Bl 11 55 MR SEM UG B R PCAS 4b 85 KR
Fig. 11 No.5 coal sample SEM original image and PCAS processed image

B 12 65k SEM UG B R R PCAS 4b 815 KR
Fig. 12 No.6 coal sample SEM original image and PCAS processed image

L5456 BERE 3T AR 1M i B IR 1 s [T 4R
15 FL Ak P 4 PRTAS R LB A AR, X B LB 2
RUFEAT o3 B, 7T LAA 6 5 IR R T LU A3, 18
B T I8 A T AR S [ L, AT D G LR EE
AL AALRIEZ A AL B e o AR A R
PR A , B AT RS 9 34 1 P R 488 LB PR 3 T

A8 1 77 BT R A7 A5 TR 7 A B 4 el SR i fL
B, R R T AR ahFy i, s ] 1k 22 (P 12)
(2)FL B i 7 1 4k . PCAS Al DUR 5 45 4
BB N LE (5B R) IR AL
RIS 4 O IR W TR AN il SN2 VN S B U3 A 5 4
S BAER ALBR A R A 5T AR AR I R AL LB



%5

A LT B FLIR LI A BT 2R S0 S R 1 AL B 55 R T A 1883

F2 WKEHENERER

Table 2 Necessary information on test coal samples
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Fig. 13  Statistics of PCAS pore information of each coal sample
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TR/ JEAE FL B 1 0 B 4k 5 i 4% & 43 1) 184 o i 14
KA — R W RIS N, BE G & 5 s, SR
P AR Jo AR B BTG, L 3R 1T AR/ (Nie ez al., 2015)
FUBR Sk /N, B b R RE X N, T CO, Y 0 R BE 7 %
i .PCASTHFE M L g BOZ 3 T 46 P mi iy, A
B, 53 B 4EEAE 1~2. 0 T8 4 BOB I, BERE L B 45 4
AT % Oy AT R R Y 5] B 3 IR K Ay s, S
FE DY 1 L B 45 R AR AR BN B %, A0 A B IS 1y
5) 07 T8 HE Bt Bl 22 36 K T A R R )
YRR, PCAS R M AL . A A L Bt 1r
(L) B I ARUARE 22 9% BE 3 R T 0.8, ZE AR ST AL B 43
A v, L KN 2~50 nm, BE Y W B RE 7 32 AR
Tt T 78 L FL AR 6 BB LB . 45 & LP-N,GA I h 45
B FLAR A3 A5 45 S, AT LA & LB i AR (L) B 3
ME 325 B RN 5 L K/INA B i — 30k

2 LRk, SEM-PCAS ¥ 25 & LP-N,GA 3£ il
CO, W B 25 XoF I AL B R A7 B B 6 ME 2 43 A7 L B 45
P A 5 T B e mT LA AR () B R A L R AT 75 4%
Hu B 5, A5 B FLAR R BT Lo BT 4 AL B T AR
114 30 AL ME 258 85 J3E 4 2 00, DT AT 9 I R 1) A L A2

Gy A IS AR FLBR S5 A AR IR A B TR R 2 R
W B — i W AN B BB B (Wang ez al., 2016, 2020;
Dai et al., 2019; Lin et al., 2021) , )i 2~ BC 3 b ik
PEAEFIR AR Al | i SRk A B FOT O %
PHL I, AF 0 8 SR X6 o it O B U BTG L AR B R
B AR E SR A EEE X

3 4Eig

AR H LP-NL,GA % . CO, W Fff ¥ F1 SEM -
PCAS ¥, #E ST T B9 K FLES F B B & R AR AR L, OF
Xof N T] AR o R R R BEAT T OARAE ik B g5 R R
JHE B0 LI 45 #1422 S5 23 5 ) B 30T A W B L A
TARYE . FEL5IBWT .

(1) JEEREFLAR 53 A AH BL B K SEM-PCAS 5 1%
G 10 A T R A 25 5 0 AL BRI AT IR R AE S
B A5 AL B 485 40 1 7 20 T B, RE 8 XoF B R AL B 1 47 58
43 B F 5 RN 42 1T A9 S #r

(2) MEREFLAR 43 A AL, BEAE XF N, AT CO,L Y
W BFF 6 7 AR LB R A AL B i AR Crp L) 9 3 R AR
S P 5 AR O PR R A B0 AH G JEERE L R ) 43 T 4 B
SRR R Sy IEAE G

(3) YA AL B o3 A 22 5 B Rl X N,
CO, 1Y H5 KW i i 5 FL A% 43 A AL BR 2544 4 %
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