GUENA 2025 4F 5525 4% 45 10 ) By R 5 T # ISSN 1671—1815 bl
: " 2025, 25(10) ; 04058 -09 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI: 10. 124()4/i issn. 1671-1815. 2403734

SIAME: Tk, Xapg, W, &5, FETHORZE AR R TE FLR S0 BT % P SR AL BR 45 40 M B AR AE[ 7], BR2#8H0oR 5 TR, 2025, 25
(10) : 40584066.
Wang Zhiqgiang, Liu Huihu, Fan Zhengpu, et al. Pore structure and fractal characteristics of two huai coals based on pore analysis by mercury

intrusion method and low temperature liquid nitrogen method[ J]. Science Technology and Engineering, 2025, 25(10) : 4058-4066.
=1
WiaTiE

E$E7KI£?D1EEIEEI&§I£¥LB ﬁ*ﬁﬁ’]
0 /E JE FL PR 25 19 M 9 T HFAE

AR, AR, RER, TH, KEA
(1. ZRHET R ﬂﬂﬂz'vﬂi*% , MER 232001 ; 2. ﬁ{%&%&ﬁﬂi&ﬁhw}mﬁﬁ&n A 230088)

W B AT BmIERNILMEMFIEGEZF AEHFT RXEF 13 AT RARES 7T RIS ERER
HFARR IR R M R AT LU B MRAT AT, R A S BRE B S LR EMRATT S HHRL, ST T il IR 454
HEF, EREFEN XN E BRIELERERE DR H A 3.488 mL/g 0.020 m’/g,#8 & 7 ¥ % 4.926 mL/g #= 0. 027
m’ /g ARFEBHILEHPF R, ZFILEHRILILERK, PILR D, KER AWML REW, 2 E 13 ML E@RILA
76.25% MILR AL T, AR THDILREEBRILA 79.79% ,NILEARE ., 2O EABREY A > B4 IE BEER
FUREIE ST, %) E 13 BEA=AR R L HEILAZ X T 100 nm 69 FLIR T 440 3 4 2. 805 6 A= 2. 756 7, i it s 4K I8 % A 3L F?
BT, E 13 WA AR R LHEILZ T 100 nm 49 3L T 2R 4 2.727 5 42 2.037 2,94 T2 ~3 LA A, AWX E
IBRILMEME AL ARG REEDIFABRILERAIHBERKLEZFIR, TS5 2 f:iéﬂ/\ﬁwzr%é\zéﬁéﬁﬁaé, s
BT 4 B “Pi%éﬁ AL BRY, EFEILMSBEBREMX, TRAFRBERARREALLTHERZRS , BEEF
5L a Mg R A KX, FHoH R TREmTHILREMG R G fe L 20 HLMmEREFETHEETS5 5T
UeHHERNAEML,

Yokl ERok; AKER AR JUIMAEAE, 2R

WS RS TDTI2; SCHkbRERD A

Pore Structure and Fractal Characteristics of Two Huai Coals Based
on Pore Analysis by Mercury Intrusion Method and Low
Temperature Liquid Nitrogen Method
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(1. Earth and Environment College, Anhui Science and Technology University, Huainan 232001, China;
2. Researchlnstitute of Anhui Provincial Coalfield Geology Bureau, Hefei 230088, China)

[ Abstract] To compare and analyze the differences in pore structure characteristics of coal from Huainan and Huaibei, this study
focuses on No. 13 coal from Liuzhuang Mine in Huainan mining area and No. 7 coal from Qidong Mine in Huaibei mining area. Using
mercury intrusion porosimetry and low-temperature nitrogen adsorption methods, the pore structures were analyzed, and fractal theory
was applied to study the fractal characteristics of the pore structures. The differences in pore structures between Huainan and Huaibei
coals were compared and analyzed. The mercury intrusion results show that the total pore volume and specific surface area of No. 13
coal from Liuzhuang are 3.488 mL/g and 0.02 m’/g, respectively, while those of No.7 coal from Qidong was 4. 926 ml/g and
0.027 m’/g, respectively, with Qidong coal having a larger pore volume. Both coals show the largest pore volume in macropores and
the smallest in mesopores. Low-temperature nitrogen adsorption results indicate that the specific surface area ratio of micropores in

No. 13 coal from Liuzhuang is 76. 25% , showing the most developed micropores. The specific surface area ratio of small pores in No. 7
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coal from Qidong is 79. 79% , showing the most developed small pores. Fractal analysis demonstrate that both coals exhibited fractal
characteristics. From mercury intrusion data, the fractal dimensions of pores larger than 100 nm for No. 13 coal from Liuzhuang and
No. 7 coal from Qidong are 2. 805 6 and 2. 756 7, respectively. From low-temperature nitrogen adsorption data, the fractal dimensions
of pores smaller than 100 nm for No. 13 coal from Liuzhuang and No. 7 coal from Qidong are 2. 727 5 and 2. 037 2, respectively, all
within the range of 2 to 3. This indicates that the pore structure of No. 13 coal from Liuzhuang is more complex and heterogeneous,
especially in the range of small pores and micropores, where the fractal dimension differences are more significant. This may be related
to differences in maceral composition and mineral content, where vitrinite is the main component for pore development in coal and
shows a positive correlation with pore fractal dimensions. Exinite and inertinite are not primary components for pore development and
show a negative correlation with pore fractal dimensions. Uneven mineral distribution may increase the heterogeneity and complexity of

the coal pore structure, thus showing a positive correlation between mineral content and fractal dimensions in the two types of Huainan

and Huaibei coal samples.
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Fig. 1  Relationship between pore volume and pore size
distribution and mercury intrusion-extrusion curves

of No. 13 coal from Liuzhuang Mine
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of No.7 coal from Qidong Mine
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Table 6 Fractal dimension of pores in mercury injection experiments
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