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Abstract: With the development of coal seam fracturing technology, promote the gas extraction by liquid nitrogen cold soaking fracturing
coal has attracted widespread attention. In order to study the effect of liquid nitrogen cold soaking on the microstructures of different coals
(lean coal, fat coal and anthracite) before and after liquid nitrogen cold soaking, the scanning electron microscopy (SEM), pore size distri-
bution instrument and physical adsorption instrument were jointly characterized. The influence of liquid nitrogen cold soaking on the dis-
tribution of pore volume and specific surface area of different coal samples was comparatively analyzed. The results show that the thermal
stress generated during the liquid nitrogen cold soaking destroys the microstructure of the coal or causes the initiation of micro-cracks,
After liquid nitrogen cold soaking, the total pore volume and specific surface area of coal samples increase. The total pore volume growth
rate of fat coal is the lowest, followed by anthracite, and the lean coal’s is the highest. The volume of micropores, micropores, meso-pores
and macropores/fractures in the coal samples increase. cold leaching of liquid nitrogen causes macropores to pass through and form macro-

pores/fissures in coal samples, resulting in the reduction of pore volume of macropores. After liquid nitrogen cold soaking, the pore specif-
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ic surface area of each coal sample concentrate in the range of 10 — 100 nm, and has obvious peak characteristics. Liquid nitrogen cold

soaking can increase the adsorption capacity of lean coal, fat coal and anthracite coal samples, and the adsorption capacity difference is the

largest in the middle high pressure region (0.4 < p/p, < 1.0). Liquid nitrogen cold soaking can effectively transform the internal microstruc-

ture of different coals. The research results are helpful to reveal the spatial expansion and connectivity of macroscopic and microscopic

pore fractures in coal reservoirs during liquid nitrogen cracking.

Key words: liquid nitrogen soaking; thermal stress; pore size distribution; micro structure of coal; gas adsorption; permeability
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Table 1 Results of proximate analysis for coal samples
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Table 2 Pore volume and specific surface area distribution of coal at various pore sizes before and after liquid nitrogen soaking
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Fig.8 Relationship between specific surface area and pore size distribution of coal samples
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Table 3 Distribution of pore volume and specific surface area of coal samples by nitrogen adsorption experiment

Hit KM BAUABU(mLg ) BALHCRTETRY (mvg ) o =
L /ML L, AL /ML il
- i 0.007 0.231 0.18 10.78 89.04 0.43 2727 72.29
B 0.023 0.709 0.08 4.75 95.17 0.42 11.00 88.58
ot i 0.010 0.609 0.35 4218 57.47 2.79 71.92 28.08
R 0.013 0.811 0.68 39.10 60.22 5.18 66.71 33.29
Tk J b 0.009 0.289 0.25 7.18 92.57 1.73 16.96 81.31
R 0.013 0.326 0.26 5.44 94.29 2.76 16.56 80.67
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Fig.9 Total pore volume, pore specific surface area and growth
rate of coal samples before and after liquid nitrogen soaking (low
temperature nitrogen adsorption method)
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