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Abstract: In order to study the characteristics of nanometer pore structure of coal, the heterogeneous structures of nano pores
of different rank coals were investigated by using SEM, liquid nitrogen adsorption and small angle X ray. It is found that the
mesopore shows the multimodal division, mainly concentrated in the 2—10 aperture and nm. The adsorption capacity of coal
low-temperature nitrogen adsorption experiments of coal samples is 3.676 cm® /g, and coal sample surface area is 1.416 m”/g.
By analyzing the most probable aperture, the range of experimental pressure can be found out, and the most probable pore size
will be increased with the adsorbent pressure. Gas diffusion model in most nanoscale pore structure model prefers coals mainly
concentrated on transitional diffusion. In more developed microporous coal samples (anthracite) , the diffusion type is closer to
the Knudsen diffusion. In much less developed coal samples, the main diffusion type is closer to Fick diffusion. The Knudsen

number is negatively related to temperature, and Knudsen number tends to be stable when the temperature is higher than
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250 K, which is positively correlated with the pressure. The diffusion will be easier with the increase of pressure.
Key words: pore structure; diffusion model; Knudsen number; small-angle x-ray scattering.
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Fig.1 Researching methods for different size pores
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Table 1 Coal quality analysis data of experimental coal samples

TR 4 5 RREHLR KA E R TEERS O TEKS 0 BEk )
14 0% 34 2.015 12.510 16.965 73.615
2% W 3% 0.730 14.670 6.180 78.580
3E A ox 0.460 16.450 7.900 75.310
4# Bih 34 0.820 13.310 11.050 75.480
5% KL 9 = 0.915 14.550 7.265 77.600
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Table 2 Specific surface area & pore volume, size distribution and adsorption energy of coal samples

PR L% MR N MR HABRBEAA L OO IR A ACZD) L3 0% [ e
Hi'% (mLe+g ') (m?+g ") (mL+g ' <10nm 10~30nm >30nm <<10nm 10~30nm >>30nm {L&E(m) (kJ/moD
1# 0.002 1.810 1.335 3.830 35.970 60.200  91.940 7.100 0.960 2.389 10.883
2# 0.002 0.580 1.083 3.520 20.930 75.500  89.640 7.390 2.970 2.759 9.425
3# 0.006 2.260 3.962 8.700 23.000 68.300  85.320 10.940 3.740 3.134 8.296
14 0.002 0.790 1.145 3.620 18.180 78.200  86.660 9.270 4.070 2.677 9.713
5% 0.002 0.620 1.580 1.540 20.190 78.270  79.890 14.230 5.880 2.209 11.770
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Fig.2 Adsorption/desorption isotherms of different coal samples
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Fig.3 SEM images of different coal samples
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Fig.4 The system diagram of test station
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Fig.5 The design of adsorption equipment
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Fig.6 Pore size distribution of Dashucun coal sample
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Fig.8 The change of Knudsen number with pore diameter in different pressures and temperatures
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Fig.9 Effect of temperature and pressure on Knudsen number
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