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Abstract: To accurately evaluate the distribution and potential of deep coalbed methane resources, it is critical to identify the coal sedi-
mentary and pore distribution characteristics of deep coal reservoirs. Therefore, based on the analysis of coal macerals, nuclear magnetic
resonance porosity, and electron microscopy, the characteristics of coal macerals and pore distribution in the Yulin area were identified, as
well as the relationship between the coal sedimentary and pore structure characteristics of No.8 coal was evaluated. The results indicated
that: D The organic macerals of No.8 coal seam in the study area were predominantly composed of vitrinite, indicating a predominance of

woody plants during the early stages of coal formation. As the degree of water cover increases, it gradually transitions into a mixture of
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woody and herbaceous plants. @ During the Benxi period, No. 8 coal evolved from an early wetland forest swamp to a later open water

swamp with stagnant swamp water, creating a stable environment conducive to organic matter enrichment and coal seam stability. 3 The

proportion of macropores in No.8 coal seam was negatively correlated with the structure preservation index (TPI), while it was positively

correlated with the gel index (GI). @ Matrix vitrinite developed dense or sparse banded pores, mass vitrinite developed few pores, and the

structure vitrinite developed original tissue pores, mostly filled with minerals, while the homogeneous vitrinite did not develop pores. In

conclusion, pore distribution in Yulin's coal seams was controlled by sedimentation and macerals. The pore structure of coal seams in the

open water swamp sedimentary presented three peaks, with micropores and macropores developing best, which can simultaneously enrich

free gas and adsorbed gas. The pore structure of coal seams in the wetland forest swamp sedimentary presented two peaks, with micro-

pores developing well and macropores developing poorly, mainly enriching adsorbed gas.

Key words: deep coalbed methane; coal sedimentary; pore structure; coal macerals; Ordos basin
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Fig.1 Geographical location and well distribution of study area
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Fig.2 Macro coal rock bar chart and sample location of No. 8 coal in study area
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Table 1 Microscopic composition and industrial analysis of No. 8 coal reservoir in Yulin area
' W2 Rm BERAU%e ML % ERE%  Rond%  My% A% Vg%  FCJ%  GJm’t') i
M-2 8THE 242622 47.22 20.48 32.30 1.76 0.65 2284 1275  63.76 14.85 M172
M-3 85 242727 50.51 31.96 17.53 1.77 098 1269 1216  74.17 15.40 M172
M-4 85 2427.89 65.55 31.76 2.69 1.77 0.65 1738 1570  66.27 23.63 M172
M-5 8THE 242865 54.88 41.13 3.99 1.77 0.65 1223 1195 7517 18.05 M172
M-6 85 242929 59.80 40.20 0 1.83 079 2146 11.81 6594 21.48 M172
M-7 85 242990 34.15 49.82 16.03 1.77 1.09 1104 11.54  76.33 20.07 M172
M-8 8SHE 243055 60.20 30.51 9.29 1.76 0.66 4217 1193 4524 22.85 M172
M-9 85 2431.01 61.18 36.25 2.57 1.76 098 3542 11.88  51.72 12.97 M172
M-10  8%HE  2431.69 43.59 30.76 25.65 1.76 093 1646 11.89  70.72 17.30 M172
M-11 8SHE 2432.60 60.76 34.72 4.52 1.76 0.79 1943 1196  67.82 22.55 M172
M-12 89 243325 47.31 34.05 18.64 1.74 070 1747  12.84  68.99 17.50 M172
M-13 85HE 243408 4145 41.46 17.09 1.75 072 17.63 13.13  68.52 16.73 M172
126-1  5S9HE 303144 59.44 31.81 8.75 1.83 0.65 2886 1221 5828 16.93 126
62 59 303286 28.61 70.71 0.68 1.81 0.73 2628 1270 60.29 11.01 126
263 5T 303381 48.59 37.24 14.17 1.75 0.68 2785 12.53  58.94 9.82 126
126-4  6SHE 3066.10 52.47 36.12 11.41 1.79 0.64 3244 1176  55.16 14.59 126
65 TS 308345 58.82 40.13 1.05 1.74 0.77 795  9.96 81.32 12.89 126
66 T 309436 39.58 46.99 13.43 1.76 0.68 3829  9.17 51.86 16.93 126
126-7  8SHE 310117 51.36 39.79 8.85 1.73 0.89 9.66  10.09  79.36 15.25 126
6-8 85 311014 37.07 38.13 24.80 1.73 0.69 2628 1025  62.78 — 126
Y-M1 858 4101.00 95.80 0.30 0.60 1.65 0.65 1123 1434  73.78 — L14
y-M2 85 273726 95.40 0 3.80 1.75 0.64 1144 1404  73.88 — Si21
Y-M3 85 250845 92.90 3.10 0 1.63 0.68 566 1132 8234 — Y17
Y-M4  85HE 2509.60 81.00 13.90 0 1.86 0.45 744 1540 7671 — Y17
Y-M5 85 223034 92.10 1.80 0.10 1.56 0.65 1223 1243 74.69 — M46
Y-M6 85 2942.02 95.40 0.50 3.20 1.58 0.76 711 1134 80.79 — S360
Y-M7 85 247260 96.00 1.40 0.20 1.66 0.87 6.44 1449 78.2 — S125
Y-M8 85 2506.02 96.60 0.70 0.20 1.64 0.97 590 1495  78.18 — Y88
Y160-1 85 2670.00 75.50 17.70 6.80 1.87 078 1123 1564  72.35 — Y160
Y1602  85HE 272000 71.20 28.60 0.20 1.85 073 1342 1675  69.10 — Y160
Y160-3 8% 2770.00 67.10 31.90 1.00 1.86 094 1264 1754  68.88 — Y160
Y160-4  85HE  2820.00 66.50 24.51 8.99 1.85 0.84 1040 1550  73.26 — Y160
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Table 2 Main coal facie parameters of No. 8 coal in Yulin area

[=]

a5 R FRm B tEYEH%e  eRiH/% G TPl v F/% D% T/% FM  GWI VI B2
M-1 85 242545 60.62 31.09 8.29 279 046 190 2290 6699 10.11 030 0.04 067 MI172
M2 85 242622 4722 20.48 3230 612 035 230 694 8160 1146 007 043 047 MI72
M-3 85 242727 50.51 31.96 17.53 295 034 1.60 1890 7629 481 042 033 050 MI72
M4 85 242789 65.55 31.76 2.69 529 022 210 1149 8310 541 023 045 027 MI72
M5 85HE 242865 54.88 41.13 3.99 211 115 130 27.28 4848 2424 131 035 161 MI72
M-6 85 242929 59.80 40.20 0.00 3.17 056 1.50 1858 6351 1791 0.66 053 081 MI72
M-7 85 242990 34.15 49.82 16.03 132 040 070 3066 67.94 140 0.73 033 093 MI72
M-8 8TH 243055 60.20 30.51 9.29 2,61 044 200 2245 5647 2108 085 074 108 MI72
M-9  8THE 2431.01 61.18 36.25 2.57 855 0.19 170 622 8278 11.00 025 0.85 033 MI72
M-10 85 243169 4359 30.76 25.65 536 000 140 7.69 9231 0.00 0.13 045 017 MI72
M-11  85H 243260 60.76 34.72 4.52 797 019 180 451 8577 972 020 0.02 026 MI72
M-12 85 243325 4731 34.05 18.64 186 137 140 2617 5125 2258 162 054 186 MI72
M-13 85 243408 41.45 41.46 17.09 185 1.2 100 2691 53.82 1927 130 0.64 192 MI72
61 STH 303144 59.44 31.81 8.75 373 014 190 1573 8427 000 022 056 025 126
262 ST 303286 28.61 70.71 0.68 040 352 040 69.03 2996 1.01 400 070 400 )26
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Fig.3 Microscopic composition characteristics of coal and rock under No. 8 reflected light and fluorescence conditions in Yulin area
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Fig.4 Morphology of common coal rock pores in No. 8 coal seam in Yulin area
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Fig.5 NMR pore size distribution curve of No. 8 coal sample in Yulin area
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Table 3 Comparison of reservoir parameters of No. 8 coal in Yulin area and neighboring areas

B TETEL FeFA

ol WM s KRGV B T MA% o AJ% V% FCJ% KR
bk IX 2500 ~ 3 200 5222 35.26 12.53 1.77 0.80 2052 1246  66.22 ARSI
RF—HEHE 1200 ~2300 84.22 10.26 5.52 2.15 079 1797 1017  71.07 SCHR[31]

)1 R X 1500 ~ 1 800 71.28 27.62 1.10 2.35 0.61 894 1378  76.68  SCHK[18,20,26]
TRAERIX 1000 ~ 1200 75.03 24.04 0.93 1.11 081 792 1330  77.97 SCHK[31]
R, Hoh HeBCH R 5 Z0R e i if B0 5 2% (TPI<1, GI>5) . T 4RI FEAH (TPI>1, GI<1) , ¥
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Fig.6 TPI-GI phase diagram of coal seams in Yulin area
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Fig.7 GWI-VI phase diagram of coal seams in Yulin area
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Fig.9 Typical pores and plant tissue pores of No. 8 coal seam in Yulin area
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Fig.10 Relationship between macropores and coal phase indicators of No. 8 coal in Yulin area
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