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Pore structure characteristics of weakly cemented sandstone with

different buried depths in Shendong mining area
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Abstract: In order to study the pore structure characteristics of weakly cemented sandstones with different
buried depths in Shendong mining area, four kinds of weakly cemented sandstones with different buried
depths in Buertai coal mine are taken as the research objects. Four kinds of samples with different buried
depth were tested by low field NMR. The T, spectrum characteristics, pore size distribution and pore throat
distribution of weakly cemented sandstone with different buried depths are analyzed. The results show that
there are differences in T, spectrum characteristics, pore size distribution and pore throat distribution of four
weakly cemented sandstones with different buried depths (92.14-94.30 m, 118.40-120. 69 m, 242. 27-
242.95 m,317. 86-320. 33 m). The porosity of four weakly cemented sandstones with different buried depths
are 39.180% ,36. 132% ,44. 782% and 19. 732% , respectively. T, spectrum gradually changed from three
peaks to two peaks, with good continuity (good pore connectivity). The pore size of weakly cemented
sandstone can be divided into five types: micropore,small pore, medium pore,large pore and microfissure.
The pore size is mainly small and medium-sized pore, followed by large pore. The pore throat radius of
weakly cemented sandstone is mainly 0-0. 10 pum,followed by 0. 10-0. 16 um. The research results are helpful
to further reveal the mechanism of water and sediment break in working face in western China.
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Table 1 Basic parameters of weakly cemented sandstone
5 FaRis IR /m = /mm H A2/ mm
Al MBI 92.14~94.30 54. 14 48.70
A2 MUKRD A 92.14~94. 30 49. 14 49. 02
A3 MUBLED A 92.14~94. 30 51.10 49. 80
Bl MU AP 118.40~120. 69 50. 02 49.02
B2 MUBLEP A 118.40~120. 69 48. 50 48. 80
B3 MBI 2 118.40~120. 69 51. 60 49,42
C1 MURLTD 5 242.27~242.95 51.42 49.02
C2 MUBLHD #r 242, 27~242. 95 51. 10 49. 40
C3 HMUBLRD 4+ 242, 27~242. 95 53.30 49. 62
DI MUBLED # 317.86~320. 33 50. 10 49. 96
D2 MBI #r 317.86~320. 33 49. 20 49. 80
D3 MUBLEP A 317.86~320. 33 43.10 49. 60
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Table 2 T, spectral area and pore parameters of weakly

cemented sandstone with different buried depths

o — Ul 5 0k 0 5 = k0 LB/ %

Lﬁﬁ o N Y [ VAV N VAN

ETRE A E y T T AR y AR % A R
Al 9259 27.47 23956 71.07 491 1.46  38.149

A2 11279 34.53 21135 64.70 251 0.77 38.148 39.180
A3 6431 18.58 27885 80.57 295 0.85 41.242

Bl 4830 15.23 26791 84.50 84  0.27 39.007

B2 5267 17.48 24869 82.52 1  0.00 33.269 36.132
B3 5837 20.23 22963 79.58 53 0.18 36.120

Cl 38004 98.77 471  1.23 — —  44.726

C2 38955 99.20 316 0.80 — —  46.036 44,782
C3 38392 99.21 306  0.79 43.586

DI 14218 99.30 100  0.70 16. 589

D2 18467 99.19 150 0.81 — —  21.597 19.730
D3 17071 99.05 163  0.95 — —  21.005
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ME AN 1 AT, Bl 25 2R (1 720 4 38 0 2R — I U &

T, spectrum distribution of weakly cemented sandstone with different buried depths
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Fig. 2 Pore size distribution of weakly cemented

sandstone with different buried depths
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242.95 m By S RELE WD A AR AFTE AP, &R 3
AT DL B A [) 3R 55 I 45 b A 1 AL 4 il ok

4.40%.1.45%.2.12% 1. 50 % , 3% 156 B 3 L 7 55 e
SERD 5 v G A X3 /N s /N LA i SR 30. 79 0%
20.61% .20. 85% .24. 37% ;s P FL 4> 5 g 49. 34% .
40.30% .61. 98% .53. 71% ; KFL4r 5 A 15. 25% .
37.39% .15.05%.19. 76 % s f 4 B 43 B M 0. 21% .
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Table 3 Proportional variations of pore sizes of weakly

cemented sandstone specimens classified by

pore radius of five kinds

- AL /ML ol KAL PR BR

. (r<< (5 pm<lr<< (50 pm<r<< (500 pm<Tr<< (r>
5 pm) 50 pm) 500 pm) 5 000 pm) 5 000 pm)

Al 7.03 39. 84 45.94 7.18 0. 00
A2 3.22 32.26 47.70 16.51 0.31
A3 2.94 20. 27 54.39 22.07 0.32
Bl 1.13 15.13 40. 41 43.06 0.27
B2 2.44 28.39 42.95 25.92 0.30
B3 0.77 18.29 37.55 43.20 0.18
Cl 2.65 28.39 54. 56 14. 40 0. 00
C2 1. 97 17.83 66.59 13.62 0. 00
C3 1.73 16. 34 64. 80 17.13 0. 00
D1 0.72 24.94 58.69 15. 34 0.30
D2 2.79 25.87 49.51 21.09 0.74
D3 0.98 22.28 52.94 22.86 0.95

4 AEHERFBIRERFLME S 0347

FLIGE /N5 55 I 25 00 198 8 M DL R FL R G% il
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2 FR [ P4 0 1 X 55 Jie 5 400 (9 FL I R /A B T it —
BT M XK B AE 2 B L. 3 S AN TR
W55 G500 S W AL o A L. DNIETL 3 Rl DLk B,
N T 3R 553 M 45 D o I Lk LA/ T 0. 10 pm S
39 5 FE 83,97 % .63. 50 % .85. 68 % Hil 80. 52 % 5 1L
W42 7E 0. 10~0. 16 pm Z [ (5 FL AR X /N 43 31
bR 7.18%.11.08% .6. 18% .7, 38 % ; FLME 4%
£ 0. 16~0. 25 pm 2Z [6] (5 Lt 5 /i P12 A1 LA B s
INGAY IR 5. 20% 11, 39% 4. 95% 6. 04 % 5 FLME
PEARTE 0.25~0. 40 pm Z (8] A7 Ho A sk /s 2 5]
H0.75%.5.09% 0. 81% 1. 76 % ; fLIE 45 K F
0.40 pm [y (5 HAEH /N, 4300 Sk 1. 4496 .6, 64 % .
0.95%.2.93%.

5 & i

D Fi/REBEH IR K 92. 14~94. 30 m,118. 40~
120. 69 m.242. 27~242. 95 m Fl1 317. 86~320. 33 m. 59
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Fig.3 Pore throat distribution of weakly cemented sandstone with different buried depths
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