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Abstract

Tight sandstone reservoirs present numerous challenges in unconventional hydrocarbon develop-
ment due to their complex pore structures and strong heterogeneity. To better understand the pore
structure characteristics and heterogeneity of such reservoirs, this study investigates tight sandstone
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cores from the He-1 Member in a selected block of the southern Ordos Basin. A combination of X-
ray diffraction (XRD) and low-temperature nitrogen adsorption (BET) techniques was employed to
characterize both pore structure and mineral composition. Results indicate that mesopores (2~50
nm) dominate the pore system, with pore sizes ranging from 8.8 to 33.0 nm and an average pore
diameter of 14.7 nm. The reservoir features a high clay mineral content, primarily composed ofillite,
kaolinite, and illite-smectite mixed layers. Fractal dimension values derived from nitrogen adsorp-
tion data range from 2.317 to 2.631, with an average of 2.538, suggesting a highly complex and sig-
nificantly heterogeneous pore network. This study provides a theoretical basis for reservoir evalu-
ation and development of tight gas reservoirs.
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Figure 1. Dense sandstone core
B 1. BEwEED

Table 1. Basic physical properties of core

#= 1 ALERYY

i =] AL TR I(m) S MBIE Z /(D) FLISEEN(%) K /(mm)
1 a—B 374153 0.215 5.524 40.47
2 ol ='d 3909.27 0.789 8.766 45.36
3 &R 4029.09 0.637 9.866 62.58
4 &R 4028.64 1.14 13.321 52.78
5 a—K 2964.57 0.262 15.786 37.55
6 &R 2774.1 0.183 10.851 59.12
7 a2 2831.29 5.56 14.4 60.01
8 a2 3096.16 0.366 15.276 52.22

WAL AT 23 BT [1] . T 5E 54 A: Cu (2 = 1.5406 A). 5 HIJE 40 kV. & HLIA 30 mA. 333l 3°~70°.
FARGEZ 1.2°/min.
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Z IR E BRI 5 MBS 2 (IUPAC) 5 B S hn il (GBIT 19587-2017) , KfLIES NFL[2): <2
nm. /-fL: 2~50 nm. KfL: >50 nm (ECiHS, 2025), A HZE 1~3 mm, K H Micromeritics ASAP
2460 B LRI L FLEEH S BT A, AHXS R ) PIPo ¥ 7E 0.05~0.995, “F-¥RAEIIFG 20 s, B fREFIR 610 5
BYESHAREE, MRS RN, AT RAE. TR N (R, 77K);
IR : —195.85°C: ~FI4[alkE: 20s; it iR 1507C.
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Figure 2. Shows various pore types of the core in the study block
2. MRREE L EMFLERAR
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Table 2. Specific composition table of clay minerals

2. ML MR ES R

B0 YIRS R %
P55 45Xt £ & l(%)
EL=VER CiRiIEER IS K A C PUSIRR IS WIXIRER
1 0 11 75 6 8 0 29.4
2 0 12 84 0 4 0 29.2
3 0 60 0 30 10 0 15.7
4 0 43 0 42 15 0 114
5 0 26 0 62 12 0 6.4
6 0 13 0 62 25 0 224
7 0 3 10 38 49 0 14.0
8 0 14 55 12 19 0 17.3
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Figure 3. Shows the scanning electron microscope images of various clay minerals in the study block

3. MRXREMF LA MIERIRE

IR SEIR 45 R LA 3, Horh 1~5 SRR A TENE A, SR Th IR - e s . PSR
JZ, HAma SATCIRAI UK, PHSIREVERUR. 6~8 SHEMCATERNIEIE S, FT0 Y EEN
AT, REAT AR D B P SRIR IR B SRR s e RN TTBCIRAN A TOIR, P SER R i SAR

3.3. BEEMMNKRFLIRGHIFHE

3.3.1. ETFHESHMHFLIRGEHEFE

SRR I FLBR S A FRAE 7 10, IR B U RIR 25 0 R X A FLIR R PR 5 7R 3RA T
AT T 2 07 LR 405 A A 0 — b s PO AR o 1207 IR K RBEFLBE B R (@ i, JCHAE 2 nm &
50 nm SRR YA FLEL,  FLRRASE R EAT B I R ORE B, DAL 2 S - SR A48 44 (1 5 B o A
o ASCIERT 8 HLEUE HOREAT TR U SR, K AR B~ AR 2R R ek FLBR S BN % 3

DOI: 10.12677/ag.2025.158113 1214 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.158113

Table 3. Specific experimental results of BET
7 3. BET EfFxXih4ER

pegy  BETHLREBY - mdlfef FLIRPLI, LI ()
(m*g™) llem*-g™)  l/(<2 nm)  ArFLI(2~50 nm) K FL/(>50 nm)
1 0.0322 0.001257 0 78.12 21.88 33.0259
2 0.6778 0.001995 0 68.54 31.46 18.6621
3 0.7860 0.003108 3.02 86.23 10.75 13.9430
4 0.2321 0.005915 0 90.56 9.44 13.8121
5 2.3003 0.008675 0 88.69 11.31 9.5544
6 1.8003 0.006168 0.002 95.23 4.76 8.8750
7 3.4927 0.009632 0.0003 83.99 16.00 10.8451
8 1.7579 0.005136 0 89.12 10.88 8.8219
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Figure 4. Nitrogen adsorption-desorption curve
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3.3.2. ETHSWMAVFLER D FLHHIE
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Figure 5. BET fractal characteristics
[& 5. BET f 45T
Table 4. Calculation results of fractal dimension
=4 PREHITEER
ks KI(FHE) DBET/(4r TE4E4) R? WEAN
1 -0.369 2.631 0.992 Y =-0.369x — 0.486
2 -0.525 2.475 0.987 Y =-0.525x — 2.137
3 -0.394 2.606 0.997 Y =-0.394x — 0.910
4 -0.390 2.610 0.994 Y =-0.390x + 0.373
5 -0.683 2.317 0.980 Y =-0.683x — 0.920
6 -0.389 2.611 0.995 Y =-0.389x + 0.008
7 —0.448 2.552 0.990 Y =-0.448x + 0.343
8 -0.496 2.504 0.974 Y =-0.496x — 0.452
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