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Abstract: Pore structure and its difference is a basic issue in shale gas content and capacity evaluation. A number of studies have
been made on the pore structure of the shale in the Wufeng Formation and Longmaxi Formation in Pengshui area, southeastern
Sichuan. However, there is a lack of research on shale pore structure difference and organic pore quantitative characteristics.
Using low-temperature and low-pressure N, adsorption and Ar ion milling field emission scanning electron microscopy (FE-
SEM) ., for Wufeng and Longmaxi marine shales in Pengshui area of southeastern Sichuan, this paper investigated the pore

structure of shale samples with the pore size ranging from 3 nm to hundreds nm, and its difference between Wufeng and Long-
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maxi formations was also analyzed by observing and counting nano-pores in two-dimension, and computing fractal dimension.
Results indicate that organic pores from Wufeng and Longmaxi shales in Pengshui area are very developed. Results of N, ad-
sorption show the shale samples contain open cylindrical-like pores, layered slit-like pores and ink-bottle pores. And observation
of scanning electron microscopy reveals organic pore morphology mainly is nearly circular, elliptic and polygon. The obvious
difference of pore structure between Wufeng and LLongmaxi shales is mainly reflected on the pore size, shape and quantity. N,
adsorption results show that Wufeng shales have higher specific surface area and total pore volume than that of Longmaxi
shales, and micropore within Wufeng shales accounts for higher proportion of total pore; pore size of Wufeng shales is narro-
wer than that of Longmaxi shales. Observation and statistics of FE-SEM two-dimensional images indicate organic pores in
Wufeng Formation are mainly pores with diameter less than 35 nm and have irregular shapes. While Longmaxi organic pores are
mainly less than 50 nm in diameter and pore shapes mainly are nearly circular or elliptic. Based on the pore fractal dimension

calculation of N, adsorption and FE-SEM, Wufeng Formation has higher pore fractal dimension values than LLongmaxi Forma-

tion, which indicates that the pore structure of Wufeng shales is more complex than that of Longmaxi shales.

Key words: pore structure; fractal features; Wufeng Formation; Longmaxi Formation; marine shale; Pengshui area;

petroleum geology.
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Fig.1 Location of the study area (a), tectonic location (b) and profile (¢) of Pengshui area in southeastern Sichuan
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Fig.2 Stratigraphic column of well PY1

S HG AR DU FL B 45 F B 5 10 T SRR R A 6 B, L
LI 2 VUSRS 2 B, e SR A AR BT L BORE
3 HUREAEML BT 0UA Bobe i 1 B, 48 & e/ REIR A
JUR IS P ik B 0 A, J8 T B A 40 (Ma et al.,
2016) . JUr & 0T 4 B a1 A BIL B B 5 R ) 2 R
fE W35 1.

22 LWAHZE

22.1 REBERERKRSWH LR R A Micro-
meritics ASAP 2020 H 3l Lt 3% 1 £ K 3% FL 49 B W% B
3 ASC s )P A5 U A0 B A ) e A R i AR IR
LS A1 T I A ] A 6 T A W BfF o 45 )
W BhF 45 e 2k, DT T 58 D0 A o Y Bl 2 T ARURT L AR
Gy A EAR T B R < 52 B AR S UKL R /N R 60 ~ 80
H.7£60~80°C 4T 6 h 5 ., AREL1~2 g ££100 °C
AT EA A 8 h, G R A T 58 AR5
ek VA T — It B S5 36 T A5 - 4 2 U TR RE AU
W B 2k R0 G B . SR 1 BET ¥ 5 Hb £ AR L BJH
AT BALAE A t-plot TR MALIF % H RS 5
I 22 1A 2 (TUPAC) 2015 4F 3 bk ME 19 43 28 7
Zok g i RAEFLBR 5 1.

222 BERFAEBE LRIUEOE HITACHI
IM4000 4 & 41 St A1 FEI Helios NanoLab 660
Gk S AR B AR AR 1.0 em X 0.5 em X
1.5 em & J5 (AR T 48 0k B T 4l ' A B ek 2D A



57 AR IR Kb X W4 — Jp iR 4 00 & fLBR &5 # S 22 2k 1137
F1 TEHERMMUSEMT WABEE
Table 1  Geochemical parameters and mineral composition of shale samples
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