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Abstract: Gas adsorption, high-pressure mercury injection and scanning electron microscopy were performed to study micro-
scopic pore characteristics of the Cretaceous continental shale in the northern Songliao Basin. Rock pyrolysis, mineral compo-
sition analysis were combined to determine the control factors and impact on oil-bearing property of pore development. The
results show that pores between flaky clay minerals predominate shale pores. The development extent of fracture is not high,
and shale pores consist mainly of micropores and mesopores. Development extent of shale pore is controlled by buring depth
and secondary pore development, and the organic pore is not of great importance to shale oil reservoir. If oil source is abun-
dant, oil-bearing property of shale is mainly controlled by porosity, and pores with diameters larger than 20 nm are the main

storage space. As a result, the "sweet spots" with large pores should be paid more attention to in the exploration and exploi-
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tation. At the junction of the southern Longhupao terrace and Qijia-Gulong sag, thin sandy mudstone and siltstone inter beds

are well developed in Qingshankou Formation, which is favorable to be artificially fractured. In addition, shale in the forma-

tion has high secondary porosity and excellent oil-bearing property. Considering above factors, this area is the preferable tar-

get for exploration and exploitation of shale oil in the northern Songliao Basin.

Keywords : Songliao Basin; shale oil; pore; specific surface area; oil-bearing property
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Table 1 Basic geological and geochemical characteristics of shale samples

P W BGME B \f’ijﬁﬂfﬁ@m% SRR S, RE S, JRiREy WALHALE, ALHALE, ESLHALE/
H/m R/% T0C/% RET,,/C (mg-g') (mg-g') (mg- g (mL-g™h) (mL-g") (mL-g™")
S-1  Kyqn; 511.57 0.41 4.21 441 0.13 33.70 3.09 0.0110 0.0224 0.0031
S-2 Kyqn; 1710.38 0.47 3.11 444 2.15 21. 80 69. 13 0.0017 0.0008 0.0008
S-3 Kygn; 2279.24 0.57 1.99 446 1.61 18.58 80.90 0.0014 0.0042 0.0012
S-4  K;qn; 1984.99 0.90 1.73 444 1.28 11.06 73.99 0.004 1 0.0022 0. 0004
S-5 Kyqn; 1988.99 0.90 4.14 447 2.54 37.57 61.35 0.0023 0.0013 0.0019
S-6 Kygn; 1994.53 0.91 2.99 445 1.72 24.06 57.53 0.0024 0.0015 0.0023
S-7 Kygn; 2156.52 1.21 2.36 431 3.39 6. 89 143. 64 0.0018 0.0147 0.0047
S-8 Kyqn; 2174.20 1.24 2.81 441 2.88 8. 15 102. 49 0.0023 0.0172 0.0018
S-9 K;qn; 2188.08 1.24 2.10 436 3.91 7.10 186. 19 0.0010 0.0119 0.0026
S-10 K;qn, 2214.83 1.26 2.13 440 2.43 6.49 114. 08 0.0020 0.0131 0.0011
S-11 K;qn; 2096.63 1.16 2.87 444 1.22 22.51 42.51 0.0013 0.0009 0. 0005
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Fig.1 Detection results of different methods for pore distribution of shale
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Fig.2 Nitrogen adsorption and desorption curves of shale samples
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Fig.3 Relations between specific pore volume and specific surface area with different methods



- 30 - BB K FFR(AARFFR)

2015 8 A

TALEERmALE K FAFLRZEAL, hFIicaESh
W B o A A v L BB, — R 409% ~85% 1) ML Ik
XFFUUAAN LA AR

XoF T8 B B FLBR A AR SCHF oA ol E L
FORZES A P2 R BFL I R 3, Xkl RO 3 A4~
5 IR S 750G, 040 B B LR T L33 B LS 3] bk

A

12 pm

0 6 pm
() AW ALFHKA WA (S-9)

S—1 FF i iR TR, AL AR B e v T A
B, R R S A X LB A s il 1,
RFEM LA SRR EE & B R A (B 5(b)),
RS IRBRIRER & RS S—7 ~ S—10 AF & i 2 R 48
K, i AT LR 1 ¥ Tl X U DA L B 1
HIVER . [FE, L AL 25 5 78 AL T 2B 52 0F A 56
(EI5(c)) , B0k I T U8 0T A e Y [a] st A bt 4 AL
PR A R, RV TR FLBR A & B8 T AL ik
Ah, LA S TOoC S B BT E R (B 5(d)),
VLI TUE i 24 50 T 0UA S )2, A LR FLBR
S R BINAF2s [A], 7 AT 00 A R T & i 1Y
TR TUA TCHLALBR & & TS X, T A
PLFLBR . A HLALBR XS T S 2 5Tk 22 5 10
PITE TG AL B A A iR B, DA S 2 A BLITR

R0 R E R ALER (B 4 (a) ) s HIK, AL S
By E R IEASE (B 5(a)) s i, N, WS
JIGR S phh £ 73 15 30 43 KA S 1 W B i B A B 2 RITAH
XEHE ST (P/Py) 4530 1 B0 B i 26 20 b i e e
il A R AR e T R R (TR 2) o B 2R R
THE I P I e ) LR LS A R AT AR AL

0 10 pm
(b) Ve AWML (S-7)

i

0 20 um
(d) WERETTTFAETA (S-2)

4 RUAEHEMPAEBERA
Fig.4 SEM photographs of shale samples
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Fig.5 Control factors of pore development of shale samples
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Table 2 Controlling effect upon oil content and ratio

of different grades pores in shale samples

AR/ nm WAL S S AR B il %

>0 0. 585 100

>2 0. 642 71.71
>5 0. 676 50.20
>7 0. 694 46. 26
>10 0.725 40. 11
>20 0.751 29.18
>30 0. 704 23.51
>40 0.526 18.76
>50 0.526 18. 76
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Samples layer series and shale oil rich layer series in northern Songliao Basin
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Fig.7 Relation between specific pore volume and oil-bearing property of shale samples
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