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Abstract: Spontaneous imbibition exists in many key stages such as volume fracturing and water injection development in shale
reservoirs, which is one of the important factors affecting shale oil productivity. Clarifying the characteristics of imbibition and
influencing factors is of great significance to improve the recovery of shale oil. In this paper, spontaneous imbibition experiments
were carried out on shale oil reservoirs samples with different source-reservoir configuration relationships in Chang 7 member of
Ordos Basin. Combined with NMR technology, fluid migration process was monitored, and the influence mechanism of reservoir

physical properties and pore structure on spontaneous imbibition of shale oil reservoirs was analyzed, so as to clarify the control
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effect of source-reservoir configuration relationship on imbibition. The average volume fraction of source-type imbibition in Chang

7 member is 33.84 % , and the source-reservoir interbed type is 25.98 % . The average slope of the source-type suction stage is

0.359, and the average of the source-reservoir interlayer type is 0.302. The proportion of pores with NMR transverse relaxation

time less than 10 ms in the imbibition process is high; imbibition volume fraction has good correlation with wettability, reservoir

quality factor and pore throat ratio. The permeability of source-source configuration relationship of Chang 7 shale oil reservoir is

better than that of source -reservoir interbed; reservoir imbibition capacity is mainly controlled by wettability, reservoir quality

factor and pore throat ratio.

Key words: spontaneous imbibition; shale oil; source - reservoir configuration relationship; pore structure; nuclear magnetic

resonance; reservoir physical properties; petroleum geology.
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Table 1 Basic physical property parameters of samples

TR G R £ Rs B (m) K J# (cm) 4% (cm) FLEREE (%) BB (mD) T ()
P — 8 1791.3 5.689 2.509 10.32 0.097 36.8
16 1976.9 5.390 2.523 9.25 0.039 35.0
11 1768.0 3.473 2.522 11.64 0.105 33.3
13 1957.5 5.103 2.515 13.69 0.106 41.5
i e g 7 14 1964.5 5.887 2.514 12.47 0.065 39.2
17 1514.2 6.291 2.523 8.13 0.126 28.4
18 1980.0 6.251 2.523 7.92 0.056 38.4
x2 HRYVWAR
Table 2 Mineral composition of the sample
5 AYe(%) A RRka) FiRa (%) Maa%) T (%) M= BE(%) B aa(%)
8 60.2 1.1 17.4 2.4 6.1 - 1.0 11.8
11 57.6 6.4 14.5 0.2 4.1 2.8 2.8 11.6
13 61.2 1.5 11.1 2.3 9.0 2.5 2.1 10.3
14 52.9 3.8 9.5 0.5 5.5 2.0 2.7 22.2
16 63.1 2.8 14.4 0.8 5.3 1.4 3.0 9.2
17 60.7 11.9 12.2 0.9 2.5 - 1.9 9.7
18 60.2 4.6 9.9 0.3 3.9 1.5 1.6 18.0
RN 59.4 4.6 12.7 1.1 5.2 2.0 2.2 13.3

R3 HRILBEHSH

Table 3 Pore structure property parameters of samples

FHALBOE P

x4 BREBRIURELENSRR=E
Table 4 Imbibition volume fraction and dimensionless imbi-

bition mass

% e 37 £k FLIEE L
2 (pm) & (pm)
8 4.17 1.18 3.730 1.12
11 2.47 1.32 2.090 1.18
13 2.67 0.89 2.359 1.13
14 3.92 1.18 3.470 1.13
16 2.32 0.63 1.980 1.17
17 2.74 0.77 2.090 1.31
18 2.62 0.87 1.869 1.41

%= BWARBU B (00) Jo i 435 W
8 27.67 0.012 8
11 25.81 0.014 8
13 22.43 0.014 7
14 26.33 0.015 6
16 24.28 0.010 2
17 39.50 0.014 3
18 55.15 0.0193
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