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Evaluation of shale oil migration and accumulation rules based on geochemical parameters
of source rocks
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Abstract: Taking the source rock of Chang 7 Member in Ansai area of Ordos Basin as the research object, the differentiation
characteristics of shale oil in the process of migration and accumulation are discussed in depth through a series of testing methods,
such as TOC test, rock pyrolysis and chromatography— mass spectrometry. The results show that the hydrocarbon generation
potential of different source rocks in the study area is quite different. The shale has the strongest hydrocarbon generation capacity,
while that of the interaction layer of sandstone and mudstone is the weakest. The high content of free hydrocarbon in interaction
layer of sandstone and mudstone results from the receipt of external free hydrocarbon. The distribution of geochemical parameters
of shale oil in different lithology is different. Among them, the sand mud interaction layer is rich in saturated hydrocarbon but
relatively poor in nonhydrocarbon and asphaltene, while the shale and the mudstone are rich in nonhydrocarbon and asphaltene but
relatively poor in saturated hydrocarbon. The properties of crude oil, thickness of source reservoir and physical properties have
effects on shale oil migration and accumulation. Shale oil in thin—layer source rocks and small molecular hydrocarbon components
are easy to migrate. Shale oil in thick—layer source rocks and macromolecular hydrocarbon components tend to remain in the source
rocks.
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Fig.1 Tectonic location and stratum development in Ansai area
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Fig. 2 Histogram and coring position of Well-D199 in Ansai

area, Ordos Basin
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Table 1 Comparison of basic geochemical characteristics of different lithology of Well-D199

S48, L S 5, 5.+5,

=k TOC(%)  Si(mglg)  S.(mg/g) (mgdg) (51 +8S, ZT(,)C ZTOC ZT()C
mg/g) 10°(mg/g) 10*(mg/g) 10°(mg/g)

[N 10.81 8.80 28.65 32.41 0.49 254.66 388.66 643.32

JUE i/ 1.63 1.13 28.65 8.44 0.09 27.90 113.08 147.80

FEIE 4.97 5.08 11.82 16.90 0.32 136.24 256.92 393.17

I5oN 9.86 7.78 12.14 17.51 0.62 249.36 274.32 530.08

by /s 1.76 0.50 430 4.80 0.10 27.17 123.12 177.59

FEIE 3.15 3.04 6.44 9.49 0.29 105.83 234.18 340.01

[GoN 2.14 5.28 437 8.44 0.82 544.33 204.21 732.99

Yt il = T U 0.88 2.70 0.63 3.45 0.48 190.19 60.98 280.49

SEIAMH 1.29 3.67 1.88 5.55 0.70 312.46 134.60 447.06
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Fig. 3 Relation between rock pyrolysis parameters and TOC
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Table 2 Comparison of composition characteristics of extracts of different lithology of Well-D199

A i (mg/g) i k(%)
i A

(mg/g) TR FHER £33 Wit Rk AER AR

P 6.59 2.98 0.64 0.17 2.80 4351 10.00 46.48

T ek 10.25 472 1.83 0.39 6.23 64.20 28.20 65.50

S%N 2.31 0.50 0.20 0.05 125 11.40 2.70 22.00

SEAAE 6.65 3.17 0.92 0.33 223 45.81 15.45 38.74

ey iTIN 10.36 6.83 1.81 0.97 3.53 70.80 39.50 51.40

SN 2.13 0.41 0.11 0.05 0.57 16.00 1.40 24.50

P 7.64 5.20 0.45 0.25 175 70.58 5.72 23.72

eYitizas N 10.11 6.19 0.98 0.59 3.34 81.20 9.70 37.20

/s 4.64 3.67 0.28 0.06 0.61 56.30 3.40 14.00
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Fig. 4 Distribution characteristics of hydrocarbon

components of Well-D199
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Table 3 Comparison of biomarker characteristics of different lithology of Well-D199

%

%‘ﬁ{ H‘szl H_szﬂo n—cmf}v C27%/IE'J_I\U gEi i% Czsﬂn.‘m\u &? J:J’:If Czo%ﬂlﬂﬂ fﬂ(é ‘}:Jr%
o S 46.3 ~50.8 442~ 48.1 46~59 224 ~256 304 ~34.2 433 ~44.7
e
EEH 48.7 45.9 53 23.8 325 43.8
- Bl 41.4~465 48.9 ~52.1 46~6.5 21.1~239 27.2~358 43.0~518
e
SEIH 44.0 50.4 5.6 222 322 45.8
N I 48.8 ~542 413 ~46.7 44~47 19.8~212 352~398 40.0 ~ 45.0
VAR
I 51.2 442 4.6 20.3 37 423
it Bl 41.4~54.2 413 ~48.1 44~59 19.8~25.6 27.2~398 40.0~51.8
BT
N YA 47.8 46.9 5.2 223 33.5 44.1
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Fig. 6 Relation between relative content of free hydrocarbons and hydrocarbon components
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