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Abstract: Organic reservoir is one of the important reservoir types in shale. The development of organic reservoir space in la-
custrine shales within oil window is lack of research work. In view of this, lacustrine shale samples with different maturities in
oil window were selected and prepared by argon ion-milling techniques. Joint Quanta200 scanning electron microscope and
EDAX energy spectrometer, and JSM-6700f field emission scanning electron microscope were employed to observe the micro-
structure and analyze the composition of lacustrine shales. Both back scattered images and secondary electronic images show
that abundant mixtures of dark banded organic matter (OM)-clay-carbonate and OM-clay-sulfate were developed in shales.
Pores were easily developed in the mixtures. From 2 500 m to 4 000 m, the pores continuously exist. At the depths less than 3
600 m, the pore size generally occurs on micron scale. With the continued evolution, nano pores increase and are densely dis-

tributed. The intra-pores in the mixtures are synchronous with the rapid increasing of oil saturation and the rising of free organ-
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ic acids in shales, respectively. The development of the pores not only depends on the hydrocarbon generation, but also on the
interaction of hydrocarbon conversion and the organic acid dissolution. The results indicate that in lacustrine shales within oil
window, organic matter and inorganic minerals undergo evolution as a whole and interact with each other. The combination of
hydrocarbon generation and dissolution form abundant reservoir space in the hybrid of organic matter and minerals, which has
important significance to the occurrence of oil and gas in continental shales.
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Table 1 Geochemical parameters of experimental samples
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Fig. 2 OM-clay-carbonate complexes in the Dongying sag
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Fig. 3 OM-clay-sulfate complexes in the Dongying sag
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Table 2 Statistics of organic acid contents in the Upper Es' shales at different depths in the Dongying sag
= e DAY 3 WA ﬁ%é’ﬁﬁi(%) N L .
e RN HEmM  PEA” (/) T TN ¥ S 7 WMHFR)  TEHRER()
S1.952 Est 1138 2476 9 5 80 6 0.036 5 0.016 3
SLL953 Es! 1341 11253 10 8 70 12 0.102 6 0.0322
SL954 Es! 2021 1454 16 7 70 7 0.016 6 0.014 9
S1.955 Es! 2605 8 294 50 15 29 6 0.029 5 0.020 3
S1.957 Est 3608 5049 35 15 41 9 0.002 0 0. 008 5
F3 LHI73 TUAHRBNBAENLER 0 cWEFUR
Table 3 Thermal simulation results on organic acid in = Y EW B
1000 - VPR R
LLH973 shale
FEd Wi/ WiTTEE TRORER/ g 2000
JEURE 2. 470 0. 400 0. 102 b 3000
175 CHt 0.178 0.038 0.075 '
250 CHf 0. 169 0. 024 0.011 4000
300 CHf 0. 736 0. 064 0. 050
5000 | | |
%4 FEMBEERRAETHESONRS BT 00 200 400 600 800
L . A R AR & i (ng/g)
Table 4 Statistical contents of free state organic acid in the
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Fig. 8 Relationship between acetate in different shales and
depth
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Fig. 9 Relationship between porosities and depths of shales
in Dongying sag
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