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Effective reservoir spaces of Paleogene shale oil
in the Dongying Depression, Bohai Bay Basin

BAO Youshu

( Exploration and Development Research Institute of SINOPEC Shengli Oilfield Company, Dongying, Shandong 257015, China)

Abstract; A comprehensive research method to determine effective reservoir spaces of shale oil was formulated
based on GRI shale porosity and oil saturation testing, high-pressure mercury injection and geochemical analysis.
The pore size distribution, the smallest pore diameter limit for oil occurrence, and the porosity condition for
recoverable oil from the Paleogene shale in the Dongying Depression were discussed. The relationship between porosity
and pore size distribution showed that shale porosity is negatively correlated to the volume portion of pores smaller than
10 nm (diameter) , while positively correlated to the volume of pores with diameter larger than 10 nm, and that the
pores wider than 10 nm are the critical contributor to the reservoir space of high-porosity shale. Shale oil mainly exists
in pores wider than 10 nm. The statistical relationship between OSI (Oil Saturation Index) and porosity showed that
the shale with a porosity above 6.5% is favorable for the occurrence of recoverable oil.

Key words: oil saturation; lowest pore size limit for oil occurrence; recoverable oil; high pressure mercury in-

jection; shale oil; Paleogene; Dongying Depression; Bohai Bay Basin
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Table 1 Parameters of high-pressure mercury injection
samples of Dongying Depression, Bohai Bay Basin

‘ ) ‘ T/ %
Femss  HE/m 2 i — —
Bt mmi  AEmekA B
Fan120-1 326594 Es,  HeREFKE 138 65.0 20.3 0.9
Fan120-2 3279.90 Es,  HeREFKE 114 749 12.5 1.2
Fan120-3 3287.20 Es, B\ SINIY/ &) 37.7 414 18.0 2.9
Fan120-4 331970 Es,  HeREFKE 163 68.7 13.5 1.5
Fanyel-1 3169.00 Es;  EMRIKFEJESE 463 226 27.7 3.4
Fanyel-2 3 171.50 Es;  HulkBFKAE 198 62.8 14.3 3.1
Fanyel-3 3 180.80  Es; ERIKFE W s 45.1 18.0 31.3 5.6
Fanyel—-4 3 193.80 Es; BEARIKE A 34.0 437 19.3 3.0
Fanyel=5 3202.10 Es; BERaFE 372 328 23.4 6.6
Liyel-1 3 634.00 Es; ZSURRKETUE 46.6 169 30.9 5.6
liyel-2  3638.30 Es;  ERMRIKBEICE 417 255 28.8 4.0
Liyel-3  3640.50 Es; ZURRKFITUE 433 242 27.7 4.8
Liyel-4 364490 Es; ZURWRKFTTUE 475 222 25.6 4.7
Niuyel-1 3296.60 Es; SU2WKFEITE 318 352 26.8 6.2
Niuyel-2 3301.50 Es; ZUZWRKGEIIE 38.6 325 25.7 3.2
Niuyel-3 3303.60 Es;  JBRKFTE  43.1 321 20.9 3.9
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Fig.2 Porosities contributed by different size pores

of shale in Donging Depression, Bohai Bay Basin
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Fig.3 Relationship between porosity and volume portion of given size pores for shale in Dongying Depression, Bohai Bay Basin
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Table 2 Analysis results of shale samples of Dongying Depression, Bohai Bay Basin

SR GRI 53471 FERA LA FLBR AR E 43t/ %
g 100 —7 S,/ AR S A
% ! 2 e FIERUE, o 10-100 nm 5100 nm
(mg-g') (mg-g') T % %

Fan120~1 59.13 39.90 0.00
Fan120-2 57.96 25.82 0.00
Fan120-3 99.64 0.36 0.00
Fan120-4 92.58 7.42 0.00
Fanyel-1  4.30 2.20 21.19 448 6.37 19.40 30.06 66.06 3.88
Fanyel-2  1.76 1.93 7.49 445 4.44 81.38 18.62 0.00
Fanyel-3  6.65 3.84 45.18 450 10.17 9.71 58.19 39.63 2.18
Fanyel-4 1.7 1.77 7.18 446 5.94 2.59 71.82 25.83 2.35
Fanyel-5  4.81 3.83 24.06 450 8.49 20.56 38.26 55.53 6.21
Livel-1 325 5.99 11.61 440 16.04 14.93 11.52 67.58 20.90
liyel -2 2.49 5.43 9.84 439 11.19 8.36 31.84 66.78 1.38
Liyel-3  2.79 5.99 11.59 438 13.15 19.54 25.15 69.22 5.63
Liyel-4  4.64 7.73 18.90 446 17.69 33.86 18.99 64.05 16.96
Niugel-1  11.58 10.10 96.16 444 11.59 34.86 20.01 61.82 18.17
Niugel-2 428 4.37 30.70 442 11.99 17.71 36.71 51.20 12.09
Niuyel-3  3.32 2.94 22.49 442 7.43 14.31 61.04 38.96 0.00
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Fig.4 Relationship between oil saturation and the portion of given size pores for shale in Dongying Depression, Bohai Bay Basin
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