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Abstract; In order to finely describe the hydrocarbon generation and expulsion process of source rocks and provide rea-
sonable key parameters for quantitative evaluation of oil and gas resources, we carried out a simulation research under
semi-open system on hydrocarbon generation and expulsion for the dark mudstone with Type-lll kerogen in the Eocene
Pinghu Formation in the Xihu Sag,East China Sea Shelf Basin. The results show that the process of hydrocarbon genera-
tion and expulsion can be divided into five stages as follows,1) R, =0.5% —0.7% ,when oil was generated slowly with-
out expulsion;2) R, =0.7% —1.0% ,when oil was generated and expelled rapidly;3) R, =1.0% - 1.5%, when oil
began to be cracked into hydrocarbon gas;4) R, =1.5% -2.3% ,when gas generation predominated;and 5) R, >2.3%,
when only dry gas was generated. Oil expulsion threshold (R,) of the source rock of this type is about 0. 7% (R, =
0.7% ) ,having a wide gas-window of R, =1.0% —3.0%. So it can maintain relatively strong gas generation ability at
high- and over-mature stages, belonging to gas-prone source rock. Following the study on experimental results and the
characteristics of hydrocarbon generation and expulsion in samples, we established a set of mathematical models for the
evaluation of the process and potential of gas generation and oil generation and expulsion of the dark mudstone with Type-
Il kerogen in the study area. Compared with the thermal simulation experiment in a closed system,the cumulative yield of
oil in the semi-open system is higher and closer to that under actual geological conditions. Accordingly,we may conclude

that more oil and gas resources may exist in the Xihu Sag.
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Table 1 The scheme for the simulation of hydrocarbon generation and expulsion of dark mudstone with Type-III

kerogen in the Upper Pinghu Formation in Well K4, Xihu Sag,East China Sea Shelf Basin

JF5 BHUERR/m BHEE/C O B R/ % BRATE S /MPa HERZEIET)/MPa K22/ MPa HERRIRE/C IHIRASEL /L R g
1 2 800 335 0.80 64.40 33.60 2.80 140 48 79.52
2 3900 360 1.25 93.60 50.70 5.85 160 48 79.76
3 4 450 400 1.50 111.25 57.85 6.68 180 48 79.70
4 5 200 455 1.80 130. 00 72.80 10.40 190 48 79.88
5 5900 480 2.00 153.40 82.60 11.80 210 48 79.58
6 6 200 525 2.50 161.20 93.00 15.50 220 48 79.69
7 6 400 575 >3.00 166. 40 96. 00 16.00 220 48 79.62
R2 FieAWMBTFHANRETRRERESLDMRFGETARUIBER

Table 2 Simulation results of the Pinghu Formation dark mudstone with Type-Ill kerogen sampled from the Xihu Sag,

East China Sea Shelf Basin,under proximate geological conditions

e g, TR RERN oo R ROR e
ppg PR SRS gy ey RITWE HIIN it gy PRI RITHER
(mg ) (mg o) (nl- &™) (g )

1 335 0.80 19.65 19.76 39.41 37.61 16.72 21.23 58.82 60. 63
2 360 0.98 49.77 18.29 68.06 95.27 19.12 25.15 62.14 93.21
3 400 1.48 51.61 5.83 57.44 98.79 38.48 47.21 73.71 104. 64
4 455 1.74 51.62 3.51 55.13 98.82 77.16 79.17 83.25 134.30
5 480 2.07 51.90 2.32 54.22 99.35 101.12 100.70 93.10 154.92
6 525 2.30 51.98 1.40 53.38 99.51 129.27 117.12 96. 10 170.51
7 575 2.91 52.24 0.49 52.73 100.00 158. 44 136.87 98.63 189.61

500 R, BEIESSCHR[30 - 31 ] 5 5l Wi AR IS R A IE S % SCHR (32 - 33 | 5 245 1 5 TOC [,
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Fig.2 Relationships between the cumulative volume yield of

hydrocarbon gas and R, of the Pinghu Formation dark mudstone

with Type-Ill kerogen in the Xihu Sag, East China Sea Shelf Basin
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Fig.3 Relationship between the cumulative yield of oil and

R, of the Pinghu Formation dark mudstone with Type-1Il
kerogen in the Xihu Sag,East China Sea Shelf Basin
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Fig.4 Relationship between the cumulative yield of hydrocarbon
and R, of the Pinghu Formation dark mudstone with Type- Il

kerogen in the Xihu Sag,East China Sea Shelf Basin
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(The experimental data of the closed system are derived from

reference [21].)
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reference [21].)
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