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Bio-precursor characterization and hydrocarbon generation potential
of shale in Eocene Huadian Formation, Huadian Basin
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Abstract; A set of high-quality oil shales developed in the FEocene Huadian Formation in the Huadian Basin, Jinlin
Province. Twenty-two rock samples were collected from the Guanglangtou district for bio-precursor and hydrocarbon
generation potential analyses. Two samples containing different types of algae were chosen for thermal simulation. The
Huadian shale has a high TOC content ( 10.6% -39.6% ) and a high Rock-Eval hydrogen index ( HI) value
(887 mg/g) , suggesting a good hydrocarbon generation potential. Detailed bio-precursor analyses demonstrated
that the organic matter was dominated by phytoplankion, such as lamalginite and telalginite (including botryococcus
and diatom) , and fragments from benthic macroalgal rhodophyte were found in some thin layers. Higher plants
mainly include detrital vitrinoids, fungi and detrital plastids, and sporophytes. The sample HD-20 with more benthic
algae produced the maximum amount of hydrocarbon (427 mg/g) at 400 °C (R, =1.02%), while the sample HD-21
dominated by planktonic algae produced the maximum amount of hydrocarbon (909 mg/g) at 425 °C (R, =1.18%).
Thermal simulation experiments showed that the sample HD-21 had a much higher hydrocarbon generation poten-
tial than the sample HD-20, even though the TOC content of HD-20 was much higher, indicating that the benthic
macroalgal macerals have a much lower capacity to generate oil when thermally mature.
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Fig.1 Distribution and sampling location of Huadian shale, Huadian Basin
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Fig.2 HI vs. OI of Huadian source rocks, Huadian Basin
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Table 1 TOC content and Rock—Eval parameter for Huadian source rocks, Huadian Basin

=253 b 25 w(T0C)/% $,/(mg-g') S,/ (mg+g") To/C I/(mg-g') Iy/(mg-g"') R/%
HD-1 BAaRA 5.20 0.08 28.1 439 540 20
HD-2  RRfEieH 9.20 0.23 67.5 441 734 16 0.39
HD-3 iiWiE =y 4 29.4 0.65 185.0 440 629 17
HD-19 Ve 4 27.3 0.96 209.0 443 766 11
HD-20 T 4 39.6 0.95 194.0 436 490 21
HD-21 T 4 29.8 1.28 259.0 446 869 7
HD-22 bWk 4 33.8 0.81 222.0 443 657 20
HD-4 WA 4 24.9 1.04 216.0 448 867 7
HD-5 HiiWiE 4 29.2 0.73 146.0 438 500 25 0.43
HD-6 M FA 2.40 0.01 8.2 440 342 14
HD-7 &S 4.40 0.04 25.4 439 577 13
HD-8 Ve 5 16.6 0.35 118.0 442 711 18
HD-9 THTTE 5 10.6 0.29 85.3 443 805 13
HD-10 T 5 16.8 0.49 149.0 443 887 10
HD-11 A # 4.90 - 0.01 - - 400
HD-12  Eibies 3.30 0.09 22.2 442 673 17
HD-13  MEbIiiRs 6.60 0.11 15.2 437 230 31
HD-14 BibFies 1.60 0.01 3.9 440 245 19
HD-15 et 7.30 0.11 45.3 441 621 12 0.43
HD-16 T 19.8 0.43 122.0 443 616 24
HD-17 T 21.7 0.45 176.0 444 811 8
HD-18 T 16.0 0.35 125.0 444 781 15 0.39
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Table 2 Relative amounts of different bio-precursor macerals in Huadian source rocks, Huadian Basin

e JEIRH % IR/ % eI/ % B R4/ %
7 GEMPEEIR TR EIREEIMA R ERIE MOEEERE TR mESE R RS
HD-1 2.0 - 8.0 30.9 - 59.1 -
HD-2 - 73.3 - 26.7 - - -
HD-3 20.5 43.2 36.3 - - - -
HD-19 - 87.7 - 12.3 - - -
HD-20 5.6 50.9 43.0 - - - 0.5
HD-21 30.0 67.6 - 2.4 - - -
HD-22 10.0 76.3 - 13.7 - - -
HD-5 - 20.8 - 66.2 5.0 8.0 -
HD-6 - - - 61.5 10.0 28.5 -
HD-7 - - - 19.6 4.0 76.4 -
HD-8 - 97.0 - 3.0 - - -
HD-9 - 98.0 - 2.0 - - -
HD-10 - 95.0 5.0 - - - -
HD-12 - 70.0 - 30.0 - - -
HD-14 - - - 35.5 - 64.5 -
HD-15 - 86.2 - 13.8 - - -
HD-16 - 36.5 63.5 - - - -
HD-17 - 86.5 - 13.5 - - -
HD-18 - 91.8 - 8.2 - - -
HD-1 2.0 - 8.0 30.9 - 59.1 -
HD-2 - 73.3 - 26.7 - - -
HD-3 20.5 43.2 36.3 - - - -
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Fig.3  Microphotographs of lamalginite maceral in the Huadian samples, Huadian Basin
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