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Table 1 Geochemical parameters of kerogen in Estonian oil shale

T Si Sz Tmax HI ol TOC
(mg/g) (mg/g) (°C) (mg/g TOC) (mg/g (%)
% 1.92 498.92 425 895 16 55.76
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1 [ AR 5 5 2% KBr (75 mg) YR A5 IR B o KBr 1E A% A8 SORAMEK 43
M COx HIFH
1.3 RREE S SHREIR
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SE AT R IR BE AR I T 5 DA 1 2 A
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Fig.1 (a) Total ion current of GC-MS for the stepwise pyrolyzates of kerogen from Estonian oil shale ; (b) m/z

124 mass chromatograms in the stepwise pyrolyzates of kerogen from Estonian oil shale
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Fig.2 (a) The m/z 83+85 mass chromatograms in the stepwise pyrolyzates of kerogen from Estonian oil shale ; (b)

m/z 58 mass chromatograms in the stepwise pyrolyzates of kerogen from Estonian oil shale

2.1.2 460 °CHME = 20 3 A AE
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Fig.3 (a) The m/z 92+106 mass chromatograms in the stepwise pyrolyzates of kerogen from Estonian oil shale;

(b) m/z 97 mass chromatograms in the stepwise pyrolyzates of kerogen from Estonian oil shale
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Fig4 (a)Total ion current of GC-MS for the single pyrolyzates of kerogen from Estonian oil shale ; (b)m/z 124
mass chromatograms in the single pyrolyzates of kerogen from Estonian oil shale ; (c) m/z 83+85 mass
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Fig.5 FT-IR spectra of Kerogen from Estonian oil shale
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Sequential Stepwise Pyrolysis of Estonian Kerogen for

Gloeocapsomorpha Prisca Research

AO Tian'?, MENG XianXin'?, LU Hong', ZHANG ZhiRong?, Peng PinAn'

1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Science,
Guangzhou 510640

2. University of Chinese Academy of Sciences, Beijing 100049

3. Sinopec Key Laboratory of Petroleum Accumulation Mechanisms, Wuxi Institute of Petroleum Geology, PEPRIS, SINOPEC,

2060 Lihu Rd., Wuxi, Jiangsu 214126

Abstract: [Objective] Ordovician kukersite oil shale is composed almost exclusively of Gloeocapsomorpha
prisca (G. prisca) alginite. It is an important source rock from the PaleoZoic, but it has only sporadically been
detected and reported in the Tarim Basin in China. Therefore, rapid identification of G. prisca in source rocks is
important geochemical work. [Methods] Here, kerogen from Estonian oil shale was analyzed using sequential
stepwise pyrolysis at 50 °C intervals from 310 °C to 610 °C to investigate its chemical constitutions. [Results] We
found that the pyrolyzed hydrocarbons formeds by “sequential stepwise pyrolysis were dominated by
5-n-alkyl-1,3-benzenediols. This probably reflects thésxmajor contribution of selectively preserved, highly resistant
biomacromolecules from the outer cell walls of G. prisca. The kerogen was also characterized by a high content of
short-chain alkanes, but abnormally, high-carbon-number (>nCy9) n-alkane/enes appeared at 560 °C. A consistent
formation of alkyl benzenes; alkyl thigphenes, and alkyl ketones also appeared at the middle to high temperature
points (460-560 °C). All pyrolyzates had a lower carbon number and alkyl side chains with a distinct distribution
of weak odd-over-even carbon numbers. The abundant and continuous generation of 5-n-alkyl-1,3-benzenediols
and its homologues in the pyrolyzates can help to quickly identify whether source rocks contain G. Prisca. In
addition, the composition characteristics, product changes, and product correlation of the pyrolyzates at different
temperatures are helpful when investigating the structure of kerogen. The results of sequential stepwise pyrolysis
suggested that the macromolecules of kerogen were formed mainly by the polymerization of
5-n-alkyl-1,3-benzenediols in G. prisca. The units in polymer macromolecules—including phenol rings, thiophene
rings, and normal alkyl chains—are inter-molecularly connected by C-C and C-O bonds. [Conclusions] The
distribution changes of different series of compounds obtained at different temperatures by sequential stepwise

pyrolysis can be applied to other organic-rich oil shales. This approach can be used to reveal the details of algal
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evolution and determine the various sources of organic matter in kerogen.

Key words: oil shales; stepwise pyrolysis; G. Prisca; kukersite shale; kerogen structure
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