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Characteristics of nitrogen-containing compounds in shale oil and
adjacent shales in well FY 1, Jiyang Depression, Bohai Bay Basin

LIU Peng'**, TAO Guoliang'*”, LI Maowen"*”, LI Zhiming" >,

JIANG Qigui"*?, BAO Yunjie"*?, XU Ershe'*’
(1. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214126, China;
2. State Key Laboratory of Shale Oil and Gas Enrichment and Effective Development, Wuxi, Jiangsu 214126, China;
3. SINOPEC Key Laboratory of Petroleum Accumulation Mechanisms, Wuxi, Jiangsu 214126, China)

Abstract; The composition of shale oil and neighboring shales with different lithofacies in well FY 1 in the Jiyang
Depression of Bohai Bay Basin was analyzed with negative-ion electrospray ionization ( ESI) and Fourier
transform-ion cyclotron resonance mass spectrometry ( FT-ICR MS). The molecular compositions of pyrrole
nitrogen compounds were compared. The heteroatom compounds of shale oil and two core extracts were mainly N,
compounds. The high resolution mass spectrum and fingerprint details, the DBE and carbon number distribution
of N, compounds, and the average molecular weight of N, compounds of three samples all showed that the compo-
sition of pyrrole nitrides in shale oil is similar to that of lamellar shale extracts, but different from the massive
shale extracts. The ESI and FT-ICR MS has an ultra-high resolution and can effectively show the fine molecular
composition differences of heteroatomic compounds in different types of samples. The analysis results can provide
a reference for the near source tracing of terrestrial shale oil.
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Fig.2 Partial negative-ion ESI FT-ICR mass spectrum (m/z 406-420)

of shale oil and extracts from well FY 1, Jiyang Depression, Bohai Bay Basin
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Fig.1 Broadband negative—ion ESI FT-ICR mass spectrum (m/z 200-700)
of shale oil and extracts from well FY 1, Jiyang Depression, Bohai Bay Basin
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Fig.3 Expanded mass scale spectrum at m/z 412 of shale oil
and extracts from well FY 1, Jiyang Depression, Bohai Bay Basin
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