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Abstract: Nitrogen is an important element in crude oil. Due to the low nitrogen content and high C/N ratio of crude oils,
the isotope samples are difficult to be prepared, resulting in the few studies and applications using the isotope. In this work,
a series of crude oil samples from several typical sedimentary basins in China were determined to reveal the distribution char-
acteristics and the main influence factors of nitrogen isotope in different sedimentary environments. To measure the carbon
and nitrogen isotope values of crude oil samples, the research uses an elemental analyzer (EA) coupled directly to an isotope
ratio mass spectrometer (IRMS) , based on Dumas combustion method. The results show that there are obvious differences
between nitrogen isotopes of crude oil in different sedimentary environments. The values of the marine sedimentary environ-
ment are significantly lighter than the continental sedimentary environment. In the continental sedimentary environment, the
composition characteristics of nitrogen isotope in crude oil are related to the salinity and redox condition of the sedimentary
environment. The higher nitrogen isotope values appeared in suboxic/dysoxic and slightly saltish water column conditions,
which is beneficial to denitrification and thus resulting in heavy nitrogen isotope values in oil.
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Table 1 Geochemical characteristics of source rocks in study areas
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Table 2 Geochemical test results of crude oil in different sedimentary environments

SRAE L X 8" N/ %o 8 C/ %0 N/ % C/% Ty 5t/ C B2 Pr/Ph
- 5.7~9.0 -27.4 ~-26.3 0.22 ~0.57 55.58 ~86. 81 0.05 ~0.06 0.87 ~1.24
g 6.8 (7) -26.8 (7) 0.44 (7) 75.81 (7) 0.05 (2) 1.06 (2)
WAiT 16.8 ~20. 8 -31.5~-30.2 0.12 ~0.22 84.31 ~87.33 0.28 ~0.35 1.06 ~1.29
- 18.1 (7) -31.5 (7) 0.16 (7) 85.90 (7) 0.32 (3) 1.18 (7)
e 16.4 ~20.3 -31.6 ~-30.9 0.52 ~1.06 47.56 ~85. 04 0.05 ~0. 06 0.42 ~0.64
e 18.8 (17) -31.3 (17) 0.72 (17) 78.62 (17) 0.05 (2) 0.53 (17)
T 11.7 ~15.4 -28.4 ~-25.4 0.21 ~0. 89 80. 48 ~84. 56 0.85 ~1.49 0.26 ~1.48

13.6 (6) -26.8 (6) 0.56 (6) 82.47 (6) 1.17 (5) 0.55 (5)
i 7.0 ~12.1 -30.6 ~-28.1 0.39 ~0. 86 56.62 ~92.75 0.22 ~0.27

8.9 (9) -28.9 (9) 0.65 (9) 79.66 (9) 0.24 (3)
o A -0.9~1.4 -32.7~-29.3 0.08 ~0.51 59.24 ~87.28

0.58 (10) -31.9 (10) 0.25 (10) 82.36 (10)
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Fig.1 Statistical histogram of carbon and nitrogen

isotope in crude oil samples
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Fig.3 Relationship of carbon and nitrogen isotope ratios

of crude oil in different sedimentary environments
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of crude oil in different sedimentary environments
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