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Migration Fractionation Effects of Pyrrolic Nitrogen Compounds of
Crude Oil in Weizhuang Area, Gaoyou Sag
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Abstract: The fractionation of pyrrolic nitrogen compounds has been applied widely on studying secondary hydrocarbon mi-
gration. As for a biodegraded crude oil, the effect of biodegradation on pyrrolic nitrogen compounds should be studied. The
normal crude oil occurs in the reservoirs of Wei 2, Wei 9 and Wei 11 in Weizhuang area of Gaoyou sag, but the oil with little
biodegradation occurs in reservoirs of Wei 5, Wei 6 and Wei 8. By comparison among concentration of nitrogen compounds,
relative contents of pyrrolic N-H shielded carbazoles and parameters of C,;1~ /Cs ™, Pr/nCy;, the results show that slight
biodegradation has little effects on the relative contents and distribution of pyrrolic nitrogen compounds, but has certain
effect on its concentration. Hence, variation of relative contents of pyrrolic nitrogen compounds would imply the secondary
migration direction of hydrocarbon. The results indicate that hydrocarbon originated from the deep depression zone and Che-
luo saddle and injected westward and southwestward in Weizhuang area.
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Fig. 1 Saturated hydrocarbon chromatographs and sterans and trepans mass-chromatographs from normal oil and biode-

graded oil in Weizhuang area

1

Table 1 Geochemical parameters of crude oil in Weizhuang area

Co1~ /Co2et Pr/nCiz Ph/nCig Pr/Ph Tm/Ts

Cer/ % Cas/ % Cae/ % Car /Cay

2 1. 08 0.27 0. 50 0.53 2.40 22.02 29. 64 48. 34 0. 46

5 0. 44 0.63 1. 46 0. 40 2.51 23.23 27.62 49. 15 0. 47
5—13 0. 55 0.76 1.55 0. 44 2. 50 23.43 27.32 49. 25 0. 48
5—18 0.48 0.91 1.85 0. 35 2.62 23.94 29.33 46. 73 0.51
5—19 0.37 0. 83 1.53 0. 35 2.46 22.77 28.61 48.61 0.47
5—21a 0. 41 1. 88 3.27 0. 37 2.37 23.42 29. 10 47.48 0. 49
5—29 0. 44 1.28 2.74 0. 36 2.52 25. 60 28. 34 46. 06 0. 56
6—2 0. 36 1. 00 3.02 0. 26 2.73 22. 88 31.78 45. 34 0. 50
8 0. 27 0.61 1. 30 0.19 2.61 23.45 26. 60 49. 96 0.47

9 0. 57 0.31 0. 64 0. 46 1.97 24.28 27.65 48. 06 0.51
X11 0.58 0.32 0.59 0. 49 2.42 25.95 27.25 46. 80 0. 55
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Fig. 2 Analysis of the effect of biodegradation on relative distribution of pyrrolic nitrogen compounds in crude oils

2 2
Table 2 Migration parameters of pyrrolic nitrogen com-

pounds of crude oil in Weizhuang area

a b c d e f
¢ 2, XII 6—2 519 Eifi+, 1.46 12.70 26.43 0.21 0.48 42.48
, 2 1.8—/ 5-13 Eific2 1.32 12.08 27.10 0.20 0.45 47.79
ZDMCIOO% 11. 62% ,10. 66% , 5 Eifiq2 0.69 6.99 35.64 0.12 0.20 116.56
5-18 Eifi+2  1.40 12.32 26.57 0.20 0.46 32.07
» 519 8 5-21aE1fi+,  1.18 11.13 28.17 0.18 0.40 40.25
1, 8 —/> DMC100% , 529 Eific» 1.16 10.80 28.31 0.18 0.38 34.96
12. 70% ,13. 88% ; 8 E fi 1.68 13.88 24.62 0.23 0.56 13.17
62 Eifit: 1.18 10.66 28.56 0.18 0.37 107.94
o XIL o 6—2 . 5719 2 Efi 1.55 12.77 33.95 0.24 0.38 23.00
. 8 NEX’s-DMC/>DMC100 % 9  Eifis 1.27 11.25 30.04 0.19 0.38 14.21
30. 60% R 28. 56% , 26. 43% , 24. 62%. X1l Ei1 /i 1.07 11.62 30.60 0.20 0.38 10.57
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Fig. 4 Hydrocarbon migration direction of Wei 5 block indicated by the parameters variation of pyrrolic nitrogen compounds
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