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Geochemical Characteristics of the Saturate Hydrocarbon of
Crude Oils and Bituminous Sandstone Extracts Separated by
Chromatographic Columns with Different Packed Methods

ZHU Lei', WANG Yuehui's YANG Yong-cai's QIN Liming's ZHANG Hong-you’

(1. State Key Laboratory for Petroleum Resource and Prospecting, China University of
Petroleum, Beijing 102249, China; 2. Technical Department of Tianjin Branch of China
National Offshore Oil Corporation Limited, Tianjin 300452, China)

Abstract: The fractions of crude oil and bituminous sandstone extract were separated by chromatographic columns
with four packed methods, that is respectively, alumina (5 g), alumina (3 g) at the top and silica gel (2 g) in the
bottom, silica gel (3 g) at the top and alumina (2 g) in the bottom, silica (5 g). The saturated hydrocarbons
were analyzed by gas chromatography-mass spectrometry, and the compositions of biomarkers were compared.
The results show that the four column chromatographic methods yield slight affection to the distributions of
isoprenoid alkanes, tricyclic terpanes, hopanes and regular steranes in the saturated hydrocarbon fraction, but
apparent affection to the occurrence of high molecular weight n-alkanes and diasteranes.
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Tab.1 Saturate, Aromatic. Polar and Asphaltene Fractions of the Crude Oils and Bituminous
Sandstone Extracts Separated by Chromatographic Columns with Different Packed Methods
/g = +
ZLI1-1 1 I 5 60. 68 19.23 10. 68 9. 40 79.91
ZL1-2 1 II 32 61.50 19.25 10. 16 9.09 80. 75
ZL1-3 1 i 3:2 61. 89 19.23 10. 49 8.39 81.12
ZL1-4 1 v 5 59. 61 20. 69 10. 34 9. 36 80. 30
ZL2-1 31 1 5 37.89 14. 98 21.59 25.55 52. 86
7ZL2-2 31 I 3:2 35.29 16. 74 22.62 25.34 52.04
Z1.2-3 31 I 32 38.43 16. 20 20. 83 24. 54 54.63
Z1.2-4 31 \Y 5 35.19 16. 67 21.76 26. 39 51.85
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Fig.1 Total Ton Chromatogram (TIC) Shows the Distribution of the Saturates in the Crude Oils and
Bituminecus Sandstone Extracts Separated by Chromatcgraphic Columns with Different Packed, Methods
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Fig.2 Biomarker Fingerprinting and Parameters of the Crude Oils and Bituminous
Sandstone Extracts Separated by Chromatographic Columns with Different Packed Methods
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Tab. 2 Hopane Parameters of the Crude Qils and Bituminous Sandstone Extracts
Separated by Chromatographic Columns with Different Packed Methods

Ty Cao  /  CaoTs/ (CooTst Cx Csi 208/ /
(Ts+Tm) Cao Cn ) / CaoT's (228+ 22R) Cs0
ZL1-1 I 0 0. 44 0.11 0.33 0.57 0. 46 0.078
ZL1-2 I 0 0. 44 0.11 0.33 0. 56 0. 46 0.081
ZL1-3 il 0 0. 44 0.11 0.31 0.57 0. 45 0. 080
ZL1-4 \Y 0 0.43 0.11 0. 34 0.58 0. 44 0.078
P 0 0.02 0 0.09 0.03 0. 04 0. 04
7121 I 0. 44 0.24 0.27 0.73 0.61 1.30 0
7122 I 0. 44 0.25 0.27 0.76 0. 63 1.26 0
7123 il 0.43 0.25 0.28 0.73 0.61 1.27 0
7124 \Y 0.45 0.25 0.26 0.73 0.61 1.29 0
P 0. 04 0. 04 0.07 0. 04 0.03 0.03 0
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Tab.2 Sterane Parameters of the Crude Oils and Bituminous Sandstone Extracts
Separated by Chromatographic Columns with Different Packed Methods
( + )/ aaa20R aaa20R Cao 208/ Cao B/ /
C27/Cx Cag/ Ca9 (20S+20R) (aa+3)
ZL1-1 I 0.01 0. 35 0.90 0. 25 0. 21 0.02
ZL1-2 II 0.01 0.34 0.92 0.25 0.20 0. 05
ZL1-3 il 0.01 0. 36 0.93 0. 25 0.21 0. 05
ZL1-4 v 0.01 0. 34 0.93 0.24 0. 21 0. 04
Ps 0 0. 06 0.03 0. 04 0. 05 0. 60
Z1L2-1 I 0.03 0.59 0. 44 0. 36 0. 35 0. 06
Z1.2-2 I 0.03 0. 62 0. 46 0.36 0.36 0.10
ZL2-3 il 0.03 0.59 0.45 0.35 0.37 0.10
Z1.2-4 v 0.03 0.59 0. 44 0.36 0. 36 0.11
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Fig. 5 Cross-plots of Sterane Parameters of the Crude Oils
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