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Geochemical Characteristics of Aromatics in Crude Oil and Oil-Source
Correlation of the Jurassic Sangonghe Formation in Moxizhuang,
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Abstract: In this study, the crude oil samples of Jurassic Sangonghe Formation in Moxizhuang area were selected and
analyzed by geochemical experiments. The geochemical characteristics of aromatic compounds in crude oil samples of
Sangonghe Formation in Moxizhuang area were analyzed by gas chromatography-mass spectrometry. Combined with
carbon and hydrogen isotopes of n-alkanes, the source, maturity and sedimentary environment of organic matter were
determined. The results show that the crude oil of Jurassic Sangonghe Formation in Moxizhuang area is dominated by
phenanthrene series compounds, and the contents of pyrene, benzopyrene compounds are relatively abundant. The
contents of compounds 1,2,5-trimethylnaphthalene, biphenyl, anthracene and perylene derived from higher plants are
less. Combined with the characteristics of hydrogen isotope composition of monomer hydrocarbons, it indicates that the
organic matter is mainly derived from lower aquatic organisms, with a little contribution from higher plants. The
dominant fluorene in the three fluorene series compounds reflects that the sedimentary environment of the crude oil in
the Sangonghe Formation is dominated by freshwater deposition, and the reducibility is weak. The maturity parameters

such as MPI-1, Fi and F all show that the thermal evolution degree of crude oil in Sangonghe Formation is high and it
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is in the high maturity stage. By using cluster analysis method, combined with the comparison results of monomer
hydrocarbon carbon isotope and some aromatic hydrocarbon parameters, it is indicated that the crude oil of Sangonghe
Formation has a good genetic relationship with the source rock of Permian Lower Wuerhe Formation. The results can
provide reference for the exploration and development of oil and gas resources in Moxizhuang area.

Key words: Junggar Basin ; Moxizhuang area ; sangonghe group ; crude oil ; aromatics ; isotopes ; oil-source

correlation
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Fig.1 Regional geology and stratigraphic lithology map of Moxizhuang area

(a) Junggar basin tectonic unit; (b) structural unit of Moxizhuang area; (c) Jurassic strata lithology in Moxizhuang area
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Tab. 1 The relative content of aromatic compounds in crude oil in the study area

H5 J=XA a b c d e f 9 h i i k I m n 0 p
1 Jis 56.56 8.79 0.09 10.06 3.11 546 412 034 050 453 3.00 004 221 034 030 055
JE3 Jis 63.05 5.49 0.06 6.31 304 344 240 055 069 548 601 008 202 030 037 070
102 Jis 53.20 1218 008 1114 287 716 562 033 045 298 142 002 179 024 02 033
103 Jis 54.01 11.36 0.09 9.67 229 589 579 045 068 323 425 004 135 020 024 044
JE 106 Jis 57.44 9.26 014 1040 295 630 433 044 054 319 195 003 215 026 025 0.39
H 107 Jis 75.48 1.96 0.07 9.63 317 174 074 049 065 162 216 001 195 012 010 0.12
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Fig.2 Macroscopic composition diagram of aromatic hydrocarbons in crude oil in the study area
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Tab.2 The relative content of naphthalene series compounds in crude oil in the study area

= =i *® SiE-= 5 UiE S5 = ILLEE 23 BIGEE S5

FE 1 Jis 0.16 0.36 0.58 30.66 60.45 7.79

3 Jis 0.72 1.86 259 23.86 59.51 11.46
JE 102 Jis 0.04 0.11 0.50 45.96 48.88 4.50
JE 103 Jis 0.14 0.29 0.83 37.46 54.44 6.84
JE 106 Jis 0.12 0.23 0.39 31.66 60.18 7.41
JE 107 Jis 1.56 1.65 5.65 9.68 39.95 4151
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Tab. 3 Relative content of phenanthrene series compounds in crude oil in the study area

s J=DA E[S GiEE R = HIRE I
JE Jis 8.52 30.08 37.15 23.25 1.00
£ 3 Jis 6.21 27.50 39.33 25.67 1.29
JE 102 s 13.83 34.42 34.15 16.93 0.67
JE 103 Jis 12.33 31.19 33.65 21.92 0.91
JE 106 s 12.48 33.26 35.20 18.21 0.84
JE 107 s 3.83 30.70 41.13 23.33 1.00
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Fig. 3 The mass chromatographic characteristics of methylphenanthrene series compounds in crude oil in the study area (m/z=192)
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Tab. 4 Related parameters of phenanthrene series compounds in crude oil in the study area

FiRc MPI-1 MPI-2 Fi F2 Rc (MPD)
1 0.84 0.92 0.46 0.25 0.90
HE 0.87 0.96 0.45 0.25 0.92
102 0.76 0.82 0.47 0.26 0.86
103 0.88 0.95 0.52 0.28 0.93
106 0.78 0.84 0.47 0.26 0.87
107 1.34 1.48 0.53 0.29 1.21

3 MPI-1=1.5x (3-MP+2-MP) / (P+9-MP+1-MP) ; MPI-2=3x (2-MP) / (P+1-MP+9MP) ; F;= (3-MP+2-MP) / (1-MP+9-MP+3-
MP+2-MP); F,= (2-MP) / (1-MP+9MP+3MP+2MP); Rc (MPD) = MPI-1 x0.6+0.4 7]
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Fig.4 The crude oil methylphenanthrene index F1-F2 discriminant diagram in the study area
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Fig.5 The content triangle diagram of triaryl sterane Cas-Ca7-Cag in crude oil of the study area
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Fig.6 Quality chromatographic characteristics of triaryl steroid series compounds in crude oil of the study area (m/z=231)
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Fig.7 Correlation diagram of crude oil trifluorene series in the study area
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Tab. 5 Other polycyclic aromatic hydrocarbons related parameters of crude oil in the study area

I B 3-SR /1 FR R I BRI R(E R+ )
FE1 Jis 5.18 0.54 0.41

3 Jis 4.96 0.53 0.44
102 Jis 5.45 0.61 0.42
JE 103 Jis 6.51 0.56 0.40
[ 106 Jis 4.30 0.64 0.45
JE 107 Jis 7.76 0.86 0.43
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Fig. 8 The distribution characteristics of hydrogen isotopes in n-alkanes of crude oil in the study area
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Fig.9 The carbon isotope distribution characteristics of source rocks and crude oil n-alkanes in the study area
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Tab.6 Aromatic hydrocarbon series related parameters of source rocks in the study area

I B A F I B GEEATD
7 15-1 Paw 0.48 0.27 0.32 0.38
7 15-2 Paw 0.55 0.30 0.34 0.37
7 15-3 Paw 0.55 0.29 0.36 0.41
1241 Paw 0.59 0.30 0.33 0.43
71222 Paw 0.53 0.33 0.17 0.43
7 12-3 Paw 0.58 0.33 0.21 0.40
21 b 0.37 0.25 0.43 0.26
A 2-2 Jib 0.36 0.20 0.53 0.25
i 2-3 Jib 0.38 0.23 0.52 0.28
I 2-4 Jib 0.35 0.26 0.49 0.25
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Fig.10 Comparison of aromatic hydrocarbon parameters of source rock and crude oil in the study area

a . Methyl phenanthrene index discriminant diagram; b . Fluoranthene series discriminant diagram
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Fig. 11 Cluster analysis of crude oil and source rock samples in the study area
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