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Comparison between comprehensive 2d gas
chromatography and conventional gas chromatography
in geochemical analysis of petroleum geology
Jiang Qigui, Ma Yuanyuan, Qian Menhui, Song Xiaoying
( Wuxi Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract; Geochemical analysis of petroleum geology has been made by using comprehensive 2d gas chromatog-
raphy (GCxGC) and conventional gas chromatography. The parameters of light hydrocarbons and isoprenoids by
oil direct injection and by saturated hydrocarbons or aromatics injection are comparable according to a compara-
tive study of geochemistry, whereas part of the aromatics such as naphthalene series and benzfhiore tri-fluorene
are characterized with obvious differences. Comparing with aromatics injection, the dimethylnaphthalene in crude
oil direct injection is in dominant position and dibenzofurans is significant higher, which shows that the separa-
tion of compound-grouped fractions in pretreatment of sample changes the original appearance of aromatics.
Therefore the establishment of the benzfhiore tri-fluorene chart which reflects organic deposition environment
should not be applied to the analysis results of oil by GCxGC. Oil direct injection can provide more real informa-
tion because there is no need for pretreatment.
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Fig. 1 GCxGC-TOFMS TIC chromatography of

oil sample ( Yubei 1) as a contour plot
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Table 1 Characteristics of hydrocarbon

composition of oil samples ( Yubei 1)

. 1ol Fdbi-2 Ed1-3
(L)
BEbe ks 30.052 31.045 40. 840
ek 64.049 63.264 53.148
KRG 4.860 4.317 4.755
ERE 0.668 1.156 0.925
FERLE 0.238 0.212 0.279
Uz RELy 0.096 0.005 0.046
HIMEEY 0.015 0. 000 0.006
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Table 2 Comparison of light hydrocarbon
parameters by GCxGC and GC

AT16 YQ12
RIRSH
GC  GCxGC GC  GCxGC
RO EFE%E 0.380 0.414  0.444  0.451
1B 0.382  0.393 0.340 0.362
SRR 1.957  1.705 2.550 2.749
K1 484 1.022 1.032 1.008 1.066
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Fig.2 GCxGC-TOFMS TIC chromatography of light hydrocarbon as a contour plot (oil sample AT 16)
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Fig.3 GCxGC-TOFMS TIC chromatography of oil sample( Yubei 1)
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Table 3 Comparison of Pr—Ph parameters by GCxGC and GC
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- Edb1-1 xdb1-2 £d4e1-3 xdb1-1 kdb1-2 £d1-3 E4b1-1 xdb1-2 ®d4e1-3
Pr/nCy;  0.43 0.40 0.41 0.55 0.57 0.54 0.57 0.56 0.55
Ph/nCig  0.31 0.41 0.52 0.59 0.63 0.59 0.70 0.71 0.69
Pr/Ph 1.21 1.19 1.06 0.82 0.86 0.98 0.97 0.92 0.92
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Table 4 Comparison of benzfhiore tri-fluorene by GCxGC-TOFMS of oil and GC-MS of aromatics %

Eb1-1 Eb1-1 EiL1-2 EiL1-2 Eb1-3 Eb1-3
S () (RALY) (gt (R () R
GCxGC GC-MS GCxGC GC-MS GCxGC GC-MS
i 2 34.12 78.72 64.28 90.32 43.77 83.54
%) 36.63 16.17 24.39 8.02 32.25 13.73
A% 29.25 5.11 11.33 1.66 23.98 2.73
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Table 5 Comparison of benzfhiore tri-fluorene by
GCxGC-TOFMS and GC-MS of aromatics %

k2 &t5-6 TK839 T739
S8
GC-MS GCxGC GC-MS GCxGC GC-MS GCxGC
I

iz 43.91 43.01 67.82  69.11 63.50 63.50
Vil 22.76  25.04  26.49 24.56 24.33 24.33
33.33  31.95 5.69 6.33 12.17  12.17
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Fig.5 Comparison of naphthalene series by GCxGC—
TOFMS of oil and GC-MS of aromatics
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Table 6 Comparison of biomarker parameters by GCxGC and GC

C. 7k 228/ A e =, Cu- IRk Co-WUIIEEE, Gy =3/
SR ITEE Ts/ (Ts+Th 3 Ca, 785 S/R e .
R Coflilt  1Ta(H) -k Coflht  Coafiht G =3F
GC-MS  0.292 0.543 1.349 0.118 0.710 0.816 0.116 0.425
GCxGC 0.298 0.522 1.593 0.089 0.885 0.909 0.142 0.423
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