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Evaporative fractionation and biodegradation
impacts on a complex petroleum system
QHD29-2 oil field, Bohai Sea area

NIU Chengmin, WANG Feilong, TANG Guomin, YAN Ge, ZHAO Guoxiang
(Research Institute of Bohai Oilfield, Tianjin Branch of CNOOC Lid, Tianjin 300452, China)

Abstract; By studying the tectonic background of QHD29-2 oil field and the geochemical characteristics of oil
and gas and its source rocks, the dissimilarity of crude oil physical properties was discussed from the perspective
of evaporative fractionation and biodegradation. Oil source comparison confirmed that the oils in Paleogene and
Neogene had the same source. However, there were significant differences in light hydrocarbon composition,
family composition and the chromatographic distribution of saturated hydrocarbons, indicating that they had expe-
rienced a strong evaporative fractionation. Combined with the analyses of source rock thermal evolution, accumu-
lation stage and fault activity history, it was believed that the intrusion of mantle-derived CO, gas had caused
evaporative fractionation in the area. The evaporative fractionation and biodegradation jointly controlled crude oil
physical properties in the reservoir. Evaporative fractionation and biodegradation were the main factors controlling
the differences of crude oil physical properties in reservoirs, and the differences were mainly controlled by evapo-
rative fractionation, whereas, the oil in shallow reservoirs was controlled by both evaporation and biodegradation.
Extra-heavy, light, condensate and heavy oils distributed in sequence from deep to shallow reservoirs. The two
mechanisms had an impact on the same reservoir simultaneously. The early reservoirs in deep formations were
affected by evaporative fractionation. After the shallow reservoirs of the post-accumulation were biodegraded, they
were continuously charged in the late stage of the pre-existing reservoir.
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Fig.1 Location of QHD29-2 reservoir and stratigraphic section in the Bohai Sea area
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Fig.2 Physical characteristics of crude oils of QHD29-2 oil field in the Bohai Sea area
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Fig.3 Gas chromatography—mass spectrometry of crude
oils of QHD29-2 oil field in the Bohai Sea area
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Fig.4 Geochemical characteristics of crude oils and oil sandstone extracts of QHD29-2 oil field in the Bohai Sea area
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Table 1 Maturity parameters of crude oils of QHD29-2 oil field in the Bohai Sea area

fi MPI-1 R,/ % MPI-3 R/ % Ts/Tm  Cay 208/ (20S+20R) C.e 88/ (BB+act)
P IX 2 0.53 0.69 0.59 0.86 0.52 0.39 0.38
PEIXE)ZE  0.78~1.03  0.84~0.99  1.11~1.14  1.01~1.02  0.49~0.58 0.39~0.44 0.38~0.41
RXHEZ 0.45 0.64 0.31 0.77 0.63 0.46 0.42
AXHEZ  0.88~1.35 1.02~1.18  1.02~1.18  0.98~1.03  0.38~0.58 0.38~0.66 0.40~0.43

T :MPI-1 MR R | = (0.6MPI-1+0.37)/100; MPI-3 *H(3-+2-)/ (9—+1-) B, R, =(0.3MPI-3+0.68)./100,
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Table 2 Composition of natural gas isotopes
of well QHD29-2 in the Bohai Sea area
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