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Hydrocarbon phase in the deep Cambrian of the Tarim Basin
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Abstract: The hydrocarbon phase of the deep Cambrian in the Tarim Basin is a scientific focus of geochemists
and explorationists. Thermal simulations of heavy oil, normal oil and waxy-oil from the Tahe Oilfield in the Tarim
Basin were carried out using a gold-tube confined system. For a frequency factor (A) of 1.78x10"s™", the
activation energy range of C,—C; gas yield of heavy oil is the widest, ranging from 56 to 66 kcal/mol, and the
dominant potential is at 59 kcal/mol. In view of the ratio of oil conversion to gas, oil can be a separate phase at
temperatures of 178 =205 °C. According to the paleo-temperatures of the Cambrian wells from the Tabei,
Tazhong, Tadong and Machu uplifts, four dynamic models of the Cambrian reservoir cracking were established.
The paleo-oil reservoir of well Tashen1 in the Tabei Uplift can be as a separate oil phase above Builtup I in the Cam-
brian at present, whereas only condensate oil phase existsat the bottom of the Uplift I . The models of the Cam-
brian paleo-oil reservoirs of typical wells from the Bachu Uplift, Tazhong Uplift and Tadong Uplift suggest that
the hydrocarbon phase of the above areas may be dominated by gas and condensate phases.
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Fig.1 Gas volume and mass yields with pyrolysis temperatures
g y pyroly P

of oil samples from well T740, the Tahe Oilfield
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Table 1 Characteristics of oil samples from the Tahe Oilfield used for kinetic experiments

B w2 %TE/ R/ MR/ A/ AR JYRER, IRR+IER
(g+-em™) (mPa-s) % % TR/ % % TR/ %
T740 6260~6 290 O,% 09723 105537 642 229 35.40 41.69 22.91
T915 4 603~4 606 T,a  0.908 0 79.86  11.83 1.63 48.99 32.68 24.48
T901 5820~5875 0,y 0.857 5 14.84 29.67  0.20 67.34 7.10 29.47
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Fig.2 Kinetic parameters of mass yields of C,~Cy from the

Ordovician heavy oils from well T740,the Tahe Oilfield
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Table 2 Comparison of activation energy distribution of
C,—C,among different oil types from the Tahe oilfield

THALREIT (5 Lt/ %

L REfE/
(keal - mol™') ~ T740JF, T915 H:, 1901 JF,
B, 0, IEHIEI, Tya FERERIN, 0,y

56 5.21 0 0
57 0 0 0
58 11.55 0 0
59 32.10 10.08 0
60 0 35.43 54.48
61 22.17 54.49 24.34
62 28.80 0 21.18
63 0 0 0
64 0 0 0
65 0 0 0
66 0.16 0 0
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Table 3 Comparison of kinetic parameters of oil-cracking of different oil types
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Table 4 Geological temperatures of separate oil
phase at different geological heating rates
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Fig.3 Burial history of Cambrian strata of typical wells in the Tarim Basin
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Fig.4 Paleo-temperature of the Cambrian strata of typical wells in the Tarim Basin
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