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Geochemical characterization of gaseous pyrolysates
from a Permian kerogen of Santanghu Basin
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Abstract: This work was carried out to study the geochemical characteristics of gaseous pyrolysates from Permian
argillaceous source rocks of Santanghu Basin, from the closed and semi-open systems, respectively. Kerogens
prepared from the source rocks were sealed into golden tubes for the closed-pyrolysis, while the source rocks were
used directly for the semi-open system. The composition and stable carbon isotope of the gas generated were
analyzed. The results show that, for both pyrolysis systems, inorganic gas were the main products including CO,,
H,, H,S, N,. The proportion of CO, was the highest due to the abundant oxygen content in the kerogens; for the
semi-open system, the relative percentage of gaseous hydrocarbons can be up to 40.64%, and the relative
percentage of methane is as high as 26.10% when the temperature reaches 480 C. With the increasing
temperature, the stable carbon isotope ratios of gaseous hydrocarbons from closed system first become lighter and
then heavier, with the oBC of CH, ranging from —40.2%o0 to —46.6%o, Co;Hg —34.3%0——38.0%0, C3Hg —33.6%0—
—36.0%0 and CO,—32.8%0——28.8%0. Gas reservoir has been found in the Santanghu Basin, NW China, but little
have been reported on the geochemical characteristics of the gas. Basic data are provided in this work for further
petroleum exploration of the Santanghu Basin.
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Fig.1 The location of the Santanghu Basin and the sample point
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Table 1 The basic geochemical data of the sample from the Santanghu Basin
R° Tinax TOC Sy S S; I H/C o/C
(%) (C) (%) (mg/g) (mg/g) (mg/g) (mg/g) ( ) ( )
0.52 436 10.67 0.57 53.08 4.84 497 1.354 0.133
¢ Tinax Sy (C); TOC (%); S A
3 83 390 C CO;  (mg); Ju( ) (mg/g)
F2 BUSBRIAREERSE=MAEABREE
Table 2 The composition and the amount of the hydrocarbon gas from different simulated temperatures
CH4 CyHe C;3Hg C4Hy CsHiz
() (mg) (%) (%) (%) (%) (%)
280 346.70 70.29 17.18 9.66 2.27 0.60
320 334.16 65.95 15.59 12.10 4.82 1.54
350 318.02 67.02 17.83 10.59 3.72 0.84
380 315.32 54.15 22.59 14.76 6.81 1.69
400 290.44 50.16 24.92 16.18 7.11 1.63
420 271.21 44.89 27.14 17.80 8.10 2.07
440 253.90 45.37 29.40 16.63 6.75 1.85
460 201.67 47.50 29.79 15.58 5.70 1.43
480 199.19 50.33 29.04 14.66 4.89 1.08
() (€3] (%) (%) (%) (%) (%)
280 60.93 51.87 7.78 6.20 13.98 20.17
320 60.05 55.00 8.07 5.20 13.27 18.47
350 65.48 40.00 12.27 5.80 18.07 23.87
380 60.26 32.72 13.51 6.69 20.20 26.88
400 60.21 30.89 13.92 6.83 20.76 27.59
420 60.56 31.98 13.50 6.88 20.38 27.26
440 60.28 33.12 13.52 6.58 20.10 26.68
460 60.34 31.01 14.01 6.74 20.75 27.49
480 60.26 43.07 12.33 4.99 17.32 22.30
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Fig.2 Variation of gas-generation amount with increasing simulated temperatures
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Fig.4 Variation of relative percentage of the gas amount from semi-open system with temperature
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Fig.5 Comparison of relative percentage of the hydrocarbon gas from the simulated experiments
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