$47% F4H ldp “" (t é Vol.47, No.4, 354~362
201878 GEOCHIMICA July, 2018

R Oy, 2iEg

(1. s 510640; 2. s 100049)

1;1
7

i E: Il ,

, (Easy Ro: 0.72%~3.0%),
513C1 513C2 .
; 513(32 (513C3 ,

KA 10 ; ; ; ;
FE %S P593; P618.130 X ERFRIRAD: A X EHS: 0379-1726(2018)04-0354-09
DOI: 10.19700/j.0379-1726.2018.04.004

Effects of mixing of gas generated from the same source rock with different
maturities on its carbon isotopic characteristics
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Abstract: The kerogen of an immature type II source rock sampled from the Linnan Depression of the Shengli
Oilfield was used for artificial pyrolysis experiments in this research, and the compositions and carbon isotopic
values of pyrolysis gas generated from different maturity stages were obtained. We investigated the effects of a
pyrolysis gas “mixture” on its components and carbon isotopic characteristics. The results show that the compo-
nents and carbon isotopic characteristics of the mixed gas are affected by the maturity and mixing coefficient (f) of
the end-member gas, and the larger the difference between the end-member gases is, the more obvious the change
of components and carbon isotopic characteristics of the mixed gas with the mixing coefficient (f) is. In this
research, within the thermal maturity range of this pyrolysis experiment (Easy%R, ranges from 0.72% to 3.0%),
there is no isotopic reversal of 68C, and 6"3C, values in all the mixed models; the isotopic reversal of 68C, and
8'3C; emerges only when the mixture is of low-maturity and over-mature gases, and the latter dominates the mixed
gas. However, this mixing model is rarely formed in actual geological conditions. Therefore, this research indicates
that the mixture of gas generated from the same source rock with different maturities generally cannot cause isotopic

reversal. The results of this research provide an additional theoretical foundation to realize the sources and carbon
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isotopic characteristics of mixed gas in gas-bearing basins.

Key words: type II source rock; pyrolysis experiments; gaseous hydrocarbon; mixing; reversal of carbon isotope
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Table 1 The generation of, and chemical and carbon isotopic compositions of, gaseous hydrocarbon generated from different maturity stages
R}i"l(i/yo) Crs Cis “ < < Cass 6"C (%, PDB) _ A8"C (%, PDB)
() (mL/g) (%) ¢ c, c 513]3c2 - (5‘3]303 -
(mLl)) (%) (mLlp) (%) (mljg) (%) (mLlg) (%) o'cr oVC
336 0.72  29.80 5.43 7.97  26.74 8.26 27.71 6.51 21.85 7.06 2370 -4536 -34.95 -29.67 10.41 5.28
360 0.88 73.95 13.48 2436 3295 21.90 29.61 13.75 18.59 13.94 18.85 —45.34 -32.68 -29.09 12.66 3.59
384 1.10 132.99 24.24 5290  39.77 36.02 27.08  21.54 16.20 2254 1695 -43.68 -30.72 —-28.92 1296 1.80
408 1.35 203.81 37.14  100.08 49.11  48.02 23.56 28.64 14.05 27.06 13.28 -41.30 —29.88 -28.70 11.42 1.18
432 1.70 271.44 49.47 159.46  58.75 57.17 21.06 3299 1215 21.82 8.04 -37.83 -29.03 -27.58 8.80 1.45
456 2.00 336.22 61.28  240.14 71.42 58.46 1739 30.63 9.11 6.99 2.08 3598 -27.23 -24.00 8.75 3.23
480 2.60 385.44 70.25 32993 8560  47.73 12.38  7.56 196 022 006 -33.66 —20.15 -15.98 13.51 4.17
506 3.00 434.69 79.22 40835 93.94  24.88 5.72 1.39 032 0.07 0.02 -31.76 -13.39 -9.06 1837 433
528 3.40 491.44 89.56  481.90 98.06 9.10 1.85 0.42 0.09 0.02 0.00 -30.38 -1043 —— 19.95 ——
552 3.80 520.79 94.91 516.95 99.26 3.70 0.71 0.14 0.03 0.00 0.00 -2949 — —— —— —
571 4.00 537.26 97.92 53448 99.48 2.71 0.51 0.07  0.01 0.00 0.00 -2893 — — — ——
583 430 545.40 99.40  543.24 99.60 2.12 0.39 0.04 0.01 0.00 000 -2890 — — —/m —
600 4.60 548.70 100.00 548.00 99.87 0.70 0.13 0.00 0.00 0.00 0.00 -2846 — —— —— —
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Fig.1 The generation, chemical, and carbon isotopic compositions of gaseous hydrocarbon generated from different maturity stages
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Table 2 Mixing models of gas generated from different maturity stages
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AB  §°C-dVC
A B (6] (%o)
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Fig.2 Changes in gaseous hydrocarbon compositions and carbon isotopic values of the mixed gas (over-matured gas and low-maturity gas)

with an increasing mixing coefficient
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Fig.3 Changes in gaseous hydrocarbon compositions and carbon isotopic values of the mixed gas (high-maturity gas and
low-maturity gas) with an increasing mixing coefficient
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Fig.5 Effects of the mixing of gases generated from the same source rock with different maturities on the mixture’s carbon isotopic characteristics
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Table 3 The compositions and carbon isotopic values of mixed gaseous hydrocarbons in different mixing models

Easy R, (%) (%) 5"Cppp (%o)
A B / Cy C, C; Cass Cy C, Cs

M4 M4-1 3.00 0.72 0.80 80.60 10.16 4.64 4.60 -32.67 -25.27 -28.60
M4-2 2.60 0.88 0.90 80.34 14.10 3.62 1.94 -34.14 -22.78 -22.71

Ms5-1 3.00 0.72 0.50 60.34 16.72 11.09 11.86 -34.77 -31.26 -29.37

M5 MS5-2 2.60 0.88 0.50 59.28 21.00 10.28 9.46 -36.91 -28.99 -27.84
MS5-3 2.00 1.10 0.70 59.88 21.06 11.95 7.11 —37.53 -29.53 -26.37

M5-4 2.00 1.35 0.50 60.27 20.48 11.58 7.68 -38.15 -28.75 —26.85
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