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Genesis of oil-associated CO, and its significance in petroleum geology
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Abstract: Taking the oil-associated CO, samples from southern Songliao Basin as the research object, the genesis and signifi-
cance of the oil-associated CO, were studied through component analysis, carbon, oxygen and helium isotopic analysis and
combining with the existent oil-associated CO, content and isotopic data in China. The results show that the CO, content of
oil-associated gas in China is 0-99. 53% , most of which is less than 5% . Carbon stable isotopic value for CO, ranges from
—15.91%o to 6. 49%o, which mainly distributes in the section of —13%o to —4%o, indicates that most of CO, has an inorganic
origin. The content and the carbon stable isotopic value for the oil-associated CO, in southern Songliao Basin range from
1.43% 1o 54.22% and -5.23%o to —6. 76%o, respectively, suggesting a mantle-magmatic origin. As the oil-associated CO,
and CO, in gas reservoir had the same origin, and the injected-time for oil-associated CO, was later than the large scale oil
and gas generation. The CO, flooding was common in geologic history. In the mixed-reservoir contained mantle-magmatic
CO, and oil, such as the southern Songliao Basin, secondary oil and gas reservoirs could be found with the function of the
displacement of CO,.
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Table 1 Components of oil-associated CO, in southern Songliao Basin %
FE5 RIE H/km N, CO, CH, C,Hg C;Hg i€, Hyo nCyH,g iGsH,, nCsH,,
£1.73-1 2.50 46. 55 37.54 5.65 3.53 0.65 1.57 0.39 0.72
21732 1.8928 ~1.8960 2.50 54.22 31.75 4.98 3.26 0.53 1. 44 0.34 0. 66
21.73-3 5.24 1.57 68. 60 10. 70 7.02 1.09 3.07 0. 68 1.43
H7,199-1 2.2644 ~2.2684 4.96 19. 06 55. 65 5.11 6.30 1.17 4.56 0. 88 2.28
71992 4.35 29.22 48. 69 4.41 5.37 1.03 4.07 0.78 2.08
2.3760 ~2.3826
§7,199-3 4.67 24.74 51.73 4.65 5.69 1.09 4.34 0. 84 2.24
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Table 2 Carbon stable isotopes of oil-associated gas in southern Songliao Basin
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RS W H/km

CO, CH, C,Hg C;Hg iC Hyy nC, Hyg
2.73-1 -5.32 -43.01 -35.49 -32.22 -31.89 -30.92
732 1.8928 ~1.8960 -5.38 -42.46 -36.01 -32.09 -32.13 -30. 94
21733 -5.80 -44. 64 -36.00 -32. 66 -32.59 -31.26
§7,199-1 2.2644 ~2.2684 -6.76 -50. 16 -39.00 -34.49 -33.29 -32.12
¥199-2 -6.09 -50. 16 -38.89 -34.44 -33.24 -32.22

2.3760 ~2.3826
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Table 3 Data of carbon isotopes and content of

oil-associated CO, in southern Songliao Basin

N COZ é\i 13
RS E H/km 8" C o, /%o
<Pc()2/% 2
£1.73-1 46.55 -5.32
41732 1.8928 ~1.8960 54.22 -5.38
41733 1.57 5. 80
#199-1 2.2644 ~2.2684 19. 06 -6.76
71992 29.22 -6.09
%7 199-3 2.3760 ~2. 3826 24.74 -5.57

FEAM AR A A, AL R AR AR o, K& &
15 A R X YH A T R R A e SRR
R B, 75 S UL R AR o, Ky
b FEAE CO, M 8" Coo FRAE TR« R AL
NG PE A CO, R 87 Cy,, T A -15. 91%0

~=3.60%o, BE A A AL, XA THLL A, LISl
B E (R, BIRAUMEA CO, Rk Akl i
ULk R B DI Tl A A CO, R 87 C,
R -11.2%0 ~ —0. 3%0, LA TCHL CO, FIAGHL5 ToHL
CO, AEEN E, AL FEAE CO, Ko MhRRE: 5 A8
TSR AR A b g 3k T A 4 B AT S £
4 €O, K 87 C fHH-T7. 5%0 ~ =7 0%o , JBTEHLIL
I, o (PHe) /@ (*He) (HAE 107° $itit 44, HA7 oAl
ARG IRARAE IR 2E CO, S AN R 2 A i R £k
ERIIRIE I HA A B 19 8" C o, 1H R -12. 3%
~ —8%o, WA PR FTCHLAL HILAFR . KRR
A CO, Y 87 C o, TH N +3. 65%0 ~ +6. 49%o,
15 THRIR AR 25 32 AT R A RRIE (A ( (0£3) %o) , 3L 8"
C. o, T Mt 5 119 JEL PR S CO, Bl A0 TR 5 PR b R R
KIEFEE CO, RFIME N B ER #h A # A8 B A, 42
1L 7 b R AR IS W B ol A4 €O, BN 1.43%
~54.22% BRIFIL R F-5. 32%0 ~ 6. 76%0,8" C,
TEAF A okl 5 g R AR i V5 ok R ) Y Bl (-6 =
2)%o) , KM IR —E I A

40 pEla ek Sos:il
EHHMHILEEX

U BH 14 B 90 5 il /

FAYT % 0ok R 38

B B R 23 Hi I 4 v B

FA L % b 7 38

I [ —HHI 8RR

I —ENRAHEER

I —ENEEN - EMEEFR
. NV —HH 5 BN EAEERER

o
=)
o PO O x @

|
DN
(=]

BRIRLE §5C,, /%
Lol

o 20 40 60 80 100
CO B4 9oy /%

1 HEHREE CO, SR EZEEERM

Fig.1 Chart of organic types of oil-associated

CO, in China
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