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G enetic characteristics of associated gases fran crude oil biodegradation
in Gudao oilfield Jiyang depression

W ang W anchun', Li ]uyuanz, Tang H ongsanz, Cui Junhan’, K ang Y an’

( 1.Lanzhou Institute of Geology, Chinese A cademy of Sciences Lanzhou, Gansu 73000¢
2.Research Institute of Geological Sciences Shengli O ilfield Canpany, SINOPEC, D ongying, Shandong 25701%
3.Geological Institute of Gudao Oil Recovery Plant Shengli O iffield Canpany, SINOPEC, D ongying, Shandong 257231)

Abstract A ssociated gases fran crmude biodegradation possbly contain remnants fram m icrobial degradation as
well as products fran the anaewbic biodegradation of crude Studying this kind of associated gas and restoring
its original properties are helpful to gas source correlation and exploration of natural gas The canponents and
isofop ic cam positions of associated gases fran crude biodegradation i Gudao oilfield of Jiyang depression ndr
cate that the natral gas in this field is generated by the sapropelic organic materialsmainly in the third m enber
of the Shahejie Fomation The interfusion of secondary biogenic methane with relatively lichter carbon and
heavier hydrogen isotopic canpositions that are generated fran the biodegradation of oils results in the drier can-
ponents and abnom al negative correlation betw een the cartbon and hydrogen isotopic canpositions ofm ethane for
the associated gases of crude biodegradation The attack ofm icro organisns on propane and n-butane of the na-
tural gas causes evident heavier §°C values of propane and n-butane in sane samples
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Table 1 Canpositional data of natural gases in Gudao oilfield

KREADEE, % C,/ C,/

5 = =2 L m C, /G4
CH, GCHg C3Hy iC, nCqy C5* €O, N, (GtC3) (Ci—Cs)
1 GD2- 2 Ngir®  1191.0~ 1204.0 90.42 3.26 2.62 0.45 1.02 0.75 1.27 0 16.4  1.44  0.921
2 GD2-5 Ngi-® 1175.2~1204.2 73.28 3.43 4.19 0.98 2.15 1.67 1.63 1241 9.6  0.82  0.862
3 GD31-15 Ngp®  1196.2~1238.2 93.51 2.00 1.60 0.31 0.53 0.57 0.51 0.83 26.0 1.25 0.952
4 GDI13-N11 Ngp.°  1252.8~1263.6 93.57 1.61 1.53 0.34 0.65 1.07 0.71 0.45 29.8  1.05 0.954
5 GD29- 416 Ng. 1246.0~ 1270.4 94.99 0.97 0.33 0.07 0.10 0.13 1.83 1.52 73.1  2.94  0.984
6 GDI13- P513 Ng. 1380.5~ 1562.0 88.25 3.69 3.77 0.72 1.33 1.08 0.56 0.50 11.8  0.98  0.898
7  GD22-3 Ngp't? 1214.8~1219.6 97.17 1.57 0.35 0.09 0.15 0.25 0.13 0.26 50.6  4.49  0.978
8 GD22-N3 Ngp ™% 1261.6~1294.0 93.12 2.89 1.67 0.26 0.38 0.22 1.15 0.28 20.4 1.73  0.946
9  GD3-517 Ngp™** 1303.4~1315.4 96.79 0.27 0.05 0.02 0.01 0.02 0.49 2.26 302.5 5.40  0.996
10 GD3-015 Ngp.®  1203.7~1207.4 95.19 1.62 1.42 0.25 0.41 0.22 0.54 0.33 31.3  1.14  0.961
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Table 2 Isotopic cam position of natural gases in Gudao oilfield

D (SMOW ), %o

83 C(PDB), %o

R fm

CH, C,H,

CHy CH, GC,Hs GCsHg iCy nCy €O,

1 GD2-2  Ng.?
2 GD2-5  Ng;'®
3  GD31-15 Ng;.°
4 GD13-N11 Ng.°
5 GD29- 416 Ngp*! 1246.0~ 1270.4 - 216
6 GDI13- P513 Ng..°
7  GD22-3 Ngp'™? 1214.8~1219.6 - 220
8 GD22- N3 Ng.**
9  GD3-517 Ng.¥** 1303.4~1315.4 - 211

10 GD3-015 Ngi° 1203.7~ 1207.4 - 217

1191.0~1204.0 -232 -207
1175.2~1204.2 -235 -210
1196.2~1238.2 -219 - 194

1252.8~1263.6 -223 - 152

1380.5~1562.0 -229 -1203

1261.6~1294.0 -227 - 194

-177 -41.9 -31.1 -27.8 -29.9 -25.5 -0.3
- 180 -41.8 -31.4 -27.7 -29.6 -252 -1.4
- 163 -456 -30.3 -25.6 -29.5 -23.6 -3.9
-177 -41.9 -32.1 -27.7 -30.7 -24.8 -8.8
-45.9 -29.1 -23.0 -265 -21.1 -2.9
-181 -42.2 -31.9 -27.5 -30.3 -25.0 -8.1
-43.7 -30.6 -23.3 -28.1 -22.4 -9.7
-167 -42.3 -31.3 -26.0 -29.0 -23.9 -28&.1
-49.9 -31.4 -28.8 -30.0 -29.2 -11.2

-45.4 -30.7 -26.1 -29.0 -23.3 -28.9

o
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Fig. 1 Relationship beween C, /(C,+ C;) and C, /C;
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