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Abstract Bongor Basin is a Meso-Cenozoic interior intensively inversed rift basin under the influence of the Central African Shear
Zone (CASZ) , which is essentially characterized by inversion and strike-slip structures. Crude oils produced from the basin display
unusual high total acid number values (TAN, up to 8. 3mgKOH/g oil) with high wax content and asphaltene. In order to probe the
formation mechanism of high acid a total of 15 oils with different TANs were characterized for organic acids composition by electrospray
ionization Fourier transform ion cyclotron resonance mass spectrometry. Results indicated that the organic acids are mainly naphthenic
acid, dominating with mono-cyclic, bi-cyclic, tri-cyclic naphthenic acids. The formation of high TAN oils was attributed to
biodegradation which has been promoted by the strong uplift and inversion stage in Late Cretaceous.
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Fig. 1 The geological and location map of Bongor Basin ( modified after Genik, 1992)
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Fig.2 The structural units map of Bongor Basin (after Dou et al. , 2011)
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Fig.3 The typical inversed structures of Bongor Basin shown by seismic profiles (see AA’ in Fig. 2)
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Table 1  Information of analyzed oil samples

Jpi B AP HiBE 50°C TEER BUR + UIH R B FRAE i
~ (m) (mPa.s) (wt% ) (wt% ) (wt% ) (mgKOH/g) g =
1096.8 ~1107.6 28.2 99.36 32 13.13 0.121 0.2
Baobab-1
1105 ~ 1153 26.9 0.35 ®
1457.3 ~1460.0 371.7 4.27 15.49 0.105 0.38
1350.0 ~1363.6 124.5 4.24 13.29 0.136 0.40
Baobab4
1289.0 ~1294.4 126.3 3.41 14.55 0.136 0.25
1220.2 ~1274.0 26.8 101.2 3.95 14. 68 0.132 0.24
1601.5 ~1605. 1 36.67 9.11 5.24 0.0371 0.22
1492.4 ~1507.3 31.3 29.67 7.57 4.9 0.0363 0.25
Baobab S-1
1385.6 ~ 1396 88.56 7.92 3.91 0.0336 0.36
1309.0 ~1311.1 25.23 13.15 6.41 0. 0496 0.42
1556.5 ~1582.4 16.8 5.96 9.27 0.0576 0.77
Baobab S-2
1455.0 ~1477.0 63.17 5.91 13.87 0.0864 0.47
1777.1 ~1792.6 29.4 14.7 4.6 11.4 0.09
Baobab NE-1 1701.8 ~1721.2 30.6 24.3 4.4 11.5 0.08
1434.8 ~1484.0 32.3 20.1 5.3 11.9 0.08
1972.4 ~1983.3 26.2 32.5 5.1 11.8 0.12
Baobab NE-2 1621.1 ~1645.5 6.5 22.8 0.25
1584.3 ~1588.9 29.6 40.2 4.5 11.3 0.1
1038.6 ~1086.6 29.8 41.2 4.3 13.2 0.09
958.4 ~1015.6 31.3 29.7 4.8 12.6 0.09
Baobab N-1
928.5 ~1027.7 31.2 26.9 5.5 12.3 0.09
893.4 ~915.3 31.6 15.3 4.9 12.6 0.08
972.5 21.6 244.4 16.7 33.73 0.07 0.95
Ronier-1
1057 ~ 1070 20.5 202.5 16.5 0.08 1.68 *
1066 24 1.02
Ronier-2
1078 22 1.68
Ronier-3 1070 ~ 1076 18.6 3.0
Ronier4 1452.8 ~1486.4 33.7 19.1 11.9 13 0.085 0.06 ®
Ronier 4-7 1584 ~ 1590 19.1 0.07 ®
Ronier-5 1041 ~ 1044 22.5 0.11 ®
Ronier 5-1 2247.1 ~2253.1 38.1 0.04 ®
392.2 ~402 15 5.55 *
Ronier C-1
736.5 16.5 6.38
Ronier CN-1 1610.5 ~1617.3 23.8 0.14 *
Mimosa-1 1125 33.8 11.2 28.6 0.33 <0.01
Mimosa-2 949 34.7 10.5 23.5
568 15.59 2945 3.28 0.1 5.91 ®
Mimosa-3
954.2 18.2 1.89
506.3 ~516.2 11.6 7853 1.1 0.07 8.29 ®
Mimosa-4 1195.1 ~1198.5 34.3 0.05 *
1229.2 ~1247.3 32.8 39.95 8.22 5.74 0.04 0.19
Mimosa-5 1411 ~1414.6 35.4 29.2 13.7 0.06
Prosopis-1 1151.5 ~ 1576 34.6 29.67 7.57 4.9 0.04
Kubla-1 811.6 36.1 10 26.3 0.04 0.01
. 1281 33.6 12.3 4.83 0.04
Daniela-1
1378 26.2 22.1 3.48 0.02
Prosopis C-1 1139 ~ 1142 14.4 0.34 ®
1601 ~ 1608 28.2 43.7 12.35 0.08 0.06 ®
Prosopis C-2 1637 ~ 1640 29. 66 80.6 16.6 0.07 0.14 ®
1773 ~ 1777 19 0.25 ®
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Table 2 The relative abundance of heteroatom classes for organic acids in Bongor oils (wt% )

H4 HEE (m) JZfi  TAN API® N, N, NO NO, 0, 0, 0, 0,
Baobab-1 1105 ~ 1153 M 0.35 26.9 28.05 0 12.59 10.45 15.65 30.51 2.74
Mimosa-3 568.7 R 5.91 15.6 7.91 1.25 2.69 1.52 2.13 77.6 0.94 1.7
Mimosad 1195 ~1198.5 M 0.05 34.3 47.73 2.22 9.28 3.64 13.54 17.76 2.75 0.58

506.3 ~516.2 R 8.29 11.6 7.49 0.83 8.47 72.06 2.48
Prosopis C-1 1139 ~ 1142 K 0.34 14.4 28.38 0.67 4.47 1.78 11.98 48.64 1.73 0.93
1773 ~ 1777 P 0.25 19 44.59 4.03 9.62 2.11 26.72 11.94
Prosopis C-2 1637 ~ 1640 M 0.14 29.7 33.99 2.93 9.7 3.13 32.46 16.62
1601 ~ 1608 M 0.06 28.2 36.37 1.89 9.06 1.99 36.59 14.11
Ronier-1 1057 ~1070.8 R 1.68 20.5 20.63 1.23 1.66 0.58 9.33 61.06 2.66
Ronier4 1452.8 ~1486.4 K 0.06 33.7 33.4 0.6 6.2 2.1 33.34 21.15 1.57 0.62
Ronier 4-7 1584 ~ 1590 K 0.07 19.1 23.79 2.12 2.1 19.52 10.79 7.69
Ronier-5 1041 ~ 1044 R 0.11 22.5 43.22 0.49 4.35 1.26 22.12 26.71 0.73 1
Ronier 5-1 2247.1 ~2253.1 P 0.04 38.1 17.39 5.22 1.47 6.03 8.12
Ronier C-1 392.2 ~402 B 5.55 15 5.81 0.78 0.75 6.9 76.71 3.66
Ronier CN-1 1610.5 ~1617.3 M 0.14 23.8 35.31 0.31 14.67 6.67 10.91 24.81 2.55 0.93
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