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Oil classification and biodegradation in Daerqi oilfield, Baiyinchagan depression
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Abstract: Based on oil physical features, group compositions, biomarker compounds and biodegradation, the crude oil
in the Daerqi oilfield is classified into five types. Type 1 oil is a low viscosity and density, light oil.. Its group compo-
sition is predominately the saturated hydrocarbon, with a low contents of nonhydrocarbon and asphaltic components.
This type of oil is unbiodegraded, with a high sterane isomerization index and maturity. Type Il oil is immature and
extremely viscous, with a relatively high density. Its group composition is dominated by nonhydrocarbon and asphaltic
components , with a low content of saturated hydrocarbon. This type of oil is unbiodegraded, with a low sterane isomer-
ization index. Type [l oil is a mixed product of type I oil and type II oil.Type IV oil is a common viscous oil,, with
a relatively high viscosity and density, which is formed by biodegradation of type I oil.Type V oil could be caused
by biodegradation of type Il oil.Its density and viscosity are similar to that of type IV oil, but sterane isomerization
index is relatively low. Excluding the type II oil (immature and extremely viscous oil) from the shallow immature
source rock of the Duhongmu Formation, all the oil of other four types are mainly derived from the higher mature,
deep-seated source rocks of the Tenggeer Formation and/or A’ ershan Formation.
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Table | Physical features and group compositions of the typical oil from the Daerqi oilfield
o F F HOE W /%
# 5 5 K Rm Ry abes  mRE | FRE R BEA
Da201 Da2 738.0~748.6 K b 0.84 7.1 83.8 11.3 3.8 1.1
Dal201 Dal2 416.6 ~424.0 K bd 0.97 433 104 40.6 13.8 29.7 15.9
Dal401 Dal4 459.0~463.0 K bd 0.87 24 76.1 13.2 9.7 1.0
Da301* Da3 233.0~241.5 K, bd 0.97 1862.7 61.5 17.5 10.9 10.1
Da701" Da7 356.0-~370.4 K, bd 0.92 2134 58.2 8.4 13.6 9.8
T TRIBEAN MR A Rl oA 3 MR R AEYRE (R 2 F)
x2 RREAERIFERENRELEYNSH
Table 2 Biomarkers of the typical oil from the Daerqi oilfield
& 14
# 5 1 2 3 4 5 6 7 8 9
Da201 0.57 0.94 0.70 0.052 1 0.263 0.43 0.49 0.163 0.548
Dal201 0.78 5.05 0.24 0.003 6 0.006 0.25 0.18 0.028 0.345
Dal401 0.88 1.73 0.58 0.044 2 0.175 0.31 0.37 0.133 0.552
Da301” - - - 0.0412 0.259 0.44 0.50 0.113 0.350
Da701” = =5 = 0.031 3 0.108 0.26 0.34 0.066 0.459
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Fig.1  Gas chromatograms and m/ 2217 mass chromatograms of saturated hydrocarbon in the five typical oils in the Daerqi oilfield
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Table 3 Group composition of the oil sand extracts of sidewall samples in Da6 & Dal2 wells

W4
#e x% xpAm ma o F R /% ‘
2 /mg faE FiE i U
Da6 - 1 k6 180.0 K; bd* 10.64 141.01 52.6 5.9 22.9 8.6
Da6-2 k6 259.0 K; bd' 2.77 185.58 47.6 11.1 30.2 11.1
Dab - 4 %6 273.5 K; bd" 6.99 56.09 34.9 6.7 56.5 1.9
Dab -5 k6 427.3 K, ba' 11.04 244.33 32.1 12.7 38.7 16.5
Dab -6 E6 435.0 K, ba’ 4.4 30.71 29.9 14.8 40.1 15.2
Dal2 -1 *12 375.7 K, bd" 6.39 451.88 16.3 4.5 75.8 3.4
Dal2 -2 & 12 426.0 K bd' 4.74 343.55 42.7 14.6 R.2 10.5
Dal2 -3 E12 440.0 K, bd' 8.37 793.50 41.4 11.3 37.3 10.0
DalZ-4 &+ 12 454.7 K, bd' 7.51 884.27 15.4 4.1 61.2 19.3
Dal2 -5 %12 465.0 K, bd' 2.55 320.25 13.0 3.4 79.3 4.3
B4 6HME L AHEROHBEARD DS SULINBY
Table 4 Biomarkers of the oil sand extracts of sidewall samples in Da6 & Dal2 wells
‘ 4

L 1 4 5 6 7 8 9
Dab - 1 - - - 0.0871 0.392 0.51 0.58 0.369 0.409
Dab-2 - - - 0.048 5 0.334 0.50 0.56 0.177 0.608
Dab-4 0.68 2.74 0.29 0.0165 0.018 0.22 0.22 0.063 0.364
Dab-5 = - - 0.0385 0.276 0.49 0.53 0.105 0.803
Dab -6 - = - 0.0208 0.265 0.49 0.50 0.058 0.718
Dal2 -1 0.81 5.95 0.22 0.0031 0.007 0.23 0.17 0.024 0.347
Dal2 -2 - - = 0.0280 0.147 0.31 0.40 0.070 0.649
Dal2-3 - - - 0.0652 0.145 0.33 0.45 0.169 0.466
Dai2 -4 0.77 5.36 0.22 0.0034 0.006 0.4 0.18 0.029 0.372
Dal2-5 0.77 5.16 0.21 0.0038 0.009 0.24 0.17 0.038 0.300
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Fig.2  Gas chromatograms and m/2217 mass chromatograms of the saturated hydrocarbon of oil sand extracts in Da6 well
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Fig.3 Gas chromatograms and m/z217 mass chromatograms of the saturated hydrocarbon of oil sand extracts in Dal2 well
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