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ADVANCEMENTS IN QUANTIFYING MIXED OILS
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Abstract. Artificial oil mixing experiment is frequently adopted in quantifying mixed oils at present. The
author first summarizes the common process of the experiment, and then puts forward 4 questions during
experimentation: nonlinear variation of biomarker ratios caused by different maturity of end member
oils, invalidation of conventional biomarker parameters under the condition of high maturity or strong
degradation degree, being hard to get end member samples in complex geological conditions, complexity
of geochemical parameter’s changing rules and experimental processes when there are many end member
samples. Afterward, solutions to the above mentioned questions are proposed: quantitative analysis of
biomarkers, selection of special biomarkers, multivariate data analysis, and computer software data
analysis. Finally, a new multivariate data analysis method for quantifying mixed oils is introduced,
through which, the numbers, composition and proportion of end member samples could be calculated
even without knowing the end member samples or adopting the artificial oil mixing experiment. This
method is particularly useful to quantify mixed proportion under complicated geological conditions.
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Table 1 Quantitative composition and mixed proportion of assumed end member samples and their mixed samples
A L il varl var2 var3 var4 var5 var6 var7
smpl 10: 0 1 000 1100 1 200 1 300 1400 1 500 1 600
smp2 9:1 1109 1171 1234 1311 1 381 1449 1 530
smp3 812 1205 1244 1 280 1317 1 356 1407 1438
smp4 73 1303 1 306 1311 1328 1343 1341 1 366
smpo 64 1391 1376 1 355 1342 1317 1307 1272
smp6 595 1 500 1455 1411 1 351 1303 1242 1204
smp7 4:6 1590 1510 1439 1 355 1282 1207 1111
smp8 37 1697 1597 1480 1 369 1263 1142 1033
smp9 28 1 810 1653 1523 1 380 1247 1103 962
smpl0 1:9 1 893 1719 1558 1392 1216 1041 878
smpll 0:10 2 000 1 800 1 600 1400 1 200 1 000 800
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Table 2 Mixed proportion calculated through multivariate data analysis

FE it Sourcel Source2 Source3 Sourced Sourced Source6 Source?
smpl 1. 000 0 0.000 0 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smp2 0.893 5 0.106 5 0.000 0 0. 000 O 0. 000 O 0. 000 O 0. 000 O
smp3 0.7855 0.214 5 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smp4d 0.685 6 0.314 4 0.000 0 0. 000 0 0. 000 O 0. 000 0 0. 000 0
smpd 0.585 2 0.414 8 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smpb 0.479 1 0.520 9 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smp7 0.386 4 0.613 6 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smp8 0.279 7 0.720 3 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 O
smp9 0.189 3 0.810 7 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smpl0 0.093 6 0.906 4 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
smpll 0.000 0 1.000 0 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0
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Table 3 Mixed proportion of 4 end member samples,
calculated from 20 oil samples

i) WL 1 WL 2 MIL 3 MWIL 4
S14 0.79 * * 0.21
S112—1 0.31 0.23 * 0. 46
S60 0.47 0.24 0.28 *
S116—2 * 0.95 * 0.05
S117 0. 24 0.41 * 0. 35
S106 0.21 0.52 * 0.27
S73 0.17 0.02 0.03 0.77
S74 0.11 * 0. 80 0.09
TK839 0.01 0.41 0.32 0. 26
S79 * 0.10 0.50 0. 40
TK214 * 0.11 0.49 0.39
T912 0.03 0.09 0. 48 0. 40
T810X(K) * 0.43 0.33 0. 24
T739 0. 05 0.19 0. 40 0. 36
TK472CH 0.07 * 0. 45 0.48
S48 * 0.09 0. 49 0.42
S75 0.03 0.26 0. 26 0. 45
TK714 * 0.02 0.51 0.47
T7—631 * 0.06 0.49 0. 44
TK614 0.03 * 0.51 0. 46
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