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Oil Spill Identification Using Partial Surface Fitting Method Based on

Concentration-Synchronous-Matrix-Fluorescence Spectra
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(1. College of Resources Science and Technology, Beijing Normal University, Beijing 100875, China; 2. Department of Physics &
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Abstract: Oil spills occur every day worldwide. It is urgently required to develop a rapid, cost-effective, accurate, easy to use
routinely fingerprinting technique which could offer decision-makers and model developers the preliminary information of spilled oils in
a short period. In this paper, a species identification and concentration quantification technique using partial surface fitting method to
concentration-synchronous-matrix-fluorescence ( CSMF) spectra was introduced. In order to eliminate the errors due to concentration
uncertainty, partial CSMF spectra in the small concentration range of the test oil spill samples were obtained, and for the oil spill
candidate samples ,the two-dimensional cubic convolution interpolation was used to make up the long interval of the concentration level.
With the surface fitting of partial CSMF spectra of the test samples and the closely-related source crude oil samples were successfully
discriminated, and the initial concentration of the test samples were also obtained. Cross validation results of the petroleum related
sample set showed that the accuracy of the matching results was 92% . The parameters of this method were also discussed in detail. All
results showed that this newly-developed method may become a more specifically applicable means in spilled oils identification.
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Fig. 1

Respective concentration dependent synchronous fluorescence spectra of 4# fuel, engine oil, and

Shil38#, Xia 510# of different wellbore from Shengli oil field area in isopropanol solvent
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Fig. 2 Schematic diagram of the partial surface
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Fig. 3 Best-fitted CSMF spectra based on the
partial surface fitting method
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Table 1  Cross validation results of species identification and concentration determination based on the partial surface fitting method

S 3= S [y N M=

LR A AT /‘f‘:{fﬁ B /izﬂzi B i
gas_1 gas_2 0. 469 0. 400 17.37
bai_1 bai_2 0.363 0. 400 9.37
Jin_1 Jin_2 0. 441 0. 400 10. 20
shi_1 zheng_3 0.259 0.250 3.47
xia_1 xia_2 0. 469 0. 400 17.37
zheng_1 zheng_3 0.275 0.250 10. 20
shang_1 shang_3 0. 456 0. 400 14.02
Diesel _1 Diesel_2 0. 621 0. 625 0. 67
gas_2 gas_3 0. 453 0. 500 9.39
bai_2 bai_3 0.588 0. 500 17. 69
Jin_2 shi_3 1. 331 1.250 6.50
shi 2 shi_3 0.517 0. 500 3.47
xia_2 xia_3 0. 402 0. 500 19. 58
zheng_2 zheng_1 0. 704 0. 800 11.98
shang 2 shang_3 0. 456 0. 500 8.78
Diesel 2 Diesel_3 0.322 0. 400 19. 58
gas_3 gas_2 0.414 0. 400 3.47
bai_3 bai_2 0. 564 0. 500 12.70
Jin_3 Jin_1 0.514 0. 500 2.78
shi_3 shi_2 0. 685 0. 625 9.63
xia_3 xia_l 0.799 0. 800 0.15
zheng_3 zheng_2 0.777 0. 800 2.85
shang_3 shang_1 0. 583 0. 500 16.58
Diesel_3 Diesel_2 0. 547 0. 500 9.46

PUNHER 2. 92%
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Table 2 Method to choose the best initial concentration of test samples and the respective matching results

. S e _ UNRE L
s MRFEA I B 2251/ mg - mL ! FEAIE 1 FEAIE 2
1 5.00 —2.50 —1.25 —0. 625 —0. 312 —0. 156 50 47
2 2.50 —1.25 —0. 625 —0. 312 —0. 156 —0. 078 75 53
3 1.25 —0. 625 —0. 312 —0. 156 —0. 078 —0. 039 100 59
4 0. 625 —0. 312 —0. 156 —0. 078 —0. 039 —0. 019 5 100 71
5 0.312 —0. 156 —0. 078 —0. 039 —0. 019 5 ——0. 009 8 100 76
6 0. 156 —0. 078 —0. 039 —0. 019 5 —0. 009 8 —0. 004 9 100 82
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