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Abstract Emulsified oil spill is a kind of oil spill pollution form caused by the interaction between oil-spilled and sea
water. This kind of morphology is different from other forms in laser-induced fluorescence (LIF) detection.
Therefore, from the perspective of fluorescence spectrum, diesel oil and kerosene were used as the experimental
objects to carry out the experimental study on the fluorescence characteristics of light oil emulsions. Experimental
results show that the emulsification of light oil will go through different stages, and will have different effects on the
fluorescence spectrum of laser irradiation emission with the constant change of oil-water ratio distribution. The
comparative analysis of the spectral curves at different stages shows that when the excitation wavelength is 405 nm
and the emission wavelength is 420 nm to 500 nm, the number of fluorescence peaks increases, the peaks increase or
decrease, the peak ratio changes, and the fluorescence peak position shifts during the emulsification process. The
changing characteristics constitute the rule of fluorescence characteristics of light oil emulsification. This regular pattern can
provide some basis for LIF detection and identification of actual emulsified oil spill. Due to the difference of light oil
components, the change degree under the same change trend of fluorescence characteristics will be different. In order to
achieve the accurate monitoring of emulsified oil spills, it is necessary to combine with specific oil types.
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Table 1  Sample table of emulsified spilled oil quality ratio

. ) ) Emulsifier quality /g Sea water Moisture
NO. Light oil quality /g
Span80 Tween80 quality /g content /%
1 497. 37 2.392 0.239 26. 32 5.00
2 497,22 2.525 0.253 55.56 10. 00
3 497. 06 2.674 0. 268 88. 24 15. 00
4 496. 88 2.841 0.284 125. 00 20. 00
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Fig. 1 Micrographs of emulsified diesel oil with different oil-water ratios. (a) Water-in-oil; (b) oil-water-oil;
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Fig. 2 Micrographs of emulsified kerosene with different oil-water ratios. (a) Water-in-oil; (b) oil-water-oil;

(¢) water-oil-water; (d) oil-in-water
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Fig. 3 Spectra of emulsified diesel oil in different stages. (a) Water-in-oil stage;
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Fig. 4 Spectra of emulsified kerosene in different stages.
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Table 2 Comparison of fluorescence peak number

Emulsified

Number of fluorescence peak

Non emulsified —
Water-in-oil stage

Multiple stage Oil-in-water stage

Diesel oil 2 2 3 4
Kerosene 2 3 4 4
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Fig. 6 Relationship between fluorescence peak and water content. (a) Emulsified diesel oil; (b) emulsified kerosene
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Fig. 7 Relationship between fluorescence peak ratio and water content. (a) Emulsified diesel oil; (b) emulsified kerosene
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Fig. 8 Relationship between fluorescence peak position and water content. (a) Emulsified diesel oil; (b) emulsified kerosene
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