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Fig.1 Three-dimensional fluorescence spectra and contour plots of kerosene(top),
0% diesel oil(middle) and lubricating oil(bottom) in ethanol
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Fig. 2 Corrected three-dimensional fluorescence spectra and contour plots of
kerosene(top), 0% diesel oil(middle) and lubricating oil(bottom)
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Experimental Studies on Three-Dimensional Fluorescence Spectral of
Mineral Qil in Ethanol

XIAO Xue, ZHANG Yujun, WANG Zhi-gang, JIN Dan, YIN Gao-fang, ZHAO Nan-jing, LIU Wen-qing
Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of
Sciences, Hefei 230031, China

Abstract Three-dimensional excitation-emission matrix (EEM) fluorescence spectroscopy was applied to characterize the miner-
al oil in ethanol, In the paper, a simple way of treating the first-order Rayleigh, Raman and second-order Rayleigh scatter is used
involving subtracting an EEM of a solvent blank, and removing and replacing the values with zeros. The corrected results
showed that the characteristic three-dimensional fluorescence spectra of mineral oil were as follows: there was one mainly peak in
the fluorescence spectrum of the kerosene, and the peak was identified at excitation/emission wavelengths (Ex/Em) of 270/290
nm; there were two intense fluorescence peaks in the fluorescence spectrum of 0 # diesel, located at (Ex/Em) of 240/344 nm
and 270/362 nm respectively; there were several fluorescence peaks in the fluorescence spectrum of lubricating oil, with the two
intense peaks located at (Ex/Em) of 240/348 nm and 258/358 nm respectively. Furthermore, the relation between the relative
fluorescence intensity and the concentration of mineral oil was studied, and the sensitivity and the limitation of detection of the
method were also analyzed. The results of this study show that the method of three-dimensional fluorescence can be used to de-

tect the low concentration of oil.
Keywords Mineral oil; Three-dimensional fluorescence; Scattering
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