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kerosene and diesel is taken as the research object
to analyze the content of gasoline and kerosene in the mixture
dimensional fluorescence spectral data
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A new method is proposed to
mixture, which are extended to five-dimensional derivative spectra by using the Savitzky-Golay polynomial fitting
differential to calculate the partial derivatives of the x axis and y axis of the spectral data. The calibration model of
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j in which diesel is considered
determinate the ingredient in the oil mixture and corresponding content of the component by analyzing the three-
the fourth-order data is established by U-PLS/RQL to analyze the samples to be predicted, and the spectral data are
decomposed and identified reasonably
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The method combines unfolded partial least-squares (U-PLS) with residual
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quadrilinearization (RQL) to process the first-order derivative three-dimensional fluorescence spectra of the oil
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prediction accuracy is improved compared with that of the third-order multivariate calibration method
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The relative error of prediction is reduced to less than 5.0%, and the
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Fig. 1 Three-dimensional fluorescence spectra of sample No. 9
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Fig. 2 Spectra recovered from five-dimensional data of sample No. 9. Solid lines and circles represent the characteristic

spectra of gasoline obtained by analysis and measurement, respectively. Dashed lines and asterisks represent the

characteristic spectra of kerosene obtained by analysis and measurement. Dotted lines and triangles represent the

characteristic spectrum of interferent obtained by analysis and the characteristic spectrum of diesel obtained by

measurement. (a) Characteristic fluorescence excitation spectra; (b) characteristic fluorescence emission spectra
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Table 2 Prediction results for test sample set

Sample No. Gasoline /(gemL™") Kerosene /(gemL™") Diesel /(gemL™") Nio
Nominal Predicted Nominal Predicted Nominal
1 1.0x107* 0.96X107° 1.0X10°* 0.93X107° 8.0X1077 1
2 1.0x10°* 0.97X10° 3.0X10°° 2.90X10°° 6.0X10* 1
3 1.0X107* 0.95X107° 5.0X107* 4.91X107° 4.0X1077 1
4 1.5X10°° 1.49 X107 1.0X10°° 0.93X10°° 7.5X10°° 1
5 1.5X107° 1.52X10°° 3.0x10°° 2.89X10°° 5.5X10°° 1
6 1.5X107° 1.45X107° 5.0X10°° 4.95X107° 3.5X10°° 1
7 2.0X10°° 1.94X10°? 1.0X10°° 0.95X107° 7.0X10°° 1
8 2.0X107° 1.90 X107 3.0x107* 2.87X107° 5.0X10°° 1
9 2.0X10°* 2.00X10°° 5.0X10°° 4.67X107° 3.0X10°° 1
10 2.5X10°° 2.46X10° 1.0X10°* 0.91X10°° 6.5<10? 1
11 2.5X107° 2.52X107° 3.0x107* 2.86X107° 4.5X1077 1
12 2.5X107° 2.50X10°° 5.0X10°° 4.91X10°° 2.5X1077 1
13 3.0X107° 3.05X10°° 1.0X10°? 0.97X10°° 6.0<10* 1
14 3.0X10°° 3.10X10°° 3.0X10°° 3.02X107° 4,0X10°7 1
15 3.0X107° 2.95X10°° 5.0X10°° 4.87X10°° 2.0X10°° 1
16 3.5X107° 3.46X107° 1.0X10°* 1.10X10°* 5.5X10°° 1
17 3.5X10°° 3.49X10°° 3.0X10°° 3.07X107° 3.5X10°? 1
18 3.5X107° 3.43X107° 5.0X107* 4.94X107° 1.5X107° 1
19 4.0X107° 3.96X10° 1.0X10°* 1.05X10°* 5.0X10°° 1
20 4.0X107* 4.04X107° 3.0x107* 2.75X107° 3.0X10°° 1
21 4,0X107° 3.98X107° 5.0X107° 4.89X107° 1.0X107° 1
22 4.5X107° 4.44X107° 1.0X10°° 1.00X10* 4.5X1077 1
23 4.5X107° 4.47X107° 3.0x107* 3.06X107° 2.5X107° 1
24 4,5X10°° 4.53X10° 5.0X10* 4,90X10° 0.5X10* 1
25 5.0X107° 5.00X107° 1.0X10°° 1.02X10°* 4.0X10°7 1
26 5.0X107* 4.80X107° 3.0X107° 3.06X107° 2.0X1077 1
REP /% 4.70 5.00
4 % g
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