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Abstract: Three-dimensional fluorescence spectrometry described the relationship between fluorescence inten-

sity and the wavelength of emission and excitation. More information of fluorescence spectrum can be provided.
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Characteristic fluorescence spectrum can be obtained by dividing data matrix of three-dimensional fluores-
cence spectra from complex mixture by the parallel factor analysis (PARAFAC) model, which can separate the
spectrum from different kinds of fluorescence matters. By means of PARAFAC model and three-dimensional
fluorescence spectroscopy, the determination of four components with overlapping spectra is described. It has
been tested satisfactorily for the analysis of two binary and a quadruplex mixtures consisting of phenanthrene,
anthracene, pyrene and fluoranthrene.
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Fig.1 Contour graph of there dimension fluorescence spectra of phenanthrene, pyrene (a); anthracene, pyrene (b)
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Fig.2 Fluorescence spectra of phenanthrene, pyrene (a); anthracene, pyrene (b)
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Fig.3 Contour graph of there dimension fluorescence spectra of mixture solution (a) and separation (b)
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Fig.4 Fluorescence spectra of phenanthrene,

anthracene, pyrene and fluoranthrene
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Table 1 Determination of binary mixtures of phenanthrene and pyrene

Component Ttem Sample No. Regression equation
1 2 3 4
PHE(3E) added 1 2 0.5 1
detected 0.687 1.7347 0.2928 0.8611 ¢ = —0.3919 + 2.0858 x 10™*F
recovery R/%  68.7 86.735 58.56  86.11
PY (i) added 1 1 1 0.5

detected

Recovery R/% 93.07  86.98

0.9307 0.8698 0.7446 0.4138

7

c= —0.4394 + 4.3271 x 1074F

4.46  82.76
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Table 2 Determination of binary mixtures of anthracene and pyrene
Component Item Sample No. Regression equation
1 2 3 4
ANT(®) added 1 1 1 0.5
detected 0.8348 1.2174 0.791 0.383 c¢= —0.3502 4 2.3432 x 107*F
recovery R/% 83.48 121.74 79.1 76.6
PY () added 1 0.5 2 1
detected 1.0242 0.4608 2.0793 1.0731 c¢= —0.1566 + 1.9313 x 107*F
recovery R/% 102.42 92.16 103.965 107.31
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Table.3 Determination of binary mixtures of phenanthrene, fluoranthrene anthracene and pyrene

Component Item Sample No.

9 10 11 12 13 14 15

PHE(3E) added 1 1 1 2 1 1 1
detected 0.73 0.916 0.9269 1.3969 0.961 0.925 0.8502

recovery R/% 73 92 93 70 96 93 85

FLA(BH) added 1 1 1 1 1 1 2
detected 0.6582  0.9525 0.9768 0.7111 0.6524 0.6147 1.3322

recovery R/% 66 95 98 71 65 62 67

PY(ik) added 0 1 1 1 1 2 1
detected —0.0096 1.0883 1.0332 1.062 1.1682 2.0003 1.1346

recovery R/% 108 103 106 116 100 113

ANT(®) added 1 0 1 1 2 3 1
detected 1.1121  0.0037 0.9569 1.1702 2.0582 3.0081 1.0893

recovery R/% 111 96 117 103 100 109
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