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Abstract; In order to detect the concentration accurately, Savitzky-Golay polynomial smoothing method
is proposed to remove the redundant information of the three-dimensional fluorescence spectral data. The
parallel factor analysis(PARAFAC) and alternating penalty trilinear decomposition( APTLD) are respec-
tively adopted to decompose the spectrum data. The detection experiment of polycyclic aromatic hydro-
carbons is designed in this paper. Fluorescence spectrum properties of ANA, NAP and their mixture are
analyzed. We found that the main characteristic florescence peak of FLU exists in A_/A_, =302/322
nm, and there is a continuous side peaks. The two characteristic florescence peaks which exist in ANA
are A, /A, =290/322 nm and A_/A_ =290/336 nm. When the excitation wavelength is 200 ~370 nm

and the emission wavelength is 240 ~390 nm, the fluorescence spectra of FLU and ANA overlap serious-

em

ly. The experimental results show that both algorithms can all distinguish FLU and ANA, both of them

have a high average recovery rate. However, the APTLD algorithm has a better detection result.
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Tab.1 Mass concentration of sample pg L7
Calibration sample FLU ANA Prediction sample FLU ANA
Cl 1.100 0.800 P1 1.200 0.900
C2 1.500 1.500 P2 2.000 1. 800
c3 2.300 2.000 P3 2.700 2.400
Cc4 2.800 2.500 P4 2.600 2.500
(0§ 3.500 2.800 P5 3.600 3.600
C6 3.300 3.500 P6 3.400 3.400
C7 3.800 4.000 P7 4.000 3.900
C8 4.500 4.500 P8 4.100 4.100
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DOEICIE M AE m L, i E 2 ME 3 fras, FLU
AR A, /), =302/322 nm AMAFAE—IH 1Y
DI TRIGEIA T T B 00 V8 VR 4 R o A AR e
TR T X SO G RRE IR A M T, I H 29
RWASTN R PAL 3 HE 260 ~290 nm F1 300 ~
320 nm B FEAE E L2, ANA IR TRAE7E P
NG S A /A, =290/322 nm Fl A/
A, =290/336 nm,
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Fig.1 Three-dimensional fluorescence spectrum and contour fluorescence spectra of methanol
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Fig.2 Three-dimensional fluorescence spectrum and contour fluorescence spectra of FLU
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Fig.3 Three-dimensional fluorescence spectrum and contour fluorescence spectra of ANA
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F4 4 HBEEYNESLEEE, (a)FLU: 1.1 pg/L,ANA:0.8 wg/L; (b)FLU:4.5 pg/L,ANA:4.5 wg/L;(¢)FLU;1.2
pe/L,ANA:0.9 pg/L; (d)FLU:2.0 pg/L,ANA:1.8 pg/L.

Fig.4 Contour fluorescence spectra of 4 groups of mixture. (a) FLU: 1.1 pg/L, ANA: 0.8 peg/L. (b) FLU: 4.5 pg/L,
ANA: 4.5 pg/L. (¢) FLU: 1.2 pg/L, ANA: 0.9 pg/L. (d)FLU: 2.0 pg/L, ANA: 1.8 pg/L.
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Fig.5 Before and after compression of three-dimensional fluorescence spectra of ANA
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Tab.2 Concentration prediction and recovery of FLU and ANA

BT T 257 TS G Bk I S 5, AR5
FLU ANA K PIE IR G IR TOLEHE I 198
JCoHT . BRI RSB AR WA B K ) [7)
B APTLD 5 = 4 5O0LiE A M4 & 107
% U B AL B . H A Savite-
ky-Golay (SG) Tl X i Ifi V-1 vk 2 Bk =450t

& £ X #.

FLU ANA
Added/ Prediction/(pg « L™") Added/ Prediction/ (pg « L™")
(png-L7Y) PARAFAC APTLD (pg- L) PARAFAC APTLD
2.400 1.179(49.13) 2.343(97.03) 1.800 1.640(91.11) 1.776(98.67)
1. 800 1.980(110) 1.844(102.44) 1.700 1.784(104.94) 1.772(104.24)
2.500 2.618(104.72) 2.545(101.80) 2.400 2.456(102.33) 2.445(101.67)
2. 600 2.651(101.96) 2.588(99.54) 2.500 2.40(96.0) 2.487(99.48)
3.800 3.735(98.29) 3.772(99.26) 3. 600 3.633(100.92) 3.624(100.67)
3.900 3.517(90.18) 3.891(99.77) 3.700 3.403(91.97) 3.78(102.16)
4.100 4.065(99.15) 4.125(100.61) 3.900 3.980(102.05) 3.963(101.62)
4.300 4.261(99.10) 4.35(101.16) 4.100 4.187(102.12) 4.179(101.93)
Average recovery/ % 99.27 100.20 98.93 101.18
RMSEP/ (pg - LY 0.18 0.04 0.14 0.06
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