366 H1H HLT I B 5 (AR 4R Vol. 36 No. 1
- 62 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2022 4F 1 A

DOLI: 10. 13382/j. jemi. B2104509

ZHERAEREFRAREERERE=ZLEUFEE
A6 U B, A PR 7T S 4

B REME E4K IR KEWN g
(L ARJEE TR TR Hil 06321052, I K22 LA M HEH AR S EALEE FEE  066004)

 EahRERYEEEASHENFENEZ — IRA MG Y R BRSNS 0 X TS I A e X, xR
BrlZETE G A T S, M AR R AL T IR AT A W IR, BF 5 R ) = iSO B R & B s B ik 25 = 4tk ik
(alternating residuals trilinearization, ART) BINKMZET5 YY), ART S 2% A7 B T ek, TR Wse i e 748, 5
SHEDETERS T R SE BT O# 5% OTHIRIM FBE TN Y = DI RHE . BCE 30 41 0#553h 9741 IM AN Y SDS JiE A i
W, R ART BEXHE G275 G Wyl T B 5 10 = 45 66 B EAT A AT, SE 00 25 2 W] ART S83:%F 0#58h  97# 1M Al
SR 2 BN 300 103. 6% \97. 32% K11 99. 86% , fEHTIS R 3 Bl Gk 5 B IDGIEW) & B, 8 e & b 3
WY, =4 9EOTE S G ART BRI — a0 e st il 5 G Rl 75 2

KIA  sOR R =AM S A DOGIE I IE P AR IE s A

B4 S, X830.2;0657.3 XEkERIRAD: A ERKiREFERDERAD: 460. 4030;150. 2520

Detection of refined oil pollutants by three-dimensional fluorescence spectrum
combined with alternate residual trilinearization algorithm
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Abstract: Oil pollutants are one of the main factors that endanger the ecological environment. The accurate identification and
measurement of mixed oil pollutants is of great significance for environmental monitoring. In view of the serious overlap of spectral
components of mixed oil pollutants, it is difficult to distinguish them by chemical methods. In this study, three-dimensional fluorescence
spectrum combined with alternating residuals trilinearization ( ART) algorithm is adopted to detect oil pollutants. ART algorithm is an
improvement of parallel factor algorithm without presetting factor number. A three-dimensional fluorescence spectrum detection system
was built to study the three-dimensional fluorescence spectrum characteristics of O # diesel oil, 97 # gasoline and kerosene. 30 groups of
SDS micelle solutions of O # diesel oil, 97 # gasoline and kerosene were configured, and three-dimensional fluorescence spectral data
were obtained. The three-dimensional fluorescence spectrum data of mixed oil pollutants after scattering elimination were analyzed by
ART algorithm. The experimental results show that the ART algorithm is effective for O# diesel, 97# gasoline and kerosene. The average
recovery rates of gasoline and kerosene are 103. 6%, 97.32%, and 99. 86% , respectively. The spectra of the three components obtained
by ART algorithm are in good agreement with the real spectrum. Both qualitative and quantitative analysis show that the three-
dimensional fluorescence spectrum combined with ART algorithm is an effective method for the detection of oil pollutants.
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Fig. 1  Three-dimensional fluorescence spectrum

detection system for oil pollutants
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Fig.3 Three-dimensional fluorescence spectra of refined oil
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Fig.4 The Three-dimensional fluorescence spectroscopy of
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