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Abstract: To detect the polycyclic aromatic hydrocarbons(PAHs) in soils accurately, the typical PAH
pollutants of anthracene in soils was used as research targets, and the effect of soil particle size on the
fluorescence characteristics was researched. Then, a correction method was established to reduce the
influence of soil particle size on the standard curve of PAH. The fluorescence characteristics of
anthracene in soils were studied and three fluorescence peaks were shown at 421 nm, 442 nm and
470 nm. Seven soil samples with different particle sizes contaminated with anthracene were prepared.
On the basis of the perturbation of soil particle sizes, the synchronous and asynchronous two-
dimensional (2D) correlation fluorescence spectra were calculated and the variations of the fluorescence

intensity of anthracene and Rayleigh scattering intensity at 304 nm with soil particle sizes were
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studied. It was found that the fluorescence intensity of anthracene and Rayleigh scattering intensity

enhance with the increase of soil particle sizes. Finally, the standard curves were established to determine

the concentration of anthracene in 80 mesh and 160 mesh soils, respectively, and the fluorescence of

anthracene was corrected by the Rayleigh scattering at 304 nm. The results show that the proposed corrected

method effectively reduces the effect of soil particle size on the standard curve of anthracene.

Key words: polycyclic aromatic hydrocarbons; soil; particle size; anthracene; two-dimensional (2D)

correlation fluorescence spectroscopy; correction method
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Fig. 1 Fluorescent spectrum of anthracene-contaminated

soil (0. 005 g/g)

MR E N 0. 005 g/g B9 L RO IE , i
Pl Ok B K 304 nm SR IEATIK . 152
0.005 g/g B +HELE 304 nm WK IGE AL T 0%
Ml—dEge ek, WE BT LIE B B 7
16 3 A U] I 0y R AR 2¢O 0, H A7 4 Wil AE 421,
442 F1 470 nm Ab, SCHERLL5 48 BUFE oK & B
VW 379,400 F1 424 nm AL FEFE 3 ALK,

5 TR B A H L BUTE A 5 B DO 47
B RAET LR, X AR BPE 4 T A P kb i)
TR BEA [ B 51 0 CH b 3 b i, B0 4ok
K Z 4 AT i HARAE AR o HERL; 1M 24 4k
TIK S BE I, 56 57 [A] 19 25 B i 7] 4
). [ERTEEMEER 1 T 304 nm Al 608 nm
0 B HR A 06 L 43 0l ok 8O TR BRI — G0 —
930 A HUF G
3.2 TENENEKAISENIE

Ry T ARG A R AR X R O R R 1Y B W), Xk
THEEH 0. 005 g/g B 13, P IFRCE T 7
FoRL B ) £ 3%, I 7E 304 nm P KOEEA T L 20
KT T RS RIRLAR 0 B AR 220~700 nm 1Y
WIS . R T AR A 3 rp RS e bl 4
PAR AR AL, B 2 AR T 7E 350~550 nm PN, &
PG FE B - R AR AR A, FER] 2 P YA
Sk B I e O A ) B R AR D/INEI R AR 4k, AT
PIXREE 3], Bl 25 A SR A2 () A W 6 K BUTE 4 p
B I Y o BE LT AN WIS R, W T Y2, B
FE LR 3 AN TG T Ak 1 i K A7 BT R B -
AR 19 A8 b T AR

160+

2
T

Particle size from small to large

Fluorescence intensity

360 400 440 480 520
Wavelength/nm

Bl 2 SRR B Sk
Fig. 2 Fluorescent spectra of anthracene-contaminated

soil with different soil particle sizes (0. 005 g/g)
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