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Abstract : Fluorescence detection-high performance liquid chromatographic method was applied to
rapidly determine 15 polycyclic aromatic hydrocarbons (PAHs) in soil. The method realized the
complete separation of 15 PAHs in 32min by selecting and optimizing the chromatographic
conditions,including liquid chromatography column,the gradient elution procedure,the detection
wavelength program and the column temperature. The detection limits and the recoveries of the
improved method for the 15 PAHs were in the ranges of 0.0002mg/kg to 0. 0045mg/kg and
71.20% to 95. 07 % ,respectively. The relative standard deviations (RSD) of this method were in
the range of 5% to 10%. The results indicated that this method is a rapid and accurate method
with high precision ,low detection limit and good reproducibility for the determination of PAHs in
soil.
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1 XS

1.1 =& ‘

B K B [ Waters2695, 9% ¢ & ) 2%
Waters2475, Agilent PAHs #. S-5p¢m, 250mm X
4. 6mm, Waters XterraTM RP18 & # & : S-5pm,
250mm X 4. 6mm, H{FHB/(EBERAET IR &
). MeRAZN(EBERAMNEE™) . AR
A EREREERAFLS . KRELE. &
SHERiTE AR () . FLE K 0. 45um,

1.2 &7

ST EEER . —HF . B KBS, HPLC &
I AR AXR,. FEREEMERY
A, KR Milli-Q 847K (3 E Millipore 43 8] tH
),

Supelcol6 F# PAHs B & brHEM . & H AW E
4503 . 25 992pg/ml, & 997ug/ml. % 199. 9pg/ml,
3F 92. 3pug/ml. & 100. 9pg/ml, % & 198. 6ug/ml . FE
101. 6pg/ml 3 H-[a] & 100pg/ml. J& 100. 3ug/ml,
FH b & 194. 3pg/ml . EH [k]% B 100pg/ml,
%3 [altE 101. 8ug/ml, =% 3 [a,h ] & 203. 8pg/
ml % ¥} [g,h,i]3E 199. 3pg/ml, Hi 3 (1,2, 3-cd JEE
100. 3pg/ml.

1.3 HSLE
1.3.1 $#R

FREX 10g 2 EHE R T =MMA, I 3g BB (fF
FBIF 130 CiE4 16h X L), B A 100ml —FH
AT EA, TP % LK 30min,

FHRER;HBEAALBRITKERAERTTF
400°Chm#aifb 4h BA B, R BIAREBB K., BEH
¥B5EiE .l 50ml & B b4k 3 K e KK B
OB MEE—FIRETTENPRERE.
1.3.2 REAXMNHEBR

BEKBEMGKBREIT 45C H BB T i
HERNEHEEES Sml. A iml ZFERFR S
BHEBRELE ml- K KELEAN, FRAKNE
Wk G ERER BN 4ml, 1 0. 45pm KA HL
TR, AT 1. oml BERIRA, T 4 CKERE
f#t HPLC 447 .

1.4 BEGBERAEHRAL
1.4.1 &#EH#

PEB Waters i k0 Agilent (9 ZHFHZE H
BTN R R ARSI Z K
& 23°C, L& 0. 6ml/min, FE#E & 20pl, BB

HeEE(E DIUEN, SF5 R HEEN
BN EHEIFF Waters 3%k, R Agilent £
HEREREEE, TUERREN 15 HEHFTE
HAFEHER.
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B 1 Waters XterraTM RP18 H: (a) 1 Agilent PAHs
K (D)% R 15 # PAHSs b5 Ak 5 W AE 638

1. 2% (naphthalene); 2. J& (acenaphthene); 3. %
(fluorene) ;4. JE (phenanthrene);5. B (anthracene);6. KX ¥
(fluoranthene); 7. t (pyrene); 8. % 3 [a] & (Benzo[a]
anthracene ) ; 9. J& (chrysene);10. % 3 [b]7%% H# (benzo[b]
fluoranthene ) ; 11. # 3 [k ]% & (benzo[k Jfluoranthene) ; 12.
% 3 [a]tE (benzo[alpyrene) ;13. % 3 [a,h]# (dibenzo(a,
h] acenaphthene); 14. % 3f [g, h, i] 3E (benzo [g, h,i]
perylene);15. #i3#[1,2,3-cd]¢ (indeno{1,2,3-cd Jpyrene)
1.4.2 Zx#ADE FHKEL
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NERLEEANSERR, TRRAZTHER
JB 3% 4 B 23°C, FE 0. 6ml/min, $ERE B 20pl, 38
RWrvA Y5 Fsh 8 Z B8 MoK i i A& A B 28—
IMBENBEERBRBERF (R D HWAGTEA4Y
BEITREFHIE.
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£1 FBEBERRER

3 TEmEERKNE

¢ 8] (min) (%) X (%)
_ . - SRR xR AR IR 5 LSRR
10 70 30 (R536.R613,R627, R637.R825) 4 M #H TR &4
13 100 0 BEHPLC Wi, R AR EHTER, HTER
27 100 100 W4,
28 50 50
32 50 50 %4 IRMBFEK P PAHSHAHER
a4 2 it (mg/kg)
£2 IHREROAMNEKEN R536  R613  R627  R637  R825
e BB e S K Ao % <0. 0031 <0.0031 <C0.0031 <0.0031 <0.0031
(min) (nm) (nm) 7 <C0. 0018 <0.0018 <0.0018 <C0.0018 <0.0018
0 270 323 % <0. 0006 < 0. 0006 <<0. 0006 <0. 0006 <O.0006
1.8 252 370 * <C0.0020 <C0.0020 <0.0020 0.054  0.14
12.5 252 402 ). § <0.0020 <0.0020 <0.0020 <C0.0020 0.016
14.0 280 460 %K 0. 57 0.052  0.020  0.035 0.19
15.5 270 390 % <0. 0028 <C0.0028 <C0. 0028 <0.0028 <0.0028
185 290 410 %3[a]J®  0.60  0.055 0.018  0.020  0.056
25. 4 290 500
- 0.64  0.050  0.019  0.023  0.039
iﬁm .17 0.072  0.039  0.022  0.040
2 HENEZEXR.KHRRETE ;g[k] 0.43  0.020  0.013  0.010  0.025

TR B &G T, 0 £ 5 W # PAHs 18
AR AT E . DA T BUR 45 414 B4 R BE
BEE.BASFESNERFBEMEERERLE 3.
KIGREZYPAHs BHRP LN X EREF, 15 #
PAHs A4 WKL R(LLERE S/N=3IDEE R
0.0002~0.0045mg/kg, TEWE AR EELTHEE
PAHs K% 73 H7 B3R . SHRE AR MES BOE AT I RE 6
WM EMEE RSD K 0.5%~1. 0%, R H
FHEE,
£3 ERENEEAENRUR

*3#(a]it 0. 97 0.062 0. 032 0.019  0.059
,fjﬁ#[“' <<0. 0004 <C0. 0004 <C0.0004 <C0.0004 <0.0004
% 3# (g, h,

i 0.84 0.033  0.024  0.014 0.11

#i¥l1.2,
ForddiE | <<0-0009 <0.0009 <0.0009 <C0.0009 0.072

a5 BXRK  MREEFET D
% 0.9995 y = 339. 66x +64.299 0. 0031
& 0.9993 y = 373.96x +81.501 0. 0018
% 0.9989 y = 1720. 6x +90. 231 0. 0006
E |3 0.9985 y = 614. 38z +34. 369 0. 0020
. 0.9992 y = 1832. 2z +68. 482 0. 0020
RE 0.9990 y = 498.76x +29.962 0.0011
% 0.9984 y = 1136. 0z —32.590 0. 0028
#*¥H[alH 0.9993 y = 1859. 9x +65.589 0. 0003
)i 0.9998 y = 1637. 7x +57.297 0. 0006
(bR & 0.9993 y = 769.35z +47.43  0.0006
EH(kIKHE 0.9988 y = 6395. 3z +250.53 0. 0002
##[alit 0.9993 y = 6064. 5 +227.32 0. 0002
Z%#[a,h]K 0.9993 y = 2395.3z +166.14 0.0004
%3 (g.h,i]dE 0.9993 y = 2014. 6x +102.19 0.0028

#i3#[1,2,3-c,d]fE  0.9991 y = 376.72xr —19.725 0.0009

» y HREE R, B AE (ug/mD),

MEAHERTUE S, U LRGSR
PAHs 15 3¢l % ™ & , - 3 #F f R536 i % [b15k
BERME 1. 1Tmg/kg, BT 5L L FE S B9 15 7
PAHs S B E M ML RBZREAF  XTHER
FHRAERBN BN S R B, RELKH R
MERTEE. AT ERER2WELRELK
PAHs #7047 BoR , r sk Rl WA 7T 52, B A o
IR ARAE
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