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Determination of 16 PAHs from Atmospheric Particulate Matter PM,. s in Certain

Ironworks District by HPLC

GAO Shao-peng"?, LIU Dameng’, AN Xiang-hua’, CHEN Jing®

( 1. Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100085, China; 2. School of Energy Resources,
China University of Geosciences, Beijing 100083, China)

Abstract: The paper describes the determination of the 16 polycyclic aromatic hydrocarbons ( PAHs) prescribed by Environmental
Protection Agency in PM» s in certain ironworks district of Beijing by HPLC. A HPLC method of VWD-FLD connected in series was
founded. The 16 PAHs were completely separated by the method. The earlier eluted ten PAHs were detected by VWD and the rest
were detected by FLD. The minimum detection limits of the 16 PAHs vary from 0. 29 Hg* L™ '( for Bkf) to 50. 6Hg* L' ( for Nap),
the average recoveries range between 85.1% (for Nap) and 103.2% (for Fla) and the relative standard deviations are between

4.31% (for Flu) and 9.93% (for Ind). The detection results indicate that the pollution situation is still very serious in this district.
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LU W MgemL D EE % EH Skl

Nap 200 98.0 MeOH  [HZbpdh e
Acel 200.2 98. 4 MeOH  AccuStandard Ine.
Ace 257.4 99. 0 M eOH ChemService Ine.
Flu 407.5 98.0 MeOH  ChemService Inc.
Phe 200 98.0  MeOH  [HZ5kidl
Ant 200 98.0  MeOH  [HZ5kidl
Fla 30 98.0  MeOH  [HZ5kidl
l‘yr 254.8 98.0 M eOH ChemService Ine.
Baa 200. 6 99,5 CH-2Cl:  AccuStandard Ine.
Chr 120 98.0  MeOH [ ZAp4 L
Bhf 10. 6 98.0  MeOH [ ZAp4 L
Bkf 39.4 98.0  MeOH  [H5kidl
Bap 32.5 98.0 MeOH ChemService Ine.
Bghi 10. 6 98.0 MeOH  [HER4 L0
Dah 205.3 97.7 CH:Cl:  AccuStandard Inc.
Ind 11.8 98.0 MeOH  [HZ b4 e
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Table 2 Time variations of PAHs with the aid of FLD 90 VWD i %
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Napr Ace Flu 0 280 300 60 :
Phe 6.2 246 375 ol
Ant 7.0 250 408 30r E
Fla 8.2 280 450 20 A

1w} A
Pyr 9.5 246 375 0 ” L

0 5 10 15 20 25
Baa 12.1 290 395 SR 0 fmin
Chr 18.5 260 370 .
B BKF Bap 25.0 290 430 FLD &%
Dalr Bghi 50.0 290 420
Ind 75.0 250 470
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Table 3 Parameters for the emendation curves of 16 PAHs standards

LI AR )/ min o 2% FeF ih2k

Nap 4. 195 VWD y= 27.56x+ 3.61

Acel 4.562 VWD y=20. 14x- 2.32

Ace 5.477 VWD y=24.2x+ 6.83

Flu 5. 856 VWD y=T74.89x+ 12.41
Phe 6.413 VWD y= 383.51x- 46.58
Ant 7.425 VWD y= 539.32x+ 46.70
Fla 8. 856 VWD y= 106.68x- 7.07

Pyr 9, 882 VWD y=T70.64x+ 6.77

Baa 17.237 VWD y= 251.68x+ 23.56
Chr 19. 469 VWD y=299.52x+ 12.47
Bbf 30. 325 FLD y= 2333.92x+ 85.04
Bkf 37. 867 FLD y= 6880. 17x+ 185.00
Bap 41.627 FLD y= 5968.38x + 431. 40
Bghi 63. 336 FLD y= 3759.99x - 65. 11
Dah 74. 167 FLD y=40.93x+ 6.63

Ind 80. 492 FLD y= 629.56x+ 43. 11

MRRE B bge L™ oA 9 HERHER 2/ %
0.998 40 50.6 85.1 6.54
0.999 33 36.8 86.2 5.32
0. 995 06 45.5 89.6 5.62
0.999 79 32.1 95.4 4.31
0. 996 00 16. 6 96.2 7.65
0.999 77 20.3 98. 1 5.13
0.997 71 33.6 103.2 6.57
0.999 67 45.3 97.5 7.01
0.99973 23.4 92.6 4.68
0.999 90 26.5 95.3 5.75
0.996 73 1.79 98.6 6.31
0.999 53 0.29 102. 6 7. 68
0.997 47 0.54 99.2 5.6l
0. 995 94 1.68 100. 6 9.06
0.999 43 5.62 89.5 8. 62
0.994 92 1.52 86.9 9.93
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Table 4 Concentrations of 16 PAHs preseribed by U.S. EPA in certain Ironworks district detected by HPLC/ ng*m™*
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Fig. 2 HPLC spectra of PAHs from PM 3 s in east

gate of certain ironworks district
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Fig. 3 Comparing the concentrations of PAHs from

PM in different districts

. Bap ¥ & 47 il i 1oL [ 5 b v

20.3  26.0 13.8 20.5 24.4 22.5 832 88.0
395 556 472 241 307 233 1190 ND

(45 GB3095 1996, 10ng/ m*) ¥ 30 %A1 2. 5 1.
3 &g

1) JESL T Al AR P AL I & (VWD) FIPE
K}”d“'l?%(bl D) # lbilj’]r’ RO B35 3 B 7 3%, B
EM OIS 4AF T, U.S. EPA ¥ 16 Ff PAHs 74 51
FEAIT .

(2) J T 10 FF PAHs SRA] VWD K23, )5 6
P PAHs K FLD £l 16 B PAHs 19 £ 9 BR 7E
0. 29Hg= L™ '( Bkf) ~ 50. 6Mg= L™ '(Nap) 2 [i], [A[fg %
7F 85. 1% ( Nap) ~ 103.2% ( Fla) 2 [f, AH %} bx E fi
FELE 4.31% (Flu) ~ 9.93% ( Ind) 2 [f].

(3) eI 7 AEAN Bk Ak RO AR TR A
RSN BUREY) PMo, s FE a0 1K) 22 3005 )8, 45
R IRIZHLX PAHSs V5 BORIUHK AR AR 7 .

S 3k

[ 1] WA E RO AR A B R R i D). B
Ui 7=l 2004, 6( 5) : 50~ 53.

[ 21 OREE, Az 0, G Aih, S5 b 50 89 O AURIDRL 4 b A7
Bl R 094 L WE T 1) JBERFEF, 2003, 28(3) : 327~ 332.

[ 31 kP, sRpedsy, F o, m RO iR I e A b 13
T 2 3R I5 42 1] . SRV PR SRR, 2002, 33(1) 2 140~ 143

| 4] Theodosios 1. Sikalos, Monitoring of time variation and effect
of some meteorological parameters in polynuclear aromatic
hydrocarbons in loannina, Greece with the aid of HPLC-
fluorescence analysis| J] . Talanta, 2002, 58: 497~ 510.

[ 51 F/NME, SRS, Mgl S5, 58 S0 R 0 2 % 0 0 34% 3 1 1
HPLC #0058 ey i) BREE i 22 56 05 52 1) . (435, 2000,
18(5): 432~ 435.

[ 6]  FEIEIE, TIEME, A k. 3l A0 138 OROR 4 vh 2 5 55 48
(I AR T RIESL 0] FREERLE S BOR, 2004, 27(6): 50~ 51,

| 71  Ethel Brits, Greet Schoethers, Luc Verschaeve. Genotoxicity
of PM 1y and extracted organies collected in an industrial, urban

and rural areas in Flanders, Belgium [ J]. Environmental

Research, 2004, 96: 109~ 118.
[ 8]  XIAHG, EFE, iz v, wdfib) FRREeh £ 30 05 k4 Al A7
FEREWETIL )] . BREERLE 224, 2004, 24( 4) 0 746~ 749,



