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ZHANG Shu-cai, ZHANG Wei, WANG Kai-yan, HU Lian-wu, SHEN Ya-ting, WANG Xue-jun

(MOE Laboratory of Earth Surface Processess College of Environmental Sciencess Peking Universitys Beijing 100871, China)

Abstract: TSP samples were collected at three sampling sites in the southeastern suburb of Beijing from March, 2005 to January, 2006.The

samples were analyzed for TSP and sixteen PAHs. The concentrations and seasonal changes of TSP and sixteen PAHs were illustrated.
Concentrations of Z 16PAHs range from 0.29 ~ 1 184.48 ng/m’, and the average value is 239.44 ng/m’ . Partial correlation analysis was

applied to investigate the influence of meteorological parameters ( temperature, wind speed, air pressure and relative humidity) and air pollution

indexes (SO, NO, and PM,,) on PAHs concentrations. Finally, quantitative estimation equations between PAHs and meteorological
parameters and air pollution indexes were put forward by applying stepwise linear regression methods and the equations are E 16PAHs =

572.56 - 23.18¢ and 2 16PAHs =5.99 SO, respectively. Concentration of PAHs could be estimated using temperature or API of SO, .
Key words: TSP; PAHs; Beijing; partial correlation analysis
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Fig.1 Temporal changes of TSP concentration
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Fig.2 Linear regression of BaP and Z 16PAHs
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Table 2 Seasonal average concentrations of 16 PAHs at the sampling sites /ng®m ™"
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L 4 * AR A _ K A _ Bl

& i K % & = K % # = K %
NAP 0.29 0.18 0.88 0.48 0.46 0.25 0.54 0.53 0.37 0.29 0.46 0.51
ACE 0.14 0.03 0.12 0.93 0.23 0.03 0.10 2.16 0.87 0.07 0.08 2.01
ACY 0.02 0.01 0.05 0.08 0.03 0.01 0.04 0.15 0.11 0.02 0.03 0.18
FLO 0.17 0.04 0.28 0.91 0.25 0.05 0.26 2.02 0.83 0.04 0.19 2.87
PHE 2.74 0.44 2.12 12.56 4.21 0.48 1.75 29.37 15.20 0.44 1.31 63.09
ANT 1.02 0.16 0.50 5.37 0.59 0.15 0.44 11.05 4.62 0.28 0.72 24.05
FLA 8.96 1.88 6.72 50.15 14.85 1.95 6.69 117.07 74.88 2.17 4.94 199.85
PYR 8.09 1.98 7.11 51.70 14.38 2.18 7.36 119.71 71.55 2.74 5.23 202.10
BaA 3.59 0.69 2.32 19.56 9.24 0.78 4.89 53.34 81.31 1.32 3.4 85.69
CHR 5.68 1.44 4.33 24.90 12.82 1.56 5.64 41.68 64.26 2.13 4.27 58.20
BbF 4.88 2.18 16.49 47.60 13.80 6.88 13.70 118.48 52.30 2.02 8.98 81.04
BkF 5.55 2.25 1.93 11.65 13.22 2.29 6.46 23.63 62.27 6.11 5.19 49.31
BaP 3.66 2.00 2.71 8.61 8.65 2.17 6.49 28.00 55.90 2.25 5.45 46.34
ledP 2.82 2.32 5.77 6.97 8.02 3.41 13.15 27.03 22.22 3.23 10.09 58.56
DAHA 0.32 0.10 0.22 0.45 0.69 0.11 0.46 1.24 3.74 1.54 0.38 3.06
BghiP 2.41 1.60 3.17 6.01 5.77 2.33 6.11 17.20 16.99 1.69 4.74 29.12
2 16PAHs 50.31 17.31 54.74  247.95 107.20 24.64 74.08  592.66  527.42 26.33 55.49 905.98
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Fig.3 Seasonal changes of PAHs compounds
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Table 3 Partial correlation analysis for > 16PAHs

and meteorological parameters

EEXD AR bINi%3 AR K
MR RE -0.188 -0.784 -0.014 -0.112
AL R 0.686 0.037 0.976 0.812
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Table 4  Partial correlation analysis for Z 16PAHs and API index

febr PM,, S0, NO,
FHRRE -0.478 0.952 0.173
AL 0.231 0.000 0.682
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Fig.4 Temporal changes of Z 16PAHs and temperature
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Fig.5 Temporal changes of Z 16PAHs and SO, API index

¥ PAHs BIKIE S5 AR S HAM APL IREGHATZ
TGN AT, LS5 S50 APL4RE0H S PAHS (1)
B TR S50 AP FR 302 1R 1R 5% 1)
LER T, WO PAHs IR FE 23 ISR S 50F APL R
AT A & A g ]ER W, K% S50,
JEECRN A SRV (T N0 AG TER C
0.01), & B EEX) PAHs SRS 2 3 52, ] AR
h R AR AR [ R, i 3 NSO
HAH X B JRTEO ) PAHs 5 A< B (1) 58 AN I 2%
BeHEBRAE T FEZ A1 . PAHs RORE S5 S% S50 [71)H
JiFE Ny = 572.56 - 23.18x, 1y KR 16 Fh
PAHs I S WK B2, 347 R ng/m’s x 7 Ui, A7
K °C %7 R TR AR} 20 T A0 2 A 56 1 AH A MR
320 0.000 F10.002. J7 B AR W3 AR SR 1) F
H 4 20.509, FHAEHER 4 0.002.

APLFRECT, KA S0, gl it 2 5 W 3% 1K 56
CRZEMEKE 0.01), F W SO, A PAHs S JE A W
Femd, v LU o R AR s AR [ ) 5 B e

NO, 1 PM,, ) API $5 500 PAHs s ¥R FE 1) 5% W A (2
L SR T RE A0 TR, T O 2
KIIGAHERERE A 0.134 > 0.01, R HHINS 0 BH
T S, BT DR BOUAS B H ISR U7 B2 TP PAHS
RS APL IR BN AR HE T RE N : y = 5,994,
oy 3ROK 16 Bl PAHS 1RV JE, B2 4 ng/m’s x
R S0, AT R APT 45 5. R I, A
I AH AR A %A 0.000; 5 FE B R B RS0 F
fH A 28.345, FHAEHEZE 4 0.000.

TR AR 2 AR, A LUK b B R RS R A
TSP 1 (1) 16 Fl' PAHs 50 iR B BEAT A5 55 . b T3
LLK SO, 1) APL $8 BRI 3k 45, 1X A KB 11 TSP
PR 22 R D5 KRR BE BRI T R (1) A%

AN

3 #it

CODAERTTT AR P AR TSP W E 2 > K
> X7 > HR X N1 TSP 2ok A M7
A, HUE IR RE

()b 5T A B 2B K< TSP H PAHs ¢ J&E S
(YEHETE 0.29 ~ 1 184.48 ng/m’® Z [8], BJME A 239.44
ng/m’; BaP ¥ & 5 PAHs = ¥ B2 [a] (1 [B] U5 7 75 4
D 16PAHs = 16.95BaP - 5.66, F] LLH] BaP [r¥& B2 {H

5 16 B PAHs A EIK L .

(AL A M B KT TSP ' PAHs WK A7 AE
AT, H AR, K d s HA A Ll e A7
FEZAAL

(43 AN RAF R PAHs S5 {ELFRY IR T) 7 510 20408 23 3l
LB SR APL IR B i AH OG0 AT W], 5 PAHs
L5 AT SO, APT FE BRI A DG d fuk 25, 49 B [l
JiREay o . > T16PAHs = 572.555 — 23.181¢ Al

D 16PAHs =5.99 SO, .

B B G T R A IR 2% e X 5 UK X
MEAE 2 ITAE S50 B A 7 T ) 48 5 R0 B 5 J 3
DX A58 10 00 3k 1) 7k s K K DA R ABSE A S 7K o FE A
243 [P0 T 0 AT FURAE LA (K J) 3R

SE -

C1] il BRI vz, B 20 PAHs BOVS B BUR &
RN L ], SABIRSE, 2003, 24 (1D 135 ~ 138.

[2] Joseph S. Review of the estrogenic and antiestrogenic activity of
polycyclic aromatic hydrocarbons: Relationship to carcinogenicity
[J]. Chemosphere, 1997, 34(4): 835 ~ 848.

31 KA, Ei AL, & RE R ZHIT R (PAHS) 73
FIRFELI]. SABIRIE, 2003, 24(3): 26 ~29.



34y SR A5+ JESUAR B S8R TSP 22 FR 5 A BEARFAIE A5 54 i 1R 5% 465
[4] XuS S, Lu W X, Tao S. Emission of Polycyclic Aromatic C12] k324, SEs, XA, 45 . Jbatig e X B A8 X 2 505 1%
Hydrocarbons in China [J]. Environmental Science and Technology» L], REREE, 2006, 27(2): 224 ~227.
2006, 40: 702 ~ 708. (131 PR, S0, JKAT . 3 i DK b BRI B S BUR 2%
[ 5] Panther B C, Hooper M A, Tapper N J. A comparison of air fRRERNL ], P EAET M, 2005, 21C1): 83 ~87.
particulate matter and associated polycyclic aromatic hydrocarbons in L14]  BGS&, SR Wl de, & 7 NS O UBURL Y Hh 2 38
some tropical and temperate urban environments [ JJ. Atmospheric FRRAR LT, T E RN, 2006, 26(1): 6~ 10.
Environment, 1999, 33: 4087 ~4099. L151  RIEEUK, ST, A K. RS 4 i K005 e 9 R AU
[ 6] Poor N, Trembley R, Kay H, et al. Atmospheric concentrations MR ARLI], "SR, 2005, 33(2): 173 ~177.
and dry deposition rates of polycyclic aromatic hydrocarbons (PAHs) L16] MWK, Bivot, Tikse, &5 Abnt PMy s IRBE AR IE J 3L
for Tampa Bay, Florida, USA [JJ. Atmospheric Environment, PMyo TSP IISCRLJ . EEREERR, 2002, 22(6): 506~ 510.
2004, 38: 6005 ~ 6015. [17]  Zhang X Y, Cao J J» Li L M. Characterization of Atmospheric
[7] Ohura T, Amagai T> Sugiyama T et al. Characteristics of particle Aerosol over Xi’ An in the South Margin of the Loess Plateaus China
matter and associated polycyclic aromatic hydrocarbons in indoor and [J]. Atmospheric Environment, 2002, 36: 4189 ~4199.
outdoor air in two cities in Shizuoka, Japan [ J]. Atmospheric (18] &k, BKIEDE, XLy, 26 ) ;N7 KA Wk Y 5 o4l 4y 4y
Environment, 2004, 38: 2045 ~ 2054. A e LS P2 ARG R RLT]. SRBEREY:, 1998, 19
(8] RRPEYE, M55, ik, &, BRI P HLE R3] (6): 10 ~ 13.
BHFTLI. SEEREE, 1999, 2004): 6~ 11. (191 imwte, HEg s, BOyGsE, S 7 MK BB A
Lol R, KL, 8 LR 45 . JbstTi R TANBURA) PM, 5 [f1K (PMyo) T IRTS R TR0 ). FREERE 4], 2005, 25
WEHFFELT]. FEREARTS, 2005, 18(5): 1~5. (7): 855~ 862.
L10] SR, ER0E, 238, 55 At O AT AR T 2 [20]  Manolis T, Euripides G S. Occurrence of gaseous and particulate
WITREPATRFAEL Y], SABTRLEIETE, 2004, 17¢5): 10~ 14 polycyclic aromatic hydrocarbons in the urban atmosphere: study of
[10] EFR K MRS, . JEst i AC il B O ~UBURLY 75 e wources and  ambient

HEF I D —— KR b 2 3805 875 Je i by ). BR%%
BHETFFT, 2005, 18(2): 43 ~47.

temperature  effect on the gas/particle
concentration and distribution [ J]. Environmental Pollution, 2005,

133: 147~ 156.





