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Abstract

Abstract

PAHs are a large group of semi-volatile organic compounds, and widely distributed
in the atmosphere. Incomplete combustion of fossil is the main source of PAHs in
ambient air. Much attention has been focused on PAHs due to their carcinogenic and
mutageniccharacters. The Big Xiamen Bay, on the southeastern coast of China, to the
west of Taiwan Strait, including Xiamen, Kinmen, part of Zhangzhou and Quanzhou,
is an important engine of Western Taiwai Straits Economic Zone. Air pollution has
become one of the most visible environmental problems. In this study, eight sites
were selected to collect PM;¢ samples from March of 2008 to February of 2009. 19
PAHs associated with PM;, were analyzed to study their temporal and spatial
variations

1. Significant seasonal variations of PM;o-bound PAHs were found at all of the 8
sites with higher levels in winter and spring and low levels in summer and autumn.
High molecular weight PAHs (five- to seven-ring) were the most abundant. The
concentration of PAHs in traffic zone was higher than in Kinmen.

2. Significant diurnal variations of PAHs concentrations in PM;y were found in
Xiamen.The concentration of PAHs was higher in daytime than is night and was
greatly influenced by meteorological conditons and emission intensity of pollution
sources. Diagnostic ratios of PAHs suggested mixed emission sources of petroleum
and coal combustion for PAHs in the PM,.

3. Bimode (accumulation and coarse mode) distributions were observed for
particles with the peak value of 3.2-5.6 um and 0.56-1.0 pum. 40% high molecular
weight PAHs tend to concentrate in the fine particles.

4. The ratios of FLUA/(FLUA+PYR) and IncdP/(IncdP+BghiP),and the methods of
principal component analysis/multiple linear regression (PCA/MLR) were used to
investigate the sources of PAHs. The vehicle exhaust following the coal/biomass
combustion were the major source of PAHs in PM, in Big Xiamen Bay. Fothermore

The coal/biomass combustion contribute more in winter and spring than those in

VI



Abstract

summer and autumn. Based on the back trajectory and the diagnostic ratios,
PMo-bound PAHs in Big Xiamen Bay were influenced by both local and region input
during the northeast monsoon season.

Key Word: PAHs; PM,o; Seasonal variation; Diurnal variation; Size distribution;

Source apportionment.
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1.1 EFBAKEE

% 1754 (PAHs, Polycyclic Aromatic Hydrocarbons) & H1 #5458 5> LA _E 28R
T AR EUBRAEA IR J7 AR AL R — B WAL & P (Ravindra et al,
2008a). T HAL 2R JpiAe e IF HAARUR) 72, BRI, fE3REEh 2 47 /r(Daly et al.,
2005; Hafner et al., 2005; Escartin et al., 2010). R3] PAHs =2 2R T AN 295
AN AT, WA BB EE . BRSPS (Lee et al., 1995;
Borras et al., 2009; Moldanova et al., 2009). [ A KAk, FARES): WA KK,
Kl BE 7 4 PAHs. (Mebel et al., 2008; Van Zuydam et al., 2009), PAHs +& 1
4 R AR B ), B REE R E 3, HETC A1 1000 2 5h3K
FEP BT, PAHs (R 1/30 (T HERZINEUE . BORIEH, Bt—HZEA
)2 R0

BRAHARIBO™ AR AN, AR A2 2 30 PAHS Vo QI M R N . O
R, JERATE IR PAHs — @ FEJE 32 2RI VG i X o 2 5 11
PAHs HE A2 MR8k, 2008); ZR =AU PAHS 2 Sl B 28 Ok 97
[X 5 7% PAHs ) E 2R SVEHTR KB PAHs W e 5 KKEE b A2k
P4 X (Fang et al., 2006); L7536 /=427~ 4= PAHs K0 B3 4% 4 vl BE IR T &
%-Z% PAHs 1975 94(Guo et al., 2003); I 4 BT IE 56 [E 55 5 Gosan 1 5t ulib
KAMR ) 1) PAHS 75— & F2EE_ B2 rh AR HLIX (1) 5210 (Lee et al., 2006b, Lee
etal., 2006a); {EBUHE HANHE ARHEEAT T8 B2 A4 mUBL AL UL AT T4 i
7 RN K Bk KA G ) B 1% (Feng et al., 2007; Yang et al., 2007; Tamamura
etal, 2007). KUk, WFFUXIRA ) PAHs V55, 52 2 A HEBIE R /MK AL HrR
SEEAER o T A O HE B AN S AAL S IR IR AR A e DTk, LAIE B0 Gk AT 4
(K H

RIS CRERIE T 01y SRMNAE NS X0, &—AE k. ikiF
ATTRIB R A — AR XI5, Ve pT 2 T B (Y 2 PP AR AL o AT SR Hh T80 1Kk
I S RER I R FE, S80S R S AT A I . AR ]
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A BRI RS, T T SR RN GD B PR e X 2 A T AR
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2.1 PAHs {5}

% 555 12(PAHS, Polycyclic Aromatic Hydrocarbons) /& 45 %~ LA 2K 35 LUAH 21
TERARE LA, SRR I — RN ). CHREZITRY,
PAHsH AT — L840 £ 4 HLAT 98 B0R P (W BaP) RIF A ME, I Al AN R 1 4 ] =X
LEA N TR AL . AEANFIHLIX RS, Al KA i 5 3a A% 7 D ol E A A
AERJEE A AT, JRER RS SR RIRAE Y R A AL T, A
RN SN RI AR, B, —E TR A .

2.1.1 PAHSs [ 45 1) KB40 22 P R

Z 07 FE(PAHs) & K T IZ AR — KRB EY), Hil© 4 K I PAHSs
RHATHED) O 400, A SWIIITETT . TEPREE AR IR A g
Foxt NAK I (G SERE S, 56 PR (R B (USEPA) T 704E AR AT T 16F0 35418 56 12 1 (14
PAHs, IX16FPAHsIIZr o0 20 Fom. M. Fhal. WIERE. 250K, FEDK
S RECEW IS HO R, MNIS T4 Bomtk . ST
(TEF). CAS%4T-42.2,

FR A PAHS Y B0 M A TEF r] 411,  TEF{EECR, B rEdinm, i BaP
A& T 5R F R B0 T )2 T R AR PAHS [V G FE i (Ohura et al., 2004;
Halsall et al., 1994; Guo et al., 2003a), BaPtH 1 PAHs 14y 1M 1 55 B PR AR
IR el B, K E BRI WHO A A (111 ng/m®, [ Py b##fE R 10
ng/m’o AKIEILY AT, — MM T, PAHSBAE /> RN, A E.
FZER s F R BEA SRAE S, (HEREK e R BOREh Tt s, i s
53 7 EEPAHSAT A SRR K VA Ik, S 5 MR B BT WL s (TR o I
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