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Abstract: In order to study pollution status and distribution characteristics of PAHs in PM,; during the spring in city and suburban
Xiamen. A total of 18 PAHs were analyzed in the aerosol samples collected in daytime and nighttime during 11" to 21* of April, 2013

in city and suburban Xiamen. Results showed diurnal variation of Z PAHs in suburban was weaker than that in city. In the city, the

concentration of PAHs during daytimes was higher than that during nighttimes, close to 1. 83 times, and it is still under the national
environmental standards. In different times and space scales, PAHs were a bimodal distribution, the components of PAHs gave the
priority to low and middle rings in urban and suburban during daytimes and nighttimes. PAHs with high molecular weight decreased
gradually by the increase of particle size, and the proportion of low molecular weight PAHs increased gradually in the meantime. In the
city, the change of size distribution among 2-4 rings PAHs in PM,, during days and nights was bigger than these among 5-7 rings. The
main sources of PAHs were estimated by DR, the main contributions included gasoline and diesel combustion, the smelting furnace
exhaust emissions. During sampling periods, the relationship between the concentration of PAHs, temperature and WD is negative,
PAHs had a positive correlation with the visibility and WS in suburban. And in urban, the relationship with temperature during the day
was negative, and with an opposite correlation between other meteorological elements.

Key words : PAHs; size distribution; diagnostic ratios; source apportionment; meteorological element
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Fig. 1 Map of the studied area with sampling sites
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WA EHE (COR,7-rings) ,—3L 18 Fl PAHs.
1.5 JR RS s

FOTRAS L, AR (1, JEUINAR | B inAR
SEATRERIRE SoPATRE S HEA T B 45 . F 4R 7= 4 [l
WSS ARG RS it O 1 45 RN A0 B 45 51 | 8 /R WIS 1y
Ml %y, Z5-Dg 66.18% . — 4 JE-D,, 80.12% .
JE-D,, 85.11% . ¥§-D,,101.11% . JE-D,, 83.61% ,
HAR LAY e AR RIS R AL IE. ik
KW BR 4 6.00 ng-m™ (Ace) ~ 20.00 ng+m~’
(COR).

2 HFR5ITE

PM,, "1 PAHs AYHkE K
TE 2 Al R PM AR A TR R
If [a,h ] BEZAMY 17 PP 230508, 3R 1 450 TR
WE BRI R (SD) A (SN) LLR T IX i) H
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K (CD) FIRH (CN) PAHs Fb ¥ B2 0 il A 2414
MAAT LA H, 2B > PAHs BRAE LA K, Bl

W E KA THIX > PAHs BRUAS AR, AR
HRIE] 104. 03 ng-m ~*, JERLAIAY 1. 83 fi5. HIifE
XA, PM,, T PAHs AR BEAF7E I W i 22 5%, AT
DX K AR B B e, YA 3] 228. 62 ngem 775 H:
YOI T 78 AR X 1 %, S 34948 43 0l ok 12459
ng-m_‘%%l] 122. 08 ng~m_3; /Kﬁﬁ%{&ﬁ%lzmﬂﬁé,¥
HIME R 119.94 ng-m . 7 X R EA TALAY H
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B BRI % 35 B AR b, 253 B D> PAHs #e 1
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Table 1 Distribution of concentrations of PAHs in PM, during spring in Xiamen/ng-m ~*
PAHS SD SN CD CN
FI{E WG FI{E WP F-H{H TR F-H{H RIS
Nap 5.21 4.33 ~5.70 4.98 3.66 ~8.75 14.11 12.30 ~17.63 7.47 4.31 ~10.16
Ace 3.21 2.80 ~3.47 3.88 2.87 ~6.89 4.83 4.28 ~5.77 3.51 1.66 ~4.83
Acy NA NA 0.50 0.40 ~0.66 1.00 0.85~1.12 0.25 0.10 ~0.41
Flu 11.66 10.41 ~13.04 11.92 9.00 ~19.89 24.46 20.44 ~30.20 14.70 6.76 ~21.83
Phe 67.92 61.38 ~77.22 50. 80 39.55 ~79.51 116.36 91.67 ~150.82  64.32 26.92 ~98.45
Ant 9.18 8.10 ~10.24 11.34 8.83 ~17.61 29.01 22.01 ~38.18 15.37 5.91 ~24.19
Fla 13.59 12.16 ~15.49 9.03 6.93 ~14.75 20.16 14.86 ~27.19 7.99 3.28 ~12.02
Pyr 6.38 5.74 ~7.20 5.48 4.12~9.30 13.04 9.56 ~17.09 4.74 2.09 ~6.85
BaA 0.17 0.14 ~0.20 0.59 0.42~1.11 0.23 0.12~0.32 0.13 0.03 ~0.25
Chr 0.53 0.42 ~0.63 2.03 1.50 ~3.53 0.68 0.37 ~0.97 0.63 0.27 ~0.95
BbF 0.83 0.74 ~0.95 4.82 3.55~8.45 0.91 0.49 ~1.29 1.30 0.77 ~1.84
BkF 0.21 0.17 ~0.25 1.56 1.11 ~2.92 0.30 0.16 ~0.43 0.38 0.15~0.61
BeP 0.34 0.27 ~0.40 3.06 2.22 ~5.59 0.72 0.39~1.02 0.61 0.26 ~0.92
BaP 0.86 0.73 ~1.02 1.08 0.82~1.76 0.46 0.25 ~0.65 1.22 0.87 ~1.75
DahA NA NA NA NA NA NA NA NA
ledP 0.80 0.64 ~0.89 3.46 2.47 ~6.59 0.86 0.47 ~1.22 0.33 0.19 ~0.45
BghiP 0.76 0.61 ~0.84 3.50 2.49 ~6.64 0.85 0.46 ~1.20 0.98 0.41 ~1.49
COR 0.44 0.35~0.52 1.92 1.29 ~3.97 0.64 0.34 ~0.90 0.67 0.26 ~1.06
ZPAHS 122.08 108.97 ~138.05 119.94 91.24 ~197.91 228.62 179.01 ~295.99 124.59 54.24 ~188.06
BT LE 2008-2009 AE X T HEBRE PR

WITE) (9 18 Fl PAHs BF 55 3% B, 2009 4F & % 46 X
PAHs ¥} 36.76 ng-m 17 X fl & & 44. 69
ng-m ", HUAR TE A YU I 4 8] 1] b X PM,
PAHs WRJEH S BRI [ a] 8 (BaP) fE R 23
A FE DL PM,, P R B R A 2.5 ngem T AE
s S5 Y bR A TE A UL S 5 AT 1 B
T ORI 3 PM, AT [ a ] B8 H 249 2 53531
M 1.94 ng-m ™ M 1.68 ng-m ™ R TFHERTG

2.2 THIXARRIX PM,,H' PAHs Rife oA U R ERIE
2 R WA KA P DT 18PAHs & R
KA A AT RRAE. DA ] UL 6 AN [R] 1 B[] 1 25 ]
REETF, > 18PAHs ¥y 5 B AL i mg mt i |
2 [ A g R A g ) R A T £ ) i
KA. HAPRBX EH RAUEL T 1.1 ~2.1 pm
4.7 ~5.6 wm Kb, 7% B BN, T 0. 43 ~0. 65 wm
3.3 ~4.7 um &b X FRBUER F <0.43 um
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Fig. 2 Size distributions of total-PAHs in daytime

and nighttime at two sites

2.3 THXHIRRX PM,,H' PAHs RiA2 504 (1 2H ARFAE
2.3.1 AR[EIPRE PAHs B9 EEFRE
24 THIXAZBX PM,, T[R4 PAHSs

[ 736 (I 6%
(a) dl i

T 0%

o
=
=
v

0.43~0.65
0.65~1
1.1~2
2.1-3.3
3.3~4.7
4.7~5.8
5.8~9,
=9.0

iR/ um

=55

V. AR RTAD, T IXCRIARIX S | Y PAHs 4531
A2 ~4 35 PAHs N2 ~4 ISR BRI A 3
> 18PAHs W 83. 8% LA I, S YA JE T Hb X 3=
BIELMR A F i (2 ~3 3F) fidh o F i (4 ) 1
PAHs 32, 3 5 MR AU (g

£2 A REHRE PAHs KE/ng-m >

Table 2 Concentrations of different rings PAHs/ng+m

AT B i

EES L FIR L
23 20. 07 21.27 44.40 25.93
3 ¥ 77. 10 62.13 145.37 79. 69
4 3 20. 67 17.13 34.11 13.48
5 ¥ 2.23 10. 51 2.39 3.51
6 ¥ 1. 56 6.97 1.71 1.31
VEN 0.44 1.92 0. 64 0.67
Z 18PAHs 122. 08 119.93 228. 62 124. 59
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Fig. 4 Size distributions of different rings PAHs in the daytime at the two sites
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Table 4 Molecular diagnostic ratios of PAHs at
urban and suburban sites
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