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Abstract: PM,, ( particulates matter with aerodynamic diameter < 10 um) samples were collected at Liwan and Wushan site in Guangzhou city
between March 2002 and June 2003. Polycyclic aromatic hydrocarbons (PAHs) were studied during haze and non-haze periods in both summer
and winter. PAHs pollution was serious in haze period compared with that in non-haze period, especially in winter. Compared with non-haze
period, Phe, Ant, Flu, Pyr, BaA, Chr, IcdP, DahA and BghiP were more abundant in haze period in summer, and BaF, BeP, BaP, Pery, IcdP,
DahA and BghiP were more abundant in haze period in winter. The BEQ values were 3.5 ng'm™>, 3.35 ng'm™*, 1.43 ng'm™* and 13.0
ng'm~’ in non-haze in summer, in haze in summer, in non-haze in winter and in haze in winter, respectively. The BEQ values in non-haze
in summer, in haze in summer and in non-haze in winter in Guangzhou (average: 2.76 ng'm™>) were relatively low in Chinese cities, and
comparable with oversea cities. However, the BEQ value in haze in winter was relatively high in Chinese cities. It indicated that haze in winter
would impair human health seriously. The diagnostic ratios suggested gasoline and diesel vehicle emission were main sources of PAHs in
summer, and diesel vehicle and coal combustion emission were main sources of PAHs in winter; PAHs may come from both local sources and
long-range transportation in non-haze in winter.
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Table 1 Meteorological conditions during sampling periods in Wushan site

RAEE ] (R B 8O BRI RE bishuRiid s Nﬁ;l 502- NO,_ PMlO_
/km /1C 1% /m's /pgem™? fpgem™? /pgem™?
HERIKZE(8) 5.7+0.7 27.7%1.2 73.6+9.4 1.4£0.2 68.1+5.3 45.4+6.3 170.2+£23.6
ZRKE(T) 3.3x1.4 19.2+2.3 71.8+7.4 0.9:0.3 83.6+7.8 102.2+16.8 259.0+27.2
B K HAE K % (10) >10 29.6+1.2 68.7+2.2 2.6+0.6 34.5+9.5 23.6+6.4 62.3+£6.4
L RAEKEE(6) >10 13.222.2 57.3+5.2 4.5+1.2 16.8+7.2 32.1£7.9 66.7+5.4

2.2 PAHs Bi5 4K F

R 2. K 3B H PR SRR PAHs W F
B E B KRR B/NME. SREWRERANT
M PAHs KM BEAEL TR N 8 ~ 106 ng'm ™, & F
KEY PAHs SRR, 2R TEKEY ; EEZKE

H53EJK % PAHs WIREZF A K EFRKEHEL
FREHRBER. FHEMA U PAHs F315 5
KA . LART R X AE A BN X, EE AR
SEEBERTFEBX Bl FIEFETRRRE, X
X PAHs MWK E K F S5 EBXE LTH B 2% 5.
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2 PAHs /ng m~?
Table 2 Seasonal concentrations of PAHs in Liwan site/ng m~*
mean min max mean min max mean min max mean min max
Phe 0.17 0.07 0.25 0.37 0.06 1.46 0.54 0.08 1.05 2.40 0.45 5.38
Ant 0.02 0.01 0.04 0.04 0.01 0.11 0.04 0.01 0.07 0.21 0.08 0.36
Flu 0.18 0.07 0.37 0.5 0.06 2.43 1.16 0.07 1.17 4.44 1.45 9.21
Pyr 0.23 0.09 0.43 0.66 0.09 3.14 1.42 0.10 2.50 5.02 2.35 9.65
BaA 0.27 0.14 0.60 0.69 0.11 2.44 0.78 0.11 0.99 3.64 2.14 5.94
Chr 1.30 0.57 1.82 3.23 0.59 8.49 2.94 0.40 3.40 11.8 5.25 15.0
BbkF 3.90 1.65 6.52 5.71 1.47 9.41 4.14 1.61 6.30 12.2 8.87 17.0
BaF 0.22 0.09 0.30 0.52 0.13 1.24 0.34 0.13 0.79 1.66 0.79 2.47
BeP 4.50 1.53 5.48 4.58 1.24 7.49 3.30 1.27 5.43 9.79 7.05 14.8
BaP 2.89 0.45 3.66 2.18 0.77 5.89 2.00 0.76 3.16 7.93 5.10 11.0
Pery 0.28 0.11 0.36 0.45 0.13 0.97 0.34 0.12 0.66 1.34 0.76 2.23
IedP 3.72 1.05 4.69 4.03 1.47 7.88 3.46 2.14 7.78 12.5 6.70 20.1
DahA 1.09 0.31 1.74 1.09 0.40 2.19 1.20 0.66 2.80 4.06 2.05 6.74
BghiP 4.53 1.88 5.66 5.54 1.58 8.96 2.62 1.94 7.38 10.1 4.80 17.0
EPAH 23.3 9.29 26.0 29.6 8.11 62.1 24.3 10.9 43.5 87.1 63.7 106
3 PAHs /ng m~3
Table 3 Seasonal concentrations of PAHs in the Wushan site/ng m~>
mean min max mean min max mean min max mean min max
Phe 0.14 0.05 0.23 0.28 0.08 0.89 0.26 0.11 0.78 1.9 0.23 4.22
Ant 0.02 0.01 0.03 0.03 0.01 0.1 0.03 0.01 0.08 0.19 0.04 0.38
Flu 0.17 0.04 0.27 0.46 0.14 1.99 1.28 0.15 2.03 2.83 0.3 5.07
Pyr 0.22 0.05 0.38 0.6 0.2 2.65 1.37 0.21 2.4 3.02 0.38 4.33
BaA 0.33 0.07 0.58 0.77 0.26 2.97 0.83 0.17 1.7 3.62 1.19 6.0
Chr 1.22 0.23 2.28 3.53 2.1 9.82 1.97 0.92 5.32 11.2 6.2 16.7
BbkF 3.77 2.11 5.34 6.89 4.89 10.81 3.63 1.59 4.73 10.5 6.51 14.5
BaF 0.39 0.1 0.66 0.69 0.2 1.36 0.29 0.14 0.4 1.57 0.52 2.19
BeP 5.21 1.61 4.13 5.44 3.77 7.41 2.46 1.18 3.77 7.97 4.52 11.3
BaP 2.85 0.71 2.9 2.48 1.59 6.49 1.54 0.81 2.52 8.94 3.12 16.1
Pery 0.34 0.15 0.5 0.59 0.31 1.04 0.25 0.14 0.43 1.31 0.45 1.81
IedP 4.72 1.77 8.15 4.12 2.35 8.28 2.56 2.55 2.72 10.1 3.64 14.5
DahA 1.6 0.5 3.02 1.09 0.54 2.36 0.65 0.46 0.8 3.81 0.76 6.96
BghiP 4.54 2.57 6.54 5.47 3.27 8.64 1.45 1.15 1.8 7.2 2.65 11.1
EPAHS 25.5 15.6 27.0 32.4 24.8 62.7 18.6 9.59 29.5 74.5 4.9 99.2
2.3 PAHs BbkF BaF BeP BaP
Pery .
PAHs BaF BeP BaP Pery ledP DahA  BghiP
PAHs Phe Ant Flu Pyr BaA Chr  BbkF
1 PAHs 3-~4 PAHs BbkF
PAHs 10% ~35% 5~6 ledP Chr  BbkF
PAHs 65% ~90% PAHs 2.4 PAHs
. Phe Ant Flu diagnostic ratios
Pyr  Chr PAHs PAHs
10.6 6.08 12.5 8.48 2.97 4
Phe Ant Flu Pyr BaA Chr IedP DahA  BghiP PAHs
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Fig.1 Contributions of individual compounds to the sum of all investigated PAHs at Liwan site
4 PAHs
Table 4  Diagnostic ratios of PAHs in PM;q
Flu/ Pyr+ Flu 0.42+0.01 0.46+0.02 0.43+0.02 0.45+0.02
BaA/ BaA + Chr 0.16 £0.02 0.15+0.04 0.19+0.04 0.31+0.05
IedP/ TedP + BghiP 0.40+0.05 0.38+0.01 0.58 £0.03 0.56+0.03
BaP/BeP 0.54+0.11 0.36+0.10 0.61£0.07 1.1£0.28
BghiP/BeP 1.61+0.37 1.13+0.23 0.95+0.14 0.56+0.15
BaPE! 3.69+1.43 3.77+1.52 2.36 £0.41 17.51£4.16
1 BaPE = BaA x0.06 + BF x 0.07 + BaP + DahA x 0.6 + ledP x 0.08
Flu/ Flu + Pyr 0.41 ~0.51 IedP 0.31~0.45 PAHs
a IcdP/ BghiP + IcdP
0.49~0.59 PAHs
. 50% ledP/ BghiP +
BaA/ BaA + Chr IedP
0.16 £0.08 BaP BaP/BeP
2 PAHS 2 PM,, BaP/
BaA/ BaA + Chr BeP  PAHs/PM,, 4
0.31 +£0.05 BaP/BeP
BaA/ BaA 0.36 ~0.64 0.25~0.49 0.53~0.66
+ Chr Y. BaA/  0.80~1.42.
BaA+Chr 1 pm 0.2~0.3 BaP/BeP
1 pm 0.1~0.2. BaP/BeP BaP/
<1 pm BaA/ BeP
BaA + Chr <1 pm BaP
. BaP/BeP
IedP/ BghiP + ledP 0.18 0.37 0.56
14
BaP/BeP
IedP/ BghiP + BaP/BeP
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. BaP 5.15~12.9ng m™®
PAHs 8.64ng m™>. BaP
3.64 ng m™’
Duan 15 . 5 PAHs 1
T 19 12 Table 5 Toxic equivalence factors of PAHs
s: Lol 7 PM;9 OPAHs/PM;o EBaP/BePf Lo PAHs TEF
% ' % ' BaP I
& 08 % 1087 Phe 0.0005
: . :
06 % 7 o6 & ;\1‘“ 8'8(5)05
7 = u .
% 04 % % 7 — 04 & Pyr 0.001
Z 02l N % % % _ 02 BaA 0.005
& \ / / \I/ % Chr 0.03
2 N7 &7 NV N, B o1
A AZRE AFFEKE HERE HBFERE BbF 0.05
TedP 0.1
2 PAHs/PM,, BaP/BeP PM,, BghiP 0.02
Fig.2  Comparison between the values of PAHs/PM;, BaP/BeP and PMjo
BaP BEQ BEQ = i
BghiP/BeP 0.8 2.02 X i TEF . 5 PAHs
* BghiP/BeP PAHs TEF. 6
0.47~1.76 PAHs  BEQ
BEQ 3.5 3.35 1.43 13.0
IcdP/ BghiP + IedP ng m~’ 53 ng m>.
BEQ 2.76 ng m~’
BEQ
2.5 PAHs BEQ
BEQ BaP 68 %
PAHs . BaP
PAHs 6 BEQ "
Table 6 BEQ level and its contribution in different
) cities in China and abroad
BaP PAHs
BEQ/ng m~3 BaP /%
- 90 19 16.19 46.94
TEFs PAHs 0 7.12 25.90
21 15.77 37.30
19 0.15 100
PAHs 2 1.9 55.58
Lasen BaP PAHs - 1.58 55.06
toxic equivalence factors TEFs BEQ/ng m Bab %
3 1.91 67.16
5. % 3.71 84.92
PAHs BaP 2 2.70 76.63
% 2.88 58.40
1 % 2.06 71.81

ng m~> WHO 10 ng m™>. . 0.9 51.52
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