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Abstract: Polycyclic aromatic hydrocarbons (PAHs) are a group of important toxic compounds. In order to detect the pollutional
characteristics of atmospheric PAHs in Fine Particulate Matter (PM, ) , a total of 60 PM, , samples were collected in Lanzhou City
during the winter of 2012 and summer of 2013. The GC/MS measurement results of the samples demonstrated the averagely total mass
concentrations of the most significant 16 homologues of PAHs were (191.79 +88.29) ngem > and (8.94 +4.34) ngem ™ in winter
and summer respectively, indicating a higher pollution level in winter. In winter, the snowfall was the most important meteorological
factor for the decrease of PAHs mass concentration in PM, ;. The percentages of PAHs with 4 rings were the highest in both winter
(51.40% ) and summer (49.94% ) in Lanzhou. The percentage of PAHs with 5-6 rings in summer (41.04% ) was higher than that
in winter (24.94% ). However, the percentage of PAHs with 2-3 rings in summer (9.03%) was lower than that in winter
(23.67%) .

sourced from coal and vehicle emissions in winter, especially the diesel vehicles. The absolute contributions of all possible PAHs

Based on the analysis of characteristic ratios, we concluded that the PAHs in atmospheric PM, 5 in Lanzhou were mainly

pollution sources were insignificant in summer, with relatively higher contribution from gasoline vehicles.
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Table 1  Average mass concentration of PAHs in PM, 5 during winter and summer in Lanzhou
25z PAHs &2 /ngem 3 JR R H % HZ/ngem > TR %
%% Nap 0. 08 +0. 06 0.04 n. d. n. d.
JE A Acy 0.62 +0.39 0.32 0.01 +0. 01 0.12
& Ace 0.10 +0. 06 0. 05 0.01 £0.01 0.09
%j Flu 1.17 0. 66 0.61 n. d. n. d.
E[H Phe 13.21 £6. 65 6. 89 0.17 +0. 11 1.90
B Ant 2.59 £1.32 1.35 0.03 +0.02 0.33
PR Fla 27.65 £12. 63 14. 42 0.58 £0.35 6.49
B Pyr 26.13 £12.01 13.63 0.53 +0. 31 5.97
3 (a) B BaA 18.06 +8.55 9.41 0.42 +0.28 4.68
)} Chr 21.29 +9.96 11.10 1.06 +0. 57 11.90
3 (b) 9B BbF 27.49 £13.06 14.33 1.87 £0. 89 20. 90
9 (k) 9B BkF 5.61 +2.76 2.93 0.58 £0.27 6.50
#3f (a) B BaP 11.75 £5.79 6.12 0.73 £0. 40 8. 14
Bt (1,2,3-d) i TedP 15.79 £7. 67 8.24 1.39 +0. 64 15.59
I (ghi) 3¢ BghiP 15.34 £7.35 8. 00 1.26 +0. 61 14.05
— 2 3f (ah) DBahA 4.95 +2.48 2.58 0.29 +0. 17 3.27
>, PAHs 191.79 +88.29 100. 00 8.94 +4.34 100. 00

1) &R E FHUE Ror 7 R TIIE « bR 2 B HO RAl PAH (5 3, PAHs fUHHI; n. d. FoRA A H

HHRGREN SRR D, PAHs
EHEME M EERNEY —, B2 85 7 AE.

R R R R S R E S D, PAHs (AR
Ko HTEER. AT, 22 M AT AR PM, b S, PAHS
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Fig. 1 Time series of total PAHs and meteorological parameters in atmospheric PM, s in Lanzhou
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Fig. 2 Linear correlations between E PAHs in PM, 5 and daily average temperature (T) ,

relative humidity (RH) , and wind speed (WS) in summer and winter in Lanzhou City

R A S5 R &2 43 ) 1,83 x 107 T 1,25 x BT BT 25 0 T A2l R LB O A X
1075 ZFG MR 113 x 107 7.72 x 1070, 8 BRSPSz 8 I Ok 10 vl 2 52 UK 7K F» B LB 73
BE RAE 107° ~ 107" A 80 KK B KT8 Sl BEE L.

R2 ZEINTA, HZF RS PM, s 24P () PAHS (X35 14 2 R K 1

Table 2 Toxic equivalence factors of PAHs in atmospheric PM , 5 during summer and winter in Lanzhou City

PAHs TEF BEQ (%) BEQ (X)) PAHs TEF BEQ (%) BEQ(X)
#I [l B 1 11.750 0.730 (A 0. 001 0. 026 0.001
2% 0. 001 0. 000 0. 000 9 [a] B 0.1 1. 806 0. 042
JE A 0. 001 0.001 0. 000 )} 0.01 0.213 0.011
JicA 0. 001 0. 000 0. 000 3 (k] W 0.1 0.561 0.058
% 0. 001 0. 001 0. 000 9 [b] W B 0.1 2.749 0. 187
E[Z 0. 001 0.013 0. 000 Bigf [1,2,3-d] B 0.1 1.579 0. 139
W 0.01 0. 026 0. 000 K 9F [ghi] 8 0.01 0.153 0.013
W 0. 001 0.028 0.001 T IE (ah) 1 4.950 0.290
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Table 3 Human respiratory exposure parameters
PN IR/m*<h~! ET/h+d ™! EF/d+a”! ED/a BW /kg AT/d
2N 16.0 24 30 60. 6 77 x365
JL#E 8.7 24 10 16 77 x 365

2.3 PAHs 505 A0 RHAE

PAHs 285 b 2% [ B A 32 R B 328 O\ J80RE 4
w525l R A0 AL ) PR S T R IR L R, 2 ~ 3 B
PAHs (T 5 K, lE KPR DA A[IEER 4
N PAHs J& T KA WY, v B A £ T RE
FNGTRLZS o T 2 TR 5 ~ 6 31 PAHs # Kk P
575 , A UL K 2 T LASSORLAR 9 P
B 22N T PM, s PAHs (38305045 (B 3) ] DLE
H, T4 FERE T, oy (4 35) sl O
B HD AR 4302 51.40% F149. 94% , 4
Emem T EZE. MBS, 22K T & PAHs
ELB R, 5 ~6 PREUL I 25 41. 04% , B B =y T~ 4 2=
24.94% ; /N (2 ~3 ) B o5 B N,
HZ9.03% AT 47 23.67%.

A BE R R B R AR S 8UN T TR
PAHs Bt 2 5 8 2 00" {45 [ K ) AN 4 T
PAHs & 585 /0, KER o LS AHTE X AF1E X 7T e 2
HZRK0F & PAHs LR, M08/ 1 F
BRE. XZF 4 QI E R, FEE N, KR Y
B FH R B 389 im DA 2 WL 30 28 1A A1 L 3R B IR 450 » £
34 WHEREAR G R =, BN b4 2R
PERIA AL > °T AR 7R SOHE A [E A AR, AR
JE LB R, FRORLAH 1) Eb A 5 48 K i A& R 4 38
{1 b 5] B2 b o T

ANFIFRE) PAHSs Sk B AN [FRRAE 1675 G4 I8 B
DLIE I 73 A PAHSs (19 2850 E 20 Ho 28 4 FEE, 7T BA
T J W7 s e AR R Y B R, 4
PRI PAHs 5 R IRV i HE R AE ™Y WML 3 4
FEAFARIE (ghi) F6+ B (1,2,3-d) B #H (a)
s 2RI (b) SRR (k) REES ~6 w1
BIRES ST 22 A. B PM,
ANFEIFREH) PAHs FT o5 B b (B 3) 35 B 95 ek
Ui, K= DRI 3, RUCANB E RS B
RIAPRBEIE R FOANLEN 4 RS IF BVLEh 4
JR S TR R EL A2 1 A .

2.4 PAHs [JHHE LA

KA PAHs EZERIE T 5 B I (0 A 56 4
RIEF= 4, T AS [R5 4 22 10 1) B A 5 FH R Sk 3R
Wyrh PAHs BEATV5 YU RAT. 2500204 B X i o 1%

3 A B KA PM, 5 PAHS (0550501

Fig. 3 Distribution of PAHs with different aromatic rings in

atmospheric PM, 5 during winter and summer in Lanzhou
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Table 4  Diagnostic ratios of PAHs in atmospheric PM, 5 during summer and winter in Lanzhou
4 Ant/ (Ant + Phe) BaA/ (BaA + Chr) Flu/ (Flu + Pyr) IcdP/ (IcdP + BghiP) BaP/IcdP
Y [ X £SD 3 [ X +SD 3 [ X +SD Y [ X £SD 3 [ X +SD
&7 0.12~0.20 0.16 £0.02 0.40 ~0.49 0.46 +0.02 0.49 ~0.53 0.52 £0.01 0.48 ~0.52 0.51 £0.01 0.63 ~0.81 0.74 +0.04
HZ&  0.02~0.24 0.15+0.04 0.09 ~0.37 0.26+0.08 0.48 ~0.54 0.52+0.01 0.51 ~0.56 0.52 +0.01 0.32~0.64 0.49 +£0.08
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