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Research on PAHs Fingerprints of Vehicle Discharges

Zhu Lizhong , Wang Jing, Du Ye, Xu Qingqing ( Department of Environmental Science , Zhejiang University ,
Hangzhou 310028 , China)

Abstract : Air samples of 14 PAHs were collected from vehicle discharges of different types, oils, and mileages and ana-
lyzed by HPLC. It showed that the total PAHs discharged from the vehicle in 30 minutes were 41.53 ~121.1pg/ m’,
among which, BaA was the most predominant, about 33.3 %, followed by Naphthalene, Benzo ( ghi) pyrene and In
(1,2, 3-cd) pyrene, about 16.8 % ,12.9 % and 12.1 %, respectively . Diesel vehicle discharged more total PAHs com-
pared to gasoline vehicle . The two vehicles all exhausted much BaA and Naph, however diesel vehicle mainly e mitted
Ac \Fluor .Bghip .In, while gasoline discharged mainly Bghip .In .BkF. PAHs with five or more rings in gasoline dis-
charges were relatively higher than those in diesel discharges, however to 3-ring PAHs, diesel vehicle produced more
than gasoline vehicle . As for vehicle of different mileage , there was a clear increase for almost all PAHs , especially Flur,
Py, BaP, Bghip.

Keywords :PAHs ; vehicle discharges ; fingerprints

( PAHs) 5 (
, ( . . 2000 . .SUZUKI \PAS-
). ( . SAT IVECO) , PAHs
) ( . . . . , PAHs
). PAHs , , PAHs ,
, , PAHs
1
(CMB) 2 1.1
) , DDY-1.5 ,  XAD2
, CMB ,
, PAHs,
P AHs [1=61
(97-2-087)
(1959 ~), , ,

PAHs . . :2002-07-03 ; :2002-11-04



3 27
0.5m , 30cm,
1L/ min, 30 min. 1 P AHs
1.2 (a) ( BaA) ,
(21 14 33.3 %; ( ghi) 3t ( Bghip) « (1 ,2,3-cd)
PAHs (Naph) . (Ac) . (In) , 13.0 %
( Fluor) « ( Phen) . ( An) . ( Flur) . 12.1 %, BaA .Bghip \In
(Py) . (a) (BaA) J&( Chry) . (e)
(BeP) . (k) ( BkF) . (a) (BaP) . P AHs (2,3 ).
(ghi) 3t ( Bghip) « (1.,2.,3-cd) (In). 4 ) ( >5 ),
2 s 4
2.1 P AHs 6 PAHs , 43.3 %
1 30 min P AHs 25.1 %.
14 PAHs 41.53 ~121.1 pg/ m’ 40
( 61.49pg/ m’) , BaP “
0.373 ~3.070pg/ m>, Bghip . In 3.805 ’
2
~32.39pg/ m®  4.282 ~16.59pg/ m®. 1 @gﬂ 2t
, 14 P AHs . ®
; PAHs 0
b O
2000 47.78 12 3 45 6 7 89 1011121314
3 3 PAHs
pg/ m 71.25pg/ m” , SUZUKI
41-53L1g/ m 72'42Ug/ m 1. Na 2. Ac 3. Fluor 4. Phen 5. An 6. Flur 7. Py 8. BaA 9. Chry
79. 2710/ m’* 121 1ue/ m’ . 10. Bep 11. BKF 12. BaP 13. Bghip 14. In
ug ug . ) AT
PAHs - Nisbet Fig.1  PAHs fingerprint of vehichle discharges
LaGoy BaP , PAHs
i 2 PAHs 50
> 40
( Toxic Equivalency Factor, TEF) -
S 30 F
,14 P AHs =
* M 20 F
( Total/ Total ) 19.3 ~56.2, ®
(8 ) (56.2) ; ; 10 -
PAHs , 0 I l
2000 2% 3K 4 3 5% 6 i
9 2819
PAHs 2 PAHs
2.9 Fig .2 Distribution of PAHs with different rings
( PAHs) 2.3
14 , P AHs
, , 14
( ) P AHs ( 3 BaA  Naph



28 24
1 PAHs /pgem~?
Table 1 ~ Concentrations of 14 PAHs in vehicle discharges/ pg* m™"
b 1 2 3 4 5 6 7 8 9 10
/km 42758 10573 17802 536229 37098 216686 21586 123969 120353 299950
90 90 90 90 90 90 93 90 90
Naph 9.253 13.19 9.457 11.38 9.099 6.217 6.831 15.52 6.554 7.515
Ac 0.460 2.135 2.187 1.660 0.919 0.919 0.184 9.462 3.633 2.958
Fluor 1.654 0.380 1.563 2.270 0.570 2.004 1.841 11.71 2.649 5.050
Phen 0.061 0. 681 0.548 1.068 0.343 0.275 0.567 1.087 0.503 0.692
An 0.124 0.377 0.128 0.790 0.170 0.121 0.350 0.823  0..355 0.496
Flur 2.301 1.838 2.034 4.629 0.755 1.847 5.543 2.693 2.400 7.759
Py 2.680 2.983 2.234 1.588 0.936 1.480 0.752 4.652 2.151 6.110
BaA 19.93 14.00 16.96 32.74 3.93 17. 44 13.29 46. 45 25.74 26.57
Chry 2.274 1.246 1.190 0.892 0.297 0.744 2.510 3.867 0.330 3.044
BeP 0.456 0.518 0.532 0.708 0.621 0.414 1.450 0.518 1.120 1.657
BkF 4.213 1.295 2.433 1.239 3.760 6.149 5.247 1.259 5.360 7.086
BaP 1.687 1.048 0.979 0.651 1.100 0.373 0.817 0.373 1.310 3.070
Bghip 19.79 3.805 6.114 5.074 4.313 12.91 8.879 6.849 11.50 32.39
In 12.37 4.282 5.352 7.729 4.710 11.20 8.906 9.099 13.66 16.59
1)y123 2000 ;456 SUZUKI ;7 PASSAT ;8 IVECO ;910
2 (TEF) PAHs /ngem” "
Table 2 TEF adjusted concentrations of 14 PAHs in vehicle discharges/ ng® m~ 3
P AHs TEF 1 2 3 4 5 6 7 8 9 10
Naph 0.001 9.253 13.19 9.457 11.38 9.099 6.217 6.831 15.52 6.554 7.515
Ac 0.001 0.460 2.135 2.187 1.660 0.919 0.919 0.184 9.462 3.633 2.958
Fluor 0.001 1.654  0.380 1.563 2.270 0.570 2.004 1.841 11.71 2.649 5.050
Phen 0.001 0.061 0.681 0.548 1.076 0.343 0.275 0.456 1.087 0.503 0.692
An 0.01 1.240  3.770 1.280 7.900 1.700 1.210 3.500 8.250 3.547 4.959
Flur 0.001 2.301 1.838 2.034 4.629 0.755 1.480 5.543 2.693 2.400 7.759
Py 0.001 2.680 2.983 2.234 1.588 0.936 1.480 0.752 4.652 2.151 6.110
BaA 0.1 1993 1400 1696 3274 1393 1744 1329 4645 257. 4 265.7
Chry 0.01 22.74 12. 46 11.90 8.920 2.970 7.440 25.10 38.67 23.30 30. 44
BeP 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
BkF 0.1 42.13 12.95 24.33 12.39 37.60 61.49 52.47 12.59 536.0 718.6
BaP 1 1687 1048 979 651 1100 373 817 373 1310 3070
Bghip 0.01 197.9 38.05 61.14 50.74 43.13 129.1 88.79 68.49 115.0 324.0
In 0.1 1237 428.2 535.2 772.9 471.0 1120 890.6 909.9 1366 1659
Total” 3783 1821 2019 1965 2147 2432 2498 2033 3629 6103
Total/ Total " 20. 4 26.2 25.6 36.8 19.3 25.5 22.9 56.2 21.8 19.8
, Ac . Fluor . 3 PABs /%
thlp In, Khalilil 8! ; Table 3 Concentrations of PAHs with different rings/ %
Bghip \In .BkF . 3 R 2 3 4 5 6

2 4 PAHs, 13.6 20.2 50. 4 1.9 13.9
PAHs ; 3 PAHs 16.8 6.0 41.0 9.0 27.2

20.2 %, )

5 6 PAHs( 9.0%, 2.4

27.2 %) .
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