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Analysis on Hydrocarbons Pollution in Vehicle
Exhausts in Xiamen City
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Xiamen University, Xiamen 361005, China; 2.Department of Resources and E nvironment,

Chengdu University of Information T echnology, Sichuan Province, Chengdu 610225, China)

Abstract: Tunnel study was carried out in Xianyue tunnel in Xiamen city to characterize
the emission of saturated hydrocarbons and polycyclic aromatic hydrocarbons (PAHs) from
vehicles. The contents and the profiles of these pollutants were given in this paper. The
value of BEQ of PAHs in Xianyue tunnel air was 3.99, which was about 2. 5 times that in
Xiamen City which brought higher threat to human health. Results showed the contributions
of emission from gasoline-engined vehicles and diesel-engined vehicles to the PAHs in
Xiamen city air have been quantified to be about 70% and 30%.

Key words: saturated hydrocarbons; PAHs; BEQ; tunnel experiment; Xiamen

(1]

2 B

[2- 4]

[5- 8]

VOGs (o 12

: 2009-11-05
(202777060) ; (KYTZ200806)

5 5 5

() thshong@xmu,-edu. en


https://core.ac.uk/display/41341392?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

3 113
(PAHs)
2005 , 1999 48%
2005 61%, PM o 30. 0%. ,
PAHs 2005
[7]’ PMo
(PAHs)
1
1 050 m, , 92 m’, 47.5 km/h,
(24.4km/h) ,
1.1 FESCREE
2006 10 22 24 10 m KB-120 PM o
( ) 3d (9: 00 13: 00, 15: 00 19: 00) 4h PMuo
1.
1
/ / Wiv-36s/
H
(m-s (__-min") (LW - ?
2006-10-22 9: 00 13: 00 85 27 30 4.6 NE30< 29 40. 0
2006-10-22 15 00 19: 00 85 29 33 3.3 NE10= 28 20.2
2006-10-23 9: 00 13: 00 81 26 28 3.9 N 29 0.5
2006-10-23 15: 00 19: 00 81 27 33 2.9 NE30< 28 12. 0
2006-10-24 9: 00 13: 00 83 26 33 4.3 NE15< 32 13. 8
2006-10-24 15 00 19: 00 83 32 3 NE45< 32 19.0
1.2 FF A
25 mL , 10 LL 10 Lg/ mL
R 20 mL s 60 mL R 20 mL 10 min ,
, ; , /
, (5mL), V.( ) V( y =1 1 PAHs
(10 mL); / 0.2 mL, 100 LL, (4=2)

1.3 AX&I i

: HP 6890 GC-HP 5973 MSD;

; ;280 60 (2 min), 4 /min 120 (10
min), 3 /min 300 (10 min) ( 87 min); 1 250 EI; 70
eV; 1220 : SCAN/SIM; : 50 500 amu; : 1T LL (
).
m/z= 85 )
m/z= 191 , m/z= 217,
218
18 PAHs, 15  USEPA PAHs ( ): (Ace)
( Acen) (Flu) (Phen) (An) (Fluo) (Py) [a] (BaA)
(Chry) [b] (BDbF) [k] (BKF) [a] (BaP) [1, 2, 3-cd]
(Indeo) [a, ‘hj (DiBa) [g, h,"1i] (BgP) 3 PA'Hs: [e]

: HP5- MS (30 m ><0.25 mm > 0.25 Lm)



114 (

2010

(BeP) (Peryl) (Cor).
1.4 s i JBee PRIk
USEPA TO-13A QA/QC , 5%
( ) : (21 h)
(Field Blank, FB), 450 4 h (Lab Blank,
LB). , PAHs (ND 5.13ng),
2PAHs (PMuw: 160.94 748.88 ng) , P AHs ,
. PAHs
( MilliQ ),
Na-Ds  Ace-Dio Phen-Dio Chry-Di2 Peryl-D12 )
75.5% (Ace) 134.4% (DiBa). Na 35.1%,
. , 10
3 PAHs (59.6%
6.4)% (Fluo) (134. 4%13.5)% (DiBa), 0. 77><10 3ng (Ace) 52.3
><10 ’ng (Cor).
2
2.1 ETTTREIE RSP AHSs R fko A
PMio 18 PAHs, 1 2. PMo 2 18PAHs
40.9 ng/m’, 38.3, 46.1ng/m’,
, 30 /min PAHs s
PAHs Ace Acen Flu Phen An
) PAHs Fluo Py BaA Chry PAHs
BbF BkF Indeo BgP  Cor . ,
Indeo (0.5 ng/m3 1.9 ng/m3) BgP (0.3 ng/ m 1.6 ng/m3) Cor
(0.3ng/m’  1.0ng/m), PAHs,
PAHs ,
BaP 2.7 ng/ m 1.5 ng/ m3,
BeP 0.5ng/m’ 1.8ng/m’, BaP
> BeP, BaP BeP
PMio PAHs ( D, PAHs Flu
Phen Py Fluo , 2 18PAHs 16% 13% 15% 14%, 4
2 18P AHs 58%. PAHs BbF Indeo BgP ,
218PAHs 4% 5% 4%, BaP 5% . PAHs
¢ 2, PAHs 218PAHs (29.2%£5.7)%, PAHs 218PAHs (46.7
*=2.7%, PAHs (24.1&5.4)%. ,
( ) [13] )
6 ( )
PM o (0.49 g/km - 0.34 g/km - 0.83 g/km - 3.82 g/km - 1. 66
g/km-  2.82 gkm- )
s PMio PAHs
( 2). ’ [14- 15]
PAHs = Phen Py Flu PAHs



3 : 115

[14]

PAHs R )
PAHs BkF BgP Cor )
PAHs; L3l PAHs Phen Flu Py
PAHs DiBa BgP Cor ; Khalili " PAHs
PAHs
25.0 60.0
a k4 s T4
20.0 50.0
< 150 . g 400
¥ \ .
ﬁq 10.0 § & 300 I
i \ e —1
5.0 \ = 20.0
N
o B 1 F N A \ 10.0
8§ §2 68 332555528 8%¢8 0 . .
TEFETE ASRAEEFEEAEC = Pk i ~ L5
1 PM,, 18 PAHs 2 PM, P AHs
2 PAHs
/%
PAHs [14] (14 (s [15] [16] [ 16]
Phen 26.7 5.6 12.3 7.8 22.5 18.8 15. 6
An 0.9 0.8 1.6 2.0 11.9 4.2 1.9
Fluo 17.0 7.1 28.0 15.2 3.9 10.0 15.9
Py 30. 1 8.3 32.9 16.7 2.3 26.9 21.5
BaA 1.5 3.1 5.2 7.1 11.8 2.6 10. 7
Chry 4.1 2.7 5.6 10.2 6.7 1.0 8.7
BKF 0.6 4.3 3.4 8.2 4.6 0.9 1.8
BeP 2.0 4.0 1. 8 5.0 6.2 24.3 5.3
BaP 1.0 2.5 1.6 4.3 14.4 6.0 4.7
Peryl 0.4 1.1 1.0 6.7 - - 1.2
DiBa 6.9 27.5 1.0 0.5 8.1 0 0.6
BgP 4.2 15.3 2.4 10.1 5.1 4.9 4.9
Cor 4.7 17. 8 1.2 5.0 1.2 0.3 1.5
Indeo 1. 8 1.2 1.2 0 5.9
, PAHs Flu s
Flu 5 5 5 Flu )
( / ) 18 PAHs 3.
3 PAHs
PAHSs ! % PAHs /% PAHs /%
Ace 1.3 BbF 3.3 Py 15.5
Acen 2.3 BkF 1.1 DiBa 0.9
Flu 15.5 BeP 2.9 BaA 7.9
Phen 13.2 BaP 5.3 BgP 2.4
An 1.7 Pery 10.8 Chry 6.4
Fluo 14. 8 Indeo 3.1 Cor 1.7
2.2 JEITHREE RSP AHs BRI [a] HESERGE M
[a] (BEQ) : Bmo= 2( i ) ><( 1
TEF). [17] PAHs TEF, PMiw PAHs BEQ

BaP PAHs, BEQ : 4,



116 ( ) 2010
4 PM]() P AHs BBEQ
BaP An BaA Phen Fluo BbF Py BeP Chry
TEFs/ % 100 0.2 12.0 2.8 3.3 15.0 4.6 7.0 25.0
Q(ng - m ?) 2.1 0.65 3.1 5.2 5.8 1.3 6.1 1.15 2.5
BEQ /% 52.6 0.03 9.3 3.6 4.8 4.9 7.0 2.0 15.7
Bagro 3.99
4 , PMiwo PAHs Bseoo 3.99, [18] ,
PMiww PAHs Buo 2.02, 0.33, 3.14, 0.85, 1.58, PMo
PAHs PMiww PAHs 2.5 5
PAHs s
: : : ,  BEQ
BaP (52.6%) Chry(15.7%) BaA(9.3%), PAHs,
PAHs BEQ S PMo
PMiwo PAHs PAHs
) PAHs ,
1) \L
C,.
. Cvi (‘A
2.3 BT BEE PM o T RIS FRIRE AIE 23 A i C..
2.3.1 AITHEEEP MY EM IR G945 5 A7 1% ¥
, Cuu GCss \ |
Jm ' :
5 ( 3) PMIO (Crmx) Ui
Cas. (CPI) 0.55 0.63 Y e EN
. Pr Ph 0.2 0.3, Ph nCss
2.5 2.9, Wax% C»s Co 3 PMio
0 (m/ z= 85)
Ts 18a(H),21B(H)-22,29,30- =REifid
. Tm 17a(H),21B(H)-22,29,30- A FEALE
L . a ) 1 17a(H),21B(H)-30- Ffj
2.3.2 AT EE PMo T FERALEY . I 2 18alH).21B(H)-30- Ktk
RR §$S8Ss 1 3 17a(H),21B(H)- iz
é{J /ﬂ\jﬁ‘t}%:/?iig_ 22S-17a(H),21B8(H)-30- —J|4E4e
5 27]x 1/um ,21B(H)-30- —TF4Eke
PMo (m/z 6 17AH)21B(H) 8RR
s 7 228S- 17u\IH 21B(H)-30,31- T
= 191) 17A 21B-C3o (C30 i 8 22R-17a(H),21B(H) 30- Tt
_7 9 225-17a(H),21B(H)-30,31,32- =7}k
1AB ) ( 4)’ H Tm 10 22R-17a(H),218(H)-30.31.32- =T14EH5E
. 17A 21B-Cx 17A | au Jl I [
A AN 910
21BCs (22R) 600 bl A U i, S A0 0,
6. 37 , Oros Simoneit'"” 62 64 66 68 70 72 74 76 78 80
t/min
(2.5 3.7,
b} 5 4 PM[O (m/z= 191)
(0.1 2.6). Q(Ts) / (Q(Ts) + Q(Tm)) 0.5 0.63 5 R
2oy 22S/ (22S+ 22R) 0.55 , Cxn 22S/ (22S+
22R) 0. 60 , AAAC 20S/ (20S+ 20R) 0.50 5 / Cso
0.13 , Co / 9.1 10.2

2.3.3 FEITTHEEPMoT iz A5 1AM \M#ma
(m/z="217,"218) Car i



3 : 117

5)’ ) lon 217.00 [216.70 to 217.70]
1
[21] [ A 3 56
. C27, C2s Co9 » #HAV, VH«MWJ NLI ',ur‘k,z‘a‘,:‘\w_wﬁ,"m_,‘J\.J\J.ﬂ, ﬂ-w.«w’m\.‘.,,\.
A > AARORC27 > AARORCzs 62.00 64.00 66.00 68.00 70.00
t/min
< Ao, , 78 10n218.00 [217.70 to 218.70]
“f.” 910 112
S
(AMRORC» > AARORCx < AAAC); ool i, S e
ANC» 20/ (208+ 20R) C
B3/ (AA+ BB) 0.5.
. 1. C27208-5A (H), 14A(H), 17A (H) -
750 2. Cp20R-5A (H), 14A (H), 17A(H) -
’ 3. C28208-5A (H), 14A(H), 17A (H) -
6 7a - 2000 » 2005 4.Cx20R-5A (H), 14A (H), 17A(H) -
> 5.C29208-5A (H), 14A(H), 17A (H) -
. 6. C»20R-5A (H), 14A (H), 17A(H) -
2.4 JEITITRAPMP AHs (USGI RN A5 7 Cr20R-SAGH), 148 (W), 178 () -
YL R 8. C,7208-5A (H), 14B (H), 17B (H) -
N 9. Cx20R-5A (H), 14B (H), 17B (H) -
10. C25208-5A (H), 14B (H), 17B (H) -
) [ 14] 11. C»20R-5A (H), 14B (H), 17B (H) -
PAHs , (H (2) . 12. C2208-5A (H), 14B (H), 17B (H) -
(1): PAHs ( 5 PM 10 (m/z= 217, 218)
) < (x) +
PAHs ( ) >< (y) = PAHs
(2): x+y=1.
PAHs 70. 7% ,
29.3%. R / PAHs s 4.5,
0.6, 2.0, 64. 1%,
35.9; : Bse= Bee > [Q (MePh) /Q(Ph)) - 0.7] / (5.5-
0.7), 55 0.7 / (201
PAHs 31.2%,, 68.8%.
s : PAHs 70% , 30%.
15%  70%"> > ) , 2004
223 720 t 192 303 ¢, PAHs 2.0
K Lk
(1 , , . [J]. , 2000, 13 (4) : 22- 25.

[2] Schauer JJ, Kleeman M J, Cass G R, et al. Measurement of emission from air pollution sources. 5. C;- G,
organic compounds from gasoline-powered motor vehicles [J]. Environmental Science and T echnology, 2002, 36:
1169- 1180.

[3] Hausberger S, Rodler J, Sturm P, et al. Emission factors for heavy-duty vehicles and validation by tunnel
measurements [J]. Atmospheric Environment, 2003, 37: 5237- 5245.

[4] Yang H H, Chien S M, Chao M R, et al. Particle size distribution of polycyclic aromatic hydrocarbons in mot or-
cycle exhaust emissions [J]. Journal of Hazardous Materials, 2005, 125 (1/3): 154- 159.

[5] Touaty M, Bonsang B. Hydrocarbon emissions in a highway tunnel in the Paris area [J]. Atmospheric Environ-
ment, 2000, 34: 985- 996.

[ 6] Na'K, Kim 'Y P, Moon K C. Seasonal variation of the C2- €y hydrocarbons “concentrations and ¢ompositions



118 ( ) 2010

emitted from motor vehicles in a Seoul tunnel [J]. Atmospheric Compounds, 2002, 36: 1969- 1978.

[7] . [1. , 2005, 6: 61- 64.

[8] Wingfors H, Sj;) din ~ , Haglund P, et al. Characterisation and determination of profiles of polycyclic aromatic
hydrocarbons in a traffic tunnel in Gothenburg, Sweden [J]. Atmospheric Environment, 2001, 35 (36): 6361-
6369.

[9] , , . [J1. , 2006, 6: 75
- 80.
[10] , , ;- VOCs [J]. , 2005, 7: 879-
885.
[11] , , , . VOCs [1. , 2001, 4: 9- 12.
[12] , , .. () —
[11. , 2005, 2: 39- 42.

[13] Marr L C, Kirchstetter T W, Harley R A, et al. Characterization of polycyclic promatic hydrocarbons in motor
vehicle fuels and exhaust emissions [J]. Environmental Science and Technology, 1999, 33: 3091- 3099.

[14] . [D]. : , 1999.

[15] . [D]. : , 2002.

[16] Khalili N R, Scheff P A, Holsen T M. PAH source fingerprints for coke ovens, diesel and gasoline engines,
highway tunnels and wood combustion emissions [J]. Atmospheric Environment, 1995, 29: 533- 542.

[17] Robert E A M, Brian G B, Josephy P D, et al. Comparison of the ames salmonella assay and mutatox genot oxicity
assay for assessing the mutagenicity of polycyclic aromatic compounds in porewater from Athabasca oil sands
mature fine tailings [J]. Environmental Science and Technology, 1999, 33: 2510- 2516.

[18] , , , . PM, PAHs —BEQ [17. , 2006, 3: 1
- 3.

[19] Oros DR, Simoneit BR T. Identification and emission rates of molecular tracer in coal smoke particulate matter
[J]. Fuel, 2000, 79: 515- 536.

[ 20] Seifert W K, Moldovan ] M. Use of biological markers in petroleum exploration. In: johns R B (ed) [J].

Methods in Geochemistry and Geophysics, 1986, 24: 261- 290.
[21] , , . (1.
, 2004, 28 (5): 121- 125.
[22] Nielsen T. Traffic contribution of polycyclic aromatic hydrocarbons in the center of a large city [J]. Atmospheric
Environment, 1996, 30 (20): 3481- 3490.
[ 23] Benner B A, Gordon G E, Wise S A. Mobile sources of atmospheric polycyclic aromatic hydrocarbons: a
roadway tunnel study [J]. Environmental Science and Technology, 1989, 23: 1269- 1278.

[ 24] Pistikopoulos P, Masclet P, Mionvier G. A receptor model adapted to reactive species: polycyclic aromatic
hydrocarbons; evaluation of source contributions in an open urban site- I, particle compounds [J]. Atmospheric
Environment, 1990, 24 (A): 1189- 1197.



