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Summary

To characterize the emission of hydrocarbons from vehicles, the hydrocarbons in exhaust gas of 7
diesel and 2 gasoline vehicles were determined. Emission rate of each hazardous air pollutants (HAPS) and
that of total hydrocarbon (THC) from the diesel vehicles were correlated respectively, and ratio of the
emission rate between each HAPS to THC vary with the species. The emission of formaldehyde and
acetaldehyde were strongly correlated in both diesel and gasoline vehicle.

The emission rates of HAPS and diesel particulate matter (PM) were calculated by EPA~s cancer risk
value to quantitatively evaluate the risk emission from vehicles. Estimated risk emitted from the diesel
vehicle corresponded to ca. 500-fold of that from gasoline vehicle, and was mainly caused by PM (ca. 95%)
and 1,3-butadiene (ca. 4%). The risk from gasoline vehicle was mainly caused by benzene (ca. 70-98%) and
aldehydes (ca. 26-6%). By the use of the catalyzed diesel particulate filter (DPF), the risk emission

from diesel vehicle was reduced to about ca. 20% of that without the DPF unit.

Keywords: vehicle exhaust gas, HAPS, PM, risk, cancer risk, DPF
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PRTR (cc) (kg) (kg)

Gl | 1468 1405 1250 H10
G2 | 149 1490 1250 H9
D1 | 2985 3055 2250 H10
D2 | 4570 4425 3370 H10

PRTR D3 | 8201 | 7980 | 6080 H10
D4 | 4899 5725 4670 H10
D5 | 3431 | 3500 | 3500 He *
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(mg km™) DPF
No.2 No5 No.8 No.2 No5 | No8
Formaldehyde 99.8 63.0 448 84 -42 24
Acetaldehyde 374 234 16.3 34 -6.8 16
13-Butadiene | 1121 84.8 50.2 39 0.0 00
Benzene 211 11.8 87 17 -19.1 00
PM 1564 1105 868 301 223 134
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EPA
*
Cancer Risk Noncancer Effects
Chemical Inhalation Acute Chronic
(g/md)? Inhalation Inhalation
(ug/m?) (ng/m®)
ACETALDEHYDE 2.70E-06 9.00E+00
ACROLEIN 1.90E-01 2.00E-02
BENZENE 2.90E-05 1300 6.00E+01
1,3-BUTADIENE 1.70E-04
ETHYL BENZENE 2.00E+03
FORMALDEHYDE 6.00E-06 9.40E+01 3.00E+00
n-HEXANE 7.00E+03
PARTICULATE
EVISSIONS FROM | 3, 500E+00
ENGINES (PM
STYRENE 2.10E+04 9.00E+02
TOLUENE 3.70E+04 3.00E+02
XYLE’;‘ifg’;‘ixed 2.20E+04 7.00E+02
m-XYLENE 2.20E+04 7.00E+02
0-XYLENE 2.20E+04 7.00E+02
p-XYLENE 2.20E+04 7.00E+02
»CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSWENT HEALTH VALUES
DPF
No.2 5
10
95
PM
D1 99
PM
PM
80
1,3-
PM
1,3-

a b
a /10%m?
D5
D1 Gl
D2 | D3 | D4 GDI G2
Formaldehyde | 0.29 15| 26| 22| 007 006 |<001
Acetaldehyde | 064 | 027 |049] 043 | 002 0.02 001
13-Butadiene | 052 | 003 | 48| 25| 003 002 |-001
Benzene 0.02 15| 13] 13| 009 0.19 0.18
PM 134 | 254 | 368 | 473 387 - -
135 | 285 | 377 | 479 387 | 028 018
b /%
D5
D1 Gl
D2 | D3 D4 GDI G2
Formaldehyde 02 | 05| 07| 05 00 201 23
Acetaldehyde 00 | 01| 01| 01 00 56 35
1,3-Butadiene 04 | 95| 13| 05 0.0 70 | -30
Benzene 00 | 05/ 03| 03 00 | 673 | 972
PM 993 |89.4] 976 | 987 | 999 - -
D5 1,3-
D1 4 1/65
0.1
61
D1 4 1/1200 1/1800
67 97
1,3-

2003

%




No.10

No.8

No.5

J O Fomaldehydg
[l Acetaldehyde
[ 1,3-Butadieng
O Benzene

L O PM

No.2

No.10
18.18km/h

95 1,3-
No.10
PM
DPF
DPF

1/50

0.02

46.3%m/h

No.2

PM  DPF

0.04
/ n

No.

0.06

PM

No.5

8.12km/h

PM

99

D6

1/5

1/10

1,3-

DPF
a / 10%m?
No.2 No5 | No8 No.2 No.5 No.8
Formaldehyde 6.0 38 27 050 | -025 | 014
Acetaldehyde 101 0.63 044 009 | -018 | 004
1,3-Butadiene 191 144 854 6.6 00 0.0
Benzene 6.1 34 25 049 -55 001
PM 4690 | 3320 | 2600 903 669 402
4900 | 3470 | 2700 911 663 402
/%
No.2 No.5 No.8 No.2 No.5 No.8
Formaldehyde 01 0.1 0.1 01 00 00
Acetaldehyde 0.0 00 0.0 00 00 00
1,3-Butadiene 39 42 32 07 0.0 00
Benzene 01 01 01 01 -08 00
PM 958 95.6 96.6 99.2 100 100
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1/5
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