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Characterization of Volatile Organic Compounds(VOC)
Emission from in-use Vehicles suit the latest regulation

KINOSHITA Teruaki, YOKOTA Hisashi, OKAMURA Hitoshi,
MURAKAMI Masahiko *
* College of Science and Technology, Nihon University

Summary

To characterize the emission of Volatile Organic Compounds(VOC) from in-use vehicles suit the
latest regulation, the hydrocarbons (56 species including 8 aldehydes) in exhaust gas of 5 diesel and 7
gasoline vehicles were determined.

Aldehydes and alkenes were relatively abundant in diesel with oxidation catalyst, not in diesel with
DPF or urea SCR catalyst. The total emission coefficient of VOC in 5 diesel vehicles was
34.6-130.3mg/km, it was lower than 171.0mg/km, the average total emission coefficient of 9 diesel
reported in 2004.

Alkanes and aromatics were relatively abundant in gasoline exhaust. The total emission coefficient
of VOC in 7 gasoline vehicles was 8.5mg/km, 1/2 or less than 19.56mg/km, the average total emission

coeffient of 8 gasoline reported in 2004.

Key word : the latest regulation, vehicle exhaust gas, VOC, emission coefficient
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B GRA MEEHIESD (SRR 5720, Tk 17 4
FEM S 3 0 AEFHE C H B EHEL T AGHAIS AT LD ERE
FEALRIS 21T > T % 9,

ZFOHT, PR 18 X, v A7 ad A a—v
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K4 TA4—ELEESAEAYV I VE RHERR) 21T 5HHREMAE TH LbD2ET/S — U FHfE

N D 1o D 20 D 38 D A0 D b G I~ ()
COMPOUND NAME | s [ et | st [kt e ekt | ot P mose [Bests] most || gty [ ot
T B [ &) | B %) | B | o | WAL o | HAL | BT )
1 | Folmaldehyde 32.8 | 25.3 | 0.99] L7 | 0.30 ] 3.7 | 29.6 | 33.5 | 48[ 15.2 || 0.03 0.9
2 | Acetaldehyde | - | 19.7 | 15.4]-0.39] 1.8 | 0.5 | 3.0 | 16,6 17.2] 344 | 1.9 0.01 0.6
3 Acrolein o ND - I I ~p | - IND| - I ND| - N.D -
4 Aceton > |2 7o o5 25| 0.03 | 1of6s2| 69 |00t 21| 003 0.7
5 | Propionaldehyde v N.D - N.D - N.D - N.D - N.D - N.D -
6 | Crotonaldehyde R N.D - N.D - N.D - N.D - N.D - N.D -
7 | Butylaldehyde 0.53 | 0.5 J0.00| 0.0 ] 0.30 | 8.3 Jo0.00] 0.0 ]o.18] 0.9 || 0.02 0.9
8 | Benzaldehvde 0.39 | 0.4 Lo00l 0.0 000 00 f003] 00000l oo]loor 0.3
Acethylene 2.77 | 2.0 | 0.04] 0.0 ] 0.01 | 0.2 | 401 ] 4.0 | 0.33] 0.0 || 0.00 0.1
) Ethylene 218 | 33020 0.9 ] 040 | 2.2 | 3.84] 42 | 1.20| 3.8 || 0.00 0.3
D | Propylene 123 | 9.4 [0.02] 0.1 ] 002 o221 127]023] 0.7 | 007 L1
12 1 Butene | 7.93 | 6.4 | 401 20.1] 250 | 152 2.16] 2.9 |-Loi| 9.6 || 0.00 L6
13| 1,3 Butadiene |7 15.7 | 12.0]-0.18] 0.0 | 0.02 | 0.0 | 250 2.5 [o.61] 48 || -0.01 | 0.4
14| t2Butene |7 L59 | L5 J039] Lo | o1 | 08 ]ooo| o0 ]|-ri4] 0.0 || 0.02 0.8
15| c2Butene |F| 0.66 | 0.5 Jo01| .4 | 031 07 ]038| 0.4 |-0.36] 0.0 o.01 0.3
16| 1Pentene |4 | L4l [ Lo o2 22 103 0006|0603 1.9l 000 0.2
p7 | #Vethyl, 3 < 007 | 0.1 |007| 0.3 012] 0.0 030] 03|00 00 oo 0.1
butadiene =)
18] t2Pentene |~ 0.15 | 0.3 |-0.04] 0.4 [ 0.02] 0.5 J0.05] 0.1 Jo.79| 2.0 || o.01 0.3
19| c2Pentene 0.11 | 0.2 ]0.02] 0.5 | 013 .2 ]o0.16] 0.2 035 0.9 || o.01 0.2
go|  Methvl- 0.33 | 0.2 |-0.08] 0.0 000 [ 0.0 ]o00f 0.0 fooz| Lol oot | o1
]-pentene
21 Benzene 2.91 | 2.4 | 3.85] 14.4] 5.22 | 46.8 | 5.41| 5.1 | 8.28] 16.2 || 0.28 1.2
22 Toluene 218 | L4 [-0.36] 0.0 | 067 0.0 JLos| L1 o8| 16 | o.78 | 12.2
23| Ethylbenzene 0.92 | 0.6 |0.18] 0.1 [ 0.01] 0.9 | 0.47] 0.0 [0.06| 0.3 || 0.04 L1
24| pmrxylene 100 | 0.7 Joo7| 24 002 [ 09]032] 0.4 fo004] 0.3 0.06 0.8
25 Styrene 4 [ 060 [ 05 To.00] 0.0 0o 03| 0s7| 04000 01| 0o 0.3
26 oXylene 2109 |07 ]|-016] 09 ] oo1 [ 0.8 ]-002] 0.3]03] 25| 005 0.7
27 | Isopropylbenzene b‘j'% 0.16 | 0.1 |-0.03] 0.0 | 0.00 | 0.0 J0.06] 0.1 Jo.02] 0.1 || 0.00 0.0
28| Propylbenzene 0.499 | 0.3 [0.12] 0.0 [ 0.01 | 0.7 J0.17| 0.2 [-0.16] 0.3 || 0.01 0.1
29| L35 0.79 | 0.6 |-0.14| 0.0 | 0.03| 20 0.47| 0.6 J0.02| 0.4 || 0.03 0.4
Trimethylbenzene
s, . L24 Loz | 0.7 |-0.31] 0.0 0.05] 20 05| 0.7 ]002]| 0.5 o001 0.3
Trimethylbenzene
31| Isobutane 210 | 2.1 | L42] 8.1 | 0.61] 10.8] 0.17] 0.0 | 6.30] 3LO|[ 2.02 | 22.0
32| 2-Methylbutane —0.20 | 0.5 Jo0.16| 5.6 | 0.02 | 18.90.39] 0.2 |-0.21] 0.5 || 0.75 9.3
33 2,2~ 0.00 | 0.0 Jooo| 0.0 0.08 ] 0.7 |-0.01] 0.0 [-0.10] 0.0 || 0.04 0.5
34 2,3 0.00 | 0.0 |-0.10] 0.0 ] 0.17 | 0.6 J0.00] 0.0 Jo.27 | L3 || 0.02 L5
35| 2-Methylpentane 0.0l | 0.0 J0.02] 0.8 ] 0.05] 0.0 [0.02] 0.1 |-0.61] 0.0 || 0.09 13
36| 3-Methylpentane 0.03 | 0.1 Joo0s| 0.8 017] 0.0 |-0.04] 0.0 -0.42] 0.0 J| 0.11 L3
2, 4
37| Dinethylpentane | ~ 7| © % 0.00| 0.0 0.00 | 0.0 0.00 0.00| 0.0 J| o.01 0.1
38| 2-Methylhexane | #2v] 0.00 | 0.0 [0.00] 0.0 | 0.39 | .3 |-0.02] 0.0 [-0.52] 0.0 || 0.05 0.8
2,3- EH
39 Dinethyipentane | = | 001 [ 0-0 [ 0.0 03§ 010 | 0.4 fo0rf 0.0 013 04 I 001 0.3
40| 3-Methylhexane 0.04 | 0.1 Jooi| 05| 024 00fo002] 01006 L9 0.08 0.9
N 0.00 | 0.0 Jooo| 00| 004 | 01 ]-002] 0.0]-0.25 0.0 || 0.00 0.3
Trimethylpentane
w|  23A 0.00 | 0.0 Jooo| 0.0 0.00 | 0.0 fo000] 00000 0.0 o.00 0.0
Trimethylpentane
43| 2-Vlethylheptane 0.14 | 0.1 Joo2| 0.1 ] 004 | 0.3 f0.04] 0.1 Jo.04] 0.6 || 0.02 3
44| 3-Vlethylheptane 0.00 | 0.0 J0.03] 0.2 1 0.00 1 0.0f0.09] 0.1 00700 002 0.4
45| Cyclopentane 0.50 | 0.4 | 0.02] 0.2 | 0.11] 0.0 J0.07] 0.1 J0.09] 0.3 || 0.01 0.2
gof Methvlevelo 4= o 6o 1 o4 L o0 0.5 | 009 | 0.0 [oo2| 00|02 o1 |l oo 0.4
pentane L
47| _Cyclohexane | ¥k | 0.07 | 0.1 |-0.04] 0.5 | -0.21 | 0.0 Jooo| 0.1 Jo26]| 1.2 Jf 0.03 0.4
48 Met}f’eyxla‘;yedo | 004 | 00foo00| 00| oo oo]oia| oz]|-0e]| oz o006 0.7
@ Fthane 0.64 | 0.4 [0.47] 26 0.62 | 3.5 [0.97] L3 [-L.25] 0.2 |[ 0.14 2.3
G| Propane —0.05 | 0.2 |0.43] 0.0 [ 0.11 | 0.9 [0.78| L2 [-0.17] 0.5 || 0.04 0.7
51 Butane ~71 036 | 0.9 |762]345] 30| 0.0 205] 3.2 23] 10.8]| o017 1.8
52 Pentane Bl —0.21 | 0.0 |-0.32] L.3] 056 | 7.9 [0.03] 0.1 Jo.66| 44 || 0.38 5.1
53 Hexane S| 024 | o1 Joes| 29| 058 | 7.4 |-0.07] 0.0 ]-0.21] 0.0 |f 0.08 L1
54 Heptane > 0.7 | 0.9 002 0.2] 075 | 5.2 009] 0.2 ]oot] 05| 212 | 327
55 Octane 0.70 | 0.5 J0.00] 0.0 [ 0.00 | 0.0 J0.32[ 0.4 [0.33] 1.2 || o.01 0.2
56 Nonane 13 | 18 o] 23] 057 [ 690 fiea] 1907|3000 [ 08
TR, 130. 3 20. 7 12.8 93, 4 34 6 8. 52
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