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Abstract

Volatile organic compounds (VOCs) are well known as ozone precursors from photochemical reactions and contribute to the for-
mation of photochemical smog which pose health hazards. Also, some of these compounds directly affect the human health due to
their toxicity such as benzene. In this study, NMVOCs composition in exhaust gas from recreational vehicle (RV) and (MPV) were
characterized using a chassis dynamometer. The results for NMVOCs have reported that alkanes emission was higher than alkenes,
aromatics and cycloalkanes due to reactive of diesel oxidation catalysts. The NMVOCs composition according to carbon number
was highly distributed between C3 and C6~C8. During the engine cold start condition, NMVOCs emission was higher compared
to the engine hot start condition due to the increased catalytic activity. The NMVOCs emission with DPF increased compared to
that without DPFE. The results of this study will be provide to calculate VOCs emissions from mobile source.
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Table 2 Specifications of driving mode

Total driving | Driving | Average | Maximum
Test . .
mode distance Time speed speed
(km) (s) (km/h) | (km/h)
NIER-5 4.13 861 17.3 68.1
NIER-9 8.76 926 34.1 70.9
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Fig. 1 The driving patterns on NIER modes

Table 1 Specifications of the tested vehicles

No. Vehicle type Displ(z(a;(;ment Vehicélig\;veight Di(ic;nan)ce 22:5:;3 After-treatment
RV1 2,000 1,644 20,109 Euro-5 DOC+DPF
RV2 2,000 1,644 56,715 Euro-5 DOC+DPF
RV3 2,000 1,857 102,822 Euro-5 DOC+DPF
RV4 RV 2,200 1,929 53,125 Euro-5 DOC+DPF
RVS 2,200 2,017 73,744 Euro-5 DOC+DPF
RV7 2,200 1,817 153,876 Euro-3 DOC
RVS8 2,000 1,675 242,622 Euro-3 DOC
MPV1 2,200 2,095 71,328 Euro-5 DOC+DPF
MPV2 MPV 2,200 2,175 15,842 Euro-5 DOC+DPF
MPV3 2,500 2,290 67,679 Euro-5 DOC+DPF
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Table 3 Analysis conditions of TD and GC/MS

Activity Conditions

TD

Prepurge Time 1 min

Trap Prepurge Time 1 min

Sample Flow Rate 20 ml/min

Trap Low Temperature -15°C

Trap High Temperature | 300°C

Trap Hold Temperature 5 min

Split Flow 30 ml/min

Gas Chromatography
Column

DB-1,60 mx032 mmx3
pm film thickness

Carrier Gas Helium
Column flow 2 ml/min
Temperature Program
Initial Column 30°C
Temperature
Initial Hold Time 30 min
Program 5°C/min to 150°C and hold
10 min
15°C/min to 200°C and
hold 10 min
Final Temperature 200°C
Final Hold Time 10 min
Mass Spectrometer
Transfer Line 200°C
Temperature
Ion Source Temperature | 200°C
Electron Energy 70 volts

Ionization Mode
Mass Range

EI (Electron Ionization)
35~350 amu (SCANE Mode)
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Table 4 Target VOCs

Group Species
Isobutane n-Butane Isopentane n-Pentane 2,2-Dimethylbutane
2,3-Dimethylbutane 2-Methylpentane 3-Methylpentane n-Hexane 24-Dimethylpentane
Alkanes 2-Methylhexane 2,3-Dimethylpentane 3-Methylhexane 2,2 4-Trimethylpentane n-Heptane
2,3,4-Trimethylpentane 2-Methylheptane 3-Methylheptane n-Octane n-Nonane
n-Decane Undecane Dodecane
Benzene Toluene Ethylbenzene m,p-Xylene Styrene
0-Xylene Isopropylbenzene Propylbenzene 1-Methyl-3-ethylbenzene|  4-Ethyltoluene
Aromatics
1,3,5-Trimethylbenzene | 1-Ethyl-2-methylbenzene | 1,2,4-Trimethylbenzene| 1,2,3-Trimethylbenzene | m-Diethylbenzene
p-Diethylbenzene
Cycloalkanes Cyclopentane Methylcyclopentane Cyclohexane Methylcyclohexane
Propylene 1-Butene trans-2-Butene cis-2-Butene 1-Pentene
Alkenes
Isoprene trans-2-Pentene cis-2-Pentene 1-Hexene
HEH Yo £¥8 AZE= 2] (Markes, Unity) 100
o] FYste] ALFZEH(Cold trap)oll 55F & L& g w0 |
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