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Abstract: The objectives of this study are to analyze emitted components and concentrations of VOCs (Volatile
Organic Compounds) from the inside of vehicles that were experimented with sedans and RVs (Recreational
Vehicles) delivered from warehouses after 15, 30, 45 and 60 days. The value of TVOC (Total Volatile Organic
Compounds) was twice to eight times over than the standard value. However, TVOC of vehicles was more
detected than RVs. Especially, the value of toluene was rapidly decreased after 45 days. But after 60 days,
it was more detected than the standard value. After 45 days, the xylene value was confirmed to be lower than
the standard value. As a result, it was found that development of alternative technologies such as non-solvent
and systems for automobile interior parts may be imminent. Using test method standard, although it is not
yet International Standard, to analyze and replace components, concentrations, human-noxious, it will contrib-
ute to producing environmental-friendly vehicles.
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Table 1. The guide line of VOCs in Japan
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(Diputyl n-phthalate)
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(Tetra decane)
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(2-ethylhexyl phthalate)
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(Diazinon)
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(Acetaldehyde)
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(Fenobucarb)

100 pg/m’ (0.08 ppm)
260 pg/m’ (0.07 ppm)
870 pg/m’ (0.20 ppm)
240 pg/m’ (0.04 ppm)
3800 pg/m’ (0.88 ppm)

220 pg/m’ (0.05 ppm)

1 pg/m’ (0.07 ppb)
o Zote] A$E 0.1 pgm’
(0.007 ppb)

220 pg/m’ (0.02 ppm)
330 pg/m’ (0.04 ppm)
120 pg/m’ (7.6 ppb)
0.29 pg/m’ (0.02 ppb)
48 pg/m’ (0.03 ppm)

33 pg/m’ (3.8 ppb)

%25°C wj2] #2FX] ppb=1/1000 ppm.
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Table 2. VOCs analysis conditions

Instrument Item Condition
Model CP-3800
Detector MSD
Column CP SIL 5CB
GOMS Carrier gas He
Mobile phase flow rate 1.2 mL/min
Oven temperature 35°C (5 min)-6°C-250°C (30 min)
Injection temperature 200°C
Ionization mode EI Auto
Desorption temperature 270°C/7 min
Trap temperature -10°C
ATD GC desorption temperatur 300°C/3 min
Valve temperature 200°C
Cleaning termperature 270°C
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Table 3. HCHO analysis condition
Item Condition
Column C18
Mobile phase Acetonitrile : Water=60 : 40 (v/v)
UV detector 360 nm
Flow rate 1.0 mL/min
Injection volume 20 pL
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Figure 2. VOCs Test Result of Sedan (Toluene, Xylene,
Ethylbenzene, Total VOC).
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Table 4. VOCs and HCHO test result

(@9 : pgm’)

After 15 days

After 30 days

After 45 days After 60 days

vocC Limited
Sedan RV Sedan RV Sedan RV Sedan RV
Formaldehyde 100 14.6 17.6 13.0 14.0 73 13.2 6.0 10.4
Toluene 260 3,493.7 3,736.0 1,699.0 1,727.5 915.7 1,142.8 790.0 718.0
Xylene 870 1,027.4 1,422.3 891.1 854.0 659.4 760.8 258.5 480.0
Paradichloro benzene 240 - - - - - - - -
Ethylene benzene 3800 392.5 484.7 244.6 135.8 91.0 110.3 41.7 58.5
Styrene 220 23.3 77.0 11.0 53.4 8.5 28.6 7.1 18.3
Chlorpyriphos 1 - - - - - - - -
Diputyl n-phthalate 220 - - - - - - - -
Tetra decane 330 9.9 15.8 7.5 10.3 4.4 7.7 - -
2-ethylhexyl phthalate 120 - - - - - - - -
Diazinon 0.29 - - - - - - - -
Acetaldehyde 48 8.4 22.3 5.8 21.0 2.3 7.0 - -
Fenobucarb 33 - - - - - - - -
TVOC 400~1,000 6,739 8,580 5,382 6,503 4,302 4,704 2,049 2,453
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Figure 3. VOCs Test Result of Sedan (Formaldehyde, Styl-
ene, Tetradecan, Acetaldehyde).
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Figure 4. VOCs Test Result of RV (Toluene, Xylene, Eth-
ylbenzene, Total VOC).
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