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Occurrence of volatile and semi-volatile organic compounds in vehicle cabin
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Abstract: Plastics, rubbers, and polyurethane foams are used as car components, such as panels and
sheets, and emit volatile organic compounds (VOCs). Semi-volatile Organic Compounds (SVOCs),
such as plasticizers and fire retardants, are also released from those plastic components. VOCs and
SVOCs have been of concern due to their health effects. In this study, VOCs and SVOCs were
measured in-the-car air. The results indicated that concentrations of some VOCs exceeded their
indoor concentration guideline values in a new car. On the other hand, methanol and ethanol were
detected at high concentration in some old cars. As for SVOCs, phthalate esters such as
Bis(2-ethylhexyl)phthalate (DEHP) and Dibutyl phthalate (DBP) were detected at as high as 9.1

and 6.3 ug/ms3, respectively in the new car.
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Table 1 Concentrations of VOCs in car cabins.

Concentration [}Lg/m3]

Car 1 Car 2 Car 3 New car
Toluene 11 56 11 225
Methanol nd 912 413
Ethanol 1555 579 35
Acetone 36 nd 31
2-Methylpentane 2 2 5 81
Methylethyleketone 3 28 5 5
3-Methylpentane nd 11 6 10
Cyclohexane 2 22 6 14
n-Heptane 3 84 nd
Ethylebenzene 2 9 2 361
Xylene 4 12 3 4003
Styrene 1 1 2 74
o-Pinene 2 5 1 3
p-Dichlorobenezene nd 23 nd 22
Limonene 1 4 nd 6
Tetrachloroethylene nd 151 13

nd = Not detected Blank space = No date
DEMEDS, ENBREFARE, vol.3, No.2, 52-55, (2000).

Table 2 Concentrations of SVOC:s in car cabins.

Concentration [ug/m’]

Car4  New car? 1-Year” 9-Year” 9_»Yoelgr )
-old car -old car car,occupied

D6 26.3 nd nd nd nd
BHT 50.8 nd nd nd nd
TBP nd 14 2.5 10 8.2
TCEP nd 43 9.4 nd 7.4

TPP nd 0.68 0.9 0.36 0.79
TCPP 23 nd 260 190
DEP 3.9 nd nd nd nd
DBP 6.3 nd nd nd nd
DEHP 9.1 nd nd nd nd
DBA nd nd nd nd nd
DOA 0.8 nd nd nd nd

nd = Not detected Blank space = No data

2) P.C. Hartmann et al., Chemosphere, 57, 781-787, (2004).

BHT : Dibutyl hydroxytoluene DEP : Diethyl phthalate

TBP : Tributyl phosphane DBP : Dibutyl phthalate

TCEP :Tris(2-carboxyethyl)phosphine ~ DEHP : Bis(2-ethylhexyl)phthalate
TPP : Triphenyl phosphine DBA : Dibenzylidene acetone

TCPP :Tris(2-chloro-isopropyl)phosp DOA : Dioctyl adipate
hate : yhadip



