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Abstract: In present, evaluation method for car cabin air quality has been developed in ISO, China, Japan.

Also The management standard for new produced car has been applied since 1, July, 2010. To manage car
cabin air quality, It is important to evaluate VOC emitted from interior material. In this study, complete
component of door trim armrest was evaluated in accordance with ISO 12219-5, cut component was evaluated
in accordance with ISO 12219-3. The vapour gas was collected with stainless tube packed with Tenax TA
and analyzed with TD-GC/MS. It was confirmed that emission rate of each compounds was difficult in each
evaluation method. As a result, to evaluating each components composing door trim armrest, main sources of

emitting VOCs in door trim armrest were PP substrate and adhesive.
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2.2. Static chamber system

HAhslA] 2 TAFFS H7HE #1380 20 L static
chamberE AHE-3IAATE o] W= ZH]RIE: AAZ
o] QT 20 L chamberdl&= HH o] 71I =& 913 3
W 5o qtge] Frtel AIRAFR g AW YR
o e FAE WA EE7] f18l 5 L polyester bag
(TDC, JAPAN)S 1433t Polyester bags &4
FYe F 75 °CollA] 1A17F B3 7HE ke 33] ke
Al F skt Ws Aol F2shr] A AlE ANFHFS
Arkste] AAE 3715 FolFddt.
o] A% ISO 12219-591 uwie} Fafatgl o, 7t
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A3 TE vOCY AFH = AFEE FEeE F 247 o]
FHE 30 THA o= 43] A FH AT A5 AF
= Tenax-Ta’t SZ1¥ 1/4 21X stainless tube(Markes,
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2.3. Micro chamber system

TAAHEFL] At A5 E W77 8l p-chamber
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(Markes, UK)E AF&-3} T}’ -chamber-‘E 2| 2lg]
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ZolEY YH2ERYEH WEHe I 7718
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2E)¢l8] 2 FH (Markes, UK)l| A2 A3 et =
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oAl 310 °CE 1027 &2st & A5 5FAAE 5
Exgzste] GOMSE 433t TD-GC/MS9] +#
M27-E Table 1°] YR AT 984 78S
E2]3}7] 130 capillary column (ZB-1, 60 m x 0.25 mm

Table 1. TD-GC/MS analysis condition

Thermal Desorption  Unity2 (Markes, UK)

Column head pressure 20.6 psi

Dry purge 1 min
Tube Desorption 300 °C for 8 min
Trap Temp. -10 °C

310 °C for 15 min

QP2010, (Shimadzu, Japan)

temp 1: 40 °C

ramp rate 1: 6 °C/min

temp 2: 110 °C

ramp rate 2: 10 °C/min

temp rate 3: 270 °C for 10 min
ZB-1ms (60 mx0.32 i.d.x0.25 film)
QP2010, (Shimadzu, Japan)

Trap Desorption

Gas Chromatograph

Column Temp.

Column

Mass Spectrometer

Ton source Temp. 200 °C
Interface Temp. 315 °C
Scan range 35-350 m/z
Detector voltage 1.18 kV

5 R

i.d, 0.25 um film thickness, phenomenex, US)E A}-&-3}
AL FS o587 7F=E AEale] #4318t o8
229 AL 40 °CHE 6 °C/minSE 110 °C7HA]
AlAZE 5 10 °C/minS & 270 °C7HA] FsA17] &
27 mEA Hol & EAAE 377 ATt &_B_
T}, Tonization energy+= 70 eV |3l mass range= 35-
350 amuo]th. 3 F718kdE o] S 8 2=
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o8 A& TICAA 7t BHE4] WAS toluene> & 2t
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17.34, 34.68, 86.7, 173.4 ng/mL2] %21
LN S Azt Mg o, 7t F=
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Fig. 1. Variation of compounds emitted from door-trim armrest equipped in micro chamber.
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Fig. 2. Variation of compounds emitted from door-trim armrest in static chamber.
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Fig. 3. Chromatogram of door-trim armrest equipped in static chamber and micro chamber.

Table 2. Emission rate of door trim armrest in micro scale chamber method

RT

Emission rate

(min) Compounds Static chamber method Micro chamber method
ug/g % pg/g/h %

5.58 Methylcyclopentane 91.8 1.20 0.108 0.73
6.02 Cyclohexane 362.3 4.72 0.495 3.35
6.64 n-Heptane 53.9 0.70 0.073 0.49
7.08 Methylcyclohexane 57.8 0.75 0.073 0.49
7.56 Dimethylformamide N.D. - 0.241 1.63
7.75 Toluene 485.8 6.33 0.876 5.94
8.71 Octane 95.0 1.24 0.130 0.88
9.12 4-Hydroxy-4-methyl-2-pentanone N.D. - 0.234 1.59
9.33 2,4-Dimethylheptane 332.0 4.33 0.490 332
10.03 Ethylbenzene N.D. - 0.077 0.52
10.26 p-Xylene N.D. - 0.146 0.99
10.40 4-Methyloctane 297.4 3.88 0.307 2.08
10.87 1,2-Dimethylbenzene 222 0.29 0.046 0.31
11.36 Nonane 29.0 0.38 0.051 0.35
12.89 Phenol N.D. - 0.052 0.35
15.58 5-Ethyl-2-methyloctane 1744.8 22.74 0.337 2.28
15.72 4-Methyl-1-undecane 3944 5.14 0.071 0.48
16.57 3,7-Dimethyldecane 662.4 8.63 1.186 8.04
19.72 m-tert-Butylphenol 1751.2 22.83 9.481 64.25
19.98 4-Methyltetradecane 829.7 10.81 0.208 1.41
20.70 2,6,11-Trimethyldodecane 2259 2.94 0.074 0.50
2332 n-Octadecane 236.6 3.08 N.D. -

Total 7,672.2 100 14.756 100
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Fig. 4. Chromatograms of each composed components.
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Fig. 5. Overapped chromatogram of components composing door-trim armrest.
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Component Reflection rate
TPO skin 0.121
PE foam 1
PP substrate 1.2
Adhesive 1
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