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Abstract: The handling process of car indoor air quality is composed of 2 steps of testing. First, assambly
part is tested to find a source of car indoor VOCs. Second, cut sample of unit component is tested to find
a source material of VOCs emission. If the source material of VOCs emission is found, it can reduce car and
assembly part of VOCs by improving material. As cut sample testing has problem of emission from cut surface
to find the source of VOCs, it needs to apply unit components testing method. The aim of study is to evaluate
VOCs impact factor of unit components in assembly parts. ISO 12219-5 test method reflects not only material
effect but also surface area effect by testing unit component without cutting. The unit components of doortrim
and console, were tested by 1SO12219-5. And it could figure what unit component is main source of VOCs
in assembly. And quantity conversion Factor which gets by testing assembly and unit components can be used
to make guideline of ISO 12219-5.
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Fig. 2. VOCs analysis unit for car indoor air quality.
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Fig. 1. Handling process for car indoor air quality.
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Fig. 4. Console assembly and unit components.
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Table 1. ISO test method condition (Assambly vs. unit component)
Assambly Unit component
Test method ISO 12219-4 (Small Chamber) ISO 12219-5 (Static Chamber)
Chamber volume I m’ 125L
Heating temperature 65 °C 65 °C
2 hours 2 hours

Heating time

Air exchange rate 0.4 times/hour (Dynamic)

None (Static)
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Table 2. Thermal desorption conditions

Unity2 (Markes, UK)

Thermal Desorption

Column head pressure 19.3 psi

Dry purge 1 min
[ . H st And
Tube desorption 309 C for 8 min (40 mL/min) 1* 2
split
Trap temp. -10 °C

Trap desorption 310 °C for 15 min, split 100 mL/min

Table 3. GC-MS conditions

QP2010, (Shimadzu, Japan)
Temp. 1 : 40 °C
Temp. rate 1 : 7 °C/min
Temp. 2 : 250 °C
Temp. rate 2 : 10 °C/min
Temp. rate 3 : 300 °C for 10 min
ZB-1ms (60 m x 0.32id x 0.25 film

Gas Chromatograph

Column Temp

Column thickness)

Mass spectrometer ~ QP2010, (Shimadzu, Japan)
Ion source temp 250 °C

Interface temp 200 °C

Scan range 35~350 m/z

Detector voltage 1.0 kV

@ VOCs Emissions
SO+Q+Q@+@+®

x 100

@

Fig. 6. Calculation for VOCs impact factor of unit.
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Table 4. Exceeds ratio of the VOCs reference value for doortrim assambly

Benzene Toluene

Ethylbenzene Xylene Styrene

RT (Time) 12.3 16.3
Emissions (%) 33 348

19.5 19.8 20.4
135 216 51

(x10,000,000)
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Fig. 7. Chromatogram of doortrim assambly by GC/MS.
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Fig. 8. Chromatogram of unit components by GC/MS.

Table 5. VOCs contribution ratio of unit components for doortrim assambly

Benzene Toluene Ethylbenzene Xylene Styrene
RT(time) 12.3 16.3 19.5 19.8 20.4
Lower + Center trim 98 62 89 94 0
Upper trim 0 20 1 2 43
Garnish + Switch Box 1 5 9 4 40
A/Rest 0 11 0 0 5
FRT grip 1 1 0 0 12
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Fig. 10. Chromatogram of console sample by GC/MS.
Table 6. Exceeds ratio of the VOCs reference value for console assambly
Benzene Toluene Ethylbenzene Xylene Styrene
RT (Time) 12.3 16.3 19.5 19.8 20.4
Emissions (%) 33 146 7 25 56
9% 0C 00
404
373
3524
3254
300
278
2503
234
e l
17z Rear Body + Cover Ml.n J , A‘ . L A . LL .
4 Arm Rest
100] Arm Rest Garnish l
¢75] Cup Holder + S/W Bezel X
7 Air Vent Cover
- L A " A
Storage Box L N N
%0 s % o8 o ES s xo s S
Fig. 11. Chromatogram of unit components by GC/MS.
Table 7. VOCs contribution Ratio of unit components for console assambly.
Benzene Toluene Ethylbenzene Xylene Styrene
Rear Body + cover 18 14 4 3 6
Arm rest 0 17 39 36 21
Garnish 8 6 7 4 5
Cup holder 0 5 29 8 60
Air vent cover 11 3 3 2 5
Storage box 62 56 19 47 3
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Fig. 12. Toluene emission ratio of unit components.
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