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Summary
MAZDA has worked on the reducing of in-cabin VOCO Volatile Organic Compoundsl to offer a

health-conscious automobiles. It is necessary to identify the main source of VOC and to clarify the
extent of the effects of each part/component to in-cabin VOC in order to reduce VOC. MAZDA
established two evaluation methods. One is screening method by 20L small chamber and the other is
2m’ large chamber method that can clear the contribution for in-cabin VOC from arising each
interior parts VOC.

In-Cabin VOC of new DEMIO and ATENZA has been suited to a JAMADO Japan Automobile

Manufacturers Association, Inc.[J Voluntary Action Program by using these evaluation methods.
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Table 1 Indoor Concentration Guideline for 13 Substances
Formulated by Ministry of Health, Labour and Welfare
(As of Dec.2004)
Substance Indoor Concentration Guideline™
Formaldehyde 100 ¢ g/m® (0.08ppm)
Toluene 260 g/ m® (0.07ppm)
Xylene 870 g/m® (0.20ppm)
Paradichlorobenzene™? 240 tg/m® (0.04ppm)
Ethylbenzene 3800 1 g/m® (0.88ppm)
Styrene 220 1tg/m* (0.05ppm)
Chlorpyrifos 2 1g/m® (0.07ppb)

0.1 ug/m® (0.007ppb) for children

Di-n-butyl phthalate

220 1tg/m* (0.02ppm)

Tetradecane

3301g/m* (0.04ppm)

Di-n-ethylhexyl phthalate

120 ug/m® (7.6ppb)

Diazinon 0.29 4g/m* (0.02ppb)
Acetaldehyde 48 g/m® (0.03ppm)
Phenobucarb? 33ug/m’® (3.8ppb)

*1 : Converted to values at 25°C ;ppb=1/1000ppm

*2 : The following chemicals have been excluded from in-cabin
VOC, because repellants for ants and insects are used mainly
at home but not used in automobiles: Paradichlorobenzene,
Chlorpyrifos, Diazinon, and Phenobucarb.

Table 2 JAMA Test Method

ltem Test Condition
Test Vehicle The normal production process, and
kept for not more than 4weeks
(preferably 14 to 28 days)
Temperature 40=+2°C (approximately at the position
of Passenger of the driver’s nose)
Compartment
Measuring Mode Closed and left-as-is mode : on the
short-term impact for formaldehyde
Driving mode : on the long-term impact
for other chemicals
Preconditioning Closed and Left-  Driving Mode
as-is Mode
Temperature »
of Passenger Radiator Lamp on
Compartment
(°C) 40f-------4-----
4.5 hourE
] R A R L
30 15
Cabin minuteq | minutes)
Air > >
Collec-
tion | Test ) _30
Booth | Minutes minutes
00

Fig.1 Test Schedule
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Table 3 Reference Standard

Standard Object Method Testing Sample
Substance Temper- Size
ature
()
VDA275 Form- Flask 60 40X
aldehyde 100mm X
Thickness
VDA276 VOC 1m’- 65 Compo-
Chamber nent
VDA277 Total VOC | Head-space 120 Pieces of
Vial 10-25mg
VDA278 VOC Tube 90 10-60mg
JISA1901 VOC 20-1000L 28 Part or
+Carbonyl Chamber Small
Compound Piece
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Table 4 Test Method

VDA276 JISA1901
Chamber Volume 1m® (1000L) 20~1000L (£5%)
Test Temperature 65°C 28+=1°C
) - 45 % at 23 °C or o/ 4 EO
Relative Humidity 5 % at 65 °C 50%+5%
Air Exchange Rate 0.5 per hour 0.5+0.05 per hour
) ) 2.5 hour 1day, 3day, 7day,
Sampling Timing 14 1day, 28+ 2day
Capture Tube\

Inlet )

T
\
~

[
e

Outlet

C 1

— Chamber
Air Cleaner Flow Meter Sampling Dehumidifier Oven

Pump

Fig.2 Evaluation Equipments 20L Chamber[
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Fig.3 Repeatblity of VOC Chamber Test
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Table 5 Source of VOC of 4 Substances

Source of VOC Ratio of Effect Extent
(Parts / Material) (©:High, O:Middle, A:Low)
Toluene | Xylene | Form- Acet-
aldehyde | aldehyde

Sealer © © O
Painted Panel © © O
Painted Door Trim © ©
Other Paintings © © O
Window Glass Bond © ©
Bond of Trims © O @) O
Adhesive Tapes ©
Leather Steering © A
Base Material (PP) O O
Dash Insulator O O A ©
Harness ©
Polyacetal Resin © O
Urethane O A © ©
Floor Mat O ©
Top Ceiling O ©
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Fig.5 Test Equipmentsd 2m® Chamber(
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Fig.6 Effect Extent for in-Cabin VOC

coooboooboooobooobooooooooon
gbooooooboobooogoboovocoodoooood
gbooooilibobooooobooboooooooobooon

goboobooooboovochooouobobobooooo
goboboooobboboooobbboouooboboo
FigeO OOODODODOOOOODOOODODODODOOO
gogbogooboobboobobooboobbooboo
gobogoooobgo
gobooboobboobooboobbooboo
gobooooboobooobobooobo
52 voCcOUOOOOOoooooboooooo
gboboooooobboooooobboooooobboboo
vocOODOOOOoobhoooobooooboooovoco
gobooooboobboobobooboobbooboo
10 Table 5000000000000 OOOOVOCO
gogbooboooobuoobooboboon
20 1J00DbbOoOooboboboooovochob4aob
obobooooooboovocoooobooo
30 vocOOoUooDooooooboooooobobooo
goooobovocoooooooboobboooooo
gogbooboooobooboobobooobo
gobooboobbooboobbooobobooboo
gooooovocooboouoboboooobvocodoO
000000000OFQ70000Fig70 0000000
gogbooooboobooobobuooboobobooboo
gogboooobooboobobooboobobooboo
gooobovoCchoooooboooooobbooooo
goboobooovocOooopbOoooobobbOoooo
goboobooooboovochooooobobooooo
gooobDoboboooovocoooooleoDoonDOoO
gooooood

100

g
S w0 Reduction
5
- 60
©
-
c 40
[}
g
20
[}
(6]
0
Old Model Expected New Model
Toluene
100
g
S w0 Reduction
5
- 60
©
-
c 40
[}
2
20
[}
(8]
0

Old Model

Expected  New Model

Formaldehyde
Fig.7 Expected and Measured Value of VOC in Cabin
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