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Abstract: Rapid screening method for the determination of the emissions of pollutants from vehicle interior parts
and materials have been developed as ISO 12219-2 which is using bag and based on a static condition. The
method was not controlled humidity in the test bag, so it is not suitable test method for formaldehyde emission
test which is highly related to humidity condition. In this study, possibility of control humidity in the static test
bag by adding extra water and the effect of humidity condition for formaldehyde emissions have been investigated.
The relative humidity in the test bag was affected not only amount of water added also material of test bag
and test specimen. The emission intensity of formaldehyde was increased according to increasing relative humidity
in test bag. But excessively supplied water was condensed on the inner surface of test bag and surface of sample
specimen that were sorption formaldehyde and were reduced its emission intensity.
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Fig. 1. Variation of relative humidity in PET bag inserted
into the oven controlled at 65 °C.
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Table 1. Comparison of theoretical and measured relative humidity

Injection volume of distilled water (mL)

0.5 1 2 4
Water quantity in the bag (mg) 0.5316 1.032 2.032 4.032
Amount of water vapor inside bag* (g/m°) 106.3 206.3 406.3 806.0
Inside temp. of a bag (°C) 65 65 65 65
Amount of saturated water vapor (g/m?) 160.5 160.5 160.5 160.5
Theoretical relative humidity** (%RH) 66.25 128.6 253.2 502.4
Measured relative humidity (%RH) 22 42 62 64
Water requirement for measured relative humidity(g) 0.0562 0.1766 0.4966 0.5136

*Assume the water was completely converted into water vapour without any loss.

**The RH was calculated only theoretically that all of water was vaporized and supersaturated.

Analytical Science & Technology



ul-g- o] 835t A WEAH WA FEITES 5
olefAq AlstEl F=F71FE 65 FAEHT JE
Wi S22 thed] A4kel ?i ¥ 502.4% RHZ
FEs}E o] 9lojof st} AR AA R THFE 4

[e)

22 FEANE 59 5

7t 64% RHZ Ve

gstol ) gbe) 3
R4 e of

=
ST T

T
gt A3 2A|7F 298] AF=
o T3 =HE AEE S o
71(64% RH, 65 °C, 5 L)oll %3}
0.5136 g© &2 UrE‘rk%E} 7}2}+e] FY ol st
O] 2AR HUFE AtAztel AA g g
8 FRT FE A9 S EeE A

3le] Table 19] YERH T *E‘GUr@ 2

A=}

f

g

rx oy
Om O‘N >l'_.

A

ir

)

g e
L VI

2

sl i

O L}O

o] ¥

s v

F @2 23S veRth

2 zH387] 93 o %%—’F
ﬂg:wg%ﬂ%%$ﬂiMH%%ﬂH@
W Ro A Zukel =Zz7)7F LAs W
7% $5719 G2 A R w1
B0 HEz £33 9 54 Sow Auy
o7 QZHETE = 1S0 122192 W oA A}
Ut AR G SRS o2 7
ke

SEE FMAE 2L e el 9

n:
bt

>

a7

—r‘mloi:t:lL“l
rﬂo}-_]ﬁ}‘
2
_l—‘nl"

2 1 >_E
1= J%

ﬂ%%OFO;E—lErﬁlmﬁﬂrrb

o

Fe0l mE

=7} W ¢lo) Q)

o el 2uEE A
A 9ol AAFe 7
7]. J&O],z] ot 2

R
ore] fal HEZY4A
TE
H FAG Aol Al g
Fig. 20| Yeplt). Zhzko] A9

, RH 50%9¢] &7] 5 LS 10L ¥ ot
WMo g5 0cE 7tgE ©Ho) Yol 65 °C
FE7t H8stE H Fig 29 (a) AlA A
mL 4 247k 2402 F 33 FJskd
N Fzg 2014 ) HEDTH
£ w_petri dishZ UEFY o™
= /\F%f?}xl ory ZEZ= A )
3} w/o_petri dishZ

Hlm
1_‘—_-_ /\]

W

2. 72| HEZ|C|H )\}5’-
1

15

W5
méﬁ
o
ﬂ
N
EO
off
IN

2 MG
r-
EL°

2 o — N
m 2

RCACA

me N, e oy
QL
N
{0 o
=) Elol'
o) oo
o =

> %

QL"
f
_\}_l,
olN
=i
o 2

g

o

2
>
oo
39
o

=

o
B

i

N

jine
Dot
<]

4o

=
£
=

o4
E o
OQVE
ru[m‘
N

flo = Hr 2 oy z N

S = )y
o

T g2y

oz
fa)

f0 do ot 2 oo 2 & f o A do E ) o &t

Vol. 24, No. 4, 2011

(a)

—f—%RH, w_petri dish
= %RH, w/o_petri dish

50 o

40 A

%RH

30

20

7L‘=‘ 2hr

0 100 200 400 500 600 700 800

Time(min)

Fig. 2. Variation of relative humidity for following with and
without glass petri-dish: (a) injection points of distilled
water of 1 mL.
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Comparison of RH variation between PET and tedlar bag when each volumes of distilled water were injected into

the bag. (a) PET bag, (b) Tedlar bag. (Distilled water was injected at 35 minute after bag was inserted in the 65 °C oven.).
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Table 2. Formaldehyde emission intensities under various
relative humidity conditions at 65 °C

Supplied Average RH  Emission
Sample water during test intensity
(mL) (%) (ng/g)
0.0 7 6.49 + 3.22
0.5 25 6.62 £ 1.83
Synthetic leather* 1.0 38 6.98 + 3.70
2.0 52 8.41 = 3.94
4.0 51 6.15 £ 3.44
0.0 32 0.36
0.5 37 0.42
Particle board 1.0 40 0.38
2.0 46 0.42
4.0 51 0.49
*n=3
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