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ABSTRACT

A dust sealing material displaying low levels of
volatilization of acetaldehyde and toluene has been
developed in order to enhance the air quality of
automobile cabins. Volatilization of acetaldehyde has
been reduced by more than 90% and that of toluene by
more than 45% in the developed dust sealing material,
as compared to the former sealing material.

As component materials, an acrylic resin and a
urethane resin have been used for the base resin of the
sealing material, and a toluene-free diluent has been
employed. From the perspective of the production
method, the use of toluene has been discontinued in the
production processes of all materials to help eliminate
any residual toluene content. In addition, the use of
solvents containing toluene has been discontinued in the
factories where the dust sealing material is produced, and
the level of toluene in the air in the factories has been
controlled to a specified level or below.
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Table 1 Materials selected for indoor density level
reductions to comply with Ministry of
Health, Labor and Welfare guidelines

NoO Materials(]

10 | Formaldehyde[

200 | Acetaldehyde

30 | Toluenel

40 | XyleneO
50 | EthylbenzenelO

60 | Styrenel

70 | Tetradecanel

80 | Di-n-butyl phthalate[]

900 | Di-2-ethylhexyl phthalate

100
110
120
130

Paradichlorobenzenel

Chlorpyrifos[

DiazinonO

Fenobucarbd

Table 2 Contribution rate of dust sealer to indoor VOC

Vehicle typer] Acetz?!)(/jot)egydeE Toz(l%e)r&leD
Sedan A 150 130
Sedan BO 130 60

SUV AO 230 60
Suv BO 150 90
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CH,=CH-OCOCH, + H,0 — CH,COOH + CH,CHO

@=L Tv) (K (@) Hboo
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Table 3 Acetaldehyde volatilization and contribution rate of raw materials

Concentration of acetaldehyde volatilizationCl| Contribution rate(]

Basic raw material(l of acetaldehyde]

1o/ 1 graw materiald] wg/ 1 g dustsealerl| yolatilization %0
PVC homopolymer( 10 0.10 8.60]
PVC/PVAc copolymer 100 1.00 85.90
Plasticizer 0.050 0.02 1.30
Fillerd 0.050 0.02 1.90
Diluent 10 0.02 1.70
Adhesive agent[] 0.30 0.01 0.50
Moisture absorption prevention agent(] 0.010 0.00 0.00
Total 1.16 1000

Table 4 Alternative resin from PVC/PVAc copolymer

Resin{J PVC homopolymerl]] Acrylic resin(] Urethane resin(J| Epoxy resinl]
Materiall] | Tensile strengthd Good[ Poord] GoodO Excellentd
propertiesl)]  Ejongation GoodO GoodO Excellentd Faild
Applicabilityd Good[O Good[O Fail *20 Failll
Workability[]
Storage stability[] GoodO Good *30 GoodU Poor(d
Environment[ Fail *10 Good[ GoodO Good[
Costl] Low0 Middle[ HighO HighO

*1 Increased chlorine density in automobile shredder residue.C)
*2 Difficult to lower viscosity due to plasticizer mixing.[J
*3 Use of acrylic resin core shell structure.O]
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Table 5 Toluene volatilization and contribution rate of raw materials

Concentration of toluene volatilization[] Contribution rate(]
Basic raw materialll of tolueneld

1g/ 1 graw materiald| wg/ 1 g dust sealerl]] yolatilization %0
PVC homopolymerQ 0.50 0.050 0.10
PVC/PVAc copolymerl] 1.50 0.150 0.40
Plasticizer( 0.50 0.150 0.40
FillerD 0.00 0.000 0.00
DiluentO 20000 40.000 98.60J
Adhesive agent[] 100 0.200 0.50
Moisture absorption prevention agent(] 0.00 0.000 0.00
Total 40.550 1000
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Acrylic resin = 100 parts constant
=== Curing agent 4.4 parts
—O— Curing agent 3.9 parts

0.80

0.75 *

/

0.70

0.65

Tensile strength (MPa)

060 —————
15 20 25 30 350
Urethane resin (parts)

*1 Equivalent reaction ratio of urethane and curing agent

Fig. 1 Compound ratio and tensile strength of acrylic
resin, urethane, and curing agent
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Fig. 2 Influence of toluene density in atmosphere on

toluene volatilization
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Table 6 Acetaldehyde and toluene volatilization of raw materials

Basic raw materialCl Concentration of acetaldehyde volatilizationlll] Concentration of toluene volatilizationJ
ng/ 1g raw materialCl | ug/1g dust sealerd | ng/ 1g raw materialCl | wg/1g dust sealer(]

Acrylic resin0 0.10 0.020 2.50 0.380
a;’&eg;er‘irr‘]‘; i:gsg;ED 0.10 0.010 350 0.210
Plasticizer() 0.20 0.070 1.50 0.450
Fillerd 0.00 0.000 0.00 0.010
Diluentd 0.00 0.000 0.10 0.000
Mgr'zf,‘gﬁtiiﬁsgé’;tr'ﬁg[ 0.00 0.000] 0.00 0.000]
Total 0.100 Total 1.050
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| Apply to glass board |

v

| Cure at 140 °C x 25 min |

Storage, 4 days

| Specimen completion |

| Insert to Tedora bag |<—| N, gas |

v

|Leave at 60 °C x 2 hr|

Sampling

Y

HPLC

Analysis of tolueneld Analysis of(J
volatilization acetaldehydel]
volatilization

Fig. 3 Measurement method of volatilization
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@ Conventional material
O Developed material

100 T

80 [

60 [ 45% reduction

40 [

90% reduction

20 [

Reduction effect of volatilization (%)

Acetaldehyde Toluene

Fig. 4 Reduction effect of acetaldehyde and toluene
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Table 7 Material performance

No[ Confirmation item( Developed materialC] Conventional materialC]
10 Tensile strengthO 1.3 MPall 1.3 MPall
20 Elongationd 290%0 150%0
30 Shearing adhesion strength 1.4 MPald 1.3 MPall
40 Hardness[ 740 820
50 Water resistancel] 1.2 MPald 1.2 MPald
60 Low temperature resistancel] Acceptabled Acceptabled
70 | High temperature adhesion strengthlll 0.60 MPall 0.40 MPall
80 Vibration resistance] Acceptabled Acceptablel]
90 Watertightnesst No water leakagel No water leakagell
100 ViscosityO 100 Pa-sd 90 Pa-sO
110 Storage stability(] 107 Pa-sU 97 Pa-sO]
120 Fluidityd 0 mmQO 0 mmQO
130 Self-leveling characteristics[] No color transparencyl] No color transparencyl]
140 Coating pollution] Acceptable[ Acceptable[]
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