DESCRIPTION AUTOMOTIVE INTERIOR MATERIAL Technical Field
The present invention relates to an automotive interior material which has
excellent ability to capture volatile organic compounds such as

aldehydes, does not deteriorate surface material design, and is non-toxic
to human bodies. BackgrouEA«E Il FeEEAtY ears, generation of
sublimated substances that might be harmful to human bodies such as

remaining mon rﬂ%%’lﬁ) lg%hyﬁ%E %ﬂcl}%?lﬁ\ﬁ?fi)l lBsticizers,
hormone-disrupting Substances, and other - volatilé Substances from
materials of interior components used inside cars has been problematic.
Therefore, the development of methods for removing such substances
has been addressed. For instance, as binders for nonwoven fabric fibers
Technised folcddh automotive interior material for seats, floors, trunks, and other
parts, water-based acrylic copolymer emulsion and water-based latex are

often,used. In sych case[s as a En(%ans for crossli king of binder resins .
e.nr%resen InVen lb]% I’ff‘ ates, to0 an 8U 0 .H:VG 1nierior rinaterial
use If‘m prove hardness, heat resistance, and durability of @ compact, a

whicleal:crosshinking findey objaingdvia capelymertzation of ddneHenalds such as
copolymerizable monomers such as N-methylol acrylamide is often used.

ald e hNdesvodensfabric debbtained withuthia useref isuchladveagorosskinking bindexic to
has improved mechanical properties such as tensile strength, stretching

humap Bgditss, tearing strength, and hardness, and furthermore, it has
improved practical durability, 1 including dimensional stability, water
resistance, chemical resistance, and

Background Art

In recent vears, generation of sublimated substances that might be
harmful to human bodies such as remaining monomers, formaldehyde,
organic solvents, plasticizers, hormone-disrupting substances, and other
volatile substances from materials of interior components used inside cars
has been problematic. Therefore, the development of methods for removing

stuch substances has been addressed.

For instance, as binders for nonwoven fabric fibers used for an
automotive interior material for seats, floors, trunks, and other parts,
water-based acrylic copolymer emulsion and water-based latex are often used.
In such cases, as a means for crosslinking of binder resins used to improve
hardness, heat resistance, and durability of a compact, a heat-crosslinking
binder obtained via copolymerization of functional copolymerizable
monomers such as N-methylol acrylamide is often used. Nonwoven fabric
obtained with the use of such a heat-crosslinking binder has improved
mechanical properties such as tensile strength, stretching properties, tearing

strength, and hardness, and furthermore, it has improved practical durability,
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heat resistance. However, when a condensation reaction of methylol
groups is used, such condensation reaction proceeds in the step of
heating to dry a sheet applied to fibers and in the subsequent step of
laminating the surface of the coated nonwoven fabric with polyethylene.
includAtongdwitle theoprogressiontef the tondentstitiore eeachiom ifornatdebiadecis, and
generated according to the reaction mechanism. Most formaldehyde
heat rg&ifdAdtes during the above processing steps is sublimated outside the
system in the step of drying and heating. However, it is difficult to
completely Jemoye,formaldebyde fom . the naaworendalric figrnmaterial, e,
Accordingly, formaldehyde remains in a product such that it is sublimated
such Uside AsealQveleinieo resuling dd sdeteribeatineofah eawvitanmentdhata sheet
surrounds human bodies. In addition, for a celing portion made of an
appliegufomdtivesmadoinberab weawiinhtelepnadaka Bbtgitiad by pondifRpe of the
onwoven fabric used as.a s rfact:rgjy aterial g a base cmoprisin

coated SRILE ViR AN Ik LA ALEensY RAF crotlale 5. InBra sesion of
the  cUSERLATIONG materals, used i AMRMAIvepas, A 100l MAlSkS s o the

located at the potision that is most affected by Summer heat. In such

reactifasens mitiata.is refylired thohave helay ddeoguation edsisfanteg Tadermabove
the above structure, thermosetting resin type binders are ofen used in
procesyfeneos aat iesisthhios akigh tiglange fohning SptBpéridé captPthe fikdrpige and

binders for thermosettlﬁﬁﬁéf;l gétphenol rism or a melamipe reslt%#lﬁ}t]f&% from

heating,, AN Sefdedts'So r pOWALE §he B Sd T B
the nORERNRG by Mixing the ahove thermosetting pRYJerer heHuRSatiNg mains in

agueous solution into an aqueous dispersion of a thermoplastic resin
a produch asiarylicatesin emslsidinos tatex asedeften usedoToe forming ofalting in

roof material with the use of such a thermosetting )
deterioration of an environment that surrounds human bodies.

In addition, for a celing portion made of an automotive interior
material, a laminate compact obtained by bonding nonwoven fabric used as a
surface material to a base cmoprising a PP/glass mat, cotton felt, cardboard,
hard wurethane foam, or the like is used. Among materials used for
automotive parts, a roof material is located at the potision that is most
affected by summer heat. In such case, a laminate is required to have heat
deormation resistance. To form the above structure, thermosetting resin
type binders are ofen used in view of heat resistance, high rigidity, forming
properties, and the like. As binders for thermosetting resins, phenol resin
or a melamine resin in the form of an aqueous solution type or powder type
resin and a system obtained by mixing the above thermosetting powder or
thermosetting aqueous solution into an aqueous dispersion of a thermoplastic

resin such as acrylic resin emulsion or latex are often used.

The forming of a roof material with the use of such a thermosetting



2 resin binder is carried out as in the case of the above interior material in
a manner such that each binder is allowed to impregnate or is applied to
the relevant structure, followed by drying and forming, or in a manner
such that a binder in a powder form is uniformly dispersed on fibers,
resin tdltslwed bychesie dommings Avcordinglyeadffbéhcorhpast imbbtainedaterial in a
Nonwoven fabric used for a surface material is bonded thereto with a

manngfopWedlt taahh HRRvdEInd Shotsnfait diiks da oL BRSSER Orahd TPl to the
heat.f i f.a,sheet it § d -Wijth dhesij
relev T S R 8 AECRR AL b

a bind@ngdensaies ase used foy mamy oh Pheneheasivd compasitionsanglwed by heat
melamine resin compositions contained in such thermosetting resin

formimnders cwihrénngich redihs areohepted, ia cdridensdtionNeawtioreis fabric used
induced, resulting in intermolecular three-dimensional cross linking. Thus

for a r8BEA oS ate!sbRARSE IDHTHF the idbeds, "Rinaerabtspo v der. 2
hot-mJF ¢ rtnedaeﬂlss _}flgfgy\;\';@@ Nya 'h%”?%“d&%ﬁ%ﬁﬂéXF%Srmﬁgg% a sheet, or

manufacturers have been providing products with Tow forma e

it is Hedeat whiehdesuihinredustionef the amowns efgepesdtedsheet.  Thus, a
formaldehyde, as well as products containing different formalin catchers

lamin fde redlicimgetthe release of formaldehyde from formed members.
However, complete removal of formaldehyde has not been achieved. As
described aboye, not a small number of binder, resins used for .member

ks %éitﬁ& ngia a[ns arc. U efclloefs

of CAIE erfé?f}ngtt%esrlalecomprisinsg ergrhar\l/ﬂ‘leel %ger? ffanS‘%Sf resin

compSsligate formaldghyde, jwbichqissjaxic {8 RypanadiescJherefese, in  such
prevention of sublimation of organic substances such as formaldehyde

thermooataingd indindeimbsins hak hbeernsadiresséds are heated, a condensation
reaction is induced, resulting in intermolecular three-dimensional cross
linking. Thus, robust compacts are obtained. During the process,
formaldehyde is generated, even if only in a small amount. In recent years,
some manufacturers have been providing products with low formaldehyde
content, which result in reduction of the amoutns of generated formaldehyde,
as well as products containing different formalin catchers for reducing the

release of formaldehyde from formed members. However, complete removal

of formaldehyde has not been achieved.

As described above, not a small number of binder resins used for
members of an automotive interior material comprising fibers have been
found to sublimate formaldehyde, which 1is toxic to human bodies.
Therefore, prevention of sublimation of organic substances such as

formaldehyde contained in binder resins has been addressed.

For instance, Patent Document 1 described below discloses a

decorative sheet comprising a base sheet and a decoration layer, which



For instance, Patent Document 1 described below discloses a decorative

sheet comprising a base sheet and a decoration layer, which 3 contains a

formaldehyde scavenger in either or both of the base sheet and the

decoration layer so as to provide the function of capturing formaldehyde.
contaPatent Docaldehy § disclosexzspecifici éxamptebwhaddrthaltelhydeicet and the

scavenger, including: amides such as dicyandiamide and urea; cyclic

decorgigriaeas dickaBrethifierd rba prdpyiehé thénring formaldehyde.

5-hydroxypropylene urea, 5-methoxypropylene urea, 5-methylpropylene

urea, REFALANIE AGI, (9l ARIMANQUIEIRE]) fAND 42 T%@t'HP‘Bé_etFB@??{‘z?ldehyde

urea; organic amino compounds such'as acid 'amides and amines. In
scaveagdditionRaelihRocument 2 daschibed; beloyy distlasesia dacorativea; cyclic
sheet that is obtained by providing a picture-printed layer and a single

alkylapsiniesss chsdio oF radhe esin Riyers 1o apshisactypechase Aiidresniasylene

e SRS ST e Sl U B e

(glyoﬂ?n%g&&ﬁ%@%ﬁ a%@”@é%ﬂ%@iﬂﬁ@@&ﬁ%%ﬁ% qrganic amino

construction material into the air inside a room’of a building, etc. So as to

comppenENtuipleasaid eddd effeats fhalmre harmful to health, and the like.
Patent Document 2 describes specific examples of agents capable of
capturing formaldeh%gle that are amino compounds_ such as

dicy&hdiiftidecdnd MitithinE AfeR sihides UL BhrbhtiRacidigrieses a

decoraEILAPAA %1)’95 oshl9tides W B'H)Q%%@ h?ﬁ:#ﬂ '&% &

. é’fgp&‘{@ﬁsﬁ%%*} and a
as amino acids (e.g., glutamate, glycine, an ne). These organi

singlamin@comperings diselosedritoPatent Roquerds b andBdeaehwithbase and
formaldehyde. Since the resulting reaction product does

contains a formaldehyde scavenger in at least a single resin layer or in two or

more resin layers, and particularly in the top resin layer. This invention is

intended to capture and remove formaldehyvde released from a construction

material info the air inside a room of a building, etc. so as to prevent

unpleasant odor, effects that are harmful to health, and the like.

Patent Document 2 describes specific examples of agents capable of
capturing formaldehyde that are amino compounds such as dicyandiamide and
melamine, urea, amides such as barbituric acid and semicarbazide
hydrochloride, and nitrogen-containing compounds such as amino acids (e.g.,

glutamate, glycine, and alanine).

These organic amino compounds disclosed in Patent Documents 1
and 2 react with formaldehyde. Since the resulting reaction product does
not release formaldehyde, such compounds have certain effects as agents
capable of capturing formaldehyde. However, when such compounds are
used for a surface material for an automotive interior material, they might

cause surface material coloration or discoloration, which would probably
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not release formaldehyde, such compounds have certain effects as
agents capable of capturing formaldehyde. However, when such
compounds are used for a surface material for an automotive interior
material, they might cause surface material coloration or discoloration,
result\ihidhweptd ferababdy 1 diredultdni danodge: tdithesaniginal desigr df such a
surface material. Patent Document 1: JP Patent Publication (Kokai) No.
10-1.80949 A (1998 Patent% ,cumentg: JP Patent Puﬁ)licaBion Kok i%?
Pateniy§0§ 869455 A 160 DIERILA B VR HIDEHO) Thictohd &1 )
a ' ted tedfiber .products, a lasti
Paten o e e He g, o oSSR (1998)
agents. However, all such adsorbents have large particle sizes and
opaqgue appearances. Therefore, such adsorbents can be applied only to
a portion located on the back surface of a surface material, such that the

Disclgsgrm fsthét Seesmbiopersons and thus visual quality is not impaired.
Alternatively, they can be used in the cases of certain limited colors. The

facyihatsush AdROrDRIIS Gans annied ANIY.ioa &%?W&MF@&% fiber

that they can adsorb generated volatile organic compounds that are

produdifused inda single siestion byt ceannalcaplure, veladilkgeaanics, coating, or
_ . compounds diffused inside an interior space. Therefore, it is an object of
dippinBeqresesiht ingmtion totprovéde mnaHutbmbtivel irtebion imaenal Whigh masticle

. excellent ability to capture volaﬂj organic compounds such as .
Sizes ARbn9BES okt ARG HIGR Srate SHENE Fratitel ASSOI NS S Hbrkeaeplicd
onty 1 DUTAR DpCies, e PHESEITRLEarS S fOuN gt 16, 300G O, (ha

can achieved by allowing a certain volatile organic compoun

the pecawangemO&en by persons and thus visual quality is not impaired.
Alterpatively, they can be used in the cases of certain limited colors. The
fact that such adsorbents can be appied only to a back surface indicates that
they can adsorb generated volatile organic compounds that are diffused in a
single direction but cannot capture volatile organic compounds diffused

inside an interior space.

Therefore, it is an object of the present invention to provide an
automotive interior material which has excellent ability to capture volatile
organic compounds such as aldehydes, does not deteriorate surface material

design, and is non-toxic to human bodies.

The present inventors have found that the above object can be
achieved by allowing a certain volatile organic compound scavenger (VOC
catcher) to be present in a specific portion of an automotive interior material.

This has led to the completion of the present invention.

Specifically, the present invention relates to an automotive interior

material comprising at least a base and a surface material, which is
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catcher) to be present in a specific portion of an automotive interior

material. This has led to the completion of the present invention.

Specifically, the present invention relates to an automotive interior

material comprising at least a base and a surface material, which is 5
characharacterinethin tihas thedarfacendndfob bakkssuface offthRsytiafece material

material contains a volatile organic compound scavenger, and in that the
contaijisiafile’ otghfc E6ETIIHGNE SEHVERYRT 1§ ANINEon diBidEaiiabsifhevolatile

reactant having a mean particle size oE.I to Zogir&rpicﬁerein, the 1term

‘organic Compou CAaVenger,. 18  dil  SIilco ~aminQgst & reactant
& 1am|nosﬁané}' resfers FO % Silicone compounla represer?teonby ﬂ”le faO owing

havin@eNeahiprmuae 1 SiXi4ss Wherein X dePreserisan, Atk grouR. A5 lane "

group, or halogen, Y represents an amino group or an alkyl group
referssubstitiedomith atleast oder giminegrodih antd ¢ fepresdnts aanviedefoainula:
1 to 3. In addition, when X represents an alkoxy group, it is particularly
Y51 Xyreferabler fof )t BRrs s pidtharyad ko, attoxy.greapy paseohy grotiplegen, Y
butoxy group. Further, when Y is.an alkyl group substituted with at least
represIRaRing BB A & Pabhcbiart) bHATAAITE o D15 W AHRcMo Ry o7
aminodE@URAMHRAENY] GIOUR, n AMINOREARYIGrQUP. 101 MINObYY LR, The hen X
volatile organic compound scavenger used in the present invention has a
represeane-aderheay particle size, iwhpcdriscantreipely sfalbtlikeréfore to be a
transparency threreof can be secured. In this regard, the agent is superior
methogys EHPNBRIRING DI B gaMie Pt pSEAH e fJEOkaviBgod arger urther,

when &/C[808 PG Size which sty The volatie.raanic compound,
scavenger us d iri'the present invention can capture volatile orgafic

particG0MPPUNESLHAB Sk icludings aldahysles sueh Reifraldenyds apthyl group,
acetaldehyde, trichloroethylene, tetrachloro ethylene, toluene, benzene,
aminogmdixylegeoup, or aminobutyl group. The volatile organic compound
scavenger used in the present invention has a nano-order mean particle size,
which is extremely small. Therefore, transparency threreof can be secured.

In this regard, the agent is superior to a conventional volatile organic

compound scavenger having a large average particle size, which is turbid.

The wvolatile organic compound scavenger used in the present
invention can capture volatile organic compounds (VOCs) including
aldehydes such as formaldehyde and acetaldehyde, trichloroethylene,

tetrachloroethylene, toluene, benzene, and xylene.

Basically, the automotive interior material of the present invention
comprises a base and a surface material. If desired, it may be a laminate
structure comprising a spacer, nonwoven fabric for the back surface, an
aeration-preventing film, a glass mat, or the like. Among the above, a
known nonwoven fabric is used as a preferred example of a surface material

for a conventional automotive inferior material.



Basically, the automotive interior material of the present invention
comprises a base and a surface material. If desired, it may be a laminate
structure comprising a spacer, nonwoven fabric for the back surface, an
aeration-preventing film, a glass mat, or the like. Among the above, a
knotvrv nbmiieven fabfic isouspdasda prefened examplelofd surfapeayed over,
material for a conventional automotive interior material. 6 A volatile
or alloysfic omptite3atehier ) ERAR PRI 6pfapéd byehr frefioWediosurtace
materTPTRONAIE (e urface andierback surface of ajsugfece, matgrial R igion by
AUtOMOtIVE interior material of the presenf invention by ‘various methods

varioHehdhal dhesscavengerisatiached derthe suttage-materiale FoFinstanc/erial.
the volatile organic compound scavenger is attached to the surface

For im&terdal byhfoam-cdatingrof resin emulsimmebntainiieg gevolatilet miganic to the
compound scavenger. In such case, a volatile organic compound

surfacgc4yaheeiis JtadRedis it iadrtade Eridfr BRLK STaceOdt AbHREvén Volatile

0rgan{gbggglvﬁrgll?ntges%%g\évgg Pf"’.‘kﬁ'{’ %%%h femaing 4ng %rl%Cth'anic cfompound
Accordifgly, nonwoverT fabric maintains its driginal design interms o

scave SOl i9raina anddtastie sensation, avhichrivpatesabiRcEheParioR Of & fabric
car to wich the automotive interior material of the present invention is

while appliednarewor imitéabHoweveshit iscpariicalaty ofreferabie to apphcthalingly,
automotjve interior material as a roof material to the ceiling portion, in

nONW QiGRn LI ZARSR B VDI SIGARR BRIt Hid® S Fsidre BTRLY: 2nd

tactil éssféel%ggb];h%qggc}% %/f%rrgaﬁzg surface of a surface material used for
automotive interior matérial is allowed to contain a silicon

dioxide-aminosilane reactant with a mean patrticle size 1 to 200 nm used
as d&he portion of a car to wich the automotive interior material of the

present invention is applied are not limited. However, it is particularly
preferable to apply the antomotive interior material as a roof material to the
ceiling portion, in which volatilization of volatile organic compounds due to

exposure to heat is feared.

The surface and/or back surface of a surface material used for
automotive  interior material is allowed to contain a silicon
dioxide-aminosilane reactant with a mean particle size 1 to 200 nm used as a
volatile organic compound scavenger. Thus, transparency of the surface
material is secured and volatile organic compounds such as aldehydes can be
efficiently removed/reduced while the surface material maintains its design

~without any damag‘e.

In addition, in contrast with a case in which a volatile organic
compound scavenger is comprised inside of an automotive interior material,
in the case of the present invention in which the surface material of the

automotive interior material comprises a volatile organic compound



volatile organic compound scavenger. Thus, transparency of the surface

material is secured and volatile organic compounds such as aldehydes

can be efficiently removed/reduced while the surface material maintains

its design without any damage. In addition, in contrast with a case in
scavewhioh abolatile Grganiv atcompbuisd stivendertis comprisediingiderdfyarvelatile

automotive interior material, in the case of the present invention in which

organife WMACR Akt RICOPHE BAMNIORE MEIAGH HitdRaf EGtpRaderial but also

volatif2IaE organia &Omﬁt‘)%dr&é&%‘é’&”ﬂ%rmthet%‘érfacgr“laﬁ%“c isRlwed 19 car.
captw% no%on?y Volatite organic compouné’s relle:fseé from the
In pafUtQgtive fiterigrenateriakbbuh plaecvelalile PEganic A9mpeppdseieasedea in
from other parts located inside a car. In particular, since the ceiling
car sudace hasignéfatively laffecurface aready icay/intdriorpgignifidatiie organic
effects of removing/reducing volatile grganic compounds can be obtained
compgynfswiag thé O B hading s Bgtl SufRRE &aA%tt thdtardne a large
Surfa(\!olg}_il%1 %gggictclgy{;gy&dfé %l#l‘thg{c itcgiaﬁs %euen %onfirmed that a silicon
dioxide-aminasilane reactant with a meanpparfllge'size 1 to 200 nm used
as a volatile organic compound scavenger in the present invention has a
low famehet oral thxicitye andcauies bidletBkin iritatiore I hérefds th@inosilane
agent is excellent in terms of safety, even when located on the surface )
reactfasingithe int@tensiperdicdcdrizeuthieurdile REVING Ehith prosdplity gfrganic
comipg into contact with persons. .Brief Description pof the Drawings Fjg, 1 . .
com PGS SR CARTBIA oA e RFO S oA Bt or A aSF Flalordie  (oxicity

rral

and JegdingmateriallFig-Ashews themonts ofialdgbydes emQ@ehRY in terms

each cut sample.
of safety, even when located on the surface facing the interior side of a car,

such surface having a high probability of coming into contact with persons.

Brief Description of the Drawings

Fig. 1 shows an example of the cross-sectional structure of a roof

material (ceiling material).

Fig. 2 shows the amounts of aldehydes removed by each cut sample.

[Explanation of Reference Numeralsj

I: Roof portion of car body; 2: Spacer; 3: Nonwoven fabric; 4:
Aeration-preventing film; 5: Glass mat; 6: Base; 7: Glass mat; 8: Surface
material back surface; 9: Surface material, 10: Surface material surface; 11:

Entirety of the surface material

This description includes part or all of the contents as disclosed in



[Explanation of Reference Numerals] 1: Roof portion of car body; 2:
Spacer; 3: Nonwoven fabric; 4: Aeration-preventing film; 5: Glass mat; 6:
Base; 7: Glass mat; 8: Surface material back surface; 9: Surface material;
10: Surface material surface; 11: Entirety of the surface material This
the dgesciiption ineldies patt ovall &t thefcoftenmeas dif@ésed it Btieation  No.

ription and/or drawings of Japanese Patent Application No. .
2008'%@%%%5@ CWhich E"éog}itgriEfpdpgéﬁ?ﬁ’én‘{%ﬁﬁ?epg%seéhtt %\%’E\)ﬁi%ﬁ’aﬁfbﬁ?Best
Mode for Carrying Out the Invention Product parts for which the
automotive interior material of the present invention can be used are not
particularly limited. However, examples of such parts include piller trim,
Best Modetfior, fmstrymmentpenéls, Imetarttionds, consoles, and ceiling
materials. In addition, with the use of a material having shock-absorbing

properties for a base or surface material, the automotive, interior material
car B RinREH 8 AP BIB SHOLR BRI S Riiea i 12 Of the

prese@q\ﬂ%@ﬁt%?mﬁ!ﬁ ofa Cﬁ%%%s%%o%yi%f)tfiwpﬁfl afﬁﬂq‘{e@e”inﬁowever,

material) selected from among automotive interior materials. Note that the
exampllkasant isventipaissnoh imitad 9 Hyehstiuctuie oA nenwovestfabrim3, panels,
aeration-preventing film 4, a glass mat 5, a base 6 such as a rigid
meter (refidmediaper) asglassi mai Zngnmatsurdée mitefidf O Kich WtAohoven of a
fa tii1c are laminated on abcar bod(}/ roof 1 via a s;%acer 2, in the order from
&

materifh hgNidlde ti e ARIAE0RE G RE tHE hrédeft ivention "8 &Gl t6' 4! 1
autom¥HYQ" & RAgkSUfags 8 qhine suacemateral fopainds) ayplatigiomotive

organic compound scavenger. The entirety of the surface material 11
shockcomphides@material.

Fig. 1 shows an example of a cross-sectional view of a roof material
(ceiling material) selected from among automotive interior materials. Note
that the present invention is not limited to such structure. A nonwoven
fabric 3, an aeration-preventing film 4, a glass mat 5, a base 6 such as a rigid
urethane layer, a glass mat 7, and a surface material ¢ such as nonwoven
fabric are laminated on a car body roof 1 via a spacer 2, in the order from the
outside to the inside of a car. In the present invention, a surface 10 and/or
a back surface 8 of the surface material 9 contain(s) a volatile organic
compound scavenger. The entirety of the surface material 11 comprises a
surface material 9, a surface material surface 10, and a surface material back

surface 8.

A roof surface material is allowed to contain the volatile organic
compound scavenger of the present invention such that aldehydes generated
in the roof can be captured by the surface material before being diffused
from the inside of the roof to the inside of a car. In addition, volatile

organic compounds such as aldehydes generated from other parts located
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surface material 9, a surface material surface 10, and a surface material
back surface 8. A roof surface material is allowed to contain the volatile
organic compound scavenger of the present invention such that
aldehydes generated in the roof can be captured by the surface material
insidebefore being diffliede ftdy thetinsidenf the: rovf tacheniatideadf a car. In
addition, volatile organic compounds such as aldehydes generated from
otr;?r parts located 9 inside a car can be efficiently captured by the

L. V(’lﬁ} ac8 matefiaf P TRSA Iécoarﬁgﬂ%eéompound scavenger The volatile

organic compound scavenger used in the present invention is a silicon
dioxide-agningsilanesreactant with panaan padice size 0fddo 00t apeksent
having a slightly white and transparent appearance. 2. Base As a base

inventisediforathelauembiive deterivimaidank adrase madetbf a repathatio fegia size
formed into the shape of a corresponding part of a product is used. The

of 1 1¢ys80muPniniBF¥sNEig bt gehcutaAiAiedr BIERATER® RAfipas of-
synthetic resin include polyethylene, polypropylene, polyester,

7 Balystyrene, polyethylene tereph.thalat_e (PET), p_olyvinyl ch!or_ide, nylon,
and polyurethane. Such synthetic resin may be in a form similar to that of
a rigid body or may have shock-absorbing properties. . Examples of a
synthetic resin iedntp sHbck satsonisitiy propentios imclteted feahfe¢ made of a

ynthetic resin and a solid synthetic resin having rul%ger-like elasticity. Ir(]i ,
GG e Base ﬁ{&w&&e%me%&%ﬁaﬁ% Pmabﬁeouss froduct is

used. (amina eswcgggtﬁfé%?cmleémg fr forming a:hase,is netpartigulae ferred

limited. wever, preferred examples thereof include injection forming,
exampligCliN synthetic resin include polyethylene, polypropylene, polyester,

S
synthe]

polystyrene, polyethylene terephthalate (PET), polyvinyl chloride, nylon, and
polyurethane. Such synthetic resin may be in a form similar to that of a
rigid body or may have shock-absorbing properties. . Examples of a
synthetic resin having shock-absorbing properties include a foamed synthetic
resin and a solid synthetic resin having rubber-like elasticity. In addition,
the base may have a single layer structure or multiple layer (laminated)
structure. The method for forming a base is not particularly limited.
However, preferred examples thereof include injection forming, injection
press forming, RIM forming, blow forming, stamping forming, slush forming,

and vacuum forming.
3. Surface material

A material having flexibility used as a surface material of the
automotive interior material is not particularly limited. Examples thereof
include woven fabric, nonwoven fabric, raised fabric, flock-finished fabric,
synthetic resin sheet, rubber sheet, leather, and paper. In addition, the

surface material may have a single layer structure or a maultiple layer

10



press forming, RIM forming, blow forming, stamping forming, slush
forming, and vacuum forming. 3. Surface material A material having
flexibility used as a surface material of the automotive interior material is
not particularly limited. Examples thereof include woven fabric, nonwoven
(lamirfabrt) rdiseet fabric, FodiefinisHed fabiic, Syhthatic reshe shean atibhal may be
heet, leather, and paper, In addition, the surface material may have a ‘
used I RHR H0BLS oﬁgfﬁ%ﬁfbﬁe PSS 16 {1laMifi&tea) Srliddre O eed  for

lamindGHE CaSe g SaMe t}{PﬁafiglatﬁQ@Egga?’sﬂ% c‘k%%MBE-#}HE“a&%QEﬁes or a

different types of materials may be used for lamination. Further, a
sound patesiahhadrg Bheglk-aleseseidg propertigd erlayseundtpeootmatefishe single
may be used for a single layer in the case of the single layer structure or
layer gimeyibe usedtforany tayetih the sageleyamultitle A ctraceurdtipleHayer

material having shock-ahsorbing properties is pot particularly limited. |
StructifSievers BEimpRa Bidtbor WAL » SHASk o B FoRMEd RSP SHSpmb, 0!

particglfeﬂ"l efiﬂﬂ@e%.sheﬁg&%§9}i,d r&% \éiygtﬁlé?ggf'mfﬁcq{?@gc@’ sheet of a

elastomer, or rubber. Such sound-proof material is not particularly limited.
foamedoweyer, thesshegkexamplifigthaboya @sihehmatesal hawiagd resin having

shock-absorbing properties can also function as a sound-proof material.
rubbenl deilitdAs Henwovelr fabricor the kdban beusel. THengtapef material is

application of the. aufomatjve interior material of the presept invention are
not pahiL Lt

FHARDSL BETE 1) POV of & footifihng SHREN figtriabeaje a5 the
materf@2URGALIE sydace Hhe.faef injngupiace material with arvlatlien  as

organic compound scavenger, drying, and fixation
sound-proof material. In addition, nonwoven fabric or the like can be used.

The steps of application of the automotive interior material of the

present invention are summarized below.
(1) Production of a roof lining surface material

(2) Coating of the surface of the roof lining surface material with a volatile

organic compound scavenger, drying, and fixation

(3) Forming and bonding of a roof base such as a thermoplastic base or a

thermosetting base together with the roof lining surface material

{4) Assembly of the material to a car body

Examples
Examples of the present invention are described below.

A coating agent was pepared in accordance with the composition

described below,
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(3) Forming and bonding of a roof base such as a thermoplastic base or a

thermosetting base together with the roof lining surface material (4)

Assembly of the material to a car body Examples Examples of the

present invention are described below. A coating agent was pepared in
Acryligcesradpennit ik tonpsssitiof hgastse & Belowidil AEfYAC erisfosontent:

sl {}tsui Special Chemical Co., Ltd., TTCO7; solid content: 50%): 50 parts

50%): olakife ganic compound scavenger (Nicca Chemical Co.,Ltd.;

KIRAKURU AL-OOGT; solid content: 20%): 7.5 parts Water: 42.5 parts
Volatil D& 2PRNE:COFMEDaRLS Were-suticienty agitatedapginuixed, tipHawed OX UR U

foaming via air blowing. The surface (facing the interior side of a car) of a
AL-000df linirigdudacentiatdrial) wassupdidmly coated with foam in an amount

corresponding to a solid content of 20 g/m2. The resulting sample was

pre-dried on a heating cylinder at 40C and heated in a drying oven at
Waterié‘%’éf@r%gsseconds. The volatile organic compound scavenger used in

the present invention is a transparent silicon dioxide-aminosilane reactant

withyg dnegipo particlesizenehisto 2R hmsirhas deep canfitmed thahthemixed,

oral toxicity thereof is LD50 > 200 mg/kg and the skin irritation level
follovootrégpdndston® G4, = 0.600 Winig. theltuse of hecabine Exdple e o side

sample not cantaining a volatile organic compound scavenger, a cut

of a °§5}nﬁfe%5§3/%%@%aﬁgfﬁ?%ﬁ’éﬁte“al was uniformly coated with foam in

an amount corresponding to a solid content of 20 g/m*.  The resulting

sample was pre-dried on a heating cylinder at 40°C and heated in a drying

oven at 150°C for 55 seconds.

The wvolatile organic compound scavenger used in the present
invention is a transparent silicon dioxide-aminosilane reactant with a mean
particle size of 1 to 200 nm. It has been confirmed that the oral toxicity
thereof is LD50 > 200 mg/kg and the skin irritation level corresponds to

P.C.I. = 0.00.

As in the case of the above Example, a cut sample not containing a
volatile organic compound scavenger, a cut sample having a surface material
surface coated with foam containing the volatile organic compound
scavenger (1.9%), a cut sample having a surface material surface coated with
foam containing the volatile organic compound scavenger (0.7%), and a cut
sample having the surface material surface coated with foam containing the
volatile organic compound scavenger (2.5%) were prepared. The above cut
samples were evaluated regarding aldehyde adsorption performance in

accordance with the test procedures described below.

(1) Each cut sample (8 x 10 = 80 cm?) is placed in a 10-L tetra bag and the
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surface coated with foam containing the volatile organic compound
scavenger (1.9%), a cut sample having a surface material surface coated
with foam containing the volatile organic compound scavenger (0.7%),
and a cut sample having the surface material surface coated with foam

tetra beataining tdewthatile drgasic ¢empdbunt dedlenger ¥3.5%) wege
prepared The above cut samples were evaluated regarding aldehyde
erfar G |th the test procedures described
(2) T%elow %3&1 013:%?’ 6%8%?# c%ﬁ) is placed in a 10-L tetra bag
and the 12 tetra bag is fllled with a nitrogen gas (4 L), followed by sealing.

(3) AR The dettadaag isbeated 1 H3€ for 2ohenies:EBAlRE hgatiteatnest theo an
gas (3 L) in the tetra bag is introduced into an aldehyde adsorption

aldehpdiimfssuphithatcalishydesdréraisatbet ethe woldnnr (@) thethe column,
aldehydes adsorbed by the column are eluted with a solvent. The eluate

(4) Tls qu?gt%tlv({s raalgzgdff) Ilq%d chr matogr aéoh ﬁef:g;lsur%me U ivent. The

Ghim! 28ent: acetSfi rlfe/I\1/v vol; Injection

eluat@n}guﬁtuégthtﬁa Cgmﬁeﬁ'gb? 5@%%&hecfﬁm@ﬁ§jgygmes(9ﬂceasurement
e

aldehydes in the above cut samples. Based on the results shown in fig. 2,
waveltisptihdefsioditinat cutl wamples of dhétpriesent iavertiof Xlibivekcellejdction

aldehyde removal performance. The color difference between the cut
amoughmfletHot EWrtaIRME R Molatile organic compound scavenger and each

cut sample having a surface material surface coated with the volatile

orgaic compound $HIVERGSE NAS VLR than i mdes Ifusiialibove cut
Applicability

samplies. Based on the results shown in fig. 2, it is understood that cut
samples of the present invention exhibit excellent aldehyde removal

performance.

The color difference between the cut sample not containing a
volatile organic compound scavenger and each cut sample having a surface
material surface coated with the volatile organic compound scavenger was

not more than AE = 0.5.
Industrial Applicability

According to the present invention, the presence of volatile organic
compounds inside cars can be efficiently reduced, and therefore the present

invention is useful in terms of health.

All publications, patents, and patent applications cited herein are

incorporated herein by reference in their entirety.
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According to the present invention, the presence of volatile organic
compounds inside cars can be efficiently reduced, and therefore the
present invention is useful in terms of health. All publications, patents,
and patent applications cited herein are incorporated herein by reference
in their entirety. 13 CLAIMS 1. Ad-adtdhiotive interior material comprising
at least a base and a surface material, wherein the surface and/or back
surface of the surface material contains a volatile organic compound
scavenger which is an silicon dioxide-aminosilane reactant having a
mean particle size of | to 200 nm. 2. The automotive interior material
1.  accandingito@laiivi, iheredt theasuitace matarial i nanwewen fallfis3.and a
The automotive interior material according to claim 1 or 2, wherein the
surfaqgpo|atifd rganicrdompourid scavefiser i8adiavhdr e theistitfaceodndher surface

k surface of the surface material b foam-coatin? of resir]ée ulsion

b -
materih Y oA SIAHIALS oAFHe lmpSTIRD SO5, SHBSH ST nt A Brhors Stlicon
dioxicﬁrét-earliﬂf%@ﬁgﬁlkax%%quﬂg E%ngoﬁ"?n%faqaﬁ@ﬁi]dg S Whie i 25801 nm.

material applied to car interior ceiling. 14
2. The automotive interior material according to claim 1, wherein the
surface material is nonwoven fabric.
3. The automotive interior material according to claim 1 or 2, wherein

the volatile organic compound scavenger is attached to the surface and/or
back surface of the surface material by foam-coating of resin emulsion

containing the volatile organic compound scavenger.

4. The automotive interior material according to any one of claims 1 to

3, which is a roof material applied to car interior ceiling.
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