DESCRIPTION AUTOMOTIVE CARPET Technical Field The present invention relates to an
automotive carpet having excellent ability to capture volatile organic compounds (VOCS) such as
aldehydes. Background Art In recent years, generation of sublimated substances that might be
harmful to human bodies such as remaining monomers, formaldehyde, organic solvents, plasticizers,
hormone-disrupting substances, and othe? B&laifiePSulistances from materials of interior components
used inside cars has been problematic. Therefore, the development of methods for removing such

substances has been discussed. ﬁ?bimﬁrye}aacc%ggtﬁuch as a tufted carpet or a needle

punched carpet that can be industria‘ﬁy mass-produced 15 placed or fixed on a base composed of felt
“or the like on the floor inside a car. A tufted carpet can be produced by needling a ground fabric
(primary gradinddalbla)ith a number of piles with the use of a tufting machine so as to produce a
surface layer material, applying a coating material containing a polymer such as synthetic rubber to fix

seams appearing ‘FE the back fc,unface ?f the Perfg%ggy round fabric of the surface Ia)éer material, and, if

. .ne %xifse mmvention Q. an _auiomoiive carﬁat avi .
necessary, laminating and adhesing coarse woven fabric as a'secondary ground fabric (backing

material) £ the hack suriace of the fakric,withithe ysexaf the saatingmaterial @syanadhesive.
aldehydes.

Background Art

In recent years, generation of sublimated substances that might be
harmful to human bodies such as remszining 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

such substances has been discussed.

For instance, a carpet such as a rufted carpet or a needle punched
carpet that can be industrially mass-produced is placed or fixed on a base

compased of felt or the like on the floor inside a car,

A tufted carpet can be produced by needling a ground fabric
(primary ground fabricj with a number of piles with the use of a tufting
machine so as to produce a surface laver material, applying & coating
material containing a polymer such as synthetic rubber to fix seams
apgéaring on the back surface of the primary ground fabric of the surface
layver material, and, if necessary, laminating and adhesing coarse woven
fabric as a secondary ground fabric (backing material) to the back surface of

the fabric with the use of the coating material as an adhesive.

A needle punched carpet is a felt carpet with & flat surface, which is
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produced by piercing fiber webs with many needles so as to interwine the fiber webs with each other in
order to form felt, applying a coating material containing a polymer such as synthetic rubber to the
back surface of the thus formed surface layer material with a certain thickness, and finishing the
material in a manner such that it has a smooth surface. In the cases of the aforementioned

different gaspetsthe generation efnwlatievarganic epmponnesl (¥QGs)dram noatingmeatetials has
been reported. It has been desired to quickly solve the problem. ~~ Further, a felt layer and a sound
absorbin§ (S yelertish d fehtvs IsasE for Ser datdmishvie EarpRPATEErddaeat by Badsine polyester

fibers and the like throu a heating roller. In such case, pressurizati narf heati cayls
deteriora‘lﬂ.’l%}ﬁf"%lfnﬁ%Fyg‘sfjegr.3 ere 1S %. &dndem %%Sdtu%eeéetﬁesﬁéﬁo%agg alde aﬁ/c(fegg‘?cgr% cargoxyl groups,

which argdggminal,graups) dpfaricuiata a feltiaveraseountsioa lakgeAmoant oi the tatal volume of
a carpet. Accordingly, it is thought that large amounts of volatile organic compounds are generated

from a fettlayenliimampeasesuaisondiabserbing ¢SA) Y& EREalso composed of a felt material.
Therefore, as in the case of a felt layer, there is a concern about the generation of volatile organic

compounds. = £S gesgl d%gﬁ%4?@{&@5&?&5@dsm%ﬂe@embsgr%%ﬁi{w autemetive carpets

that cause sublimation of a es which are toxic to human bodies. Therefore, prevention of

sublimatign afsgasiccegmoundmpucthas aitiehydesfrom ausmativereaspets hassbéeraddressed.
Patent Document 1 described below discloses coating of the back surface of a surface layer material
that constitbtatethe stirbrse e dapsedith A .864ling Mhufets F@MERa carbon powder obtained by

finely pulverizing carbon is dispersed. This invention is intended to prevent generation of readily

volatile organic compounds, (YQLs) guch as farmaldelyes: o faoring:catats fbesnekfrom

automotive carpets) used where pedestrian traffic volume is high.
base for an automotive carpet are produced by passing polyester fibers and

the like through a heating roller. In such case, pressurization and heating
cause deterioration of polyester. There is a concern about the generation of
aldehvdes from carboxyl groups, which are terminal groups. In particular, a
felt layer accounts for a large amount of the total volume of a carpet.
Accordingly, it is thought that large amounts of volatile organic compounds
-are generated from a felt layer. In many cases, a sound absorbing (SA)
layer is also composed of a felt material, Therefore, as in the case of a felt

layer, there is a concern about the generation of volatile organic compounds.

As described above, there are not a small number of existing
automotive carpets that cause sublimation of aldehydes which are toxic to
human bodies. Therefore, prevention of sublimation of organic compounds

such as aldehydes from automotive carpets has been addressed.

Patent Document 1 described below discloses coating of the back
surface of a surface layer material that constitutes the surface of a carpet
with a coating material in which a carbon powder obtained by finely
pulverizing carbon is dispersed. This invention is intended to prevent

generation of readily volatile organic compounds (VOCs) such as
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Patent Document 2 déscribed below discloses a carpet body constituting a carpet (but not from
automotive materials), which comprises at least an adsorbent that adsorbs aldehydes. This invention
is intended to efficiently remove odor components such as formaldehyde and acetaldehyde dispersed

inside a rqom from, 801ing,59, 85 184 SMAYE, 999rs.qf Aldahydes.syshas.ipumaldehyds, fram the room.

The carpets disclosed in Patent Documents 1 and 2 are not used for cars. Therefore, it cannot be
expected phadt theydhavéfguiictient effiegts. of capturing volatile organic compounds such as aldehydes
contained in a specific automotive carpet which comprise a base having a felt layer and a surface layer

placed or immobilized on the base. Patent.Do ent 1. JP Patent Publication % lxa() No.
000267815 A ot AR eH Bat o1 T B BB a1 DALShL K LEdob) Disclosure

of the Inveation (but noSRMmORjaGHOSthe prasentinvention toppRWEe anatlomotivereaspet having
excellent ability to capture volatile organic compounds such as aldehydes. The present inventors
have found thattfe bV bhjéet cabe Woliever by HIGRASY dvoidbrddiganiertdripditid scavenger

(VOC cateher) 19 he Present 1.3, spaciicorien, of an aiqmative. carpef This pas JgdAg the

completion of‘the present invention. According to an aspect of the presen nvent on there is
provided amnatitomotiveeaiedve odors of aldehyvdes such as formaldehyde from the room.

The carpets disciosed in Patent Documents 1 and 2 are not used for cars.
Therefore, it cannot be expected that they have sufficient effects of capturing
volatile organic compounds such as aldehydes contained in a specific automotive
carpet which comprise a base having a felt layer and a surface layer placed or

immobilized on the base.

Patent Document 1; JP Patent Publication (Kokai) No. 2000-287819 A

Patent Document 2: JP Patent Publication (Kokai) No. 11-046965 A {1999)

Disclosure of the Invention

It is an object of the present invention to provide an automotive carpet

having excellent ability to capture volatile organic compounds such as aldehydes.

The present inventors have found that the above object can be achieved
by allowing a volatile organic compound scavenger {VOC catcher) to be present in
a specific portion of an automotive carpet. This has led to the completion of the

present invention.

According to an aspect of the present invention there is provided an

automotive carpet



comprising at least a base composed of a felt layer and an air-impervious or poorly air-permeable
resin layer placed or immobilized on the felt layer and a surface layer placed or immobilized on the
base, which is characterized in that a volatile organic compound scavenger is incorporated in, applied
to. or spraye Qv Ing batlem ridacs.ghing iiavarigonsiiing e Base., and el javer is
substantially covered by the resin layer and a floor panel. In the case of the automotive cgrpet of the
present inventiom @inanation ofwolatile arganicneosrhporsids frafe thd wpper surfaeesof adelt layer from
which volatile organic compounds emanate (interior side) is prevented using an a pervious or poorly
air-permedbig rB AR Er B F oo ifiZBEP bn thécfe s afér 2 icatiarion, B ¥otatirdHganic
compound scavenger is ingoerated, nto. ARRliRd.tQ ol Spiayad.ovsr the hettorm sudacg.(car body
side) of the felt layer such that emanation of volatile organic compounds fromthe bottom surface (car
body sideyofithe felt{ayerdf phevdéntedsBynemgysofsiich effects:takes:plabe, dtowingethesefficient
capturing of substantially all vf?I%tile organjc compounds emanating from the felt layer. Itis

thought thatHE HEBHEator S a Voldiile Brgani Corkibodnd SeaviigEr tdthE tidissf st of a felt
layer would, heneffective. for@ epnventignal-avtomative.sarnel Naving Nerai-impeLvigys.af poorly
air-permeable resin layer. However, as in the case of the present invention, for an automotive carpet
comprisingeatbasedsompusdetof Brenisimipesvidus dejobrly aifrpermdable vebiti layerzplaced or
immobiliz%gngno% fglst Ieanyaenréta vgllzﬁltirlg}prsgge iciscorln oupcéscaven er is incorporated in, apigflied to, or
sprayed over five Dottom surface (car bo &&dé’) of the felt Tayef. Iﬁiﬁa{fﬁgﬁ a??fﬁié)fspﬁan' icantly
effective fer-premeatian ef smanatignLkvolatie Akganiseosmpounds:iiem the feltlavetn, a  According
to the present invention, the base further comprises a sound absorbing layer. The base can be
composed D4 FelPrapate P i IRiPelvioEs ST plolly airpersteable raaini fayér, andarspethd absorbing
ayer, Whigh are.aminied 0. 3HAL denSiam BEDAOMPAINION: o; 1568 Soufid absarping layer
(SA layer) is usually composed of eﬁ, which caltses emanation’of volatile organic compounds.
Thereforey itlisitdsoprefierablethad & vilkatileorganic aompouad seaveageske)ingorperated in, applied
to, or sprayed over the sound absorbing layer (SA layer). Accordingly, the automotive carpet of the
present ini&fifior GARVERIERNtY Bl dotatife BrFamiciebrpblifgs Slerias ditekylsicamanating
from a felt.layerand, sauRchaRsoraing, Iayes CORSHINING A PASEr: cmaf) HIRICALEXFMPIE of the
automotive carpet of the present invention is charcterized in that: an air-impervious or poorly
air-permebblerresin layer is provided between the felt layer and the sound absorbing layer that
constitute a base; the sound absorbing layer is composed of a material with a lower volatile organic
substance content thay that of the,felt layer and the felt laver s substantially covered by the poorly
air-permeable resin layer and-a floor panel. 5 stantially all volatile organ%c compouﬂds can be
captured by.subgtantially: epyering:theupperrsurfagerof aufalttlayerawithearhigh alatile; exganic
substance content and the bottom surface of such felt layer with an air-impervious or poorly
air-permeabIRTEEHEI AP Hn By 6ol DAkl PeEpECHieR). FEfthera i -varatie dFgafit’ chiound
scavengegis,Alsaincorppraled in applied fo,.or sprayed.Qyer,a obng, absorbing layer located closed
to the interior side of a car such that volatile organic compounds generated from other parts and
diffused irsice théngar dan alsenhe efficiently capiurgekvious Conpventionally knowelagents can be used
as agents_capable of capturin% volatile organic compounds used for the automotive carpet of the

present inV&fliGhE KhOhyEUER Hgehi" & SAIEA EoAdE BitiiRGERARL reepatifi 4 Fhé&h particle size
of 1to 20@5@%.@95%?5@@1{? QSﬁﬁ'e@et(;t, hﬁlssprayed over the bottom surface (car body side)

of the felt layer. In particular, this is significantly effective for prevention of

emanation of volatile organic compounds from the felt layer.

According fo the present invention, the base further comprises a sound
absorbing layer. The base can be composed of a felt layer, an air-impervious or

poorly air-permeable resin layer, and a sound absorbing
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high ability to capture volatile organic compounds.In. particular, such silicon dioxide-aminosilane
reactant with a mean particle size of 1 to 200 nm is excellent in terms of transparency and nontoxicity.
In addition, it can be applied by spray dispersion. Therefore, it is recommended that such reactant be
used in a case in which a volatile organic compound scavenger is incorporated in, applied to, or
sprayed overrfilaments of ksurfackiayperctacing the intetior spacerobadars. Herein, the term

_ "aminosilane" refers to a silicone compound represented by the following general formula: YnSiX(4_n)

wherein X represents an alkoxy group, acetyl group, or halogen, Y represents an amj roup or an
alkyl group substifgfé\a’v@it O&Pég{sj %%%%%nt}ﬁé%rgg‘é%ﬁd‘: F?ﬂ(lasp}lessuéxn% an ?ril?é)gsgr@ o) }%%0193. In addition,

when X rgpiesents;ansalkaxy gieup it is PRticulaty Hrefehis, farnd {0 beradnathaxy igroup, ethoxy
group, propoxy group, or butoxy group. Further, when Y is an alkyl group substituted with at least one
amino grelsp, pisfsartiteldibt prefetable for Yatd be @anpenindnsetid ggotd aminowhyi trdup,

aminopropyl group, or aminobutyl group. he volatiJe organic compound venger. used in the
present iHverfidit &h (ptlfe %E%Féior%%?ﬁct SmpStifitis %‘gé)“?rgcl ama a%pé%y%ae%%ch as
formaldelyde and acetaidebydsy ichlogtivene iatraehlanpethylens oiolugne. fenzens, and xylene.

The automotive carpet of the present invention has excellent ability to capture volatile organic
compoundg(Uf2Cs) sticth asgaldiehydes maidly gerersted dom de fekiteaertang & souadalbsorbing layer
that constitute a carpet base, and ther?fore it contributes to the improvement of the in-car

environm@HE T A difeH M A SO RN RSHIRMEIN BB rayiAG of a volatile organic compound

scavenger in a step of production of a felt layer or a sound absorbing layer contributes to simplification
of production stepg, epppares withi 8 6ase énwhichcaivelatieeiganicheopipetind iseavenger is
incorporated in, applied to, or sprgyed. o_yer a prpduced felt layer pr_ a sound absorbin}g layer.
is charcterized in that: an air-impervious or poorly air-permesabie resin jayer
is provided between the feit layer and the sound absorbing layer that
constitute a base; the sound absorbing layer is composed of a material with a
lower volatile organic substance content than that of the felt layer; and the
felt layer is substantially covered by the poorly air-permeable resin layer and
a floor panel. Substantially all volatile organic compounds can be captured
by substantizlly covering the upper surface of a felt layer with a high volatile
organic substance content and the bottom surface of such felt layer with an
air-impervious or poorly air-permeable resin layer and a floor panel,
respectively.  Further, a volatile organic compound scavenger is also |
incorporated in, applied to, or sprayed over a sound absorbing layer located
closed to the interior side of a car such that volatile organic compounds

generated from other parts and diffused inside the car can also be efficiently

captured.

Conventionally known agents can be used as agents capable of
capturing volatile orgaric compounds used for the automotive carpet of the
present invention. Among such agents, a silicon dioxide-aminosilane

reactant with a mean particle size of 1 to 200 nm is preferable because it has



In addition, application of the present invention to a carpet surface layer is also effective for capturing
volatile organic compounds (VOCs) such as aldehydes generated from other parts used inside a car,
in addition to volatile organic compounds (VOCSs) such as aldehydes generated from a felt layer and a
sound absorbing layer that constitute a carpet base. Further, particularly when a silicon
dioxide-drighositahiesreactanpwith aveleaneparticiasize drigp200dwn islusechasca olatiechrganic
compound scavenger in the present invention, it has been confirmed that such volatile organic

compouﬁdiwéh@%?%%fﬁlﬁiﬁﬂlééﬁréeé‘b%iﬁ’t’)‘/t%b Taphifie l%réitﬂéeo?g?énfbfdoﬁ?p%{%ﬁdg‘(\(OCs) such
as aldehyd %CQRQJP?Q%’H%FGOH}%%L%‘@g%%f %%%!%8%‘%&%“%%%&8%%&&? §k&'”€€‘“°”-
ms or s 0

Therefore, the agent is excellent in te fety, even when located on the surface facing the

interior sigguka cay, sieh sudagehaving a Nigh-prekability of coing inta cantagtwithupersons. Brief
Description of the Drawings Fig. 1 shows an example of the cross-sectional structure of the
automotiVeeeBipet Fits o2 SHove ke Volifies of afdatyelcaraantvea By e HiffBpi 80t samples.

This deseription Inelydes partar al of thecqniens,ag diseloned e sescripton.gndigr drawings of
Japanesé atént pplication Nos.

facing the interior space of a car,

Herein, the term "aminosilane" refers to a silicone coempound
represented by the following general formula: Y,SiXp.n) wherein X
represents an alkoxy group, acetyl group, or halogen, Y represents an amino
group or an alkyl group substituted with at least one amino groug, and n
represents an integer of 1 to 3. In addition, when X represents an alkoxy
group, it is particularly preferable for X to be a methoxy group, ethoxy group,
propoxy group, or butoxy group. Further, when Y is an alkyl group
substituted with at least one amino group, it is particularly preferable for Y

to be an aminomethyl group, amincethyl group, aminopropyl group, or

aminobutyl group.

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

tetrachloroethylene, toluene, benzene, and xylens.

The automotive carpet of the present invention has excellent ability
to capture volatile organic compounds (VOCs) such as aldehydes mainly
generated from a felt layer and a sound absorbing layer that constitute a
carpet base, and therefore it contributes to the improvement of the in-car
environment. In addition, incorporation, application, or spraying of a

volatile organiec compound scavenger in a step of production of a felt layer or



2008-005926 and 2008-009770, which are priority documents of the present application. Best Mode
for Carrying Out the Invention Fig. 1 shows an example of the cross-sectional structure of the
automotive carpet. However, the present invention is not limited to such structure. In general, the base
of the automotive carpet has a felt layer and a sound absorbing (SA) layer manily consisting of a felt
material in sughdorderdiromghi bettemupaitior and itsturthefasi an aif-ipypeivioisnos pasrly
air-permeable resin layer composed of low density polyethylene (LDPE) and the like between the felt
layer and tHeP86EHAVABBORLIPRT ESIR) MPEFRARSPARE layRT RET COETRASE the CapRE N piaced or
immobilized on the upper portjon.of the base. Such surface layer | ne that is generglly known to
be used for a tufted éjalr%’etg 5F gendeé%’legf)ugr?éeﬁ%%ﬂcgrggt 533508%%1%%?%%“% ?:gtr{f)retafE ﬁl(cg)]ltlél; %mt the felt
layer and ghg,3quBd algorbing (SA) layer are produced by heating and pressurizaiton of polyester
fibers and the like with a roller. Therefore, volatile organic compounds (VOCs) such as aldehydes are
generated due to deterigration or degeneratign of polyester fibers and the like during the production

steps. A felt liy&fBti SoutRP H63bHinG (SR RYEFR aifVEd 8 ctihtaifdRdtatE efganic
compoungd seavenger. Aecardingly, @L%%nyﬁegim%{?et%df_ggmcaypwg@@&'ﬁ@@@@5 are. gaptured

inside the automotive carpet before they can be diffused into the interior of a car from the automotive
carpet. Inaddifigny Yedatilenergasnic frompotinds sucts assaldehydés genreratéd fadaidthertparts located
inside a car are efficiently captured by the surface layer. Further, according to the present

@nver_nion‘,’in?ﬂié?oﬁ%ﬁ&%?oféﬂ@S%ic@%émEcé%éf@é%éSﬁrﬁ&féf‘d?f‘éﬁ freeft (EREr to the
interior $page o8 £31,534 48 pIRYRNIPAIRL AR, cARINDlalig gLganic compounds (VOCS)

such as a% ydes with the use of a Volatile organic compoun avenger but also by substantially
covering the felt layer with an air-impervious or poorly air-permeable resin layer and a floor panel.

In the present invéntiohea wisk iarigel bf kitewn agentswapdbles idkcapturinglvokatifeasviganhic
compounds can be used. For instance, sgﬁgific exam&lgs there;olgiryjludeéramides such a
dicyandidiGe*aRd et i A& R aread Buth B SRV FERS ST IeRE D0 Un
5-hydroxyproeylene iweage Spmathaxyprepylene Wraas smathyinrapylenayreaRarakanigacid (glyoxal
monoureine), and 4,5-dimethoxyethylene urea; organic amino compounds such as acid imides and
amines; angaoiconpopridsisachvas peeldatine haalidésssgchadsdbaibiutic asithard weriidarbazide

hydrochloride; and nitro en-cg\% ining compoun uch as amino acids (e.g., glutamage, glycine, and
alanine),%ﬁ%?f%a?\?érﬁé%ﬁlﬁﬁ rig gssrgfgosr%%’laaesh?/(fgq% %?usr’eﬁfbda%%%’ .rmgreq, 19 H&S aa%DWQ

level of oral toxicity and causes little skin irritation. Therefore, the agent

is excellent in terms of safety, even when located on the surface facing the

interior side of a car, such surface having a high prebability of coming into

contact with persons.

Brief Description of the Drawings

Fig. 1 shows an example of the cross-sectional siructure of the
automotive carpet.
Fig. 2 shows the volumes of aldehydes removed by the different cut

samples.

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

the description and/or drawings of Japanese Patent Application Nos.



In the present invention, a silicon dioxide-aminosilane reactant with a mean particle size of | to 200 run
Is particularly preferably used as a volatile organic compound scavenger. Such silicon
dioxide-aminosilane reactant has a slightly white and transparent appearance. In addition, it causes no
oral toxicity or no skin irritation, and thus it is excellent in terms of safety. Examples Examples of the

present inygRtONAIEAeRaribed DI 70, wih PaiRG,R06NtYVaR BisRaTRd db ageopdangg with the
composition described below. Acrylic emulsion (Mitsui Special Chemical Co., Ltd., TTCO7; solid

content: 5p@b)c &Qqparts Volatile organic compound scavenger (Nicca Chemical Co.,Ltd.; KIRAKURU
AL-00GT; solid content: 20%): 7.5 parts Water: 42.5 parts

Best Mode for Carrying Out the Invention

Fig. 1 shows an example of the cross-sectional structure of the
automotive carpet. However, the present invention is not limited to such
structure. In general, the base of the automotive carpet has a felt layer and
a sound absbrbing (SA) layer manily consisting of a felt material in such
order from the bottom portion and it further has an air-impervions or pootly
air-permeable resin layer composed of low density polyethylene (LDPE) and
the like between the felt layer and the sound absorbing (SA) layer. A
surface layer that constitutes the carpet is placed or immobilized on the
upper portion of the base. Such surface layer is the one that is generally
known to be used for a tufted carpet or a needle punched carpet used as
automotive carpet. Note that the felt layer and the sound absorbing (SA}
layer are preduced by heating and pressurizaiton of polyester fibers and the
like with a roller. Therefore, volatile organic compounds (VOCs) such as
aldehydes are generated due to deterioration or degeneration of polyester

fibers and the like during the production steps.

A felt layer or a sound absorbing {SA) layer is aliowed to contain a
volatile organic compound scavenger. Accordingly, aldehydes generated
from an automotive carpet are captured inside the automotive carpet before
they can be diffused into the interior of a car from the automotive carpet.
In addition, volatile organic compounds such as aldehydes generated from

other parts located inside a car are efficiently captured by the surface iayer.

Further, according to the present invention, diffusion of a volatile

organic compound scavenger sublimated from the felt layer to the interior
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The above components were sufficiently agitated and mixed. The resultant was sprayed over the
bottom surface of a felt layer with a thickness of 5 to 20 pm. A base was obtained by introducing
a resin layer composed of LDPE with a thickness of 1 to 2 mm between the felt layer and a sound
absorbing (SA) layer composed of felt with a thickness of approximately 5 mm. A carpet surface layer

was placed.qq the tpse, Then. BOU SRl aS RIAE, oo SR, BiHLIE,ghing volatie

organic compound scavenger and natural rubber latex was directly applied to the surface of a sound
absorbingdSApiayey corobsed ofifelfswvidhdaihitknesstaf approxinately Svoiatile ordbrse was
obtained by introducing a resin layer comprising LDPE with a thickness of 1 to 2 mm between a felt
layer wittF AHTERAESECEISTEZ 00k A0 Bt SRTEHBEIMIRYYE DS Tal tafpst stittliceMayer was

placed on the base..Then, a cut sample was o F%i@ggl The \éoga_l e &rg%%ié:lpompound scavenger

. AIT-TMPEIVIOuS Oy pGorly arf-permea n layey an . ;
used in the pregent Invention IS aytrans arent silicon lede%-amlno& ane 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 levellcortesponsgsitoiR@:00,00. wide Az gethd dasenof thecabove Baamplé, a cut
sample not containing a volatile organic compouynd scayenger was Erepared. Specifically, a base was

obtained BRPIHFERRICINGAE ST BAYRF CONTRREYST EBPE tvith St thickResE 511 6 2 TR Bétween a felt
layer with,a thigkness of3 $0;22 iRk and,a sound ahsorbing (AW iayeh composed of feltwith a

f

thickness of approximately 5 mm. A carpet surface layer was placed on the base. Then, a cut sample
was obtairiédjene drhesabave ait samples:wereaeveluated negarding aitglydeyqadsorption
performance in accordance with the test procedures described below. ) .

urea, S-methoxypropylene urea, 5-methylpropylene urea, parabanic acid

(glyoxal monoureine), and 4,5-dimethoxyethylene urea; organic amino

compounds such as acid imides and amines; amino compounds such as

melamine; amides such as barbituric acid and semicarbazide hydrochloride;

and nitrogen-containing compoui}ds such as aminc acids (e.g., glutamate,

glycine, and alanine), which have been known as formaldehyde-captureing

agents.

In the present invention, a silicon dioxide-aminosilane reactant with
z mean particle size of 1 to 200 am is particularly preferably used as a
volatile organic compound scavenger. Such silicon dioxide-aminosilane
reactant has a slightly white and transparent appearance. In addition, it
causes no oral toxicity or no skin irritation, and thus it is excellent in terms

of safety.

Examples
Examples of the present invention are described below.

A coating agent was prepared in accordance with the composition

described below,



(1) Each cut sample (8 x 10 = 80 cm2) is placed in a 10-L tetra bag and the tetra bag is filled with a
nitrogen gas (4 L), followed by sealing. (2) The tetra bag is heated at 65C for 2 hours. (3) After heat
treatment, the gas (3 L) in the tetra bag is introduced into an aldehyde adsorption,column such that
aldehydes are adsorbed by the column. (4) The aldehydes adsorbed by the column are eluted with a

solvent. He sl SAUANel aagvzeq b Sheqmalgarany measuiement gyelengi: 360

nm; solvent: ‘acetonitrile/water = 55/45 vol; injection amount: 10 ii.L; ODS column). Fig. 2 shows
the volurse,of mmaiRgd aldehydes in the above cut samples. Based on the results shown in fig. 2, it
is understood that cut samples of the present invention exhibit excellent aldehyde removal

performance. In particular, it is understood that samples ?é%i?,edg app! 'n_gég ?%r I"h(: rganic
compountPeELVERIEATY THePraR §W§6€g5§<@r§ﬁ°§§c Hia éfﬂe gémo %;&e %SJ Ifnce.
Industriamg@l&p@l?i;i%li de Oﬁg&g{gm/ggzth%pﬁ%t invention, the presence of volatile organic
compounds remaining inside cars can be efficiently reduced, and therefore environmental
performance is improved.
Water: 42.5 parts
The above components were sufficiently agitated and mixed. The

resultant was sprayed over the bottom surface of a felt layer with a thickness

of 5 to 20 um.

A base was obtained by introducing & resin layer composed of LDPE
with a thickness of 1 to 2 mm between the felt layer and a sound absorbing
{S8A) layer composed of felt with a thickness of approximately 5 mm. A
carpet surface layer was placed on the base. Then, a cut sample was

ohtained.

.. . Similarly, a mixture of the volatile organic compound scavenger and
natural rubber latex was directly applied to the surface of a sound absorbing

(SA) layer composed of felt with a thickness of approximately 5 mm.

A base was obtained by introducing a resin layer comprising LDPE
with a thickness of 1 to 2 mm between a felt layer with a thickness of 5 to 20

pm and the sound absorbing (SA) l.ayér. A carpet surface layer was placed

on the base. Then, & cut sample was obtained.

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 LD30 > 200 mg/kg and the skin irritation level corresponds to

P.C.I. = 0.00.
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All publications, patents, and patent applications cited herein are incorporated herein by reference in
their entirety. CLAIMS 1. An automotive carpet comprising at least a base composed of a felt
layer and an air-impervious or poorly air-permeable resin layer placed or immobilized on the felt layer
and a surface layer placed or immobilized on the base, wherein a volatile organic compound

scavenger is mcorgg)ratej 2P 49, 9f ra%ed [0)Y] rthe %)oms rface of th felt Iayer
Conetiiing e becs. Anch S 1A o A e by T Focit oy eh A Ao

volatile organic compound scavenger was prepared. Specifically, a base
was obtained by introducing a resin layer composed of LDPE with a
thickness of 1 to 2 mm between a felt layer with a thickness of 5 to 20 um
and a sound absorbing (S5A) layer composed of felt with a thickness of
approximately 5 mm. A carpel surface layer was placed on the base. Then,

a cut sample was obtained,

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 sz} is placed in a 10-L tétra bag and the

tetra bag is filled with a n.itmge‘n gas (4 L), followed by sealing.
(2) The tetra bag is heated at 65°C for 2 hours.

{3) After heat treatment, the gas (3 L) in the tetra bag is introduced into an

~aldehyde adsofption_wcolumn such that aldehydes are adsorbed by the column.

(4) The aldehydes adsorbed by the column are eluted with a solvent. The
eluate is quantatively analyzed by liquid chromatography (measurement
wavelength: 360 nm; soivcnt:‘ acetonitrile/water = 55/45 vol; injection

amount: 10 pL; ODS column).

Fig. 2 shows the volumes of remained aldehydes in the above cut
samples. Based on the results shown in fig. 2, it is understood that cut
samples of the present invention exhibit excellent aldehyde removal
performance. In particular, it is understood that samples obtained by

applying the volatile organic compound scavenger to the felt layer surface

exhibit excellent aldehyde removal performance.

Industrial Applicability
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panel. 2. The automotive carpet according to claim 1, wherein the base further comprises a sound
absorbing layer and the the air-impervious or poorly air-permeable resin layer is provided between the
felt layer and the sound absorbing layer. 3. The automotive carpet according to claim 1 or 2, wherein
the sound absorbing layer is composed of a material with a lower volatile organic compound content
than that of the felt IaxeraA. Tthei_ utomotive ca‘r)pettaccor%in%éto any onefof cilatirps 1lto 3i wherein a
volatile organic co%%o%rndns%a\?er?beep i$ ?ﬁ@érb‘brgf’eaﬂ i, 5 E)I' W%S?S?s%ré"y%& overtifé ¥ound
absorbing jayghwRrd I he Aulametivecaret accarding torelw; ong oielaimsdl 104, viherginythe volatile
organic compound scavenger is a silicon dioxide-aminos lane reactant with a mean patrticle size of 1 to

200 nm. environmental performance is improved.

All publications, patents, and patent applications cited herein are

incorporated herein by reference in their entirety.
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CLAIMS

1. An automotive carpet comprising at least

a base composed of a felt layer and an air-impervious or poorly
air-permeable resin layer placed or immobilized on the felt layer and

a surface layer placed or immobilized on the base,

wherein a volatile organic compound scavenger is incorporated in,
applied to, or sprayed over the bottom surface of the felt layer constituting

the base, and

the felt layer is substantially covered by the resin layer and a floor

panel.

2. - The automotive carpet according to claim 1, wherein the base further
comprises a sound absorbing layer and the the air-impervious or poorly
air-permeable resin layer is provided between the felt layer and the sound

absorbing layer.

3. The automotive carpet according to claim ! or 2, wherein the sound
absorbing layer is composed of a material with a lower volatile organic

compound content than that of the felt layer.

4. The automotive carpet according to any one of claims 1 to 3,
wherein a volatile organic compound scavenger is incorporated in, applied to,

or sprayed over the sound absorbing layer.

3. " The automotive carpet according to any one of claims 1 to 4,
wherein the wvolatile organic compound scavenger is a silicon

dioxide-aminosilane reactant with a mean particle size of 1 to 200 nm.
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