DESCRIPTION AUTOMOTIVE CARPET Technical Field The present invention relates to an
automotive carpet having excellent ability to capture volatile organic compounds (VOCSs) such as
aldehydes. Background Art In recent years, generation of sublimated substances that might be
harmful to human bodies such as remainirlgé%(@*ﬁ?ﬁﬁﬁdﬁmaldehyde, 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 AISTROM CEfdarBeCsuBIP&ES a tufted carpet or a needle punched
carpet that can be industrially mass-produced is 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 ground
fabric) with ' RtfAbdristPiles 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 on the hack stirfaes Of G ANMATY arppad falyric of the syraae, layek rpaterigh.and, if

necessary, laminating and adhering coarse woven fabric as a secondary ground fabric (backing
materialy ta theehack siiifacetof the fabricwithtihe use of the coatingumateris @€ an adiésive. A

needle punched carpet is a felt carpet with a flat surface, which is
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 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 tufted carpet or a needle punched
carpet that can be industrially mass-produced i1s 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 ground fabric) with 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 on the back surface of the primary ground fabric of the surface
layer 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 a flat surface, which is
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1 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

materaljia faangt suet gt Azep st stirfage, b e aases:al e alorsiaentqee,diferent

carpets, the generation of volatile organic compounds (VOCSs) from coating materials has been
reportedi Hehaw Peervdasieed 1o aiieklyselvestheoproblantefyrings) ¢i falt layenaiit ansoterchdbsorbing
(SA) layer used for the base for an automotive carpet are produced by passing polyester fibers and
the like thrataghia heathodyolksr sacdueh casehpressubkaiotratitheating vgdase détErorativn of
polyester. There is a concisrn about the, generagion of aldehydes from carboxy ich are

, l.groups, w

terminal GRS, PPARRUAY H RATISTEH adtdlings foF AP d HnbuRt b fH ST e bt carpet.

Accordingly.. it i§ %%%5%3%9819%%Qrtsthsvﬁ"Q{H% Sgani¢empounds 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,lthatecace 1ot a Sittadl afmbercof axistihgl iditoemdtivergarsetshthat atisd isublimation
of aldehydes which are toxic to human bodies. Therefore, prevention of sublimation of organic

compoufis’ &ltti&s aREHYdes ABH ARG VE EarhetEotts peat hldraated 2PaBAf DBEEent |

described belowdisgloges goatng o115 Ak, RSS9 8 BHUASR kig; material that constittes the
surface ofa carpet

Further, a felt layer and a sound absorbing (SA) layer used for the
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
aldehydes 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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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 (VOCSs) such as
2 formaldehyde from flooring carpets (but not from automotive carpets) used where pedestrian traffic

volume is high, Patent Document 2 described belgw discloses a carpet bady constituting a garpet (but
ot from BUBAHGE0S RatSidio) HATC SOATRESe Bl Tedit atr b LBTP I UE SCBIBS gy s, This
invention,isdptendedo; SiiGiepty reays adog gmponents such as formaldehyde and acetaldehyde
dispersed inside a room from flooring so as to remove odors of aldehydes such as formaldehyde from
the room. The carpets disclosed in Patent Documents 1 and 2 are not used for cars. Therefore, it

cannot be expect@a that thBy tawe stiffidienesfetis df bapturinglvetdtie organicogmbobinds such as
aldehydes contained in a specific automagtive carget which comprise a base having a felt layer and a

surface YR HIHERECT inHTSHiIZRY O this Pasad PodlATERte S IpvPHEh O IMMES S okai)
No. 200?&%?{ t8 9é\d§’§}8959?ﬁ%@e%'ats%ir8 Patent Rublication (Kokal) Na,;11:046965:4,(1999)

Disclosure o e Invention It is an object o the present invention to provide an automotive carpet

having exgeliesh aility1o,¢apEUe VolaHl g HeaNC CRIMPAYNTS SHeh asy aldahvdes Tha gnegent
inventors have found that the above object can be achieved by allowing a volatile organic compound
scavengerspu@@datohedy a room from flooring so as to remove odors of aldehydes

such as formaldehyde from the room.

The carpets disclosed in Patent Documents | 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.

Specifically, the present invention relates to an automotive carpet



to be present in a specific portion of an automotive carpet. This has led to the completion of the
present invention. Specifically, the present invention relates to an automotive carpet 3 comprising at
least a base composed of a felt layer and an air-impervious or poorly air-permeable resin layer placed

immobilized.on the felt | d face | | immobilized an the base, which i
charact BT A (BIAIE ESHE LB RO Lo ERoSFIE InEOHAH T BRI 16, 3 cprayed

over the hottom syriace.nfihe.feltdayer,canstilyiing e hasso i1 herase ldhe auigmatiyg carpet of

the present invention, emanation of volatile organic compounds from the upper surface of a felt layer
from whichuréiatie ayganitceapoungsmerhariatel (itetios ide) iswravanied:tsing eitiadimpervious
or poorly air-permeable resin layer placed or immobilized on the felt layer. In addition, a volatile

organic Edmpoiindadeti/engeris HovmporaldsMtvcapplidd to Cremesied dveranplbditdm srface (car
body side% of the felt la ersbuch that emfnatioén ogflvotlagle organic cogalgounds frorg the bojtom
surface (PAPBBHY IGE) GFP AR Thy s 5fePentds. 1§ né?’é% IS EHARS (ke dke, Affowing the
efficient gapturing ofy Substapfiahv.dlwlalils oggpicicompevads emanating from g delhlayer. Itis
thought that the application of a volatile organic compound scavenger to the upper surface of a felt
layer would £1¢] eftactivel dor @meanveddionakmukemaiiver carpeidaving rfelaitdygaefyinusyel poorly
air-permeable resin layer. However, as in the case of the present invention, for an automotive carpet
comprisinglatbi#se eonipesed Bhan aftsinggerviales Oinpushay aidormeablé Yesite thyesiBlacad or
immobilized.on a felt layer, a . . . -

air-impervious or poorly air-permeable resin layer placed or immobilized on

the felt layer. In addition, a volatile organic compound scavenger is

incorporated into, applied to, or sprayed over the bottom surface (car body

side) of the felt layer such that emanation of volatile organic compounds

from the bottom surface (car body side) of the felt layer is prevented.

Synergy of such effects takes place, allowing the efficient capturing of

substantially all volatile organic compounds emanating from the felt layer.

It is thought that the application of a volatile organic compound
scavenger to the upper surface of a felt layer would be effective for a
conventional automotive carpet having no air-impervious or poorly
air-permeable resin layer. However, as in the case of the present invention,
for an automotive carpet comprising a base composed of an air-impervious or
poorly air-permeable resin layer placed or immobilized on a felt layer, a
volatile organic compound scavenger is incorporated in, applied to, or
sprayed 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 to 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

4



volatile organic compound scavenger is incorporated in, applied to, or sprayed 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 to the present invention, the

basefu her com esa ound sorbln The bas n be composed of a felt layer, an
i mpells SYHUR) it BETHE I8 R RPN SOIAbLO I O ayer. which are taminted

in such order from the bottom portion. Also, a sound absorbing layer (SA layer) is usually composed of

felt, which causes gmanaion:of ¥o/aie HFaRIGSOMRPOURYS T herelaral i iso Alpe prgferablethat a
volatile organic compound scavenger be incorporated in, applied to, or sprayed over the sound

absorbinghagier (SAskayesin ahacordingfy, thénalitomotiveicarpetgfdhe preseilthieneition can efficiently
capture volatile organic compounds such as aldehydes emanating from a felt layer and a sound
absorbiridigyeF eBriahiring d pase A piclEEmn e BPPRELBAEEARE Barpet H”f‘tﬂépﬁr’é’éé t
invention_is chaicted'lzgld in thag an air, |mperV|qI $ oL oody ag meab resmég;&er Qr vided
between the TER 14y ayer and the 3unﬁ absorbing ayert cons%?ute abase. the oun bs rbing layer

is composecheh anppteriakwith anlewek velatie omanic sybstanee; aerient than ihatrefdhe felt layer;
and the felt layer Is substantially covered by the poorly air-permeable resin layer and a floor panel.

Substantiafiyuak vodatilelergagim compoynasnchn e baptuadde by deb startied iy covenng shéelipper

surface of a felt Ileiyer with a high volatile organic substance content and the bottom surface of such
felt Iaye Wi 4nd a sound absorbing layer constituting a base.

A typical example of the automotive carpet of the present invention
is charcterized in that: an air-impervious or poorly air-permeable resin 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 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 substantially 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
alr-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 organic 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 1t has



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 b G560 € Sk EasAMLER CULNHE JBRAIL ord SPGB DL Lt or 1 mutoRbiive
carpet ofithe, prassatdevention ATeng sHah A0eNts: 4 silicen digidesaminogiiane reaganhwith a
mean particle size of 1 to 200 nm is preferable because it has ‘5 high ability to capture volatile organic
compouidsx bt particitartesnoh osilieenspioxte-anmindsilanasdactant with addiessnpdttictenstze of 1 to

200 nm is excellent in terms of transparency and nontoxicity. In addition, it can be applied by spray
dispersiappiikéretore, Spig Yecoripsspday that $ueal [ peactalit b8 useePim @ eadedn With w¢8latile

organic com oung scave ger IS incar orgrtlz%in, aggalriﬁf to, or sprar?/ed over filaments of a surface
layer fadift§ HelinterGeSpHES PATaP BaPEh, Ine CaffinbRia e PERPL o A &iRBRE cbimpound
represesyied fy the dallqying ganesal frmuyla; XaSiy 4o wherein X, repesenis,amalkopy group,
acetyl group, or halogen, Y represents an amino “group or an alkyl group substituted with at least one
amino gfeuih @nlleni Hepresenis an dmtegesof 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 gllroup . . .
Herein, fhe 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 amino
group or an alkyl group substituted with at least one amino group, and n
represents an integer of I 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, aminoethyl group, aminopropyl group, or

aminobutyl group.

The wolatile 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.

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 organic compound scavenger in a step of production of a felt layer or



substituted with at least one amino group, it is particularly preferable for Y to be an aminomethyl
group, aminoethyl group, aminopropyl group, or aminobutyl group. The volatile organic compound
scavenger used in the present invention can capture volatile organic compounds (VOCSs) including

aldehydes such as %)rm ldeh;i)de and ace Ideh%/de, trichlot{o thylene, tetrachl oro eth)élene, toluene,
A

benzend A04%JIeHRS tgénacﬂt o Stiv & LRI SHEF théd SorddBR 3R s BIREHEA Hhilfd A% capture

volatie arganic;campetinds HOCS) sushas adebycdaramailyy genayaied fiam & iR ipyer 40d a

sound absorbing layer that constitute a carpet base, and therefore it contributes to the improvement of
the in-can emyraamentnn gdditiaoh t ncorposation dappcatigncdusrdyial dhacyalatite argadic
compound scavenger in a step of production of a felt layer or 6 a sound absorbing layer contributes to
simplificalionré peobiiction steps, compared with a case in which a volatile organic compound
scavenger is incorporated in, applied to, or sprayed over a produced felt layer or a sound absorbing

layer. In addition, 1:;I\{:)%Iciicciaittion of thelpre%ent in\fetrll_;[ion to a c%rﬁet sutr.face Iaéer IS alio %flfgé:gié/e for

capturing volatile organic clgrl%fpgaﬁdlsc ?\/18&33 such &s afde y ggngé%%rg ed ffon other parts used

inside ajeafe i addition 1. ¥QIatig,Preapia SAPPAINGs £VQGeh RUch asaldehydaswensrated from a
felt layer and a sound absorbing layer that constitute a carpet base. Further, particularly when a
silicon dicxidbtahidesilare: eeattdntrwith atmearppatticle sizei htoROGinpwris used @didivolatile organic
compound

P volatile organic compounds (VOCs) such as aldehydes generated from a felt

layer and a sound absorbing layer that constitute a carpet base.

Further, particularly when a silicon dioxide-aminosilane reactant
with a mean particle size 1 to 200 nm is used as a volatile organic compound
scavenger in the present invention, it has been confirmed that such volatile
organic compound scavenger has a high degree of ability to capture volatile
organic compounds {(VOCs) such as aldehydes, and furthermore, it has a low
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 probability of coming into

contact with persons.

Brief Description of the Drawings

Fig. 1 shows an example of the cross-sectional structure 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 disclosed in

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



scavenger in the present invention, it has been confirmed that such volatile organic compound
scavenger has a high degree of ability to capture volatile organic compounds (VOCs) such as
aldehydes, and furthermore, it has a low level of oral toxicity and causes little skin irritation. Therefore,

the agent, js,excel in ter ven when located on the surface facipg,the interior side of a
car, sucr%itoszﬁ?1’681)((:8e‘g r@\% n%ng r?@ocg@?@%ﬂ@ 0 %60 ing ntd" Icogﬁ¥§cpe Wi H%%?stgn%.{]glﬁi%f%eeégﬁ%tion of

the Drawings Fig..} shows an example of the cross-sectional structure 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 disclosed in the description and/or drawings of Japanese Patent Application
Nos. 7 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
automoth/esé SHOWvRT YR HIeBEARMIBKEBH ot 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 sugh jorder ko thg botom podianragelit (UHREL flas A A1 IMRRIMIOES OF Reerly

air-permeable resm%ayer composed of low density polyethylene (LDPE) and the like between the felt

layer anghitensoting ahsgrbing (@éviayer, Ahe 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 such
order from the bottom portion and it further has an air-impervious or poorly
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 produced by heating and pressurizaiton of polyester fibers and the
like with a roller. Therefore, volatile organic compeunds (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 allowed 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 layer.

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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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 produced by heating and pressurizaiton of pol)(ester fibers and the like with a roller.

Thereford %ﬁlatﬂé drgahic E?Jﬁjp %nﬂ%e(ﬂ?@é% s‘U?:‘n a8 ﬁldgﬁyﬁég’é}@@%ng%ﬂlﬁué’f&%l‘érioration
or dege%%rz%s%o\%ﬂﬁ@o@z el fibgrsand thedike during thg Predugto noﬁtegsvéigetlltllgy&[ o1 asound

. 1C
absorbing ayer is allowéd to contain a volatile organic compound scavenger. Acc réllngly,

aldehydes gignarated. from aer ey & Saspek i a cantired Jaside the.agamative carpetefore
they can be diffused into the interior of a car from the automotive. carpet. In addition, volatile organic

compouhts suphas alidehy ge geherated:fnora bbthersparis jovatedl insftieca gamale efficiently captured
by the surface layer. Further, according to the present invention, diffusion of a volatile organic

compound scaverigegﬁsublimate from tr%e felt layer to the interi?r 8 space of atcar carbie p#evented
not only by capturing vglaﬁﬁgsc?rréarlﬁlcv%%rh%%uﬁds t 66%?%808 aé“&? Hyagngﬁhcﬁ‘%a & Gf a volatile

organic compaAwRd SEAYENIESRULAISQ. B gihsiastialiy coxeriggdhe ielflayanwith.an aijmpervious

or poorly air-permeable resin layer and a floor panel. In the present invention, a wide range of known
agents capablelof chptunifigivalbiide organitesompdunds danbamdseciFer disianceaspecifiec
examples thereof include: amides such as dicyandiamide and urea; cyclic alkylene areas such as
ethylene*lif&AS Plopyifehe /R Shydibxiitepyiside propylene urea, 5-hydroxypropylene

urea, S-methoxypropylene urea, 5-methylpropylene urea, parabanic acid
(glyoxal monoureine), and 4,5-dimethoxyethylene wurea; 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 compounds such as amino 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
a mean particle size of 1 to 200 nm 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 toxieity 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.



area, 5-methoxypropylene urea, 5-methylpropylene area, 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 compounds such as amjng acids (e.g., glutamate géyc' e, ngéalanine),_ which
have be@RAOHIT Y 8+Pr}hlé%%‘é‘-c%%‘?&r‘éi{r1§}é“gf8h‘%§.ll fhre éfrgsenﬁn Urich Akifegent:
dioxide-?m}%qsgl@nﬁarrqglctant with a mean particle size of | to 200 nm 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 excellént inifermsg of Baietyn xamples: Fexamples efcthd JiresentinCentibnlar&KdBstifiéd below. A
coating agent was prepared in accordance with the composition described below. 9 Acrylic emulsion
(Mitsui Spec?dl Cherfictd contewt; 2907, sdliBddhtent: 50%): 50 parts Volatile organic compound
scavenger (Nicca Chemical Co.,Ltd.; KIRAKURU AL-OOGT; solid content: 20%): 7.5 parts Water:

42.5 pars JQ?- aﬁ)\se caglj{%ponents were sufficiently agitated and mixed. The resultant was sprayed
over the bottom sur age of a felt layer with a thickness

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 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 on the base. Then, a cut sample was

obtained.

~ 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) layér. A carpet surface layer was placed

on the base. Then, a 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 LDS0O > 200 mg/kg and the skin irritation level corresponds to

P.C.I. = 0.00.
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of 5 to 20 m. 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 on the base. Then, a cut sample was
obtained. Similarlé&a.mixture of the volatile organic compound scavenger and natural rubber latex

was directly applied tH'tH8 s i€t H&otRAEbSorBnG! tsA) tiler EORIF0Sad SPRIRIIAS thickness
of approximat A base was. qbtain introduci in layer comprising L.D with a
thicknes\gég?afltﬁt%/gg Jr{gr%}1 %tv(\%engé ?e%la%ée%%v%fgg%ﬂh‘&%%egge §‘£5? %)P 20%?8 eacnlgql t aéﬁgdulﬁdg seorbing
(SA) layen A cvpehsurfage layaiowasiplaced Rathe Pase: Thenpd &l samplenvas oftaineg. The
volatile organic compound scavenger used in the present invention is a transparent silicon
dioxide-Hmikesikme reladtarkt with e riearempartiels dizecof #i0h200thmkit éras dEén twodfirmed that the
oral toxicity thereof is LD50 > 200 rgggfg and the skin irritation |leyel corresponds to P.C.I. = 0.00. 10
l&;

As in thé¥sé ottHE hdREoERMD K4 pfe Rt o taifing & tvdtatile Brdai&B6Rsp&Ind
, . ificall i int i inl d of
e SRR AIERAE S SRR A ResR e ooy IRD AR e Rgpose o

absorbingdSAYdayskcraesediakielt with a thickness of approximately 5 mm. A carpet surface layer
was placed on the base. Then,

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

tetra bag is filled with a nitmgén 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 adsofptionwcolumn 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; solvent: acetonitrile/water = 55/45 wvol; 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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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 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 introd¥e&P it Ent ltieh e sdsoBIGHREEDIIrhA S EK TREE &l@dhya ks He @tEbibed by the

column. Q%The a deh%/des adsorbedi)fy the columq}areﬂted ith a golvecrgt. Th% %Iuat% IS
quantati\c/e gﬁgﬂlz%dl §/n ﬁlém& Bnrom oﬁlaarﬁh)? 8(ﬁmaesue ement' wave Hg‘jt%: 360 rﬁ; <oivent:
acetonittile/walgn i RRI4S VPfe inieGHion ; amayRt A L; 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 undelstood thettsanmplezxobtdnedity ppsiping tid ivaltitie orgdnit dempounde
scavenger to the felt layer surface exhibit excellent aldehyde removal performance. Industrial
Applicaﬂiﬂﬁpﬁ%@éSﬁdﬁf’g‘?ﬂ@ﬁ%@%‘ﬁﬂﬁ@éﬁtigﬁkﬁérﬁﬂé%ﬁce of volatile organic compounds
remaining inside cars can be efficiently reduced, and therefore environmental performance is
improved. All publications, patents, and patent applications cited herein are incorporated herein by
reference in their entirety.
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12 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 th&ﬁm surface of the felt layer constituting the base.
2. The automotive carpet according to claim 1, 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 absarhing Ayerv 3. che AUtemQL e farpet aggerding 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 layer. 4. Thelmsomotive carpevdceoltiig toyvany oné afrclaims i pe3;i svisersin movolatile

organic compound scavenger is incorporated in, applied to, or sprayed over the sound absorbing
layer. 5.ﬁh@ﬁ%ﬁ@ﬁ@é%&@é@ﬁ@é@?g@ﬁg%%wﬁﬁ@fafltﬁﬁng % fakhbrei theolatile organic
(r:](r)nn.wggund scavengel Is a gl&lg)ggr %lf)&g%%%-%rptlrrlgrsr;@gﬁi%eea&tggt t\ﬁghb% Sme(:ean particle size of 1 to 200
wherein a volatile organic compound scavenger is incorporated in,
applied to, or sprayed over the bottom surface of the felt layer constituting

the base.

2. The automotive carpet according to claim I, 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 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.

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

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