DESCRI PTI ON AUTOMOTI VE | NTERI OR MATERI AL Technical Field The
present invention relates to an autonotive interior nmaterial which has
excellent ability to capture volatile organic conpounds such as al dehydes,
does not deteriorate surface material design, and is non-toxic to human
bodi es. Background Art In recent years, generation of sublinmated
substances that m ght be harnf GIEROGRIM&INbodi es such as remai ni ng
nononers, fornmal dehyde, organic solvents, plasticizers, hornone-disrupting
substances, and other volatile substances frommaterials of interior

conponents used i nsi deUdAN Y BHERAER O el E&IAFherefore, the

devel opnent of nethods for renoving such substances has been addressed.

For instance, as binders for nonwoven fabric fibers used for an autonotive
interior material for seats, floors, trunks, and other parts, water-based
acryli g.coplyegigemul sion and water-based | atex are often used. In such
cases, as a neans for crosslinking of binder resins used to inprove

har dness, heat resistance, and durability of a conpact, a heat-crosslinking
bi nder obt ai ngHe Vi s&OPoh yari 617 atell &8s ofc fauinGlut@Aativeopakyiaer nasdria mononer s
such as N-nethylol acrylam de is often used. Nonwoven fabric obtained with
t he usevloth shesheacdibat - dribsg| tionkawigr diveden ihasginipr ovedonmedhantk als
properties such as tensile strength, stretching properties, tearing

st r engehlehadgshdp e ass deigrdotale tshefavsrisaterialngesippppbddd Pratviiedr

dur abi %h%}’a’n bodies.

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 addressed.

For instance, as binders for nonwoven fabric fibers used for an
automotive iniferior 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-crossiinking
binder obtained via copolymerization of functional copolymerizable
monomers such as N-methvlol 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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i ncludi ng di mensional stability, water resistance, chem cal resistance, and
heat resi stance. However, when a condensation reaction of nethylo
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 |am nating
the surface of the coated nonwoven fabric with polyethylene. Along with the
progressdialif diR@SRRdERSALIION Keaet irefistdReMalndany e rksisaener atgd
according to the reaction mechanism Mbst fornal dehyde generated during the
above peacessitagesteps i s sublimated outside the systemin the step of
drying and heating. However, it is difficult to conpletely renove

f or mal dehyde fromthe nonwoven fabric fiber material. Accordingly,

f or mal dehyde Hew#ivas Whem aptodisesasashreapdonial instinidbl igvaved is nstdle a car
over time, resulting in deterioratjon of an envjronnent that surrounds
human Bt ggndensation reqahiody@reieis forha CepiHghpohits dr fate shedn

aut onotjive interior terj.al, . lamnpate ¢ act obtai ned bandi ng
nonmov%%pﬁg%gpcéu§g q%%“hhgh??%%@nﬁﬁ?é%ﬁhp?g%mguggg%%%ﬁﬁﬁFg%?ﬁgn °PP/ gl ass
mat, co belt] Bgﬁ%ovg@rfgg‘?@rvﬁfth%l e{HﬁEQ@.ne fiﬁg%nwﬁﬁ tthréep)]lé € éignudsfed' Among

material s use or autonotive "parts,” a roo erial iIs cated at the
poti si gt thalddnsatibst raktieal ehrBy.19umP®s healenelN8UeP.£ASH: & | @RI Nate is
required to have heat deornation resistance. To formthe above structure,

t her nosetcdtiong meshmitype Biloderforanéddiir usadritadvidewinf teatabtesi st ance,
high rigidity, formng properties, and the like. As binders for

t her NnDBERGCASAL S eipAsis pibdinuited exitpidsr the pestam ie thesitep iod diyéng omd of an
aqueous sol uti type or powder .type resin and a system obtai ned by m Xxing
the abBoe!bHer %@%"éﬁqfn@t p@o%%w%? b HAMRISER YT T RHfudBi2Khyef groPnt o an

aqueous, di spersion. of. a.1her l.asti¢ resi.n such as.acrylic resin emulsion
or Iatg%zgPe“g?Fgﬁkggéd?%Thgﬂggy 'ngggfoﬁhfa f Qﬁ?@?&%py HPERE Pse of
such aat?&rm ShidiNGhat! S SBbNARTch SinGId 1P Uy A5k LRRuEARE Qf the
above interior material in a manner such that each binder 1s alfowed to

i mpr egaatedi Matios PP kpdréOmthetHAl fYanindst iueAMbedidol | owed by drying and
formng, or in a manner such that a binder in a powder formis uniformy

di spersed on fibers, followed by heat formi ng. Accordingly, a fiber conpact
i s obtained. NoradgViéenf abr iac ceied porticn surdacd ant evioalotive Gotded t hereto

with a hot-nelt resin powder, hot-nelt film a hot-nelt web, or the like
during mr?é%‘flgiof?' ARG 6 Camé’ﬁébt’gtadﬂe‘iitbyi WIHHREAP IR B SRS Mgt 28dhesi ve

after the. formng. of a sheet. Thus, a inate i s forned,
Ror mal Pk e R 2 PEE e Tihe RHPIARS" Set et s e dbomitsi 1 ons
and b NErJESh LAIROSH! LANS, EONLANRY. | N ASHGK, | BEtdBeg! L0g E&ST N

bi nders. Wen such resins are heated, a condensation reaction 1Is |Induced,
resul t kaghbtivet ga®| ectdodr mpsegr dk NRRSiANaAk Gk0$stikidiKitAg: IMMSsi r obust
conpacts are obtained. During the process, fornmal dehyde is generated, even
i f onl gffented Syadumaeobngt. | sedepbsyeal sinisores mequfradt wr ese: havie been
provi di ng products with | ow formal dehyde content, which result in reduction
of thedahrbueHsnofesgEneeat ediof bianl Gehybieye adrygdite, atheprodatiing oeatmai ni ng
different formalin catchers for, reducing the rel ease of .formal dehyde from
1 or med HRNBAFLSTSHGREVER SEDHBI BEY PoHSPArCTF FGF il HeRiE Hado WDt been

achi ev . cribed. abov t a smull nunber .of hinder resins
used f%?0%%ﬁ§§f§ﬂgf@%nﬁgﬁtoﬁﬁt|v%ef%$8F3g?N%%<%§F§I”?8%%rﬁ@?ﬁg]$F5brs have

been faund {0540 o@he,f@emlkgebyds, aaffweie%fa éoﬁuﬁeﬁitg{a&Oorhgm@eﬁggsees-

Therefore, prevention of sublination of organic substances suc
for mal defiydengantaiteed obmhiBtNdsr niiQsh NIhbashRehAdd:e88€d 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 thermoseiting



For instance, Patent Docunent | described bel ow di scl oses a decorative
sheet conprising a base sheet and a decoration |ayer, which contains a

f ormal dehyde scavenger in either or both of the base sheet -and the
decoration layer so as to provide the function of capturing formal dehyde.
Pat ent Docunent 1 discloses specific exanples of a fornmal dehyde scavenger,

i ncl udinga AATEESs shohe @3 utliagandic-apideo ArEe Wbeae QY4 bC naltkyhEne Ur eas
such as ethyl ene urea, propylene urea, 5-hydroxypropyl ene urea,;

5- met hoveppeopytendaureal thrdet hy kdoopyl enempregnaipasrabanppgliaditd (gl yoxa
monour ei ne), and 4, 5-di met hoxyet hyl ene urea; organic am no conpounds such
as aci BFlprtteyragfdranidibeayved by drying prdd@dminenor PatemntnDoc awentha
describig el ow di sc| oses a_dec_rgt%yﬁ_sheet that is qbtained bg provi di ng
a pi ct AralpTh M BPIRAEr FOARI SN NGRE RESERSThgR kSt hRllewedAdrehedsi n

| ayers.to .a_shegt-type.base..and cont ai ns f or mal dehyde scayenger .in at

| east gmg?‘lﬁiél e %qurﬁpq%?}é?efb WP o %aiiﬁén?cg’gli ﬂopﬁ’yé’,ﬂg,f%gﬁg BCticul arly
in theed,on [&shhe |8YR%ial TRI SohdWEMLEAR, | R5dtengde L Yre,a0d remove

f or mal dehyde reﬁzasé% ?f&h1aoconstructPoﬁiﬁg%égggﬁnﬁﬁf%gﬁhéogﬁgQiﬁSide a

room ofip@mi k)G h8t-enelB¥edS ok QbR B¥E M r UPheAS AiniAgdass 2 ahbects that are
harnful to health, and the |ike. Pat ent Document 2 descri bes

speci f itcisekamfdde shaobtageatit ancapable oftecapt Ubtmind of npkidehyderithata are

am no conpounds such as di cyandi am de and nel am ne, urea, am des such as
bar bi t i aggidiemedsen car bazi de hydrochl oride, and nitrogen-cont ai ni ng
conpounds such as am no acids (e.g., glutamate, glycine, and al ani ne).
These organic.am no ¢o unds, di scl osed in ent Docunents 1 and 2 react
it th f or el AT TSPACR, (HESeGSHIEE | ALF rERed | 10h BOduct. BBERC Gt iPel cace

f or mal .: Such nm, . _have, cert aj fects as_agents.capabl e of
captuy?ﬁ%¥§glrt@%deﬁ§§e.gggﬁl\?gr,;?ev“%lgn %ddcﬁg%glr?%gung%?tg edhséﬁ fSoL}'Cha surface
mat eri @lerfiRfsefin QUL ORDbInRE.Nt W QF <IB% 6k als a;éﬂﬁxa{@dgfhhlcsﬁéyéﬁa%%f ace

anly

mat erial coloration or discoloration, which would pro
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 formaldehvde
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 is 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



result in damage to the original design of such a surface material, Patent
Docurment 1: JP Patent Publication (Kokai) No. 10-180949 A (1998) Patent
Docunent 2: JP Patent Publication (Kokai) No. 10-100333 A (1998) Disclosure
of the Invention Hitherto, functions of adsorbents for al dehydes
are inparted to fiber products and plastic products by, for exanple, the

_ . St , N | h bent s
kneadi ngn£@atd fwina@5¢@&boé&geg%els%Qnﬁgxem%olm\?et}iﬁgrb’as?ghlagygﬁ%ﬁlqgor en

have | arge particle siZes and aque appear ances. ere

adsor bents:aam beycanpl ieth PRIWdS ohArRARd OBl AsaLSE P h e hagk surface of
b 5

a surface material, such that the portion is not seen by persons and thus

visual quality is not inpaired. Alternatively, they can be used in the
cases of certdptentiRptederollodscidie §mutlfichatasprh aflsorbemigeEan: be

appi ed only to a back surface indicates that they can adsorb gener at ed
vol at i Iséa‘é)%/ i cincdmpisgndemites ed e fdisednilinnaidsi nglde Wierpctydic but

nnot _¢capture volatile or i ¢ conpounds diffused inside an interior
ggace. AEPlehc meﬁ’ﬁesru@#‘o?%,egg%aai%ﬁt PIGPYIHE Presenthidigerpianylersek to

id ! i riQr_pmateri ‘wWhich, has excellent abilit to
2282’& grg%’l 25;4' %EP%F})glpg‘r?%gieg]grrpgaarfdsse‘gﬁ%lﬂy1%“8?’5@%&%%2{ JGEELHYE st [rlhce)r ate
f i i ; I8 zn i n Tes, v o .
B esant e et e O i | 1 A TAoes  EWIRPEE) Seapica: 008 at' 1 e

or gani coogmpadeduskayengeim(iG cathes). to be present in a specific
portion of an autonotive interior material. Specifically, an
aspect of the present invention relates to an autonotive interior material
conpri si ng at!1 eadditiprhadatemid Rosunéece? neteciibtd whicoh discloses a

decorative sheet that is obtained by prdviding a picture-printed laver and a
single resin layer or two or more rtesin layers to a sheet-type base and
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 formaldehyde released from a construction
material into 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 |
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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characterized in that the surface and/or back surface of the surface
material contains a volatile organic conpound scavenger, and in that the
vol ati |l e organi c conpound scavenger is an silicon dioxide-am nosil ane
reactant having a nmean particle size of | to 200 nm Herein, the term
"am nosiehdhiadamage fosthe eriging] destgmd sednpouifige pEredent ed by the fol | owi ng
general fornula: YnSi X(4-n) wherein X represents an al koxy group, acetyl
group, RutetfialDegementY IrepP eetens Rubligationo (Hrobeip Oio. ah0-dBRSAS gh o(1P98)

substityted wth at |ea ne amn roup,, an re S an j ger of 1
to 3. Iﬁ“ﬁﬁdi%?gﬁ?mMﬁ%nﬁé ?8%?%g%ﬁﬁggﬁw iﬁfg?g 0uﬁgﬁﬁﬁﬂés‘ga£##%ﬁlarly
preferable for X to be a nethoxy group, ethoxy group, propoxy group, or

but oxy group. Further, when Y is an al kyl group substituted with at | east
one am PR-BEAVBS Helinl Bl ticularly preferable for Y to be an am nomet hyl
group, anlnoethyf group, am nopropyl group, or am nobutyl group. The

vol atil e organi I ! i i as a
nano- or der meat SRt aleons SEKRNRR 1AL AL S PRARARN b B AR

t r ans padn@ngsiystichirededd be.afor kearsgleuthe knedding, hdoating gardippirpef agenigdns. superi or
to a conventional volatile organic conpound scavenger having a | arge

aver agetipugaclall 84e adygEpers jhave Jppgeqparticle sizes OBIBECT PRPESTAGSHH ¢

compou e r i : i i t kle

o gani ¢TSRS BB UREG L Barl (R IER B b DNBRI OB R0 F AR ADE IR

acet al dehythes matérchl soch did yhepetiot &t nackdnoboptihyisend, thtoViwengpalenzene, and
xyl ene. . . ,Basically, the aytonotive interior material of t pr esent
Ovent B iwaEr SRt G Teurratb e Tty st dfny be
| ami nat geSthH Gl £GPPI Sh N ApRRBGAY to ROPRVE AR GidsOhat ey Rack
surface, an aeration-preventing film a glass mat, or the |ike.” Anong the
above, alskrboganerataivonletmic fapanic cospunds thet age pgifbied fed soebmpirectioh it sur f ace
material for a conventional autonn%i¥§hi t.er.i.or n%terial. A

vol at i | BBPIFERIVES CIRYS ORerniceRRRRyBTs ¢ 5egﬂflf188la’i‘81,er§(i5rsg§/cé’d over, or allowed
to i npregnate the surfacg{gnd/or ack surface of a sur%ace material in the
aut onoti ve i nt SRTEPTREBPPIAMEBE CheiSr BESFRT IRNFBHER ofFBy I APPBIdE ARt hods

such t ha&or}l&%s CAUERIRatdrid] HMHALNRY LiBelldif BHIt) ABCAPRIE VRhtile F@EadiBSt ance,
the vol atile organic conpound scavenger is attached to the surface nmateri al
by foanemoatindgsweh sseddehydensldsesomtalbtaraiaie mgfarevobiatizll designgaml © rworpound

scavenger. In such case, a volatile organic conpound scavenger is attached
to the @ﬁFﬂﬁgﬁmﬁﬂ PUF>back surface of nonwoven fabric while the nonwoven

fabric mesh renmai ns ungbstructed. Accardingly, nonwaven fabric qaintains
its original dE§ BEseY IREHIATS RV Blugd 1t glvanigeagtor dl pecEaRs@#8R, whi ch
is pref i r all f

|t or o ERRr ST SERE BT Gt T saany ok kbl Aap IR BRIPLAE

Howev er gutorhotige ipaarior outeral.y preferable to apply the autonotive interior
material as a roof material to the ceiling portion, in which volatilization
of volatile orgsanifizallorpaidpels ofthe présceXipositios rtlatchedin ingomhenveterior

The surface ancUor back surface of a surface material used for autonotive

i nt er i olaieERloEIrising 3 lqastwbpse and o pEriacs materali ¥ish & oxi de- ani nosi | ane
reactant with a nean particle size | to 200 nmused as a volatile organic
conpound scavenger. Thus, transparency of the surface material is secured
and vol atil e organi c conpounds such as al dehydes can be efficiently
renoved/ reduced while the surface material nmaintains its design wthout any
damage.




In addition, in contrast wwth a case in which a volatile organic conpound
scavenger is conprised inside of an autonotive interior material, in the
case of the present invention in which the surface naterial of the
autonotive interior material conprises a volatile organic conpound
scavenger, the surface naterial is allowed to capture not only volatile

Or gani 64 £QURAUAMS; ﬂ{ﬁaﬁ%dsﬂrpﬁ% Eﬁﬂ@/o?%tagﬂ'ﬂ%%\f@cé OFeLL %'ilrﬁ%tag{ag%lziagm al so

vol ati |l e organi c conpounds rel eased from ot parts |l ocated 1 nside a car.

In partbouiay 2 sbhaget besaet| ingpsuid %@@V&@%Eera 48l ahi ugk yiapggiaur f ace
area in car interior, significant effects of renoving/reducing volatile

or gani ergonpoundgocah bescintzai nesd doy sali b agpibe-amoiobsitaier icaktdavi ng a

| arge surface area to capture volatile organic conpounds. Furt her,
it hasPheEs &sarenrmsdicihatzeacsilltocdt) divoxi dersim Nosidrandaméactat"Wi th a
mean particle si, l7.e 1 to 200 nmused as_a vaqlatile organic corrpound
scavenbfeftl‘”% i énd lﬁP’égéﬁfnRW’éinfqpéﬁS%%d &Y 8w f‘é\]/‘é‘l"iftﬂ gorae! foxneidty and

causesYISt:,t{Ies nlrIrKltatlon Ther fore, thea is excellent in terns
ocC

of saf 60y " éven’ WHEH rocaf &6 "‘flhﬂé Lt BERRP 3 ?ﬁ g’i"rﬂ? AP BTsY de of a
car, P@?e§éﬁ’t§ ac&eanﬁi{b ?ga%po%)gt npﬁ%f}?v\%xjohqugstﬁ%%dq%nlﬂpt% 1%%0 fagt wth

persons.” Brief Descrip ws an exanpl e
of theaginsLrses! RO rShrdichuy @anm@garw@if 1Meg ey.i ajy (ag@itldxﬁgwﬁ@ﬂex' al) .

Fig. 2 shows the anounts of al dehydes renoved by each cut sanple.

[ Expl arsatresentof aiReflépepcerdNyneitalis] 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 preferabie for Y to be an aminomethyl group, aminoethyl group,
aminopropyl group, or aminobutyl group. The volatile organic compound
scavenger used in the present inventilen has a nano-order mean particle size,
which is extremely small. Therefore, transparency thrersof 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 volatile 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
acration-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 sutomotive interior material.



1: Roof portion of car body; 2: Spacer; 3: Nonwoven fabric; 4:
Aeration-preventing film 5. dass nat; 6: Base; 7: dass mat; 8: Surface
materi al back surface; 9: Surface material; 10: Surface material surface; |
1. Entirety of the surface material This descrlptlon i ncl udes part or all
of the cont enfisvodaiilelprganiesemmionnd seryepgss ds amllqglrmaﬁdﬁmd areavirrigiovied

I h d
of 1 ne fr Baa e %o R RRP 37 o ikl oM Rl

Pr oduct inpafdr ndt@fal \Miidehpriehent auteativl by e alibiemetodsat@r thal thefschihagariesent
i nvention can be used are not particularly |limted. However, exanples of
such patfashedhto thgsusfage materiali nfordpganaer theyvolaide prasBist copoEnd scaveReF hoods,

consol eg, att@agg%“ kel Sk DR Gok 1t?y foh &Qﬁh% b?fé‘sxn%ﬂsz%)g Cottathi ng | ‘Z{fi%% erial

havi ng shoc bsorbing prope I'es or a base Or sSurrace nm
aut onot m\genm nbeipoond saverdeal Iaanciakse, fiwmhitﬂ@ﬁr@ﬁlcaffbnqwxmmtmﬂe&ger is

shock- abso ng mater.i al ig. shows an exa e of a
cross-s%tﬁatc[l?fkg? the BHFASF aé*d/r%d%a"]ﬁeﬁl%f!: feapt ee%wmgf%@e‘w% JhesBITERRVER from

among aphaepidsy Serh Bh&Lh st BLET iA%|c§rd1ﬂg?% %oh%(reﬁ A& RMBSEAINs RVEM LN s not

limted to such structure. A nonwoven bric 3, an aeration-preventing film
4, a gl dssgrmatterdys of chlas eerfinsandhacge sensatgping whichtiharderhblger, a gl ass mat 7,
and a surface material 9 such as nonwoven fabric are | am nated on a car

body roof 1 vi#hapspaseil aaritd vilieh tederorhstdm nheiodui Bttt of ehd pesdnisi de of
a car. In the present i nvention, a surface 10 and/or a back surface 8 of
the surPYERIGRES@PPIAGd e awhiimifds ) Havest.at iy BUTHPYARY OTEERplSUAPEaiEnger .

The entLiigh¥i0d ihfos thhats MRLELMA nlduf@R! aPeclinaUphats. HRIGHLR 9. 2

surface material surface and ace materia sur
A roof sarflaémeomaf eslatdk organwl do@m@dndia)dmnteapamutdm heed 1atfeédr&l. or gani ¢ conpound
scavenger of the present invention such that al dehydes generated in the

roof can be caphdik@thdayande BdekfaeRcerBl ar halachahaegalbgicd Fodliafifousggef rom t he
inside of the roof to the inside of _a car. In addition, volatile organic
conpountierisy aipteial i dlompd de coEaBriat Bert iordermarosiang wataptayidya 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 damage.

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 aufomotive interior material

comprises a volatile organic compound



inside a car can be efficiently captured by the surface material. 1.
Vol ati |l e organi ¢ conpound scavenger The vol atil e organi c conpound
scavenger used in the present invention is a silicon dioxide-am nosilane
reactant with a nean particle size of 1 to 200 nmand having a slightly
white and transparent appearance. 2. Base As a base used for the
aut ondtdcw@eh HEST QI sTPEE | Alateraldase 0 jiC i dinto
t he shape ofg%a correspondi ng part gfalggﬁg{éd&%?c?@s&%é;g%t '?F?Z?t\eo[)lfgag)
synt hetdrgangsicomipsundd rpatédutanl thd bmidneskiveriafarseeh X80P Qfo
synthetic resin include polyethylene, polypropylene, polyester,
pol yst y¥daEle poLarat hydrepeutdr eghtiral dten (REE) pgpod ywiatgll jekider kdesr. nyl on,
and pol yuret hane. Such synthetic resin my be in a formsimlar to that of
a rigi doBHy i Yamenitalies spidbie aperbilng projpeivel vdar Examphes aofa &
synthetic r.eEi n _havi ng .shock-absor bi ng %r oper}i es include a foaned
synt heti% FBE HTand 88 46110 Syhtifetiic TFRSIMANHAGH MY NEUBERAL]Y kerespast i city.
I n addit,| e ; a single layer structure or, multiple |ayer
(I am na({dé%busntd}ug%fog @ﬁ&én‘?r%te??’ocfﬂoovfgmﬁolrhr% A§°5 BALE dIshhgreparieretl ari y
i m t edyy HRWEME! ; I Pgag;%f Lnclude injection form ng,
i njecti onﬁ%r esgﬁft%?%’lﬁﬂ;]ug? V%??\}I@f or d%‘g% EEII%%\%%}%?M ng, stanping form ng, slush
form ng, and vacuum formng. 3. Surface materi al A material having
flexibility ufedbas & $usflace wvabéemal oOfatt DesiBubamBidNE:iMi@bLdEdmat eri al
is not particularly limted. Exanples thereof include woven fabric,
nonwov ER2¢@BF ivith raasea patirdle, sikk obke fA0{l shedifedbrs @ veymilaesiganiesi n
sheet, rubber sheet, |eather, and paper. In addition, the surface materi al
may hav@BP Ydgf S Veaser Usthq ereicat orVentinn tirplael qvayeyet 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 a roof

material (ceiling material).

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

[Explanation of Reference Numerals]

1t 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



(lam nated) structure. In the latter case, the sane type of material may he
used for lamnation or different types of materials nmay be used for

| am nation. Further, a material having shock-absorbing properties or a
sound- proof naterial may be used for a single |ayer in the case of the
single layer structure or it may be used for any layer in the case of a

mul ti ptiee | ayesrigidichud/Rr Suchwider bal JTamHNg sheske ah?g[ilabﬂgnprz@&.e” 1és 1S
not particularly |imted. However, exanples thereof include a sheet of a

f oamed2#@8iGi,5 9%éPastoniels a gridridybéscanehtoo Stigepreaknaagplitatisesi n having
rubber-1like elasticity, elastomer, or rubber.Such sound-proof material is
not particularly Iimted. However, the sheet exanplified above as the

mat eri al havi ng shock-absorbi ng properties can also function as a

- [ . ition, nonwoven fabric or the |ike can be used.
sound ngtohoré%tt%rrlggrryzlng gtdtée ?nventzoon

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, door trim, instrument panels,
meter hoods, 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 can also function as an aufomotive

shock-absorbing 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 3, a base 6 such as a rigid
urethane layer, a glass mat 7, and a surface material 9 such as nonwoven
fabric are laminated on a car body roof  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, 2 surface material surface 10, and a surface material back

surface &,

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

9



The steps of application of the autonotive interior material of the present
invention are summarized below. (1) Production of a roof lining surface
material (2) Coating of the surface of the oof lining surface material
with a volatil organic conpound scavenger, drying, and fixation (3)

Form ng and bonding of a roof base such as a thernoplastic base or a

th e material (4)
poserbl g of The mat oy ol ol ChBany, Bermrisst e RS OF Fhe pr esent

i nvention are described bel ow. ~ A coating agent was pepared in
accor dané®lwiitchotdmmic copasivhidaeadesgdd bed bel ow.

The volatile organic compound scavenger used in the present
invention is a silicon dicxide-aminosilans reactant with a mean particle size

of 1 to 200 nm and having a slightly white and transparent appearance.

2. Base

As a base used for the automotive interior material, a base made of a
synthetic resin formed into the shape of a corresponding part of a product is
used. The type of synthetic resin is not particularly limited. Preferred
examples of synthetic resin include polysthylene, polypropylene, polyester,
polystyrene, polyethylene terephthalate (PET), polyvinyl chloride, nylon, and
polyurethane. Such synthetic resin may be in a form similar to that of &
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 multiple layer

10



Acrylic emul sion (Mtsui Special Chem cal Co., Ltd., TTCO7; solid content:
50% : 50 parts Volatile organic conpound scavenger (N cca Chem cal
Co.,Ltd.; K RAKURU AL-0O0GT; solid content: 20%: 7.5 parts Water: 42.5
parts The above conponents were sufficiently agitated and m xed,
foll owed by foaming via air blow ng. The surface (facing the interior side

of a camnighied)raelcddi N sy fAck PRILHLA!  MaS fr.ﬁg%fog;x%%n%ﬁ%gg pd th foam

in an anount corresponding to a solid content o e resulting
sanpl euves fire-ldmiedion o hedfdrag: cypeRder atardl@andapestedsid adrying
oven at 150C for 55 seconds. The vol atil e organi c conpound
scavenferingdied. i nFuhéepr esentteiinl dntiiog slsock-hbandped efffopsilitcat

di oxi de-arni nosil ane reactant with a nmean particle size of 1 to 200 um It
has be&NKbRIT¢ hEE tmal mekcorad foxhsitglet horeot the cab50>*h200nglg/ kg and

i As in the

t he sk}n irritgti on Level corresPonds to P.C.I. = 0.00. ]
case ofEhE HIFOVE B AnBRE, beateatt [ ¥atibl La%rdtinc Bt eAssi Hge awlsipae ilexeror gani ¢

compou enge a cut _sanple havi surface material surface coated
Wi th fggﬁ%g%t ai nlé%%htﬁleat%flgﬂ‘f”ém& gg[ﬁq"?(“&gm{%ﬁl’ﬁ% SEAEHGEr 1.9, a cut
Torby PRGNS SHikAES THLRELE. SKERARE SRRLER thiflLogTifien A, | he
vol atile organi c conpound scavenger . (9%, "and a cut “sanple ha |ﬁ1g the
sur f aceoamériedin,SuldsaeRe£0at edhbdet NadDam GQRE alMiang,1ihe ¥9k at kg ,0r gani c
conpound scavenger (2.5% were prepared. The above cut sanples were

eval uatwtberelgler dilagickdeblademesosptribbeper f ocimaneadiproaccangangeiswi t h t he
test procedures described bel ow (1) Each cut sanple (8 x 10 = 80 cn®) is
pl aced™?h rertigularietlimitvdg aH@vever, the sheet examplified above as the

material having shock-absorbing properties can also function as a

sound-proof material. In addition, nonwoven fabric or the like can be used.

The steps of appiication of the automotive interior material of the

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

(2) Coafing 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.

11



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 treatnent, the
gas (3 L) inthe tetra bag is introduced into an al dehyde adsorpti on col umm
such that al dehydes are adsorbed by the colum. (4) The al dehydes adsor bed
by the colum are eluted with a solvent. The eluate is quantatively

anal yzexerbyicl émuisdo € inOmaL oy apdly Ch BRasr €aent : savel@engt &y 869, g, sol vent:
acetonitrile/water = 55/45 vol.; injection anmount: 10 ttL; ODS col umm).

Fig. 238fows0tparts emni ned vol unes of al dehydes in the above cut sanples
Based on the results shown in fig. 2, it is understood that cut sanples of:
the present invention exhibit excellent al dehyde renoval performance.

The col't2Hi§ PEFaENE & BB EEhsaanen eut (Nisnpl @hevoicad dhe. diwdi nE IR AKIVRU | e
or gani ¢ Ind . scavenger each cut sanple having a surface materia
surfacéﬂggggggﬁﬂq C?%%%go¥@¥§1§%dﬁﬁghic conpound scavenger was not nore
than AE = 0.5. Industrial Applicability

- Water: 42.5 parts

The above components were sufficiently agitated and mixed,
followed by foaming via air blowing. The surface (facing the interior side
of a car) of a roof lining surface material 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

gven at 150°C for 55 seconds.

The wvolatile organic éompound 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 =0.60.

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 feam containing the
volatile organic compound scavenger (2.5%) were prepared. The above cut
samples were evaluated regarding aldehyde adsorption perfﬂrmance 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

12



According to the present invention, the presence of volatile organic
conpounds inside cars can be efficiently reduced, and therefore the present
invention is useful in terns of health. Al'l publications, patents,
and patent applications cited herein are incorporated herein by reference
intheir entirety. CLAIMS 1. An autonotive interior material conprising

at | easterd hase ANGdayisHL A SBLELI @ L).%@frﬁ%éﬂ BP%eﬁHB ace and/or back
surface of the surface material contains a volatile orgédnic conpound

scavenger which is an silicon dioxide-am nosilane reactant having a nmean
parti cl@)sitmeteofa Hag o ROOedne 652C {the Rsdqnotive interior naterial
according to claiml, wherein the surface material is nonwoven fabric, 3.
The aut got've interior material according to claiml or 2, wherein the
volatiﬂg d?%éhﬁéahaﬁﬁﬁﬁﬁﬁs§ha%@ﬁq@rLDsnéh@d@h®db¢@i$heUséuéa&émandior back
surfaceiﬁf t he @yrface terial bg foam coating of resin emulsion

S re? bd

cont ai i SIREPE &Y HAMUER dBRbBIITE Y denvengarorbed byTHe enlvowot i ve

interior material according to any one of clainms 1 to 3, which is a roof

mat er i 6{'4)@&' iaﬁ%hgfgegaardsgfge%r L?rth%eé.g}iu%' are eluted with a solvent. The

eluate is quantatively analyzed by liquid chromatography (measurement
wavelength: 360 nm; solvent: acetonitrile/water = 55/45 vol; injection

amount: 10 pL; ODS column).

Fig. 2 shows the remained volumes of 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.

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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CLAIMS

1. An automotive 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 1 to 200 nm.

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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