21 MAR 2007 - 1 DUSTPROOF CLOTHING FIELD OF THE | NVENTI ON The present
invention relates to a dustproof 5 clothing usable as a working CGﬁtpﬁ@%m7
(or work suit) in a clean room which has not only an excell ent
collection efficiency but also a high air perneability, and ensures
confortableness to wear. C. 10 BACKGROUND OF THE | NVENTION I n vari ous

el ectronics fields including a sem conductor field, a clean roomis
generally enployed for manufacturing electronics devices (e.g., a

sem conductor). In such a clean room a demand for high 15 | eve
cleanliness is recently increasi RFSTPROGFAELOTHEINGdapt to the demand, a
dust proof working suit used in a clean roomhas al so been inproved
variously along with the C developnment of filters for air cleaning. As
dust (or a dust particle) caused by workers, 20 the follow ng three
categories of dust are usual | yFRRERNOF THE INYENTIPNc| ot hi ng dust generat ed
froma dustproof clothing itself, (2) penetration dust penetrating the
dust proof clothing, ZheWRIEFeRt GiMRNESIGT FRLEEWRT Ke? ' 3 $B8TPTPSEIf and
from underwears that the worker wears, and (3) |eaking dust |eaking from
cut-out pérti SALEHNY ditthiengs 2 WapR prAothing (or work suit) in

a clean room, which has not only an excellent dust
collection efficiency but also a high air permeability,

- and ensures comfortableness to wear.

10 BACKGROUND OF THE INVENTION
In various electronics fields including a
semiconductor field, a ¢lean room is generally employed
for manufacturing electronics devices (e.g., a
semiconductor). In such a clean room, a demand for high
15 level cleanliness is recently increasing. In order to
adapt to the demand{ a dustproof working suit used in a
clean room has also been improved variously along with the
(:j development of filters for air cleaning.
As Aust {or a dusf particle) caused by workers,
20 the following three categories of dust are usually known,
that'is,
(1) clothing dust generated from a dustproof clothing
itself,
(2) penetration dust penetrating the dustproof clothing,
25 which originates from a worker's body itself and from
underwears that the worker wears, and

(3) leaking dust leaking from cut-out portions of a clothing,



2 which originates froma worker's body itself and from underwears that
the worker wears. Against the above-nentioned three categories of 7 dMat 7007
t he count ermeasures have been taken one by one. 5 First, as the
count ermeasure agai nst the clothing dust (1), a synthetic continuous fiber
having no free end (a so- called filanent fiber) has cone into comon use.
The level of the clothing dust is usually considerably reduced at
present. 10 Moreover, as the counterneasure relative to the penetration
dust (2), the devel opnents of a fabric (or cloth) having a low air
perneabi |l ity haviechracestesdtdy frlansafweakeéphs oboliheitablfcanar fiymcoati ng
the fabric with a sealing resin. Thus, by the above-nentioned nethod, 15
i nhibiting thempenstgatd orhaf dustwoskgemesatsy realized, and the
penetration dust has becone to a |ower level. Further, as the
count ermeasure for thedsatialdingustbdd) -mersohena@t tiockse hastbgenipsopdsed,
for exanple, a nmethod for reducing cut-out portions of a clothing, a
met hod for 2@usdst eiengdiretauteanireorhiaomshbeandtakert bnd byr oakt.achi ng
an electret sheet-like matter, having electric function, to the cut-out
portions 6f tFdrdiot Asnhe Eonnéramphelirelaypairse that ehotippg idsedt 6h) .,
Lai d- Open No. 33806/1987 (JP-62-33806A) discloses a dustproof clothing
worn in a 25 & eymthednmc whirchiraspis af dsenihawindimo t fieebodpdof at ke -
clothing by a dust collecting device. Inside of the clothing, a plurality
of induction t@ldedafildinsptstiben) RasMdneA@to common use. The level

of the clothing -dust is usually considerably reduced at

(“ present.

10 Moreover, as the countermeasure relative to the
penetration dust (2), the developments of a fabrid {or
cloth) having a Jow air permeability have proceeded by
densification of the fabric, or by coating the fabric with
a sealing resin. Thus, by the above-mentioned method,

15 inhibiting the penetration of dust is generally realized,
and the penetration dust has become to a lower level.

Further, as the countermeasure for the leaking dust
C'J (3), some methods has been proposed, for example, a method
for reducing cut-out portions of a clothing, a method for

20 fastening the cut-out portions, and a method for attaching
an electret sheet-like matter, having electric function,
to the cut-out portions of the clothing. For example,
Japanese Patent Application Laid-Open No. 33806/1987
{(JP-62-33806A) discloses a dustproof clothing worn in a

25 clean room, which aspirates air within the body of the

clothing by a dust collecting device. Inside of the

clothing, a plurality of induction tubes are disposed so



3 that tips or ends of the each tube are located in various parts (such
as collar, |lower sleeve edge, and bottom, respectively, to form suction
or induction paths fromthese tips or ends up to the dust coll ect?ﬂn@'IAR 2007
device. In the 5 dustproof clothing, the | eakage of contam nated air from
the inside of the clothing is inhibited by inducing a pressure difference
bet ween inside and outside of the clothi %gL Mor eover, Japanese Patent
Application Laid- Open No. 101103/1994 (JP-6-101103A) discl oses a dust proof
10 cl ot hi ng which conprises a stretch knitting and a non- stretch knitting
and has a conftilgit atiipen osuehdshaf ahaeskch parde ane lowartesl daveaedgas fit
into a human body, wherein, at |east one of the neck part and the | ower
sl eeve edges pamioyswlstaetcedl kari t iogehaviagvanedge , pandeabititiomy ,of 15
10 to 100 cm second and a dust collection efficiency at 20% extension of
not | ess than ré¥peanidrdier ngokfwin edcwibn on isdectfiion: patiesimwm thatenuous
fiber. Various counterneasures have taken for such a penetration dust and
a | eaki ng dusttipsherelynds dustips odie @Ostl| odbbhlagticdi égivhgel owlhetled of
dusting characteristics has been devel oped. However, the fact is that there
is no dustprdofstglmidi g oiiigly sdhes flicekagenbdr tabkendssted wéar froBecause
t he dustproof clothing reducing the air perneability for enhancing the
dust col | ecti dheefiiidanef 2halchoimingiis dnhibireadi byt gndhcingsture from
a human body, a worker who works with wearing the dustproof clothing is
forced to wor bdessure (i fearame e twesivi fonhéat anddodbapde 10FARR2007
clothing. Moreover, Japanese Patent Application Laid-
( Open No. 101103/1994 (JP-6-101103A) discloses a dustproof
10 clothing which comprises a stretch knitting and a non-
stretch knitting and has a configuration such that a neck
part and lower sleeve edges fit into a human body, wherein,
at least one of the neck part and the lower sleeve edges
employs a stretch knitting having an air permeability of
15 10 to 100 cm/second and a dust collection efficiency at
20% extension of not less than 70%, and being knitted with
a specific polyester continuous fiber.
C) Various countermeasures have taken for such a
penetration dust and a leaking dust, thereby a dustproof
20 clothing achieving low level of dusting characteristics
has been developed. However, the fact is that there is no
dustproof clothing which satisfies comfortableness to wear.
Because the dustproeof clothing reducing the air
permeability for enhancing the dust collection efficiency
25 also inhibits a permeability of moisture from a human body,

a worker who works with wearing the dustproof clothing is

forced to work in the unpleasant warm environment and damp



4 due to noisture trapped in the dustproof clothing. Mreover, the use of
a special stretch knitting deteriorates the wearing confortableaqsgiggw.to
feeling of oppression. 5 As techniques to solve such problens, i $ to
_inprove the wearing confortabl eness, the kind of a continuous fiber to be
used and the standards for a fabric have been investigated in various ways
such as enhancing an air perneability w th_maintaining an excellent dust
10 collection efficiency. For exanple, Japanese Patent Application
Lai d- Open No. 321075/1993 (JP-5-321075A) proposes a dustproof woven
textile in whidde eid hesidtheravatpappedt e veétdustprpofyesveninygl.tifil ament
yarn having a shrinkage in boiling water of not nore than 4% and the 15
other is a polMesiereyarthdavsagpoflidfepentashstnkage khitammpts, wherein
the total cover factor of the warp or weft is 2500 to 3500. However, it
has been recenidterienieedidatear dustombdrtdol dnags adhe evesfaelingher

i nproved dust collection efficiency, and an excellent air 20 perneability
to satisfy (caf apgpaeddi)orconf ort abl eness, concurrently. At the nonent,
the fact is that there is no satisfactory dustproof clothing for these
requi renefits. On the dtsheechaiduelapansskbvatwrit pAidlicwt ) dm okded- Open No.
284011/ 1996 (JP-8-284011A) discloses a 25 deodorizing fiber containing a
phot ocat al yst ianpd-care afisorEanting ncof oridoelemees s, abhepkicgdl of§eai conduct or

(such as titanium oxide) is described as the photocatal yst, 21 MAR 2007
continuous fiber to be used and the standards for a fabric

have been investigated in various ways such as enhancing
(j an air permeability with maintaining an excellent dust
10 collection efficiency. For example, Japanese Patent
Application Laid-Open No. 321075/1993 (JP-5-321075A)
proposes a dustproof woven textile in which either the warp
or thelweft is a polyester multifilament yvarn having a
shrinkage in boiling water of'not more than 4%, and the
15 other is a.polyester varn having different shrinkage
filaments, wherein the total cover factor of the warp or
weft is 2500 to 3500. However, it has been recently
(: regquired that a dustproof clothing achieves a further
improved dust collection efficiency, and an excellent air
20 permeability to satisfy (comfort with) comfortableness,
concurrently. At the moment, the fact is that there is no
satiéfactory dustproof clothing for these requirements.
On the other hand, Japanese Patent Application
Laid-Open No. 284011/1996 (JP-8-284011A) discloses a
25 . deodorizing fiber containing a photocatalyst and an
absorbent. In this document, an optical semiconductor

(such as titanium oxide) is described as the photocatalyst,



5 and a quadrival ent nmetal phosphate and a bivalent nmetal hydroxide are
described as the absorbent. SUMVARY OF THE INVENTION 5 It is therefore an
obj ect of the present invention to provide a dustproof clothing WhiMah2{as
both a high dust <collection efficiency and a high air perneability
concurrently. It is another object of the present invention to 10 provide
a dustproof clothing which realizes confgrtableness to wear with
mai ntai ni ng or having a high dust collection efficiency, and is suitable
for using in a clean room The inventors of the present invention nmade 15

intensive studjgs ég%@é?ﬂﬁ‘f@léﬂﬁ ROEYE %Qg@ﬁﬁétéﬂgnfii Rabhya1kayngelhat a

preparation of a dustproof clothing wt fabric which conprises a fiber

containing a pRRIAGA @ Yste @BScRiBESta§0theChbRgrBERRE ensures a high dust
collection efficiency without deteriorating an air perneability. The 20

present invention was acconplished based on the above findings. That is,
the present invention includes a dustproof <clothing (an article of

dust proof clothing) which cogpumaey arf atm aonwieNn at | east part of the
fabric 25 conprises a dustproof fiber containing a photocatalyst and a

dust-col | gcting agent.1tThe thiste£olteant bhgeadeht tHY ehes-ty ia0BAKESES a
quadri val ent netal phosphate (e.g., 21 MAR 7007 6
to provide a dustproof clothing which has both a high dust
collection efficiency and a high air permeability
concurrently.
(ﬁ It is another object of the present invention to
10 provide a dustproof clothing which realizes
comfortableness to wear with maintaining or having a high
dust collection efficiency, and is suitable for using in
a clean room.
The inventors of the present invention made
15 intensive studies to achieve the above objects and finally
found that a preparation of a dustproof clothing with a
fabric which comprises a fiber containing a photocatalyst
C and a dust-collecting agent ensures a high dust collection
efficiency without deteriorating an air permeability. The
20 present invention was accomplished based on the above
findings.

That is, the present invention includes a dustproof
clothing (&an article of dustproof clothing) which
comprises a fabric, wherein at least part of the fabric

25 comprises a dustproof fiber containing a photocatalyst and

a dust-collecting agent. The dust-collecting agent

preferably comprises a quadrivalent metal phosphate (e.g.,



a phosphate of a quadrivalent netal such as the netals of the Goup 4A and
4B el enents of the Periodic Table,) and a bivalent netal hydroxi gelzﬁﬁﬁ gf

, a hydroxide of a bivalent netal such as the netals of the Gou i g‘,
7A, 8, 1B 5 and 2B elenents of the Periodic Table). In addition, it is
preferred that the dust-collecting agent contains water of crystallization
or noisture corresponding thereto under- g general environnent and also is
capabl e of collecting an acidic gas and/or a basic gas through a chem cal
bond. 10 For exanple, at |east one nmenber selected fromthe group

consi sting of amhaaphiedfem qradaivglesphuesaingucheas bihalmaialerd

hydr oxi de (in particular both quadrivalent netal phosphate and the

bi val ent net althsy dioxirie’d naydbéB alepeanhseodr thayPboiprdis Kpddatle ahdr m
The photocatal yst 15 preferably conprises an optical sem conductor, nore
preferably an ®kigélsat BohaldILo%E (68sY - prapyidassidmof gk bdeadeni net al
such as the netals of the Goup 4A 6A C 2B and 4B el enents of the

Peri odi ¢ Tabl éngfak wx@pre, thenakabm af okheefrorn Ehe 6fst gPoof  f itBer

the content of 20 the photocatalyst is preferably about 0.1 to 25 parts by
wei ght relBat i \ad 2B Ed eRants BE Wiy ferdgodie Talskproofin pAfdtiogndithe
content of the dust-collecting agent is referably about 1 to 25 parts by
wei ght rel ati s PeefegresaiRat fihadnghe cot leré iagsageobicomseins water

I ncidentally, a 25 fiber before preparing a fabric (or cloth) may contain
the phot ocat &5 SFYsérlaigréfancer FedFtateofCEF R R AAY I dihasca iy U nE6At ai n

t he photocatal yst. The dustproof fiber_may Z 1 MAR 7007
d general environment and also is capable of collecting

(;- an acidic gas and/or a basic gas through a chemical bond.
10 For example, at least one member selected from the group
consisting of the quadrivalent metal phosphate and the
bivalent metal hydroxide (in particular both gquadrivalent
metal phosphate and the bivalent metal hydroxide) may be
a hydrate or may be in a hydrate form. The photocatalyst
15 preferably comprises an optical semiconductor, more
preferably an oxide semiconductor, and most preferably an
oxide of a metal such as the metals of the Group 4A, 6A,
(: 2B and 4B elements of the Periodic Table (for example,
titanium dioxide). In the dustproof fiber, the content of
20 the photocatalyst is preferably about 0.1 to 25 parts by
weight relative to 100 parts by weight of the dustproof
fiber, and the content of the dust;collecting agent is
preferabiy about 1 to 25 parts by weight relative to 100
parts by weight of the dustproof fiber. Incidentally, a
25 fiber before preparing a fabric (or cloth) may contain the
photocatalyst, ora prepared fabric (or cloth) may directly

contain the photocatalyst. The dustproof fiber may



conprise, for exanple, a polyester-series fiber. The dustproof fiber may

have a tw st nunber of about 0 to 200 T/m (tw st/ neter),

A oo 23 St 2007

mul tifilanment fiber having a yarn fineness of about 56 to 220 dt
(decitex) . Moreover, 5 the fabric may further conprise a conductive fiber.

The fabric can satisfy the follow ng required characteristics

(2): (1) the collection efficiency is notgless than 70% and (2) the
perneabitity is 8 to 100 cm second. 10 Such a dustproof clothing is

particularly suitable

met hod for al lowigii=zefiber ¢xamphéai @ poheephereosardbgstibad .t hEhe
dust-col l ecting agent include a nethod which conprises supporting (or
carrying) the dssithnek dtidieps maghdavigeadtiwist ohimber mf &jet dhte 80Pf ace
of a fiber,
conpri si ng t hél fihdtodatadmeder t.nanddeay beos Imsk i gl kajeent £idex having
fiber-formable resin to contain (or hold) the photocatal yst and the dust
20 col | ecti ng ajerd fiinanass of AUy heto 320 dhexprdsehiex | nvéMmiwrvenr he
phot ocat al yst and the dust-collecting agent my be in the formof a
m xture. PFor éhmflabrihasy LaaheTe FOFPRHes Regondugtivg E1bPIpowdee may

be used,

or

and a net hod which conmprises fiber-formng a

t hese conponents nay be mxed in a |iquid dispersion or

pol yner. The pgradsdift cpaventishy i fioddlowdey regydres gharpetaragties
col | ecting dus(tl,) whedr e(izn) the clothing 21 MAR 2007 8
an :

C
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15

20

25

(1) the collection efficiency is not less than 70%, and
(2} the air permeability is 8 to 100 cm/second.
Such a dustproof clothing is particularly suitable
for clothes used in a clean room. |
Examples of amethod for allowing a £fiber to contain

the photocatalyst and the dust-collecting agent include

a method which comprises supporting (or carrying) the

photocatalyst and the dust-collecting agent on a surface
of a fiber, and a method which comprises fiber-forming a
resin composition comprising the photocatalyst, the
dust-collecting agent and a fiber-formable resin to
contain (or hold) the photocatalyst and the dust-
collecting agent in the formed fiber. In the present
invention, the photocatalyst and the dust-collecting agent
may be in the form of a mixture. For example, these
components premixed in a state of powder may be used, or
these components may be mixed in a liquid dispersion or
a polyvmer.

The present invention also includes a use of a

clothing for collecting dust, wherein the clothing

for clothes used in a clean room Exanples of a

(1) and

air

resin conposition

25 a



conprises a fabric, and at | east part of the fabric conprises a dustproof
fi ber containing a photocatal yst and a dust-collecting agent. The q%ﬁﬁgﬁ&
invention further includes a use of the above fabric, or the abové If :
5 Further, the present invention includes a nethod for collecting dust,
whi ch conprises bringing dust into contact with a dustproof clothing,
wherein the dust clothing conprises a fapric, and at |east part of the
fabric conprises a dustproof fiber containing a photocatalyst and 10 a
dust-col l ecting agent. The present invention also. includes a nethod for
col l ecti ng dustompstiisgds confbsies, dnd ngt nbeasbtpant oofobhhecfabwictilk t he above
fabric, or the above fiber. Throughout this specification, unless
ot herwi se 15 dompiistesia dusipered fTdperarantsiningsa phedogs ttia steanwhi ch
means not only inclusion norphol ogy of the photocatalyst and the
dust - col | ect i By AagEhtcdpl ddtniars fagenthg (Ide pEsenthgnrntionofudbleeing (or
attachi ng) norphol ogy of the photocatal yst and the dust-collecting agent.
Moreover, 20 tiveluddsera sfsegrafuphion anvPdidlogie. Tabl the sableser fbedrbased
on | UPAC Commi ssion on Nomenclature of Inorganic Chemstry, Definitive
Rul es 1976. The ter m Fpatiter,s theedrerensakhvgnaagnkianecindgs eon¢bhasa
fabric (or cloth), and may conprise a filanent 25 (or thread) such as a
monof i | ament &ed Foddladirinamamt . shichkiogurriseerbrimgingréunsti beko
includes a filament fiber (i.e., continuous fiber) and a staple fiber
(i.e., 21 VMARCROGACtg with a dustproof clothing, wherein the dust

clothing comprises a fabric, and at least part of the fabric
- ( comprises a dustproof fiber containing a photocatalyst and.

10 a dust-collecting agent. The present invention also
includes a method for collecting dust, which comprises
bringing dust into contact with the above fabric, or the
above fiber.

Throughout this specification, unless otherwise -

15 indicated, the term "contain(s)" is used as the term which
means not only inclusion morphology of the photocatalyst
and the dust-collecting agent by fiber-forming (or

(:, spinning) but alsc adhering (or attaching) morphology of
the photocatalyst and the dust-colliecting agent. Moreover,

20 the number of group in the Periodic Table is described based
on IUPAC Commission on Nomenclature of Inorganic Chemistry,
Definitive Rules 1970.

The term "varn" is used in weaving and knitting
to form a fabric (or cloth}, and may comprise a f£ilament

25 (or thread) such as a monofilament and a multifilament,
or a staple fiber. The term "fiber" includes a filament

fiber (i.e., continuous fiber) and a staple fiber (i.e.,



cut fiber). DETAILED DESCRI PTI ON OF THE | NVENTI ON The dust proof (or
anti-dust) clothing of the 5 present invention conprises at |east
dust proof fiber containing a photocatal yst and a dust-collecting ngMAR 2007
That is, the dustproof clothing conprises a fabric, and at |east part of
the fabric conprises a dustproof fiber containing a photocatalyst and a
dust-col l ecting agent. 10 [Dustproof filker] A fiber as the dustproof fiber
is not particularly limted to a specific one, and may be any one of a
synthetic fiber, a semsynthetic fiber, a regenerated fiber, and a
natural fibercut5fIkersynthetic fiber includes various fibers obtainable
froma fiber-formable resin, for exanple, a polyester-series fiber (e.g.
an aromatic polyester fiber such as a polyethylene terephthalate fiber, a
pol ytri met hyl ene terephthal ate fiber, a pol ybutylene 20 terephthal ate
fiber, and a pol yet hyl eRETAApRPhBEGERIPIBON) OF FHo IWYHNIEBeri es fi ber
(e.g., an aliphatic polyam de-series fiber such as a nylon 6, a nylon 66,
a nylon 11, a nyl on The gua§pspobldorapats asén 1@ thhdmg 44 dihe i c
pol yam de-series fiber; an aromatic 25 pol yani de-series fiber such as a
pol ypheny$ enePT£§6pkt RBVERLdON gopBLFesamdt Rfasate a chuepinrtrefanfteerand a
pol y- p- phenyl ene terephthal am de), a polyolefinic fiber 21 MAR 2001 10
(e.g., a pol yEPRyREAENH BePhoirgakapysFpragy Bedeisiitser)lecting agent.

That is, the dustproof clothing comprises a fabric, and

at least part of the fabric comprises a dustproof fiber

(w containing a photocatalyst and a dust-collecting agent.

10 [Dustproof fiber]

A fiber as the dustproof fiber is not particularly
limited to a specific one, and may be any one of a synthetic
fiber, a semisynthetic fiber, a regenerated fiber, and a
natural fiber.

15 The synthetic fiber includes various fibers
6btainable from a fiber-formable resin, for example, a
polyester-series fiber (e.g., an aromatic polyester fiber

(:- such as a polyethylene terephthalate fiber, a
polytrimethylene terephthalate fiber, a polybutylene

20 terephthalate fiber, and a polyethylene naphthalate fiber),

a polyamide-series fiber (e.g., an aliphatic
polyamide-~sexries fiber such as a nylon 6, a nylon 66, a
nylon 11, a nylon 12, a nylon 610, and a nylon 612; an
alicyclic polyamide-series fiber; an aromatic

25 polyvamide-series fiber such as a polyphenylene

isophthalamide, a polyhexamethylene terephthalamide, and

a poly-p-phenylene terephthalamide), a polyolefinic fiber



an et hyl ene-vinyl al cohol -series copolyner fiber, a polyvinyl
chloride-series fiber (e.g., a fiber such as a polyvinyl chloridg,2j @Rviogy!
- chloride-vinyl acetate 5 copolyner, and a vinyl chloride-acrylonitrile
copolyner), a polyvinylidene chloride-series fiber (e.g., a fiber of a

vi nyl i dene chl oride-vinyl chloride copolyner, or a_ vinylidene

chl oride-vinyl acetate copolyner), a polywrethane fiber, an acrylic fiber
(e.g., an 10 acrylonitrile-series fiber having an acrylonitrile unit, such
as an acrylonitrile-vinyl chloride copolynmer), a polyvinyl alcohol-series
fi ber such as &evdnylapolyegintlsgig dilddheandaaf badypnepydrng fiihgrii.ber, a
protein-acrylonitrile copolyner-series fiber, a 15 polyglycolic acid fiber,
and a phenol rasiethylene-viBxahpitbsohbelt herseni sopohemer filber.i Acl ude an
acetate fiber such as a triacetate fiber. The regenerated fiber includes,

for exanple, @okEoMYh Pgolamiols cseniespiiber dd ybeeld Hidey surbNesLa
(registered trademark)], and 20 others. Incidentally, the sem synthetic
fi ber and the Pelegeimyhterleriste . rayvbevh ¢hberidetaingbl acetafra
fiber-formable resin. As the natural fiber, there may be nentioned, for
exanpl e, & cotdrlynathe@pdndyinyal §¥1I1l?,rid&'ﬁéﬁﬁ,loaﬁérétlﬁeﬁgpoﬁﬁmﬁﬁéﬁ,
dependi ng on application, an 25 inorganic fiber such as a glass fiber, a
carbon fiber, am®lyyirstlgidenechianidfe gasees FHidse (iepbdr-s mafiberuséd
singly or in conbination. 21 MAR 2007 -_11 In view of inhibition of the
above-nentiOnéﬁVﬂQﬁ#ﬁ@EPQhEﬁ%Oride'VinYl chloride copolymer, or a

vinylidene chloride-vinyl acetate copolymer), a
(l polyurethane fiber, an acrylic fiber (e.g., an |
10 acrylonitrile-series fiber having an acrylonitrile unit,
such as an acrylonitrile-vinyl chloride copolymer), a
polyvinyl alcohol-series fiber such as a vinylon, a
polychlal fiber, a fluorine-containing fiber, a
protein-acryleonitrile copolymer-series fiber, a
15 polyglycolic acid fiber, and a phenol resin fiber.
Examples of the semisynthetic fiber include an
acetate fiber such as a'triacétate:fiber. The regenerated
C fiber includes, for example, a rayon, a pelynosic, a cupra,
a lyocell [e.g., TENCEL.(registered trademark)], and
20 others. Incidentally, the semisynthetic fiber and the
regenerated fiber may be a fiber obtainable from a
fiber-formable resin. As the natural fiber, there may be
mentioned, for example, a cotton, a sheep wool, a silk,
a hemp, and others. Further, depending on application, an
25 inorganic fiber such as a glass fiber, a carbon fiber, and
a metal fiber may be used.

These fibers may be used singly or in combination.



the preferred fiber anong these fibers includes the synthetic fiber such
as a polyam de-series fiber, a polyester-series fiber, an acrylic fiber,
and a 5 pol yurethane-series fiber; the senmisynthetic fiber such ak1 AR 2007
acetate fiber; and the regenerated fiber such as a rayon, a polynosic, and
a cupra. In particular, a polyC2-4al kylene arylate-series fiber such as a
pol yet hyl ene terephthal ate fiber, a 10 _palyyhutyl ene terephthal ate fi ber,
and a pol yethyl ene naphthalate fiber is preferred. Incidentally, the

pol yC2- 4al kyl ene aryl ate-series fiber includes a fiber conposed of a

pol yC2- 4al ky| ekievaeyl eff anhdkdjfdlopnef thenabeve fhertienagoslertving dusdi.f i ed
pol yC2- 4al kyl ene aryl ate. 15 Exanples of the nodified pol yC2 4al kyl ene
aryl at e i ncl udére Prafrrred Hpgroamenuythaseafjbare ébciideg phe

copol yneri zing a dicarboxylic acid unit such as_ isophthalic acid (or a

Cl- 4al kyl est &fyRHRtel? ) LiheR spelpadt 2 opobyambeat seriesofsbernl &
preferably about 0.3 20 to 30 nol % and nore f[efefably about 0. 5 to 10
mol % rel ati ve PAlveHer vieqier chiboky| 22 aeTdlini £1PPH. ad8lt Pon to
terephthalic acid and/or 2, 6 -naphthal enedicarboxylic acid as a

di car boxyli ¢ RYIWURfthamesrIshersPemy Phefembfynbaet 4ot héPesr AP6R a 25
continuous fiber (a so-called filanent fiber). In viewof durability and
fibrillation &t t3e 3aetéte fi®eFor 8ndptperragrerpérd fdPeFeS§UE 8t Pnuous

fiber (or 21 MAR 7007 12 nultifilament fiber) of the synthetic fiber.
That is, as Yayon, a polynosic, and a cupra.

In particular, a polyC,_j,alkylene arylate-series
(: fiber such as a polyethylene terephthalate fiber, a
10 polybutylene terephthalate fiber, and a polyethylene
naphthalate fiber is preferred. Incidentally, the
pole}Aalkylene arylate-series fiber includes a fiber
composed of a polyC,_jalkylene arylate homopolymer, and a
fiber composed of a modified polycz4alkylene'arylate.
15 Examples of the modified polyC,  alkylene arylate include
a medified polyC,_jalkylene arylate obtained by
copolymerizing a dicarboxylic acid unit such as
(: isophthalic acid (or a C;_jalkyl ester thereof) in a
proportion of about 0.1 to 50 mol%, preferably about 0.3
20 toBqul%,andmorepreferablyabout0.5t0ZUJmol%relative
to the total dicarboxylic acid unit, in addition to
terephthalidacidand/or2,6-naphthalenedicarboxylicacid
as a dicarboxylic acid unit.
These fibers may preferably be in the form of a
25 continuous fiber (a so-called filament fiber}. 1In view of
durability and fibrillation of the fiber, the more

preferred fiber includes a continuous fibexr (or



a base yarn or filanment of a fabric for a dustproof clothing, the
continuous fiber of the synthetic fiber having no free end, paftiévkﬁﬂhﬁﬁa
textured or processed yarn conposed 5 of a polyester continuous fi'ber, i
preferably used in terns of hardly generating dust froma clothing. The
photocatal yst to be used in the present invention is the catal yst that
generates an active oxygen - by irradi_ati;ng with rays such as ul traviol et
rays and 10 visible rays, andhas a function naking the dust-collecting
agent hydrophilic (particularly a function inducing super-hydrophilic
phenonenon) . Thel ghotlooesrdl fdberilnefutbe surthetioptikat. sdhadoAducasr s
irrespective of organic or inorganic one, and in practical cases an 15

i nor gani ¢ seniacbadagteam ¢r fglamerndudf iadBabeht dondadrstprophetathing,

chal cogeni de, and an oxi de sem conductor) is used. The photocatal yst

pref erably i ndhgdesniisubtisdeiberemitdh¢usyothstish fkber havirdge nef frae net al
of the G oup 2B elenents of the Periodic Table (e.g. , CdS and ZnS) , and
20 an oxi de sé&@mcdcomArtisrulamly & tharired of nrecersed YRArDtpenpaed 4A
el enents of the Periodic Table (e.g.. Ti02), an oxide of the netal of the
G oup 6A Bl emevit 8 Pol iEisd erreen bteoyaflider. §s prdgrabdy wkeddoterRe net al
~of the Goup 2B elenents of the Periodic Table (e.g., ZnO, and 25 an

oxi de of the @&t M2yt eI B Brehehten @ ¢Hethivgi odic Table (e.g.,
Sn02). Further preferred %hotocatalyst i ncl udes an oxi de sem conduct or
such as an 21 MAR 2007he1 phodecad ady sthd drdtaalvstd te @ RFraeRtenent s of

the Periodic
invention is the catalyst that generates an active oxygen
(; by irradiating with rays such as ultraviolet rays and

10 visible rays, and has a function making the dust~collecting
agent hydrophilic (particularly a function inducing
super—hydﬁophilic phenomenon). The photocatalyst
includes various optical semiconductors irrespective of
organic or inorganic one, and in practical cases an

15 inorganic semiconductor {(e.g., a sulfide semiconductor,
a metal chalcogenide, and an oxide semiconductor) is used.
The photocatalyst preferably includes a sulfide

(: semiconductor such as a sulfide of the metal of the Group

2B elements of the Periodic Table (e.g., CdS and ZnS), and

20 an oxide semiconductor such as an oxide of the metal of
the Group 4A elements of the Periocdic Table {(e.g., TiO,)},
an oxide of the metal of the Group 6A elements of the
Periodic Table (e.g., WO3;), an oxide of the metal of the
Group 2B elementé of the Periodic Table (e.g., Zn0O), and

25 an oxide of the metal of the Group 4B elements of the
Periodic Table (e.g., Sn0,)}. Further preferred

rhotocatalyst includes an oxide semiconductor such as an



Tabl e, and an oxide of the nmetal of the G oup 2B elenents of the Periodic
Tabl e (particular a titanium oxide such as TiQ2). The crystal str Ctkkrﬁl 7of
the optical 5 sem conductor constituting the photocatalyst is not 21 M 0
particularly limted to a specific one. For exanple, T'02 nmay be in any
form such as an anatase form a brookite form a rutile form and an

anor phous form The content of the photocatal yst nay be selected, 10

- dependi ng on the structure of the fiber, froma range w thout adversely
affecting the catalytic activity. The content of the photocatal yst
relative to 108xpdetof bheeegal oftheneroustidy edbmenberof ShebBeriodict o 25
parts by weight, preferably about 0.3 to.15 parts by weight, and nore 15
preferably abotabbep and B pxide BF Gheghetal of Hde &oupiRd elepentsnt ent
of the photocatalyst is too snmall, the catalytic activity is insufficient.
On the ot her hehdthe Reriedye ‘E@hl%niP@?t%ﬁéléﬁo@oéétéﬂyﬂl prddeesughs al |
of the photocatalyst fromthe dustproof clothing, and causes many 20
probl ens such as THighd Bheakaystal seudthere mriodudw iamtiarl f abrication
and the abrasion of the guide (or the thread) so that such contents are
t her ef or e Suns (A AR dEf ﬁecoﬁlﬁHHE‘tlFiLag EFGdBEPF@ﬁatPHEﬁGeﬁFaPP} also in
the case containing the photocatalyst in a prepared fabric, the 25

phot ocat al yst BaFtbeulaely ilinliedbeva %ﬂwéd-%tq enerel BpT\axanmle hdifhol e
fabric. The photocatal yst may be used in the formof a sol, 21 MAR 2007 14
a gel, or a p&ay &6 W&y ﬁagwe%@hﬂsyawaﬁfﬁm@m a brookite form,

a rutile form, and an amorphous form.
( The content of the photeocatalyst may be selected,
10 depending on the structure of the fiber, from a range
without adversely affecting the catalytic activity. The
content of the photocatalyst relative to 100 parts by weight
of the dustproof fiber is about 0.1 fo 25 parts by weight,
preferably about 0.3 to 15 parts by weight, and more
15 preferably about 0.5 to 10 parts by weight. In the case
where the content of the photocatalyst is too small, the
catalytic activity is insufficient. On the other hand, too
C large content of the photocatalystlinduces a fall of the
photocatalyst from the dustproof clothing, and causes many
20 problems such as thread breakage in the fiber production
or fabrication and the abrasion of the guidé {({or the thread),
so that such contents are therefore unsuitable for the
industrial production. Incidentally, also in the case
containing the phofocatalyst in a prepa;ed fabric, the
25 photocatalyst may be used in the above proportion relative
to the whole fabric.

The photocatalyst may be used in the form of a sol,



collecting agent. The photocatalyst is preferably used as a conposition or
conposite (or conplex) in conbination with a dust-collecting agent ﬁ&\ 3

a quadrival ent netal 5 phosphate, and a bival ent metal hydroxide). 7 HHER (A1
of the conposition or conposite (or conplex) conprising the photocatalyst
and the dust-collecting agent ensures a high catalytic activity, and

i nproves a dust collection efficiency ofj4he dust-col | ecti ng agent.
Accordingly, the 10 anti-dust effect sustains for a |ong period of tine.
Incidentally, in the case using the particulate photocatalyst, the nean
particle size afgé¢he photopatbigglates, ihdeperdrptéy dlomt a0 dubto 25 pm
preferably about 0.05 to 10 m and nore preferably about 0.05 to 5 m 15
Concr et e exanptebletting adigsit-.colfhemhoigocgeatysd ishprefedaboyatdwd asi t h

t he photocatal yst preferably include a m xture of a quadrival ent netal
phosphat e and @ clompalsdriti onner glomppdiridye fer chive lpxaldin vamdritnateten wilght he
phosphate is not particularly limted to a specific group in the 20

Peri odi ¢ Tabl ea atusarceblepbingtagent beqdadr pvabradrivadentThetgdadri val ent
metal includes the nmetal of the Group 4 elenents of the Periodic Table,

- for exanple, toosphale ofand fdicadeyUnesnd Bivetidnt s. TAwugetteshe
netals, the netal of the Goup 4A elenents of the Periodic Table (e.g., 25
titanium zircomReSigken ¥ reUmgoshhe (AE Aernled) cABPTEFAnE FBeel ement s
of the Periodic Table (e.g mani um and | ead) are preferred. 2 1
VAR 2007 15, Riats LSk HEdhbs SR Rkl F | ING RgpicapRaLes & hiah

catalytic activity, and improves a dust collection
C efficiency of the dust-collecting agent. Accordingly., the
10 anti-dust éffect sustains for a long period of time.
Incidentally, in the case using the particulate
photocatalyst, the mean particle size of the photocatalyst
is, for example, about 0.01 to 25 pm, preferably about 0.05

to 10 um, and more preferably about 0.05 to 5 um.

15 Concrete examples of the dust-collecting agent to
be used together with the photocatalyst preferably include
a mixture of a quadrivalent metal phosphate and a bivalent
( | metal hydroxide. The_quadrivalent metal in the phosphate
is not particularly limited to a specific group in the
20 Periodic Table as far as the metal is a gquadrivalent one.
The quadrivalent metal includes the metal of the Group 4
elements of the Pericdic Table, for example, the metal of
the Group 4A and 4B elements. Among these metals, themetal
of the Group 4A elements of the Periodic Table {(e.g.,
25 titanium, zirconium, and hafnium), and the metal of the
Group 4B elements of the Periodic Table (e.g., tin,

germanium, and lead} are preferred.



i ncl ude vari ous phosphoric acids, e.g., orthophosphoric acid,
met aphosphori ¢ acid, pyrophosphoric acid, triphosphoric acid, and
t etraphosphoric acid. Anong these 5 phosphoric acids, ort hophosphZﬂiMﬁRdﬂWd
is preferred. Thereinafter, unless otherw se indicated, the term
"phosphoric acid" neans orthophosphoric acid. The quadrival ent netal
phosphate is usually insoluble or sparingdy_soluble in water. Further, the
10 phosphate nay be a crystalline salt, and is preferably a noncrystalline
salt. These quadrival ent netal phosphates nmay be used singly or in
conbi nati on. Furt her nokeamphes ¢hotlpd pleosmineisi¢ cadid althytdrea todep ssthet e
(e.g., a hydrated phosphate), and thus is effective as a water-containing
15 dust - col | ecinnjudgevieridnat phesphhtighespdat. e epgef. e catiihpphomptwimis wat er
of crystallization or noisture corresponding thereto in a hydrate formor
wat er - cont ai nkagdf onatapboshhobiivakertl . nevaiophosphegichadiyfr oxi de, it 20
is sufficient to be a bivalent nmetal irrespective of the nunber of group
i n the Peri odi terTabeephqhéc Ficidl eandhettalaphoriheiekc apdd . exanphe thelse net al
of the Group 2A elenents (e.g., magnesi urTL, 6A el ements (e.g., chromum,
7A el enerfts (Bhgsphonhganesdy, sréhepbasphposig. acidods ayetEFrnadkel ), iB
el enents (e.g., copper%) and 2B el enents (e.g., _zinc, and cadm um of the
Peri odi ¢ Tabl eThareteabiohl eavlefdt abhRyHisR dadigafese Jded t€myly or in
conbination. The 2 1 MAR 2007 16 preferred bivalent netal includes, a
transitional neRl@sphoric acid" means orthophosphoric acid.
The quadrivalent metal phosphate is usually
(: insoluble or sparingly soluble in water. Further, the
10 phosphate may be a crystalline salt, and is preferably a
noncrystalline salt. These gquadrivalent metal phosphates
may be used singly or in combination; 'Furthefmore, the
phosphate tends to be a hydrated state (e.g., a hydrated
phosphate), and thus is effective as a water-containing
15 dust-collecting agent. That is, the phosphate preferably
contains water of crystallization or moisture
corresponding thereto in a hydrate form or water-
(:: containing form.
As the bivalent metal forming the hydroxide, it
20 is sufficient to be a bivalent metal irrespective of the
number of group in the Periocdic Table. The bivalent metal
includes, for example, the metal of the Group 2A elements
(e;g., magnesium), 6A elements (e;g., chromium) , 7A
elements (e.g., manganese}, 8 elements (e.g., iron, and
25 nickel), 1B elements (e.g., copper) and 2B elements (e.g.,
zinc, and cadmium) of the Periodic Table. These bivalent

metal hydroxides may be used singly or in combination. The



for exanpl e,
is usually insoluble

range 5 and weak al kaline range (frompH 4 to 10). Moreover, the hy

copper, zinc, iron, and nickel. The bivalent netal hydroxide

may be crystalline, and is noncrystalline in practical cases. Furthe
bi val ent netal hydroxide tends to be a hydrated state (e.g., a hydrated
bi val ent
dust-collecting agent. That is, the bivalent netal hydroxide prefera
contains water of crystallization or noisture corresponding thereto

hydr at e for m erefgraed pavailervigheénm 1Faéugespont toansitipragueetival ent

nmet al

sel ected

nmetal hydroxide), and thus is egfective as a water 10 conta

phosphate 15 relative to the bivalent netal hydroxide may be
f r ofPANPXREWNYE -aSTPRC s FINC c MY+ i NARTSHeY- and the du
collection efficiency are not_deteriorated. For_ exanple, the weight
of the metal atom [bi FRechivahenh mefabhiinumidadarFuns ql

Laphgobinle

preferably 20 about 0.2 to 7, and nore preferably about 0.2 to 5.
| nci dent al | y, °Fn SPREIPSIY FONPLe Fgiruratian REtyifds piRrte cihtlr ofange

hydroxi des in conbination, it is suffjcient that the weight ratio of

met al
above- nenti oned range. 25 Myreover, in the conposition conpr
quadri val ent BHECSFIAR0EPTalE ST St infy aRd et :ﬂm}ﬁﬂf%%
phosphat e and t he hydroxi de may_be | ndependent of each ot her
or mmy bePEAESAFAInGaTes CEREERREd Eh

17
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15

20

25

at otn on@PAevBaki alkaline TR (GFRIME & tealf) netidfkeeeern the

ising the
RERLRG
& B&v&lg&j metal Hy&%&%i e
tends to be a hydrated state (e.g., a hydrated bivalent
metal hydroxide), and thus is effective as a water-
containing dust-collecting agent. That is, the bivalent
metal hydroxidé preferably contains water of
crystallization or moisture corresponding thereto in a
hydrate form or water-containing form.
Theproportionof1ﬂu3quadrivalentmetalphosphate
relative to the bivélent metal hydroxide may be selected
from any range as far as the catalytic activity and the
dust collection efficiency are ﬁot deteriorated. For
example, the weight ratio of the metal atom [bivalent
metal/quadrivalent metal] is about 0.1 to 10, preferably
about 0.2 to 7, and more preferably aboult 0.2 to 5.
Incidentally, in the case using a plurality of phosphates
and/or hydroxides in combination, it is sufficient that
the weight ratio of the metal atom on the basis of the total
amount of each metals is in the above-mentioned range.
Moreover, in the composition comprising the quadrivalent
metal phosphate and the bivalent metal hydroxide, the

phosphate and the hydroxide may be independent of each other,

or sparingly soluble in water between weak agidisg 7907

r oxi de
r, the

i ning
bl y
in a

St
rati o
o 10,

t he

R 7007



precipitation, such as a m xed gel. Incidentally, the conposition or
conposite conprising the phosphate and the hydroxide, and the con‘gquRiﬁ@
or conposite conprising the 5 phosphate, the hydroxide and the

phot ocat al yst may for exanple be produced in accordance with a manner
described in Japanese Patent Application Laid-Open No. 284011/1996
(JP-8-284011A) or other neans. The content; of the dust-collecting agent nmay
be 10 also sel ected depending on the fiber structure or other factors,
and, for exanple, i's about 1 to 25 parts by weight, preferably about 1 to
15 parts by weimhay drel arorenppueded abl ycahplexddt ong0bpart soby wei ght ,
relative to 100 parts by weight of the dustproof fiber. In the case where
15 t he cont entpmfcighetaluisin codkelnt£hga agexedi gel oo Tnaldentékly cothecti on
property deteriorates. On the other hand, when the content of the

dust - col | ect i mpmugsHittien togochapgelteheompussingl tiee tohapriis and £hable to
fall fromthe dustproof clothing. Incidentally, also in the case

cont ai ni ng t hé&yZrakigie candeh¢ mpmupsitt o arpranresite gompeisting thet -

coll ecting agent may be used in the above-nentioned proportion relative to
t he whol e5f abPhesphatendir hifdrowldpmornd athe yirotecatalyekampyeforabout 1
to 1000 parts by weight, preferably about 10 to 25 750 parts by weight,
and nore pref @@pleabguproducedsin rperdacewiight a(PapnpsudlesFyibedut 30
to 100 parts by weight), relative to 100 parts by weight of the dust 21
MAR 2007 - 1&n JdgPreesien§aigeit Appéisrtarpuhfiar OpRR 89ad?$%”eﬁ%9%t al

(JP-8-284011A) or other means.
(: The content of the dust-collecting agent may be
10 also selected depending on the fiber structure or other
factors, and, for example, is about 1 to 25 parts by weight,
preferably about 1 to 15 parts hy weight, and more
preferably about 1 to 10 parts by weight, relative to 100
parts by weight of the dustproof fiber. In the case where
15 the content of the dust-collecting agent is too small, the
collection property deteriorates. On the other hand, when
the content of the dust-collecting agent is too large, the
(;‘ ‘ | dust-collecting agent is liable to fall from the dustproof
clothing. Incidentally, also in the case containing the
20 dust-collecting agent in a prepared fabric, the dust-
collecting agent may be used in the above-mentioned
proportion relative to the whole fabric.
The amount of the photocatalyst is, for ekample,
about 1 to 1000 parts by weight, preferably about 10 to
25 750 parts by weight, and more preferably about 20 to 500
parts by weight (particularly about 30 to 100 parts by

weight), relative to 100 parts by weight of the dust-



phosphate and the bival ent netal hydroxide). The dustproof fiber may
conprise various additives wused for fiber, such as a stabilizer (g;?. ? 7
antioxidant, 5 an ultraviolet ray absorbing agent, and a heat sta #%& @,
a flame retardant, a antistatic agent, a coloring agent, a lubricant, an
anti bacterial agent, an insecticide or acaricide, a fungicide, a
delustrant, a thermal storage nedium a pgrfune nmaterial, a fluorescent
brightener, a 10 wetting agent, a plasticizer, a thickener, a dispersing
agent, and others. The high dust collection efficiency can be realized by
t he present invehlpehipgesddanbl (tateltaneuntghtthersmdrisgialenemeial

moi sture in the above-nentioned dust 15 collecting agent, and further due
to the combi naPhesriate andt khedhivadsmtedetag dyehtoxdfie k-he phot ocat al yst .
Dust is usually in the formof a particle. The particle size _of dust is
‘not particularly lim t%et‘%l%&rp&;ﬂ-éem@,‘lf EREPTiS ef BT BB ok Vafor e

t han several mcroneters. Ina dust 20 fine particle having a particle size
of not nore thapeddQrefiber FHrRos & stidHeridaey (eadli- @t #Bdiogdidfi ¥ or ce
is dom nant for the adherence of the fine particles. Thus, a dust fine
particle can bR &fEAIRISE EaYIARTUP T pentd @t PRt SF&biddirer) .

dust proof fabric_or clothing) due to 25 the liquid bridging force when
water is interposEMHet ARhe LIRS iFHPRge®t OdFing pyent.
guadri val ent rretfl Ehos hat e an ,%he bi val.ent netal hydroxi d_e%]éj(r:ont ai ni ng
a 21 MAR 2007 2-TYBFiCRPlnt aBnBUALPBFTRELEL B98 he AusD ST Pt i e.

acaricide, a fungicide, a delustrant, a thermal storage_
(; medium, a perfume material, a fluorescent brightener, a

10 wetting agent, a plasticizer, a thickener, a dispersing

agent, and others.

Thehighdustcollectionefficiencycanberealized
by the present invention presumably due to a slight amount
of water or moisture in the above-mentioned dust-

15 collecting agent, and further due to the combination use
of the dust-collecting agent and the photocatalyst. Dust
is usually in the form of a particle. The particle size

(; of dust is not particularly limited to a specific one, and
is for example not more than several micrometers. In adust

20 fine particle having a barticle size of not more than
several micrometers, generally, a liquid bridging force
is dominant for the adherence of the fine particies .  Thus,
a dust fine particle can be effectively collected by the
dustproof fiber (the dustproof fabric or clothing) due to

25 the liquid bridging force when water is interposed between
the dust-collecting agent (e.g., the quadrivalent metal

phosphate and the bivalent metal hydroxide) containing a



According to the present invention, since a slight anount of water of the
dust-collecting agent is spread all over the surface of the 1 MAR 2007
dust-col l ecti ng agent by a super 5 hydrophilization due to phot ocazal yst
function, the dust fine particle beconmes easily collected on the surface
of the dust-collecting agent. Thus, it is considered that a high dust
collection efficiency is expressed. The unt of water contained in the
dust-collecting agent is, for 10 exanple, "about 0.1 to 20- by wei ght,
preferably about 0.5 to 15% by weight, and nore preferably about 0.8 to -
10% by wei ghtsligdtatameund dhewdbeal aadothe afistheiduspaecalilc@et.i ng agent.
Thus, the dustproof fiber, the dustproof fabric 15 (or cloth) or the
dust proof cl otAdgwyraing e phesprésenhvimtenhibayesnde gh sdisghtcambenti on
ef ficiency because of containing the photocatal yst and the dust-collecting
agent in conbicfamadrer Hie thet dod tF-oo liredicignggend dgstpreaid hilhepve?0
i ncl udes a nethod of adhering (or bonding) the photocatal yst and the
dust - col | ecti ritheagantfawe aof i les dsst{acklectinghegent by a bupder (or
bi ndi ng agent), and a nethod of spinning (or fiber-formng) a resin
conposi ti 6n dordarargiingl 2 diei qrhn gl ditoa phstt o calte 1gusdt foolcitdomni nghagénst 25
and the fiber-fornmable resin. Further, in the nethod using the binder, the
phot ocat al yst fdme e tduslte deldossts e@sidgecoliwytiedl adhéhedstuofacki b€r, or
may be adhered to a 21 MAR 2007 - 2 O -
the dust-collecting agent. Thus, it is considered that a
high dust collection efficiency is expressed. The amount
(: of water contained in the dust-collecting agent is, for
10 example, about 0.1 to 20% by weight, preferably about 0.5
to 15% by welght, and more preferably about 0.8 to 10% by
weilght, relative to the total amount of the dust-collecting
agent.
Thus, the dustproof fiber, the dustproof fabric
15 (or cloth) or the dustproof clothing of the present
invention have a high dust collection efficiency because
of containing the photocatalyst and the dust—colledting
(:" agent in combination.
The method for producing the dustproof fiber
20 includes a method of adhering (or bondiﬁg) the
photocatalyst and the dust-collecting agent to a fiber
surface with the use of a binder {(or binding agent), and
amethod of spinning (or fiber-forming) a resin composition
comprising the photocatalyst, the dust-collecting agent,
25 and the fiber-formable resin. Further, in the method using
the binder, the photocatalyst and the dust-collecting

agent may be adhered to a fiber, or may be adhered to a



prepared (or produced) fabric or cloth. The method using the binder is not
particularly limted to a specific manner, and for exanple inC|Ude1ﬂM§Hm7
conventional manner such as a nethod of adhering (or 5 bonding) th

phot ocat al yst and the dust-collecting agent to the fiber or fabric with

t he use of the binder such as an adhesive resin with preventing a fall of
the photocatal yst and the dust-collectingagent fromthe surface of the
fiber or fabric, a nethod of adhering the 10 photocatal yst and the
dust-collecting agent to a binder-coated surface of the fiber or fabric, a
met hod of i nppegparefdg(phepfiiclaced) fabmic wirt klathi.qui d di spersion

contai ning the photocatal yst and the dust-collecting agent, and optionally
a binder, and a net hodTh¢ mpirhgiingsbdngcthei hgndes tlse noitqped tdicsdarsivon on
the fiber or fabric. The binder is not particularly [imted to a specific
one as far as iheibpfAdee & sspedhiolw MHIMENG At ifpr eReMpEheaipicd,udes he

bi nder, there may be used a thernoplastic resin such as a pol yol efinic
resin (e.g., 200cavebLienalsBROBEE BUFPoREi H) Meiheidnpif- sdhieddngol (Wrer

(e.g., a polyvinyl acetate, an ethylene-vinyl acetate copolyner, and a

pol yvi nyl Thl oeer@inginthergheogaialyst and yihenidstesiod legting agent

pol yester-series resin, a polyam de-series resin, and a pol yuret hane-series
resin; 25 andt@ fherfida®t t9thgabadicnwigbhthge @ssi ¢f cdre Rigiar spusdsés

bi nders may be used singly or in conbination. Mreover, these binders may
be used in the?} FHRefivesErainoRish BroYephRngog7 fallpef the

photocatalyst and the dust-collecting agent from the
(; surface of the fiber or fabric, a method of adhering the
10 photbcatalyst and the dust-collecting agent to a
binder-coated surface of the fiber or fabric, a method of
impregnating the fiber or fabric with a liquid dispersion
containing the photocatalyst and the dust-collecting agent,
and cptionally a binder, and a method of spraying or coating
15 the liguid dispersion on the fiber or fabric.
The binder is not particularly limited to a
specific one as far as the binder is a known binding resin.
(: For example, as the binder, there may be used a
thermoplastic resin such as a polyolefinic resin (e.g.,
20 a solvent-soluble polyolefin), a vinyl-series polymer
(e.g., a poljvinyl acetate, an ethyleneévinyl acetate
copolymer, and a polyvin?l chloride), an acrylic resin,
a styrenic resin, a polyester-series resin, a
polyamide-series resin, and a pol?urethane-series resin;
25 and a thermeosetting resin such as a silicone resin. These
binders may be used singly or in combination. Moreover,

these binders may be used in the form of a solution or a



| iquid dispersion, or further may be used in a nolten state. |In the nethod
of fiber-formng (or spinning) a resin conposition conprising the 1 MAR 7007
phot ocat al yst, the dust-collecting agent, and the fiber-fornable 2e5|n,
the 5 photocatal yst and the dust-collecting agent nay be contained
uniformy throughout the fiber, and nmay be contained in the fiber with
concentration gradient in the radius dirgction of the fiber. In
particular, fromthe viewpoint of the dust collection efficiency, it is 10
preferred that the photocatal yst and the dust-collecting agent are

cont ai ned or disjuiddiegeasilovaser duntherr ngebe gaefdoea(rliebsitateur f ace)
. Therefore, the fiber nmay be a conposite fiber having a conposite
structure which is coimpogel nfthod ayerftherafermgna hpyhepivoabent rati on
of 15 the photocatal yst and the dust-collecting agent and a | ayer

cont ai ni ng a IxsEkn cenmeres Fhionncohereeing Fohe erppbeatailistfi &2 nmay be a
sheat h-core structure conjugated fiber which has a |ayer (or sheath)
cont ai ni ng a MHufercebiremingtagnnle.and tilsofitbert fogmeddken Fesdnghthe
preferably 20 0.5 to 30% by weight, _and nore preferably about 1 to 20% by
wei ght) off t h@lpHaoragktantdtipedgsstcebl ¢eeinggagagénmaynbehe fi ber
surface (a so-called sheath) , and a |ayer (or core) containing_ a |ower
concentrat i on qBtRinethotritgrnky 10hs pysherghihe pfEbeFabrpdaBadt Pe to 5% by
wei ght, 25 and nore preferably about 0 to 1% by weight) of or free from

t hese conponerftigingte ifofbe” Siear M EemsoRiaaa maferon IRANEHE dRebhf- core
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radius direction of the fiber. In particular, from the

(m viewpolint of the dust collection efficiency, it is
10 preferred that the photocatalyst and the dust-collecting
ageht are contained or distributed at least on the fiber
surface (or fabric surface). Therefore, the fiber may be
a composite fiber having a composite structure which is
composed of a layer containing a higher concentration of
15 the photocatalyst and the dust-collecting agent and a layer
containing a lower concentration thereof. For example,
the fiber may be a sheath-core structure conjugated.fibér
(: Which has a layer (or sheath) containing a higher
concentration (e.g., about 0 1 to 50% by weight, preferably
20 0.5 to 30% by weight, and more preferably about 1 to 20%
by weight) of the photocatalyst and the dust-collecting
agent in the fiber surface (a so-called sheath), and a layer
{or core) containing a lower concentration (e.g., about
0 to 10% by weight, preferably about 0 to 5% by weight,
25 and more preferably about 0 to 1% by weiéht) of or free
from these components in the core. Such a composite fiber

‘having a sheath-core structure can retain of the fiber



strength, and can express a high dust collection efficiency. The
cross-sectional structure of the dustproof fiber is not particular%g 7
limted to a specific one, and 5 may for exanple be a round cross- 8??3@,
in addition a nodified (or irregular) cross-section [e.g., a hollow form
a flat (or shallow) form an elliptical form a polygonal form a
multi-leaves formfromtri-leaves to l4-leaves, a T-shaped form a
H shaped form a V-shaped 10 form and a dog bone form (l-shaped form]. In
order to enhance the dust collection efficiency, it is advantageous to
use a fiber weterdssh a adli daredexposss sechigh dhetv ngliackapge specific
surface area. Further, a fiber having the conposite structure and the
nodi fi ed structifiieiendd. conbi nati on may be used. The fiber fineness of the
single filament (or fiber) is, for exanple, about 0.5 to 5 dtex
(decitex), and preferdiey ctvng-sedoiohal extricome hef vhewposnprobf
dust proof effects and confortabl eness. Mreover, in the use of the
continuous fi Hdbent do ealti per20caliabyi dindviedgtouehspethiEdkness,tand is
suitable for a dustproof clothing, the yarn fineness of the nultifilanment
is, for eranpiay dvoutezEnmle %0 atmunpraferabigchbout i70addidondaex,
and nore preferably about 100 to 180 dtex. [Fabric or Dustproof fabric] 25
In the fabricmogidifdigst gragofinrgguiianr ereotd)seftiome [ abenta itndelaw on, at
| east part of the fabric (or the dustproof fabric) conprises the dustproof
fiber. That idgoxrm MAEIZJ0Xor simllow) form, an elliptical form, a
polygonal form, a multi-leaves form from tri-leaves to
(_, l4-leaves, a T-shaped form, a H-shaped form, a V-shaped
i0 form, and a dog bone form (I-shaped form)]l. In order to
enhance the dust collection efficiency, it is advantageous
to use a fiber which has a modified cross-section showing
a large specific surface area. Further, a fiber having the.
composite structure and the modified structure in
15 combination may be used. The fiber fineness of the single
filament (or fiber) is, for example, about 0.5 to 5 dtex
(decitex), and preferably about 1 to 4 dtex, from the
C_. viewpolint of dustproof effects and comfortableness.
Moreover, in the use of the continuous fiber, to realize
20 a fabric h'aving such a thickness that is suitable for a
dustproof clothing, the yvarn fineness of the multifilament
is, for example, about 56 to 220 dtex, preferably about
70 to 200 dtex, and more preferably about 100 to 180 dtex.
[Fabric or Dustproof fabric]
25 In the fabric {or dustproof fabric or cloth) of
the present invention, at least part of the fabric (or the

dustproof fabric) comprises the dustproof fiber. That is,



the fabric of the present invention may be prepared with the dust proof
fiber. In such a fabric, the dustproof fiber may be used in all ?rJ@$rﬁ~of
fibers constituting the fabric. The fabric obtained by using the é 3 of
fiber in part 5 of fibers constituting the fabric includes, for exanple, a
fabric prepared wiwth a sheath-core structure textured yarn which conprises
a regular filament (a filament nmade fropya_fiber free fromboth the
phot ocat al yst and the dust-collecting agent) as a core conponent, and the
10 dustproof fiber as a sheath conponent; a fabric obtained froma regular
filament (or yaenfabsia wér pheapteaeht| mreahti¢ormyaryy psesfednvitte
dustproof fiber as a weft; and a fabric prepared with a conbined fil anent
yarn or tw st etle dusiopryaf Ifidfera r Egudwarh hi faiveht, o dhstduebpriidiedf i ber
15 filament. The structure of the fabric may be any one of a knit fabric
(or knitting)mag wousadfiabaild qopaweafi ifpers awch st intoriviowe bheadtabicic or may
be a conbination thereof. It is sufficient that the proportion of the
dust proof fi b&he2fabnithebtabned by weingetise thetifdobHyf eeghin (maak ,
about 10 to 100% by wei ght). The proportion is preferably not |ess than
20% by web ght ofefgberaboots 20tudidg0thdyE aler phtinclwivk nofer mxefmgrlebl y not
| ess than 50% by weight (e. g. , about 50 to 100% by wei ght). Although it
i s not necessaryabhat RBepheeflapiith ks shieelthy cowde sfrromture disstiproot
fiber, an increase of the proportion of the dustproof fiber provides the
si gnificant evaeptehdehthempréseatairmemtdontizmer GOFAlanet made
from a fiber free from both the photocatalyst and the
(; dust-collecting agent) as a core component, and the
10 dustproof fiber as a sheath component; a fabric obtained
from a regular £ilament (or yvarn) as a warp, and a filament
(or yarn) made from the dustproof fiber as a weft; and a
fabric prepared with a combined filament yarn or twisted
union varn of a regular filament and the dustproof fiber
15 filament.
The structure of the fabric may be any one of a
knit fabric (or knitting), a woven fabric (or weaving),
(; and a nonwoven fabric, or may be a combination thereof.
It is sufficient that the proportion of the dustproof fiber
20 in the fabric is not less than 10% by weight (e.g., about
10 to 100% by weight). The proportion is preferably not
less than 20% by weight (e.g., about 20 to 100% by weight),
and more preferably not less than 50% by weight (e.g., about
50 to 100% by weight}. Although it is not necessary that
25 the fabric is wholly made from the dustproof fiber, an
increase of the proportion of the dustproof fiber provides

the significant effects of the present invention.



Further, in order to achieve low air perneability, both the warp density
and the weft density of the fabric are preferably denser than thOSf é ﬂ
fabric used for a conmmon clothing. Fromthe viewpoint of higher we Hﬁ 2 5
5 twll weave or plane weave is preferred. The textured or finished yarn,
as araw material my be a twisted yarn. In view of reducing spaces
between yarns of a fabric weave, it is pyeferred to use a non- tw sted
yarn or a soft (or slightly) twisted yarn (for 10 exanple, a yarn whose
tw st nunber is about 0 to 200 T/m preferably about 0 to 180 T/m and
nore preferably about FurttterdS5@nTénjer THoeaahieperimgabiiln pgroéabheitabri c
may be freely regul ated depending on a yarn fineness of a textured vyarn
as a raw mat erhaih tthederargedens ifti amgnttheowkifgudansdty ©5 dhwafpbdiasity,
a weft density and a woven fabric weave, further crease-flex effects in a
dyei ng and fi mrshimgefeprairias sjeragalr atlvondthhoon of a Hrdrhcandedofbr| engt h
of the fabric, or others. Mdireover, the air perneability nmay be
control |l ed by compemprddddiimg .a Fabm thkaviiegpaihitghfahigRérpeeighbi | aty,
and then decreasing the air perneability to a predeterm ned | evel by
coating wbt h resild oreaotehers.plirne wedghtig febeferyedght) of the fabric per
unit area, in the case of a wven fabric, is, for exanple, about 50 to 300
g/ n2, preferably abouffhrQ text2sedgom? fiandhedr ¥apnef asadl yawsSnabenialool to
200 g/ n2, fromthe viewpoint of the air perneability and the dustproof
function. |In way babritvidted vgrauchln weeymt reducdranpbaceghleatvérenwar p
and the 21 MAR 2007 25

varns of a fabric weave, it is preferred to use a non-
(: twisted yarn or a soft (or slightly) twisted varn (for
10 example, a yarn whose twist number is about 0 to 200 T/m,
pfeferably about ¢ to 180 T/m, and more preferably about
0 to 150 T/m). The air permeability of the fabric may be
freely regulated depending on a yvarn fineness of a textured
yvarn as a rawmaterial to be used, a filament configurétion,
15 a warp density, a weft density and a woven fabric weave,
further crease-flex effects in a dyeing and finishing
process, and a condition of é.width and roll length of the
(;' fabric, or others. Moreover, the air permeability may be
controlled by once producing a fabric having a high air
20 permeability, and then decreasing the air permeability to
a predetermined level by coating with resin or others. The
weight (fabric weight) of the fabric per unit area, in the
case of a woven fabric, is, for éxample, about 50 to 300
g/nﬁ, preferably about 70 to 250 g/mz, and more preferably
25 about 100 to 200 g/mz, from the viewpoint of the air
permeability and the dustproof function. 1In the fabric

having such a weight, for example, when the warp and the



weft are 50 to 120 dtex (particularly 70 to 100 dtex) and 125 to 200 dtex
(particularly 140 to 180 dtex) , respectively, the warp density qu h#ﬂm7
weft density are preferably about 142 to 182 |lines/inch and about g to
105 lines/inch, 5 respectively. Mreover, if necessary, to give an
antistatic property, an electrically conductive property nmay be inparted
to the fiber or fabric. As a nethod for jdamparting the electrically
conductive property, there may be 10 nentioned inparting an antistatic
property to the fabric 'by post-treatnent (e.g., by coating the fabric with
a conducti vewebtpane) .td A20r déext ¢panhibufaclygt RO Ngo dusd dtex) gng
falling of the conductive conponent, a nethod of using a conductive yarn

i s preferred. 17h&ochieldtexviamar hedbansydldoyt o A8butiess b, yaspecdipellyi.ng a
durabl e conductive fiber, e.g., a yarn which conprises a sheath-core
structure cobhegesaddensdtycanprilse mpfd dendatyi axe poteffmergb s adosdr e
conponent, in which a conductive agent (such as a conductive carbon bl ack,
a graphite poltiartoaldthinpseidinrhanddaabanisol52@opdidedines Knmedded, and a
pol ynmer having an excellent strength retentivity as a sheath conponent.
The contént Dfspéetivoablvicti ve agent in the conductive fiber is, for
exanpl e, about 0.1 to 20 parts by weight, preferably about 0.5 to 10 parts
by weight, and nore piefegedfy hbougcessargs sopdive bp weitdlstatdel ative to
100 parts by weight of the conductive fiber. Further, in the case of the
sheat h-core RIPRRYEY e @dnploatBdchilbEr cenApritivagPrAPeEdidIGy \b@ 21 MAR
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imparted to the fiber or fabric. As a method for imparting

C- the electirically conductive property, there may be
10 mentioned imparting an antistatic property to the fabric
by post-treatment (e.g., by coating the fabric with a
conductive component). In order to inhibit c¢lothing dust,
e.g., falling of the conduc_tive component, amethod of using
a conductive yarn is preferred. The conductive yarn
15 usually includes a yarn comprising a durable conductive
fiber, e.g., a vyarn which comprises a sheath-core structure
conjugated fiber comprising a conductive polymer, as a core
C component, in which a conductive agent (such as a conductive
carbon black, a graphite powder, a metal powder and a carbon
20 powder) is kneaded, and a polymer having an excellent
strength retentivity as a sheath component. The content
of the conductive agent in the conductive fiber is, for
example, about 0.1 to 20 parts by weight, preferably about
0.5 to 10 parts by weight, and more preferably about 1 to
25 5 parts by weight, relative to 100 parts by weight of the
conductive fiber. Further, in the case of the sheath-core

structure conjugated fiber comprising the conductive



agent-contai ning pol yner as a core conponent, the proportion of the
conductive agent in the core conponent s, for exanple, about 15 t€1§ﬂﬁqmy
wei ght, and preferably about 20 to 55% by wei ght. Furthernore, in Vie

5 preventing breakage of the fiber, the conductive fiber is preferably
woven or knitted as a yarn of 3 to 20 multifilaments into the fabric at
regul ar or constant intervals. The conduggi ve fi ber may be preferably
introduced into the fabric in a proportion of 1 strand per 10 inch or
thicker pitch, e. g. , about 20 to 1 strands per inch, preferably about 10
to 1.2 strands agentiesmtandno el aab cetputomperedt 5 sheands per
inch, regarding the conductive multifilanment conprising a plurality of
filaments as obxopordidn of the ganAyctiveagoontahtcth t¢ous GhReLeNE
antistatic degrees. Incidentally, the fiber to be used in the present

i nvention may B&.t FeatemplanyphoicdSstort ¢ dof waggbtichandpreferaly w st
“texturing process, an interlace process, a taslan process, a crinp
process, a mer @eutatZfotopbdtedy, wrd ditchr FHEtpesaPrgg, 18 deds©DHroofing,
a hydrophilic process, a water proofing, and a dye proofing, depending on
the purpode oPreNendiag bxegkagppef . thodfsiatoothel 6pRingE1VRef 4B8T pkdof
clothing of the present invention 25 conprises the above-nentioned fabric
(dust proof fabPreferapdie#pPaen e Kt FF 6F 1H& fubrd tUsE for the
dustproof clothing is not particularly limted to a specific one as 21 MAR

2007 - 27 multifilaments into the fabric at regular or constant
i inte:valé. The conductive fiber may be preferably
C introduced into the fabric in a proportion of 1 strand per
10 inch or thicker pitch, e.g., about 20 to 1 strands per inch,

preferably about 10 fto 1.2 strands per inch, and more
preferably about 5 to 1.5 strands per inch, regarding the
conductive multifilament comprising a plurality of
filaments as one strand (or one yarn), in accordance with
15 objective antistatic degrees.
Incidentally, the fiber to be used in the present
invention may be treated by any process or preoofing such
(:i ' as a false-twist texturing process, an inferlace process,
a taslan process, a crimp process, amercerization process,
20 a shrink proofing, a crease proofing, a hydrophilic process,
a water proofing, and a dye proofing, depending on the
purpose or the species of fiber.
[Dustproof clothing]
The dustproof clothing of the present invention
25 comprises the above-menticned fabric (dustproof fabric).
Moreover, the thickness of the fabric used for the dustproof

clothing is not particularly limited to a specific one as



far as the fabric can be used for a dustproof clothing wthout
deteriorating the objective effects of the invention. Further, in_h
clothing, the fabric nmay be I|ayered with another fabric or sheet 3—31 ﬁW“QE
the effects 5 of the invention are not deteriorated. In the case where the
fabric is a woven fabric, the thickness of the fabric 1is usually, for
exanpl e, about 0.12 to 0.5mm preferably,-about 0.15 to 0.4 nm and nore
preferably about 0. 2 to 0.3 mm at roomtenperature (about 15 to 25C)
under a pressure 10 of 23.5 kPa. Incidentally, it is not necessary that
all parts of fdie astips obdbrlotbamgbaresednposed dbistheosdnmelbalbuing | n
part (or area) of the clothing, which generates dust easily and requires a
hi gher air perwiedinut tdetehioparingStioé obgectivai affeayscofipthse t he

dust proof fabric. The other part (or rest) of the clothing may conprise a
fabric used fiorventiomventtiugrideusinpride «lagtihing,. Noe ebatericimaypbet (or
area) of the clothing, which generates dust easily and requires a higher
ai r perneabi | ilayendfe widht apbthhe Pabriotdy sheedyasohpr it thedafprbef
fabric conprising a large anount of the dustproof fiber. The other part
(or rest) 5 of athahel anMengioayarenpet stetedistpted! flabtihe cesprwbeng a
smal | amount of the dustproof fiber in the other part. In the dustproof

cl ot hi ng of tHdepiadadc isvarweoen fatFride Hig thdokesiss oy the fabriabric
is, for exanple, about 8 to 100 cm second, preferably about 9 to 80

cm second, ard msu@ldief &oabefampdet. aboud 80léntecCobdm. |IPreferehsy 21
MAR 2007 28 '
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about 0¢.15 to 0.4 mm, and more preferably about 0.2 to 0.3
mm, at room temperature (about 15 to 25°C) under a pressure
10  of 23.5 kPa.
Incidentally, it is not necessary that all parts
of the dustproof clothing are composed of the same fabric.
In part (or area) of the clothing, which generates dust
easily and requires a higher air permeability, the part
15 of the clothing may comprise the dustproof fabric. The
other part (or rest) of the clothing may comprise a fabric
used for a conventional dustproof clothing. Moreover, in
C part (or area) of the clothing, which generates dust easily
and requires a higher air permeability, the part of the
20 cleothing may comprise a dustproof fabric comprising a large
amount of the dustproof fiber. The other part (or rest)
of the clothing may comprise a dustproof fabric comprising
a small amount of the dustproof fiber in the other part.
In the dustproof clothing of the present invention,
25 the air permeability of the fabric is, for example, about
8 to 100 cm/second, preferably about 9 to 80 cm/second,

and more preferably about 10 to 50 cm/second. In the case



where the air perneability is too |low, since a wearer feels too nuggy on
wearing the dustproof clothing so that a wearing confortablenesszqs QQ@
obj ect of the present invention is hardly realized. Moreover, an ex@ pke
air 5 perneability confronts difficulty for inparting a higher dust
collection efficiency to the fabric concurrently. - The air perneability is
measured in accordance wwth JI'S (Japane | ndustrial Standards)

L-1096. 27. A (Frazier nethod). The air péerneability may be freely varied by
a 10 fiber fineness of a fiber constituting the fabric, a yarn fineness of
a yarn, a weavwaetenshé)aiof pehtebdbiicy asWwighbw,ofinde o abairerpeselmi t

area, and other factors. In the dustproof clothing of the present
invention, tRkeohim@laer ustweddlinecttimn @ifipdeiEendthiieg febrikatsa 15
attributed to higher degree of inhibition of dust generation. The fabric
t her ef or e haswpaetiagakloynflorglaelendisst apltitectowiedt fofi e ypréoesnexanpl e a
dust collection efficiency of not |less than 70% (e.g., about 70 to 1000),
pr ef er abl y notinkeasibhans ¥t d By grealalymd. 7MotreoeY),, aanex20ssbve air
preferably not | ess than 80% (e.g., about 80 to 95%. |In the case where
t he dust ®ol | petimeabefifityi eno¥roatsodififanpltifefbabimparsingaadgigiiert o use
for a dustproof <clothing. In particular, the fabric having a dust
col | ecti on ef lusitenoylettion ledsdctilkamryB8i¥% affeecidabuemiy Emdwmhirdamt By dust
generation, therefore, such a fabric can be wused in the application
required for Ehbi gher peuseabddlittectiisomeefsiureiderdey aceog-darapplwicEt iDIE i n a
clean room. 21 MAR 2007 - 29
(Japanese Industrial Standards) L-1096.27.A (Frazier
(: method). The air permeability may be freely varied by a
10 fiber fineness of a fiber constituting the fabric, a varn
fineness of a yarn, a weave density of the fabric, a weight
of the fabric per unit area, and other factors.
In the dustproof clothing of the present invention,
the higher dust collection efficiency of the fabric is
15 attributed to higher degree of inhibition of dust
"generation. The fabric therefore has preferably higher
dust collection efficiency, for example a dust collection
(; efficiency of not less than 70% (e.g., about 70 to 100%),
preferably not less than 75% (e.g., about 75 to 99%), and
20 more preferably not less than 80% (e.g., about 80 to 95%).
In the case where the dust collection efficiency is too
low, the fabric is inadequate to use for a dustproof
clothing. 1In particular, the fabric having a dust
collection efficiency of not less than 80% effectively
25 inhibits dust generation, therefore, such a fabric can be

used in the application regquired for a higher dust

collection efficiency (e.g., application in a clean room).



The dust collection efficiency is neasured by the following nmanner. A
sanple fabric is allowed to cover an opening of a circular cone V\M m(w
di aneter of 25cm and a height of 25cm Air is allowed to pass through the
fabric at a suction 5 of 2.83 liter/mnute, and a concentration (A) of dust
(the particle size of not nore than 0.3 pn) in the air is determned by a
particle counter. Imediately after the asurenent, a concentration (B)
of dust in the air is neasured in the sare manner as the concentration (A)
except 10 that the sanple fabric is renoved fromthe circular cone. By

usi ng the concmeid aalkitons] 144} ian@&iB)cidey dEsieaanld®byithe eblliowangy i s
cal cul ated based on the following fornula: Dust collection efficiency (%
= (1- A/B) x 1Qfarkfet ncideamplileyfapnst tefaanevidie toeasueenmniopenid) of a
dust concentration (Bo) may be nmeasured in the same nmanner as in the dust
concentrati on aeastrehentcéid) with sh@isaseerwber 25tineandnaehtighitonEBO)
significantly differs fromthe concentration (B), it is preferred to
renmeasur e t he Zznconédnt 1 atildrwed) té pasentiancu giy thieef #lwcie acya sfiction
measurenent. According to the present invention, since the dustproof

cl ot hi ng Gonprafses 88 Laber¢masunel, | amd aatoheastrapdnn OA) tde dusldr ( the
conpri ses the dustproof fiber containing 25 the photocatal yst and the

dust - col | ecti nhmagerte diwe dfisiet andrel thanng. hagmfoipathbi kiikyief a high
dust <collection efficiency and an air perneability. That is, 21 MAR 2007

- 30 determined by a particle counter. Immediately after the

C

measurement, a concentration (B) of dust in the air is
measured in the same manner as the concentration (A) except
10 that the sample fabric is removed from the circular cone.
By using the concentrations, (A) and (B), the dust
collection efficiency is calculated based on the following
formula:
Dust collection efficiency (%) = (1-A/B) x 100
15 Incidentally, just before the measurement of (A),
a dust concentration (B;) may be measured in the same manner
as in the dust concentration measurement (B). In the case
(;; where the concentration (B,) significantly differs from the
concentration (B), it is preferred to remeasure the
20 concentration (B) for enhancing the accuracy of
measurement.

According to the present invention, since the
dustproof clothing comprises a fabric as well as at least
part of the fabric comprises the dustproof fiber containing

25 the photocatalyst and the dust-collecting agent, the
dustproof clothing has compatibility of a high dust

collection efficiency and an air permeability. That is,



t he dustproof clothing has a high dust collection efficiency and an air
pernmeability with an enhanced or inproved |evel, and ensures
confortabl eness to wear w thout feeling nmuggy. The dustproof cl ot r%HA%?W
the 5 present invention is therefore suitable for a work clothing (or
working wear) in a clean room and others. In order to inhibit the dust
generation fromthe viewoint of aIIergo§6s_prevention, for exanple, the
dust proof clothing of the present inventionh may be used 10 as a clothing or
garnent for daily or hospital use (e.g., a clothing or garnment such as a
lingerie, an ionerahshbroof alswBaher hels jaunyieh cugtackdiledt® ang, a
gown, a white coat or |ab coat, slacks (e.g., trousers, or pants) , a
sock, a gl oveefdisteakiyngndaanapien peanad idttyorwidap;am dsdticdd @rt onel
or wiper; and a handkerchief). Further, the dustproof clothing of the
present inventimprbseduilbgille ahdr eaBuappl icoaifican aba@hasad o hedr dust
collection efficiency and an air perneability, for exanple, is suitably
used as a cl othibpoat dgeedent (haggy,. arnéofbsbgradbfsulbtAsng war khel ot hi ng,
a hat or cap, and a grove; a mask; and a towel or w per) for a clean room
i n variouss el eptesantsindaret idsn secthas foserudaatiet H6r beednklcdgth oy
exanple, the work clothing for a clean room (clean room cl ot hi ng)
i ncl udes, depetfdtngooRiagciveanl}i nesa kéean aboihe atldeathzh-sr.oom a
hi gh-performance air-intake type coverall conbined wth a hood having a
i fesaver, a common twbepdrder stp tinhibit athe s ta geereerad] igurfpose the
t wo- pi ece suit, and others. 21 MAR 2007 - 31

( viewpoint of allergosis prevention, for example, the

dustproof clothing of the present invention may be used
10 as a clothing or garment for daily or hospital use {(e.g.,
a clothing or garment such as a lingerie, an inner fabric,
a sweater or jumper, a jacket, a pajama, a gown, a white
coat or lab coat, slacks (e.g., trousers, or pahts) ., asock,
a glove, a stocking, an apron, and a hat or cap; a mask:
15 a towel or wiper; and a handkerchief). Further, the
dusiproof clething of the present invention is suitable
for an application required a high dust collection
(.' efficiency and an air permeability, for example, is
suitably used as a clothing or garment (e.g., a clothing
20 such as a work clothing, a hat or cap, and a grove; a mask;
and a towel or wiper) for a clean room in various electronics
fields such as a semiconductor technology. For example,
the work clothing for a clean room (clean room clothing)
includes, depending on a cleanliness level of the clean
25 room, a high-performance air-intake type coverall combined
with a hood having a lifesaver, a common two-piece suit

with a hood, a general-purpose two-piece sult, and others.



The dustproof clothing of the present invention is adaptable for all these
applications. EXAMPLES 5 The foll owi ng exanples are intended to quﬁggﬁﬁi
this invention in further detail and should by no neans be interpre S
defining the scope of the invention. Exanple 1 [Preparation of
Zn(OH) 2-Ti 3(PO4) 4-Ti 02 conposition) 10 To one liter of a distilled water
was added an aqueous solution (60g) of gitaniumsulfate (concentration of
30% by weight), and the resulting solution was m xed. To the m xture was
added dropwi se an aqueous sol ution (about 98g) of phosphoric acid

(concent r at i oBhef dus¥ppofeicdmthit®r wift Hhe drapans: gliveert Wi t &s
precipitate. Further, 50.3g of zinc sulfate (ZnSO. 7H20 was added
dropwi se to théaptebdet dor @bdt hhesend@pisidatiang. To the resul ti ng opaque
aqueous sol ution was added dropw se an aqueous solution of sodium

hydr oxi de (concentration of 15% by weight) wth 20 m xing to adjust the pH
value to 7.0, and a mxture of a white precipitate containing

Zn(11)-Ti (1'V) was obtained. To the rESaMEREE containing the mixture of the
precipitate, titaniumtetrachloride (379) was added dropw se under
stirring,5and furtherTha ﬁq&é@ﬁéngoﬁﬁﬁm@ae§f@?ﬁﬁiﬂﬁQEﬂ drodegcribe
(concentration of 15% by weight) was added dropwi se with m xing to adjust
the pH val ue £tbig. dnvgpgioa Apedupithgre deddidi Aty shafl Y B9 deais

obtai ned. The 21 MAR 2007 - 32 _obtained precipitate was filtered, washed
wWith a warm be interpreted as defining the scope of the invention.

Example 1
(; [Preparation of Zn(OH),-Ti;(P0O4),4-TiO, composition]
10 To one liter of a distilled water was added an

aquecus solution (60g) of titanium sulfate (concentration
of 30% by weight), and the resulting solution was mixed.
To the mixture was added dropwise an aqueous solution (about
98g} of phosphoric acid (concentration of 15% by weight)
15 with mixing to give a white precipitate. Further, 50.3g
of zinc sulfate (ZnS0,*7H,0) was added dropwise to the
resultant mixture under stirring. To the resulting opaque
(:. aqueous solution was added dropwise an aqueous solution
of sodium hydroxide (concentration of 15% by weight) with
20 mixing to adjust the pH vélue to 7.0, and a mixture of a
white precipitate containing Zn(II)-Ti(IV) was obtained.
To the resultant containing the mixture of the precipitate,
titanium tetrachloride (37g) was added dropwise under
stirring, and further an agqueous solution of sodium
25 hydroxide (concentraticn of 15% by weight) was added
dropwise with mixing to adjust the pH value to 7.0, and

a precipitate containing titanium oxide was obtained. The



dei oni zed water thoroughly, dried, and pul verized to a particul ate having
a nean particle size of not nore than 120 pm then a conposition 91 MAR 2007
containing Zn(OH)2, Ti3(POX)4 5 and T'02 at a weight ratio
[Zn(OH) 2/ Ti 3(PO4) 4/ T' 02] of 38/28/ 34 was obtained. [Production of fiber]
The conposition obtained by the above manner was added to a DM S-nodifi ed
pol ybutyl ene terephthalate (PBT) 10 [a ggpal yner nodified with 2.5 nol % of
di ret hyl isophthalate (DMS) relative to the total dicarboxylic acid
conponent] in a proportion of 5% by weight relative to the total weight,
and the m xt undteadseek pnateihidte vkaeafth higedbyd a easivedt whblal aneabod to
prepare a pellet. The 15 PBT pellet and a pell et conposed of a regular PET
(pol yet hyl ene dedroayiltelinlvattedr fidrofauygrlwerdrsad] emm@dptbvefibed- forai ng by
a sheath-core structure conjugated nelt spinning nethod at a sheath/core
rati o of 50/ 5@afwdicgiltate dtavdngnat medinspesitngleheiPBTopehdbtmene thven PET
pell et 20 as a sheath conponent and a core conponent, respectively.
Furt her the ohtai med ftihleer avasmpwisjiddioad dom tetimatnehizng Gdhld,, Tal,$804L W, St i ng
processes to give a textured yarn having a round cross-section, conposed
of a sheabh-cand §tHOychdr e wedghds racicoltdm{Wdl)s, /TiihéPOf ) | AMEMf] of
(nultifilament) (167 25 dtex, 48 filament (F), fiber fineness of
monof i | ament : 38/28/3tdewas wibiaimadber: 0 T/m. [Production of fabric] 21
MAR 2007 33 The textured yarn conposed of a sheath-core
[Production of fiber]
The composition cobtained by the above manner was
(~ added to a DMIS-modified polybutylene terephthalate (PBT)
10 [a copolymer modified with 2.5 mol% of dimethyl
isophthalate (DMIS) relative to the total dicarboxylic
acid component] in a proportion of 5% by weight relative
to the total weight, and the mixture was extruded with
kneading by a conventional method to prepare a pellet. The
15 PBT pellet and a pellet composed of a regular PET
(polyvethyvlene terephthalate) for fiber were subjected to
fiber-forming by a sheath-core structure conjugated melt
(: spinning method at a sheath/core ratio of 50/50 (weight
ratio) with disposing the PBT pellet and the PET pellet
20 as a sheath component and a core component, respectively.
Further the obtained fiber was subjected to stretching and
false-twisting proéesses to give a textured yarn having
a round cross-section,'composed of a sheath-core structure
composite continuous fiber filament (multifilament) (167
25 dtex, 48 filament (F), fiber fineness of monofilament: 3.5
dtex, twist nﬁmber: 0 T/m).

[Production of fabric]



structure conposite continuous fiber filanment which was obtained by the
above manner, and a textured yarn conposed of a continuous fiber ,of

regul ar polyester (110 dtex, 5 48 filanment, fiber fineness of nonéko&H&%:
2.3 dtex, twi st nunber: 100 T/m were used as a weft and a warp,
respectively, to make a 2/3 twll|l weave fabric having a fabric weight of
126 g/ 2 (thickness under a pressure of 533.5 kPa: 0.22m). Incidentally,
into the fabric, a 10 sheath-core structure conductive fil ament
(rmultifilament, 44 dtex, 8 filanents) was woven at lcmintervals, where

t he sheat h-core structliree teortdtredd weaifri |comgiseod gt | sesheathytone6 as a
core conponent and a nylon 9T as a sheath conponent. The nylon 6 contai ned
33% by wei ght stfrectifirec aroyeds Viee cagibioimuand £ tisenyf bhaBdn vashachpokganm de
obtained fromterephthalic acid as a dicarboxylic acid unit and a mxture
of 1, 9-nonanediterdicedby hawtboie ha8neact anédi amixiaed yamg cwhposedti o
(1, 9- nonanedi am de/ 2-net hyl -1, 8-oct anedi am ne) of 8/2] as a 20 di am ne
unit. The propdr ta aentigiughts ribithey) of a heaorar pelwsvert plibedsdeat h was
13/87. The filament was conposed of four domains as the core conponent in
the cros§-sed8 diilgimerite fiilweminefesdust moléEtianentef 2i 8i éhey. of the
fabric was 84. 7% and the air perneability 25 thereof was 15.5 cnif second.

[ Producti on oftwiust pradferc| dttl riyjm)A wess pisadk suia wefh anfioadwaop.a cl ean

roomwas 21 MAR 2007 - 34 produced by using the above-nentioned fabric in
conformty regspectively, to make a 2/3 twill weave fabric having a

fabric weight of 126 g/m? {thickness under a pressure of
(i 23.5 kPa: 0.22mm). Incidentally, into the fabric, a
10 sheath-core structure conductive filament (multifilament,
44 dtex, 8 filaments) was woven at lcm intervals, where
the sheath-core structure conductive filament comprised
a nylon 6 as a core component and a nylon 9T as a sheath
component. The nylon 6 contained 33% by weight of a
15 conductive carbon, and the nylon 97 was a polyamide obtained
from terephthalic acid as a dicarboxylic acid unit and a
mixture of 1,9-nonanediamide and 2-methyl-1,8-
(:: octanediamine [mixing molar ratio (1,9-
nonanediamide/2-methyl-1, 8-octanediamine) of 8/2] as a
20 ~diamine unit. The proportion {(weight ratio) of the core
relative to the sheath was 13/87. The filament was
composed of four domains as the core component in the
cross-section of the filament. The dust collection
efficienqyofthefabricwas84.7%,andtheairpermeability
25 thereof was 15.5 cm/second.
[Production of dustprocf clothing]

A two-piece suit with a hood for a clean room was



to a standard of a commercially avail abl e dustproof clothing of
Conparative Exanple 1, and the test of confortableness to wear w§§ AR2007
performed with 10 workers. In 5 a working condition for 8 hours u eM a
roomtenperature of 25C and a humdity of 60%H (relative humdity), al
wearers did not feel heat and humdity at all and felt significantly
confortable to wear even working with perspiration. As a result, the
clothing was extrenely 10 appreciated. anple 2 A 2/3 twill weave fabric
having a fabric weight of 133 g/n2 (thickness under a pressure of 23.5

kPa: 0.23mm) pweduetiebiassihg dakbéne-nbeal bnsQr@tidshusSneormpsyte 15
filanment produced in Exanple 1 and a textured yarn conposed of cont1nuous

fiber of a regyl ar sRahvRStero wém@%cf@ll{rﬁmbléi@@é@f@@fess of

nonofilament: 3.5 dtex, twist C.' nunber: O m alternately as a weft, and

using a textupgdtnialgn oo RE-af1 v GRMngUoUs, fadhertid eeseogkar
pol yester 20 (110 dtex, 48 filanent, fiber fineness of nonofilanent: 2.3

dtex, tw st nusheorth®deheys 86 wedBiRs bastdentalwish liowerkbesf abrwc, the
same sheath-core structure conductive filanent as in Exanple 1 was woven

at lcmingerval gorkhag duaiicabheebiron wéhi§i @Ndyr 0d #dien fedMperaver82. 7%
and 25 the air perneability thereof was 9.8 cm second. Using the fabric, a

dust proof cl obki Dg°@wasn@rLAUGRE1 iy td¥e s PiE: BRI t1wS Hulnfaerp) € d11 and
the test of confortableness to wear 21 MAR 1007 35 was perfornmed with 10
wor kers sim | geairergxand @ot. fleelaheat and humidity at all and felt
significantly comfortable to wear even working with
C persﬁ:iration. As a result, the clothing was extremely
10 appreciated.
Example 2
A 2/3 twill weave fabric having a fabric weight
of 133 g/m2 (thickness under a pressure of 23.5 kPa: 0.23mm)
was obtained by using the sheath-core structure composite
15 filament produced in Example 1 and a textﬁred yvarn composed
of continuous fiber of a regular polyester (16'7 dtex, 48
filament, fiber fineness of monofilament: 3.5 dtex, twist
C_ number: 0 T/m) alternately as a weft, and using a textured
varn composed of a continuous fibexr of a regular polyester
20 {110 dtex, 48 filament, fiber fineness of monofilament:
2.3 dtex, twist number: 100 T/m) as a warp. Incidentally,
iﬁto the fabric, the same sheath-core structure conductive
filament as in Example 1 was woven at lcm intervals. The
dust collection efficiency of the fabric was 82.7%, and
25 the air permeability thereof was 9.8 cm/second. Using the

fabric, a dustproof clothing was produced in the same manner

as in Example 1, and the test of comfortableness to wear



wor ki ng under the sanme conditions as Exanple 1, all wearers did not
specially feel heat and hum dity and felt confortable to wear evez}gmm 10070
with perspiration. As a 5 result, the clothing was appreciated. anple 3
A crystal of copper sulfate (43.99) was dissolved in one liter of a
distilled water, and an aqueous solution (60g) of titaniumsulfate
(concentration: 30% by weight) 10 was addgd_to the resulting aqueous’
solution. About | Qg of 15% by wei ght phosphoric acid solution was added
dropwise to the mxture with stirring under a roomtenperature to give a
whi te precipi wvakepefberpedcwpthal @-worken €idignilsot Wd @kafrdioluti on)a and
471g of a sodiumsilicate 15 contai ning aqueous solution (B sol ution),
whi ch was pr epakdédgbyndét tHengasediamd siidcatne Mkahphedi shillllvwchyater to
30% by wei ght and addi ng 15% by wei ght of a sodi um hydroxi de aqueous
sol ution (30nt)idt aotthepeaidiatidy Falalt ilprat amd dumuitdity saphrdd et beakers with
stirring. The A solution 20 and the B solution were added dropwi se with
stirring in aomfpnrébbde thavged awdi viullkinlg efith destplilrediwateraAsca t hat
the pH value of the m xture becone al ways about 7. As a result, a bluish
white pregi pi rakaltonthenicigth@md WasTiappecSdi2dvas obt ai ned. The bl ui sh
white 25 precipitate was washed thoroughly with a distilled water, and
then dried at cExauopléeBperature. The dried product was pul verized to give
a powder, and the powder was mxed 2 1 MAR 2007 - 36 wth titani um oxide
powder at a proportioh ofygbaparf sopper sulfate (43.9g) was dissolved
in one liter of a distilled water, and an agueous solutiocon
(i' (60g) of titanium sulfate (concentration: 30% by weight)
10 was added to the resulting aqueous solution. About 10g of
15% by weight phosphoric acid solution was added dropwise
to the mixture with stirring under a room temperature to
give a white precipitate. The precipitate-containing
solution (A solution), and 471g of a sodium silicate-
15 containing aqueous solution (B solution), which was
prepared by diluting sodium silicate with a distilled water
to 30% by weight and adding 15% by weight of a sodium
(:; " hydroxide agqueous soluticn (30ml) to the diluted solution,
were put in separate beakers with stirring. The A solution
20 and the B solution were added dropwise with stirring in
a container charged with 500 ml of a distilled water so0
that the pH value of the mixture become élways about 7.

As a result, a bluish white precipitate containing
Cu(II)-Ti(IV)-SiO, was obtained. The bluish white

25 precipitate was washed thoroughly with a distilled water,
and then dried at a room temperature. The dried product

was pulverized to give a powder, and the powder was mixed



wei ght of the resulting powder relative to 20 parts by weight of the
titani um oxi de powder. The resultant m xed powder was further pujyeR2gg
finely to obtain a m xed 5 powder having a nean particle size of not nore
than 1 m containing Cu(l1)-Ti(1V)-S 02-T'02. In the same manner as in
Exanple 1, the m xed powder was added to the sheath conponent in the fiber
at a proportion of 10% by weight relatiyg to the total weight 10 to
produce a sheath-core structure conposite continuous fiber filanment having
a nodified cross-section (nultifilanment) (167 dtex, 48 filanment, fiber
fineness of wohdftidaehntm Gbdetimxwdemiast anproport@ol/ n¥. 8 Thparté Hus
obt ai ned fiber was nade into a fabric in the sane manner 15 as in Exanple
1, and furtheweight afdédepresuiléiomhipegyded relrg fwbria,2a marfabrivy wei ght
was 128 g/ nm2, the dust <collection efficiency was 81.5% and the air
perneability wedght30f e dddemd.unT b ides powfleront Dt aldsnkisant onisezd i n
t he dust proof clothing reveal ed that the dustproof 20 clothing was sonmewhat
inferior in conWéerawhenéusthert pulvelrduEisichd iofelix dipplabtigiba mixed
significantly superior to the conventional dustproof clothing. Conparative
Exanpl e 15 A 2p8wtier| haweayeafradan cpdmvinyeasiadrof mwel givre 28had L1460 g/ n2
(thickness under a pressure of 23.5 kPa: 0. 18nm obtained by using a
t extured yar nconhpdsédgofugdITontihi¥us Sil,b&iOgf a regul ar pol yester (110
dtex, 48 filanent, fiber 21 MAR 7007 37 fineness of nonofilanent: 2.3
dtex, tw st nunber of Inghe same manner as in Example 1, the mixed powder
was added to the sheath component in the fiber at a
(: proportion of 10% by weight relative to the total weight
10 to produce a sheath-core structure composite continuous
fiber filament having a modified cross-section
{multifilament) (167 dtex, 48 f£ilament, fiber fineness of
monofilament: 3.5 dtex, twist number: 0 T/m}. Then,‘thus
obtained fiber was made into a fabric in the same manner
15 as in Example 1, and further into a dustproof clothing.
In the fabric, the fabric weight was 128 g/mz, the dust
collection efficiency was 81.5%, and the air permeability
(:} was 13.6 cm/second. The test of comfortableness to wear
‘in the dustproof clothing revealed that the dustproof
20 clothing was somewhat inferior in comfortableness to the
clothing of Example 1, but significantly superior to the
conventional dustproof clothing.

Cqmparative Example 1
A 2/3 twill weave fabric having a fabric welght
25 of 119 g/m2 (thickness under a pressure of 23.5 kPa: 0.18mm)
obtained.by'using a textured yarn composed of a continuous

fiber of a regular polyester (110 dtex, 48 filament, fiber



100 T/m tw st nunber of weft: O T/n) comrercially available as a fabric
for a dustproof clothing, and a two-piece suit wth a hood for a cbg@w2m7
room were procured. The dust 5 collection efficiency of the fabrig

80.4% and the air perneability thereof was 4.4 cm second. The test of
confortabl eness to wear of the dustproof clothing was perfornmed in the
same manner as in Exanple 1, and 8 out_ gf 10 workers appreciated the
clothing as unconfortable 10 and m sery to wear because of nmuggy heat in a
work with perspiration. Conparative Exanple 2 [Preparation of

Zn( OH) 2/ Ti 3( P&Arenessposi honofildnenfueduld St itori sdf nbhmbam am watpate 15
(concentration of 30% by weight) was added and m xed to one liter of a
distilled wat é00 Tom{ hwisitxiunzenes weltied 0 Winopepsaeariajlyoarsasbilie on of
phosphoric acid (concentration of 15% by weight) with mxing to give a
white precipiasaaefalpric for, atdusthereoes utlatritimg x tamde awesgo agdilede 29att opw se
zinc sulfate (ZnSM4. 7H20) under stirring. An aqueous solution of sodium
hydr oxi de (comwd&ht mahiomd dorl s lipanngiagin Jwesss modadrelt opvilee dust he

resul ti ng opaque aqueous solution with mxing to adjust the pH value to
7.0, andba nietldeetdnaefhiictepcycdhitthe Eabvntavas P .25 Zapd FheTai{rV) was
obt ai ned. The obtained precipitate was filtered, washed with a warm

dei oni zed wat permigebddgditlyy themedtt Was dv.idedmirequnder iThed tegtgiofe a

Zn(OH) 2/ Ti 3(PO4)4 2 1 MAR 1007 - 38 composition.
comfortableness to wear of the dustproof clothing was

performed in the same manner as in Example 1, and 8 out

(— of 10 workers appreciated the c¢lothing as uncomfortable
10 and misery to wear because of muggy heat in a work with
perspiration.

Comparative Example 2
[Preparation of Zn(OH),/Ti,;(PO,}, composition]
An aqueous solution of titanium sulfate
15 {concentration of 30% by weight} was added and mixed to
one liter of a distilled water. To the mixture was added
dropwise an agueous solution of phosphoric acid
C {concentration of 15% by weight) withmixing to give a white
precipitate. Further, to the resultant mixture was added
20 dropwise zinc sulfate (ZnS0,°7H,0) under stirring. An
aqueous solution of sodium hydroxide (concentration of 15%
by weight) was added dropwise to fhe resulting opagque
' aqueous solution with mixing to adjust the pH value to 7.0,
and a mixture of a white precipitate containing
25 Zn{II)-Ti(IV) was obtained. The obtained precipitate was

filtered, washed with a warm deionized water thoroughly,

and then dried and pulverized to give a Zn(OH},/Ti,(PO,),



[ Production of fiber] The conmposition (3.5% by wei ght) obtained by the
above manner was added to the above-nentioned DM S 5 nodified PBY 1 MR 7007
(pol ybutyl ene terephthalate), and the m xture was extruded w th kneading
by a conventional nethod to prepare a pellet. The pellet and a regular PET
(pol yet hyl ene terephthal ate) for fiber were subjected to fiber-formng by
a sheath-core structure conjugated nelt ;L0 spinning nethod at a wei ght
ratio of 50/50 with disposing the PBT pellet and the PET pellet as a
sheat h component and a core conmponent, respectively. Further the obtained
fiber was subgeqiedtitoostretching and fal se-twi stiing processes to give a
textured yarn conposed of a sheath-core 15 structure conposite filament
(167 dtex, 48 flPlraxderattyion [offr dudetrilon of fabric] The textured yarn conposed
of the sheath-core structure conposite filanment obtained by the above
manner and a text ur étheyarompesniposed (&f. 5 bagwedghidl pbshéne@lb§ 2Bedt ex,
48 filanment, twi st nunber: 100 T/m were used as a weft and a warp,
respecti vel y,abavaerakanrerR /¥t viddedebw ethé¢ abbove hmenhgonefiabMLE ~wei ght  of
128 g/ n2. The dust collection efficiency of the fabric was 84.5% and the
ai r  per Beabinddif itdre PEEf ( nwky Bt Bleng Secepd.th2d aGeniparad ithe Ekalpre 3
Anat ase titani um oxi de having a photocatalytic activity was added to the
above- ment i o B ST uief]l fwiddh 2MaaR yQ0yy a eonveBTi¢palybathpbdngo
terephthalate) in a proportion of 2.0%
prepare a pellet. The pellet and a regular PET
(polyethylene terephthalate) for fiber were subjected to
e fiber—forming by a sheath-core structure conjugated melt
10 spinning method at a weight ratio of 50/50 with disposing
the PBT pellet and the PET pelleft as a sheath component
and a core component, respectively. Further the obtained
fiber was subjected to stretching and false-twisting
processes to give a textured yarn composed of a sheath-core
15 structure composite filament (167 dtex, 48 filament).
[Production of fabric]
The textured varn composed of the sheath-core
(; structure composite filament obtained by the above manner
and a textured yarn composed of a regular polyester (110
20 dtex, 48 filament, twist number: 100 T/m) were used as a
weft and a warp. respectively, to make a 2/3 twill weave

fabric having a fabric weight of 128 g/mz. The dust
collection efficiency of the fabric was 84.5%, and the air
permeability thereof was 13.8 cm/second.
25 Comparative Example 3
Anatase titanium oxide having a photocatalytic

activity was added to the above-mentioned DMIS-modified



by weight relative to the total weight, and the m xture was extruded with
kneadi ng by a conventional nethod to prepare a pellet. The PBT p?hl@h l@[ﬁd
a regular PET 5 (polyethylene terephthalate) for fiber were subjectedt
fiber-formng by a sheath-core structure conjugated nelt spinning nmethod
at a sheath/core ratio of 50/50 (weight ratio) wth disposing the PBT
pellet and the PET pellet as a sheath oé)%rp_onent and a core conponent,
respectively. 10 Further, the obtained fiber was subjected to stretching
and fal se-twi sting processes to give a textured yarn conposed of a

sheat h- cor e spBUC{pwEybotpbshéetéréphehalatdp7intenroidfilament )2. Okhe
textured yarn conposed of the sheath-core structure conposite fil anent

obt ai ned by the ¥&igbbveechahner andthet ¢éptatedeyght ,camdiotded ofixturegul ar
pol yester (110 dtex, 48 filanment) were used as a weft and a warp, -
respectivel y,was eskeuded/ B8itw kheadang babri co@venttdwnag. aneftdird ccavei ght

of 129 g/ n2. The dust collection efficiency of the fabric was 27% and the
ai r perneabi | ptgpaR® ahpeddétwasTis. PBEnpaskteondan@laMARIUQBE PET40 0 WO vy
W C woO41i4d4rnw 3> bPW' dHN 005 mHao O4- Gn UNtTH
,GNO OH U (pblyethylene terephthalate) for fiber were subjected to

Eiber-forming by a sheath-core structure conjugated melt
spinning method at a sheath/bore ratio of 50/50 (weight
ratio) with disposing the PBT pellet and the PET pellet
(i as a sheath component and a core component, respectively.
10  Further, the obtained fiber was subjected to stiretching
and false-twisting processes to give a fextured yarn
composed of a sheath-core structure composite filament
(167 dtex, 48 filament). The textured yarn composed of the
sheath-core structure composite filament obtained by the
15 above manner and a textured yvarn composed of a regular
polyester (110 dtex, 48 filament) were used as a weft and
a warp, respectively, to make a 2/3 twill weave fabric
(i' having a fabric weight of 129 g/mz. The dust collection
efficiency of the fabric was 27%, and the air permeability

20 thereof was 15.4 cm/second.
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As shown in Table 1, the fabrics employed in
Examples 1 and 2 of the dustproof clothing of the present
invention have much higher dust collection efficiency than
that of Comparative Example 1 being actually on sale, and
5 ensures a high air permeability at the same time. In the
fabric production of the present invention, a textured yarn
composed of a sheath-core structure compqsite filament
(167 dtex, 48 filament) containing the photocatalyst and
C' the dust-collecting agent is not necessary needed to be
10 used at a proportion of 100%. Use of the yarn only in the
weft as Example 1, or use of the yvarn only in the half weft
as Example 2 realizes the objects of the present invention.
(Moreover, as apparent from Comparative Examples 2 ang 3,
use of the photocatalyst alone or the dust-collecting agent
15 alone fails to improve the dust collection efficiency as
shown in Examples 1 and 2. Therefore, it is revealed that
compounding (complex) of the photocatalyst and the
( dust-~collecting agent ensures the improved dust coilection
efficiency of the present invention).
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20 42 21 MAR 2007 is claimed is: 1. A dustproof clothing which

conprises a fabric, geeidh/akcbaast part of the fabric conprises a
dust proof fiber containing a photocatalyst and a dust-collecting agent,

the fabric weight per unit area is 50 to 300 g/n2' and the air
perneability of the fabric is 8

2. A dustproof clothing according to claim 1,
wherein the dust-collecting agent comprises a quadrivalent metal

phosphate and a bivalent metal hydroxide.

3. A dustproof clothing according to claim 1,
wherein the dust-collecting agent comprises a phosphate and a
hydroxide, and the phosphate comprises at least one quadrivalent
metal selected from the group consisting of the metals of the
Group 42 and 4B elements of the Periodic Table, and the
hydroxide comprises at least one bivalent metal selected from
the group consisting of the metals of the Group 2A, 6a, 7A, 8, 1B

and 2B elements of the Periodic Table.

4, A dustproof clothing according te claim 2,
wherein at least one member selected from the group
consisting of the quadrivalent metal phosphate and the

bivalent metal hydroxide is in a hydrate form.

5. A dustproof clothing according to claim 2,

wherein both the gquadrivalent metal phosphate and the



to 100 cnmlisecond. 2. A dustproof clothing according to claim1l, wherein
the dust-col |l ecting agent conprises a&guadrivalent metal phosphapd pRde
bi val ent netal hydroxide. 3. A dustprdagf clothing according to claim1,
wherein the dust-collecting agent conprises a phosphate and a hydroxide,
and the phosphate conprises at |east one quadrivalent netal selected from

t he group_Pgbq]{gigLie%;tin%g:}%l tfﬂ%‘ﬁ%l. aoge tﬂg a Ci}g(?]p?él@ jfaggmle el emrents of the

Peri odi c e conpri ses east oné bival ent netal
selected from the group consisting of the netals of the Goup 2A, 6A 7A
8, 1B and 2B el enents of the Periodic Table. 4. A dustproof clothing

according to claimZ aWIREEH LA chBBRIn M BARRY &¢lackgdifrom the group
consi sting of the quadrivalent netal phosphate and the bivalent netal

hydr oxi de yhgrkin acHy Phakeches1ystdc ?Q&@éspra(?lotapﬁieﬂﬂMi%ﬁ@ﬁgﬁé‘lg. to claim
2, wherein both the quadrival'ent netal phosphate and the 43 21 MAR 2007

bi val ent nmetal hydroxide are in a hydrate form 6. A dustproof clothing
according to claim1l1, wherein the photocatal yst conprises an optical

sem conductor. 7. A.dustdy<agdrdd OtdlidighiacC eicdioidiing Aaidnalim wherein the
phot ocat al yst conpri ses an oxi de sem conductor. 8. A dustproof clothing
accor di ng wherelmithel phowdiartail pst hemphotec amaby Sde caipEbs@sct@® . 0xi de, and
the oxide conprises at |east one netal selected fromthe netals of the
G oup 4A, 6A, 2B and 4B el enents of the Periodic Table. 9. A dustproof

cl ot hing according to claima1,

8. A dustproof c¢lothing according to claim 1,
wherein the photocatalyst comprises an oxide, and the oxide
comprises at least one metal selected from the metals of the

Group 44, 6A, 2B and 4B elements of the Periodic Table.

9. A dustproof cleothing according to claim 1,

wherein the photocatalyst comprises titanium dioxide.

10. A dustproof clothing according teo claim 1, wherein
the proportion of the photecatalyst is 0. 1 to 25 parts by
weight relative to 100 parts by weight of the dustproof fiber,
and the proportion of the dust-collecting agent is 1 to 25 parts
by weight relative to 100 parts by weight of the dustproof

fiber.

11. A dustproof clothing according to claim 1, wherein

the dustproof fiber comprises a polyester-~series fibker ,

12. A dustproof clething according to claim 1, wherein
the twist number of the dustproof fiber is 0 to 200 T/m, and the
dustproof fiber comprises a multifilament fiber having a yarn

fineness of 56 to 220 dtex.

13. A dustproof cleothing according to claim 1, wherein

the fabric further comprises a conductive fiber.



wherein the photocatal yst conprises titanium dioxide. 10. A dust proof
clothing according to claiml, wherein the proportion of the pho} paaRajyst
is 0. 1to 25 parts by weight relati4®e to 100 parts by wei ght of the
dust proof fiber, and the proportion of the dust-collecting agent is 1 to
25 parts by weight relative to 100 parts by wei ght of the dust proof

fiber. 11. A dustpsoofy chakbpRgoaccardtimegt OactatMdg wWher eiRimt he
dust proof fiber conprises a polyester-series fiber . 12. A dustproof

cl ot hi ng vetcﬁmidn rget dusitaicml lecwhen ed Ffidilpacywost thantiebrbdé 1hendust pr oof
fiber is OT/ andthe dust proof fiber conprises a nultifilanment
fiber haV%%ﬁS 3 Fneness of 56 to 220 dtex. 13. A dustproof clothing
according to cIa|n11 wherein the fabric further conprises a conductive

fiber. 44 2 1 NMAR 2004 qispAfustiBEROhg Céﬁch!dl%gaqt%()'i:%@ﬂ fo claiml,
wherein the dust collection efficiency of the fabric is not |ess than 70%

15. A dustiprdofigl at biaghavgondeng ino aclcdiemnt roamhi ch is a clothing used in
a clean room 16. A use of a clothing for collecting dust, wherein the
clothing conprises a fabric, at |east part of the fabric conprises a

dustproof fiber xontAinapa Photecaind ysér ansl Be@usiig cotbect i ng  agent,
the fabric weight per unit area is 50 to 300 g/n®, and the air

per meabi I'Fheredn Ehe ¢laihiedi somptiscroe femikeond.

at least part of the fabrlc comprises a dustproof
fiber containing a photocatalyst and a dust-collecting
agent,

the fabric weight per unit area is 50 to 300 g/m?,

and the air permeability of the fabric is 8 to 100

cm/second.

17. A use of a fabric for collecting dust, wherein at
least part of the fabric comprises a dustproof fiber
containing a photocatalyst and a dust-collecting agent,

the fabric weight per unit area is 50 to 300 g/m?,

and the air permeability of the fabric is 8 to 100

cm/second.

18. A method for collecting dust, which comprises
bringing dust into contact with a dustproof clothing,
wherein the dust clothing comprises a fabric,

at least part of the fabric comprises a dustproof

fiber containing a photocatalyst and a dust-

collecting agent,
the fabric weight per unit area is 50 to
300 g/m?, and the air permeability of the

fabric is 8 to 100 cm/second.



17. A use of a fabric for collecting dust, wherein at |east part of the
fabric conprises a dustproof fiber containing a photocatal yst a%‘| ﬂAi}? 7
dust-col |l ecting agent, the fabric wei4ht per unit area is 50 to 0g ngfg
and the air perneability of the fabric is 8 to 100 cnfsecond. 18. A nethod
for collecting dust, which conprises bringing dust into contact with a
dust proof clothing, wherein the dust clothing conprises a fabric, at | east
part of the fabrix cuMdtses FodusbploOfind idiyt,Cantiahntfgpa faot ocat al yst
and a dust- collecting agent, the fabric_ weight ger unit area is 50 to 300
g/ n2, andRiRgingrdyper iR FPRRET WiRR 2 fERGiE i ¥hgredn1eb dsesécond. 45 21
MAR 2007 C i i i i hgi ng dust
into contpa%j?cvﬁﬁtkr:a{a§1?g%]£r€{(:? %ﬁ%%@%tgﬁg‘%ﬁﬂ%%gtf%@% h(Z ta%Jt;ﬂllglg%onpri ses
a dust pr cofphohercacont pehi Ry d aa potsacat@l ysttamdy aa gest-,col | ecti ng agent,

the fabric weight per_unit area is 50 to, 300 g/n2, _ and air,
permeabi l ity of t*ﬂge f%g%lilt? iw§l§hFop§60un%W%r€%’oﬁ§. 50718 508 g/m’,
and the air permeability of the fabric is 8 to 100

cm/second.



