1 DUSTPROOF CLOTHI NG FI ELD OF THE | NVENTI ON The present invention rel ates
to a dustproof 5 clothing usable as a working clothing (or work suit) in

a clean room which has not only an excellent dust collection efficiency
but also a high air perneability, and ensures confortableness to wear. 10
BACKGROUND OF THE I NVENTION In various electronics fields including a

sem conductor field, a clean roomis dgerterally enployed for manufacturing
el ectronics devices (e.g., a semconductor). In such a clean room a

demand for high 15 | evel cleanl¢@§§§ bSF' €ESPltMgi ncreasing. In order to
adapt to the demand, a dustproo ﬁlng suirt used in a clean room has

al so been inproved variously along with the devel opnent of filters for
air cleaning. As dust (or a dust particle) caused by workers, 20 the

follow ng three categories ofp 8 epyg U peygn, that is, (1)
ustprod?écf%?%vﬁ

cl ot hi ng dust generated froma g itself, (2) penetration

dust penetrat i ng t hergdspeahechglihidon 2314 0 WigRIgRJzoM 2

worker's body itself and from underwears that the wor ars, and (3)
| eaking dust chedhiihg liseB1eUbsOul WBingNS18kndng QOB Worke sts ehisal
originates froma worker's body itselt and from “underwears that" the
worker wearsSg clean room, which has not only an excellent dust
collection efficiency but alsoc a high air permeability,

and ensures comfortableness to wear.

10 BACKGROUND OF THE INVENTION
In various electronics fields including a
semiconductor field, a clean 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
development of filters for air cleaning,
As dust (or a dust 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,



Agai nst the above-nentioned three categories of dust, the counterneasures
have been taken one by one. 5 First, as the counterneasure against the
clothing dust (1), a synthetic continuous fiber having no free end (a so-
called filanment fiber) has cone into conmon use. The |evel of the
clothing dust is usually considerably reduced at present. 10 Moreover, as
the counterneasure relative to the pehe%rhtion dust (2), the devel opnents
of a fabric (or cIoth) having a | ow air perneability have proceeded by
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resin. Thus bove- nentlone |ng he penetration

of dust is gqﬁ?c{éall é’af@a&ﬁﬁdthe astde pepeLration dust has becone to a

| ower level. Furt e counterneasure for the |eaking dust (3),

cutout porti one beemdyiﬁg%ﬁ%heféﬁb 153'Lm‘ae({)nggastenlng éﬁpy%ut out

cut-out portions of aclothing, a

portions, andygstTetdnd é&in@éﬁmlﬂ,@e@mﬂ@% Q@fﬁ %ﬁéeb yebLer, having
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electric function, to the cut-out portions o I ng.” For exanpl e,
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di scl oses a dustproof clothing worn in a clean room which aspirates

air within the fadhdiid ontIidiNE MeR KISing tho St d0e M@V §esol nSi de

of the clothing, a plurality of induction tubes are disposed so 3 that
tips or ends of) idieredamehtberide) hasat@fe iR t\PELRHSN AL S ThaUrd&B

collar, |lower sleeve edge, and botton), respectively, to f ormsuction or
i nducti on patd¥s thd WNIHESRy dust is usually considerably reduced at
present.

10 Moreover, as the countermeasure relative to the
penetration dust (2), the developments of a fabric (or
cloth) having a low 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
{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-62-338B06A) 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



tips or ends up to the dust collecting device. In the 5 austproof
clothing, the | eakage of contam nated air f rom the inside of the
clothing is inhibited by inducing a pressure difference between inside
and outside of the clothing. Mreover, Japanese Patent Application Laid-
Open No. 101103/1994 (JP-6-101103A) discloses a dustproof 10 cl othing

whi ch conprises a stretch knitting and a3 non- stretch knitting and has a
configuration such that a neck part and |ower sleeve edges f it into d
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dust pr oof cIot Ing Is forced to wor |n the unp easaﬁ% war m en |ronnent
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eover, the use of a special stretch knitting eteriorates the wearing
confortabl enggstiigid.0 MBekb¥8r,0apRRERESPARent Application Laid-
Open No. 101103/1994 (JP-6-101103A) discloses a dustproof
io 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 t¢ 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.
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 dustproof clothing reducing the air
permeability for enhancing the dust collection efficiency
25 also inhibits a permeability of moisture £rom a human body,
a worker who works with wearing the dustproof clothing is

forced to work in the unpleasant warm environment and damp



5 As techniques to solve such problens, in order 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 with maintai ning an excellent dust 10
collection efficiency. For exanple, Japanese Patent Application Laid-Open
No. 321075/1993 (JP-5-321075A) proposés4a7dustproof woven textile in
which either the warp or the weft is a polyester nultifilanent yarn

havi ng a shqhﬂgqgg{ﬁgi%ﬁ%#%ﬁ§%%§é§§ g% ey g@gg?%$@@ é%%tﬁgﬂ%the 15 ot her

IS a pol yester yarn hav ri nkage anmen rein the
total cover f t | ver, it has
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| nproved dustg&Qld£otd @k efild GHeiting A Al 285 Al S ﬂ/é ticg PELTEA ity

to satisfy (confort with) confor eness, concurrent nt,
the fact is tgfuoﬁéggggiénno satisfactory dustproof clothing for these
requi renents. On ‘t'he ot her hand, Japanese Patent Application Laid-Open

No. 2840%1/1996 (JP- &L2840hkALudisSEhoSEPvE sideh ‘ii)%%cire. i ngnfLP8EE to

contai ning a photocatal yst and an absorbent. In"this docunent, an optical

sefti coNduCt Of img i e Lid AP ks e ko1 et | bk apLAdcPhgt ocatal yst,
a

- 5 and a quadrival ent nmetal phosphate and a bival ent net hydr oxi de are

described as ddifr ARRRIPHbeSLYNARY I ZHE +AVENHI G1d EorSathigsefore an

obj ect of the present invention to provide a dustproof clothing which has
both a high iffe been investigated in various ways such as enhancing

an air permeability with maintaining an excellent dust
ic 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 the weft is a polyester multifilament yarn having a
shrinkage in boiling water of not more than 4%, and the
15 other is a pclyester yarn having different shrinkage
filaments, wherein the total cover factor of the warp or
weft is 2500 to 3500. However, it has been recently
required 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
satisfactory 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 semiconducter

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



collection efficiency and a high air perneability concurrently. It is
anot her object of the present invention to 10 provide a dust proof

cl ot hing which realizes conf ortabl eness to wear w th naintaining or
having a high dust collection efficiency, and is suitable for using in a
cl ean room The inventors of the present_invention nmade 15 intensive
studies to achi eve the above objects ahd5f1nally found that a preparation
O d dust proof cIothing with a fabric which conprises a fiber containing

a phot ocat al y. £ i ﬁggﬁ? i
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present inve qﬁ§$ 5¥E§% findings. That is,
t he present ?ﬁtentlon inc qﬁ%s a (gﬁﬁfgg? *Eb i ng (an article of

dust proof clothing) which conprises a fabric, mhereln at | east part of
the fabric 25 conprises a dustproof fiber containing a photocatal yst and

a dust-collecting agent. Theg REObFES hngﬁqgﬁ@& nypreferably conprises a
guadrival ent nmetal phosphate (e.g. 6 a phosphate of a quadrival ent netal
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and a bivalent netal hydroxide (e.g., a hydroxide of a bivalent netal

such as the ngf gkavaﬁeta%@%@ﬁcl%m% whichbhas 1’ R RigHARAISL Of the

Periodic Table). In addition, is preferred that the dust-collecting
agent cont ai %1\/1%&&0@«3@:3@&1&3& Zld Q) R gHH ¢ Yrmbds £p0epdi ng thereto

under
concurrently.
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
tfabric which comprises a fiber containing a photocatalyst
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 general environnment and also is capable of collecting an acidic gas
and/ or a basic gas through a chem cal bond. 10 For exanple, at |east one
menber selected fromthe group consisting of the quadrival ent netal
phosphate and the bivalent nmetal hydroxide (in particular both
qguadrival ent netal phosphate and the bigalent metal hydroxide) may be a
hydrate or may be in a hydrate form The photocatal yst 15 preferably
conpri ses an optical sem conductor, nore preferably an oxide

sem conduct ora o pEeh eg @by 381 R¥IMec ] shdiPbal thUChe 8814 hoE met al s
AR E RS and I8 el enent

of the Goup 4 and 4B el enments of the Periodic Table (for

exanpl e, ti tanl WP dxleind 145 Rkl PO b1 ddie: OB Rnf &fa 20 the
phot ocatal yst is preferably about 0.1 to 25 parts by weight relative to

100 parts by avighteat ddeadu lde {&Dg!, aangai-bRiae Ao Bfaldiet
dust-collecting agent is preferably about 1 to 25 parts by weight

relative to Matapadch ks Waidhdetafld her dusd anip fadersa) nd dentalgy, a
25 fiber before preparing a fabric (or cloth) may contain the

phot ocat gl ystand 2B efllegiRted offalhieC Pe@f caliet thpmay . di reciddit Lonf aith the
phot ocat al yst. The dustproof fiber may conprise, for exanple, a

pol yest er - seriisepréfbeted ittat dhet @iopicdlDett IRy it dohbhshswaer of
about 0 to 200 T/ m(twist/neter) , and may be a nultifilanent fiber

having a yardf érpebessiohtabawWr MoibeudGdirsdsirtinExherebbrnamer, 5
the fabric may further conprise a conductive fiber. The fabric can

satisfy the faldessina) reanuiirramhenrtiarand erlissd iiS caplablan i gl et ire
collection efficiency is not less than 70% and (2) the air perneability
is 8 to 100 @n seddid. 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 quadrivalent
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). 1In the dustproof f£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
preferably 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, or a prepared fabric (or cloth) may directly

contain the photocatalyst. The dustproof fiber may



10 Such a dustproof clothing is particularly suitable for clothes used in
a clean room Exanples of a nethod for allowing a fiber to contain the
phot ocat al yst and the dust-collecting agent include a method which
conprises supporting (or carrying) the 15 photocatal yst and the
dust-col l ecting agent on a surface of fiber, and a nethod which
conprises fiber-formng a resin conposition conprising the photocatal yst,
the dust-collecting agent and a fiber-formable resin to contain (or

hol d) the phtpeatalySte AN Lo WSt Zﬁ%fféém?&'%%gfi'é‘r? heppr med

fiber. In the present” ‘invention, the photocatalyst an

dust - col | ect 'diﬂst)?%gﬂff f’i%élbﬁwa&nhh% 30&91&’{ rﬁlerﬁﬂuégegirfeabggrt 6XggPifp these

conponents prem n a state of powder or these conponents

may be m xed g iy i‘tbh@t!'/ﬁne@b%@eréh@%éy bee nﬁ:l&@f&ﬁ%&nenﬁhﬁiﬂéﬁf‘ﬁin _
I nvention also i ncludes a use of clothing for collecting dust, erein

the clothing gyarn %&Wde%%soﬁafb%%ﬁ:' &6 tah Pl bRade d1aldx )0f 'MB%eB%Q&:' c
conprises a dustproof fi ber containing a photocatal yst an

dust - col lsect ivke 3gRHic Hag BLSTRRY bBlﬂh%&ti's%“ fHBhHﬁétibECfﬂQ&? a mge of
t he above fabric, or the above fiber Further, the present invention

i ncl udes a mﬁaﬁﬁ‘ic tah sotieeyivie @B&homw&&@ﬁéa%ﬁdﬁ&m%t into
contact with a dustproof clothing, wherein the dust clothing conprises a

fabric, and gt1) east eyt of the f abric conprises a dustproof fiber
cont ai ni ng a photocatal yst and 10 a dust-collecting agent. The present

invention also (1) the collection efficiency is not less than 70%, and
(2) the air permeability is 8 to 100 cm/second.

10 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

15 photocatalyst and the dust-collecting agent on a surface
of a fiber, and a methed 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-

20 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 liguid dispersion or

25 a polymer.

The present invention also includes a use ¢of a

clothing for collecting dust, wherein the clothing



i ncludes a nethod for collecting dust, which conprises 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 termwhich neans not only inclusion norphol ogy of the

phot ocat al yst and the dust-collecting agent by fiber-formng (or

spi nni ng) but al so adhering (or attachirig)” norphol ogy of the
photocatal yst and the dust -collecting agent. Mreover, 20 the nunber of

group in the Raradids Taklii% d%@@f&fl i t%@%ﬁﬁ%ﬂﬁ%% on

hbnenclature of "I'norgani ¢ Chem’stry, term

"yarn" is Us%rdfﬁf wammm ElibRY cdiPrd Pl afngi%i;ﬁféeél geta(]%a and

may conprise a | anent (or thread) suc anen

mul i1 anenty dystac%tlamc%ﬂdaoeggenwe trﬁremp Eb%ft" ih%%h“t‘i%% TS

I ber (i. e. , continuous f 1Ber) and a staple ,
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clothing of the 5 present invention conprises at | east a dustproof fiber

contai ni gg a phot ocatﬁ&ﬁbranqha gyégeﬁeliﬁ%heﬂo&%ludé@% neendd'e
dust proof clothing conprises a fabric, and at [east part of the fabric

conprises a G RAledtibQ aus@Nt Aidk Bri1AlREALH! rf'%ﬂfhu?st into
dust-col I ecting agent. 1 [Dust'proof fiber] A fiber as the dustproof

fiber is not RaftldctubArlthy a lduBtpRG IO ARG, WH¥RinNhdBude any one
of a synthetic fiber, a sem synthetic fiber, a regenerated fiber, and a
clothing comprises a fabric, and at least part of the fabric
comprises a dustproof fiber containing a photocatalyst and
1o 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 also adhering (or attaching) morphology of
the photocatalyst and the dust-collecting 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 "yarn" is used in weaving and knitting
to form a fabric (or cleth), and may comprise a filament
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.,



natural fiber. 15 The synthetic 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 polybutylene 20 terephthal ate
fiber, and a pol yethyl ene naphthal ate fiber), a polyam de-series fiber
(e.g., an aliphatic polyam de-series fider such as a nyl on 6, a nylon 66,
a nylon 11, a nonn 12, a nylon 610, and a nylon 612; an alicyclic

pol yani de- serd.gs 4% - an aromatic 25 pol yam de-series fiber such as a
polyphenylene |sop dlanide, a pol yhexanet hyl ene terephthal am de, and a
pol y- p- phenyl ene terephthal am de), a polyolefinic fiber - 10 (e.g., a

pol yethyl ene fiber, and a pol ypropyl ene fiber), an ethylene-vinyl

al cohol -seri es copolynghfyﬂﬂyb dﬁsq¥¥P dﬁ”O#jyﬁﬁifkﬁ?ﬁ¥fdﬁﬂfiber (e.g
, ori de-viny

a fiber such as a polyvinyl chlori a vinyl acetate 5

copol ymer, and a vi nyfh L %G r(ldr.O'HrItrj! & GOPU W EIIng e

pol yvinylidene chloride-seriés fi (e.g., a fiber of & viny |dene

chl ori desvi nyreddfiy '1%&9&%‘}’%mpﬂrs@s ¢ Mddgene sl ogisee Vfi‘ﬁ(ér acetate

copol ymer), a polyurethane fiber,” an acrylic fiber (e.gdg., an
acrylonitril %&necrdﬁﬁirfq ke H}%Hd?s&aai'}sﬂﬂ&ﬂd)ra tddé@-dﬁh!ectﬁ}tf
-serles fiber

acrylonitrile-vinyl orlde copolyrer), a polyvinyl alc
such as a vi a1 tH )(ﬁfﬂt%rcfd@%];o@ufrlé‘%dnﬁﬁ'% &l Nedir-{d bedng @

protei n-acrylonitrile copol ymer-series fib
at least part of the fabric comprises a dustproof fiber
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
obtainable 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 £iber),
a polyamide-series fiber {(e.g., an aliphatic
polyamide-series 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 poclvamide-series fiber such as a polyphenylene
isophthalamide, a polyhexamethylene terephthalamide, and

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



15 polyglycolic acid fiber, and a phenol resin fiber. Exanples of the
sem synthetic fiber include an acetate fiber such as a triacetate fiber.
The regenerated fiber includes, for exanple, a rayon, a polynosic, a
cupra, a lyocell [e.g., TENCEL (registered trademark)), and 20 ot hers.
Incidentally, the sem synthetic fiber and the regenerated fiber may be a
fiber obtainable froma fiber-formabrelPesin. As the natural fiber, there
may be nmentioned, for exanple, a cotton, a sheep wool, a silk, a henp,

and ot hers. ther, ca r such
as a glass fi blger“:p ° g gﬁ@gl?gegg %R ka %rg?a E?(ﬂ!}é'}l;‘td‘r‘@&%ﬁtyusedépﬁ‘nese
fibers may b%.fg¥hfyéHHgbe lrh L pitjon of the

above-nmenti oned cl ot hing dust, e preferre&sf anDng these Tibers
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polyester-serles fiber, an acrylic a~5 pol yur et hane- serles

fiber; the semiSRAL ichidARle SWR ik %ﬂfﬁ:‘@é K d‘ly%racégfﬁjté he

regenerated I bér such as a rayon, a pol ynosic, a cupra
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pol yC2_4al kyl ene aryl ate-series fiber includes a fi conpose
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pol yC2-4al kyl ene aryl ate. 15 Exanplesi% thé)ﬁédlfled pol yC2_4al kyl ene
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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-acrylonitrile copolymer-series fiber, a
15 prolyglycolic acid fiber, and a phencl resin fiber.
Examples of the semisynthetic fiber include an
acetate fiber such as a triacetate fiber. The regenerated
fiber includes, for example, a rayon, a polynesic, a cupra,
a lyccell [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.



copol ynerizing a dicarboxylic acid unit such as isophthalic acid (or a
Cl 4al kyl ester thereof) in a proportion of about 0.1 to 50 nold,
preferably about 0.3 20 to 30 nold, and nore preferably about 0.5 to 10
nold relative to the total dicarboxylic acid unit, in addition to
terephthalic acid and/or 2, 6-naphthal en gigarboxylic acid as a

di carboxylic acid unit. These fibers nag preferably be in the formof a
25 continuous fiber (a so-called filament fiber). In view of durability

and fibrillatipp@iek dthenhibetiohhsr tREeQ b EbdddelotREhydiss @,
continuous fiber (or - 12 nultifilanment fiber) of the synthetic fiber.

That is, as thdgaesaidredfildamidnditiedaiivedPrivciuedpPrawé clothing,
the continuous fiber of the synthetic fiber having no free end,

particul arly srithetilce® iWeP s Bl & Pl ramnsabbidd Biet yest er
continuous fiber, is preferably used in terns of hardly generating dust

froma cl ot hiptQ.yeBtemixaica & Msdr | aibaadiSedid edider pras@nd i nvention is
the catal yst that generates an active oxygen by irradiating with rays

such as 6l t r palghate thayse et ikl \Hiddd e ey Semingdri@setaid Wikdd O suEki ng
the dust-collecting agent hydrophilic (particularly a function inducing
super - hydr oplid ian phetaten@iperfhanghbthecaégéystatedctibles sweh caus pti ca
sem conductors irrespective of organic or inorganic one, and in practical
cases an 15 imayoggniac podijneanidyctaord (.aqppra. sul fi de sem conductor, a
met al chal cogeni de, and an oxi de sem conductor) is used. The
phot ocat al yst pref er ahl parnalcudas ,aaspbliiyde_,alkylene arylate-series
fiber such as a polyethylene terephthalate fiber, a
10 polybutylene terephthalate fiber, and a polyethylene
naphthalate fiber is preferred. Incidentally, the
polyC,_jalkylene arylate-series fiber includes a fiber
composed of a polyC,_jalkylene arylate homopolymer, and a
fiber composed of a modified polyC,_,alkylene arylate.
15 Examples of the modified polyC, ,alkylene arylate include
a modified 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 to 30 mol%, and more preferably about 0.5 to 10 mol% relative
to the total dicarboxylic acid unit, in addition to
terephthalic acid and/or 2, 6-naphthalenedicarboxylic acid
as a dicarboxylic acid unit.
These fibers may preferably be in the form of a
25 continuous fiber (a so-called filament fiber)}. In view of

durability and fibrillation of the fiber, the more

preferred fiber includes a continuous fiber (or



sem conductor such as a sulfide of the netal of the Goup 2B elenents of
the Periodic Table (e.g. , CdS and ZnS) , and 20 an oxi de sem conduct or
such as an oxide of the nmetal of the G oup 4A elenents of the Periodic
Table (e.g., T102), an oxide of the netal of the G oup 6A elenents of the
Periodic Table (e.g., W3), an oxide of _.the netal of the Goup 2B

el ements of the Periodic Table (e.g., Zﬁé»' and 25 an oxi de of the netal

of the Group 4B el enents of the Peri odi ¢ Tabl e (e g., Sn02) Furt her

preferred phahcatalidnd 'f&lb'égﬁsofntﬂé'sffn Tf%

oxi de of the netal of the Goup 4A ele s of t OdIC [ e, and an
oxi de of the MBhak yafrrf §2 rP1AMRNEEL £ 2CFRNE B £8E 4 BGSE EbeélccloTﬂPix?g
(particular a titaniumoxide such as T102). The crys structure of the

optical 5 Se"E‘}Fé)BQH‘EﬁﬁﬁoﬁgnﬁibéﬂtdfqghEhE% {'H&E’f@tﬁﬂg ha%iﬁ%;no free
particularly limted to a specific one exanple, TIOQ2 be 1n any

formsuch as eya antased iy & Heakidd fd¥ rﬁro&s@étd 'faxfrprdamﬁ&%@n

anor phous form The content of the photocatalyst may be sel ected,

dependi ng on Jdfg palifleGiterec it ikifold Beberd, ri;érnp%e%é?fﬁgl yiddWwih @él:‘ﬁ?é sel y

affecting the catalytic activity. The cont of the photocatal yst

relative to 530 maidly Pendidhiing HudtheBstdOftHidgr is about 0.1 to 25
parts by weight, preferably about 0.3 to 15 parts by weight, and nore 15

preferably about 0.5The phoRachtalysteitdhibe MEddarcaiR preiehtt he content
of the photocatalyst is too small, the catalytic activity is

i nsuf fici ent inGenti®rtiethdaitalmt thitigeserhebs ah ddei PhP8apiml yst
i nduces a fall of the

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-hydrophilic phenomencn). 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 Pericdic 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 Periodic Table (e.g., TiO,),
an oxide of the metal of the Group 62 elements of the
Periodic Table (e.g., WO;), an oxide of the metal of the
Group 2B elements of the Periodic Table (e.g., Zn0), and

25 an oxide of the metal of the Group 4B elements of the
Periodic Table (e.g., 5n0,). Further preferred

photocatalyst includes an oxide semiconductor such as an



phot ocat al yst from the dustproof clothing, and causes many 20 probl ens
such as thread breakage in the fiber production or fabrication and the
abrasion of the guide (or the thread), so that such contents are
therefore unsuitable for the industrial production. Incidentally, also in
the case containing the photocatalyst in a prepared fabric, the 25

phot ocat al yst may be used in the abové ﬁﬁoﬁortion relative to the Wole
Catric. The photocatal yst may be used in the formof a sol, - 14 a gel,

or a particul@lifye GRIEREMIANU] }65%@@% bn SPLLEREL T %ng§?%5 Fic

phot ocat al yst 1s preferably use conposition or conposi

conplex) in coffidati W bRiad JESERE NdEFL IgH0 tﬁgeai:ﬂgg'r%?(i’%%men%s

guadrival ent nmetal 5 phosphate, and a bivalent netal e use

of the conmposy N Ry CLHROSIAISLE Of p SR EIdr C&”Héé{ﬂlﬂgt&ﬁde uch

phot ocat al yst and the dust-collecting agent ensures a h catal ytic

activity, and,d mpreves @h@“émﬁgkheg%}lﬁgeﬂ}%@ og! Sﬂ%@?fﬂg@? sustains for a

dust - col | ecti ng agent’. Accor ant'i - dust

| ong perisod QfentildBhdaudtist st dutidy thfe GASSLaSAtEnJoEe pParjdeul ate
phot ocat al yst, the nean particle size of the photocatalyst is, for

exanpl e, abo Ql. 1 Iy r : .0 nor e
pref erably at)t%)alfﬁlguo%&tt%ﬁ%l#]ﬁ’tfg %%?gkélgggun%?%é ?:‘OIE %5%8%-'2%??%cti ng

agent to bem@eaetmah@efo%tduamasr&wtaaa%ta%yﬁénﬁrﬁafsfakatérrzlfm,e a

m xture of a quadrival ent nmetal phosphate and a bivalent netal hydroxide.
The quadri valsgeiutiEtell £ ! Neh d s s 1 ohdes Nrparticularly limted to a

specific group in the
The content of the photcocatalyst 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 to 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. 1In the case
where the content of the photocatalyst is too small, the
catalyticactivity is insufficient. On the other hand, too
large content of the photocatalyst induces 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 guide (or the thread),
so that such contents are therefore unsuitable for the
industrial production. Incidentally, also in the case
containing the photocatalyst in a prepared fabric, the

25 photocatalyst may be used in the above proportion relative
te the wheole fabrie.

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



20 Periodic Table as far as the netal is a quadrivalent one. The
quadrival ent netal includes the netal of the Goup 4 elenents of the
Periodic Table, for exanple, the netal of the G oup 4A and 4B el enents.
Anong these netals, the netal of the G oup 4A elenents of the Periodic
Table (e.g., 25 titanium zirconium and hafnium, and the netal of the

G oup 4B el enents of the Periodic Table Ge.‘g. ., tin, germanium and | ead)
are preferred. - 15 Exanples of the phosphoric acid in the phosphate

i ncl ude vari ho [ i ds, | Ch _

met aphosphor ic&é%a% d%}'lp:;.f{r %%?p‘ﬂ%rﬁtge'gcjf d&éé ri pﬂos%g#@n a%i%‘?s%nd

t et raphosphord |40k, th %%Er ' i e
acid is pref edr{lel?d&ﬂ?e&rgglaﬁgft 21??8 8%0?&5 ot rﬁ ggﬁ%&%%ﬂgﬁpﬂ?%g%r m
" phosphori c %FbQéFﬁgﬁﬂioﬁr&H‘gPﬂﬁgrBE%'(Cmaﬁbﬁlpllfl? qyégﬁmbiﬁh%%n%ﬁ]er

phosphate is usu I nsol u sparingly soluble In water. Fur

the 10 phosphad Ry Pt ity Haeldt NG 53! | a A eh d St PL L F %L*é’%fl

noncrystal line salt. These quadrival ent netal phosphates may be used

singly ok i n WIMAld OBna'bi 081 BREGme4E N shhahe tendddokerie
hydrated state (e.g., a Iﬁydrat ed phosﬁ\at e)y,mgndhtér)\us 'S effegtive as a

wat er - cont ai Rigiholnt s o0l dgd 1k AURY - cohltfest 5 i Rhasphene

preferably contains water of crystallization or noisture corresponding
thereto in aghybicis 419598 8hav@i€ qustobandictd nloddenfendiedy Halaft net al

formng the hydroxide, it 20 is sufficient to be a bivalent netal
irrespective g¥tdiiric activity, and improves a dust collection
efficiency of the dust-collecting agent. Accordingly, the
10 anti-dust effect 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 um, preferably about 0.05

to 10 um, and more preferably about 0.065 to 5 pm.

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 quadrivalent cne.
The quadrivalent metal includes the metal of the Group 4
elements of the Periodic Table, for example, the metal of
the Group 4A and 4B elements. Among thesemetals, 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 Perilcdlc Table (e.g., tin,

germanium, and lead) are preferred.



nunber of group in the Periodic Table. The bivalent netal includes, for
exanple, the netal of the G oup 2A elenents (e.g., nagnesium, 6A
el enents (e.g., chromun), 7A elenents (e.g., manganese), 8 el enents

(e.g., iron, and 25 nickel), 1B elenents (e.g., copper) and 2B el enents
(e.g., zinc, and cadm um of the Periodic Table. These bivalent netal
hydr oxi des may be used singly or in conbPnati on. The - 16 preferred

bi val ent netal includes, a transitional netal, for exanple, copper, zinc,

iron, and nickel. The/in Qﬁpbfn%hg;ggégggﬁggg géiasyﬁléﬂehﬂagg%ggﬁiaor

sparingly soluble in watér between IC range 5 an l'ine
range (from &Ad i | de Sy ?ﬁ% ' and

i s noncrystal |T;i ne #én]@prr ad(\:{{t)élr %\@gcpahs%ﬁs.fc %ﬁ#e('r ,deetgﬂg' b%iﬁlltalfa nt %}Hﬁ ¢

hydr oxi de t%&ﬁ% tQq Jgiﬁ{ &d siaie hoSobyA &t 845 i val ent  net al
hydr oxi de), an Fhuégﬁgﬁbffeé%%Ve as a'd% é%’fg%%onté?ﬁ?ng dust -col l ecting

agent. Thal lss gifisgiosalebsa el +DYFapbEBnBESEHARN Y 8RBhSI el er Of
hydr ate

crystallization or noisture corresponding thereto in a orm or

water - cost ai Rifikiilc T dY ORI ApH e IUAdid VBl SptefBEALa phosphat e

15 relative to the bivalent metal hydroxide nay be sel ected om any

range as far g% Adigaaed! Y il iotiHerdiih it diieda cColhectdap ef ficiency

are not deteriorated. For exanple, the weight ratio of the netal atom

[ bi val ent dsprastric/ o WRiald dscRhshdci® d0iapreferably 20
about 0.2 to 7, and nore preferably about 0.2 to 5. Incidentally, in the
case using a pluralitfhe0fqudlaesRi3ale®® metal phosphate is usually
inscluble or sparingly soluble in water. Further, the
10 phosphate may bhe a crystalline salt, and is preferably a
noncrystalline salt. These quadrivalent metal phosphates
may be used singly or in combination. Furthermore, 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
cocntains water of qrystallization 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 Periodic 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.qg.,

zinc, and cadmium) of the Periodic Table. These bivalent

metal hydroxides may be used singly or in combination. The



and/ or hydroxides in conbination, it is sufficient that the weight ratio
of the metal atomon the basis of the total anmount of each netals is in
t he above-nenti oned range. 25 Moreover, in the conposition conprising the
guadrival ent netal phosphate and the bival ent netal hydroxide, the

phosphat e and the hydroxi de may be ingeggngent of each other, - 17 or may
be a conpounded or conpl exed one by a cG- precipitation, such as a m xed
gel. Incidentally, the conposition or conposite conprising the phosphate

and the hydppdfdara®ivi2a @ Reshli 9AcP?hae8NPeSEESh £OMM A S1 Nk tdE, 5
phosphat e, the hydroxi de and the photocatal yst may for exanple be

produced in FeaOlHiA N tdbpbd@NEIndlestrémethnd midaanese Pat ent
Application Laid-open No. 284011/1996 (JP-8-284011A) or other neans. The

content of the dust-quld BEvhlenedretalBiydioxilde akseseel egtiathsiapengi ng on

the fiber structure or other factors, and, for exanple, 1s about 1 to 25

parts by wei @it sparieigralioldieutinl watehd Wtided Wwedd HYidiahddiye
preferably about 1 to 10 parts by weight, relative to 100 parts by wei ght

of the dsstpagd weiakeblkhlihbersnage (hes® pH thelopnt adr&dvene the
dust-collecting agent is too small, the collection property deteriorates.

On the ot her hyaidxiiemay e caRistdlliind heartisis apirdasid gl Agentins t 0o
| arge, the dust-collecting agent Is liable to fall fromthe dust proof
cl ot hi ng. | npiréentialdly caales0 | RulrlhBetaseheontiianeng teea20hgusioxdde ecti ng
agent in a prepared fabric, tho dust- collecting agent may be used in the
above- nent i ortechdspri@pdret isohydeladteidv s tiak & Hee whol & flgfinated bivalent

metal hydroxide), and thus is effective as a water-

10 containing dust-collecting agent. That is, the bivalent
metal hydroxide preferably contains water of
crystallization or moisture corresponding thereto in a
hydrate form or water-containing form.

The proportion of the quadrivalent metal phosphate

15 relative to the bivalent 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

20 about ¢.2 to 7, and more preferably about 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.

25 Moreover, in the composition comprising the quadrivalent

metal phosphate and the bivalent metal hydroxide, the

phosphate and the hydroxide may be independent of each ather,



The anmount of the photocatalyst is, f or exanple, about 1 to 1000 parts
by weight, preferably about 10 to 25 750 parts by weight, and nore
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 - 18
collecting agent (total anount of the quadrivalent netal phosphate and
the bival ent netal hydroxide). The du§tb?06f fi ber may conprise various

additives wused for fiber, such as a stabilizer (e.g. , an antioxidant, 5
an ultraviol e r ' ARG Itﬁﬁ& tahl l4 end flanme
retardant, a arnt"?d\slyt %Sé‘igﬁgdg%, a c%l%?idcn(gn agen(af(%S &gé It:?ﬁfali c%ont, an

anti bacteri al N S hei Mo ri gy de; f I Gi
t Eeﬁ%&lﬂdrﬂ it o il !#%in'e %g?é'rl ai ,a(‘ié"ﬁ]ﬁl l}g‘lreescent

del ustrant, é) storage nedium a per

bri ghtener, &8t 0?988hpodi PhaSdmst Z8Ing FH bRkEPRAteRafld SRS Si NG
1

agent, and others. The high dust collection efficiency Ccan be realized by

the present iHNRRYYiHE PRRAWRDLYMPYR1%9 0 &t IcORp AT EomBE 1 ¥oh Mt HY
noi sture in the above-nentioned dust 15 collecting agent, and further due

to the cenbi nafdPhdse e HAArHISIAE UlPHH DIRASE a Ay d P Gnay for

photocatal yst. Dust 1s usually in the formof a particle. The particle

size of dusieyapgi pRApE6EHESE! ¥n |ddBIRthric® ¥iTRCE! harknO&PBest¥ind$ for
exanpl e not nore than several mcroneters. In a dust 20 fine particle

havi ng a par tiircls@peine@eobafieht"Rpp1iBabioheNSi @lopes Bl M1 0anyal |y, a
liquid bridging force is domnant for the adherence of the fine
particles. Thu®-s-giEit1A) e HHdE e be ef fectively collected by the
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 by 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 example,
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-



dust proof fiber (the dustproof fabric or clothing) due to 25 the liquid
bridging force when water is interposed between the dust-collecting agent
(e.qg., the quadrivalent nmetal phosphate and the bival ent netal hydroxide)
containing a - 19 slight anbunt of water and the dust fine particle.
According to the present invention, sin g a slight anmbunt of water of the
dust-collecting agent is spread all ove the surface of the
dust-col |l ecting agent by a super 5 hydrophilization due to photocatal yst

functi on. L Nediudo g e |2t IeanRRneaY LHacaldert ot o igp apr T ace

of the dust-collecting agent. Thus, 1t Is considered that a dust

col lection efdqd e I snEXHELISBA1INE r@é@gfthyﬂog@&g& contained in the
dust-collecting agent is, for 10 exanple, about” 0.1 to 20% by wei ght,

preferably about 0.5 Tﬂeodagg/%,paoqugmr magddmA ¥ eheiabkYaddoivds 8 tO

10% by weight, relative to the total ampunt of the dust-collecting

agent. Thus, (dig GUSIPIINOF, ELUBRIas et aH$i PEELT(d aPr ) &n ér?t:(d(}Ei&A&E h) or

t he dust proof clothing of the present invention have a high dust

col lectign efdr G1ePEYV1BEERUSH, aBboEBRhE dAWditk | BRI AEACA #lySiiAd) [ he
dust-collecting agent in conbination. The nmethod for producing the

dust proof fikerladfe rethvdenta AEhRedsehtadhagbng, (8rchOdEi ig)addiet,

phot ocat al yst and the dust-collecting agent to a fiber surface with the

use of a bingerndyidinl] nth agRiDactE¥iap AP0 d A SR 1QidOror

fiber-formng) a resin conposition conprising the photocatal yst, the

dust-col | ect iathraigeide, 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.

The high dust collection efficiency can be realized
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 particle size of not more than
several micrometers, generally, a liguid bridging force
is dominant for the adherence of the fine particles. Thus,
a dust fine particle can be effectively collected by the
dustproof fiber (the dustproof fabric or clothing) due to

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

phosphate and the bivalent metal hydroxide) containing a



25 and the fiber-formable resin. Further, in the nethod using the binder,
t he photocatal yst and the dust-collecting agent may be adhered to a
fiber, or may be adhered to a - 20 prepared (or produced) fabric or

cloth. The method using the binder is not particularly limted to a
specific manner, and for exanple includes a conventional manner such as a
nmet hod of adherlng (or 5 bonding) the-phBtocatal yst and the

dust-coll ecting agent to the f|ber or fabric with the use of the binder

such as an a4hesitVemesit vqel;]rg L Rid | 1(}{%3;13& fbhpt ocat al yst
ron1t

and the dust-col ectlng agent surface o er or fabric, a

met hod of adheri getg)o ﬁgcﬁf)% q,lq:qotnhesqi@h éo;jf]e&ﬂ%qgl t to a

bi nder - coat ed sur Bric | pregnat i ng

the fiber or ffaQPLt%erﬁ:‘htﬁel&Hé’fdcgi§88£§h§| agéfELas Nlffeddq R gagat al vs:

and the dust-col ectlng agen and option od of

spraying or et ighgeath éﬂeqeu%tdlcmefe%mgg%cgonefaf%{ AipdAbri c. The

bi nder is not part|calarly lTmt a specl B the bi nder

s a known bigaiagH; a%'z%tloﬁoﬁu‘éxﬁa%xﬁotaéafcQEYQJC“ﬂ%ctinﬁzﬁ‘fecr[@ﬁd%et used a

t hernopl astic’resin such as a polyolefinic res

sol vent - sol Ulfll?xepﬁla}f“ell%fl'eni)ecamghn)ﬂasiﬂr' Séli?é’ét’ on( egsu é&lh)b‘f' nyl

acetate, an ethylene-vinyl acetate copdlyner, yV|n | oride),
an acrylic repeNguse- ébi&@@tﬁnbeégémta Qﬁhﬁ?SEﬁJ §eébﬁ§1&@§é& ti¥at a

pol yam de-series resin, and a pol yuret hane-series resin; 25 and a
thernnsett'nﬂibﬁﬁaﬁsﬁtﬁ$lféb€ﬁé%|éf¥¥&iéﬁﬁ¥'&s ghﬁféssed. 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
weight, relative to the total amount of the dust-collecting
agent.
Thus, the dustproof fiber, the dustprocf 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-collecting
agent in combination.
The method for producing the dustproof fiber
20 includes a method of adhering (or bonding) the
photocatalyst and the dust-collecting agent to a fiber
surface with the ﬁse 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



bi nders may be used singly or in conbination. Mreover, these binders may
be used in the formof a solution or a - 21 |Iliquid dispersion, or further
may be used in a nolten state. In the nethod of fiber-formng (or
spinning) a resin conposition conprising the photocatal yst, the

dust-coll ecting agent, and the fiber-fornmable resin, the 5 photocatal yst
and the dust-collecting agent may be coAfarned uni formy throughout the

fi ber, and may be contained in the fiber with concentration gradient in

the radius (y]_r tﬂ]:%cfdc%ii bRt tdLWRAen fromthe viewpoint of

t he dust coll"ec on eff|C|ency, It"is 10 preferred that the photocatal yst

and the dust-coll ect igjg ﬂ?ﬁﬂgd 5¥¥ on

the fiber surface (or fabric suf?é§£?&&!Qﬁgﬁg;o§§§gkﬁp%t fﬂul

conposi te fihemilad 1% & %?EB@%&E%?BBHF Uéﬁd"‘f‘bf%z& ’E}Rﬁf@%&é @ ! ayer
yst an

cont ai ni ng a hi gher concentration of 15 fhe photocat

dust - col | ect iy RGN nfar e sudiP A il Hhd Wera
t hereof . For exanple, the fiber may be a sheath-core structure conjugated

fiber waichgyimihg axsle bﬁbt%ﬁﬁ%hﬁ!?{s%ogﬁé' 8 % fUl ST e GONEE At On (e
g. , about 0.1 to 50% by weight, preferably 20 0.5 to 30% by wei ght, and

nore preferallyy Ok pdrt QrZ@&brM Wi tihe @fsel B PROIDERISE YSicrrds t he
dust-collecting agent in the fiber surface (a so-called sheath), and a

layer (or cQinfladhdyidid)irik i WAWe pgraeaitim iDEd1e bs afwut 0 to 10%
by wei ght, preferably about 0 to 5% by weight, 25 and nore preferably

about 0 to 1%natdwRitdtystofar@ thHee@ust-aBhase mp ayiants-dm tHe core.
Such a conposite fiber

surface of the fiber or fabric, a method of adhering the

10 photocatalyst 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 optionally a binder, and a method of spraying or coating

15 the liquid 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 vinyvyl-series polymer
{e.g., a polyvinyl acetate, an ethylene-vinyl acetate
copolymer, and a polyvinyl chloride), an acrylic resin,
a styrenic resin, a polyester-series resin, a
polyamide-series resin, and a polYurethane-series resin:

25 and a thermosetting 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



havi ng a sheath-core structure can retain of the fiber - 22 strength, and
can express a high dust collection efficiency. The cross-sectional
structure of the dustproof fiber is not particularly limted to a
specific one, and 5 may for exanple be a round cross-section, in addition
a nodified (or irregular) cross-section Fe.g., a hollow form a flat (or
shallow) form an elliptical form a 'p% ygonal form a nulti-leaves form
fromtri-leaves to 14-leaves, a T-shaped form a H shaped form a

V-shaped 10 hqrm; Psﬁ‘ePQﬂoi?O%er EQLPhél miliARe e Thla mb Dt L A a e,

enhance the dust collection efficiency, it 'is advantageous to use a fiber

which has a modified gl 955 HREHGAN S PUIG- BhARGE (SRCUidniyY ape area

Further, a fiber having the conposite structure and the m)dl I"ed

structure in3a ao%h.%tsl ¥ R RD1US8Gg TR loddanass, ofnd he singl e
filament (or fiber) flor exarég{li)e abc?ut 0. gt005 dt ex (decrlltex) and

preferably alygut - 1=:ot1(1e4:t€|.§1%xagfeth kha tl’{éeﬂﬂ%f‘lféﬁm&'&'ﬁé rofn effeet s and
confortabl eness. WMoreover, in the use of the continuous fiber, to realize

20 a fabgi c BNGHoGaEAst WHAC RS Bddttlcd 13 setisiRP |y iy WISt pr oof
clothing, the yarn fineness of the multifilament is, for exanple, about

56 to 220 dt @entRhiflkd ARLEFRAY thidudhotR0 t(Hee&‘J.b%&d e mdehry ably
about 100 to 180 dtex. [Fabric or Dustproof fabric] 25 In the fabric (or

dust proot fakobina@hed 2hhin®friddie wAk®sebhckh¥eatiion, gedaleastipate of the
fabric (or the dustproof fabric) conprises the dustproof fiber. That is,

radius direction of the fiber. In particular, from the
viewpoint of the dust collection efficiency, it is

10 preferred that the photocatalyst and the dust-collecting
agent 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 laver 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 fiber
which has a layer {(or sheath) containing a higher
concentration {(e.g., about 0.1 tc 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 preférably about ¢ to 1% by weight) of or free
from these components in the core. Such a compogsite fiber

having a sheath-core structure can retain of the fiber



- 23 the fabric of the present invention may be prepared with the
dustproof fiber. In such a fabric, the dustproof fiber my be used in al
or part of fibers constituting the fabric. The fabric obtained by using

t he dustproof fiber in part 5 of fibers constituting the fabric includes,
for exanple, a fabric prepared with a Epegth-core structure textured

yarn which conprises a regular filanment“(Ca filanent nmade froma fiber
free fromboth the photocatal yst and the dust-collecting agent) as a core

component , and. Adigy k0, diisd RiPe dass a5 12 @RaRidy caIPOsGRton a fabri o

obtained froma regular filament (or yarn) as a warp, and a filanent (or
yarn) made frggpitdiedist proof fiber as a weft; and a fabric prepared with
a conbined filament yarn or twisted wunion yarn of a regular filanent and

the dustproof fiber rhe fddoaiectithidl P dhadadistpiome any
one of a knit fabric (or knitting), a woven fabric (or weaving), and a

nonwoven f abrfiiberoti sTAptbgaztéetlafalyl 0imilkeaeed. a spedsf stifdie€] edia t hat
the proportion of the dustproof fiber 20 in the fabric is not |ess than

10% by wei ghimdye fbr .exdiiilie be) d Gl odn6 Wi ghidionthepramitici 4 S
preferably not |ess than 20% by weight (e.g. , about 20 to 100% by
wei ght) , ambdlFiedr(@eriategulair) easoddadediifoby [erigght a( doldow about
50 to 100% by weight). Although it is not necessary that 25 the fabric is
whol |y made faoxmm,t ke st proaofsHad esw) aform Ncareaskl Oft 1dwel pfaypoy ta on of
t he dustproof fiber provides the significant effects of the present
i nvention. - ppMygonal form, a multi-leaves form from tri-leaves to
l4-leaves, a T-shaped form, a H-shaped form, a V-shaped
10 form, and a dog bone form {(I-shaped form)]. 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
viewpoint of dustproof effects and comfortableness.
Moreover, in the use of the continuous fiber, to realize
20 a fabric having such a thickness that is suitable for a
dustproof clothing, the yarn 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,



Further, in order to achieve low air perneability, both the warp density
and the weft density of the fabric are preferably denser than those of a
fabric used for a conmon clothing. Fromthe viewpoint of higher weight, a
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“préferred to use a non- tw sted
yarn or a soft (or slightly) twisted yarn (for 10 exanple, a yarn whose

twi st nunber g %(MticooffotRQOBI%m%ntpirﬁGSﬁe%ﬁ 2P Ube (i &pdHa W itn and

nore preferably about O to 15 e alr perneability of the fabric

may be freelpnd gautplred soensd] n,ﬁnoé‘uéh@f&bfi@?%ﬁdﬁ&térb%ﬁﬁ@& yarn
as a raw material to be used, a filanent configuration, 15 a warp density,

a weft densi tnhAHd & &PYR 2 1180F b%r%@f’?ibeﬁrwé&}?étﬂ@@ﬁﬁifth%&@&fﬂiS in a
dyeing and fini'shing process, and a condition of a width and roll |ength

of the fabrifge @aﬂiti@b%;ta%reﬁobgr usifi§ 8hé BESFFROGE £YbERYiPSart
controlled by once producing a fabric having a high air 20 perneability,

and t hensdecrggagiit@rish@onist iRAtTRAthet ¥abPficai e D@ Sl NEdE bBMSle DY
coating with resin or others. The weight (fabric weight) of the fabric

per unit area fidbrite pretered Wi tW\EBsHeMH Gores s thitict@nadMle twhauit 50
to 300 g/ n2, preferably about 70 to 250 g/ nR2, and nore preferably 25 about

100 to 200 g/ydtn WhasH kemprawee at regulhe filameet npabiildnenndaddee
dust proof function. In the fabric having such a weight, for exanple, when

the warp and fideen -a 2o berefirey e radn i ti20cnl Phderd iy ot |and Ot 100
dt ex) and
dust-collecting agent) as a core component, and the
10 dustproof fiber as a sheath component; a fabric obtained
from a regular filament {(or varn) 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 yarn 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 welght). 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.



125 to 200 dtex (particularly 140 to 180 dtex) , respectively, the warp
density and the weft density are preferably about 142 to 182 |ines/inch
and about 85 to 105 lines/inch, 5 respectively. Mreover, if necessary, to
give an antistatic property, an electrically conductive property may be
imparted to the fiber or fabric. As a nethod for inparting the
electrically conductive property, theFezﬁay be 10 nmentioned inparting an
antistatic property to the fabric by post-treatnent (e.g., by coating the

fabric with a condugijye 33@9%& e O 8 Qo) AL i drafl i1 11 duSt

e. g. , falling of the conductive conponent, a using a

conduct i ve yaigir Sy 85 fdneT asadgﬁ%'Msfyaa@néétgswleryelf%w@s a

yarn conpr|5|ng a dur cond arn whi ch conpri ses

a sheath-corg rgg%ttﬂér ﬁpraém}lect IPAMEURE S MR- RO | & ppl ymer,

as a core conpo I n Which a conductive agent (such as a conductive

car bon bl aCk,cM@m'étﬁlgmef‘roﬁ Hﬁ{sabieaﬁgfﬁta@é K1 QREP Qe ZehPovgler) s

kneaded, and a pol yner an excellent “strength retentivity as a

sheath cgnpongaty Weea@ruxerﬁlaxfé iy ondyptd e @gent in the conductive
fiber is, for exanple, about 0.1 to 20 parts by weight, preferably about

0.5 to 10 parts by wh@httex%ﬁ%eﬁ%% @53&@5@@' YaPROUis la tiaw ar 3345 DY
weight, relative to 100 parts by weight of the conductive fiber. Further,

in the case @fa gtBe §%@£§t&p&%rnstryﬁtw&wwreaabgﬂgfw@éegmwéérng t he
conductive - agent-cont ai ning polyner as a core conponent, the
proportion Ofydris GHH Hdpia AGRHvd N 6 S Pre FFHNNY use a non-
twisted varn or a soft (or slightly) twisted yarn (for
10 example, a yarn whose twist number is about 0 to 200 T/m,
preferably about 0 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 yarn fineness of a textured
yarn as a rawmaterial to be used, a filament configuration,
15 a warp density, a weft density and a woven fabric weave,
further crease-flex effects in a dveing and finishing
process, and a condition of a 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 example, about 50 to 300
g/mz, preferably about 70 to 250 g/mz, and more preferably
25  about 100 to 200 g/m°, from the viewpoint of the air
permeability and the dustpreef function. In the fabric

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



I's, for exanple, about 15 to 60% by wei ght, and preferably about 20 to
55% by weight. Furthernore, in view of 5 preventing breakage of the fiber,
the conductive fiber is preferably woven or knitted as a yarn of 3 to 20
multifilanments into the fabric at regular or constant intervals. The
conductive fiber may be preferably introduced into the fabric in a
proportion of 1 strand per 10 inch or "t RPcker pitch, e.g. , about 20 to 1
strands per inch, preferably about 10 to 1.2 strands per inch, and nore

preferably about argosa-éosq@%}gypémgqlﬁg t%ngot Dgo @&9}1 id/e

multifilanment conprising a plu S as one strand (or one

yarn) . in 29003066 d¥dh (baxobkeaiig ANY k8lld Gefesr sampdiicivlay allY.

the fiber to be used in the present vention nmay freate

process or preQf {A9SHEHs 165 hd hacwiit %eﬁs@‘ﬂf%h:@%f’é?&fﬁﬁly%dﬂ erlace

process, a taslan process,”a crinp process, a mercerization process, 20 a

shrink proofing 3 A/e9238 RN arftl BEEOPEY 1o PIRFeBthes ALNE 7
proofing, and a dye proofing, depending on the purpose or the species of

fiber. [Bustpeefecdti®tliyng] The dustproof clothing of the present
I nvention 25 conprises the above-nentioned fabric (dustproof fabric).

Moreover, the thicknegseefreie iffaliddedstsy f Ao I8 AW RIMRAfstHRIhing is
not particularly limted to a specific one as - 27 far as the fabric can

be used for rdpeinty0oTanc ldtitit cali iy Qn ARSIV ' dgEk tnandpi st i ve
effects of the invention. Further, in the clothing, the fabric may be

imparted to the fiber or fabric. As a method for imparting
the electrically 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 clothing dust,
e.qg., falling of the conductive component, amethod of using
a conductive yarn 1s preferred. The conductive yarn

15 usually includes a yvarn comprising a durable conductive
fiver, e.g., a vyarn which comprises a sheath-core structure
conjugated fiber comprising a conductive polymer, as a core
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 cage of the sheath-core

structure conjugated fiber comprising the conductive



| ayered with another f abric or sheet as f ar as the ef f ects 5 of the

I nvention are not deteriorated. In the case where the fabric is a woven
fabric, the thickness of the fabric is usually, for exanple, about 0. 12
to 0. 5mMm preferably about 0. 15 to 0. 4 mm and nore pref erably about
0. 2to 0. 3 mMm at roon1tenperature_(ggogt 15 to 250C) under a pressure
10 of 23.5 kPa. Incidentally, It is not necessary that all parts of the
dust proof clothing are conposed of the sane fabric. in part (or area) of

t he cl ot hi ngagMHtclaGRMEMARS pHiSineeasd lo/ @i rabdiamta hitgher air
perneability, the part 15 of the clothing may conprise the dust proof

fabric. The mRidRIrtidrd ofotheesbhdabtive &behbi Ny tRY cAMPIdcdahdntabric
used for a conventional dustproof clothing. Moreover, in part (or area)

of the clothijrg, reki kadele] Asutdust teasid by Refghequan@prefigiay air
perneability, the part of the 20 clothing may conprise a dustproof f abric

conpri sing aabdiuge 2050yt ke idiisd pr gl thekpbreThanotes part (or
rest) of the clothing may conprise a dustproof f abric conprising a

smal | amgunt palevidift idigs bpearbge obethe Eilbedr Other conductivet fitbetnisitgpr oof
clothing of the present invention, 25 the air perneability of the fabric

is, for exanprefcedally whvem A0 knuteapras Pryafmr atd y3 abowo 9 to 80
cnisecond, and nore preferably about 10 to 50 cmsecond. In the case - 2
8 where themltifdrimamebitls tiyntics ttheo fadw i csiatc eregguisar err fawistartioo nmuggy
on wearing the dustproof clothing so that a wearing confortabl eness as
t he obj ect ofinteervalesenThei nusdticdhves fhbed| payebki pedfekabdgver, an
excessive air
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 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 varn), in acc¢ordance with
15 objective antistatic degrees.
Incidentally, the fiber to be used in the present
invention may be treated by any process or proofing such
as a false-twist texturing process, an interlace 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 inwvention
25 comprises the above-mentioned fabric (dustproof fabric).

Moreover, the thickness of the fabric used for the dustproof

clothing is not particularly limited to a specific one as



5 perneability confronts difficulty for inparting a higher dust
collection efficiency to the fabric concurrently. The air perneability is
measured in accordance with JIS (Japanese |Industrial Standards)
L-1096. 27. A (Frazier method). The air perneability may be freely varied
by a 10 fiber fineness of a fiber const%iuting the fabric, a yarn

fineness of a yarn, a weave density of e fabric, a weight of the fabric
per unit area, and other factors. In the dustproof clothing of the present

| nvention, téhe HiOhe udrieoldR e MRld I ene aift gfod Abrd@ning 15

attributed to higher degree of inhibition of dust generation. The Tabric

therefore has, ik’ AUpeicEh@indludle U RN cffdSi£nsy tifor exanpl e a

dust collection efficiency of not less than 70% (e.g., about 70 to 100%,

preferably nQhes33 danpdphbe, 9in #REUE168nERg)9%he #BBrdC HRAC be
preferably not less than 80% (e.g., about 80 to 95%. |In the case where

the dust col heglirdy @#ithCardeNer Sdti0ic beVshébe daltairCabSthddFumie to
use for a dustproof clothing. In particular, the fabric having a dust

col lectign efdf ¢henexveht D8h 488 hdthar1t3%oeffted.i VehytRE ddde hiHerelust
generation, therefore, such a fabric can be wused in the application

required for txehirdBehcdista wldEF®dbaicef khel eng¥khBs8. of AE ifdi in a
clean room). - 29 The dust collection efficiency is nmeasured by the

foll owing ma@nesuadly3anebe éfGmblel Sapdbhovedll oce avammgn papddraplof a
circular cone with a dianeter of 25cm and a height of 25cm Air is

al l oned to paseuthooughtd e, 4 alv,i anatmaers gt ferdblof abo®3 DI Retd i riut e,
and a concentration (A) of dust (the

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
part (or area) of the clothing, which generates dust easily
and requires a higher air permeability, the part of the
20 clothing 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



particle size of not nore than 0.3 w) in the air is determned by a
particle counter. Imediately after the neasurenent, a concentration (B)
of dust in the air is mneasured in the sane manner as the concentration
(A) except 10 that the sanple fabric is renoved fromthe circul ar cone.
By using the concentrations, (A and (Bé the dust «collection efficiency
Is cal cul ated based on the followng ~f ?nﬁla: Dust collection efficiency
($) _ (1-A/B) x 100 15 Incidentally, just before the neasurenment of (A),

a dust concephiall PRe A pERHCABLTRRFU 4 d11560€ B ARPELFor FRd1k L he

dust concentration neasurenent (B). I'n the case where the concentration

(Be) signifigapt magdyf 0o velarAMd e RRGPHIA! iARtiBng ido ithfr ef erred to
reneasure the 20 conCentration (B) for enhancing the accuracy of

measur enent . RAe¢hY ROmrrith® 1RNeIN ad RIRN dfbctSidIC & Hd §relisitpr oof
clothing conprises a fabric as well as at least part of the fabric

conpri ses t hgnddnitRba0] s i ded1¢ el Nide, 2horRevRkot g atatdsd ivditthe
dust-coll ecting agent, the dustproof clothing has conmpatibility of a high

dust cokl ece@medbfingitgNeynzpdndl aiErPeLTRPOFbE timpadi@ing S Highler the
dust proof cl othing has a high dust collection efficiency and an air

per neabi | ity gwistth can 18eRtaRme @ £ cilefio ey they dabratd i8S ntly.
confortabl ene ss to wear wi thout feeling rmuggy. The dust proof clothing of

the 5 presentrhienw@t peftmeablinarsl e medishiddlee ih @lccdr@inicet Watthi Igs (or
wor king wear) in a clean room and others.
(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 yarn
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%9%), 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. In 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 required for a higher dust

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



In order to inhibit the dust generation fromthe viewpoint of allergosis.
prevention, for exanple, the dustproof clothing of the present invention
may be used 10 as a clothing or garnent for daily or hospital use (e.g.,
clothing or garnment such as a lingerie, an Inner f abric, sweat er or
junper, a jacket, a pajama, a gown, a white coat or |ab coat, sl acks
(e.g., trousers, or pants), a sock, a dPove, a stocking, an apron, and a
hat or cap; d mask; is a towel or w per; and a handkerchief). Further, the

Gust 1ot o L BN LA B koo

application require Icren an

per meabi |1 1Yy ffe,SXAgPL Gnp} & féa@i@g{sg?giggeagtﬁc%&@gggoﬁgngﬁg@f“

(e.g., a clothing 20 such as a wor at” of .- an grove;, a

mask; and a f Quele Ol MG i £ 'a?rr?e!‘cé',}g% iﬁéﬁf@“(&’ﬁﬁ{e%*ﬂpg%ts hi Lg

| el ds such as a sem conduct or 't echnol ogy. rexanp e Wor

for a clean r _(c?ggrisr Q?ﬂbﬁégtﬂu gggs e e Q?p,%a@iglga%&iqn
evel o 5 room

cl eanliness | the clean a hi -pert ormance alr -1ntake

type covaral loConined ot ilhdt SOULIBV L H DAY A e CRIDY ¢ Vi OCO

QUt wth a hood, a gonoral-purpose two-piece gult 31

The dust proof. t R ; tE@ SEitte I{REDN iﬁ ' | e all these
applicati ons.P%d;LeE%l% e r‘_fq{)ﬁel ovmengﬂheag{;nc{)'lcg; ar Zquﬁ%rgeﬁdagldg 1(:){0s descri be
this inventi QRidinfidd'®y deparkidid e8AHtErDY NfhdBAdSe1PaasthLIiHLt ed as
defining the scope of thé invention. Exanple 1

measurement, a concentration (B) of dust in the air is
measured in the same manner as the concentration (A) except

1o 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 (By) 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 c¢lothing has compatibllity ©of a high dust

collection efficiency and an air permeability. That is,



[ Preparation of Zn(OH)2-Ti 3(PO4)4-Ti Q2 conposition) 10 TO one liter of a
distilled water was added an aqueous solution (60g) of titaniumsulfate
(concentration of 30% by weight), and the resulting solution was m xed.
To the m xture was added dropw se an aqueous solution (about 98g) of
phosphoric acid (concentration of 15% by weight) 15 wth mxing to give a
white precipitate. Further, 50.38 of'zgﬂc’sulfate (ZnSM407H20) was added
dropwise to the resultant m xture under stirring. To the resulting opaque

aqueous sol uthan ra#%%%gfﬂ%g&%n?m%bgﬁ#?ﬁﬁh WUtddAn e Af 1 SPdi UM

hydr oxi de (concen 0O mxing to adjust the pH

value to 7.0 . Xt f i i) tat taind
Ta) LT (i P AR ey P o Ax Wzefo OO WAleh ST ATHIRA or o of

the precipit ' j tetr i : d
Jnprovdd AT %H-lda%@ﬁ%{ &ie rﬁ{ﬂ%ﬁg@}ﬁ%yﬁ{ Qhudgse under

stirring, an urther an aqueous solutio 0 xi de

(concentrat | %&t?lfouéé%;%i\e@' tiigayes TAdIad s tB-eBY 8othigTo¥ Rpel 0 adj ust

the pH value to 7. a precipitate containing titanidm oxide was

obt ai ned Th?r‘es%%t PRY@h PEON RICEAREE RbBe MRS Tt 1leLE 66 a WESREA HHihg@ War m
dei oni zed water thoroughly, dried, and pulverized to a particul ate having

a mean parti qlsg A& 9] Wétargori% 3N eak?G-dBm ! R Brampsi tion
containing Zn(OH) 2, Ti Sq( PO4)4 5 and T102 at a weight ratio

[ Zn( OH) 2/ Ti 3( PO4) 4/ Tir@2brabr 88/ 28k 861 ¥asne @i haghndRrOrbictdasm afnd i ber ]
The conposition obtained by the above manner was added to a DM S-nodifi ed
pol ybut yl ene iehgRiititalodt @108 Bosis 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 pants), a sock,
a glove, a stocking, an apron, and a hat or cap: a mask:
15 a towel or wiper; and a handkerchief). Further, the
dustproof clothing of the present invention 1s 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 commen two-plede suit

with a hood, a general-purposse two-place sulit, and others.



10 [a copolyner nodified with 2.5 nold of dinethyl isophthalate (DM YS)
relative to the total dicarboxylic acid conponent] in a proportion of 5%
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 15 PUT pell et
and a pellet conposed of a regular PET (pol yethyl ene terephthal ate) for
fiber were subjected to fiber-formng Dy a sheath-core structure
conjugated nmelt spinning nmethod at a sheath/core ratio of 50/50 (weight

rati o) wth dhepaustprided RAbRaNEionnhd rddeheldwint?b@asig sheath
conponent and a core conponent, respectively. Further the obtained fiber

was subj ect eddaptaiilet ddirm@alandhdsl sppgMicHtithgr ocesses to give a
textured yarn having a round cross-section, conposed of a sheath-core
structure conposite continuous fiber filament (nultifilanment) (167 25
dtex, 48 filanment (F), fiber fineness of nonofilament: 3.5 dtex, tw st
nunber! O T/ m)_ [Production of fabriEXaMpBBs The textured yarn conposed of
a sheath-core structure conposite continuous fiber filanent which was
obt ai nedsby the abov®heafindlpowdng exaepllesedryanintendsdsad defscribe
continuous fiber of a regular polyester (110 dtex, 5 48 filanment, fiber
fineness of mbdsfinreattion? i duethert dedtailuningd shb@d dlby) neemeanszed as a
weft and a warp, respectively, to nake a 2/3 twill weave fabric having a
fabric wei ghtbefiiérpyeed t & clettsingdene aspops sof etlié 12@ebtkén.
0.22nmm . Incidentally, into the fabric, a 10 sheath-core structure
conductive fil|Bxanplénlltifil anent,
[Preparation of Zn(OR),-Tis(P0O4},-Ti0; composition]
10 To one liter of a distlilled water was added an
aqueous solution (60g) of titanium sulfate (concentration
of 30% by weight), and the resulting solution was mixed.
To the mixture was added dropwise an aguecous 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 (ZnSO,'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 value to 7.0, and a mixture of a
white precipitate containing Zn{II}-Ti{(IV) was obtained.
To the resultant contalning the mixture of the precipitate,
titanium tetrachloride (37g9) wag added dropwlse under
stirring, and further an aqueous 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



44 dtex, 8 filanents) was woven at Icmintervals, where the sheath-core
structure conductive filanment conprised a nylon 6 as a core conponent and
a nylon 9T as a sheath conponent. The nylon 6 contai ned 33% by wei ght of
a 15 conductive carbon, and the nylon 9T was a pol yam de obtained from
terephthalic acid as a dicarboxylic acig unit and a mxture of

1, 9- nonanedi am de and 2-nethyl -1, 8- oct fiedi ami ne [mxing nolar ratio
(1, 9- nonanedi am de/ 2- et hyl - 1, 8- oct anedi am ne) of 8/2] as a 20 di am ne

unit. The prepeLhinda MG tald Padir QK] & wddldd i & thigsheat h
was 13/87. The filament was conposed of four domains as the core

conponent i ngkl®niGees Vates! t¥drfudhs f idARN! anh s rcdd ad ipn
efficiency of the fabric was 84.7%, and the air perneability 25 thereof

was 15.5 cnl $@6¢@1¢ulatR ad¥ahipon REaduphpeod16! 8154 LOEIndt -iteed sui t
with a hood tor a clean roomwas - 34 produced by using the

above-menti oneq {,@dr ithen aCeBRLBLE kY on! ot ARG €nPbHI QO@HE(ﬁé§i|y
avai |l abl e dust proof clothing of Conparative Exanple 1, &nd the test of

confortagl enagd MQoieat WageRghitOrERd oW iZR (B8 )WPTKe( B0 B Wekki ng
condition for 8 houfs underea§r00n1teﬁpéraéurg%pof§55cféﬂh é%ﬁunidity of

60t RH (rel at 3@ 2i8yI4diday) obdldined@earers did not feel heat and humdity at
all and felt significantly confortable to wear even working with
perspiration. PBreduesibh, ofheipkohi ng was extrenely 10 appreci ated.
Exanpl e 2
The composition obtained 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 ¢f 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 PBET pellet and a pellet composed of a regular PET
(polyethylene 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 prodesses to give a textured varn having
a round crosg-gsection, 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 number: 0 T/m).

[Production of fabric]



A 2/3 twll weave fabric having a fabric weight of 133 g/n2 (thickness
under a pressure of 23.5 kPa: 0.23nm was obtained by using the

sheat h-core structure conposite 15 filanment produced in Exanple 1 and a
textured yarn conposed of continuous fiber of a regular polyester (167
dtex, 48 filament, fiber fineness of mppofilanment: 3.5 dtex, tw st
nunber: O T/nm) alternately as a weft, ~add dsing a textured yarn conposed
of a continuous fiber of a regular polyester 20 (110 dtex, 48 filanent,

fiber fi neness of Ry |ntc}%{;ﬁ:§ﬁ‘§)%{a}rpt p&é’éét%f‘meaﬂrp—occﬂéﬁ as a

war p. Incidentally, ric sarre sheat h core structure

conductive fd{qmmn rﬁbo@&%%'q%ri‘ti’iﬁ?od?vﬁ%& défZS t e arr Wi Sh W  dust

col | ection effrcrency of tthe fabric was 82. 7% perneability

thereof was Qi LHSEHY e l&ld% hﬁﬁne&abéhé d t%xcéﬁﬂeﬁr 98kn Céd?ﬁﬁBsﬂQd was

Produced in the Sane mannor In Exanple 1, and the test or

eonf ort abl engs¥s o QoM@ nuoudd fi‘%ﬁ: R fOrERfh A tbolﬁé’é)d‘é"r.er(sllsd rHﬂé’:E
Exanple 1. In a working under the same conditions as Exanple 1, all

woar oo i 0 it Sl ] e el SOTClds: Afb 6l (s CordaEAAbl € Lo

wear even working with persprratron As a 5 result, the clothing was

appreci at ed. th4aPlfimbe Cr0 at /9 WP aisel {at£ vﬁélﬁt %ha Wasy&ssol ved
in one liter of a distilled water, and an aqueous solution (60g) of

titani um sul fradspHdraneant  ald k3 QPeNs Weisaht wedrevarddethdwidden
resul ting aqueous sol ution. About |og of 15% by wei ght phosphoric acid

sol ution was ¢ WARMISSE 106! BemM KR EkNE LD SHALF | AP rE¥RIra JPOOM
tenperature to

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 nyvylon 9T as a sheath
component. The nylon 6 contained 33% by weight of a

15 conductive carbon, and the nylon 9T 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 wag 13/87. The filament was
composed of four domains as the core component in the
cross-section of the filament. The dust collection
efficiency of the fabricwas 84.7%, and the air permeability

25 thereof was 15.5 cm/second.

[Production of dustproof alething)

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



give a white precipitate. The precipitate-containing solution (A
solution), and 471g of a sodiumsilicate 15 contai ning aqueous solution (B
solution), which was prepared by diluting sodiumsilicate with a
distilled water to 30% by wei ght and addi ng 15% by wei ght of a sodi um
hydr oxi de aqueous solution (30m) to the diluted solution, were put in
separate beakers with stirring. The A sofufion 20 and the B solution were
added dropwi se with stirring in a container charged with 500 m of a

distilled vapshatded Blydiify Pﬁ'eva%d%%eﬁ@oﬁ@&ﬂ%%i@e%?%lﬁo‘{ﬁ*ﬁfbom

7. As aresult, a te precipitate containing -S1O2

was obt ai nedoThe sHlaligslt dMiF & ZomeaT 1Rlx eamam%%%%%%h' y with a

distilled water, and then dried at a roomtenperature. T d product

was pul veri zeg o i %oV @2 demME at 13740 Eliagaquder awogeﬁé% 't Wi th
ts by weight o

titani um oxi de powdér at a proportion of 80 par t he

resul ting powdale or@ladhioh sisot & Qe hssbyerﬂeiﬂgguﬁ %’ﬁftht hg é%ﬂféi‘fé'm oy de

powder. The resultant m xed powder was furt pul veri ze nely to

obtai n asn xadywsrReWGCEoNAY REnar BBAY WEGLE Ghifadr 28 r¥for FemPtir@tiliad 1 m
containing Cu(IT)-Ti (I V)-Si Q2-T102. In the sane manner as in Exanple 1,

the m xed powgeh s mag,@ddadidQife S gRiF YRANANLd hunli@ifdPer Al a

proportion of 10% by weight relative to the total weight 10 t'o produce a
sheat h-core gkaeldr @iQompRes iflee 1C Blalaith WewS huniildarty idamEnt dnyife @

nodi fied cross-section (rultifilanment) (167 dtex, 48 filanent, fiber
fineness of sAagAafiilcamenly cdmTodi@n.]el Woswddieiien Gob/kilng Wigth t hus
perspiration. 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 textured yarn composed
of continuous fiber of a regular polyester {167 dtex, 48
filament, fiber fineness of monofilament: 3.5 dtex, twist
number: 0 T/m) alternately as a weft, and using a textured
yarn composed of a continuous fiber 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,
into 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
SabBYil, 8 AUItEXSRL SLETHALNA WA BESAUSEA A0 thS SAmME manner

ac in EIZIHP]_Q 1, and the tect of comfortablenecec Lo Wear



obtained fiber was nade into a fabric in the same manner

15 as in Exanple

1, and further into a dustproof clothing. |In the fabric, the fabric
wei ght was 128 g/ n2, the dust collection efficiency was 81.5% and

air pernmeability was 13.6 cm second. The test of confortabl eness to wear

t he

i n the dustproof clothing reveal ed that _the dustproof 20 clothing was

somewhat i nf
significantl
Conmparative
of 119 g/ nR
using a text
pol 3reater (

erior in confortabl eness to3®he clothing of Exanple 1,
y superior to the conventional dustproof clothing.

but

PER BRRebrhaf A1t ) JE e B inb R )¢ CB & e by

P Y B GOTHTR Jollh oI GpUS mibifle 3 BLT G-

Tonof i 1 arent 3 A Spe iy RUehEe WP nurkA oY Tind e nurber

weft : O T/nm) comrerc

y avai as a trabric a dust pr oof

cl othing, an “PI1EC € SUd | wer
procur ed. Thg0 Etg}tmgwclt%l Fgc‘ﬂa%ﬁ éé%%l?g%g}r%;?%ow?ﬁgpggﬁ??gé%ghéo.%@a

the air gper

eahitlt t ¥ Heh@eth YR8 whe AgPrsRaYIdLq The test of

confortabl eness to wear of the dustproof clothing was perforned in

sane nmanner

asgkimpxam@l e 1, and 8 out of 10 workers appreciated th

of

and

t he
e

clothing as unconfortable 10 and misery to wear because of nuggy heat in
work with perspirat noBrySPaRA AldotipezX 8RR LE [Eﬁ?@é? afdPA1¥so1ved

Zn( OH) 2/ Ti 3(

10

15

20

25

PO4) 4 composition] An aqueous solution of titaniumsulf
in one liter of a distilled water, and an agueous solution

(60g) of titanium sulfate {(concentration: 30% by weight)
was added to the resulting aquecus solution. About 10g of
15% by weight phosphoric acid sclution was added dropwise
to the mixture with stirring under a room temperature to
give a white precipitate. The precipitafc—containing
solution (A solution), and 471g of a sodium silicate-
containing agqueous solution (B solution), which was
prepared by diluting sodium silicatewithadistilled water
to 30% by weight and adding 15% by weight of a sodium
hydroxide aqueous solution (30ml) to the diluted solution,
were put in separate beakers with stirring. The A solution
and the B golution were added dropwise with stirring in
a container charged with 500 ml of a distilled water so
that the pH value of the mixture become always about 7.
As a result, a bluish white precipitate containing
Cu(II)-Ti(IV)-S10, was obtained. The bluish white
procipitate 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

ate

a



15 (concentration of 30% by wei ght) was added and m xed to one liter of a
distilled water. To the m xture was added dropw se an aqueous sol ution of
phosphoric acid (concentration of 151 by weight) with mxing to give a
white precipitate. Further, to the resultant m xture was added 20
dropwi se zinc sulfate (ZnSO4. 7H20) unge5 stirring. An aqueous sol ution of
sodi um hydr oxi de (concentration of 15% By wei ght) was added dropwi se to
the resulting opaque aqueous solution with mxing to adjust the pH val ue

to 7.0, andwatN xitaaiah ax10k!SoPdesi Dt tAbeopeRidbRi B 86 faﬂé)bﬁ i (1V)
was obtai ned. The obtained precipitate was tiltered, washed with a warm

dei oni ! ed waiweightoo@uditey resnd itoie hboWdead @cth e/ afd 2y g8 sy a
zn(ox),/ T13(FOQ4)4 - 38 conposition. [Production of fiber] The

conposi ti on wightbpEnwehghiitahiu Red dey polk@eraborge rESET t a¥as ndaey to
t he above-nentioned DM S 5 nodi fied PBT (pol ybutyl ene terephthal ate), and

the m xture powsieeXwasdEhrwhielr PRAFBIIELY iAW et ioptRline hvidkdd
prepare a pellet. The pellet and a regular PET (polyethylene

t er epht hgl at gbwider hiakengwar Mestbpast 88160s1ikébef -{OF Md¥e ihan shead h-core
structure conjugated nelt 10 spinning nethod at a weight ratio of 50/50

with di sposi Ia:gnthfiﬁiBBTq&QIIIIqt-TaJ[dIVt)h-QiB%TTﬂehl et as a sheath conponent
and a core conponent, respectively. Further the obtained fiber was
subj ected to stretchingtlendamel menner abi iy Exampdess esheaniked ppwdsd ur ed
yarn conposed of a sheath-core 15 structure conposite filament (167 dtex,
48 fil ament) 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 filament, 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.
Comparative Example 1
A 2/3 twill weave fabric having a fabric weight
25 of 119 g/m2 (thicknegeg under a preggure of 23 .5 kPa: 0. 18mm)

obtained by using a textured varn composed of a continuous

fiber of a regular polyester {110 dtex. 48 filament. fiber



[ Production of fabric] The textured yarn conposed of the sheath-core
structure conposite filanment obtained by the above manner and a textured
yarn conposed of a regular polyester (110 20 dtex, 48 filament, tw st
nunber: 100 T/m were used as a weft and a warp, respectively, to nmake a
2/3 twill weave fabric having a fabr103ﬁe[ght of 128 g/ n2. The dust
collection efficiency of the fabric was“84.5% and the air perneability
t hereof was 13.8 cmlsecond. 25 Conparative Exanple 3 Anatase titanium

oxi de havi ng ra nRhiieCakahyhbei 1ambhYL LY, Yaf SHdRG118 hiiRnaboye-wWar i oned
DM S-nodified - 39 PBT (pol ybutyl ene terephthalate) in a proportion of

2.0% by wei glalo T Ah 2t e titukier betwd £ ¥ ebWim) 88fmbPeI AR Xy W1 MBS e
extruded with kneading by a conventional nethod to prepare a pellet. The

PDT pellet apg a f&sH @EdER auéPRLYSEYI NS AS! el Rt Rb epideE fjirer were

subjected to fiber-formng by a sheath-core structure conjugated nelt

spi nni ng met kadnata hodEFOY O dA! irvoM WY SDrIRIHY. alel @Qus th
di sposing the PBT pellet and the PET pellet as a sheath conponent and a

core conponeib)leedfest b¥el¥iedBy R iRy rabhecobisisgtedy, Ban vRe Hiubj ect ed
to stretching and false-twi sting processes to give a textured yarn

conposed of gesheabii-1Gave thieTiedifu v sC AP0 AdddmEnThe( @4 tdlo@x, 48
filament) . The textured yarn conposed of the sheath-core structure
conposi te fi cemEol tablzineed hy wearlpfalne drvpod B treidivets yarn
conposed of a regular polyester (110 dtex, 48 filament) were used as a
weft and performed in the same manner as in Example 1, and 8 out
of 10 workers appreciated the clothing 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 aqueous solution of phosphoric acid
(concentration of 15% by welght) with mixing to give awhite
precipitate. Further, to the resultant mixture was added
20 dropwise zinc sulfate (ZnSO,"7H,0) under stirring. An
aqueous solution of sodium hydroxide {concentration of 15%
by weight) was added dropwise to the resulting opaque
agueous solution with mixing to adjust the pH value 10 7.0,
and a mixture of a white precipitate containing
25 Zn(II)-Ti(1V} was obtained. The obtained precipitate was

Tiltered, waghed with a warm deionligzed water thoroughly,

and then dried and pulverigzed to give a ZIn(OH),/T15(FO, ),



a warp, respectively, to nake a 2/3 twill weave fabric having a fabric
wei ght of 129 g/ n2. The dust collection efficiency of the fabric was 27%

and the air perneability 20 thereof was 15.4 cnisecond. N 0 ' -1 E 0 U
-4 -ri 0 -" NH H rl 3C)rl 4 M Nk Ivw rd40ri H r4
- 38 -
composition.

[Production of fiber]
The composition (3.5% by weight) obtained by the
above manner was added@ to the above-mentioned DMIS-

5 modified PBT (polybutylene terephthalate), and the mixture
was extruded with kneading by a conventional methed to
prepare a pellet. The pellet and a regular PET
{polyethylene terephthalate) for fiber were subjected to
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 pellet 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 cbtained 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

Anatage titanium oxide having a photocatalytic

activity was added to the above-mentioned DMIS-modified
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PBT (polybutylene terephthalate) in a proportion of 2.0%
by weight relative to the total weight, and the mixture
was extruded with kneading by a conventional method to
prepare a pellet. The PBT pellet and a regular PET
(polyethylene 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
ratic) with disposing the PBT pellet and the PET pellet
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 structure composite filament
(167 dtex, 48 £filament). The textured yarn composed of the
sheath-core structure composite filament obtained by the
above manner and a textured yarn 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
having a fabric weight of 129 g/mz. The dust collection
efficiency of the fabric was 27%, and the air permeability

thereof was 15.4 cm/second.

40



ON N 00 qgr tO ri 0 41 As shown in Table 1, the fabrics enployed in
Exanples 1 and 2 of the dustproof clothing of the present invention have
much hi gher dust collection efficiency than that of Conparative Exanple 1
being actually on sale, and 5 ensures a high air perneability at the sane
time. In the fabric production of the_pggsent invention, a textured yarn
conmposed of a sheath-core structure conposite filament (167 dtex, 48

filament) contaijni hg |the| phot ocatal yst| an dust-col l ecting agent is
not necessary ngeded ft@~be PO usedyat |a p ijon of 100% Use of the
yarn only in thg % e tig a 1 aqr u he yarn only in the half
weft ‘as Exanpl d & Epilﬁ7es't emgpgectsgo resent invention.
(Moreover, as appa'gnpiﬁ onv(p grgti ve~g 2 and 3, wuse of the
phot ocat al yst aljahe o2 €he tg CORl edtin 15 al one fails to inprove
t he dust coll ectfi on eﬂ‘h:iemcy‘és ~shgwn ples 1 and 2. Therefore,
it is reveal ed t/haf conpounding (conpl ex e photocatal yst and the
i . A X . .
dust-col | ecti ng |agent ures gpe rlove collection efficiency of
the present inveri|gn3 220 8o %
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- 42 \What is claimed is: 1. A dustproof clothing which conprises a
fabric, wherein at |east part of the fabric conprises a dustproof 5 fiber
contai ning a photocatal yst and a dust-collecting agent. 2. A dust proof
clothing according to claim1, wherein the dust-collecting agent
conprises a quadrivalent nmetal phosph ii and a bival ent netal hydroxide.
10 3. A dustproof clothing according to laim1, wherein the

dust-col l ecti ng agent conprises a phosphate and a hydroxi de, and the

phosphate conprises gt LBagh Qﬁe-raw.l%drll VahRnkatRidls sfipaekRd fimom the
group consisting of the netals of the C?oup 4A and 4B el enents of the

Periodic 15 kaBipieand ahe Hw# thdﬁuﬁﬁﬂﬁbb?.eélaﬁhiﬁ?séf e prealepitt
netal selected fromthe group consisting of the netals of the G oup 2A

6A, 7A 8, 1@n@€ﬁt3@nﬂh§ﬁ@'ﬁﬁﬁtpﬁlgﬁér%ﬁ$@@b&le@&@bﬂ e £ 1 AL ehisT Hheef
cl othing according to claim2 wherein at | east one nenber sel ected

fromthe grogpagossi @éﬂéﬁ@r@hif@@xmﬂdlé vabeihgneéthaphosemais£l endnide
bi val ent netal hydroxi isin a hydrate form 5. A dustproof clothing

accordi ng t oegkair@s2a hiHEr£in fiatneddiE OUAdY thkesamaet ahe phaaphadee and
the 25 bivalent netal hydroxide are in a hydrate form 6. A dustproof

cl ot hi ng acceadirig pro@het tod of e peiesenteiphet biat alaystxtarpdiyaxa an
optical - 43 5
composed of a sheath-core structure composite filament
(167 dtex, 48 filament) containing the photocatalyst and
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 yarn only in the half weft
as Example 2 realizes the objects of the present invention.
(Moreover, as apparent from Comparative Examples 2 and 3,
uge 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 collection

efficiency of the present invention).

20



10 sem conductor. 7. A dustproof clothing according to claim1, wherein

t he photocatal yst conprises an oxi de sem conductor. 8. A dust proof
clothing according to claiml1, wherein the photocatal yst conprises an

oxi de, and the oxide conprises at |east one netal selected fromthe group
consisting of the netals of the Goup_44A, 6A, 2B and 4B elenents of the
Periodic Table. 9. A dustproof clothing according to claim1l, wherein the
phot ocat al yst conprises titaniumdioxide. 10. A dustproof clothing
accordi ng t owdladi el crehigleri ng:he proportion of the photocatalyst is 0,1
to 25 parts by weight relative to 100 parts by weight of the 15 dust proof
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

dust proof clothing aggoraidig tiprddTbthinghai Rt cordyelps Fabrfider
conprises a polyester-series 20 fiber. 25 12. A dustproof clothing

accordi ng t owhledieInlat vb&seipaithaof whet £apphercohptdee §lus iqusagirddagber is
0 to 200 T/m and the dustproof fiber conprises a multifilanment fiber

havi ng asyar @ ibeterestadning a0 phidd odiaalykt ahdlus tqursasicotllaid ingy
according to claim1l1, wherein the fabric further conprises a conauctivQ
fiber. 14. Agemzt.proof clothing according to claiml,

2. A dustproof clothing according to c¢laim 1,
wherein the dust-collecting agent comprises a quadrivalent
metal phosphate and a bivalent metal hydroxide.

10 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
gquadrivalent metal selected from the group consisting of
the metals of the Group 4A and 4B elements of the Periodic

15 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 to claim 2,

20 wherein at least one member selected from the group
consisting of the guadrivalent metal phosphate and the
bivalent metal hydroxide is in a hydrate form.

5. A dustproof clothing acc¢erding to claim 2,
wherein both the guadrivalent metal phosphate and the

25 bivalent metal hydroxide are in a hydrate form.

6. A dQuetproof clothing according to claim 1,

wharein the photocatalyst comprlses an optlcal
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- 44 wherein the dust collection efficiency of the fabric is not |ess
than 70% and the air perneability of the fabric is 8 to 100 cm second.
15. A dustproof clothing according to claiml, 5 which is a clothing used
in a clean room 16. A use of a clothing for collecting dust, wherein the
clothing conprises a fabric, and at Iea$ part of the fabric conprises a
dust proof fiber containing a photocala @sf and a dust-collecting agent.
10 17. A use of a fabric for collecting dust, wherein at |east part of
the fabric cQEpii-ssauatdyst proof fiber containing a photocatalyst and a
dust-collecting agent. 18. A use of a fiber for collecting dust, wherein

the fiber contains a7th§Oﬁﬁéﬁbfééfaeﬂoﬁhﬂﬂétaeebkﬁﬁhbngo éia&&eﬂt 19. A
met hod for collecting dust, which conprises  bringing dust into contact

with a dustpwgfre%ottwen@hot\mt%u éﬁ%dﬁiﬁ&s@sotam R GROPri ses a fabric,
and at least part of the fabric conprises a dustproof fiber containing 20

a phot ocat al yghiadddactext.-col l ecting agent. 20. A nethod for collecting
dust, which conprises bringing dust into contact with a fabric, wherein

at |easts part of th@.fahraﬁsﬁgf@bfss§oanﬂﬂ§taé@efaingetocemhammmg a
phot ocat al yst and a dust-collecting agent 25 21. A nethod for collecting

dust, which GagRelisethe Phiot@dag adysit cah w@ga@iomab, ardusharaaiad | ber
contalnlng a photocatal yst and a dust-co ecting agent .
comprises at least one metal selected from the group
consisting of the metals ¢f the Group 4A, 6A, 2B and 4B
elements of the Periodic Table.
10 9. A dustproof clothing according te claim 1,
wherein the photocatalyst comprises titanium dioxide.
10. A dustproof clothing according to claim 1,
wherein the proportion of the photocatalyst is 0.1 to 25
parts by welght relative to 100 parts by weight of the
15 dustproof fiber, and the proportion of the dust-collecting
agent is 1 to 25 parts by weight relative to 100 parts by
welght of the dustproof flber.
11. A dustproof clothing according to claim 1,
wherein the dustproof fiber comprises a polyester-series
2C fiber.
12. A dustproof clothing 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.
25 13. A dustproof clothing according to claim 1,
wherein the fabric further cemprises a condugtive fiber.

14. A Guetpreef clothing according to claim 1,
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wherein the dust collection efficlency of the fabric is
not less than 70%, and the air permeability of the fabric
is 8 to 100 cm/second.

15. A dustproof clothing according to claim 1,
which is a clothing used in a c¢lean room.

l6. A use of a clothing for collecting dust,
wherein the clothing comprises a fabric, and at least part
of the fabric comprises a dustproof fiber containling a
photocatalyst and a dust-collecting agent.

17. Ause 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.

18. A use of a fiber for collecting dust, wherein
the fiber contains a photocatalyst and a dust-collecting
agent.

19. A method for collecting dust, which comprises
bringing dust into contact with a dustproof clothing,
wherein the dust clothing compriges a fabric, and at least
part of the fabric comprises a dustproof fiber containing
a photocatalyst and a dust-collecting agent.

20. A method for collecting dust, which comprises
bringing dust into contact with a fabric, wherein at least
part of the fabric comprises a dustproof fiber containing
a photocatalyst and a dust-collecting agent.

21. A method for collecting dust, which comprises
bringing dust into contact with a dustproof fiber

containing a photocatalyst and a dust-collecting agent.



