1 SPLI TTABLE CONJUGATE FI BER, FIBER, STRUCTURE USI NG
THE S U E AND W PI NG CLOTH TECHN CAL FI ELD (51001]
The present invention relates to a splittable
conjugated fiber conprising, polyani de and a
fiber-formng polynmer, such as pol yester, which does
not have an affinity with pol yam de and a fi ber

structure usi ngpreTATANE GEONIJUGAPEBIBER! h
BACKGROUND ART  [00021 A splittable conjugate fiber
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BACKGROUND ART

[0002]

A splittable conjugate fiber is a conjugate fiber obtained by conjugate
spinning two or more polymers, and is used for various applications in the
form of a fiber structure obtained by, for example, forming a fabric and
splitting a conjugate fiber.

[0003]

In particular, a splittable conjugate fiber comprising polyester and
polyamide can easily provide a fiber structure excellent in bulkiness and
flexibility, and thus is suitably used for various applications, such as clothing
(suede fabric and the like) and materials (e.g., wiping cloth and the like).
As a wiping cloth, the splittable conjugate fiber is suitably used for cleaning
noble metals and cellular phones, polishing and cleaning precision electronic
components, such as magnetic recording media (e.g., a hard disk), etc.

[0004]

Such a splittable conjugate fiber comprising polyester and polyamide



treatment.. In order to obtain a high-density fabric
usi ng general polyam de, a splittable conjugate fiber
is formed into a fabric, and the splittable conjugate
fiber is split by swelling and shrinking pol yam de
using a swelling agent and a shrinking agent, such as
benzyl al cohol, to forma high-density fabric, _
canHer vbyaldy dphit énfo er cempanewisebe pbakicehtrdatnpmtikimedsgnical
is obtained as described in Patent Docunments 1 to 4.
tr=0005]t. Reoeder {1 ohtaén edpigbr densify fabhiresidg genkhaal pdgamide,
advanced and products of 100 GB or nore becone
a gehétadle i conjhgates ibef isi formged |imtd. a Siabmict savebudiey splittable
the reduction in the size of a hard di sk has been
conprgatd dibey iadplinbedwelllhg andi shronkieg goysatide figinghe swelling
increase in the capacity and the reduction in the
agsht andt dehdinking agbat esuvkeds btnzdealpsled| selfgrnpal hgghedensity
[0000] For such a requ=est, a splittable conjugate
falhtibewhemstpr 4 sienge [fibley astiaeuraedcdidntest leulkiadsshie dphided as
into the conponents by physical. treatnent or

desdrébed &l Pat@at Detumentdl ¢al. provi de an i nexpensi ve
mcro fiber having a property suitable for precise
pol i §600%). For exanpl e, Patent Docunent 4 proposes a
wi ping cloth which is obtained by increasing the

dens Reye®fly,ahetc@phtit offatleirds@isktidsigeets sbldridedl®] products
conjugate fiber and which has a specific count and

of 0PI B baei®e edbinddehdral i1Pthd 666 80wpinglclbtth. Skmultaneously,
Mor eover, Patent Docunents 5 to 8 describe a conjugate

thé il@hcti6ANRI tlhé REzPOF el @RE BasRehl tdmpAkEFt #dvanced.
However, Patent Docunments 5 to 8 inprove dying

Thafsf i bfderaRhaRRM Ehe i @bate 110t1Re SR ddity2RhE tEOREEih in the
fi ber. [00071 3 [ Patent-Docunent 1] JP 553-35633 B
size, the disc surface needs to be precisely polished.

[0006]

For such a request, a splittable conjugate fiber comprising polyamide
and polyester can be split into the components by physical treatment or
chemical treatment; and can provide an inexpensive micro fiber having a
property suitable for precise polishing. For example, Patent Document 4
proposes a wiping cloth which is obtained by increasing the density of a
textile after splitting a splittable conjugate fiber and which has a specific
count and cover factor suitable for polishing a hard disk.

Moreover, Patent Documents 5 to 8 describe a conjugate fiber
comprising polyester and a specific polyester. However, Patent Documents
5 to 8 improve dying affinity and nowhere refer to a splittable conjugate

fiber.
[0007]



[ Patent Docunent 21 JP 501-37383 B [Patent Docunent
3] JP HO04-272223 A [Patent Docunent 41 JP 2000- 303300
A [Patent-Docunent 51 JP 1-103-161520 A [ Patent
Docunment 6] JP 1103-287820 Ay [Patent Docunent 7] JP
1103. 140715 A [Patent Docunent 3] JP HO4-281015 A
DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY
[ParEt NvENTEON]] [ GBER]3-B06RY& , in the case of
splittabl e conjugate fiber conprising genera
[Ppﬁhﬁéﬁbdﬂnanﬂzg JPIE61-80888 Bg pol ymer, such as
pol yester, which does not have an affinity with
[Pptdntadoclenens 8l JBHOHR7RB280 | ons described in the
above- nenti oned patent docunents, swelling and
[PatwritrRocgmoenht gbl JRADO-363300 Ai t ed, whi ch makes it
difficult to obtain a dense fiber structure having
[PatdifttDb@nhespbl t IPHOPI6pEROIAES and excel | ent
bul ki ness unl ess a special treatnment agent for

[Paveitl Doenrasat 6hr JRRIOZr280B2am dee, Such as benzyl
al cohol, is enployed. [00091 1In the case of fiber

[PapirittDbcignwhi 1] t P IAdRVaeTeptd oned treat ment agent,
such as a swelling agent, a shrinking agent, etc., the

[PhicatDenimesesl JPHOdRelpis5a remain in a fabric after
fiber splitting treatnent and uneven dying is likely

to occur during dyring. [0010] 4 Wen used for w ping
preci sion el ectronic conponents, such as magnetic

DT SURE e THE eNVENGToON d di sk), no inclusion of
inpurities has
PROBLEMS TO BE SOLVED BY THE INVENTION

[0008]

However, in the case of splittable conjugate fiber comprising general
polyamide and a fiber-forming polymer, such as polyester, which does not
have an affinity with polyamide, used for the inventions described in the
above-mentioned patent documents, swelling and shrinking of polyamide is
limited, which makes it difficult to obtain a dense fiber structure having
sufficient splitting properties and excellent bulkiness unless a special
treatment agent for swelling and shrinking polyamide, such as benzyl
alcohol, is employed.

[0009]

In the case of fiber splitting with the above-mentioned treatment
agent, such as a swelling agent, a shrinking agent, etc., the treatment agent
is likely to remain in a fabric after fiber splitting treatment and uneven
dying is likely to occur during dying.

[0010]



been demanded with the recent, increase in demand for
preci seness of polishing or the |ike. Mreover, it
has been denmanded that self generated particles
generated froma fiber materjal itself of a polishing
cloth and a w ping cleaning tool, a | ow nolecul ar
wei ght material extracted wwth a solvent, etc., are
r edud®bemsusas Honswossi brecisidoweleetronih eronapdndrgs, issich as
split by, for exanple, swelling and shrinking using a
magweédtic necoaderg mesiie Keas a bend ydisla), gohioiclusen fof impurities has
generated particles originating froman oligomner
berni deynandedt aiitle dhien reainte st@rase enddposindedoorprebseness of
surface., and the renoval of such inpurities becone
potiishing ot tthe llikec oMloestverwitdmsd bedradlebmanledt thextpiedf] gbnerated
split a fiber without a swelling agent or the |ike,
pastitfascgardratéddroms pd ifiddrnmat@riapétselfesf argolisdting cloth and a
obtained, resulting in insufficient w ping
wipétig alemniaeg, toodhiac bow smiobguila:edvdight pahtatringxaradted with a
cl eani ng precision electronic conponents. [3411]
soh¢hthetc., srdeedacaivak | mnghagepbssiblch swbesz When a fiber is
al cohol, is expensive and requires waste |liquid
split ®8f foendxanihle, swellirgf ahfiehehildnpating abaveldinpUgdditesuch as
becones high. [00121 Thus, the present invention ains
beh@ylsglcyRol, fs@lfaé%@l‘é@am?hmds oPizORA 18 fAdid ADbHEAmMAr mainly
spli'ttable conjugate fiber conprising pol yam de and
coBtainP@iH g‘iﬂlyéﬂﬁéﬁ Rralaegoditdd batBe arfick] Ahdl theirekhoval of such
pol yanai for providing a dense fiber structure

im@@ehidEhdcontt BFikiIRES $n \dbhtralst® W ESR HENAL Béérpﬁtﬂaﬁ:[p"ﬂéli to split
al cohol or without a swelling gent, such as benzy |

a #peeh@lithoMien thRIhASrAentOfor &M 'l‘il&@bbﬁffi‘c‘i’@ﬂw%& splitting
fiber is split to forma fiber structure. [001. 31

proﬁi‘ﬁe‘%eﬁré)l%loﬁcdbtﬁfnet(f‘ere@ﬁﬁﬁﬁ tin mé%ﬁvﬁdu@ﬁt vipif qse%ﬁ@ance
fiber structure which is flexible and. excel ?ent in
W}ﬁb'h ki pepSire & SRS AP S A f18Y QTR R cléh electronic components.

[0011]

Further, since a swelling agent, such as benzyl alcohol, is expensive
and requires waste liquid treatment, the cost of the obtained fiber structure
becomes high.

[0012]

Thus, the present invention aims to solve the above-mentioned
problems and obtain a splittable conjugate fiber comprising polyamide and a
polymer which does not have an affinity with polyamide for providing a
dense fiber structure excellent in bulkiness with low-concentration benzyl
alcohol or without a swelling gent, such as benzyl alcohol, when the fabrics of

splittable conjugate fiber is split to form a fiber structure.

[0013]



wi t hout using the above-nentioned treatnent agent.
[00141 Still another object of the present invention
is to provide a wiping cloth for use in, for exanple,
pol i shing and cl eani ng precigion el ectronic
conmponents in which self generated particles and | ow
nmol ecul ar weight naterials extracted with a sol vent
are lAesdher kejegt obthpepeasane inwE@ANS) ROR 1BOVVING filidE structure
PROBLEMS [0015] In order to achieve the above-
winight isoftlexdblbpadt excellhpt pndundhkinesspaedt develgpow fiemrable hue
splittabl e conjugate fiber conprising a polyam de
witkeuthusiagrihesiliovermentioned ittrathemtiaggnpol ymer  whi ch
does not have an affinity wth the polyam de resin
conpd3d14lon conbi ned each other in the fiber
| ongi tudinal direction, in which the pol yasraide resin
conp&sili nantloandlaients of ahematsentp weaticdeisand pebjlleas iviping
pol yam de. :0010] 1In particular; a splittable
clatbnfargate ihj Ber eixaniylef poibhimg andhelehAninie precision electronic
fiber-form ng pol yner which does not have an affinity
cortipoheatPahyaiiicle setfS gBne@bPOsatticdes iahdoddw esloddcular weight
resin. Mentioned as another preferable aspect is a
matRlridlt aktractanvitdad eofviede fark NesMliledlyttbgehiebgie: f or m ng
pol ynmer not having an affinity wwth a polyam de resin
conposition is polyolefin resin. [0017] As the above
-mentioned aromati c pol yam de, polyanide is preferable
MBANS FOR SO TR NG PHEt PROBECBM®XYl i ¢ aci d and
aromatic diamne as a main 6 structural unit. In
partiguisr, it is preferable that the aromatic
pol yanm de is poly(metaxvlylene adipanide) and the

al i phat beddoltyamicHeevieS theNUHBRe GnePRINIET obj EE‘@ V\ﬁhegh}t)resent
rati o of the pol y(netaxylyl ene adi pai ni de) to

invention provides a splittable conjugate fiber comprising a polyam1de resin
composition and a fiber-forming polymer which does not have an affinity
with the polyamide resin composition combined each other in the fiber
longitudinal direction, in which the polyamide resin composition contains
aromatic polyamide and aliphatic polyamide.

[0016]

In particular, a splittable conjugate fiber is preferable in which the
fiber-forming polymer which does not have an affinity with a polyamide resin
composition is polyester resin. Mentioned as another preferable aspect is a
splittable conjugate fiber in which the fiber-forming polymer not having an
affinity with a polyamide resin composition is polyolefin resin.

[0017]

As the above-mentioned aromatic polyamide, polyamide is preferable

which contains aliphatic dicarboxylic acid and aromatic diamine as a main



Nyl on 6 polyner is preferably 35:65 to 70: 30.
Moreover, for use in wping precision electronic
conmpone! nts, such as magnetic recording nedia (e.g., a
hard di sk), a substance contgi ning no inorganic
particles is nore preferable. [00181 The present
invention refers to a fiber structure containing the
stabdueal unidestnippeticapr it ahpefechleghtethe beomatdpdlipgmide
above-described fiber structure may be a woven
is el n ethxplyldms ttlgshmidedrared tha hdipireeiepsly ainnidenisi @ Nylon 6
also refers to a wping cloth conprising the
ponaee- d&her iveeshtf irheo ofstthecpalytmefbG1Pene Thdippmesiehtto the
invention also refers to a, nmethod of producing a
N¥lohes poBimiercispeferaidlyudt:05 totEP3(.1) Morepvadfied 0ge dn wiping
fiber structure using the above-described splittable
pre@sjongalcetrbhietompode Bt BucRk-dy ntigeiiy eebrdiggt hRdia (e.g., a
fiber structure obtained in Step (1) above to hot
hawdtdsk); heibaBiicet @n$irihgtdeinos@nit tpaktielcsdBjhighat %eferable
fiber. The present invention also refers to a net
of pfoghsling a fiber structure: including Step (1) of
producing a fiber structure using the above-nentioned

spl i Thabpeegedn] HERNEIdN Refers aidd aSEBPr (Arddti@k containing the
subjecting the fiber structure obtained in Step (.1)

ab8beiRs&@hel kpllittalls skt RAL BRAL the alsdle-dedch®ed fiber
splittable conjugate fiber. It is preferable that the

stiREBRASN Y B QdUGhRh anhidigd]l Bt T KEHIE mhiGhiade @h@ppresent
(3) of heating the obtained fiber structure. [0020

invdRidH ﬁﬁ%nfeféfsve%ﬂal@fblﬁg%@oﬂheé@ﬁﬁngﬁlgatﬁ@hbwe afescnbed fiber
produci ng a w pi ng i ncluding Step (

stMesitdg the fiber structure obtained by the above
-descri bed production nethod with pure water; and Step

(5) @do19]

The present invention also refers to a method of producing a fiber
structure: including Step (1) of producing a fiber structure using the
above-described splittable conjugate fiber, and Step (2-1) of subjecting the
fiber structure obtained in Step (1) above to hot water treatment to split the
splittable conjugate fiber.

The present invention also refers to a method of producing a fiber
structure: including Step (1) of producing a fiber structure using the
above-mentioned splittable conjugate fiber, and Step (2-2) of subjecting the
fiber structure obtained in Step (1) above to alkali dissolution treatment to
split the splittable conjugate fiber.

It is preferable that the methods of producing a fiber structure
include Step (3) of heating the obtained fiber structure.

[0020]



hernetically sealing a container fornmed of resin film
containing the washed fiber structure. EFFECT OF THE
I NVENTI ON  (0021] Wth the splittable conjugate fiber
of the present invention, a-fense fiber structure
havi ng a hi gh shrinkage performance and hi gh density
can be obtained by splitting a fiber w thout using a
swel Mhegpmgent inverftadr hkso efaduoes nusihod dfheroducing a wiping
splittable conjugate fiber of the present invention
clathn incleMeh® Btapc(Daof meshihgnthdy Eter Mirecwee , obiagmed g the
splittable conjugate fiber of the present invention
abbose dsecrilosd apmidpicignc lvétholorwiph! pahé ngaocsr; ahdasitey (5) of
preci sion el ectroni c conponents, the anmount of self
hegeneicallgGeafaktd edEimiisanfdrenddeoiesin \thhl eorfiimning thengashed
an outstanding w ping performance. [00221 In
fibad@ttictire.i N the case of the splittable conjugate
fiber of the present invention, a splittable
conj ugate fiber containing polyester and pol yam de
al so can be split wth using | owconcentration benzyl
ERtrECcToh Forgw mNveENEBIONSWel | 1 ng agent, such as benzyl
al cohol , whereby a bulky and flexible fiber structure
can fgpaaovi ded at |ow cost. [0023] More
specifically, since the splittable conjugate fiber of
the prigBeRb splitvadlki R EUTBIilRSSofAHR0) MABhEH envaSidh, a dense
conposition containing aromatic 8 pol yam de and

fibek sphgthfe PRV WM ﬁ?g@%ﬁnﬁggé( BBHELMGAP ARAhight (&sity can be
shrinkage perfornmance of the pol yam de conponent is

obfiidBd B¢ Céiﬂf.i,'tff% e ﬁ‘B@lFV\fvPc'hioﬁ@ aillsingfeg Z¥h e BIfORQ@knt. A fabric

treatnment, a splittable conjugate fiber 1s split into

pr%%l?éfg:nﬁ%'ggy%%gg?@g{ %gf;ﬁﬁ%e Rl dfNeh RSt HieRBion can
develop a clear hue when dyed. Moreover, when the splittable conjugate
fiber of the present invention is used as a wiping cloth for polishing or
cleaning precision electronic components, the amount of self generated
particles can be reduced while maintaining an outstanding wiping
performance.

[0022]

In addition, in the case of the splittable conjugate fiber of the present
invention, a splittable conjugate fiber containing polyester and polyamide
also can be split with using low-concentration benzyl alcohol or without a
swelling agent, such as benzyl alcohol, whereby a bulky and flexible fiber
structure can be provided at low cost.

[0023]

More specifically, since the splittable conjugate fiber of the present

invention comprises a polyamide resin composition containing aromatic



splittable conjugate fiber of the present invention
conprises a polyam de conponent with a high shrinkage
performance, the splittable conjugate fiber of the
present invention is inparteggd with a high shrinkage
performance and is easily split. Therefore, the
splittabl e conjugate fiber of the present invention

posrronsle mvdrhphetitipoérampld 44 a pglymroperdongsomerdntiwhelmrinkage
treated with |ow concentration benzyl alcohol or a

petfoeatareatof Ahe polyaoth hlerconnpomedreng high.al Actvetingtoéayensional
swelling action or subjected to hot water treatnent. A

behizpkealcsholuotatmehnty hephtibhinedhjugatxfibét engplitninto a plurality
denseness and bul ki ness, and. is inparted with

of feavgraalenes thex sweHind-wmidnehrmakéng wodmmidd. bdfowéte@r since the
split is an ultra mcro fiber, a fiber product

spheiebie sonpugté | fxdébbe thad@ease invanti@archhptisss, aspulpamide
an effect is notably denonstrated when aronmatic

cofployant dath hshiphlshi vt ey atf@nitane, phe BpHedable conjugate fiber
(hereinafter sonetines referred to as Nylon MXD6

of pigé yiedeht 1h0824dn idbmpayed wth 4 Begh shiindkiageeerfdrgance and
the splittable conjugate fiber of the present

is igaeelpt kPRt haThardfavdr gl epiteabl¥Weshjaghicd Eibest 6UGhUI Bresent
using a general splittable conjugate fiber conprising

inteMtiH sHOWS fRPHRONE fiberispligiad. propbrtiss e¥vdd et tie@ted with
conpletely match the hue of each conponent, resulting

low Ron8&REfioNUSendy® £eshdlast a tidadmlenheigesitl WEheW €han benzyl
using a fiber of the present invention, a polyam de

al @PBPORS gl So %%ﬂhﬁgra%bioyl SEHPfecteNth 'hBt‘Szvét%rrt%atment A
exposed to the surface | ayer. Therefore, the polyam de

ﬁb%? IPAReRte EAPOOLtd1RedSERANAD e idhbas ﬁnHQMﬁknigss dand is
fiber structure and the surface layer is 9 covered

1m?ﬁk"béd\’\47v'iﬁl aRIrhBle ﬁé%ffﬁ%‘enFurﬁme'rﬁfbrgamﬁzrﬂ 5 f%&smbﬁ split is

0o obtain a fiber structuresovvlngacear hue.

anl QR22 InickY §hethg b dhBraflds i Bhf sCoRLYIRESH b R8I Rhse. In

the present iInvention
particular, such an effect is notably demonstrated when aromatic polyamide

is poly(metaxylylene adipamide) (hereinafter sometimes referred to as Nylon
MXD6 polymer).

[0024]

Moreover, a fiber structure using the splittable conjugate fiber of the
present invention has a favorable hue. When a fiber structure using a
general splittable conjugate fiber comprising two or more components is dyed,
it is difficult to completely match the hue of each component, resulting in
somber hue. In contrast, in a fiber structure using a fiber of the present
invention, a polyamide component is considerably shrunk, and thus is not
exposed to the surface layer. Therefore, the polyamide component cannot be

seen from the surface layer of a fiber structure and the surface layer is



conpri ses polyester resin as a fiber-formng pol yner
whi ch does not have an affinity with a pol yam de
resin conmposition, the splittable conjugate fiber of
the present invention can beysplit by partially
di ssol ving a pol yester conponent in weight-reduction
processjing. with an aqueous al kal i ne solution, _which
coyeregepralyalVitn aapthargcaspponents veishrmpkes 3k @ossihle §¢ eptain a
Since an excellent shrinkage performance is
fihesfbraatneg showinsasl¢arghee.pol yani de  conponent by a
heatid %gueous al kal ine solution, fiber splitting
propeb@3%s becone excell ent. Moreover, self-generated
particles and | ow nol ecul ar weight materials . .
or i gitivani wetr the aplidtahde monjegatenieber ké thai ptegent invention
contained in polyester are renoved by dissolution
comiprksearpadypasensesinkad 4 fibesddumingnpolyTeerehimhedoasheot have an
nunber of self-generated particles can be reduced,
affihgy with a pplyiantislel restonpmpasision; hbe splittabde gpepmate fiber of
invention is forned into a product. [00261
thEuprdsentoimerendionc eapnhdes sblit t bl patordjugdissolvitgera afolyester
the present invention conprises a polyamd.e resin
comgpupest in ereight-aeduwdidcppekeyangdeithandaghe@hmilkaline solution,
pol yaani de as a pol yam de conponent, a shrinkage
wlpehf or ganeanlbf daleiedobytnnde gempahemtocessihgghtep. Since an
According to conventional benzyl alcohol treatnent, a
exsgléritt almtiakagajpegédrendndecis idenspisttatedtloy deplingahi polyamide
of conponents by swelling and shrinking pol yain.i.de.
component bgsi heatsd aquibeus apkaliiabbleitivonjfilgat @ liitlgy pafperties
the present invention contains a polyam de conponent
bevdrhb exdelightshMoveager, peslf-genanaed patidflés cirehtlow molecular
shrinkage perfornmance can be achi eved under heati ng
weightlinid tenis O brigen ghh g fagidcin oligd@er P at@ SISk gnavnl caftained
aqueous al kal i ne solution, which is generally carried
in @dlyedtér argepeiored s dassiwtgors weph andafaadudglkaline solution.
condi ti ons of subsequent heating treatnent, which is
Theesfoos M nagbee sl detfligederiabed paititietWag bO rb&uced, when the
obtained is excellent in denseness and bul ki ness, and

spligaible ¥oruBatPEBEP LT Present invention is formed into a product.

[0026]

Furthermore, since the splittable conjugate fiber of the present
invention comprises a polyamide resin composition of aromatic polyamide
and aliphatic polyamide as a polyamide component, a shrinkage
performance of the polyamide component is high. According to conventional
benzyl alcohol treatment, a splittable conjugate fiber is split into a plurality
of components by swelling and shrinking polyamide. In contrast, since the
splittable conjugate fiber of the present invention contains a polyamide
component with a high shrinkage performance, a sufficient shrinkage

performance can be achieved under heating conditions of weight-reduction



suitable for polishing a hard disk. Al so when
preci sion instrunents, such as a hard disk, are
pol i shed, a polishing target is not, damaged, and
possibilities of soiling a gglishing target with
sel f-generated particles can be reduced because
sel f-generated particles and | ow nol ecul ar wei ght
proaessing@msth ami giwenisragkbhom sautodn,guheh Br gdrperallyloarried out
are renoved by dissolution with an aqueous al kal i ne
insolgeneval. pf@e25ihg dtepsholbeabimgnateldtibhatof parisequeatr hyating
in the case where the above-nentioned aromatic
treatinvamt, dehich 9s NelfommdDEs pajuirat., A fiber abowdude s be lbbtained
effects of the present invention are remarkably
is deroelisht dheden8RidsE DESORIIRThEIN, G ORAY NGHip{3P 28tformance
Fig. 1 shows an exanple of a horizontal cross
susendile dmaboliskmigoh leard thisk. dfls@widpn predbiencontrgatets, such
fiber of the present invention (side by side). Fig. 2
assBowardandeskanplee palisheliord zwiisaing resgesdst honaladhgyd, and
of a fiber of a splittabl.e conjugate fiber of the
poBERSEtits b yeitingon posisHindyarget itle pelfidenenatddyp@iticles can be
Fig. 3 shows an exanple of a horizontal cross
red@edd boalusei RIf-@énaratédphrti€ibs anddbivt indllcRil£OReUdRtt Baterials
fiber of the present invention (radial type). Fig. 4
orfi AWE ngfrexmanp |oﬁfg@fne& diotHeZBRE Alre GEADVed st HRBBlUtIIEWith an
of a fiber 11 of a splittable conjugate fiber of the
aqie88S AlkAINVEBSIv@idn( r adi al type). Fig. 5 shows an
exanpl e of a horizontal cross sectional view of a
fi befoo®f] a splittable conjugate fiber of the present
i nvention (hollow annular type). BRI EF DESCRI PTI ON OF

NUMERALSHh$RB82%e noted that particularly in the case where the
above-mentioned aromatic polyamide is Nylon MXD6 polymer, the
above-described effects of the present invention are remarkably

demonstrated.

BRIEF DESCRIPTION OF DRAWINGS

[0028]

Fig. 1 shows an example of a horizontal cross sectional view of a fiber
of a splittable conjugate fiber of the present invention (side by side).

Fig. 2 shows an example of a horizontal cross sectional view of a fiber
of a splittable conjugate fiber of the present invention (side by side repetition
type).

Fig. 3 shows an example of a horizontal cross sectional view of a fiber
of a splittable conjugate fiber of the present invention (radial type).

Fig. 4 shows an example of a horizontal cross sectional view of a fiber



1: Pol yam de resin conposition conponent 2 :
Pol yester resin conponent BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON  LOO3(Fj Hereinafter, the present
invention will be describedjijn detail. [00311 A
split:tahle conjugate fiber of the present invention
conprises a polyamde resin conposition and a

offaj ypdittdlle rdongugrdk yiter oftihe praeeit inventibaveadial ffe)ni ty
with the polyam de resin conposition. [00321 The
abovdéigenshowe dinpetampledd a bstinowimiposis sestionahvawsf a fiber
aromatic polyam de and aliphatic polyamle. Since the

of paipldhalde coepigate ditpasiftthe presmoritiavantigndhoHow annular type).
conbi nati on has a hi gh shrinkage perfornmance,
favorable fiber splitting properties are denonstrated
even in the case of |ow concentration henzy] al coho

BRIEE DESERIPATOgOR NldMERALBan al cohol, having no
swelling action (e.g., alkali dissolution treatnent,
hot W@@29] treatnent). In contrast, in the case where
t he pol yani i de conponent consist of only aronmatic

1: Polyanidierasin edhypoditigihedrhpopeityanm de, a shrinkage
performance is low, resulting in a fiber structure

2 TRyliybgtep@osint @thps@entSuch 12 a fiber structure is
also inferior in w ping performance. Furthernore,
since the shrinkage perfornmance of the polyam de
resin conposition is high, high shrinking is

BESTINOEE FORCARRYING U1ET THEANVESPIONat i on Wi th
pol yester resin or polyoleln resin whose shrinkage
per f ggopyjce i s not so high as the polyaniide resin
conposi tion, denseness can be achieved due to the

hi gh FRfeiHeRae 1 BE BB&Jehi 8Rvaiido @ kall UK inadbths.
achi eved. [0433]

[0031]

A splittable conjugate fiber of the present invention comprises a
polyamide resin composition and a fiber-forming polymer which does not
have an affinity with the polyamide resin composition.

[0032]

The above-mentioned polyamide resin composition contains aromatic
polyamide and aliphatic polyamide. Since the polyamide resin composition
containing such a combination has a high shrinkage performance, favorable
fiber splitting properties are demonstrated even in the case of
low-concentration benzyl alcohol or a treatment agent, other than alcohol,
having no swelling action (e.g., alkali dissolution treatment, hot water
treatment). In contrast, in the case where the polyamide component consist
of only aromatic polyamide or only aliphatic polyamide, a shrinkage

performance is low, resulting in a fiber structure having poor texture. Such



As the above-nentioned aliphatic polyam de, known
fiber-formng polyamde is nentioned, and,
specifically-, Nylon 6, Nylon 66, Nylon 4, etc., are
mentioned. There is no limtyation on the nolecul ar
wei ght of the aliphatic polyamde insofar as fiber
formation is allowed. Nylon 6 is mass-produced, and
a fihemsstiractdeastadge mfsrion in evipsng pecfosmanther Euotlermore, since
Nylon 6 is preferably used in the present invention.
thpd3djkageheerormance bf hh¢ ablyemunle el acingesitsadid bigh, high
t he above-nenti oned polyam de resin conposition
shirindohgr issadhevehl ydm denhastanvhg@pr oped aire conshiabicion with
viscosity in ternms of stable operation properties of
pobgdstes pesini oy polfadefigx@ail evhdse slsripkefe pribfenidade is not so
pol yam de have a relative viscosity of 1.8 or snore.
higheisr fHeapolyanvids cesin yompeseh, idensohesspeat deadvhieedue to
or nore, and particularly preferably 2.5 or nore.
thdrighsarinlddpe propertibd ahl adéo belkahéssecavbs @ehidvedup to
3.5 is sufficient in terns of stable operation
propépddds of nelt spinning. It should be noted that
t he above-nentioned relative viscosity is a value at

25C whi ehe hadvbanBnBASH I Ath histid §oBmmBlAeC AR Il &eforming
sulfuric acid as a solvent. [0035.] 1In order to

podRidide ihmedftioel, and RpefifieaRHt Ny IHEB! N3leon id6, iNylon 4, etc.,
preferabl e 13 that the above-mentioned aromatic

arBOmbafodedbe Tvaly 4 GamtalighNGh thll Bbédar weight of the
di carboxylie acid and aromatic diamne as a main

alﬁﬂfa‘ﬂfét BoR}arke 1ns§hPC§s txeerS Boirhka68 &erammncewion 6 is
such aromatic pol yam de becones higher, a fib

mE3d- P8 d Ol nRdsafdt %ﬂv&hﬁ?‘g‘eoﬁ@l id tbRQst b %bg@ent Thérefore
excel lent 1n denseness and bul kiness and is inparted

Nyoh's ifsag)&%féi*&*b?y LS WA %he Mé%\éq{wenﬁ’i@ﬁ n used as a

Wi pi ng cl ot h, favorabl e w pi ng performance can be

obt ai[pesh]

There is no limitation on polyamide used for the above-mentioned
polyamide resin composition insofar as the polyamide has an appropriate
relative viscosity in terms of stable operation properties of melt spinning.
For example, it is preferable that polyamide have a relative viscosity of 1.8 or
more. The relative viscosity thereof is more preferably 2.2 or more, and
particularly preferably 2.5 or more. Moreover, the upper limit of relative
viscosity up to 3.5 is sufficient in terms of stable operation properties of melt
spinning. It should be noted that the above-mentioned relative viscosity is
a value at 25°C which has been measured using 95.8% concentrated sulfuric
acid as a solvent.

[0035]

In order to obtain the effect of the present invention, it is preferable



As the above-nentioned aromatic pol yam de, Nyl on MXDG
i.e., poly(netaxylylene adipam de), is optimal for
obtaining the effect of the present invention.
Pol y( et axyl yl enee ad pamadgqy is a conpound
represented by General Formula (1).
H- [ NHCH2[ CH: 4JCH2ZNRCOCAHSCO n- Q| Q The conpound is a
that yidtealabione ménetiongd astoneatpe| yoleamatk dva eublyammle menéaining
xyl enedi ar ni ne and adi pic acid. The above nenti oned
aljppdiag{néicaxlydspilenecid dinphaiaeitic sliparine gl ambgin structural unit.
pref erabl e because shrinkage properties are favorable
Sinbe thevsladkage peafor praatce of putly anvme ticpdlpamide becomes higher,
pol yam de resin conposition. [0636] As the polyam de
a e nstcaotposi bhieined dafher dibesesylittingeiréamentt is excellent in
particularly preferable that aromatic polyamde is
depebyésvedrak pdiitinnes aadiip anipdeded(wWithofavie pokiurer ) Mondover,
ali phatic polyamde is Nylon 6. Such a pol yam de
whasiusedonpoai tipingadoth, par favovdlde! wipirgh phfirnkage can be
performance, a fiber structure obtained after fiber
obsgimietlt i Ng treatnent is excellent in denseness and
bul ki ness and is inparted with favorabl e texture.
Whien AsseHe asove-iepitivghed akbmasticl pybraabide, INpldig MXD6, i.e.,
performance can be obtained. Mreover, iii such a
pobE@eatakfily]eheiipaeii @), icabptamal Myl @lﬁtaﬂ%ﬁ?@ Y8e effect of the
pol ymer to Nylon 6 is nore preferably 35:65 to 70: 30,
prasghtpaivietiion). | Y Rulphestakl¥1éhe Sadipamiddb. id t ashethflound
be noted that Nylon MXD6 polyner is crystalline

rep RSARR] BF Gandral Formeea 0Dt ai ned t hrough
pol yneri zation reaction of netaxyl enedi am ne and

H-8i B, [, ] AL NIPo gt NEOT n6oEs (1ent i oned as a

sui tabl e aliphatic polyam de to be conbined with
Nyl omhdn POk YARS @ &&@@Alhﬁ@t’ch%ﬁh'oﬂl@&fc g&%ﬁéﬂ d)mlﬁ@al from

be. achi eved by anot her polyraniide, such as Nyl on
meé¥aSO dyleSdEANANEaS@nd  adipic  acid. The above- mentloned
poly(metaxylylene adipamide) is particularly preferable because shrinkage
properties are favorable when mixed with aliphatic polyamide to form a
polyamide resin composition.

[0036]

As the polyamide resin composition of the present invention, it is
particularly preferable that aromatic polyamide is poly(metaxylylene
adipamide) (Nylon MXD6 polymer) and aliphatic polyamide is Nylon 6.
Such a polyamide resin composition has a particularly high shrinkage
performance, a fiber structure obtained after fiber splitting treatment is
excellent in denseness and bulkiness and is imparted with favorable texture.

When used as a wiping cloth, a favorable wiping performance can be

obtained. Moreover, in such a case, the mixing weight ratio of Nylon MXD6



the mxing weight ratio is preferably within the
above-nenti oned range. [0037] As the above, -
nmenti oned aronmati c pol yam de and ali phatic pol yam de,
it is preferable that the vijgcosity of the aliphatic
pol yam de is higher. Al though the reasons are
unknown, nore excel |l ent shrinkage performance can be
podimar rfed Nolor he igsmone rateifpadly 3360 ytoahide wedipayrticularly
hi gher viscosity More specifically; referabl e
prefeanbly amﬁﬁetroe% @5i nIt heould e nomd/ﬂmionﬂoreg/IXBﬁ IRBPmer 1s
whi ch have been neasured using 95.8% concentr at ed
crgstiaflimé c thermdoplastia gullysmidd sobitineésshrtragh 0 p2lyemelrization
not nmore than 0.4 and that the aliphatic polyam de
rehetien bf gletukgleosidiamifc0038hdipds ache fi ber-form ng
pol ymer whi ch does not have an affinity with a
pol y&dtltengle Nydox dnizosienitioned pal y estieable ediphasdic polyamide to
pol yolefin resin is nmentioned. [0039] In the case
bevdvat leine dpwithnBly ldro MieDéqrdiy med, srtdehieat phlrirdkrigdepropsrties can
conposition is polyester resin, fiber splitting occurs
bedahievepbytadthyr pdilyanlde isaohafs Pelyres6er Albein alukhld case,
di ssolution processing is perforned. Wen, heated by
the weixing vadighat ratid ssprafetaly prickessicgb@icementionedtrange.
treatnent perforned separately, a. polyam de resin
conp@sh3dilon is shrunk to thereby 15 forma
hi gh-density and bul ky textile. Thus, a sufficient
shr i Ak gle abpes-hoseanesl aitnéiibeolysphidet Ay aiphhic Palganide,
can be obtained., Wen such a textile is used as a

it Wk ppidefd0é hthaantpéltﬁb@fs@hyn@fvww AlipheticopoBReeideans agher.
achi eved. Then, self-generated particles and | ow

AloRh e kRé rogiahy ard@ih@&hbodnS MbFdbR@lierd JH@Aka¢e performance
ol igorner or the |like nalnly contained in polyester

cadlR SISBNEd bRVt §S0bUhTiPRa Mk ol In ARUB VS g4 kabhdieviscosity.
solution, the nunber of self-generated particles in

Mére ﬂfé?:‘iiﬁ&ﬂl}klﬁt Y phder SATRKG8R Bfference in the relative viscosities
at 25°C which have been measured using 95.8% concentrated sulfuric acid as
a solvent is not less than 0.2 and not more than 0.4 and that the aliphatic
polyamide have high viscosity.

[0038]

As the fiber-forming polymer which does not have an affinity with a
polyamide resin composition, polyester resin or polyolefin resin is mentioned.

[0039]

In the case where a polymer to be combined with a polyamide resin
composition is polyester resin, fiber splitting occurs due to partially
dissolution of polyester when alkali dissolution processing is performed.

When heated by such an alkali dissolution processing step or heat treatment

performed separately, a polyamide resin composition is shrunk to thereby



reduced. Furthernore, there is an advantage that fiber

splitting can be perfornmed w thout treatnent using

benzyl al cohol. Mre. specifically, the conjugate

fi ber of the present inventiign can be efficiently

split because the shrinkage performance of a

pol yam de conponent_is high. Therefore, the conjugate
formper yghidpnspivesast hullsntedileal s&hhas answlivientaghrinkage

that favorable fiber splitting properties can be
pegfrmanes and Bder sbihtigg perioshvincercaat eabtainehi cWhen such a

performed in general fiber splitting. [0040]
texiha isonesdl as at Wapiagalethyemt ooivéan giolg wspisg pasimancs can be

cs?lgélryet hyl ene terephthal ate, pol ybutyl ene _
achigveght hallaee, setl getertehepxstidenz eatle lowpohylecular weight

1, 4-di nnet hyl cycl ohexane terephthal ate, copol yester
mgErids ndngindieg dboveaneoligoned aubbe¢ dnkesnamlg cmitained in

conmponent, etc. OQther polynmers can also be suitably
polsder Pod yemboytéhy dissdphiohalithean siqueefie mdkdléné solution, the

ternms of versatility and fiber physical properties.
nyribdd 3f #df-gheemtiod epamitflenada pprocilcef usingesha,same can be

pol ypropyl ene and the Iike can be preferably used. In
rettheeccase where the above-nmentioned resin having no

affinity wwth a polyam de resin conposition is

pol ydhethaimord,i terreld amplddviantgge alatbébeasdglitting can be

performed. due to poor adhesiveness between
pepfolrytdde fatitieow@ntrepomgamusieg 4P ]alcdhvlcoMdarasépecificadlly, the

preferable that a polyner used for the splittable
cofifupatgditeerf dfodte pfedehe ipvesenit canvieneffideftly &splitébecause the

pol yam de resin conposition, polyester resin,
shpoikedleehérfor@ahs) of enpalyansidei GRhPENes PRhidlc! €Thdvefore, the

terns of inproving spinning operability. There exi st
coBjUgat@€ibeumii¢he pheddi@figadihiGon also has an advantage that favorable

fiber splitting properties can be obtained without benzyl alcohol treatment,
which is performed in general fiber splitting.

[0040]

Mentioned as the above-mentioned polyester resin are polyethylene
terephthalate, polybutylene terephthalate, polyethyleneoxy benzoate,
poly-1,4-dimethylcyclohexane terephthalate, copolyester containing the
above-mentioned substances as a main component, etc. Other polymers can
also be suitably used. Polyethylene terephthalate is preferable in terms of
versatility and fiber physical properties.

[0041]

As the above-mentioned polyolefin resin, polypropylene and the like
can be preferably used. In the case where the above-mentioned resin

having no affinity with a polyamide resin composition is polyolefine, fiber



particles for inproving the spinning operability, and
titanium oxide, zinc oxide, nagnesium carbonate,
silicon oxide, calciumcarbonate, alumna, etc. are
mentioned. There is no limtgfion on the inorganic
particle to be added insofar as the spinning
operability is not adversely affected, and titanium
spddttishg icanprhief eraablyy pesidnfadorduchetovitmapoiadhesiveness between
di spersibility or cost performance. The inorganic
ropwelefivkeridpelgdedden a proportion of preferably 0.1%
by weight to 3.0% by weight, and particularly
pref d0a#2ly 0.3% by weight to 1.0% by wei ght based on
the yarn weight. [0043] Wen the above-nentioned.
i nor dancantrpstr, tit ok preferabbdd thoher palyenagesegdot ithkesplittable
di aneter of powder or particles is preferably 0.01 pm
conpudae ifiver @htde pasthtinandtyorplies. ea ablyafidbrgamcbmpdsition,
pm Wen the average dianeter thereof is within the
podpester mresini, puddoleAngsssiaggoei@dahi an indrgearit ipelreisld n terms of
difficult to occur. Thus, yarn unevenness is difficult
intpgrooiy spininghopedadslityl t Tees| dliet tolaabt ahimdealdfeinorganic
strength. [0044] However, when used for a w ping
paatiolds far idpeotiAghild spinignansherabday BAdPti€LhiSI®Ibxide, zinc
el ectroni c conponents, such as nagnetic recording
oxhds]idaghesitm carthafade diSikdn oxlidé, capFiabecatiognatbadluvhiha, ete.
above nentioned inorganic 17 particle be not
ar6Qntatibaed] NThefPld hé Hbhigationooiieidorbehic pd1@4dlo Be added
conventional splittable conjugate fiber used for a

in¥éfRk NG EhOkPintiapeslrhlilagNsahds addsrly affebBiErdrl titanium
resin which contains inorganic particles, such as

oxH tig I@ir@fé@ﬁbl&r (@sed: -fréht 3Rk UL Pothdedf dlgp@fsl&mﬂ&l or cost
ext ent as a el usteri ng agent for use in awd

opabpssiea oyt iy o
0.1% by weight to 3.0% by weight, and particularly preferably 0.3% by
weight to 1.0% by weight based on the yarn weight.

[0043]

When the above-mentioned inorganic particle is used, the average
particle diameter of powder or particles is preferably 0.01 pm to 10pm, and
particularly preferably 0.05 pym to 2 pm. When the average diameter
thereof is within the above-mentioned range, aggregation of particles is
difficult to occur. Thus, yarn unevenness is difficult to occur, which makes
it possible to obtain stable strength.

[0044]

However, when used for a wiping cloth for use in polishing and

cleaning precision electronic components, such as magnetic recording media

(e.g., a hard disk), it is preferable that the above-mentioned inorganic



di oxi de may damage the surface of a hard disk. In the
present invention, in order to avoid such a problem
it is preferable not to use the above-nentioned
i norganic particles. [00.6] 17Here, no including the
above-nentioned inorganic particle means not
intentionally adding the above-nentioned inorganic
pagtictd ¢ st cenfomedin ajspaittalie ¢parigase fikert he time of
Spi nni ng. More specifically it is not nea tit that a
case [ le i nor ganic particles are contained in a
slight anobunt by contam nation or the like in
pr oddc choverienpr spktisbly conpmate sfibxic lusdédfor &Eveiping. cloth
such a case, it is preferable that the anal yti cal
gevataldy obdaned by @ rayenewdbriahshesionwdnch neagaiisngnorganic
nmet hod be | ess than 50 ppmin a polyner. Thus, the
pasticlesc eudi aa winide dighnskts &.gotitdamagetiosided,te 1o rmadf extent
polishing and cleaning a hard disk. [0047] Mboreover,
askandehisaedintiagent feroke as sawdédlyshsd pgyagentiberi gneslyamide
antistatic agent, antibacterial agent, and
fikfear - WiferameHaradiisk iisnpyeeaideiy lpedishedeyn b eladaed the titanium
required. [0048] The fineness of the splittable
diexadpg ugay dahdperthefsurlfiecepsfes batd divkentlinothel@esé st ivtention, in
limted, and can be suitably determ ned in the range
ordapabhevidfsuch pi prtibiem, 1ttisipseforabRadt ® ddeathetdtwveanahtioned
fi neness of warps and wefts is 30 to 300 dtex in
inbfaiBe phrtdclelr i nkage performance of a. fiber which.
has an influence on a w ping performance of a
prod@ied46]The total fineness of warps and wefts is
nore preferably 40 to 200 dtex, and particularly
pr ef @1abl Mo Phclt@ing B 8b&ve-mhgibrddenbt fliepartisle ®@ans not
smal I, the shrinkage performance as a yarn becones
int%e_ﬂﬁﬂfrfdllyi eftdinghiise AboveSmidi@fodledblifotg@nmiél] pisittidl®e such as
i neness in

titanium dioxide, at the time of spinning. More specifically, it is not meant
that a case where inorganic particles are contained in a slight amount by
contamination or the like in production and processing steps is excluded.
Even in such a case, it is preferable that the analytical value obtained by a
general ash content measuring method be less than 50 ppm in a polymer.
Thus, the surface of a hard disk is not damaged at the time of polishing and
cleaning a hard disk.

[0047]

Moreover, known additives, such as a delustering agent, pigment,
antistatic agent, antibacterial agent, and far-infrared radiation particles,
may be added as required.

[0048]

The fineness of the splittable conjugate fiber of the present invention



such a manner that a sufficient shrinkage perfornmance
can be achieved. [0043] There is no limtation on the
single fiber fineness of the splittable conjugate
fiber of the present inventijgn further. In the case of
an. ultra mcro fiber in which at | east a. part of,
and preferably all of, conponents after fiber
1S spdti Eimimgd,hasdhm ke fsuntahds slebérmpireddtiexther rhngercapable of
fiber structure to be obtained becones nore excell ent
spimninigexilbis pteferaide dbat the sstal Suehess bf arps shdueefls és 30 to
is preferable in terns of a polishing performance and
300 dEteaninntprnpeof o redrtekageh@effomarress o anfiber which has an
preferably 0.3 dtex or lower, and particularly
infinefies ablaywipidgdteeforaradcevetra pfddied] The total firefresabl evarps
that the above-nentioned. splittable conjugate fiber
arhbwefta ibneakiprgfestbBngd bo D0 A0, i dpditéoularlymyeéerabhe 50 to
breaking strength thereof is nore preferably 4.00

150N dixex Whenuahe, firggitbspak ttbho Wnadll,ytHer siirenBbdey pedfopthance as a
CNidtex or nore. Due to high fiber strength, when the

yasfl hdcbatdseinsadfidgivgat eEThubelt isspiedémibdle ithtz@ljastvlveineness in
material, a woven material having high denseness can

subk apmacweedhwt b hodliciyat Bhbih&akagerfdrHimnkE cahtbd &chieved.
preferable that the above-nentioned splittable

conj ligads fi ber 19 have a breaking el ongation of 25
to 55% The breaking elongation is nore preferably 25

to 45%erand malibiicatian loh %@fs%%@ b30fihendé¥sf The splittable
operability, such as weaving, becones excell ent when

cohififzale S NEf ehOREak N ihveWidifGrtHeRe RDQYE- dRRt bPAAultra
range. [0052] Next, it is preferable that the cross

mi2Es fibepah wiiaRat Madthep SR dit 4380 ?@efe?&lﬁ‘]iy%?bﬁ cohliffnedits after
e present invention is in a shape in which the

fiber splitting has/have a fineness of 0.5 dtex or lower, a fiber structure to be
obtained becomes more excellent in flexibility and denseness. Such a fiber
structure is preferable in terms of a polishing performance and a cleaning
performance. The fineness is more preferably 0.3 dtex or lower, and
particularly preferably 0.2 dtex or lower.

[0050]

It is preferable that the above-mentioned splittable conjugate fiber
have a breaking strength of 3.50 ¢cN/dtex or more. The breaking strength
thereof is more preferably 4.00 ¢cN/dtex or more, and particularly preferably
4.50 cN/dtex or more. Due to high fiber strength, when the splittable
conjugate fiber is formed into a woven material, a woven material having
high denseness can be produced without yarn breakage.

[0051]

It is preferable that the above-mentioned splittable conjugate fiber



above-nenti oned pol yam de resin conposition and

pol yester resin is conbined to each other along the

| ongi tudi nal direction of a single fiber while either

one of the above-nentioned pgl yam de resin conposition

and pol yester resin not thoroughly enbracing the

ot her conponent in the horizontal cross section of a
hagiergybeedliipgrelospridom iof 25| tp HEMt | divedoreaking siawgabion is more

side splittable conjugate fiber as shown in Fig. 1.
prafesably 2y tas#0%, nredatarticotardy brefeaihly 30ctondQbgat a‘%fei dperability,

as shown in Fig. 2; radial splittable conjugate fibers
sugh ashweavinign bEcqses 3xegltent whenttherbrenbinkleargatieon is within

resin conposition and the polyester resin are bonded
the abemetmatthered varhgve a. radi al shape (radial section)

and a shape conplenenting the radial section

(compd@igint ary section); a hollow annular splittable

conjugate fiber as showmn in Fig. 5; etc. ;003] As a

W pi iNpxt) gtis, pricfierabdalithht tlsplrdssadekctionahphgpt ef thbaplittable

and the hollow annular splittable conjugate fiber are
copyjufaee abbyr usedhe | prgg@nt i Duteaition rist he gasleawd inhaevhich the

radial splittable conjugate fiber anong splittable
aboosimigatiendd beslyantdepiresinn oy aitidXDandolpolpsstandresin  is

al i phatic polyaan.i3.e, and pol yester, even when the
cotibdsed seeddonthel adong Bl Birfdihetinhbdidevticedf hlingla fiber while

| arge nunber of (e.g., 8 or nore) conplenentary
eitheeohens thy abawk -al e1gesid Ppslyaiaue résinfotapoditibeand polyester

splitting is effected by al kali dissolution treatnent

reﬁﬁdn(heﬂiorbﬁ%ﬂ@lt}ﬂ”@ﬁbré’&ng\/ﬂhb halbr doSyehbh gn 386 HorizZ®MEdl cross
as benzyl alcohol, for shrinking. Thus, inpurities of

se@y 66 h&finglaNiRG. I SPevERtallyhaeRtiBxb§laré @Vide by side splittable
sel f-generated particles, few remining ions and.

coizay®| f@bdd &sr eBb@He ih NFR)., 12nd sad&heaMéGrepetition splittable
performance becones excellent. [00541 |In contrast, as

cojuigabefibsPhi khbWa MEFR0Y; 8ddikhepBRhbld @hljfcsRMibaat & shown
fiber of the present invention, a nmethod utilizing

in ®ikald adiSSH Wi thé polyamide resin composition and the polyester

resin are bonded to each other to have a radial shape (radial section) and a

shape complementing the radial section (complementary section); a hollow

annular splittable conjugate fiber as shown in Fig. 5; etc.

[0053]

As a wiping cloth, the radial splittable conjugate fiber and the hollow
annular splittable conjugate fiber are preferably used. In particular, in the
case of the radial splittable conjugate fiber among splittable conjugate fibers
comprising Nylon MXD6 polymer and aliphatic polyamide, and polyester,
even when the cross section of a single fiber is divided into a large number of

(e.g., 8 or more) complementary sections by radial sections shown in Fig. 4,

fiber splitting is effected by alkali dissolution treatment and heat treatment



menti oned. The nethod involves i mrersing the

splittable conjugate fiber of the present invention

in a heated aqueous al kaline solution to partially

di ssol ve pol yester and sinulpaneously shrink a

pol yam de conponent to thereby split a. fiber. During

the process, since self generated particles and | ow
withbetalsarelieg ggenthetuehi ad lsermyl glavkol, fgr shoimking.

oligomer or the like mainly contained in polyester
Thars imgrotees by pdliyssi@irutinoe wembved, thgue eusst falvkedlf-generated

sol ution, the nunber of self generated particles in a
paptiothsc fev oemadningf iohk @ rsiphon vabitde cosiduga®™EVR), rerd afcleaning

the present invention can be reduced. [P J5{ As al kali
pedfrsoindei meotresatxiceliénicondi t i ons, conditions of a

met hod which is generally carried out in. weight

redud®@mt. processing of a, polyester textile are

menti oned. For exanple, a nmethod using 0.5%to 5.0%

sodi Uim comychisax iadea diierbspligitig anatiod 1of0thd epBtfd¥le conjugate

sodi um hydroxide is nore preferable, and 1.0%to 2. 0%
filkedblirthby grependeinveiivd, | 8 uhithyd phiglielablgkali Thsolution is

treatnment tenperature is preferably 85C to 100C, and
mémfiendd. ef Blh@mhythod0tmviolvdst EnB8esingObdplitiaBld chegigate fiber

structure of the present invention refers to a |ine of

of tthe gAdsenty aive il i€.a Woxssd AgtesiahlkAitid b6lhtion to partially
materi al, and nonwoven fabric. 21 As the fiber

d1§doﬂ¢l§tp€b![ﬁes@ér thel RiSEAhebOVENERARK 8 bb lim%lbf tsthgbfent to
using the entire of or at least a part o and

theFedfyesAll ¥ 208 oDuIBILtI prddass, @ﬁé@/@el@@hb%a particles and
splittabl e conjugate fiber is nentioned.

low' Blobdcaiphe Wél@ﬁﬁ Iflﬁﬁariélgedrlﬂrfa‘#ﬁ@ FrRfal hﬁlg‘é’h?éeﬁf the like
i nvention is Splt after fornmed into a textile usi ng

m;h'ih‘fy @bﬁyﬁnga%rpa%st%pl drkl 2Bk & ed0BY W& RutibASKithl &&Q%&ﬂueous

ber 'structure of the present invention is
alK‘&lYl%‘ S(B"I%ttﬁ)'h', 2he number of self-generated particles in a product formed
of the splittable conjugate fiber of the present invention can be reduced.

[0055]

As alkali dissolution treatment conditions, conditions of a method
which is generally carried out in weight reduction processing of a polyester
textile are mentioned. For example, a method using 0.5% to 5.0% sodium
hydroxide can be mentioned. 1.0% to 3.0% sodium hydroxide is more
preferable, and 1.0% to 2.0% sodium hydroxide is particularly preferable.
The treatment temperature is preferably 85°C to 100°C, and more preferably
90°C to its 98°C.

[0056]

The fiber structure of the present invention refers to a line of thread,

yarn bundle, woven material, knitted material, and nonwoven fabric.



a plain weave, satin weave, twill weave, etc, can be

mentioned as textile weaves. A satin weave is

preferable fromthe viewpoint that a nore dense woven

material can be obtained. Mpreover, when used as a

Wi ping cloth, a plain weave, satin weave, and twl|

weave are preferable. [00581 |In the fiber structure

of tHe leert stirnotene iofhhe arésemit bevention,m fijet sgucture using

fiber structure may be forned of the above-descri bed
thepéntitailf eorc anj legat e phirberd, emdf pbefiesalolyh80% banmpbe of, the

above-descri bed splittable conjugate fiber may be
ahesednemtiongd eplittabtda @ih)3@eofibénvementdond]. 1A is preferable

suitabl e finishing cover factor of woven material in
thhbhehe dderaftructsiragf ths @revepi nyenltnivhig spliteaftsedoimedinto a

clean room the fiber structure of the present
tektilcengingrthetieivet desaribo eplibtibés cehjugatentibbr.oned. | n

the case of a plain weave, it is preferable that the

war p [0@57000 or nore and the weft is 800 or nore, and

in the case of a satin weave, it is preferable that

t he Warem tl® fiB&OSracturersf tho@rédeatialéntisn 198Gv@fen material,

nore. [0060] The use of the splittable conjugate

a pldiarwehvd, hentph es@ite, itAMBNYEQVEe, dtEQiGEDe aeAtlyABd aGetextile
that a fiber structure having a high cover factor 22

wdBBftk ONeshtak Wenveaid Hefabdd Avth tMoreewpeiitithedld shore dense
hi gh shrinkage properties can be achi eved by using,

wRRnPRIaY&ThE b£n beSihtaie O MaFdcaer WBERA usedOs iipdik cloth, a
containing aromati c pol yam de and al i phati c

plREI WaH, Beiteadessnd bRl aRAVE ard RebRir@bR. the
above-nentioned fiber structure is subjected to fiber

spli{¢oag), and then heat-treated for shrinking the
fiber structure, whereby the above- nentioned cover

fact o tGame AchbRMEGS thihRBsdeitRUS N LUNkbdisPBEming the
structure is a woven and knitted material, the

fiber structure may be formed of the above-described splittable conjugate

fiber or fibers other than the above-described splittable conjugate fiber may

be used in a proportion of 30% or lower.

[0059]

A suitable finishing cover factor of woven material in the case of
using, as a wiping cloth to be used in a clean room, the fiber structure of the
present invention which is a woven material is mentioned. In the case of a
plain weave, it is preferable that the warp is 1000 or more and the weft is
800 or more, and in the case of a satin weave, it is preferable that the warp is
1500 or more and the weft is 1000 or more.

[0060]

The use of the splittable conjugate fiber of the present invention

produces an advantage that a fiber structure having a high cover factor



textile is in a state where the surface is forned of

pol yester and the inside is fornmed of polyarnide.

[00611 When the fiber structure of the present

invention is a knitted matewial, any of warp knitting

and weft knitting may be acceptable. Mre

specifically, a warp knitted texture is preferable.
mphnned edbaee acan giengpbteiredn, AMolentspetidrhllyextighe shsinkage

preferable, for exanple. In the. case where the fiber
prepericecan dfe adlaeped dbgnisingyenpiotpamwte tdsinsagpolpymmnde resin

material, is used as a wiping cloth to be used in a
conimsntiomornntaining prefetiabpelyamatdet faednadipdnatef polyenesie as

be 10 to 100 wal es/inch and the nunber of courses be
deglribed 1@boveour $heréfoed), thor abwaaphentibned hébeassetrokctwre is

tricot, it is suitable to use about 28 G Moreover,
subletad avefides eplibedgs phid. thabheat therte defpr behriskohgathe fiber

of a front yarn, back yarn, and mddle yarn or may be

stis@dré orwlanlehyatipardbdvieemeationellt cogernmdneopr eder bl gchieved.
to use the above-described splittable fiber for the

Whearthe #ng-daciaky bss stiiROeRlis 4 twehauhaddaineideshatddhl, the
the splittable conjugate fiber may be interwoven and

tefalbiscith Detdtei whed M hudagyitfoeied dfigityedtor aad the inside is
anot her single conponent or may be m xed-weavi ng or

forth¥@df kblstdrhise. t herewith. 23 Sinmilarly, the
splittable conjugate fiber may be m xed-tw sting,

m xedow€Hvi ng, or mxed-knitting with a natural fiber,
such as cotton, sheep wool, and silk. [00631 The

aboveyHes Cthd ebesPhtituctites 0FOfldIGHe8eht RAVehiohOId™Rd knitted
in to a fabric, such as a woven and knitted materi al,

maRgidlhafysshi gt edidtthd hhgrwsRliditiing hey Hehﬁfc@ﬁix’able. More
obtain a w ping cloth.” The obtai ned W ping cloth shows

sp@éifically, a warp knitted texture is preferable. When used as a wiping
cloth, an interlock texture is preferable, for example. In the case where the
fiber structure of the present invention, which is a woven material, is used as
a wiping cloth to be used in a clean room, it is preferable that the number of
wales be 70 to 100 wales/inch and the number of courses be 70 to 100
courses/inch, for example. In the case of a tricot, it is suitable to use about
28 G. Moreover, the above-described splittable fiber may be used all of a
front yarn, back yarn, and middle yarn or may be used for only a part thereof.
It is more preferable to use the above-described splittable fiber for the front
and back yarns.

[0062]

It should be noted that the splittable conjugate fiber may be

interwoven and doubled or twisted with a synthetic fiber formed of another

single component or may be mixed-weaving or mixed-knitting therewith.



out standi ng wi pi ng perfornmance al so when used. for
precision instrunents in a clean room such as use in
a production process of a hard disk or the |ike.
[0064] Next, an exanple of @gnmethod of producing the
spbttabl e conjugate fiber of the present invention
w Il be specifically described. [00651 First, the
Siatibardy,methé orspdittaldent ¢onjpgateanifider anvhayhebe mixed-twisting,
above-nentioned aliphatic polyam de are prepared.
miledrveatiag, abovixedentitting aviéh enead ivrap bggrudh sasnabttdrg sheep
above-riientioned aliphatic polyaande are mxed to
wadleaed il oduce a pol yani de resin conposition. There
is no .limtation on the m xi ng nethod, and, for
exanp0@63lchi ps thereof can be stirred in a container
or kneaded. [00661 Then, the obtai ned pol yam de resin
conpa¥ied almveaduhcaibkdbelitfalaicogjugaot Yiver isvorateddaets a fabric,
not have an affinity with a po].yarnide resin
suchrpasibivensind Ishitte das atéda b beMerhwnduljesddpoliibestsplitting to
resin, are subjected to spinning. Thus, the resultant
thesshydrabsfibya digingwWelothng The t sigtalindé®. wigiageclioshnNghows an
limtation on the spinning nethod and the
ou@stanrdi Mg stibhtp peifbatdanée al®tdbRen efsed femptetisibh igstahib®ints in
spinning in a conventional nethod, a spinning 24
a deagebosl awthasBeRat pRidictiohdfrdeBsSof A Abkd desiboyeslike.
The drawing nethod is not Iimted, and a single step
draw[m@e4ja nulti-step drawing, etc., can be suitably
enpl oyed. [0067] The spinning conditions can be
sui t apdxy, datefthpRAof A he&iHMRl &f poduc®h@ithd &p¥itEAsicbMjugate
and operability of a polyner. For exanple, ﬁlyl on 6
fibR@loY IBRE phaydtdn@ehBbAtw iYL b5&QRELNy bscikkd.0 3.0 and
Nyl on D6 pol yner

[0065]

First, the above-mentioned aromatic polyamide and the
above-mentioned aliphatic polyamide are prepared. Then, the
above-mentioned aromatic polyamide and the above-mentioned aliphatic
polyamide are mixed to thereby produce a polyamide resin composition.
There is no limitation on the mixing method, and, for example, chips thereof
can be stirred in a container or kneaded.

[0066]

Then, the obtained polyamide resin composition and a fiber-forming
polymer which does not have an affinity with a polyamide resin compositions,
such as the above-mentioned polyester resin, are subjected to spinning.
Thus, the resultant was drawn by draw-twisting or the like. There is no
limitation on the spinning method and the draw-twisting method. A

method of draw-twisting after spinning in a conventional method, a spinning



having a relative viscosity of around 2.7 are m xed as

a pol yam de conponent to thereby produce a pol yner

resin conposition. Subsequently, using polyethylene

terephthal ate having a |imiyng viscosity of 0.6 to

0.7 as polyester. nelt spinning thereof is carried

out by a conventional nethod to thereby obtain an
dirgptddaswing@rmetiad, t blics casebet heitablyr esioyédnpdiat Wirawing

is preferably 280 to 295C, and particularly
m etlefdersaidtyli282 di andI2Gngld/btegodetwing, spnmitiingep drawing, etc.,

w nding-up rate is preferably 500 to 2,000 mMmn, and
capdrd $withlalyl gmplogbér ably 800 to 1,700 3n/mn, 100681

When pol yester is used as a fiber'form ng pol yner

whi cli0@®ds not have an affinity with a pol yanzide

resin conposition, it is preferable that the limting

Vi sc@iet s{pmfmﬂ@c)éﬁﬂi@(ﬁnsb@aﬁ Ke @uitADIe defertr@ini®® B terms of a

stabl e operability of nelt spinning. The limting
reMitBeostiddsy RAHYGSd@bility HBr L Ilwl ¢hRrabIBorOeRa®iple, Nylon 6

nore, and particularly preferab 0.6 or nore.

poahePWRIving RerdlRfeE Vidddsityodsf 2 Uhﬁ) Biomhhd eryl\ShSM%[D@ Bf)olymer
is not limted, and a limting viscosity up to 1.

ha¥uhd hGeRitived ﬁs&(%ﬁfysoioiroﬁhﬁ@ ¢ aQ@@ﬁl%@Hldsté’p&Srafﬁ:iHE component
spi nni ng, Moreover, when using polyolefin,

to PEIRIrEbRbp fodultat adpBBithed B2 S |&%}5(%t1ﬁoi(1‘“ %Lkgs%@lg 28y, using
t est net od,)is preferably 5 g/ 10 mn to 50 ¢ ? 8

poI?é’ﬁhyi@h% 'ﬁ@lle%)h'ﬁﬁﬂ%ltél Hﬁ‘(rmﬁgatag%irﬁltf%%@crogt?r @pl 061 9.7 as

10 mn to 91 The noi sture

po%@t&nﬁele %B'ﬁlm?l tﬂfélr);‘@ﬁisd Ifrﬁ,rd B8 by (%zﬁldxﬁethod to
ymar

resin conp05|t|on and a fornln

thélR®s IRhiD Y SR awd )Féz'ﬂ t an Cé;%h% %%%161? %%zrﬂperature is

COfT'pOSItIOﬂ are not |mte

pré’f%irsﬂsgl nath {f o9sebe "“hﬁ%ﬁgu?igliﬁéppo?%a% 283 to 292°C

operability, it Iis "prefe e havi

METRL SRS ikl LIS 5 L A A0D By, an
pa)?’ﬁ@ularly preferably 800 to 1,700 m/min.

[0068]

When polyester is used as a fiber-forming polymer which does not
have an affinity with a polyamide resin composition, it is preferable that the
limiting viscosity of polyester be 0.4 or more in terms of stable operability of
melt spinning. The limiting viscosity of polyester is more preferably 0.5 or
more, and particularly preferably 0.6 or more. Moreover, the upper limit of
the limiting viscosity is not limited, and a limiting viscosity up to 1.0 is
sufficient in terms of stable operability of melt spinning. Moreover, when
using polyolefin, it is preferable that a melt mass flow rate (JIS-K7210:99
test method) is preferably 5 g / 10 min to 50 g/ 10 min. The melt mass flow

rate is more preferably 10 g/ 10 min to 30 g/ 10 min.



ppm or |ower, and nore preferably 200 ppm or | ower.
Moreover, in the case of poly-aster, the noisture
content at the tinme of spinning is preferably 200 ppm
or lower, nore preferably 10§ ppm or |ower, and
particularly preferably 50 ppmor |ower. [00701
There is no limtation on the drawtw sting conditions
af t elOQ@@AInd by a conventional nethod. A single step
drawing, nmulti-step drawing, roller heater / roller
heat Sthednmastvge cooltérts frankof /poyameda éat ese dnaai pgyamide
etc. can be suitably enployed. [00711 For exanple,
resine nompostitimavemdy ar fibeotioraniey] poyymet twhphndbeg nat have an
t he above-nenti oned conventional nethod is subjected
affioitgtr ettt wi polyagnidesiesgn aconopdsdtioheatee moardmated] atrel can be
heater, the roller heater is preferably 60C to 90C,
sudndlpatdteomimed.y Prahethbdl yiekPCinto oB5pinikher piparebility, it is
heater is preferably 130C to 170C, and particularly
prefeefiblealid yuded P01¥ omid0 Gavih Q04 2holdturs q@neéetr altl €ehé otime of
adjust a draw ratio according to a spinning rate. By

sptitiaerafri0igphicrsipiven NTheaheisaack tdigedt dmnoae ipeefarably 300
such a manner as to have a good bal ance, the strength

ppaidr $6wet, ehdbmbird preferably 2000gpmt 6r eved6 Miteat&€dnaans case
be adjusted to thereby obtain a fiber excellent in

of Weldsber, the anelstieScorfieht @taiel @mebeshinhens pé PrefRGably 200
rate is adjusted to 1,500 nmn, the drawratio is

ppd 6f €5abY, Yn G M@ bl 1aoq>f£ﬂ1 Rower,2arfl ghfﬂﬁﬁﬂaﬂ@dpreferably
particularly preferably 2. times to 2.3 tines.

50[ ¥ 6+3dbwedhe drawing rate is preferably 500 to 1,000
m/mn, and particularly preferably 600 to 900 nmmn
in tgggm]of operability. Mreover, it is

There is no limitation on the draw-twisting conditions after wound by
a conventional method. A single step drawing, multi-step drawing, roller
heater / roller heater drawing, roller heater / plate heater drawing, etc. can
be suitably employed.

[0071]

For example, when an undrawn yarn obtained by melt spinning in
the above-mentioned conventional method is subjected to draw-twisting
using a roller heater and a plate heater, the roller heater is preferably 60°C
to 90°C, and particularly preferably 70°C to 85°C. The plate heater is
preferably 130°C to 170°C, and particularly preferably 145°C to 160°C.

[0072]

It is preferable to adjust a draw ratio according to a spinning rate.

By determining the spinning rate and the draw ratio in such a manner as to

have a good balance, the strength and stretchability of the fiber to be



preferable to adjust the nunber of spindle revolutions
(rpm to a value in accordance with a drawing rate.
By suitably determ ning the nunber of spindle
revol utions in accordance wpgh a drawing rate, a
suitable twisting nunber is achieved, and thus
favorabl e operability and favorabl e shrinkage
obpainfedr pamde adjudted amhithemtyy ploGT4]a fille eheedleoibt ai mexhving
splittable conjugate fiber is fornmed into a fabric,
prepettiess & ommxam@adwient thedpman erg @ite an ddpistedvo 90 m/min,
fabric, and subjected to fiber splitting to thereby
thebtleaw aaffio ber pseferably eadptisticde tpr 2Senimenvientd.éntimes, and
The above-nentioned splittabie conjugate fiber nmay be
paspkularlynptdfersdilat?e] oimey o B. X tAndeBer eby obtain a fi ber
struct:uree as a fabric. [00751 It should be noted
t hat [@0/E3]le are various known fiber splitting nethods,
and a nethod is well known which involves swelling and
shri Mhendraviokyiane de prefehably BOW ks i1{0E0InAAA0HEd particularly
sol ution, such as benzyl al cohol or phenyl ethyl
praéfegabll 6000 td h@I@® by /sPh | in pelmanbf@pangbidity. Moreover, it is
fiber-formng polymer which does not have an affinity

pritfeirBbROty aljuie thle Buiehad dfinWR tedol@MiBns W@ to a value in
separates both the conponents by applying physi cal

act®de@ce SHER @ratwhgtidtg, BY shi@H8] déerminsithélnumber of
fiber splitting nmethod, various nethods, such as

spHi AW RGol itMrs! iN8ccAAdnd® R XhN d@BwhiPaate, RfRitable twisting
mentioned. For exanple, there is a net hod i nvol ves

nuldb &t s REvdEatddehid BRforYle @ e38bliySihd@addtable shrinkage
t hereby separate both the conponents. The pol vam de

pefRshihcetRaYd A@levarped in the fiber of the present
i nvention can be efficiently subjected to fiber

spli{dang even by false twi sting because the pol yam de
resin conposition is

The thus-obtained splittable conjugate fiber is formed into a fabric,
such as a woven and knitted material and a nonwoven fabric, and subjected
to fiber splitting to thereby obtain a fiber structure of the present invention.
The above-mentioned splittable conjugate fiber may be split in the state of
yarn to thereby obtain a fiber structure as a fabric.

[0075]

It should be noted that there are various known fiber splitting
methods, and a method is well known which involves swelling and shrinking
polyamide with an emulsified aqueous solution, such as benzyl alcohol or
phenyl ethyl alcohol, to thereby split polyamide and a fiber-forming polymer
which does not have an affinity with polyamide or a method is well known
which separates both the components by applying physical force, such as

twisting.



sharply swol |l en and shrunk by heat. [007 7] As another
nmet hod, a nethod utilizing alkali dissolution is
nmenti oned The nethod is used when pol yester resin is
used. Such a nethod utilizigng al kali dissolution is
particularly preferable when used in a case where the
surface of a fiber structure needs to be clean, such
as al0®flng cloth. A nethod is mentioned which
invol ves immrersing the fiber of the present invention
in. @sheamdysiglebber a@plidtinge nsathadi omriaist heetdlogds, such as
partially dissolve polyester and sinultaneously
drgimngk teispiolgy saridiepobripgrentimipact, dfeberergpiiead. i ftpr ¢xample,
shoul d be noted that the above-nentioned conditions of
thatkas ia dnatboduinvolves éaistorg oarleeqiimg ditedyl by fbseetwenting to
when polyolefn is wused, fiber splitting can be
thpeatfyosemataby honhytheotomaveentiue The polymamiadhesin enegsosition
bet ween pol yol efin and pol vai ni de. [0078]
uskdnhhéerfdree, oftthe friebemnt atventiomr earubeé rffidibetly pubjdcabd ¢o fiber
conjugate fiber of the present invention can. be
sphittipgatved. by dslse aspistiag, bdcauks o pobgdmidd pesihidogaposition is
such as hydrophilic finishing, anti-electric
shhiplysdwoltpn sad ehrunkmsi hett fini shing, oil repellent
finishing, and soil resistant finishing, etc. [0070]
28 To@7fli ber structure using the splittable conjugate
fiber of the present invention is suitable for various
I nt eddechiugB@sr susthods &l eadihod (Wildzinggen&ndl ,dissolution is
cl othing, such as a coat and a bl ouson, and cl ot hi ng
méExtiehd &Nt The mbasdl apakidd Wwhean@olfeaedr essihi 1y ussdchSuch a
as noi sture perneation water proof clothes) and
méthdd S tilizin grakali dikselusdahisasat Rl H3§ pibRiraBlCivdleRtssed in a
(e.g., an eyeglass wper), afilter cloth, a tent,

ca8dbrhaie @hé sBPfcé of a diHee i dtase nb&@Btd be clean, such as a wiping
cloth. A method is mentioned which involves immersing the fiber of the
present invention in a heated aqueous alkaline solution to thereby partially
dissolve polyester and simultaneously shrink a polyamide component for
fiber splitting. It should be noted that the above-mentioned conditions of
alkali dissolution treatment are preferable. Moreover, when polyolefin is
used, fiber splitting can be performed by only hot water due to poor
adhesiveness between polyolefin and polyamide.

[0078]

Furthermore, the fiber structure using the splittable conjugate fiber
of the present invention can be subjected, as required, to known post
finishing, such as hydrophilic finishing, anti-electric finishing, water
repellent finishing, oil repellent finishing, and soil resistant finishing, etc.

[0079]



Next, a production exanple of a wi ping cloth using the
splittable conjugate fiber will be described |ater.
First, a fiber structure is produced using the
above-described splittabl eogonjugate fiber (Step
(1'}). Step (i) above is not specifically limted. and
may be a step of producing a fiber structure by a
generldie fitehsituci0@8uding The sblibierble couptzate fibbr af hleel present
in Step (1) above is subjected to fiber splitting
inyeptiomen sultsbipfof pyioustinséralddiudres, nutledschathing (d.s., general
preferable to use polyester resin as a fiber-formng
clpdliygersushi cis doesoatotaihve dowdoi, nangd oléthing aexcellent in
pol yam de resin conposition, and, as the fiber
faslpiontibility ard hivchctianabiet, adthofis profsonra pgrinehtioat water proof
treatnent (Step 2-1) and a nethod of dissolving in
clathkal anlSirelus?ria) maerplef sndblay vanbioneging rlothes (e.g., an
particul ar, when polyester resin is used as a
eybiheswipen), agfipet yiveh, abéet) atdesn att bogie awonaftilesi ty
Wi th a pol yam de resin conposition, the nethod of
di ssdb®dmlg in alkali (Step 2.2) is preferable from
the viewpoint that inpurities, such as self-generated
par t iNdx@s aapdod@idiDlegaitAe ofea ghipinBidsilahsing the splittable
originating from an oligoner contained in polyester

cohfifddte ARriwilleby dbgerited BBy ed by  di ssol ution. Wen
pol yolein resin is used as a fiber-formng pol yner

whi clffiyst, d@egibBpt sfravaun@n igf HrdiuckdWidsiing M Yaivvdedescribed
resin corrp05| tion, fiber can be 229 appropriately

sphibtdiile absRighYe Fiber (Bipod))of Rep (o mbde RafotWpkeifically limited
ptreat ment . glg32’00821 Accor di ng t% t he matlho Vé? ey

ardl &%9/pd @gtéwoﬁﬁrcﬂdéﬁhg a fifee stRkdthbabl e gmaw aadt®od.

fiber of the present invention is imersed in a heated
aquegugsijal kaline solution to partially dissolve
pol yester and sinultaneously shrink a polyan de

conpangnfibed RbSuct it eBtSiak i -9e88RA{E0aP&d iCLBBjRRM to fiber

| ow nol ecular weight materials originating from an
spBkiiTBEatHerdtth@tbh k). Tt should be noted that it is preferable to use
polyester resin as a fiber-forming polymer which does not have an affinity
with a polyamide resin composition, and, as the fiber splitting method, a
method of performing hot water treatment (Step 2-1) and a method of
dissolving in alkali (Step 2-2) are preferably mentioned. In particular,
when polyester resin is used as a fiber-forming polymer which does not have
an affinity with a polyamide resin composition, the method of dissolving in
alkali (Step 2-2) is preferable from the viewpoint that impurities, such as
self-generated particles and low molecular weight materials originating from
an oligomer contained in polyester resin are likely to be removed by

dissolution. When polyolefin resin is used as a fiber-forming polymer which

does not have an affinity with a polyamide resin composition, fiber can be



contai ned in polyester resin are renoved by

di ssolution wth an aqueous al kaline solution, the

nunber of self-generated fine particles in a product

formed of the splittable compgugate fiber of the

present invention can be reduced. [0083] As alkal

di ssolution treatnent conditions, conditions of a
appepbodtelytspdit also henbke ahdthodad peefbroingihvtweatghttreatment.

reducti on processing of a polyester fiber structure,

and, [0@82lexanpl e, a method using water solution of

0.5%to 5.0% sodi um hydroxi de can be nentioned. Wter

sol utAcordihgltdd¥he andtlddd of adssolvingdiwxirdalkslimohe splittable

preferable, and 1.0%to 2. 0% sodi um hydroxide is
copaurgdate Ulilaed yf phefpresdiiteinvEneion eaimendrstéipes diasted issueous

preferably 85C to 100C, and nore preferably 90C to
alkaEn®86lutf 0 8Apartiailly ldessabrecpoliybsted gardesieiwlvhgedsleltink a

the fiber structure obtained. in Step (2) above (Step
pol@nhidBycupindigat tTaas meliice aelftdgieraiil bgagtvlekah® low

thereby increase the density of a fabric. For exanple,
méléctlareateifheainm@etialC dridifafiabl dFgied aat 0lig8fmdro ot BRE like

for about 0.5 to 1 hour under wet heat conditions and
cogtdinbé PepbBiciRY AdsidSE +indGELC HyoHisabRitioB QvisE CaNdgueous

to 1 mnute under dry heat conditions. The heat

alk41ead MBNItion) HeeRubDerabOYEf-30ne ¥ dbENOYahBcIRMin a product
simul taneously with dying treatnment. More

forshedidfi fiad Is}blitt@lél&%ﬁu BBes Wfuite R¥ehi8al idvBAIJERAN be
for dying. (00851 1In the nethod of producing a w ping
re@h&d of the present invention, it is preferable to
obtain a final fiber structure by shrinking a woven
mat e{d@ds] by 20 to 40%in the width direction and a
knitted material by 40 to 60%in the wdth direction

gﬁcﬁk&@j SN R oA BN (1B tnbe RPESM Qs OHERIHERF a method
which is generally carried out in weight reduction processing of a polyester
fiber structure, and, for example, a method using water solution of 0.5% to
5.0% sodium hydroxide can be mentioned. Water solution of 1.0% to 3.0%
sodium hydroxide is more preferable, and 1.0% to 2.0% sodium hydroxide is
particularly preferable. The treatment temperature is preferably 85°C to
100°C, and more preferably 90°C to its 98°C.
[0084]
Furthermore, it is preferable to heat the fiber structure obtained in
Step (2) above (Step (3)). By such heat treatment, a fiber can be shrunk to
thereby increase the density of a fabric. For example, such heat treatment
can be performed at 120°C to 150°C for about 0.5 to 1 hour under wet heat

conditions and can be performed at 150°C to 190°C for about 30 seconds to 1

minute under dry heat conditions. The heat treatment in Step (3) above



as weaving and. knitting, to the above-nentioned
treatnent of each step. Such a shrinkage factor is
preferable from the viewpoint that excellent w ping
properties are achi eved. Thggshrinkage factor can be
calculated by the follow ng cal culation formula: 100
a (wo-w) AW0)} (%9 wherein the width and length of a

may ;79 Heatforinge hsendbhinpedslasvitld dindg i@ atmestpe dtloxeespecifically,
and the width and | ength of a fabric after shrinking

a fber vefyi eeshrask by dedt treatasmedor dging. [ 00861  Then,
when used for polishing, cleaning, etc., of precision
el ec{@@6lc conponents to be used in a clean room
such as a hard di sk, the obtained woven material is
subs énuantrhythwasdfae-odiitimgpau mepives dotlanfitloy pagbent invention, it
clean room and, as required, the resultant is cut

is pnéferabldesi sladin ianfensl Ober sthheteefbeshrinkéng aswbt@aninaterial
is washed with pure water and dried in a clean room

bya®0 teqors el the wideh ebyecolonaand & Whittéd) nedtetial byt 40 $0 60% in
preferable that the obtained w ping cloth be

thbeyideh idipddtionseplabjecting £ ghdpifdlefic bbtdindd ahreuglesidps, such
film The hernetically-sealed container is opened at

astWeatin®anll kis@ting, ao theosb@id-miRedstre@tmanbafkach step.
disk or the like, and then the wiping cloth can be

Su¢hed. sHAakaboviciiNid prefribR Mbne | Heh vianpdiat Cikati Sk@llent
a desired 31 dinension and, shape, such as a string,

wibaf€pr 78, 21@t £chietQD8 7ih A shi-kia oot fabfdrids HEicAklBgd by
splittabl e conjugate fiber of the present invention,

thé sl BealByRRicd@riil4t ed material, has a raised
feeling suitable for polishing or cleaning. Mreover,

t her gpare{ (wo-wal(lrepgrated fine particles and few
| ow nol ecul ar wei ght materials, and thus precision

wHRERORRO Wi RhCA NP Lo SN BThNGLRA fatlfle LS £ASRdOhs V0 and LO,
fabric .for polishing, the

respectively and the width and length of a fabric after shrinking are defined

as W and L, respectively.

[0086]

Then, when used for polishing, cleaning, etc., of precision electronic
components to be used in a clean room, such as a hard disk, the obtained
woven material is subsequently washed with pure water and dried in a clean
room, and, as required, the resultant is cut into a desired dimension.
Thereafter, the resultant is washed with pure water and dried in a clean
room as required to thereby obtain a wiping cloth. It is preferable that the
obtained wiping cloth be hermetically sealed in a container formed of a resin
film. The hermetically-sealed container is opened at the time of use in a

production process of a hard disk or the like, and then the wiping cloth can

be used. The above-mentioned wiping cloth can be cut into a desired



above-nentioned fiber structure can be cut into a
suitable tape formto thereby obtain a texture tape.
The obtai ned texture tape hardly damages polishing
target conponents. [Exanplesg) [00881 Hereinafter,
the present invention will he described in detail with
reference to the foll ow ng Exanple. The present
diimewentri and ishapetsuchnig edtting, tape, SQuhoaiene Exanpl es.
A. Measurenent of relative viscosity and 1-11'aiting
vi sc808F Measurenment of viscosity is performed using
an automatic visconeter SS-600-L1 nodel) manufactured
by S Bbyararistusniuking tli®d splitdaibde cédnjigjass ifiber of the present
viscosity is nmeasured in a thernostat having a
invenfen akucle aofa Advddy athids &kelistedgmatepal,yies @tradsdd feeling
g/ di concentration and using 95.8% concentrated
sustalbl ¢l fo€ palisklingSo@ ckanieA! . MoAebvdf thog vire o8 dalf-génerated
measured in a thernostat having a tenperature of 20C
finespagtiglbenald &t NawhhlasilinReeighy @hateRidlat hed tbud)p@sision
a solvent. B. Measurenent of breaking strength and

coipRakhfgafd abgabhtdmiddte VoAbV EBERASe b aFabfiefo®EPolishing, the
according to JIS-L 1013 using AGS-1KNG aut ogr ap

abbe8ghétibest Fiberesthiagirdr 84h e it TAdz b Gaitable tHpdeform to
conditions of a sanple yarn length of 20 cm and a

thg htlaih eNeddtare dhfe. OThedLEMIHEdNtexfuraksse BRtdyN@8mages
y

ividing the maxinumvale of load in a

poliSRiel ABERLIARoRKAE by a fineness is defined as a
breaki ng strength (cN dtex), and the el ongation

percentage at that tinme is defined as a breaking

el ongation(% . C. Calcul ation of shrinkage factor in
[ERQip1Ag water A nethod of calculating shrinkage factor

In boiling water is as foll ows.

[0088]

Hereinafter, the present invention will be described in detail with
reference to the following Example. The present invention is not limited to
the following Examples.

A. Measurement of relative viscosity and limiting viscosity

Measurement of viscosity is performed using an automatic
viscometer (SS-600-L1 model) manufactured by Shibayama Scientific Co.,
Ltd. A relative viscosity is measured in a thermostat having a temperature
of 25°C by dissolving a polymer at a 1 g/dl concentration and using 95.8%
concentrated sulfuric acid as a solvent. A limiting viscosity is measured in a
thermostat having a temperature of 20°C using phenol/tetrachloroethane

(volume ratio: 6/4) as a solvent.

B. Measurement of breaking strength and breaking elongation



First, a fiber is turned up, and then a load of 0.2 g

is hung fromthe turned-up position. The fiber is

all owed to stand at roomtenperature for 10 m nutes,

and the fiber Iength is theggneasured. Thereafter, the

fiber is imrersed in boiling water for 20 m nutes.

The fiber taken out fromboiling water is allowed to

st and@dsurenremt e njser atrfoemfedr 46carilimg esp ahkb-LhEMl 3 heasing

fiber length after shrinking is nmeasured. The
AGHIIKIKegendtagtaph itandide | tester wasenfactwreids bgaBSaitnated Corp.,

by the follow ng equation: dw [(LO Lfl) /LO] x 100 (%
unld@r cbhiitior seofgt Sarhpiooy erslenignkiofi@Owntdanda ¢oamdant tdhs?le rate

g Li: Fiber length after shrinking under a | oad of
of @0Z2crg/mMNOWA Exangbktalie d bgodiyadingetheebRimanposld odlvad in a

in which Nylon MXD6 having a relative viscosity of
load-élonz@tisyl @arfe Maviddienadksaid ifidedCasi hybedaldng@ stréngth

m xed at a weight: ratio of 50:50 is defined as a
(cN@tpRnemhd Ahd RIGOHIAS tpercORiaRt RY! g tRhepRkt defiabé as a

having a imting viscosity of 0.61 is defined as a 33
bréSRRNEbhoiioh@)90] The conponent A and the conponent

B were su%jected to conjugated nelt spinning under

conditions of a volune ratio of 1.:2, a spinning

tenperature of 295C, and a spinning rate of 1500 mMmn

C.iChleHRRi fBdHI®hkaddBictdnm BOMREN®AterA formed radi al
sections to thereby obtain an undrawn yarn having the

subs andthahloy cﬁﬁﬁfaﬁﬁ?%ﬁrﬁﬁ&tgjquct%‘i it hat1ied whit@r idtas follows.
During the process, the conponent A was supplied to a

FifRasURG RUIRWER o, Shad Ithen"hXBladabt @72 "&lik i W@ng from the
Then, the obtained undrawn yarn was drawn at a

tu%ia%g%ads?ﬁeign.‘)f TRe Ftbdr! fEBRSRLNG0 AtARA |8 roBBRESMperature for
nper at ure of
10 minutes, and the fiber length is then measured. Thereafter, the fiber is
immersed in boiling water for 20 minutes. The fiber taken out from boiling
water is allowed to stand at room temperature for 10 minutes, and then the
fiber length after shrinking is measured. The shrinkage factor in boiling
water Aw is calculated by the following equation:
aw = [(LO-L1) /LO] x 100 (%)
LO: Fiber length before shrinking under a load of 0.2 g
L1: Fiber length after shrinking under a load of 0.2 g

[0089]

[Example 1]

A polyamide resin composition in which Nylon MXD6 having a
relative viscosity of 2.7 and Nylon 6 having a relative viscosity of 3.0 are

mixed at a weight ratio of 50:50 is defined as a component A. In contrast,

polyethylene terephthalate having a limiting viscosity of 0.61 is defined as a



85C and a plate heater having a tenperature of 150C to
thereby obtain a splittabie conjugate fiber of 11.0
dt ex/ 50f, [0091] Then, the drawn yarn was subjected
to a cylindrically knittingggmachi ne having 28 gauges
and a dianeter of 10 cmto thereby obtain a
cylindrically knitted nmaterial. The obtained
componedtiBcal |y knitted material was imersed in a 2%
aqueous sodi um hydroxi de solution at 95C for 30
m nuf@890land t hen washed with water, whereby the
cylindrically knitted material was split and shrunk,
The @dhtcadomecbremittA addnditearonaporteant B lwdrkisubgsctaddo conjugated
showed favorable texture. [0092] Moreover, in order
mélo apialnyag andenkionglitdens eef of alpmley antide of ch@pomenpinning
an L value (brightness) of a cylindrically knitted
tetipleesivale dfrR95R alhdonkyirddiagpaky afiil 860 enfponantusias manner
dyed with a deep color using an acid dye was rheas
thaedhe apshpoaenambFmaf rodilay asttiend td elisrebli dtaiveae undrawn
visible fromthe surface was counted. More
ya®Raaivihg ahksubshaitiiing saifd oageeddon fagcihar o#fFighd. During
pol yai ni de conponent is |large, the sinking degree of
thé h@ocdi@! MatdiBpdbhdiey Aiveadb@hpladditd hensaktheng puninyed static
pol yet hyl ene terephthal ate increases on the surface,

mix@s Wténendlfing. | anee, Lihivabb@ind @Rl Rirbwrs haws whE drawn at a
shrinkage factors and 1, values of the obtained

drlﬁﬁ/@iﬁ% edtdRres 5@l tmesAssihg £ !r6BEr heatdrTBRVEigl a ®mperature of
knitted material was considerably shrunk and had

85bgl ki ﬁz;ﬁat@ﬁ@as&qulamlg% tEAPBANRRE ofaS RN thereby obtain a
observed fromthe surface |ayer, and the L val ue al so

spRECHIB cbughte iBYALERI0 APe9boLperability, physical
properties, fiber splitting properties according to

di ffgoj@ﬁqes in a pol yam de conponent> [ Exanpl es 2 and
3 and Conparative Exanples 1, 21

Then, the drawn yarn was subjected to a cylindrically knitting
machine having 28 gauges and a diameter of 10 cm to thereby obtain a
cylindrically knitted material. The obtained cylindrically knitted material
was immersed in a 2% aqueous sodium hydroxide solution at 95°C for 30
minutes, and then washed with water, whereby the cylindrically knitted
material was split and shrunk. The obtained knitted material had
bulkiness and showed favorable texture.

[0092]

Moreover, in order to analyze a sinking degree of a polyamide
component, an L value (brightness) of a cylindrically knitted material in
which only the polyamide component was dyed with a deep color using an
acid dye was measured, and the amount of polyamide fibers which were

visible from the surface was counted. More specifically, when the shrinkage



Fi bers were produced follow ng the procedure of

Exanpl e 1 except changing the weight ratio of Nylon
MXD1 to Nylon. 6 in. a polyaani.de conponent, and
various evaluation tests werg perforned. [0093 35 Wo
omcom cqoeal~j ~1ro~~.~cCc> 0- - - -

polyamide - fiber - is - high and- -the - number: -&f Quidyeco pelyethylene
c- 6e COt Wu~ N e Oto 09 NoamO eQmL'i mN

tefephthaldbbancxeases onadhe surface, resulting in a large L value. Table 1
shows the shrinkage factors and L values of the obtained knitted materials.
As is clear from Table 1, a knitted material was considerably shrunk and had
bulkiness, and dyed nylon component was hardly observed from the surface
layer, and the L value also became large.
<Evaluation of operability, physical properties, fiber splitting properties
according to differences in a polyamide component>
[Examples 2 and 3 and Comparative Examples 1, 2]

Fibers were produced following the procedure of Example 1 except
changing the weight ratio of Nylon MXD6 to Nylon 6 in a polyamide

component, and various evaluation tests were performed.

[0093]
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------ 36 [0094] In the sam® e of Conparative Exanple
1, a polyam de conponent contains only aliphatic
ol yanm de vl o n e sanple nparative
polyamde (t lylon 6) In th ple of Conparat
Exanpl e 28 a pol yam de conponent contains only
aromati c pp yagi de Nyl og, MXD6 polynmer). ‘Pl Us, cvghs-n ~
t he pol yarg de Bonpofyent gontiins pnly [a siagle | & e
conponent .5 t he™shrfi nkage Tactor was | dgw and the
bul ki nesls“of a fiber [structjure obtained. after [fiber
splitting treatnment was al sof poor. In |contrast, | as|is
clear friom Fabke 1, kpitied rm\terc\il al s |lusi ng.the .
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bul ki ness. Moreover, the dyed nylon conponent was
hardly observed from the surface |ayer and the L

val ues al so becane | arge. [0095] <Eval uation of
texture after treatnment accggding to differences in. a
pol yam de conponent> Fil anents of Exanples | to 3 and
Conparative Exanples 1 and 2 were cylindrically
knitted, and subjected to al kali dissolution treatnent
in the same manner as in Exanple 1. Table 2 shows the
resuljpgogdf evaluating the texture of treated sanples.
It should be noted that the texture was eval uated by

SenS%Yth%V@AIH?Ié B -Colffratdye ARANSH 1IN CA YPAFa$dd cBRbonent
had a bul ky Teeling was eval uated to have a good

coflﬁeﬁhg lofuly @ﬁﬁhﬁf@’i‘(’é‘g@%&ﬂ'ﬂdé"mﬂo@ﬁ@f oqﬁ%eas%ﬁiﬁ% | ICbRparative

he criteria: good) and "x" (poor) 096]
E)ﬁaqn[lﬁ')%bi,fa\]lg&v\llyéﬁlidé comiponent eontains onlyarom&tic Boly4dhided®ylon

single c%ﬂo'n@nt,oﬁlecglri?ﬁia% ita&toP was low and the bulkiness of a fiber
structure obtained after fiber splitting treatment was also poor. In contrast,
as is clear from Table 1, knitted materials using the samples of Examples 1
to 3 according to the present invention were considerably shrunk and had
bulkiness. Moreover, the dyed nylon component was hardly observed from
the surface layer and the L values also became large.

[0095]
<Evaluation of texture after treatment according to differences in a
polyamide component>

Filaments of Examples 1 to 3 and Comparative Examples 1 and 2
were cylindrically knitted, and subjected to alkali dissolution treatment in
the same manner as in Example 1. Table 2 shows the results of evaluating
the texture of treated samples. It should be noted that the texture was
evaluated by sensory evaluation. Then, a sample which was soft and had a
bulky feeling was evaluated to have a good texture, and evaluation was
performed according to the criteria: “0” (good) and “x” (poor).

[0096]

[Table 2]



EXFr
'ice-, -4-~
04Si /'>

a F(e~"a'

----3n T O ho
.a C O x:
J

E
Ca

vV~ I~

Sw C? w~ ~i

ous[AdoxdArod :dd

ajereyjydsas) eusiAyreArod [ HJ

0y m XMM x x x x QINYXA,
2% 55 B (%) JUSTI)BOI] 1978 M 10F]
L 0 B2 V8 G| 93 08 8% 9%
N m.t 0 10308} 98eULIYS eIy
— S ao25¢c
o onlusm o 0 0 0 % oIn)xa],
' RClsoo 6 (%) | 1ueuryeaxy [oyoore [Azuaq 9g
B, 2R S| op 4% 6¢ ze
o ;otl..m m 1030€] 938 ULIYS BOXY
5 0 528c=° 0 0 0 x 8IN1IXa
& 1 I 1 4|4 — O C s rH
q U555 3 (%) | JuewyeaI) UOVNIOSSTD BNV
T W oo e 512 oF Ly e¥ I¢g
W 1 1 1 =[O e.M o .% w MM * .ﬂn .H<.
“ N O).—. 7] m
DI~_. " A_wm“_ Sl _uﬁwmunm m L LHd LHd LHd LHd q jusuodumo))
d. . S8l (1S1em £q %)
— '09/0S Amvaqw 20z/08 0¢/0¢ 0L/0§ 00T/0 Vv Jusuodwo))
O 1. >00 >kiC 9 WOTAN/9QXIN UOTAN
o Ol — O[O
X B |9 I xg
Q7 H_[Cocelce=d | TXH | 3x1
TS 2 ED o))
11 O O S C o
N T S 7, B 7, B 7 W o




i nvention, the sanples were sufficiently shrunk wth
al kali dissolution processing and split, and thus
showed favorable texture having a high bul ki ness.

[ 00981 Next, 5% benzyl al cohol treatnent was
performed. The sanples were3d mersed in an enul sified
aqueous sol ution containing 5% by wei ght of benzyl

al cohgjpgand 0. 55" by wei ght of SUNMORL BK- Cone
(surfactant, manufactured by NICCA CHEM CAL CO..

LTD. } 8% 2356 J100yaudTRULED sox HPREOHE DRI SONREZ St Bred to

plck up thereo en a

ngfsﬁolJ T ﬁ%ﬁ%&%m‘é‘g{ u%ﬁ%g&ﬂﬁ"’(‘é&ﬁﬁﬁﬁﬁré{me RSGLHIMEY and 2

m nu usi ng avi n

w‘e?{‘pﬁ?&a%ﬂﬁ?m%gﬂgogﬁ rﬂ{‘%{tﬂ G 80 tlgg'eh%a\é@%ﬁ?dand the

e sanples o

tegﬁﬁ@ kivea% }Leoo?‘ndhﬁ cV\%Erasg %lr Uf N 'pﬂ? eqt l y3 exrdﬁ? ltb tthgq)q"esent

runk, sul ti LT as
les f Exa to 3 cco d|n
lﬁvr?%'l‘é o RORES wehd REARERLR, Pﬂwﬁ% FEfcdissolution
SO _.W t h .benz ho avi ce atl n as
pistRsitlesand ol SR aaREve R dofaf e E%{Pa%t g bieh
b ure after treatnent accordlng to differences in
ﬁ‘ﬂ'ﬂ Yirent B> [ Exanpl e 91 A fiber was produced

foll o[\gl g the procedure of Exanple | except 39 using
the c 95 Lent as pol ypropyl ene and i mmersing a

var| oJexby uhﬂ%ﬁe%@gllg?%%%&éﬁ? BPfobe oty odhe; gamples
wggqe bégﬁavl% @b%g?%rﬁuﬁﬁﬁgé(ggagé%%) u 1H8%%?1Ea1nnr1]§ %l%vg}r’] %vses1ght of
benzyl alcohol and 0.5% by weight of SUNMORL BK-Conc (surfactant,
manufactured by NICCA CHEMICAL CO., LTD.) at 25°C for 3 minutes,
subsequently squeezed to pick up 80% thereof, and then allowed to stand for
5 minutes. Thereafter, wet heat treatment was performed for 5 minutes
using saturated steam having a temperature of 102°C, and the resultants
were washed with water. As a result, the samples of Comparative
Examples 1 and 2 were not sufficiently fiber-split and shrunk, resulting in
poor texture. In contrast, the samples of Example 1 to 3 according to the
present invention showed a sufficient shrinkage performance also with
benzyl alcohol having a concentration as low as 5%, and had favorable

texture.

<Evaluation of texture after treatment according to differences in component
B>
[Example 4]

A fiber was produced following the procedure of Example 1 except



sanple was easily fiber-split and shrunk wi th hot

water, Then, a favorable fiber was obtained which had
soft texture and bul ki ness. [o0io00] <Exanples of

Wi pi ng performance> Furthernopre, Exanples of w ping
performance wll, be descri b¥d further specifically.

The present invention is not limted to the Exanples
4e3CiPegmps QL0 Iypfonsi L0 ikiGR8ld ¥ ©4mple in hot
upo yest er g}llgir%t]? ngoétllg}éosrf}?y ia;] \llvas neasgbred Ilnﬁ ealn °

NGS5 (16 SVhBGAMEL 86st8lw LG rdkmed.

wgg%aé(fed soﬁ/reﬁ(t‘? ng?u%lﬁse’n%lfa gﬁgb tgé%éy g‘%ﬁl prgéest ha‘me z]}% a e
THE LG BH OnAfmndab oRel ative viscosity of |
polyamde relative viscosity [ilrel] was neasured in a
usuaqogggper using an GOstwald visconeter at 20Cin a

sul furic acid solvent. C. Wping cloth performance

g cal &)}SOFrﬂ%ﬁe‘%ﬂzeﬁ?%érﬂe@%gﬁgggﬁyg[e?%%%gl Y3iiinfle, the

sp: [ conj ugate r, an ect ed
Tt ai T : hrr
<RI o9 B LS DL ORG sae§st  R Pravorabt

. [ bef : d, af
L e Qe R gERisn A ik SR PR T g

fact 1@IL is 30%or nore, the w ping performance is
i nsufti Pnt. D. Nunmber of self-generated fine

<@grti | es. 40 . The. .nunber >of sel fgenerated particles
AmpIes Of WPIRE ST HIMFRE ™ ES RP- OGi 003. 2 (Hel nke drum

e WA T TEE L T
fug“zﬁegr_ éﬁéﬁlf{g@ipg Zfl?%fp’r(re?e d Ci%(\j/e];l 1%%10{ssn(())tt H%{it&{] 20 the Examples
described below.

[0101]
A. Limiting viscosity of polyester

A limiting viscosity [n] was measured in a usual manner using an
automatic viscometer at 20°C in a mixed solvent of phenol and
tetrachloroethane at a weight ratio of 6:4.
B. Relative viscosity of polyamide

A relative viscosity [nrel] was measured in a usual manner using an
Ostwald viscometer at 20°C in a sulfuric acid solvent.
C. Wiping cloth performance

Cylindrically knitted materials were produced using a splittable
conjugate fiber, and subjected to fiber splitting treatment. Thereafter, an
area shrinkage factor (%) of each of the cylindrically knitted materials before
and after the treatment was measured. In general, unless the area
shrinkage factor (%) is 30% or more, the wiping performance is insufficient.

D. Number of self-generated fine particles



sanpl e washed with ultrapure water was neasured.
[0102] [Exanple 51 A polyam de resin conposition in
whi ch Nyl on MXD6 (manufactured by M tsubishi Gas
Chem cal Co., Inc., polyam de MXD6 resin) containing
no white pignents, such as 44 tani um di oxi de and
having a relative viscosity of 2.7 and Nylon 6

havi ng e viscosity Non6
B R s i S S Rt

I%W'%Odﬁéi O(I-Fgl '4§9ufﬂasmegﬁ§ﬁ>aaﬁs%&ﬁ 89[%&2&% Rounter

contrast, polyethylene tere | at avi

nll[ablrlﬂgéﬁtﬁgﬁ ib?fcﬁﬁbﬁy(lﬁ‘}/lﬁ%z)\.’vas Iy%ﬁﬂllesbet H&eﬁ@&%%ﬂe the sample

e’ conpone and” t he conponent

oRUPASh A0, 508, 49RKE PL SR, W gonoraion, o

con

SAFARERALHLE Bl 082008 SRLIRLAG LAt @ of 1, 050

insuc r e conponent A forned
radiq@16%£tions to thereby obtain an undrawn vyarn
havi ng 't substantially sanme cross section as that of
Fi g. Ijél The%, t he obtained undrawn yarn was drawn at
a dr aw PP 3 0 times using a roller heater

havi t f 85C and, havi
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used as the component A. In contrast, polyethylene terephthalate having a
limiting viscosity 0.61 was used as the component B.

[0103]

The component A and the component B were subjected to conjugated
melt spinning under conditions of a volume ratio of 1:2, a spinning
temperature of 295°C, and a spinning rate of 1,050 m/min in such a manner
that the component A formed radial sections to thereby obtain an undrawn
yarn having the substantially same cross section as that of Fig. 4. Then, the
obtained undrawn yarn was drawn at a draw ratio of 3.0 times using a roller
heater having a temperature of 85°C and a plate heater having a
temperature of 150°C to thereby obtain a splittable conjugate fiber of 56
dtex/25f,

[0104]

Then, the obtained splittable conjugate fiber was subjected to a

cylindrically knitting machine having 28 gauges and a diameter of 10 cm to



cylindrically knitted material was split and shrunk.
[0105] In order to evaluate the w ping perfornmance of
the obtained cylindrically knitted material, the area
of the cylindrically knitted material before and
after the shrinking treat nertl was nmeasured, and then
the area shri nkage factor N was cal cul ated. A
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[0108 nparative Exanpl e 3] A splittable conjugate
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[0106]

Moreover, the number of self-generated fine particles with a
dimension of 0.3 pm or more on the obtained cylindrically knitted material
was measured. The number of the particles was as small as 14 in total.

[0107]

Moreover, with the obtained cylindrically knitted material, the
surface of a hard disk was actually rubbed, and then the damage degree of
the surface was confirmed. The surface was hardly damaged.

[0108]

[Comparative Example 3]

A splittable conjugate fiber was produced following the procedure of
Example 1 except using, as the component A, only Nylon 6 having a relative
viscosity 2.6, and various evaluation tests were performed. The results are
shown in table 3.

[0109]

[Comparative Example 4]

A splittable conjugate fiber was produced by the method of



15% by wei ght of benzyl al cohol and 0.5% by wei ght of
S TNMORL BK-Conc (surfactant, manufactured by N CCA
CHEM CAL CO., LTD.) at 40C for 10 mnutes. Then,
vari ous evaluation tests were performed. The results
are shown in table 3. [0110?3['T'able 3] Ex, 5 Coin
Ex. 3 Cori. Ex. 4 Conponent A Nylon 6 + Nylon 6

chipRafive Nk @RpMEO A cylindrically knitted material was fiber-split

- e

+- BT g - - o
(lifactant, ahafictfig by NIUGA CREMICAL 00, LI at 40°C fo 10

o eee e e e e s. 0.5
[0&i19L4862- R EEETEE PRI - -
[TableB] """~ """""""""°- 1pin" 2239
Ex. 5 Com. Ex. 3 | Com. Ex. 4
Component A Nylon 6 +
Nylon 6 Nylon 6
Nylon MXD6
Component B PET PET PET
Fiber splitting method Benzyl
Alkali Alkali
alkali
reduction reduction
treatment
Area shrinkage factor (%) 42.6 35.3 60.5
g 0.3 pm< 7 18 78
©
g 0.5 um< 4 8 62
&
e 1 pm< 2 2 39
Q
w
b= 3 pm< 1 0 7
RS
% g 5 pm< 0 0 1
FE)
o
> 8 10 pm< 0 0 0
[0111]

Next, a glass plate was prepared, and then a given amount of
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Jimk 0 0 O [0111] Next, a glass plate was prepared,
and then a given anount of #3 vasel i ne was applied to
the surface of the glass plate.. Thereafter, the
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50:5 s used as the conmponent A. In contrast,
Eﬁ%??’?melene tereph:thal ate having a liniting
viscggh%%ko.Gl was used as the conponent B. Used as
t he ents A and B were substances containing no
i nor i C &gr icles, such as titanium di oxide. The
conpgﬁ%ﬁpl d the conponent B were subjected to

conj u& %tofy%mide resin composition in which Nylon MXD6 (manufactured
by Mitsubishi Gas Chemical Co., Inc., polyamide MXD6 resin) having a
relative viscosity of 2.7 and Nylon 6 having a relative viscosity of 2.6 were
mixed at a weight ratio of 50:50 was used as the component A. In contrast,
polyethylene terephthalate having a limiting viscosity 0.61 was used as the
component B. Used as the components A and B were substances containing
no inorganic particles, such as titanium dioxide.

The component A and the component B were subjected to conjugated
melt spinning under conditions of a volume ratio of 1:2, a spinning
temperature of 295°C, and a spinning rate of 1,050 m/min in such a manner
that the component A formed radial sections to thereby obtain an undrawn
yarn having the substantially same cross section as that of Fig. 4. Then, the
obtained undrawn yarn was drawn at a draw ratio of 3.0 times using a roller
heater having a temperature of 85°C and a plate heater having a
temperature of 150°C to thereby obtain a splittable conjugate fiber of 56
dtex/25f.

A substance was prepared polyester multifilament of 84 dtex/36f (S

twist: 200 T/m) as warp and multifilament which was obtained by doubling



mel t spinning under conditions of a volume ratio of
1:2, a spinning tenperature of 295C, and a spinning
rate of 1;050 in/pain in such a manner that the
conponent A forned radial sections to thereby obtain
an undrawn yarn having the‘ghbstantially same cross
section as that of Fig. 4. Then, the obtained undrawn
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heat er having a tenperature of 85C and a pl at
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th§ Gt Bl et SaliefR 3T i por B it i n the
VA e T, 169,58 v LS18 5 EmTHEL e i sy
a0RE D R Rt UBOR T RO RAT OSB89 The obt ained
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~desired dinension,. and then washed with_ultrapure
inyat gpapFooR t oThﬁef?gW BEE AU Wi didegire oimnepiiony aaf then

W;(S)}(l)g(!is with ultrapure water twice to thereby obtain a wiping cloth for clean
rooms.

[0113]

[Comparative Example 5]

A gray fabric was obtained in the same manner as in Example 6
except using, as the component A, only Nylon 6 having a relative viscosity of
2.6. The obtained gray fabric was treated at 95°C with an emulsified
aqueous solution containing 35 % by weight of benzyl alcohol and 5% by
weight of KM-300 (surfactant, manufactured by TAKEMOTO OIL & FAT Co.,
Ltd.) after padding to thereby split and shrink the splittable conjugate fiber.
The warp density of the obtained fabric was 192 warps/2.54 cm and the weft
density thereof was 95 wefts/2.564 cm. Here, the area shrinkage factor

between the gray fabric and the obtained fabric was 35%. A wiping cloth



[011.31 [Conparative Exanple 5] A gray fabric was
obtained in the sanme manner as in Exanple 6 except
usi ng, as the conponent A only Nylon 6 liavin.g a
relative viscosity of 2.6. The. obtained gray fabri:
was treated at 95C with an éwul sified aqueous
sol ution containing 35 " by weight of benzyl al cohol
wal gb?a%%@é( in %%theoﬁlalﬁn\@ 2300 E:sHhpRCE 8BIng the obtained woven
manuf act ure y "ITAKETM OTO O'I. & FAT Co., Ltd.)
nﬁﬁ%ﬁglpadding to thereby split and shrink the
splittahl e conjugate fiber. The warp density of the
obt ai[ 4]f abric was 192 warps/2.54 cm and the weft
density thereof was 95 wefts/2.54 cm Here, the area

SO O P B 5 W o

f&&ﬂﬁéned in the sane manner as in Exanple 6 using the
obtarned woven material. [01141 The area shrinkage

2ot hogresent elalogy BTG QN 19 cal culation
WA Y AR Ber G0 R RERABRHE e NUAGHY, A5 WG ana Lo
res et v vy s 1 BB P B i AT iy are gofined
"B ER M T o6 1o the surface of the glass
platgoéiggreafter, the surface of the glass plate was

W pe ntins with the obtained cylindrically

nitted terial ., Then, the renoval degree of vaseline
(Glganing periormance

Next, a glass plate was prepared, and then a given amount of
vaseline was applied to the surface of the glass plate. Thereafter, the
surface of the glass plate was wiped given times with the obtained
cylindrically knitted material. Then, the removal degree of vaseline was
observed. Vaseline was thoroughly removed similarly as the samples of
Example 6 and Comparative Example 5.

[0116]

(Self particle generation properties; self particle generation in air)

The number of self-generated particles was measured according to
IES-RP-CC 003.2 (Helmke drum method) using a particle counter
manufactured by RION (KM-27). The number of particles of the sampe of
Example 6 was smaller than that of the sample of Comparative Example 5.

[0117]

(Self particle generation properties; self particle generation in liquid)
The number of self-generated particles was measured using a

particle counter manufactured by RION (KL-11A). The number of particles



observed. Vaseline was thoroughly renoved simlarly as
the sanples of Exanple 6 and Conparative Exanple 5.
[011161 (Self particle generation properties; self
particle generation in air) The nunber of

sel f-generated particles wastbreasur ed accor di ng to

| ES-RP-CC 003.2 (Helinke drum nethod) using a particle

off QHBL %mgf@wf galﬂ{ d @y}»ﬁ lgﬁaﬁ léyvfl?a?ﬂ thyﬂe?f‘ltﬁ@eﬁgﬁfple of

parti of t npe 0 6 was smaller t

%z,ta fivt RS 5RpR! g of Conpar atlve Exarrpl e 5. [01171
% ¥ partlgle generation properties; self particle

gener[@tﬂgp in liquid) The nunmber of self-generated
particles was neasured using a particle counter

red by RION (KL-11A). The nunber of particles
(%ﬁ%gﬁg{lﬁe sanpl e of Exanple 6 was snaller than that

of thg s %{{R!@%felog@qﬁ%{ &ﬁ#f{&n@%aémkeed Wit Q&&Qi@ ure water was

(Elutlonlon i'ons in a conponen
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cl ot ITQ@’?%] cut out fromthe obtained wiping cloth to be
used sanpl e. The sanple was extracted (water

, C by 150 M of isopropyl alcohol for 2 hours
%ﬂg@?

Soxhl et extractor. The extract was

oo Tabt B TSI B A B M o
BT ol AR S BT 100
ofqgggropytl a\icohol for 2 hours using a Soxhlet extractor. The extract was
concentrated by a reduced pressure evaporator, and then subjected to
evaporation to dryness. Then, the amount of the residue was determined.
The sample of Example 6 was 1.06 mg/g and the sample of Comparative
Example 5 was 3.89 mg/g. Therefore, the sample of Example 6 has a higher
cleaning degree as compared with the sample of Comparative Example 5,

and can be suitably used as a wiping cloth in a clean room.

[0120]

Evaluation results of cleaning performance, self particle generation,
elution ion, and NVR (IPR) of Example 6 and Comparative Example 5 are
shown in Table 4.

[0121]

[Table 4]



Exanple 5 was 3.89 ng/g. Therefore,
Exanpl e 6 has a higher

with the sanpl e of Conparative Exanple 5,
suitably used as a wiping cloth in a clean room

t he sanpl e of
cl eani ng degree as conpared

and can be

[01201 Evaluation results d¥7cleaning per f or mance,
self particle generation, elution ion, and NVII (IPR)
of Exanple 6 and Conparative le 5 are sh [
Table 4. [0121] [Table 4] 47 ~Ex. 6 Coonl Ex ghhn' Bx. 5
A Nylon 6 cont ai }
C%’ﬁ&ﬁ?ﬁﬁ%um (contain rﬁ%qy%cg)h %Dg%mﬁﬁmi crn Ryléh 6

dioxide) |, (containing no titanium | | (containing no
Conponent B PET (confai ni ng as in|Ex,.6 . s
titanium dioxide) --F----- -(ﬂ%l“?% splitt nthj—;glr}leurm dioxide)

splitti with benzyl ol Al kal i reduction
Cpt QPCREELS fiber  OBC %Jéglokn]‘ioﬁ’ﬁ%’é?g% iterg95C 2 o .
m nutes) titanium dioxide)

Fiber splitting

Alkali reduction

(95°C, 30 minutes)

Fiber splitting with
benzyl alcohol
(continuous fiber
splitter, 95°C, 2

minutes)

Shrinking

Wet heating at 130°C

for 30 minutes

Simultaneously with

fiber splitting

Finish density (warp)

192 warps/2.54 cm

192 warps/2.54 cm

Finish density (weft)

95 wefts/2.54 cm

95 wefts/2.54 cm

Area shrinkage factor (%) 35 35
Cleaning performance Excellent Excellent
Self particle generation in
18.9 31.6
air (0.3 pm <)
Self particle generation in
12.0 12.3
liquid (2.0 pm <)
Nat 0.4 0.4
= Ca?+ 3.1 7.2
2
g§ |or 0.1 0.1
S ®»
=Y
m & | NOX* 0 0.2
NVR (IPA)  (mg/g) 1.06 3.89




Shrinking Wet heating at 130C Sinultaneously with for
30 mnutes fiber splitting Finish density (warp) 192
war ps/ 2,54 c¢cm 192 warps/2.54 cm--- - -------------

Fini sh density (weft) 95 we 4&sl2.54 saga 95
wefts/2.54 cm Area shrinkage factor (%9 35 3 5 ...

I (1317)
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generation’in

SRR 4 O P PRI P VB B ThE bl of

______________________________________

sample of Example 6 can be suitably used as a wiping cloth for clean rooms.

Industrial Applicability

[0123]

The fiber structure using the splittable conjugate fiber of the present
invention is suitable for various intended uses, such as clothing (e.g., general
clothing, such as a coat and a blouson, and clothing excellent in
fashionability and functionality, such as moisture permeation water proof
clothes); and industrial materials, such as various wiping clothes (e.g., an
eyeglass wiper, a hard disk wiper, etc.), a filter cloth, a tent, and an air bag
for automobiles. Furthermore, since favorable texture can be obtained even
if fiber splitting methods other than methods using low-concentration alcohol
or alcohol are employed, the present invention is suitable for producing

low-cost and environmentally-friendly products.
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More specifically, conparlson with the sanple of

Exanple 6 with the sanple & Conparative Exanple 5

showed that the sanple of Exanple 6 was inparted with
CﬁAﬁ\/ﬁani ng perfornmance equivalent to that of the

sanple of Conparative Exanple 5 which was fiber split

by b%&ééhﬁ%b&°&%hu#ﬁh§ﬁb@rcﬁ%@%ﬁ%@éonal Nyl on 6 as

pol vam each of the

self Egsgf_ﬁ; ﬁgﬁgg éogn%ﬁéslapgéﬁg remai ni ng i ons was

Egggla th °c anple 6 can be suitably
ropl 1S I o bRgs BePer e et REETmg BE Bibfl, with the
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oo KelitEes Y afiPdaRet R B o such as.
KZI'J’ Tl 48%15%%15@%@9 Epmarte SRR bolfmie and
air t& g for. aut onobil es. Furthernore, since favorable

aliphatis Bolyamide: obt ai ned even if fiber splitting

met hods ot her than nmethods using | ow concentration
al cohol or al cohol are enpl oyed, the present

| nven suitable f t .
2.envi rl% R@m%lp )FOPW%EI@)%" gwgg@ng@bgr&%%ﬁggipnoqwner which

splittable con ate be risi
doe% not %ave an e{fﬁrguty Wltth a polyam e resﬂlg composition is polyester
resin,
3 A splittable conjugate fiber, wherein a fiber-forming polymer which

does not have an affinity with a polyamide resin composition is polyolefin

resin,

4. The splittable conjugate fiber according to any one of claims 1 to 3,
wherein the aromatic polyamide is polyamide containing aliphatic

dicarboxylic acid and aromatic diamine as a main structural unit.
a1 The splittable conjugate fiber according to any one of claims 1 to 4,
wherein the aromatic polyamide is poly(metaxylylene adipamide) and the

aliphatic polyamide is a Nylon 6 polymer.

6. The splittable conjugate fiber according to claim 5, whereat a weight



a polyam de resin conposition; and a fiber-formng
pol ynmer whi ch does not have an affinity with the

pol yam de resin conposition, the polyam de resin
conposition and the iber-form ng pol yner being

combi ned each other in a fi ¥ | ongi tudi nal direction,
t he pol yam de resin conposition. conprising aromatic

<RSIy BRI CaSRBITLE e NAGHEL SR 505

td snnot have an affinity with a polyamde resin
conposition is polyester resin, 3. Asplittable
conjugate fiber, wherein a fiber-form ng pol yner which
does not have an affinity with a polyam de resin

7conp itio o] efl resin...4, The t
"o b P RrisBI® Sl ek BkOr it 1Al Brieettifsy 1 o 6
ein the aromatic am de i s pol yam de cont ai ni ng
CO&?PBH% o lrbqrggpbcog’(%t?cge%ci d and aromatic dianine as a
main structural unit. 5. The splittable conjugate
fiber accordi ng to any one of clains | to 4; wherein

thea am de i.s. poI (n |yl ene . .
bad o P o o TSR TS T BOTAE o gnls fyprcheegrding
. ittabl e conjugate fiber according
tot%n P’&?f#glal erég% a weight 50 ratio of the
pol y(nmet axyl yl ene adi pam de) and the Nylon 6 pol yner
is 35:65 to 70:30. 7. The splittable conj ugate fiber

accor to any one of clains risin

94 nor g’ﬁh‘ﬁ g‘bﬁ’é??ﬁ“@ﬁé’? aggor nﬂltﬁéﬁla@% BUWM?IES SHER g‘flﬁgﬂlal e
afhe S I|ttabl e conjugate fiber according to any one
nittpdimaterialy 7.

10. A wiping cloth, comprising the fiber structure according to claim 8 or
9.
11. A method of producing a fiber structure, comprising:

a step (1) of producing a fiber structure using the splittable conjugate
fiber according to any one of claims 1 to 7; and
a step (2-1) of subjecting the fiber structure obtained in the step (1) to

hot water treatment for fiber splitting the splittable conjugate fiber.

12. A method of producing a fiber structure, comprising:

a step (1) of producing a fiber structure using the splittable conjugate
fiber according to any one of claims 1 to 7; and

a step (2-2) subjecting the fiber structure obtained in the step (1) to

alkali dissolution treatment for fiber splitting the splittable conjugate fiber.



9. The fiber structure according to claim8, which is
a woven material or a knitted material.. 141. A

Wi ping cloth, conprising the fiber structure according
toclaim8 or 9. 11. A nethod of producing a fiber
structure, conprising: a stéd (1) of producing a fiber
structure using the splittable conjugate fiber

5RO AT e B, Gl oov 0
(1 . ) i
o TR By P St SRR 189, o

of producing a fiber structure, conprising: a step (1)
of producing a fiber structure using the splittable

150 B o 57 PaoB§E8RS BainRe T PRudiie uct e
bt ai i he st 1), tq, alkali, di luti
Cr eathattd (4} oF (Berggi Tt TR HE R LBl EoY Hhpaethod
fiber. F 1 13. . t.hod duci fi b
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conpnisiﬂg: a step (4) of washing the fiber structure
coppeHiipg fhgyesméanet hod according to any one of d ains
11 to 13 with pure water; and a step (5) of

hernetically sealing a container formed with a resin
film containing the resultant.



