; OPe3eT"Q<R6 T"58T T ~ ~'~' 2~~? -1 THE SPECFI CATI ON COWPGCSI TE

H G4 NI TRI LE FI LAMENTS BACKGROUND OF THE | NVENTI ON The invention relates to
a novel filanment and configuration of such filanent, nore particularly to a
conposite high-nitrite filanment. Filanents herein nean filanents conposed
of two or nore polyners arranged in a sheath core type configdrét.&ﬁﬂ" 2007
wherein the sheath is conposed of a polyner that is different than the™

pol ymer that mekes up the core. In particular, one polymer conprises a

sol ventl ess, waterless, nelt-processable acrylonitrile ol efini
unsat urated pol yner and the ot her polyner conprises an organi ch W“Imwm‘me
uni que conposite high-nitrite filanment provides inproved dyeabilt L?\%l“gn

i nproved resi stance to abrasion, solMents, gas and ultraviolet lig The
high-nitrite filaments are enployed to formhigh-nitrite conposite fibers

which, in tum can be used as knitted, woven or nonwoven obj eﬁ"mﬂmmmm'"mlmmm

Bi conponent acrylic fibers known in the art _are exenplified b

3,547, 763, USPN 4, 020, 139, and l¥HpaRBSEIEAEEN application 6[ “GO00OL*

1994] - 189, 463. USPN 3, 547,763 relates to bi-conponent acrylic fibers having
a nodified helical crinpOMBRQSITEIHAEANITRIEEIELAMENTSr om a group —
consisting of (I ) polyacrylonitrile and (2) copolyners of at |east 88%
acrylonitrile and 12% of copol yneri zabl e nononers. USPN 4, 020,139 rel ates

to a process for nelt spig&gg@lﬂiﬁr@#;t}ﬁ &ﬁvﬁﬁ‘ﬁ‘@ﬁ” c sheath core
filaments. The process s rged into a yarn so as
to avoid contact between the thin 5{1 ath regjons of the filament during
conversi on. JaphfHwenien wiatesig navat filgmest W@B’@Pﬁﬁgf&i@ﬁlé@é@,

anti - stat hx%rgéa[sr&dll%g iscﬁagécfrﬂ%sh}é nipeAGAH AR, FihMehd herdRfiGa Py @ sol ution

sol vent proc
filaments composed of two or more polymers arranged in a sheath core type

configuration wherein the sheath is composed of a polymer that is different than the
polymer that makes up the core. In particular, one polymer comprises a solventless,
waterless, nielt—processable acrylonitrile olefinically unsaturated polymer and the
other polymer comprises an organic polymer.

The unique composite high-nitrile filament provides improved dyeabiltiy; and
improved resistance to abrasion, solvents, gas and ultraviolet light. The high-nitrile
filaments are employed to form high-nitrile composite fibers which, in turn, can be
used as knitted, woven or nonwoven objects.

Bicomponent acrylic fibers known in the art are exemplified by USPN
3,547,763, USPN 4,020,139, and Japanese patent application 6[1994]-189,463.
USPN 3,547,763 relates to bi-component acrylic fibers having a modified helical
crimp. Each compox‘lent is selected from a group consisting of (1) polyacrylonitrile
and (2) copolymers of at least 88% acrylonitrile and 12% of copolymerizable
monomers.

USPN 4,020,139 relates to a process for melt spinning a plurality of eccentric
sheath core filaments. The process selects filaments to be converged into a yarn so as
to avoid contact between the thin sheath regions of the filament during conversion.

Japanese patent application 6[1994]-189,463 discloses anti-static acrylic fibers

with a sheath core structure made by a solution solvent process. The sheath



~7~~PR2002 -2 conponent consists of an acrylonitrile based copol yner, and

t he core conponent consists of an acrylonitrile based copol ynmer and a
mufti-functional polyether ester. Difficulties in the devel opnent of
conposite high-nitrite filanents are due to the fact that polyners of

di fferent conposition types are often inconpatible with each oﬁﬁer The use
of two different polyners, even with simlar chem cal characterisﬁ?gs,min a
conposite filanent often results in the generation of internal stresses,

t hereby inducing the conposite filament to split. Prior art conposite
acrylic filanments are limted because of poor fiber formation.

Additionally, nelt spinning conposite filanments is problematic because nmany
of the pol yompenehavensismnof asdcsylamiadle basddvepoBimed cgrdabdatere compbdndns

advant ageous to produce a high-nitrite conposite fiber wherein one of the

pol yners efpseyeef aiacranidnledesedsopplyaes apé a syrfidHestionakpolydlanesist | ess,
waterl ess meft- %ﬁfa‘ﬁﬁ&@% FheRlYoBRkAL @c%p%:o itd H'i'lgﬁfﬂn'fra? ﬁi},ﬁ%wa?é §S'e ol ymer .
1g ni osite Iranents O

Furt hernore, the rite co e I nstant invention
have i npr ovugdagirtRagdbhahirs bf Hiffsncht comphalidn Bipeshre JAFRIARaEBic RiaDEdchY -
These and ot her advantages wi || beconme apparent as the description of the

i nventi on pihet dddsise sUvdiffecmt PelgmeryvENT With Thrilgycheminal ¢havasteristies.r el at es
to a conposite high-nitrite filanment conprising fwo or re polymers in a
Sheat b cor It § Entbdt Hsshencpsiey sl (RERiRaet Rt affite. BT ses an

or gani ¢ POl RECbMBPSiiTIEhaR YIIR! PHOFRA oRpodicRINRMbASHs Bt o1 ess,
nmelt processable acrylonitrile olefinically unsaturated pol yner conprising
about 50% timiet bataudsef pyoribieg Fdrmatiby. nAdditiahhléy, awelt/dpimiitg cormpositaoner and at
| east one qf about 5%to about 50% by wei ght poIgnerizabLe olefinically
unsat ur at e&laRsRbis Probieraatig,ecapseaprNYCRfrthe Bolyinest hayedow seistanss 4 thermaly t he

| engt h of P%ﬁw&hkﬁnent. ~ 7 ~ ~ ~ zooz -3 DETAILED DESCRI PTI ON OF THE

| NVENTI ON accordance with the present invention, the high-nitrile
conposi te fil ampri adwiiRides@Storoduicgaltigh-pivtilersdinpabide fibsyaliedréif Sae of the

sol ventl ess nelt-processable acrylonitrile olefinically unsaturated pol ynmer
in a core phlymers woplbyeliasthe sheatlTprthe cggivompopentien splventlpssgvategrlass i s not
limted to ynt heti.c and, nat.ural .polyners. Th nt het.i ol r .i.ncl udes,
but i 5. not Meepessae SaglepRls Aret S Rsgnra g poN P P Rn Fe gl cne
and poly (4iARIGhPRSkEARIenls of RS HRBhEMSetitnhave iRptovel PYdceRabiligy Rt hal ate
(PET) polybutylene terephthalate (PBT), and pol yet hyl ene napht hal ate (PEN);
pol yam des if{ paidiculam chpmived) spihngbhlay.i Thesaaod athenadvansiges withberemeydpparent

pol ycar bonat es such as pol ybi sphenol - A, carbonate (PC); polyimdes (Pl) such
as pol yet hé? ﬁ‘ﬁidﬂ%c%t‘ioﬁlﬁ’gfl?%‘“&ﬁgloérpéﬂc&ﬁjsc; poly (amide-inides); poly
(ester-imdes); polystyrenes (PS); polyurethanes; polyvinyl chloride (PVQO;
pol yket ones; pol yphenyl ene oxi de (PPO); polyvinyl alcohol (PVA);

pol ysul phone; |iquid cryst aSUMMARY OFETHEINMENEIGNpol yest ers of

hydr oxy- benzoic acid wwth 2,6 naphthoic acid (Vectra); Kevlar (available
fromDuPont); acrylonitrile containing polyners including a waterl ess,

solvent| ess el tI‘hP g;Pe%@r?t%ﬁ%n‘?iog?%%{eg @E% {:érhg?s%leglfiélg%lﬁﬁel Mmﬂ@rﬁac%ﬂ{p?itsﬁxg_ pol yrer

or an acrylonitri contal nin eI n a sofven and
the like. Theonmbkd gdlymetsifiRIshb4tk cordeslatibnit Ohs poBindr iofitHe@@nipdsiterool , si | k,
cotton, cellulosic fibers and the |ike. The nononmers enployed in the

or gani ¢ polfijament eemprisesaneorgame pelymsr; and dimmetherapalymensomprisesrer s dependent
upon the properties desired to i rt to . the.c osite filanments, end use.
The or gant NGt shinel BepoBBa e o il SRBARANT BT P Bponent
of the conpempfifing absiB0ls tdPaboul®3% BYtvikight polymerizable acrylonitrile monomer

and at least one of about 5% to about 50% by weight polymerizable olefinically

unsaturated monomer. The sheath and core polymer are continuous along the length

of the filament.



The other polynmer enployed is a waterless, solventless nelt-processable
acryl onitrile ol efinicall y unsaturat ed poI ymer conprising an agry H@m bl e
nononer polynerized with at | east one ol efinically unsaturated 2002
(hereinafter "acrylonitrile olefinically unsaturated polynmer"). The
acrylonitrile olefinically unsaturateg polyner is enployed as the core or
the sheath or both, however if it is errpl oyed as both the core and sheath
pol yners t hen di f f er eBAE By DIESEIRd P& ) ) iKdNbe used for the
core and the sheath. The acryl onitrile oI efl ni cal | y unsaturated polyner is
preferably made up of about 50 weight %to about 95 wei ght "I 7 APR 2"N~~
-4% preferably t 0/ ef erably
about 85 wei ghtll%?gﬁgﬁ%uwggﬁ reke hpm%ggmnpgléyﬁr}% ?ggg 8§cry?%énrﬁtﬁ% {
nononer, asuthmised aastgaﬁme)onmamum Watemésg ol ¥ntlessabeltiprdubssaklie ght %

prefer abI y about .7 weight %to about 25 weight % and nost preferably about
8 wei ght 980 @H@@toqusnwélwwat%%ﬁd RASY D 208e %)‘}Céﬂi “rﬂngﬁﬂa;‘/w&nsat ur at ed

e s o Eid Qe pY iRl AL TPRATRRI D) BBk BB Lh Tor e Of 2

ol efinically unsa NOMEF Wit ynerizable with
an acryl ondlymeés. rme@mhetlchay@lLefefdcmd@erhylsm@sahuwea&@q)omsaﬂmrsu@taﬁkJﬂe a
singl e polynerizabl e nononer resulting in a co-polyne or a conbi nation of
pol yner i zaslgprapylone pelyctwidneiand poly @- mgﬂmineng@awmolyeﬁms @h?blaSe of

ol ef i ni cal | at ur at or ,a_conbi na ends upon
the pr oper‘f‘%{%eggﬁg’é‘? K %ﬂﬁwﬁgﬁ) RobyRuRden< ‘Stﬁpk‘f“ﬁgat% %Oﬁﬂetﬁﬁgn‘?l ber
end use. Thgh@hbkd (FENY, bylyHmEdlsPAY, qﬁcmagaﬁgsmgeasﬁ&aﬂom@& Isu@l% but i's
not limted to, acryldfes such as methyl acrylates and ethyl acrylates;

met hacr yl atydens; pulcybamSnatm dueh aspolybisphdral-&; cabonateafiyepolgmidestPhpaick| am des
and each of their Nsubstituted al kyl| &d ar derivatives, such as

aclry:c ami dets pebrathesingide aliphaticrandaramatics POl Aamifle-inNdesy palyrés SF?Wm&E:SM ani de;
cch ae v RSP T NBPES; oSGty PORRERACTBG R Bfes, 1 T °0 VP

vi nyl et hgjolyphieRyleagbgids (PBOY; hohs/inil alcoh@y(PVA )t ﬁ@mﬁ;lpmn%y liggitiones, such
et hyl vinyl ketone and butyl vinyl ketone; styrenes, such as nethylstyrene
stryene arfiy§tHliepeolymeroysh a Gﬁ@‘éb"?ﬁt%Oﬁwﬂﬁ”?en@wﬂhw%%ﬁmar@mm i de,

| b d h sodi
Vil sul ol oY AR R RURLE AR R BN T HE B PR e: i ¢

cont ai ni NgnEMAR &at@ﬂ@é@ ﬁ)‘ivéx{tl@mﬂél@pﬁﬁbﬁablsfa wﬁtrﬁebn‘eﬁmc@ldﬁc' d and vinyl
sul fonic acid; base-contai ning mononers, such as vinyl

2- ami noet hyllsathaa@i Wlamedeg aﬂaw@n@pk@pyﬂmmpﬁﬂb’m that 18280£1hlmm@t&wwat:r yl at e,
2-am noet h d ol éfi n ch as ene | ene,

i'sobut yl e Tﬁ&?}?g ?ﬁétk}raﬂﬁ? BT {15: u{ ﬁé‘ eﬁ‘%@@%@aﬁ HiGh-nitrite
mul ti pol yr@[lulélmgm ififte USPN 560222 entitl ed "A Process for Making a
Pol yer of Acrylonitrile/ Methacrylonitrile/definically Unsaturated
Mononer s" and UEE&\mﬁﬁd:aex@JerrmiOyddha@he otkgﬂngpele/mefr oan hbknengpoaoegdr aNi trit e

Mul ti pol ymer Prepared from ~~R2 -5 Acr e and Oefinically
Unsat ur at €& %Pﬁé‘r%fmo‘t%‘?eﬁs ﬁ?ﬂ?&?‘%r“ﬁ?‘é eHE?@ﬁrHe éFSFE E’ré‘i‘f@g O core

pol ymer i s S b QRyanlt APMES is SRIpIdyRd T8 | opTer .

The organi c ﬂséﬁeﬁ%‘%{ e ac:ﬁ;illl o% tnl'e ol efll n?@al}{%y u%’stg%}(j?%%heg&pol ymer
are therrmtlhhyo&to@bdpﬁmeﬂftdfeﬂlca&omptshe}ﬁlatrmem,dmmotﬂmh The organi c pol ynmer or
the acrylonitrile olefinically unsaturated mer. is either the core
conponent or th@h%ﬁ@at polxmapeRBiRyed s & e Yandess melirprrcesrepleéndi ng on
the appl I cat] 8 1tr1 € gfnm%z{ig'rlfng l_lﬁ}aqu ?ﬁl Mﬂr&s@%ﬁg&@l‘omtg?e rﬁgnotrﬁe? p0| ynmers

such as ne f'oW c |cs osition and the
like. In t;b”tﬂ mBMER WA at fehe oeebefimmauyrahsaunatehendndnedmnéreinaﬁem t he range of
about 1 %vvel ght to about 99 % wei ght, preferably about 5% wei ght to about
95 % wei ghfacasﬂqnmdp@qumwwams@u@mmolnmk M@ﬁﬁ%@lﬁﬁ@gl«:ﬁgmlm ght of the
filament. The she h mer |n he, fil anment about 99%
wei ght to ‘érbSSU’trati Wé(?'&‘uz{ cmplay %f‘b‘f“g'/c%{ﬁ(?u eﬁgf\@réﬂﬁli’ 66 it 505 wei ght
and nore p&ﬁfﬂ%&@@h@b@m%C&Q%Megmpcﬂﬁnabmn difidpeneédhpoRforsie ufd | ament .
The m ni num anbunt of sheath polynmer i's such that the core polyner is not
exposed onpdlpmecf imuanenased forf the eorcBind thd dhgathod hofactyhaniaie elefiaiopher and
sheath polyner is unforman nmogenous .t hroughout the co ite filanent.
The corrpos%’/‘ﬁabﬁa‘&ﬁd PPHEGH & Vﬁgi‘r[ﬁégg’%ﬂi? O{ﬁ'éo%ﬁgé‘f%gl&r@‘? r@%ﬁrﬁﬁé‘%‘?l on of
the pol yner used for the core are prepared separately.. The acrytonitrile
olefinically unsaturated polyner is prepared by known pol yneri zation
processes. The organic polyner is prepared by known pol ynerization
processes. The acrylonitrile olefinically unsaturated polyner is nelt
processed in a




wat er | ess, solventless system however trace anounts of water as an
inpurity may exist up to 3% preferably 1 %or |ess. The procesp Joppp 7
produci ng the high-nitrite conposite filament of this invention conprises
extrudi ng each of the organic polyner and the acrylonitrile olefinically
unsat urated pol yner. The organic polynmer and the acrytonitrile olefinically
unsaturated polyner are extruded either as a co-m xture or as separate

m xtures. This is deternined by each pol ymer's conposition; for instance,
i f the pol Ymereferablyoboui thweight Yite abhetdhweight Yohanpwbstiaseferablopalziut 865n f or

the core are. | nm sci, bl e due. t o, ecul at i ght .. |t viscosity or chem cal
or physi Cayvel&:hg?oeﬁptqbggtz 92‘[11”(8%&1?ﬁ’ggﬂsﬂ?@ﬂlzﬁgﬁfﬁ@?mgﬂ%n&%gm&ragd 6g]|eﬁfer are
co-m xed aggk SPHbUES Weldht % B ARUNSEHRIhE 94, PadfelaBlyTboGOT KeREHN £ about
configurations. If the sheath pol yner "and the core T 7 ~pR 2002 -6pol yner
conposi t i oB%waight $yfahd aeshpieferatdpabouttd weigbt Yortb @abauttl Sdvaghtdomdl ecul ar

wei ght, nelt vi s,c%gi té or._chem cal ;or physical properties, then the

pol yners apyprengetselelinicalls upsaiupted @AnoRKEr s. Then each pol yner streamis
separately extr i j [ Is Sk rate stream
to forma core ?ﬂggl‘:ﬁ%"gﬂ?i“éﬁiﬁa |ﬁ;'(51(r?llt“&fbrlllji %%g}pa(gjréﬁéng% I rreér;:rte,%?i the core

pol ymer i solefificeflp un®turhiel @iononite WithheCsepubleohy BolynicsizeMt Mdteth and spun
onto the preformed fiber by using a spinnerette thai sheathes the preforned

filament cesrglonitrile mpnomer dilecdeficallyfunsatuented monemendapbe arsingle ands of

hol es, and tlhe hg%ﬁs ma?g be fulrﬁ.t her for rTFd to & chl%:ii ftioc Ozhag,e SO épe

exi sting cBY EMEHER A MOPPAITR Y lggl%aﬁ?'@f’ G T pEoIe, r?f)’ PP n each
zone of exfbHSMER radfisPin i inli-pSly P eTREHoi ot dIstidifdy ikatdRgEadat i on
tenperature of the conposition of "the sheath polynmer and the core pol yner.
The conposmbeomet emecdrsbioativrhefreommyerd depands uperothe psepettiesniesidgetondent on

the spinnerette eppl oyed d the end yse of the fiber. The conposite
filaments Wm@ﬁggéﬁpm‘i’é ?IP%mé‘Pg“tslf’g’ﬁr ¥€cted as a fiber bundle at a

fixed speed. Th‘fh&BfEEiﬂféaﬂg &&ﬁ&%teﬁ%&lo%&%@ﬁ&?@fi&ﬁxd% 3 is%'i‘ﬁﬁﬂ%eh‘? al
processing stepS such as draw ng, heating,” cooli1ng, rélaxing, finishes and
the |ike, agydesisaéitlad@ethghscrplateddaad ethyba@tlatddemethanehitdsesichlze metlych
processi ng steps can be done sequentially or intermttentl The conposite

Fi Lamont  casthsendatecerdamiiea s ietisriamides pndeach of theirNosHb@ited alkirbr o

10112 2L 2GR AR o Ry SASRLhb HpUE AR R 1oL Vel

conposi t e Ni Nadigi¥thyd aBrykenideghaleRiacidarideity @rivalitied, huithes Ml stresses of the
filament. The conposite filanment can be relaxed either after orienting,

si mul t aneophdnylmalelmideavinglesteisngpchas ainyd pcatatest vingethersgsucign eyl vimyh|
texturi zi ng, net haqds can ,be enpl oyed,on the conposite filament. The

conposi e ARG By ARy gty Wy esehae REVE AU Fons B Rniongr guh
various dygsyl RhgNeibse uﬂ%d@tmymtoae%@pwwmnﬁahyl R&g] M8Rne

addi tives, s{/abl izers and the |1 ke. Additional treatnent may be enpl oyed
t o f urt her ambudidéne; halogeh aomtaingrg monasersfsuches vinybcdotide, fidyhbwmide,samdl ong as
such steps do, .not c:'ll_ﬁve a.del eterious %Lf eg.t on t he (?ro erties of the
conposi te Kingldsfieghlerde; jqnigmapomersesuchisedipmyvgyswlfenater sodivgy | oyi ng
exanples d t i i e [ A~
?r~n~a Acrgt o%%l{lrl gtee’ g@e@%‘iﬂga ngsf%l%ﬂu?;? {éﬁ&’g‘%‘ @llr}g}&%é%ph{lggkﬁuﬁga%bout 85%
acryl oni t r ithedniotidaoprenel Siffornit dtyd arabviny ledudfoniesicid; basendonaigingol ypr opyl ene
pellets, nade by Fina with an 18 nelt fl ow index, were extruded as a

co- mi xt ur eMORPEHEEH sudhostvinyl pyrdinenZaminaethddy-agivlamide Jramisgpeopyhl-a di e.

The zone t r # i r

185/ 185/ 18%@@&%5’%%1 %&gthgieagnf@?’%@h * UJQ%Q% f?’g%tg’g%ldgcﬁpo Syf)urctl)lﬁﬁl ene core
encapsul at gebpRleneetBeleNd, avbufyléR. ol ef i ni cal 'y unsaturated pol yner sheath.
The conposite filaments were exam ned by optical mcroscopy using a Leitz

cross pol ari zi ndunogxempddry methasktoopake(the bsttprecessablphiph-wifgilpmulii-wi t h a
Mettl er hot stage. . It . . romopned by.. optical mecr Q hat th

conposi te PP@&?@#&W&B‘%%?%‘?@E‘@“' f %%‘HF&Q'&&%P?"&F\?Orﬁé“ggéz’f)ﬁ’"b% ner
appear ed a%c?ylﬁﬁﬂtilbﬁmﬂﬁch@&rﬁfrilm&ﬂﬁéﬂlgtl'h'i@tdrﬁ't%d s YRauSpipe sheat h
was slightly discolored and when chi pped off reveal ed a white pol ypropyl ene
core. The 66hgadientidad A Rrbeess frddikingis HiginNitrikeMultipplytnédf Rrepared ibmscanni ng
calorinetry enploying a Perkin El mer DSC7 equi pped with a conputerized data
station. The thernogram of the sheath indicated that it exhibited a gl ass
transition tenperature of about 84.3C., a nelting tenperature at about
226C., and a crystallization tenperature at about 186.9C. which are the
properties of the polynerized acrylonitrile nethyl acrylate pol yner.
Differential scanning calorinmetry analysis of the core indicated the

e - M. o o, A~ a ~ oy I P ]




The results showed a continuous |ayer of sheath polymer which e@an@nghﬁd
the core polyner. Further, the results show that the sheath pol yner wa
acrylonitrile nethyl acrylate polyner and that the core pol yner was

pol ypropyl ene. Further, the results showed that each polymer was uniformy
distributed in a sheath/core configuration. Fromthe above description and
exanpl es of the invention, those skilled in the art will perceive

i nprovenents, changes, and nodificatPons in the invention. Such

i npr ovenent hanee iy () £ald RS MUnbRER, TS Ricsipbladtheidin bjie art are
i nt ended to}i%’g%é@\r/%razlg%ggﬁﬁg%l}ra%g%tndégd cl ai ns. ? YCArlIgRaZOOlZe é C{AI M5 1. A

conposite hieghetetrite filanment conprising two or nore polyners arranged in
a sheath/core configuration

wherei n the sheat h. pal yner osition is
different than the “@(5‘?@"lﬁ’é‘Fﬂ/ﬁér‘{‘?B’i‘r‘Fé§P‘t“f"65r‘|l,‘°rblﬁcf° 3rrlse°|nﬁgtq)ﬂr%e5%%%hthe

pol ymer s COH&%&%?PSF @%r&&ﬁ?ﬁl?mmqﬁé’ actNEnid 18 Bfefinttapp iydmiraledplyingt Ng a
) er , e

sol vent | ess ess processabl e acrylonitrile olefinically
unsat ur at edarpaheymneily sabipin slatipnsttip tot cagloothery BBvpragniqelymer ohg meri zabl e

| ef i ni cal | at ur at ed wherein th j
acryl oni 111 Ve BrenE o)y sneRarapeg b iue BF Bof cBSRUER0BRE, o

rel ationshig .o ARGk REHe BRPoWRIShEtdBeraIrgadH the pslicaron dn oaahect ed
fromthe group consisting of polyolefins, polyimdes, polycarbonates,

pol yani des, clpatiydand physidatipoperties 9fthy pelsimers speht gamelt Haweharagietisfigsny |

chl oride, polyvinyl alcohol, .polyketones, pol. I | .

pol ysul phonE‘,O}/qcll]&[lw&‘gé?’)?%‘F‘B??‘&?fb%édf‘?/@@ sl?%ee%g%ﬁg’éi ‘@?g%‘%@&%‘s‘? I”}(t,hecot t on

and conbi nahia?fikﬂt fsgn‘?;r{%%n%e?of aBHA 119 i@ to outhYRVwdight) prefirably hisous heat h
cte

polymer is sele romthe group consisti ngl of the acrylonitrile
€

|
ol ef i ni cal | §%umeightun abad 95h yeisht andwsomyiprablefoPyidre WaightlebPHA ons

t hereof and wherej e sheat h _conmponpent .i s i T 99%

wei ght to aB"Glﬁ?‘t 3%"86: y ?%?%‘F%tgpz%[}w eébnoﬁlf ﬁéegé/%h \?\égllgﬁltgeertagéea oggﬁ%% wei ght
and_ror e pr@ﬁ‘%r@é?%m (50084 19PVeinRi, plaferitity abuand5%LOMipkitghbou b4 heighiti | ament .
3. The filanment of claim1l wherein the core polyner is s?l ect fromthe

group consi atd mgrayfreferubleaabopt % weighetabers Hi% aieight ohds filamanb d 8ol yer, the

organi ¢ pol yner and conbi.nati.ons. the 1{Omb GOLSo&QmEaonent s
in the rangdBMughypun ofs e&‘*‘a%oi’(fperéég)&g\‘/etiﬁ%h e%gér gélgrrna{fy a{))%at S% wei ght
to about 95%vEhgb AREcTIViSHBLES sl Yorapoliffd wel dlsthipolyairoist urdd¥mwei ght
of the filanment. 4. The filanment of claim 1l wherein the olefinically

unsat ur at ed ambhamegenioys thegugbowldhg ‘F%ﬁ*ﬁo_tsﬁ“eﬁbﬂﬁﬂb consi sting of methyl
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unsaturated polymer is prepared by known polymerization processes. The organic

polymer is prepared by known polymerization processes.

The acrylonitrile olefinically unsaturated polymer is melt processed in a
waterless, solventless system; however trace amounts of water as an impurity may
exist up to 3%, preferably 1% or less. The process of producing the high-nitrile
composite ﬁlament of this invention comprises extruding each of the organic polymer
and the acrylonitrile olefinically unsaturated polymer. The organic polymer and the
acrylonitrile olefinically unsaturated polymer are extruded either as a co-mixture or as
separate mixtures. This is determined by each polymer’s composition; for instance, if
the polymer composition for the sheath and the polymer composition for the core are
immiscible due to molecular weight, melt viscosity or chemical or physical properties,
then the sheath polymer and the core polymer are co-mixed and extruded into a

spinnerette that forms core sheath configurations. If the sheath polymer and the core
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core conponent disposed wthin a sheath conponent; the steps conprising (1)
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acrylonitrile olefinically unsatuyrated. polyner; (2) extruding each of the
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and (3) sphéles,Agd SRCEbIEOMNTTBE fither futated té @ speeific sHage sotRAKIstiAg Coteanent . 7.
The process of claim6 further conprising the step of adding to the
ext ruder t sheathefilageathasiazsesled shapgessi ng ai ds, a col or concentrate
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pignment to at |east one of 'the polyners prior to the extruding step
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Clalnl G wherein the step of spinning incluydes the extrudate entering a
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conposite fil anen € Spl nnere pr o ape. _ 9. The
process of baddié an Dfikad spaed. Tlegurhsdsitg fibeit hiaidld precadde o othepeparitiongl t he

sheath processing steps such as drawing, heating, cooling, relaxing, finishes and the like, as
desired for end product use of the composite fiber. Such processing steps can be done
sequentially or intermittently. The composite filament can be oriented drawing the
composite filament on one or more rolls at accelerated speeds. The composite
filament can be alternatively oriented by gravity or a blast of high velocity gas, air or
the like. The composite filament can be heat set to relieve the internal stresses of the
filament. The composite filament can be relaxed either after orienting, simultaneously
with heat setting or after heat setting. Conventional texturizing methods can be
employed on the composite filament. The composite high-nitrile filament may be
further modified by the use of various dyes, pigments, delustering agents, lubricants,
adhesives, additives, stabilizers and the like. Additional treatment may be employed
to further modify the characteristics of the composite filament, so long as such steps
do not have a deleterious effect on the properties of the composite high-nitrile
filament.

Specific Embodiment.

The following examples demonstrate the advantages of the present invention.



polymer and the core polynmer as a com xture and then extruding the pol yner
com xture into a spinnerette that forms a core sheath configulatiapg snn»
conposite filanment or the step of preparing the sheath polynmer and the core
pol ymer conpositions as separate m xtures and then separately extruding
each polynmer streaminto a spinnerette, then spinning each separate stream
into a core/sheath configuration conposite filanment. 10. The process of
claim6 further conprising the step-af- taking up the conposite filanment at

a fixed speed on_a wnder resulting in as-spun fiber, 11. The process of

laim 6 further AGHEMEeEREab: BhetEedpaRty coRBY N b b6 ng.
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109%& () - 9%&5}%@&1&&%@ core polymer. The sheath was slightly discolored and when chipped

off revealed a white polypropylene core.

The composition of the sheath was confirmed via differential scanning
calorimetry employing a Perkin Elmer DSC7 equipped with a computerized data
station. The thermogram of the sheath indicated that it exhibited a glass transition
temperature of about 84.3°C., a melting temperature at about 226°C., and a
crystallization’temperature at about 186.9°C. which are the properties of the
polymerized acrylonitrile methyl acrylate polymer.

Differential scanning calorimetry analysis of the core indicated the material
melted at about 165.1°C. and crystallized at about 107.4°C which are the properties of
the polypropylene.

The results showed a continuous layer of sheath polymer which encapsulated
the core polymer. Further, the results show that the sheath polymer was acrylonitrile
methyl acr'ylate polymer and that the core polymer was polypropylene. Further, the
results showed that each polymer was unifdrmly distributed in a sheath/core
configuration.

From the above description and examples of the invention, those skilled in the
art will perceive improvements, changes, and modifications in the invention. Such
improvements, changes and modifications within those skilled in the art are intended

to be covered by the appended claims.
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1. A composite high-nitrile filament comprising two or more polymers arranged in a

sheath/core configuration wherein the sheath polymer composition is different than
the core polymer composition, and wherein one of the polymers comprises an
organic polymer and a second polymer comprising a solventless, waterless, melt-
processable acrylonitrile olefinically unsaturated polymer comprising about 50% to
95% by weight polymerizable olefinically unsaturated monomer wherein the
organic polymer and acrylonitrile olefinically unsaturated polymer are thermally
stable in relationship to each other; and wherein the organic polymer is selected
from the group consisting of polyolefins, polyimides, polycarbonates, polyamides,
polyamide-imides, polystyrenes, polyurethanes, polyvinyl chloride, polyvinyl
alcohol, polyketones, polyphenylene oxide, polysulphone, liquid crystalline

polymers, cellulosic, wood, silk, cotton and combinations thereof.

2. The filament of claim 1 wherein the sheath polymer is selected from the group
consisting of the acrylonitrile olefinically unsaturated polymer, the organic polymer
and combinations thereof and wherein the sheath component is in the range of
about 99% weight to about 1% weight, preferably about 95% weight to about 5%
weight and more preferably about 90% weight to about 10% weight of the filament.

3. The filament of claim 1 wherein the core polymer is selected from the group
consisting of the acrylonitrile olefinically unsaturated polymer, the organic polymer
and combinations thereof and wherein the core component is in the range of about
1% to about 99% weight, preferably about 5% weight to about 95% weight and
more preferably at 10% weight to about 90% weight of the filament.

4. The filament of claim | wherein the olefinically unsaturated monomer is selected
from the group consisting of methyl methacrylate, acrylamide, methacrylamide, N-
methylacrylamide, N, N-dimethyl acrylamide, N-phenylmaleimide; vinyl acetate,
ethyl vinyl ether and butyl vinyl ether, vinyl pyrrolidone, ethyl vinyl ketone, butyl
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vinyl ketone, methylstyrene, stryene, indene, vinyl chloride, vinyl bromide,
vinylidene chloride, sodium vinylsulfonate, sodium styrenesulfonate, sodium
methyl sulfonate, itaconic acid, styrene sulfonic acid, vinyl sulfonic acid, vinyl
pyridine, 2-aminoethyl-N-acrylamide, 3-aminopropyl-N-acrylamide, 2-
aminoethylacrylate, 2-aminoethymethacrylate, propylene, ethylene, isobutylene and

combinations thereof.

5. The filament of claim 1 wherein the organic polymer is selected from the group
consisting of polypropylene, polyethylene, poly (4-methylpentene-1), polyethylene
terephthalate, polybutylene terephthalate, polyethylene naphthalate, nylon,
polybisphenol-A carbonate; polyetherimide, copolyester of hydroxy-benzoic acid
with 2,6 naphthoic acid, solventless, waterless, melt-processable acrylonitrile

containing polymers and combinations thereof.

6. A process to produce a high nitrile composite filament having a core component
disposed within a sheath component; the steps comprising (1) preparing an organic
polymer and a solventless, waterless, melt processable acrylonitrile olefinically
unsaturated polymer; (2) extruding each of the organic polymer and the
acrylonitrile olefinically unsaturated polymer wherein the temperature in the
extrusion and the spinning steps is dependent on the compositions of the sheath
polymer and the core polymer; and (3) spinning each polymer extrudate to form the

composite filament.

7. The process of claim 6 further comprising the step of adding to the extruder
thermal stabilizers, processing aids, a color concentrate comprising a polymeric
carrier, a pigment, a surfactant and combinations thereof and wherein said color
concentrate is added at less than 5% of the final fiber weight resulting in a colored
filament or the step of adding a pigment to at least one of the polymers prior to the

extruding step resulting in a colored composite filament.



U& ()-19@ Y"1098U& () -3 y&10%H& ()-' ! >y&10%JU& ()-!($10% U U& ()-, 10%

U& ()-fLMVWNNNNGHrg\ = 1 %810%& ()- 10 U 10 U 10 U310% 17 Ap

U& ()-3!:.Z"10%JU& ()-3+10% U& ()-!Y(f&L0%JU& () - OO OOOBPPdEQ\ = R 2002
10, , &10%& ()-109%& ()-10%&' ()-S10%&' ()- n' 10%& ()- 109%&' () - PP#QQR- RRaBg\ =

1 7" 109&' ()-S109%& () - 109%& ()-!&L0%& () - 10%& () - YL0%& () - RRSI SSSKTdEg\ =

I +Y" 1098 () - Y(F10%& () - my&L0%& ()-y Y%A0%& ()-#Z"10%& ()-S 10%& ()- KTTTdEg\ =
I +Y" 109%& () - Y(F10%& () - my&L0%& ()-y Y40%& ()-f.s!109%& ()-y& 10%& () -

Normal " "Headi ng 13]c" "Headi ng 23] c"'®Headi ng 33]c" "Heading 43]c"

Do aul & Pat 4 REFCRICINT & HEeiBROTREP B RBGIGRIES (he bxirudale enteri * ) ©
) #7- R68%=] 2" E| i S 2@BCRERGH ' DN l i er
New'h Root EEtS%%QEM%%%RP Ags‘@" #$‘V&9(§|)@‘]A-§!,T?) B 3@54563%&3%8 & o

<=>7? @QA\BCDEFGhhd Kiler¢in the spinnerette hole has a specific shape and then the composite

filament exiting the spinnerette with a profiled shape.

9. The process of claim 6 further comprising either the step of preparing the sheath
polymer and the core polymer as a comixture and then extruding the polymer
comixture into a spinnerette that forms a core sheath configuration composite

filament or the step of preparing the sheath polymer and the core polymer
’ compositions as separate mixtures and then separately extruding each polymer
stream into a spinnerette, then spinning each separate stream into a core/sheath

configuration composite filament.

10.  The process of claim 6 further comprising the step of taking up the composite

filament at a fixed speed on a winder resulting in as-spun fiber.

11.  The process of claim 6 further comprising the steps of drawing, heating, cooling,
relaxing, adding finishes and combinations thereof as desired for the end use of the
composite fibers and then collecting the composite fibers and wherein such

selective steps can be done sequentially or intermittently.

12.  The process of claim 10 further comprising a step of converting the composite
filament into a material selected from the group consisting of a yarn, woven

material, or knitted yarn, a non-woven web, a fabric or combinations thereof.



