WO 02/ 081811 PCT/ US02/ 09438 | MPROVED POLYMER- GRAFTED COTTON FI BERS AND
PRODUCTS The present invention relates to the field of graft pol yner
coatings,weapesisal |y as applied to cotton and cotton pol yesteo2/bdsber s and
fabrics, for properties of crocking, color- 5 fastness, shrinkage,

abr asi on-resi stance, stain-resistance, and hand. In certain enbodi nents the
i nvention al SO Al SophBAARR BRIGHED ERATEN ¥rsBRE AN RRAIERS! ON

pol yester fi ber 0 Cs—Fabti s ts€e T—chtdrefs—appare

have characteristics such as softness, excellent colorability, color
fastness, and accept atiegpresencikivérgionfrelateh e e field oft grafd politheadvaingagspactlliyhat

t he apparel be sonmewhat stain-resjstant. Mn onsuners prefer cotton, both
because it 2 &PRigdHp Gptipn W‘ﬁ@}toﬁﬁﬂiyﬁgﬁ%{’]@és ?qdyfiagn‘fsg’/ g?rcpé?rl’%{l%soﬁtc.ro g Foler-
used i n $hithdtiess shrinkqpeadtehsianetsistnse, Sidimresispple,catlihand, Inhenewmembodimentsal | y
exhibit inferjor perfor rr%nc% in.terns , of crocki Q%B agra ion 1reii ance,
col or fast ARs@Veian glsq glatesio adding strefcl FRepyiey ooty andicauion, polyesiar ibgts an
factor in givri@ren's clothes. The material processing 15 and dying
processes used in th nuf act ur.e, of ,chil dren’ arel is.different than
those used for appli% AR é‘h‘c‘:}ﬂldg%n %mﬂafelég%‘ﬁﬁﬁg‘%%a%%ﬁ%ﬁ%‘,cﬁ%%i ldren's
appar el Wﬁ)éoﬂﬁes@{}éxl&élﬁt c(d‘lbtdbiliiy,c‘dblrdiifﬁk’mﬁeis_@,mndlgc@pgdmﬂdmglaﬂgldﬁlmmﬁlhe&hy(B gu'r&]
in contrgst to the re.expensive reactive dyes u in adult cl.othjng.
fixing akjriVALAgepps af 15 HRUH ReompReVRAIR ST SIas MARy SRRRImerh Bl B ath
gi ? [rent Is dcbonpﬁecg@@dt Is¥a ﬂg&@ﬁl&i&rbﬁubeo@_eéd iulsaggicdliybifts Rfa_bri_éé Wsed i anrdnama hzo
0 pol ymeri c esive_binders or resins are used .as fixing.agents. er
useful fi xi2ABAre Pélmlﬂ?aaagléca&f’ﬁ%nho‘(’!a%f‘éi tyRically %Ef‘&*?fggiferé%r%??ﬁo ancp L fepms
si zes, pol ywficrking| SHhabisrestilcE @blod fisthess; Glabt @Bistahices ahdl viednkaddrey i nprove

durability by encapsul ating.and binding pignent to fibher surfaces. .Binders
and resins only rmdelsijt‘qsf/‘siaﬁ‘d?‘@Q@”&&?ﬁ?}‘%fli#‘adrﬁgéafﬁfétgest E@V"&?t‘énaépé(?frefsélﬁ
treat ments and dgﬁxF%@dekses Rgseinaid manifdeuicf chadlen®epparBi B deffGemrtharethoses al so

stiffen 25 textile-like aesthetics while_often havlj.ng a negative | npact, on
liquid di st‘hS?beﬁfiaBﬂl Hans %'Sféa? B E%Ppﬁﬁ%pﬁ?fﬁ"é@?ﬂ‘eﬁ&@‘&?‘hé Apiire] A bETaR e

col or fromyitifa séthbiagoréf fgtents kedlarf albebive E@maim coatthace e msre@xpdnstvee same
fabric or to another surfac I?‘Bbm:i I%aél.é bé r ubbi nglllactiom Crogagf ast ness
is color fA%icHysdvesdisedBradnd clathimge A WriBgagensfs ¥BICAIY peeddp feraye B8 gnent

30 and bi nagEauRE tHelDldtaktpRiméROdo hér reathilyahioré it 8€llulosEditRB @ifix éntd ey, bl ue
color with acceptable cr_och;nag using this gy ré% process results Ln an

unaccept2bISpliqalymeriadhgsive bindgss op(asH 285 B HeRgpris| Gtperupefulidxige qyed

textile f ata%&m iltaflcRARR, ABeifd) SRkdhgs, REBMLE Fosih Bizkd)PolyRityl hiohde U Extionic
Current techniques to |%]%1rqove one or_ nore char aﬁt eristics, for exarrﬁj e 35
crocking, relomntdixatives fihay ¥Rereve drrebiitgby. encapsulaimgand bindingpiggentig dfper n g

al so usual lgyrfhdes. Blnders and resins only modestly improve durability because they are a surface

treatment and generally have only moderate fastness. Binders or resins also stiffen
25 textile-like aesthetics while often having a negative impact on liquid distribution and
absorbency properties.

Crocking is a transfer of color from the surface of a colored fabric to an
adjacent area of the same fabric or to another surface principally by rubbing action.
Crockfastness is color fastness to rubbing. Deeper shades of color require excess pigment

30 and binder or resin that tend to rub off or crock. To obtain a navy blue color with
acceptable crocking using this dying process results in an unacceptably stiff garment.
hﬁproving crockfastness/colorfastness of dyed textile fabrics has been an ongoing problem
in the textile industry.

Current techniques to improve one or more characteristics, for example

35 crocking, results in diminished performance at least in terms of hand and also usually in
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WO 02/081811 PCT/ US02/09438 terns of shrinkage. Furthernore, the
treatnents exhibit poor fastness to the fabric during washings. It is
known to woabwssertai n chemicals on to cotton fiber. U S. pRatusoMm43s
2,789,030 discusses a nethod of nodifying a cellulose fabrics4with acryl ate
nmononers, 5 nodified by glyoxals. U S. Pat. No. 3,989, 454 teaches grafting

acryl ate, genee6f drinka@. Burthesfisreathe reBAGABIeRhibitioor ERtrcsstodhelfabrc dering ed
cotton using high energy ganm radiation as an initiator and a
wat er / met hWAYHN&Ss the solvent. U.S. Pat. No. 4,901,389 teaches a grafting

reaction for a fiberthakesviedo g eertdin lgentiasls onkscaton fiter.nEd. Pandot hen
addi ng fluarinat d nonomnmer parti.cul arl uo nate acr ates, which are
grafted. T%€8éypé9 1SPUSSeYR E‘Strs?gf'll 2 @mﬁl d%]dulf}@e %hﬂf%‘@l !ﬁtetlgw%mers
deri vat i5venfoliffearyipydxar. U.SePat. NHE m4ﬂmbadheegﬂamng mqﬂmhﬁspecldmﬁthﬂat
No. 4, 737, 156 di scl oses use of cationic.c oser};ggIB cop mer s,.f.or
i nprovi ng #RF¥lafeBpnRES I CAflpa fnd Mgreqrige &(bt ghﬁ%fg%y %ﬁmgﬁa&uﬁ. S8t i on
(]EOIO up) . | b §11n1t]f?1@6r€hﬁiﬁlaN0aterﬁn5tBén(Q9§t}ﬁlsSleeﬁlSEIS SapiluaNex4 eonszm@amwoa tion
of an emnul sign of acry] at nono an xal .cur resi 15 One
met hod to BrRBingsaqtios fﬁ‘é?’lgb?r@i‘tﬁn "é’ﬁf g??emg‘&% e fﬂﬂpﬁ‘!‘ a?%g eaﬁgw The use
]g)f bSI i C03ﬁﬁoﬁl%ecﬁlﬁf)ﬁ&ﬂéf@,%ah@&iﬂdr@sﬂudnnﬁted aﬁxfymth éslimhichl ahi@gliaﬁtatﬂl The mﬁ\wenl |

i bers and yans, so ve ov anot he easi een
known 1 3P bineRgialided DYadas 2 BliabGa e S Yo LIuBPBe iy bntiratbtpPe ey
silicones f@ylateexy.sl Patt N684 MENL 56 fisdosts a6 &lﬁﬁﬁoﬂ\ﬁlcblluldﬁmgraﬁ lablﬁﬂyn'melfort he
years (See, U S.. Pat

878, 4,705, 704: 4
4, 824, 890: H&W&Vslgﬁ‘refwss @aac‘ﬁ‘/eéfte’glé? ﬂ*bﬁ‘é%tégwoﬁéyﬁépf’l g%ﬁtpa Bﬁém n by
reference. parehi N6 NSE, OF3 diftiSsel ¥ PRex@ESatihY Pbreipbsiortied dnvediision of haylatel es in
the formof an aquequs emulsion. Oher silicone fluids, for exanple

pol ydi net hW°§PF’6§§eﬁﬁé§ gl)ﬁ?"@b?%garﬁﬂp*tl onal benefits such as inproved fabric.

feel. BExgnpl es of theﬁl@nwtmh Ffdv@dh&hdddqs)faﬂﬁea@ﬂ% 8636 wahdlssfi@ier.0The
pol ydi net hyl si | oxane (350 cs)

Dow, O%gwg ratl o und«ar the 25
trade nameUSSCA/SOORRE ri‘l%elm'(gﬁ%’“% uf- dpré’HHh fatog fibers and yams So
pol ydi met hyleginh@eaRer odeldhotiP nfosd ez&ﬂ& %ab%e@e\ﬂ@[ Rhoviah ﬁﬁtqlhité séaemmeyInunder
the trade nane General Electric ‘%gl é) I\% l%afl i conesh %?Dﬁ’ gpﬁSl tions
are usual | pddiiendhe wseqforganormggifi §H1°8Pesr hietilgdfeaments hag 3
operati on. dI&ﬁMexﬁédeoJeyme%hﬂsxs@aU@!Pﬁt mgeﬂézwmsem 705 081 4800,626; 4,824,877,

m croenmul si ons which cont'ain from about 1%to about é’ﬁ%o

mi cr oem#0s #1824 898 0and i E13, HHapac;af; Séléﬁé?ntsﬁ?@gdB?ﬂfB%rPﬁd wem %r‘g?rle’ﬂﬁ ed in
the wash Osllfdoﬂéseofthls %rpepa’il& %icahp delPvebddro 158i16619GRE RS dTahiagiddas %inhls&ﬁﬂe

conpositions that can npl Q as a lubricant tf r.fibers s

c
pol yester, nylon, ac Q}h?rélllcaﬂ%lﬂﬂ’dlésfor emapolygmthy %ﬂ%a%qsew&glléF &‘é‘BFal The

use of il igQuIRs GRAMOUA vbdlfa%Be fédl EBkABHIES @ffthééémrs@ﬁmglfteu lBRicSndsardGOMHN i N
the art. See, for exa di scussi on of _epox licones. in EJ?S Pat ent

35 No. 2, 94muision of @F‘IW@BW@“@&M&@ By Dcer fering, Eomerasisp hngerdhs di ng
increased hURE hghd HOW CORNING 1157 (TM) Fluid and 50% emulsion of polydimethylsiloxane

(10,000 cs) sold by General Electric Company under the trade name General Electric SM
2140 (TM) Silicones. Such compositions are usually added to either the wash or rinse water
of a laundering operation. They are typically aqueous based, water dispersible
microemulsions which contain from about 0.1% to about 15% of the microemulsified

30 functional silicones. The compositions are diluted in the wash or rinse.

U.S. Patent No. 5,616,758 describes cationic silicone compositions that can
be employed as a lubricant for fibers such as polyester, nylon, acrylic, aramides, cotton,
wool, and blends thereof. The use of silicone compounds in the treatment of synthetic
fibers is known in the art. See, for example, the discussion of epoxy silicones in U.S. Patent

35 No. 2,947,771. Such silicone compounds are effective in both providing increased lubricity

-2-



-2 WD 02/081811 PCT/ US02/ 09438 of the fiber and inproved softness for
fabrics nade fromthese fibers. However, epoxy silicones suffer fromthe
di sadvantwoe2okmstii t hey only possess a limted durability wearusoznqaboyed
with synthetic fibers. The art has also | ooked to certain am nosilicones in
the treatnent of fibers. 5 Because these silicones possess no net charge,
t hey cannef tieffiteg and ghproctd sedinegebefabltibymbde fremehtseifibats. dldwevet,iepoxy t o

cel lul osic..or protei pacepus. materi al.s, ,Iln fact. when u LR tion
W th convSHEPRRATE RoaaneFisthisal bR e srSmpssett REmiRa duleBREaRE
cling onlepleyet hethgnthedt Ebaswi t hin the bl ends. In an attenpt to overcone
the cell ulosic. mt erifaet b haked i BartnTioS BRI M i L B BPOE m °
spec i2f [ 56056 ;mbﬁlgse itigesp elliyoriey possdssid met aharge,(theecanhior effeeti vetp kbng, @eteralBalyent  No.
4,472,5 an uat er na ifrogen derivatives 0 r ganQsi | oxanes such as
t hose di s@&%&ﬂ@ﬁgﬁﬁf%' {f'@ﬂufsg{c%ﬁtprq%g_na%pﬁglﬁ%ga{& i‘? ga%@%a‘% gy {%he gart .

O her  suichadtctiof alithi consaifiivaslipolyesenfibervdgombkntlf) ehaonmosilieonzawyill alimgles and
t he nonquz:t rr? ; arriges_1 A pggy Qly cit 8 rr%anerial iglthle [ ?c‘ti. N
product of°? |t§ﬁé¥p91¥?sfe§s ﬁ'&tpﬂlstﬁﬁ% S.LSBIW@%SW éﬂ%focogfelgwsgﬁé()bﬁ?lg?ﬁlﬁlgs. See
U. S. Pat. kNown téudbdditidfio;cotpdids Aeidch areddKer8 &y the38llulotic Matdaise nCertdn

2, 952,8]t descri bes adnet hod of .nodi fying. cell ul osic fi.lbers V\A{]th a
Commosi 1 GRUPHE PP SR s Sl T e rliomiepoly SRR A IPRAIA S5 R as al Ky
pol ysi | oxargspleUJS. PRRHEND. /972, 566) aitd qi@embityanitio gl desivaieyesfof vigaabsiloganes
incorporatedg reference, . di scloses met treating..a cel lul ose
fabric wi t#HC %MBQ}SP?S&FI‘FE’BHP;@ B ﬁ@te?@\}%ér{}ﬁ%gqggg firedwg)?dﬂél,le agﬁdﬂ) ti’lef i cone
t5 e>7<E1 ill §4§Qﬁﬁzﬁjlefa§)ﬁt:|(§oﬁéﬁiﬂig)¢/cﬁnf Iﬁmlndsh arcald Iﬁtﬁﬁlaatemadyygdigemaﬁdauhe nbhdhatdPadry No.

, , , the disclosyre. o i.ch i.s incorporate reference,. teaches a
process o%ﬂ@nﬂf&wlﬁﬁﬁ’&?%g\{gnﬁl& F3< loe%é?ﬁlﬁb?f I}Iéléetr f?tg}f acids with

pr epol yifemgdrony alkyhaikyRnediamymesr See [ISAPacNpb.id460;485hajaes,792 candei32 7 i38er s,

i ncl udi ngrhg'crel F,ulndgsilfyﬁlgtto gy'%e %tent. desﬁi b sftﬁg. se oh raB.]g)
initiators such as 48 ‘gg}t?\?' d §§ 88?06‘}8%%&“6&1{?@? FPUYYEE P%ﬁ’lc SThe
pur pose ofwithec@hgsitionsiné1adipg awiytle peepslyifes adcsiliednt eesiris subh adalkgl i nk j et
Lot one sSbeien B8 PEANLTRAS bbb BR R on 1o
form ng argferhtedikiasd anetod @fitrahtitgOcelnldse fdbriatviith a ompsitedny@htaiting
wat er - sperfl bl e prepol ymir, and E ranomer.. The gqr?gc&t contro:ds %abri C

por osi t3, 2g0laleR glyexgls.end silicane tesHiersefiPreny o MPT O SoiIHiRPNeS; oBYET Follfdlys.
One conposi tion conti@alnBataNgrsf41,548) tHel ddcdsurd sfrwigikiaisihéorporatiadly i on; a

oyl P, 0 B g BSOS FaGL NS,
exanpl e a%?dlﬁnerb!-@thﬂﬁipreﬂﬂym&s] £0d, oblic urdtBarits 56 Ingy fibeds, inohidédy | S
| neorpor atcgllulgg/ic cotton. This patent describes the use of graft initiators such as iron salts and
25 peroxides such as urea peroxide. The purpose of the graft is to provide a surface capable of
binding ink-jet printing for high resolution imaging.
U.S. Pat. No. 5,552,472, the disclosure of which is incorporated by
reference, teaches a solution for forming a grafted substance containing an initiator, a
catalyst, a water-dispersible prepolymer, and a monomer. The graft controls fabric porosity,
30 and is useful for controlling the permeability of air bags. One composition contains a graft
initiator, for example a metal ion; a catalyst, for example peroxide, peracid, or perbenzoate;
a grafting prepolymer, for example water-dispersible urethanes; and a monomer, for
example acrylic. ‘
U.S. Pat. No. 5,763,557, the disclosure of which is incorporated by

35 reference, teaches a polymeric composition which is applied by chemical grafting that
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35 reference, teaches a polyneric conposition which is applied by chem cal
grafting that -3 WO 02/081811 PCT/ US02/ 09438 involves the use of

nonomer s/woaposmer s, catal yst, graft initiator and ot her pcmgrseto®st s of

t he conposition. The coating is beneficially applied to reemay and satin
acetate fabric allows to undergo graft polynerization thereby formng a
pol ymeri ¢ fnvblvesdhieale bﬁmondsmar’slpaéplojyrmsmtat&lyso grdfeinitédton and ies ingrediems of

fS E): og)g( a?rglh Si,g%ﬁ)g{)g 108. p{qﬁe ¢oa 13§ éﬁCngFP c1]al§% apé)h%dqonetegr‘liagémgsﬁ{ aJcEta{eWaf)llufat OLQ
pr epol yner alldvay toexdengb eraft gl raedzatind tlerebycoyhing a mlynm’rurmm whigh iexanpl e
fenohes a HroueulYundRLRhe eirPHema e o it Tl Bstefed Bpmiistion g
paper afe comsias a gfaﬁdnmatdn far exnmﬂs b imetal iag mmata%ysng“on(e@c)anmdﬂ ypwosidefa 10
O R R AR SR g o B L A o A
groups ar eamiha sudiian it oLAMRSMomdmxrs; (B) sat ur at ed
al pha- hyd I lts th : d
SUing satal yors and a8 pdoRo0R SRS PTT SFieBn ceons B RinaRY or
t he cel | uossecottox faﬂ?a:@ tahd papef aterne?sshhltaall voish mcdémplasqu copnprisisg (A)tpolyszarhHoky | ]
Por nat adfly b gheRfy pERuBRRERTicrbord® it iy b ol FRLR bR yRenBiRen, '
urea- f OLW&hﬂ&ﬂiyﬁi&, oranéte rdedagboxykie gmmpa{vﬂﬁhydhe cirhueyl ghags arss@dadiscenetarbon
strength agents bl t ' | osi
Fibor - o0 O Ra Rl B AR S el e Lar g TR e 1o
ad ?:{ tion, gk wrmglo@tag@tst al heagedtto patdalde wtérﬁﬁdaoomcnabysimkhgsﬁmer aligesy s
S er s tr t t h
For mal dehy BetEF GEURAPSRe T PERPRl EXa nihEaroox & ke i rcton ProductBt ' 1°
EOl yac][ yﬁammrqual |yl di rret hyl anmoni um chl ori de copol yner resins are al so
nown for e a [ t t st t,h f .
The art t egihes ‘EF&H% r? S‘i‘f"gﬂgo Eﬁﬁ‘%‘r%ﬂi\,\?ﬁﬁg@ﬁ?gﬁ k?%é??\iagz ?;rplrog\eie:\g
25 handt agithotigdotaihygroxiplettykehgtrea Wi&t-fdrﬁlamﬁﬁﬁgi am(Bmalamlﬂ@?QTﬁiaB:iehyiie, have
conpositio

rocess ereby fabric C alh or. cotton,.and
cot {on- pol PeeBIEHHES W EcreEh ARgYt 1o RREpesa Ve paPEane S G A5 TP RE g e
Cg' or fast He$@ver| RimaRchyeiif k@ ftitanndel Skrnovaliediciho gat rIEaﬂd1d0ﬁ§,$ethbsw
adverse fect th t he treat nent can ,endur ast 20
wash ng 2Ly Brees regiedoth fermeldeBufesBered brreris pURRoPvRn e el Brbr bt i pe
t L ea}g rrEnt thfeeeth aré aﬂﬂm@entamtsl cﬁﬁh%\ﬂfdrhﬁl&ehﬁ& pddua@nsfpm teXltilPgmentsi ng steps to
the tabric Tetrea neLic SInas st abl e COITpOSItIOﬂ
W th o shePhoryeisdgorgeame sl fartmlamminodiiide FoRDmr 5 5t Hsn
i nvention gpedwiefdres s drgettengtl bt RADILRY wehutehpiaesihs fodipagat ed t owar d
conpositions and nethods to
The art teaches many formulations for increasing color-fastness, improving
25 hand, and reducing shrinkage. What is needed is an inexpensive composition and process
whereby fabric, especially for cotton and cotton-poly blends, can be readily treated to reduce
crocking, increase color fastness, reduce shrinkage, wherein such treatment does not
adversely affect the hand. Preferably, the treatment can endure at least 20 washing cycles
with little degradation in performance. Preferably, the treatment that can be applied without
30 adding special processing steps to the fabric. The treatment beneficially is in a single stable
composition with a shelf life of at least two months. The compositions of the present
invention solve these needs.
The present invention is directed toward compositions and methods to
improve stain resistance, color fastness, crock-fastness, shrinkage, and abrasion resistance

35 oftextile fibers while not adversely affecting the hand of the textile products. The
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I nprove stain resistance, color fastness, crock-fastness, shrinkage, and
abrasion resistance 35 of textile fibers while not adversely affecting the
hand of twe wesisii e products. The -4 WD 02/081811 PCT/ USO2(00a%8809438
conpositions are formul ations that include specific m xtures of nononers
(as used herein these are prepolyners), prepolyners, catalysts,

initiator seompbﬁﬁsﬂsi drk formulaiods that inchmde sls@iﬁceméttsres ofimopemersi(as dised heteat i ons.

The conpo t I on, Iledtoat fer

dovel ope. St ARPrABTYRaRT PPObhest iy Fuidt Talltorl B Rine lthens sy
| east a 5ipgecifitrfonhulatienst |’Ibmrcsnmbatlom,snlmmaabbm foya tbmnldeptefe@abtl}ne ccbtidner s
The conpo

I tio nbea dtof o] xtlle i ke by
i ppi oy S PRtet sERalficrisRior By Bl «AB b F ot P
benef i & alpbptignalfyiefibere that dubmﬂgnt@dmxﬂad toothalfibhmat i ng and dryi ng pr ocesses.
One enbodi nent of t I nvent.j.on rel ate ' grafted
10 substrate conpri si doglpﬁ?‘lg?lﬂcar% eta[pgig‘ipoftat?ersachtbq |thl§ m?é@@%@
subst r at e diygving) gpragingyellefeyatigg embthedikei The conpysitienis behéfatiallyppllyniesed
ction th an activated site on the substrate for

functional, gr fo
grafting th§“$ F&bvenﬁ%‘?fﬁgﬁ"’é% PASPREPRSE For forning an active site on the
first conponent; an®rm emﬁﬁﬁndemolfrﬂmnamntmh irelhtes tocd sodetsorafot forotingm gtaftedr oup
for re th an. activated,.si t he sy bstrat conmponent
and for %15&?56? PRI’ gr\é}% gt ?t8r 1) aftﬁvang%g %Sﬁ%tﬁ av"?% a&?‘?er st and
second conmpdrdgeiss a dirst co@paﬁmdzhmhtmclhhes aﬁlbsmoml ova,péor reactioactiédarby t he
solution to.f d a one o e firs d second
conmponent £°¢ Wg?f{gl?é)g‘ tge §I§FH ﬂ#?lgﬁﬁff ﬁgmrgpqrﬁg tglgrse odand;fc?ff % Ehd
stai n resiafivgR onahé st gdsmfmﬁﬁt b atseaing compdndéritevhi¢hhiacludés 4 ﬁmotﬁorra$t and
second nts Lncreases flex raft. 20 .1n.Qne
enbodi rrentgrng)‘{ rTet‘W/té‘Pﬁ‘fvgﬁa? ﬁ?fbvi é1 1t nglﬁ Wégtéag? PBHI 5&“ cgmpgﬁerggpgg%r
fibers,15f gomeixgapbativeaite Qﬁ/t]ﬁméeyﬁmi @mponichth Thedirsttind sbmmlodmponmsafel on
corrprlsm tlvt t St s 5% nore
enet 706 SRt Be shonRl Soeontar@d bydhoaiiton 8 BrdBerrua A Rl o
sel ected Be @ﬂﬂfe&irﬁl’anﬂl’smﬂ)cﬁmpsmrms cuthgrises b beucodftvetiiel inymartshecredsadbr i ¢ by
pol ymeri zi n ol rs that cQr por at he softener fted
o The. 25 seimSe Al By burnce 1y THHBE Rt BBt HERES O RGY i BR POhee it es o
stable f OI‘cai;hbaﬁér@s’lﬁlcﬁﬁsesttlﬁ@ﬂémblgtmﬁh@§1la'ftl ons. The for rrul ations conprise
acti vat catal ys and at. | east .5% . nore at le 70/
pol yrerd zabl e soft eh% Pgc e‘EEO‘%@ePt 1§‘(ﬁnlﬂi"8 |“évr‘i’E‘Pe§zTe§€ ﬁgétor‘?ﬁ)ﬁ(ﬁﬂ@?%p? éﬁ“ﬁﬁher e
th fe sof t emderst ﬂarteh&nf)ﬁllbttﬁn/bylyméryw&h lazstabe Uiy oBipositiet cdrﬁ;ﬁﬁﬁﬂgﬁcﬁbaofshe 30
softeners st ab meant Cc ition.r
has | ess tcﬁt&i;’%b at lga% 5 %r PR R e?%ﬁ%étg hZ‘?fpagB‘t}WE’G%a%ga Ozéﬁﬂerﬁﬂ'aé%qlcner s
therein sekh s@ﬂicydﬁequmx bthelected mdrdhivrs dnsropalihersne ashspdiedahtbeer pothgner s
within t h?‘a bric yopsol1;[rrlné:)rr1]z1néJ gél%erssttggt? &rggrat% t}tle srg%%lgrs 'and that are grafted to the
25 substrate fibers.
In another embodiment, the invention relates to stable formulations of

treating compositions. The formulations comprise activators, catalysts, and at least 5%,

more preferably at least 7%, of polymerizable softeners, as well as sufficient selected

monomers to adhere the softener to the fabric by polymerizing polymers that incorporate the

30 softeners. By stable it is meant that the composition remains fluid, and has less than about

5%, preferably less than about 2%, of the prepolymers therein self polymerize, that is, form

insoluble/nonsuspendable polymers within the composition during storage at a temperature

between about 60° F and about 90° F over a period of at least 2 months. The fluid contains

activators and catalysts, but these are not active at an appreciable rate until the fluid id

35 exposed to elevated temperatures during a drying and activating process.
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bet ween about 60 F and about 90 F over a period of at |least 2 nonths. The
fluid contains activators and catal ysts, but these are not active at an
appreci abwe ocagsiunti|l the fluid id 35 exposed to el evat e@dCrarspzosssir es
during a drying and activating process. -5 WD 02/081811 PCT/ US02/ 09438 1In
anot her enbodi nent, the invention relates to stable concentrates, which can
be diluted wth wat én ansthatdngrodsnéntethe intventiar relaesstb atsbls doneenttatasi whish

d i bed ab d

o 1 for  coet ghapypliEn St et FNGER (8 P L g A AR B T RmnBY v SOn°
cotton/ pol yester fi Peeferred softchersspewi mue@mdswﬁ oﬁs1ppmnﬂcabfocoottmlﬁbaml ch
contalns B B fad MeoR ek p SO Randd REEGHIIIFRNS Bbrs T BHThOialCL NET

adher ent , &SI natson ed or nodi fi ed
or ganoriol yagel @aqm‘med duitigh, wlhmh t:cbxytalps bigaicnyd atheringitocthp odtyeamfikies byrmeanseafns
fiber, sta | ed
in the t e)?tg%oraor%ﬁ Er agpgrgnt Bﬁ é)ﬂ?ffl %FCES %Qfengr 1@ o%u{aﬂ%ﬂ%%ohﬁietd%?%ﬁmoa eld

nt operations referred
to are WeIoIrgahOpcklpﬂWXandslohghellens@spou&ﬁ[yldmermdrpolydmede erm"fiber" refers

i ndi vi dual fibers, a S, both
woven and nonwoven, )ﬁlﬁgewstlé CF Mius ez'rl]arrr%dlfé’sk 4§%g$£9re%e§fkﬁo(3vfn atglrhﬁdcsg

known in tskitledis thchaxtiloat. hAﬂmﬂ; the:ﬂmsimmg mdrtrdaeher[t opetatipss mfeareditd hieveal! i n the
formatign.of fabric materi cel sihe ext i

nat ur al 19 s SOPYBs HOWEKCra 8 u$§h€ etefrpakg §pErtd dwﬁugltﬁ) %'5 %% lés)frnrl A,

j ute henp filafchthagdaake.to Tefbelcs;dnmmwotmmsl rmhwbhen |and!enmlol|es arade ﬁsm‘ fibers or

all natural R’i’ Bl ends, such as cotton/pol yester blends, are well
known to PRAYOEIADRCH ed in the textile art. The terms "col orfast” and/ or
"fastness" refer to Itisd&newhamthetanahatdwitlonatwial ind syuéhetiofibetsangyeatiliged mn the

CHROSUT© el BT RURGE, 2o BIRPISui Y s sERIBLIIAIRAERAY, oo
by st anidarcdttbgSlax, eﬂp‘ah@gﬂassmhwa:‘.ed, dtaw, ptahprhp, andAREBsTeThe dbnprsdiods ©989.
RS e e enioeL S o e B BB e TR e T,
sur f ace bywdlubliwigo thaseckilletl @sthenextilmyrtbe carried out utilizing st andar d
L Procedur e and SAULBIRIL SHEh 85 {25, BXSTRLS i AT APAE o
used her eidd chire upsii Bxpaduedo anbgan sucng, fodgresinple; suntifitoteetiteegasesyeans
e A el S5rur 0Bt BB o R S e
t he term 'h@B&dsisvieh dsufor dxaﬂlp& ammc TestdMethadB1989. nordant dye with an
Fiber. Wi o react v ByaBtiap,iSRE ket ipeRigLs aipisane sRerfufi e for -
use W th maybe transferred from the surface of a dyed fabric to another surface by rubbing. Crock
testing may be carried out utilizing standard test procedures and equipment such as, for
25 example, an AATCC Crockmeter Model CM.5, available from Atlas Electric Devices Co.
Chicago, Ill. .
As used herein, the term “dyed cotton” and “dyed cotton/polyester” means
fibers that have been exposed to and have incorporated at least one reactive dye. Disperse
dyes are are used to dye polyester. As used herein, the term “reactive dye” means an acid,
30 basic or mordant dye with an attached reactive group that is capable of covalent bonding to
a cellulose fiber. While reactive dyes, vat dyes and sulfur dyes appear desirable for use with
cellulose fibers, application of these dyes requires more than one process step and is often
hampered by slow line speeds needed to achieve adequate reaction times.
As used herein, the term “printed cotton” and “printed cotton/polyester”

35 means fibers that have been exposed to a pigment and an adherent that helps bind the
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cellul ose fibers, application of these dyes requires nore than one process
step and is often hanpered by slow |line speeds needed to achi eve adequate
reacti on woressisfs used herein, the term"printed cotton" pamdiSopod4ss ed
cotton/ pol yester” 35 neans fibers that have been exposed to a pignent and
an adherent that helps bind the -6 WO 02/081811 PCT/ US02/ 09438 pignent to
the fiber §)1g1ﬁ¥1ﬁ téthelfibaci) drenduch adisvent adldcechllad anddtesivegugy iy carlsoxyitabxy| at ed
but adi ene ,acr onltille1 As used herein, the term"catalyst" neans a fluid
formul at | SHEEEREAPYIMI ™ Cbout 0. OLN to about 1N sol ution, preferably a 0.1
N sol ution, of the a0d liseé hereqr, di temt “catalyst” Meensonfitid fmmdatdnd @enprising

met abi sul f | 'c | | t _neces sol ve

Advant age Q‘I‘Sp {Oc °§f/§)§¥8ﬂ1§?‘é’ pa(ﬁ%&% ab)[kllNgg@otlondg?{}}eoaﬁﬁ@%lglggedéeo 425 on.
As used hekaiple atgeeoxtids on hemabikilfita)itgpiedlgby nnéamsmiy dissbl fedrinwta&iri on

conpri si ng, about t Q about | l.ution referab a 0.1 N solution,
of the actAr‘S’ tagwgﬁp%ﬁﬁ?lygaPreea)gglpfgﬁ)etﬁgﬁoqlposm 1%ng|a§aspg%ogal ly by not
necessarily di ssol veads used hededr, the]t@nﬁ\dgmﬁﬁmgmod’smyartsheﬂlgdﬁmnulatldnl ators are
added to the co

are descrl"BB’é?nf)1§/1 ‘E:ﬁﬁrjdm caé’r?fl :g‘téllélgon é’fﬁgﬁysae&?ﬁ\gfsogg?ctgg% %?neﬁ‘?lévteln? |n zn

i s appl i cabgredies, forexuapleah 1ﬁmy;aln,abzmml‘[y lz;arhﬂtelemssmﬂydsscslued]m water. vi nyl i dene

chl ori | or o pr noet h net hacy yl ate, styrene,
5 0 5 ciaieeiuRbiing EERRGREr s dRicl et ARt iact b AEEPELE Ly Vi ny)
et her, acr yl oni tril e\s used hyredytibeconiyoritioys arp ylesatibae by gieyghit gyicemtemkeasr yl at e;
N- vi nyl Ehm act a(g] vinyl pyrrolidone, Nvinyl carbazole, acrylic acid,
met hacr y| %G YIS ™ ‘far‘i‘%' acrylate, ethyl nethacrylate, itaconic acid,

i sobut yl met hacryl at eheritdnyibn acdppliedtte tosthel hstrnfsatrwlpel}mmhlﬁle madn@merssamdh um

vi nyl et her, dlv Iene r qf, byt anedi ol ,
Vi ngl 20 38 Y}Eﬂ %;Fﬁ}?{ﬁ%&g{oé?%e %tﬁoﬁﬁgﬁ’ff ?ﬂmlg‘f%@l “QE C\ngﬁl ey X![ ures
and pr elrsol1y3raﬁt§1ehbaﬁﬁaﬁyacrﬁmwroxyemm memaagnﬂw isdbityhanylfetionnongerstraed

prepol yners hav, en foun h ex al |y good

char act er j2€pylanal eHﬁé’l‘W&IPM@SE? AT $yi f‘g‘eaﬁfﬁ Iﬁr"é’bﬂfé@f’fﬁ‘@@’? i{fle?ﬁ‘tﬁlyyhand

ggrlt her, tﬂ?ﬂoﬁ@éﬁaoweﬂhfl dafbatzble, mﬁmid, Irrﬁdli&cryliécabm;lbmgl agylyde] ahylel astomeric
at ex, :

th h late t hyl
R AR N e

refer to %@Hﬂﬂﬁﬁhhylclﬁ\ﬁerodwiﬁ?m oS ethgleflé Giiycdll @iptyy sthesof tunshetiol, &vinyl
partic mul ati ons of o mers as, the

ar | rs an
comer Lcjzllo |tP e%ﬁi éﬂq Lﬁqeéate RStAde v P@g% % Wgﬁl lagFWFt“f% apo Pm]rymeé‘ﬁ%a‘?ﬁgs ses
MoNONer s, HYwERE csitaifi f&@ﬁlbllﬁh@hdbfﬁﬁ@uﬁﬁbr§§rﬁb;b@pcﬂ9xh¥fﬁﬁfaw€ bedmafonsd whirsfucean be

|1 .
Cmolr gﬁ ngy Sf%g:ii.{:]\g’lo Q\F)?c}r?apgglgpé yngto%d %h act rrlrsi%lrcls Zlhcqulg %nn resm%gge fc?orcﬂ}l lst%teésogr?d
hand.

Further, the components of the compositions, including acrylic, elastomeric
25 latex, urethane, silicon oil, polyamide, urethane acrylate, polyethylene glycol diacrylate,
high density polyethylene, and sodium vinyl sulfonate, refer to compositions of monomers
and/or prepolymers, and more particularly to formulations of monomers and prepolymers as
they are commercially available. As used herein, the term “prepolymer” encompasses
monomers, oligmers, short chain pseudo-stable polymeric chains which can be normally
30 incorporated into a polymerizing polymer, and formulations which may react with other
compounds to form a polymerizable monomer or oligomer.
As used herein, the term “acrylic prepolymer” refers to low molecular weight
polymer chains of 6000 m.w. or less and preferably from about 200 to 1200 m.w.
Monomers especially suited to the practice of the present invention include acrylic

35 monomers including hydroxyl, carboxyl, epoxy, amino, hydride and glycidyl functional
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conpounds to forma pol ynerizabl e nononer or oligoner. As used herein, the
term"acrylic prepolyner"” refers to | ow nol ecul ar wei ght polyner chains of
6000 m w.woro2loess1 and preferably from about 200 to 1200 mpPeT/USMyO@BEr S
especially suited to the practice of the present invention include acrylic
35 nononers including hydroxyl, carboxyl, epoxy, am no, hydride and

g![ KC: dyl fgtﬁﬁ;ssl 98ah dro)?y VB{M/&W%tW%ﬁgﬁmmBﬂld cgemym?]mo ethyl hydr oxy
or e
ond” et nacigTes ani@@ﬁv R gt Tohi R bRhat FheY Al S et

met hacryl aglg&idyl rﬁétnsdrylmte oEibacrey t}&tebf Any nsfﬂtelfb&gomgemﬁminerm tefusede
f or egoi ng noners can he used ne or in conbination in a prepolyner. 5

Di acryl at eS°¥nef P }Vfla{‘é‘kaa?ego E*ent in at nost minor quantities
becauses they rray FeEuilci'rylatBs Mmdﬁsccrlyatﬂsare:psm&mt imd¢inmgpt nffgor qReatitis decause

preferred SI%E IE # @I ncllu HELASTI C WO- 8001 (TM, HELASTIC

WO 8041 ( Pidie SR EIRDC SHET! ilable fromthe W!]Inington Leather
Cgh New Cast | e, DE. Fdthwamphy, prefdieddantdicipremblyyers dicludecHiBLASTET Wergohl 10
adhesi on, (0] . EZ 907 able from
Advanced @%%LA%WQF@M% ‘?Ffﬁv&éﬂg ‘EW 4 TIPS mlhgcryl ic

pr e![ool yfTEF‘WlEﬁMgtoﬂllfeﬁméleﬂb NreezSG:dstlfs ,DENThede ard¢hapmsdrizpd &f eoft exhsil ©stranigtht | ons
contai n_predeterm uantjti se e

o yoxal 1D caihesigraptiis i sabuiy  Sthets indidf EbQRERS G IE A 0ddl 15
ECCORERESFEI ﬁ{l e Mhddlw@ﬁkaWe Iﬁwmmﬁlﬁg mrf]@gdnt)ﬁcr&lé@teﬁb@ﬁiers é\vfbf differefier r ed
i's ich is mal de e _pr.oduci n Xa reS|
Several fofsitifsa I\Q)‘ﬁ qnpstipsede %e‘g% FPOSH "%P 8‘8%‘“88&3%\? ‘&f 8#%?5@?

the form gdyiaiprapisl gz@gg emul sion or mcroenul sion of silicone oil. The

silicone 0|I-softene eci.fied by the guant f th i
oi | emul si on needed Jli'h 519{8" STSHRLPEPP¥HCT ?dh%rqqngi?&l‘éngf’ﬁnglegﬂ ravaiiabieas | ©ONC

or ganopos yECC@@@B 4U4C(Tl\41)ea¢aﬁlfabl%rfrdiiﬁﬂdstexﬂ@bléﬂ & ClieRticatadMoraprefateadris

chem cal , stal n si st ance unctional . and functional siloxanes as
characteri E@ hg)y I%WW%WEQCW%WWCHMI&?X Stht), or

ol i goneric or pol yrres&\féreﬁffbﬁtmmr@@uh%awymlahiabkaﬂdc@etdieprdfetrala fin the
branched or cyclic. Exanpl of polyneri.c sil.oxane coﬁgoHnds i ncl yde 25

nonf unct i ofP&I o438 28FLPAA P ‘} Qmaxcr glysion glsiicaneiofe fgone oil-sotiener 1s
di met hyl poipesifie@ rt‘l“i‘équanfl’ﬁ_>I Jﬁfh@&cﬁfe@ﬁ@ﬁhmle)bﬂl dnﬁﬁﬁﬁﬂ ﬁeed&'&ﬁxﬁ\ﬁie&’bﬂfﬂdlatlon
pol ysi |l gxanes nethyl ary ol S|onanes uor,oal k si.l oxanes,
and or ggﬂ oPilifens %Fﬁaﬁndr?égmp jneserpede ge 3% a&ﬂ?%B é‘%/q{fﬁgﬁﬁ TRyPen
pol ysi | oxaa@mlgﬂaé]@agt;{gﬂmm& poI ysi | oxane, hal oal kyl methyl pol ysi | oxane,
and vinyl met hyl p0| ylilloll ngtrll(?nal anda %ml:t?osna gllor)r(grrllgsr[g rchgragtrengel: g)%gee;nlag/ be
monomeric, (low molecular weight), or oligomeric or polymeric (high molecular weight)
and either linear, branched or cyclic. Examples'of polymeric siloxane compounds include
25 nonfunctional and organofunctional polysiloxanes including dimethylpolysiloxanes,
methylhydrogen polysiloxanes, methylalkyl polysiloxanes methylaryl polysiloxanes,
methylfluoroalkyl polysiloxanes, and organofunctional methylpolysiloxanes such as
aminoalkylmethyl polysiloxane, cyanoalkylmethyl polysiloxane, haloalkylmethyl
polysiloxane, and vinylmethyl polysiloxane. Examples of monomeric or oligomeric
30 siloxanes include MeOSi(Me),-OMe, Me,SiOMe, Me,Si(OMe),,
Si(OMe),, Si(OEt),, MeSi(Me),-0Si(Me),-Me, HOOC--(CH, );-Si(Me),-O-Si(Me), -(CH,),
--COOH. Examples of cyclic siloxane oligomers include octamethylcyclotetrasiloxane and
decamethylcyclopentasiloxane.
The preferred silicone oil emulsion is SEQUASOFT 69 (TM), available from
35 Gen Corp., Chester, SC. The preferred high molecular weight silicone is HELASTIC WO-
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30 sil oxanes include MeOSi (Me)2- OVe, Me3Si Ove, Me3Si (Owe)21 Si (Owe)41

Si (OEt)41 MeSi (Me)2-CSi (Me) 2-Me, HOOC--(CH2 )3-Si(Me)2-O-Si(Me)2 -(CH2) 3
--COCH. Bxemplesinf cyclic sil oxane oligoners include PCT/US02/09438
octamet hyl cycl otetrasi | oxane and decanet hyl cycl opent asi | oxane. The
preferred silicone oil emulsion is SEQUASCFT 69 (TM, available from 35
Gen Cor p. ,802h€EMy gvaiiahle Tiom fhe &Y dmingtbrhli.epth qrﬁoeé‘{ﬂ“aflamgﬂﬁ Thelpreformed i s

HELASTI C om t he
Wi i nt o?%dlﬁ?dnxﬁa%&%%&%&?@#ﬁ?%?ﬁi b Bifiap o 2 vantds

or ganopol yilyoeraladdehndak, Wl s APS V-SOFT (TM avail able from Advanced

Pol ymer, Saddl ebr oo ] D

avai |l abl e as M CROM k%’ 3’% FWG {rasgnqlﬁg?%n a1la§le?a§{£30m“ P?IB?QHPL The
pref er red (VB fnem éJmmre@mhy,rﬁacksostR BIp3Ehe prvf@'redmn@hfptemrqmlmeruﬁ §Rrﬂ9ﬁé
acrylate i t dicacryl ate
pr epol ymr(%@%%g%ﬁ&%%etﬁggc %\t/egl% ?kggfdﬁ g@i éﬁt? § hgé?&fﬁ)ﬂ&%% vl Anot %er

ur et hane rgimmd)kigantyﬂatemgpshymwr isSSRRESAMITNE ealml'a\@ﬂal(lé'lﬁ@om $areormertGo. R cki ng

noni oni ¢ [s2% m Aml  Technol ogy,
xford, N\fk“#ﬁ ?“e P@?@F% gf%é?ﬁc%?ex pr?&gﬁ yﬂnﬁr( Mi HI STRETCH V- 43
avail able from B F. Tlﬁcandrqrccﬂqngjhmmhaddper@ﬂt ISTHROCKI ASHR2 §EMy awditebld ¢

pol yrer themto recover shape after being

st retchlg)dvidr éqnelnfecx{“ﬁ%}gne pr épol ymer enmulsion is avail able as MYKON HD
from Gen. Corp, ChesT}Erpreﬁétrcd ¢iBstdiveric fatboprgpglpmedtis FHISARET S Hed3yaverablei | e
Do e rdsR P O GRef, LI RIS Phebe GOTLER Bri CREISALE i hRAGHPwnlfe

The graft yIer FE s 8r et orme PSm b
cont ai ni ngal]amsrtlmqm tcalteeomblyamraﬂzabmmg sﬁttfmhedoﬂ‘ab pblypthglege pre@Db'ups emulsltpras

hydr oxyl , .carh ride and so forth. The
quantity of a‘{*}’f)gfc/r"ﬁ?ﬂ\é?gs I s lstaeqiow 5 ?tg%gce unwant ed crosslinking. As
used het®in, water |ﬁ1etop.mdxalyla§eddbatadmnzectymtaia prépdipmecic mpaiteblet Komsuch as
al cohol s, al.kyl and rgani ¢ solvents, may be used. It is a
pri mary ob?eéé{d%ghg éca%r%gseﬁ{c i NV ﬁfiﬁ “to provide fiber and fabric
material having a cOBte graft pblypmet yivens are fiertred ifeim mionomerssind ipespotymhdry, t hat
is, coval ent t he f bri c.. i nv 0 any
ui t bl o rABATIRAREPTIC PRI e rEierE o s ! S AR SR
fabric, nydpony, apnﬂq,asﬁm ,ahfydhdaer gicbﬁsfprthc”l’hd quantmye:lf Itmlzicmﬂet;es 1s;jabybtwhtxbl ene,

pol yvi chl ori de arbonate, and the like. The invention is
particu ngluceé’BS'aptt?g (}@écllugﬂ%tton and cotton-containing fabrics.

As used herein, water is typically deionized water. Other components, such
as alcohols, alkyl glycols, and other organic solvents, may be used.
It is a primary object of the present invention to provide fiber and fabric
material having a coating of polymeric material which is chemically, that is, covalently
25 bonded to the fabric. This invention is applicable to any suitable fabric material, including
acetate, polyester, polypropylene fabric, nylon, polyester, fiberglass, acrylic, cellulose,
polyethylene, polyvinyl chloride, polycarbonate, and the like. The invention is particularly
applicable to cotton and cotton-containing fabrics.
Cotton is a major textile fiber. Typically, it is made of between about 88%
30 and 96% cellulose. Cellulose is a natural carbohydrate high polymer, that is, a
polysaccharide, consisting of anhydrous glucose units joined by an oxygen linkage forming
essentially linear molecular chains.
This grafting of polymeric material onto fibers is achieved by chemical
bonding of the polymers to the fabric substrate molecules through covalent bonding.

35 Grafting of a cotton fabric surface with a polymeric layer can be described as a process
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Cotton is a major textile fiber. Typically, it is made of between about 88%
30 and 96% cel lul ose. Cellulose is a natural carbohydrate high pol yner,

that is, wooposgsacchari de, consisting of anhydrous gl uco®eTusot/e4poi ned by
an oxygen |linkage form ng essentially linear nolecular chains. This
grafting of polynmeric material onto fibers is achieved by chem cal bonding
of the pol yorspssingadtivetifigtheicelldosrsmolatde mtaciing swnpmersiag theceaciive siteshemdli ng.

35 Graftin f tton. j f mﬁf%apolyneric | ayer can be
descri bed glg’gé’h%P%go ggaf%‘a%hgﬁﬁ%%f@@n US02/ 09438 conpri si ng
activating the cel |l uCbemicabgrefiiniges belicvad i ingolverasrafirst si¢p, thesactivaiomi afghe
sites, and_.then chain.pr | t 1.8C I
ararting | MbET R eanE ERIEIERELEARL ¥heE (ULATIRELHOMRSs o ERIGRY o
subst r abe, giafting a pdigmémblayer dnto He fabreatuefice. THige 4aidie pradoit fram theiimonemesort he

process of .chem cal 5. arafti | the fabric. . surface.
The a0 di o TBPaPb A Rindinds Fltys B9 e BRRHTREGE (AUR] ARG o AR 1h biriEial 200
graft init iletppogess bshebycallyrgrafting a poladieciallayet to peattondabray surfacheomprescess of
chemcally_graftin | rLc | ' I ses
abstracti o?il%g Cttl?lnegf(tg%Fag}%%g%ﬁggéﬁhaﬁo% @@M{’/ r%ii(t;f}e S‘?E‘{ﬂ%%g?&?@é

cel | ul ose foimingid free fadioal. nhhearaflicelethemmuhitizds. thd fremation ofipolymenchanist i at es t he
formati of pol ynmer ,chajns,: . f1 .10t ] tivate the
fabric ggrface and sfs‘agr? f%%at%ggiﬁﬁg}({e@i afg#i{{%ﬁlﬂe?%g%‘f %‘%ﬁ&%ﬂ%&gﬁtgﬁ initiator

i s sel ect efolymesibationaedctian. Tbe gradt initdtaygeseldetato abstsagban active hfydiogerefromor

yarn to whigh aft .pol r will_ be-.baopded, . | referr in%l
initiator F'@Sggw&?%eﬂtgﬁyﬁ%i‘w&l %%7 agi?gpyi%ggiwzlgéjfalgﬁn&(;efd?e{{alrsr@?%?ﬁsa g {ﬁl@
Ferrous i onstider is\aanktilrionpravated dyshaivnimatiomoSainet ealt. afeirons e deetval frorons
such as Ag%, Co"., and Cu". derived from 1 el A [espect | sal t. i ons,
have t he cgd&f(‘:lf Wlm%@a}tﬁgangg &9 2@1 5 rnggs{é%}lsésa‘%é’&goh%%%é%‘ a’raf{e%lyg&)h%l

i ni ti atilfgthehaegectitesatifsomtibysyhavethaicasacity of teenasirigoactive hiydvogers anfie acti ve
hydr ogen was renpved. .Silv i ons, apd .ferr fereic i [e. ,
preferred, C?I}?SHﬁtﬁmgX Wéti‘amﬂ%gfé%grogikf ?spor%weraﬁ%é%s%gg’g @%rflrtoghgvé'gét]rg Iﬂ% aﬁctuiv?i zed.
The graft hpdrbgeat wis femoeéd.cSitdr yorisraad fictesis and &frfie odnis aee mrefeced thatghoothat a
nmetal 20 ion,s Lsecte +, Co+2, and Cu+2. The quantity

need not bEFaAFYE MYy ﬂﬁ%ggavgg{g‘gé%gﬁ’;&ﬂ@é icti vated the propagation
continues subst anti alThy gtafiiaitatordehefvadl bl igtludespnhetestiveatont ératatios of @ metal
i a8 1 selret T B, k. Canant e o iR roRy R d e ine zea
as a graft aisie isiativated theghormghticn comxiﬁuqmrsabmra?llly like @s enfocatalytib g;ogeafat _tha;] t
comoS! L1 o0t AR STPURL 1Bl SRR 0% (0 R RSl
wei ght of uhellgeufiietent.i When Garduiammaeniumsalfits ispeilized as @ gpéicinaiatoy, sueh kalts
OO e S hreafSiRtablytedent f S LtAYModSn §0hn EROLA'GR RRPASSEEH 0BT, EBol®
25 0.2% by weight of the composition, more preferably between about 0.01% to about 0.1% by
weight of the composition. Certain iron salts perform especially well, though they
contribute to yellowing and for certain applications may be less preferred.
In one embodiment of the present invention chemical grafting of a natural or
polymeric filament or yarn substrate is initiated with the reaction of a graft initiator with an
30 "active hydrogen" of the substrate by a metal ion. Other methods of initiating grafting,
including radiation, high or low pH, plasma treatment, or flaming are includes in certain
embodiments of the invention, and allow the quantity of graft initiator in the treatment
compositions to be reduced or eliminated. The initiator can in one alternative embodiment
be ozone or other known free-radical forming agent. In these cases, however, the

35 composition will not be a self-contained single-formulation composition which can be
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I n one enbodi nent of the present invention chem cal grafting of a natural

or polyneric filanment or yarn substrate is initiated wwth the reaction of
a graft iwotieagwsiiwith an 30 "active hydrogen" of the sulpstrnambzodays a net al
ion. O her nethods of initiating grafting, including radiation, high or |ow
pH plasma treatnent, or flamng are includes in certain enbodiments of

t he i nvent easily apphiedadddmm&dhsnmmlutpmqm aid ppoadsses inipldcatimyarnrand fiabricr eat nent
conpositions tp be re ed or elimnated. The initiator can in one
alternati vglag‘ﬁ%%mrl}%ﬁfan e ozone or other known free-radical forni ng agent.
In these cases, howewaractivhbyd3sgendspbydrogemwhichlis redetivioky easésetefnocfechfranhed

i ngl e-f | a

ISDICEI]';JU(;OZ;)(rJg%Ss ét?ag ﬁf{ﬁgc}s'ffm?({}t%dlfcu?ﬁgcﬁgf)?f fgge)%%% (fg “t% é‘js rocesses in
E\I gce ) x«swﬁmdomchmm@ hydmgarﬂ at:ét]ruﬂmmg s@gsedary cavhn?ﬁmndl thg thslgxgogfgmbs a
yarogen ICdbeko%g? f’a%1¥e§)?%$ eh. 'Gifld' suﬁ&ﬁ@les ?—{,5(5 SLEGOHE, Yo eH

graft initia arns a weaker
coval ent beted Fot the calltipsk ﬂgxetmahtmmb’chmdahaet dmjgrdﬁmyltlatar romveathd achivg

hydr 0(::]en a}xb(%] 1o ld be ose FWSEQP %53@}!{1’3 @H%Sl (%@?Jltl&%ﬁ%?‘e élﬂ% udes

"osé> st rugtures it &l i eved
t hat the grafﬁdvet m actaﬂac}wdxrogmwlese trésltanptin Viee fohynahmg@fra datiompasition; an active

cel | ul 0516 9_%???7‘ O}%@ﬁflg‘a‘%{%ﬁ’: res ulpng O_%Zutgétratgﬁ%g% Jl;l%bsattl Sor%?ctﬁ;%l eto

renove: Ion“of "a cation
posi ti on, hApdragdn are bbth Elgdrageesultirighn dimefoahaatmrrcifranraamnl gasitgpnion the sublsgateat e

T ree radical -pOSi tio dg)r%eﬁinbs I%Et!lve I'OQXC%E %alv %[}p()%ttgneolnﬁ{:/%lrbaﬁﬁe GV%{SClﬂl ti ng

in the formati on of ST BRYGH esu
abstracti oborpﬂsoniﬁcemoaumacbn prapcﬂyinpopartibuiarlpmtzh asuibgthraa¢demahoroér. li'dmdseevm t h

a nononer he rt| ul ar T

radi cal caﬁ%‘%&f’gg?’ég%rqm %rgz} eégeaipL %él\t}]e{ﬁ ?’%Rm?,%‘ﬁerg °F 8¢ eccggérﬁ%ngﬁ “or a
second donfoRnalii2=C1-X )escgas toldPafOHe Xpmpsnena as & fregrafidal tipen thetppbilaﬂa:tclmm a
free radic he ester chain. The r.adi

may now, c%%g‘«%ﬁ(ﬁ@re 6%%8“38%‘3? W&POWD%V%%QRYE 4{0 at%ﬂgloélﬁ ‘m?.‘ProngH gr ent
speci es t heteshine ae diffkaérit rsgemi;dhérebm@dtwamgamnlarﬁrml mmp?orfeneeto ndicte calicad stateg,

or may react with ermnteI ol rrerlzatlon

O otons < ot iy rehe R h RS & ARG Ghortnual P o BB e o Dok R 2ot ohlr i de
chain nEEdlsbecmizledalha&dot ADcdPubse g3 Obhoe 0 pdlysasebaridetdhbintreedbeaadtbdtedy, f or
exanpl e di cal conbhnat 0 ion salts to provide

R+ 20t BroaRaich R Bt sptindfedBl, ff exhnif e baTE AR ;| e uoe
herein the term cat ahysrﬁemaamzatmuhaﬂaanetWOQBe ah natbating retd iars do gaﬁf t

L ator LAl EOLL L K sBable o L DL ASLING, el et 8 ShLsll ik
i nventi on. tréveicighst dgsed Sgrafalb&iayc&tlﬁtownl eatitycapatile ofimétthting @hottier @:ﬁfmne um
peroul ey DY oA DS OIS PR i) E5L R e
25 catalysts which can be used include ammonium persulfate, hydrogen perox1de,
tert-butylhydroperoxide, ditert-butyl peroxide, benzoyl peroxide, sodium metabisulfite,
dicumyl peroxide, lauryl peroxide, tert-butyl perbenzoate and peracetic acid. Other strong
oxidizer, including periodate, can also be used. Peroxide, peracid, or a perbenzoate are
preferred catalysts. Water soluble peroxide catalysts of urea peroxide and/or hydrogen
30 peroxides are preferred, as are ammonium persulfate and/or potassium persulfate. Benzoyl
peroxide, peracetic acid or tertiary butyl perbenzoate are also useful. Certain peroxides,
such as urea peroxide, exhibit good stability during storage and good activity during use.
The catalyst functions to ionize metal salts such as silver or iron salts described above so as

to provide silver and iron ion graft initiators.
35
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di cunyl peroxide, lauryl peroxide, tert-butyl perbenzoate and peracetic

acid. O her strong oxidizer, including periodate, can al so be used.

Per oxi de,wpearagisti or a perbenzoate are preferred catal yer3/usiomss sol ubl e

per oxi de catal ysts of urea peroxide and/ or hydrogen 30 peroxides are

preferred, as are amoni um persul fate and/ or potassium persul fate. Benzoyl

g:r oxi de, peracetic Thé chtdlysticen bé pregerd it yy qffechienqumtiey. aWaemh perousiefis| .
rtain peroxi

es, ..such as . urea peroxide. exhibit go tabi ki -]

storage antf! &Sgéo Aty tp?/gﬁgr‘flﬁlﬁt(gssélpﬁ cqfiRoyidy gfey%rfgf%ﬁ%ﬁrieg%% H {g¥iggérﬁ1§€g
melt al sal Ej 6qrﬁptfsh_ioﬁh5in$h|a]lctﬁnnmf frono ab@a I0t0H 1 thetocabb a2 Zigweeight cishe t o provi de
silver and iron.ion graft_initjiators.. 35.- VO, 02/ 11 P /09438
The cat al yS&4MRsHIPe Fee%réf?f%l%i’%m?eré?'?o@ipioié" t&fgﬂ%tiq?g%’%%eﬁgg Oggg%xi de is
utilized tébrﬂﬁﬁdsitm%e the graft initiator, such conpounds are preferably
present in the graft] conposi.tion.in an.amunt o r om abou 0 % to
about 0.2% by wei ght Jrg‘?fapﬁga %95‘5{-5%2? ttlﬁeéwen%l}ggaspar %rfé?(;gﬁa?;mﬁre@%%r %epaag%du?/}g
?- O'E-h% to Qb?ééssQ%ék iﬁ’ol@dés\ufcéh@rﬁgaﬁilfbrit: IQErfi&eO)(ZiﬂDa)gliaﬂi initiatof eéfeétaviertdo chamicallyi ng
o] e invention a graft pol ynme yer .prepar.ed b a_pr.oces hat
ol udes. ¢ Repahe Boasites dne SRetfrtysdGled RS thefor SrPLERSGE] o
ch e{ﬁh cal |§YCorﬁ§dtéd|/\&itle atréhgletfit)abiti iﬁclﬁdﬁ’sftﬂé(tjpolyﬁﬁlézablfﬁéﬂﬂb nathéry and piepalyettrsthaf ace
is en_(or simyltaneous contacted. wi t reagent t.hat. i n¢l ud t he

1 f; 0 o ed, 1. eticat
ol yrrer 10 a5PEs HOREFNRIRG T EpOF e Fsroth i oDanS Jaet efient SHEiE Y ar od
fabri chsu][f)%ﬁljed,t&lté gferthlaid)@llrﬁaaer | ayer grafted, i.e., chemically bonded,
onto the fabric surfgce. It is expected that nat .all of. th | yneri zabl e
material in the trea tr‘r%?ﬁpe‘:tegilﬁgg&tﬁ) PP y’F’S‘flﬁE}b‘)rW% at)lﬁtetggﬁ'ﬁ%mgﬂtost rate
f } bﬂ\ . Pr Ieé&ﬁ@@mb& will ﬂoﬁﬁgtaf?hmw thB@&ﬁsz’:ﬂngiﬁoer.ﬁPﬁéf&glﬁbJ at ledst dtwas20%Bpmote 50%
of the poly rlzla ema{)erl i ratfted. to t suybstr at fibers.
Evi dence oPrggﬁfél? Y higagte ?‘Héﬂ °’\R/§ RO efr}zﬁ‘cé)lreémg%“#bstgrlagg(gto#g? éuqsﬁ'ﬁﬁ 50% of
: Ee tr gtat gséﬁs.l Evfid&ice af gﬂaﬁiﬂfgtis r&mwasmlaha\ﬁbédrs do mﬁalﬁscdﬂlbﬁdt?a]mw%@‘f tigour se,

e grafted polyners nma so be crosslinked to other grafted or

non- gr af t edeBIEYALE at ]I‘%Stﬁé “f?rsgefsé’i“ﬂé‘&owggetﬁ’igeweast so?re of the
pol yneri zablbe plr epol msﬁse,glwgaﬁcmﬁdlmmlr%%i de shabssinkalwivties ghaftbdaxy |
groups, carboxy roups, and secondar r tertiary, anm.n roups. The
descr bed_ o dtatsd PO bissuriere ol o b e Ling PAb TR <A)F BERREY et
i mproves t hgyvef RfdtionsNidOKAGR, sithak RydosyIgraipsecarbedyd groups,tand secoadatyr ock
f ast nes§R of the treated fjbe '§cr¥;\$3rfe ssible, the reactians of .the

i nvent i R @Y agenQETOBRI e HIRDs (TSI oPrawifly frepled
envi r onnenpalduétehfamPrdves Heddell shrinRhats Blakh rediotandetl cé16i fas@Bsh and 2podkefhiingts

Qﬁ\ée been gfet\flgltr%gt%g ﬁbce)r'sol ubil1ze the necessary organic materials in water
Where possible, the reactions of the invention make use of emulsions or
aqueous solutions to minimize environmental release of organic solvents. Toward this end,
25 methods have been developed to solubilize the necessary organic materials in water and
maintain a stable fluid composition. In addition, the reactions typically exhaust the organic
reactants, leaving little or no organic waste.
The invention relates to forming grafted polymers onto fibers that comprise
cotton. The method provided by the present invention for the chemical grafting of the
30 polymer material onto the fabric surface comprises: (a) treating a fabric surface with an
effective graft initiator producing a chemically activated fabric surface; (b) contacting the
activated fabric surface with a reagent comprising a polymerizable monomer or pre-polymer
to produce a polymer layer grafted fabric surface; and (c) terminating the chemical grafting
by radical combination or other mechanism after the polymer layer is grafted onto the fabric

35 surface.
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maintain a stable fluid conposition. In addition, the reactions typically
exhaust the organic reactants, leaving little or no organic waste. The

i nvent i orwoebaswsi to form ng grafted polynmers onto fiberspChaSozomaps i se
cotton. The nethod provided by the present invention for the chem cal
grafting of the 30 polyner material onto the fabric surface conprises: (a)
treating a fabric susdcaatinglitthe presereirfveationvproyides & compbsitiomandoa methodder a

chem cally activated.fabric, surf.ace: (b ontacting,the,.acti abric
surface V\n’%’F‘FPaémg éé.égfﬁ Su, %%Pi P§PY1‘§"~ giep?g?%/erlfé?si OZfE%PEOV%g i 60%%’1%0%31%‘?%‘?%8{55/ ner

t 0 pr oducebssiyal resieandeastain resisthiicegarfdetiand carsluo ilsogroddela fabyictvatniedadedng t he
chem cal afting_.b adi cal conbinatian or. ot her hani e

pol yner | %’é‘?kar@ apa\épggleéma{)er{aﬁg spicely el egapfoatgg?a TP 0@@%@% rg@efg€1

PC;’ / US0/ Esﬁlafa dufdbleoi ety ,Th]t:: tgmﬁed@s]gm;eré a{dmnta'gmuspg@mi;ﬂ'fss sdiconarpassd t | ?n
and a nethod for eparjng a ric surface-tgQ. pr.ovi. e, pr s 0

i mpr oved éPgErqu?}@‘?JaégTaS*’ ‘V&assﬁh‘fgegis?fepilwggﬁ- 0 raﬁlggil%{nétﬁ%%% Wé?%iﬁgf?{enyl%@ance,
and hand, and to al Shpraivantege dfalr present inlvemtawiLis ¢tcht tiehformidatien isTkeblegas| ymer
material is chemcally.grafted onto the fabri.c | ysacchar i 0, forma
Gur abl o ¢ 1100 EAPEraRHL O IR =58 FopReP Gttt f RS PERRmRE phoal”
silicone- bﬁg@de}ry%ﬁﬁ‘lﬁ)eﬁlﬁgﬁn&‘@ngié ﬂhma:omﬁo\ﬁmiose The geadt ip'rt'mp:x;rls ymr‘]cbcasalyiﬁs arkt i ng
is initjated w raft initiator. I ant ages of. t he present
pvent | 98 avali by Berd Brpxambls plosiee o thelfa et Yo AR e Rabr 1P o

avai | abl e aasarﬁag‘s@pgmlrﬂaé ?dlxﬁ_ledlﬁmdudtifbnplliajifﬂﬁﬂr@naﬂﬁo?hut_eﬂiﬁmb&mﬁf—aﬂnlaim@c essary
conponents,in. a, sSi e fluid, conposjtion. raft .init.i.ators an

cat al yst s Hough liﬁeea FQﬁ‘ieéﬁnbglb%g’at/%‘wfvﬁ}o%gﬂtﬁﬁggé%& %CSFJY@’ {f%r e&%‘a‘ﬁfe » 390t or
about one %ﬂiﬂ&ﬁiﬁtiorﬂ_, briblzto oadnlummgf eolis tI}jeIWéthﬁckMpxis!alse gavsthned hoan t hat _tPe )
t reat nent r at i e sel f-contai ne 0 i t.need, not. necessari e
o act 1 v ohthedEr R 11 Bk Aih e g ten AT pf R aRE 1Y

i rradi at3 Qatalyat Wil bé Mmods stelsleifenpaiature Whridtiomswet pi ckup, is al so envi sioned
as an enbodi ment of _the reaction. such .a case,..t he far,nul atioq \fvithout
ﬁ’le%yeélt ate 1or

the activator and 15ORSHTROF@R!3FPEqto 109 SR Viding astalF SenreRt

vari at i onsuse @edtiMpakd ABr. SEHREbneSdonigtRition \cendenaates Swipsreivialli of thepingtedizhs

concentrate for se in treating the fiber " Stlai,be one-corz\eg}s?itti on

concent r atS¥EePttalventarg presgit 41f Rartighlee Penfiic1al o L e premyxing) copfetiiCasent ,

are parti Gbas!fyr theeeiesduadment BRd oSl T 16 résultilparaaneas Tomadlgtional | ows for
asur.enen of, the r t.reat nent fornul . 20

better [ and control . esultin ti.pn
Appl i ca‘ﬂ}e Sppligants i?ﬁYﬁj‘dOPH‘ga’abﬁ?“'lek‘,lG‘i zhos %fqegél eafipg F%rflﬂow}dé’aﬁsi%ﬂfi%s&ﬁ%ounds,
as wel | asohbdhtraGom6 Lt sakdralnreafing fsinsaiéats adre impétdnt g F GONGO0A) b SondhRate

I mportant. Furthernore, a concentrate _reduces. the cost of shipping and
handl i ng tUREHCEP g&qoﬁ@féﬁ@m%“g%aﬁ‘ﬂ@gﬁg?frF‘?fmgéihe’i‘?b‘i"i‘ rs and prepol ymers

used for the inventiTHy padtichldritfonoaidadiaid pregsdymes peaifor ithie ipaértioaaridie
properti esan?gunli HSGed?c(l)épteggs' in-ll-)gre't o%rtgg Srrotpler%ses 81” thte Qgttgg. t ”h(l)enproperties of the cotton
25 depend on whether or not it has been dyed, pigmented by printing, whether or not the cotton
has other adjuvants such as a cotton-poly composition as is known in the art, and so forth.
The absolute quantity of the chemical is less important than the ratios of
ingredients in the composition. Certain compounds that provide crosslinking, for example
diacrylates, triacrylates, and urethane acrylates, with multiple bonding locations, is included
30 in only small quantities, generally less than 1% of the polymerizable composition,
preferably less than 0.4% of the polymerizable composition. Silicon-based softeners, on the
other hand, provide at least 20%, preferably at least 30%, and in most cases preferably at
least 40% of the polymerizable material.
DYED COTTON AND UN-DYED COTTON
35
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25 depend on whether or not it has been dyed, pignmented by printing,

whet her or not the cotton has other adjuvants such as a cotton-poly

conposi tiwo @ssisst known in the art, and so forth. The ab®amuse2/ouantity of
the chemical is less inportant than the ratios of ingredients in the
conposition. Certain conpounds that provide crosslinking, for exanple

di acryl ates, triacryAsised hemig “dyedtdottng’ meoitdmthashastieeh rematedivatherebdivdi ng

| ocations,, is j.,ncluded. 30.in.onl I it eneral |y | | %
of the polGker THEHI SRR e PE nbed s binkinp R R hgphl Robltad

pol yner i z phbdmeritasnyrnsthes, dre. reQitive dges s thet fibef amhaespeciadly tdikeed wedtmenthand,

provi de at_ | east. 20% .preferabl £l 9 i ably
™) east. aoneoros vl SHETRE s BhalfERt vt g B e RRMETHRE aBLE Bk
35 - 13 3AD fAdné38 1l LoPCtaluSHdl DEdRM redistansed herein, "dyed cotton” is cotton
t hat has been react w th react.ive. .dyes d_cotton ef ore needs

| ess protection to HASBFH oﬁ eiIEY%ngf{‘risga ?a%@%g %%grf ?ténsg(m?tﬁlrlg%g{sﬁoglg %sﬁﬁ
Further, tthefirsestep ofprodidisg abthiee compodititrecomprisizg bgpweemdtdont 0404 andeabout

treatment _,coppositi.on provides super | ¢onbi nat | f ver of t._hand,
good cr ocﬁégﬁgggx%{ﬁaeﬂg)m T gt?vﬁ%r?%beo%lg?'lﬁ%fldg%gal g?’é’?ﬁnggaé%gﬁern s!?tg)g
I esi st anc @refab@nes petofeeniibduin 6% andeabdiicds% of an apichodsibforieroglamulgion;ot t on

fibers i sin t firs te f oviding.a stable ¢ ity

Commr s ST e ot Ro S sRiAE Blefdhet BTt BIRASH bl

bet ween alin@02% addatand03boof a faledt; anl teheshaboni ©002% ard alpow PA% nka graft

bet ween abouyt,K 6%,and .about, 35%.0f an _aqu s silic oi |l _enmulsion:. 10

bet ween a%ﬁ’?toﬁ'. N gﬁgegﬂf)lﬁ’ttg%%)%vfe' esmqbeeﬁﬁg%lﬁwo @H@ﬁrecromé)rlflus PN het ween
about 0. QB340 @O Lahd dbold 230004 high eredleduys tweigin dillsehaybetweah atibut®. @228/aah d

about 0. 3% of raft initiator. Advantageousl| t ve-descri

fornul ati cf%?o'f‘ttfﬁ @ 0f 8 Grghane eyl REeRRIYMEG &f?‘vﬁn@%tﬁgﬁ%%q ‘aj%}ggfﬂ%% gh
mol ecul B ayilgilylsid dlpcndiachédtvyemd batvassh aBo@AM4&h and stoat2%of By yethydene

ur et hane %i@b;ate prepol yner; between about 0.002% and about 0.15% of 15 a
pol yet hyl %yl ycol diacrylate; and between about 0.004% and about 2% of a

pol yet hyl ene gl ycolTheldoenpositipa $d statle wiith ledsalidnes Hiof thel preolythem 5% of t he
T A M T o T
of the st glekied e0nlesst Rinddhth) OFhetioydsigpniteht af the2tbleeasiposiiontupbitadbyngisiaght .
Thi s fod[?éll ation ip the second step is contacted to the cotton fibers to
pi ck- upi PAREARPWBSLRY WB'8Bt ams and about 120 grans of the stable
conmposi tion to aboutThid APmatatior ilthegeédndstdpiibesigactdh®d thetdtash filfercont act i ng
and of Conptiékq{lll) | g etertl gba’l\ﬁ t40 %ira%ll(s_ al'rll% about 120 grams of the stable composition to about
100 grams of cotton fibers. The method of contacting and of controlling the wet pick-up
can be any method known to the art. The cotton fibers are in the third step dried by
25 exposure to a temperature sufficient for at least 20%, preferably at least 50%, more
preferably at least 80%, of the prepolymers and silicone oil to polymerize into polymers
grafted onto the cotton fiber. It is recognized that some prepolymers may self-polymerize
during the drying step, and these polymers beneficially may be loosely bound to the fiber.
This is one form of the prior art - it is known to crosslink treatment chemicals to
30 themselves. This treatment loses effectiveness as the treatment chemicals are removed. A
substantial fraction of the treatment chemicals of the present invention are grafted to the
fiber, however, and therefore is not prone to be removed by abrasion and laundering.
One advantage of this process is that coating with treatment chemicals
followed by drying, typically at a temperature of 300° F to 400° F, is routinely performed,

35 for example on a tenter frame during stretching.
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can be any nethod known to the art. The cotton fibers are in the third step
dried by 25 exposure to a tenperature sufficient for at |east 20%

pr ef er ablwoar/obmast 50% nore preferably at |east 80% ofecrhsopospol yners
and silicone oil to polynerize into polymers grafted onto the cotton
fiber. It is recognized that sonme prepolyners may self-polynerize during
the drying step, andntohesmbpd)menbrtlm tb@ltre@ntcﬁpmpbyltlnwsb@tabdﬁ)s;ml?-cwaﬁd to

the fiber. fonﬁ;xrlmé on, whtgpe?%@%r 1\QeItorts qu Qét%lﬁ/%tg @{){eéls ln th aﬁﬁ%@l&e&{@ﬁﬁ H nk

treatment °C ensel v rren oses I veness as
the treat mpeegolyhesi Tl fsrmmletwrecmmkteohtorﬁd aisetl ahhoratal fmbient tsmpefatyrhe

treatnent c cal s_.of § invention are grafted to the fiber,
however, Ehot &7t ah }%ﬁ&%ﬁ’%}e to be renoved by abrasion and

| aunder§ ng ne advdntaagcae pfefemédserpbasitmen, the cotian fiboanfempatadtith a gableent
chem cal s foI I A B f o 400
E ois routPR: yl?‘gﬁg?rgi{nﬂéé’ &gg e%n ABb &tad é)ﬁ aﬁh a@o&te;i?gé’/ﬁ ; ?Sgﬁaxgl rgﬁcﬁ?nﬁ ef;

st r et chi ngetweep aYnt0R2%318 2hoRCYS u&mlm&w latexqrepadyrber betsvetn abdvé 8%
treatment co t t f [ belf the
act  vat or S AR08 204 Gl dfo MR B A RIGE ARy SBE T S B ab il 0 E0

pr epol yrrensethai’m@répniymbmdsnondm\beensabouta@0@6%1 and elbbw 0. %pﬁabatalrym amt

t t d
embo ey BHto AP Wi Boe B0t LB f0r Tt Radte TBBORIGI O
conpri si ngdvisageeesly filrther cOmpBsea bdtvadonabo8.05% ahd abcgjtydk/abf phmboholeergr

bet bout. .0..2% b % | at t
about 8% R EREToRR il MR R BRE A Bt C bR S o
0. 8% and adleowendbowf0.604% ned meo;os%ﬁmﬂ aypodyetieytenesdlyoo] dzetylserandibetweed. 006%

and abou_t g?ﬁtﬁ-%_a%%%@g@'tlﬁpfa Il etiligl ?e%lwgoqn about 0. 006% and about 0. 2% of

a graft i advant ageously further conprises
bet weenlsabout 0.1 %ﬁred:oammtldn &b the waet picktuprané wcaoineer extane itgtd-o s, Iblu(:one
bet ween abo t. 0..004% and a out. .0..08% of a u ol yner

et ween aBGUEMGCURHoARA ERGH: b e breoobRlaTAgh kot bEMEREE 5 o
and bet weanlveafxovapgbrite Ydaowk enbtendiméntdhoéomadghiak peddyyipdieeyapnyabont. 60lgranihe
Co e IS0 b el Bl el A B Pl AR o
including Iess sol Viptdryiag enayesatateds bétweemebait vel Feand 440eF quefesably ng
0, kSR BRI S0 8L ., Aok 0% AT B RS BARRF s . 1
bet ween ab@uecdnl® ahd 20 chidutBs, kay goat &nahhty. Aithoat beieg bahalivy A&yt énd 400 F,
o2y 200U 360, ot B 00 ATl RE MR R0 RSRRRE 0, 10,
t hat bot h coheiburiteeffecis gramﬁghh@pdhymen@ngnd al so the el evated tenperature
One preferred treatment formulation comprises: between about 1% and about
25 3% of a glyoxal prepolymer; between about 0.4% and about 1.5% of an elastomeric latex
prepolymer; between about 10% and about 30% of an aqueous silicone oil emulsion;
between about 1% and about 3.5% of a urethane prepolymer emulsion; between about 0.2
and about 1% of a high molecular weight silicone; between about 0.01% to about 0.05% of
a urethane acrylate prepolymer; between about 0.01% to about 0.05% of a polyethylene
30 glycol diacrylate; between about 0.01% and about 0.05% of a catalyst; between about
0.01% and about 0.05% of a graft initiator; and between about 0.16% to about .8% of a
polyethylene glycol. Treatment of cotton, particularly of dyed cotton, with this formulation
results in fabric that has good hand, a crock factor of about 4 to 4.5 on the standard scale of

1 (bad) to 5 (excellent). Fabric so treated also has has excellent colorfastness and low
35
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contribute to effective grafting and polynerizing. One preferred treatnent
formul ati on conpri ses: between about 1% and about 25 3% of a gl yoxal

pr epol ymewp cbesween about 0.4% and about 1.5% of an el ast @aaEriso2/bheBex
prepol yner; between about 10% and about 30% of an aqueous silicone oil
enul sion; between about 1% and about 3.5% of a urethane prepol yner

enul si on; shahkwenfoaboarhpl® n2ar shodt AbHtt 4% I bére antreayéd crdtoagudyexhitei ght
silicone; ?mtween abou%3 0, 01% to about 0.05% of a urethane acrylate

or epol ymer MBS OEATMBd 8750 0106 t 0 about 0. 05% of a pol yet hyl ene 30 gl ycol
di acryl at e; bet ween Iabastmbodib¥natie stabtetteafing 66mpdsitorcatpad widtd bybasinmie g

about . 01%. and about Q raf LN 0.16%
t o about aB?{/'lb C%{’celbtﬁaft‘f/ e‘f%n? 8esﬁleOn c‘gfl{.er 1’1‘?@‘? ranséog\%e’n(t)?’?@ (S)fb” I(H)c\rllgg{?%g?% cutar | y
of dyedS cdietvasen abbttR% land abaut ﬁﬂ%amf a)giyonaépmbolszmer; Hetsoeenaboited. S Yasd gbout

hand, a crQck.fact of. Qut 4 .to scalo d t

5 (excel | e ffm}z‘glﬁgPré’eg% lgefxep te%c%}y@r: (‘)o?w%&%ﬁ@ué@%% ea%’to ugﬂ}/eéro ? %#esggéa%d °

| ow 35 - Jgﬁhcobi‘eoﬂzhﬂx&lﬁibe%hlds&ﬁ/l%dﬁ&bwhiiﬁ)%qugel,rethme mr@Eolpher near about

3.55 to 4% ntre hri nk eof % |

one enbodlét)%‘ﬁ?lmf ?egt?l &d‘%ﬁﬁ’} t?ngb‘gm&? ?Bér%alygt rlgdqb ?%8%}1 %y"%g@rﬁ?‘% tﬁgo an

st abl e corubent0. a%eﬂ acgmﬁmﬁmatonnA\prdmeaibanukanomﬁnﬁler Bmludesltbet\ﬂ'denabout

concent yat ncl,u t 2%.an t 10‘V f o

oot yiErE1arnAReR 42 aF KR SRt eR B e by A H i g

pr elool ymerq. 3%®ﬁwmhaﬁmaty186%@nmwnmﬁtv(;{€@%boﬁt (M%anxiexbust 4%iofacone oi l

enul si on; e

ol o1 on: OVBIeH: B3T0reeD Bl ol fug il 6 o2Pafs BB el

?bouth 0. OJcﬁ’Tdrgdateaﬁtthcoﬁbeﬁ%mﬂ camggsagbn 1srdullutedt for ex #mpleefidr wetdr z:]ddted'lat at : on

urther i1 nc ut, 1 out . 4%
wei ght si IV |?gﬂéatl%8€é§%IEﬁB8€t%?arﬁ CQTGFI% algl@d)&% v teé‘go gt?ougla('r) g?rffggee;grslr ate
Er epol yrmlgmnbaltﬂaﬁg)(abmd twdﬂerZﬁfeﬂ:lggﬂﬁﬁromtabéFm Op%res comoémmtdny(?(lapwtsg&ajﬁlab and
et ween about an t e ene G acryl at

The conce P&ttsg) %??‘88%? LIIOO§aHFI"V eé?dn ﬁe%ggéh#gn%&:%ﬁ%aﬁ% ad)éed gt a

\ﬁ%g ht r atdfﬁc@ftrafd’m@p&lh@lﬂ\taieg gpabdm 26 pagecdncahtedte: 10(%meaewdtt;@m prefaalut
parts onc arts ter era t

concent r ateéa’ﬁ 'Eat:h? e@%‘lge"rmf SItigR s, or@ﬁd Bgf@&n%%%éﬁ {7031@813 a%tf tb%&?é“ >

wat er, norXardrepetsakdtyr drranlﬁerablwﬁt ]KganﬁltlieSconcmeaaltsfoaitEm i4 8dvapapecusiyat er to

s concentr ferred. enbg

about ar t t . t
et o2 [P OYRAGT SIprree oG HBR-To" SRPIE "G NR BaFEt SREBR Vot B A
bet ween  Avi@iks¢thRASYSoaE prepolynidi@if-Fdymeriing Agalempetafite 0ObE&BEM ationd

sol utl on 15 JNMALEGeqUEL Y, 20, eLable ouer LT Stareds <ol U onsudpr
pr epol ynerdong@bitioR oypicalyicahipgiset betwéaradOrEL0% endibdue B 9enliabwhén dried.
In one embodiment the stable concentrated composition comprises: between
25 about 4% and about 7%, for example about 5.6%, of a glyoxal prepolymer; between about
1% and about 4%, for example about 2.8%, of an elastomeric latex prepolymer; between
about 40% and about 60%, for example about 56.1%, of an aqueous silicone oil emulsion;
between about 4% and about 8%, for example about 5.6%, of a urethane prepolymer
emulsion; between about 0.03% and about 0.2%, for example about 0.06%, of a catalyst;
30 and between about 0.03% and about 0.2%, for examplé about 0.06%, of a graft initiator.
The formulation advantageously includes between about 0.5% and about 3%, for example
about 1.63%, of a high molecular weight silicone; between about 0.02% and about 0.15%,
for example about 5.6%, of a urethane acrylate prepolymer; between about 0.5% to about
2%, for example about 1%, of a polyethylene glycol (preferably diethylene glycol); and
35 between about 0.02% and about 0.15%, for example about 0.06%, of a polyethylene glycol
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60 F and 90 F during storage over a period of at |least 2 nonths. The stable
concentrated conposition typically conprises between about 10% and about
35% sol i dwowhasisdri ed. 1 n one enbodi nent the stabl e concemcmatsezioo43s
conposition conprises: between 25 about 4% and about 7% for exanpl e about
5.6% of a glyoxal prepolyner; between about 1% and about 4% for exanple
about 2. 8%jiacflaen Thisasdbderesricentra¢dsompapmnouepriséehamern ababbA% 40dakzowd

about 60%,.f0r anpl e .about 56.1% of an aqueous silicone oil enul sion;
bet ween a@gﬁs%%gﬂ%ng&‘?& 8% for exanple about 5.6% of a urethane

prepol ymer enul si on;Inlyet aeeembakonént thO38blanchcaitoated Cor@pgsiticrcogypansgd: e about
0.06% of .a, catalyst, 30 and.bpet n_about 0. 03% and o0..2% Mo
exanpl e adngmee@_a:gé%4/&amga%c}ugf7 {‘? (?f)rlﬁa EY R OP PO eer’f{)(??“’r’r%elng%%lgggnl /gééca{qﬁ?%ugéé’usl y
i ncl udes hdtanebistoatxoictiatex phépalythestimtwecd%dbohind0% nadmomt 60khaftan 2q63Us of a
hi gh nol ecul ar ight .silicone;. between, about, 0.02% and about 0. 15%. for
exanpl e abslbilﬁon%\.gﬁ‘?g’uﬁﬁo% g eeteﬂgh%lﬁélyf?wda%é) ukpjg é’poﬁx}ﬂoﬁtﬁ?n%? &égﬁgra nglllf%loﬁ’. 5%
to about BR¥yechaboatilaadaboutt3%d &f a bighangledwetvweitlesdicghs;detwdeprabbur abl y
di et hyl en oycol ). 35 between ab 0.029% and about, 0.15% far exanple
about 0. oduiEobns byt Ul sr o LR UUERGe ot teniiy ) Befat b pidhis 6455

di acryl at €% dha polstthblere glynaldptefatiss diminiasi glycol); andrbetiveers ativat 0:628% addout
20% an bout % sol i ds en dried. | t .one odi rent__t he stabl
concenl(:jlr(gt autc%ﬁ%é}??i%g'e@\gﬂ?ﬂfigg}'ggf(ﬂa%@{/%jﬂﬂé‘%S‘E}E%egﬂﬁleﬁﬁ%ﬁft aﬂgo%?ﬁa

gl yoxal prigpiatoy arr sddbd sepasitel gl dlteidstianly, sdomatand/®e irfadidtioanndbasioier i c

| at ex prepol r.. between, about 40% about 60% qf an aqueous silicone
oi | emul Sirgﬁ?{g%gr{%@hng%%pog%agﬁg gé%%’ tpog%e(ﬁ ‘%“ifﬁet hane prepol ymer

emul si on; between dhahéthér GRbainderhheitaldcobcentrited bompbsitiod @mpuiseght
silicone;

bet wee bqut . 02% bout 0. 15% of ur et hane acryl at
ot epol yne e KETVBEI hatd SRPESLA T lute PR ey sHangbaa 36 Jhdh 3%
(pr ef er Bblof adictistoyegiodatgt prpblymenrtdtenubent o uid Sbdd? §0%nd ak @qadvast 0. 15%
of a pol yet hyl en | ycol .dj acry] at I n, t.hi odi ment the .catal yst. and
arart" 1 g P fukich pahiEEn Abalitang Rt fobuly o Rt bt progu R e
i rradi ati Qetvadei/abobutd)I03% s abse 006 o4 cdtiliyéti Bétivagh abaakt 0.08%AWQabomd). rafted
polymers is used. In another odj nent .t h t gbl e concent rat.ed conposition
conpri ses:& atngPWé@h %Stt‘jvc?ﬁ’[‘ a@%@%%&%ﬁ %%Ogﬁiﬁgqb@?@ﬁ'é B’F‘@bgﬁlsﬁ“@r@: bet ween
about 2% arevédacabbutdH4% %o ahoudD. 16} afd atHahe atr@laeprppalpaky etweechaboeen about
52% and, about 60% of ap aguequs, silicone oil .emul sion. between ghout 5% and
about 738 aF ke i s AU P E B YT enn S GFecty B YR B OS DSaete BoMou
0. 1% of a 1cethalfupblyehisiane @hycah Ortis Sabld Yoticenahed topdsitied camprise@bétween
initiator;  bet n out % and about 2% of a hi gh nol ecul ar wei ght
si li cone; abﬁgﬁ%ﬁgﬁn‘g&ﬂﬁf 3@4’@8@%8&%‘3‘?& ‘0.1 % of a urethane acrylate
prepol ynmer; bet ween Tquift #3tioOd%y tempixeuhltdofiF/AG] Ca, 0o otehikyirestaegbfy col
di acryl ate; and between agout 0. G%to ab%ut . -

These metal salfs are advantageously used with a catalyst to rejuvenate the graft initiator.

25 The catalyst comprises a strong oxidizer, for example a peroxide, peracid, perbenzoate, or
mixtures thereof. The glyoxal prepolymer is a low-formaldehyde prepolymer such that the
polymer forms less than 30 ppm formaldehyde in treated fiber.

If the cotton fiber comprises undyed cotton, the stable treatment
compositions described above advantageously further includes between about 0.4% and

30 about 8%, preferably between about 0.8% and about 6%, more preferably between about
1.2% and about 4.5%, of a fluoroalkyl acrylate.

The concentrated stable compositions described above advantageously
further include between about 2% and about 16%, preferably between about 4% and about
12%, more preferably between about 6% and about 9%, of a fluoroalkyl acrylate.

35
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1. 6% of a polyethylene glycol. This stable concentrated conposition

conpri ses between about 25% and about 30% solids when dried. The graft
initiatorwoaygogssmpri se salts of Fe, Ag, Co, Cu, or m xtur@sTiuser/eads These
nmetal salts are advantageously used with a catalyst to rejuvenate the graft
initiator. 25 The catal yst conprises a strong oxidizer, for exanple a

per oxi de, peracid, pErdgeam@hEcontositiont aeaddédiertrofiberiifor gtanglato the é&boicy mer

is alowf rralde epo h that, the r for Iess than 30
ppm  or mal Lipemed EndeRabiTER e ioh Bt bRt Bers aff PR LR RIURY
cotton, ’Edaﬁb bet rtdt eﬁélﬁﬁnély bsz alepplitativnsof estcfor leea}np]bmbeutesd()amfageo us I y

further inc es ab 0. 4% and about 8% bet ween
about 0. 8%‘%‘%‘ %f@g ‘?ﬁﬂg Bt?‘ﬁ"?% rREPLes bglil 1 %%{ngﬁ @gg?gyf%{bout

g- 5% gﬁdan{s){au@é %'ph&dm@,%ﬁmlrzlﬁhg, spriing, on genikeaF edexatnphd, ecltdogio fibtic amy be
escri bed above ous Iu e between about 2% about
(6% pres ofaBrGed i s puh oL et soliioh e tiime S ot EoT BRLbt afub iR con
gtc)%)t 882/7 gg&ggﬂelﬁ} id2% meferialsf | uor oal kyl acrylate. 35 -17 WO 02/081811

U 4 The t oSiti ns eadd o.the fij ber

exanpl e to the fabri @ﬁlc}(ﬁypg%ﬁlmgrgf%tfe ‘?ﬁzgef “B%Fﬁﬁﬁ\t‘%r tgpger? iglﬁ%eéd to
granl to tlmnt% l@ﬁy§remdbh 1@Iba<a>fvte@cm@asibonkzézomm 31765|°IFyfobulboul0tto exmmsﬂeyel y
y e plication o eat or about 3 ri od,of about
30 seco Q to about %h?ﬁq’(ﬁ?té@’ n %ﬁf}ﬁéﬁa&ﬂ rﬁﬁ?mBgsl{%?? a@@ he method f

instance, &y¥atARddi ng, saturating, sprayi ng, or the like. For exarrpl e,
cellulosic fabric m i mrer,sed a,bath eatin | uti on., The
treatment conpositi o%ge Hﬁ’ﬁntlb%p @?&1%"‘9%@6 pFﬂﬂ’ﬁc ?ﬁttée Brrocf"%r?% TeAYETAUQP s |

Thi cker f ahbe@ ali@¥r TaBEbd With hlmeeheﬁhb&gtredtmbn@mpokﬂmer Eﬁbﬂfc&ﬁade’ﬁﬂ c ker
fabrics ma fer ablé be oven cur t abgIS

ut F /5
to 15 mnu ré%te coifpraqgkantagroHs Vc‘i‘ﬁsf‘ 8%° ?Slﬂfﬁ"[“h%botui g?ré’ﬁ?tjgrég
and t he 15ehhd 494, a ckdcRdstRES of af st NV e tHeibRdwAl SsRribaTdtattigd tebgamd ogomt of
t he process of treatlng cotton fibers and/or fabrics with the

above- desch#Bkd treat nment conpositions. Fabric made of treated cotton
advant ageously mERCSTTONROL YYESTERS ANDRN-BYRD COBPONPCGICESTEY | ess

than 15 about 4% a crockf ast ness of at Jeast_4 _aqn I i hed
standard test, and a'yulsdhe RARBOSIERAS W&@B@%@b&%ﬂ%ﬁ%ﬁ%ﬁ
COTTON POL YT\ vk k«@lltfbﬁco@@mwegtbpmn&@aﬁferm doriul AP pfIVIdEQNe AND
UN- DYED . COTTON wor k wel | for cotton/bqé)nldyester bl ends, different

f or mul attPoRPepPpRIogertisy &y cotton/polyester

One embodiment of the invention relates to a method of treating

cotton/polyester fibers that includes providing a stable fluid composition comprising,
between about 1.6% and about 18% of acrylic prepolymer, between about 0.1% and about
3% of an elastomeric latex prepolymer, between about 6% and about 35% of an

25 organopolysiloxane emulsion, between about 0.1% and about 3% of a urethane prepolymer
emulsion, between about 0.002% and about 0.3% of a catalyst, and between about 0.002%
and about 0.3% of a graft initiator. Beneficially, the treatment fluid also contains between
about 0.002% and about 0.2% of a polyethylene glycol diacrylate.. In another embodiment
the composition also includes between about 0.002% and about 0.2% of a surfactant

30 monomer. Again, it is important that the treatment composition be stable for at least 2
months at ambient storage conditions. Again, stable means less than 5% of the prepolymers
self-polymerize at a temperature of between about 60° F and 90° F during storage over a
period of at least 2 months, and wherein the solids content of the stable composition upon
drying is at least about 5% by weight.
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20 superior properties for cotton/pol yester blends. One enbodi nent of the
invention relates to a nethod of treating cotton/polyester fibers that

i ncl udes woariogisng a stable fluid conposition conprising, pdratSeen3gbout

1. 6% and about 18% of acrylic prepolyner, between about 0.1 % and about 3%
of an elastoneric |atex prepolynmer, between about 6% and about 35% of an 25
or ganopol ysi | oxane €Fhis seamentfbtidissrontdotedtwith thecanah/pdipesterIersito prakregt hane
prepolyne

i bet ween_.ab % of st,
and bet weelf t‘%ebe&??)ob“{?ﬁ&}m cpab glf%o gaﬁ %%%g&g@g%?%wegpgﬁgﬁgp%r%ﬂdy
Benefi ci aldbyut 1d0ezramsatf mtamtab‘lé cnrdpczslit&m to @abowti 1106 gbaanw\m’ecwttoa/[polybster 296 and
A O ke T R A R s s S
sur f actantas Btk pepcemeset pidkgd.n, it is inportant that the treatnent
conposition be stablg fo | east mont h nbi ent. st.or ngi tions.
Agan, st abl e means ﬁggs&’fﬁglﬁm?&?z%qlef%p% % ylﬁeztf%atmglétff-fp%ﬁae%ﬁ%%ﬁ%géﬁ a
te nFer at urgafesf orve thmttoﬂ/bolyt:stﬁ&j:ﬂ%mrid oag eﬁbdm:nem?t}fss molagerization isachpsed _o;j_ of
at | eas e s s _conten e_siabl e .copposition
pon -y gEbE Bie Ge G Bbxb g B A P awE ANl Mepglepl 48 of 5B iy SF R
PCT/ US02/ Qﬁéﬁ)ﬂ}ymélibasd brgaadpodysilotdneita pDB'mBﬂlZIe atd pdlymetd‘grhﬂh@i awd tm:rdopoh yest er
between QT B 4 iR CaRY gL B Ao ae > B ee Bt oL T Al H BRP. o
about 100 tg? &Wgaimccstﬁeméqnmlﬁym?l}wegﬁndsané 10 nilihetequantl ty of fluid
remai ni ng after cont t he ui flu i 5 as
the percent wet pi ckﬁ'ﬁ aPﬂe‘f‘?mROﬁlédePWr@&f Oélng%rﬁﬁ%ﬁ{ézﬁefab%we% oﬁf\gat ment
f |ml;:) (cji ?nra ﬁt”fmnﬂ@bmﬁemﬁ er?f%m p@&f;iod)yrﬁérebmbémaﬂqnooyzefsmmhaﬁoub??&f ahnbone A
e [ i zati achi ey, e cotton fibers
exposure g’”ﬁ%ﬁg@%ﬁpfﬁ%’ ,ﬁe&ygwabpg}ﬁ’%tanaég%qt%ﬁf ?fta@forg?'f@pog’? i%f“f/rrerg
ag df _olrj gkn mmilsism Ibexasen abouto2dsrmd abeuti2fs of a)migmme pregobyfitee dmalsion; béreveeot t on
1 I ber. re in.o
and 400 oAt OlE e GREOARETs SR e eoes! Co@Bh AT T 0T PRR oo
Thg s';) abl @{ﬁghﬁ@amt lﬁfb Stdbleammﬂtsruoarﬁeﬁeﬁdmmmrthai sg/dal&tt\mmb@boﬂtgomf% 2%
and about ryl.dc n a of an
ol ast oner b rasug 5 PoRETS ot St MERBE 58 St b e dod frang abot
or Q?RODN m%(bifa@@rfécﬁarﬁ:mdr@mﬂ, bet ween ﬁboijt Oo(z)zfsj/and about 2% iz/ a
ur et hang, prepol yner emul s ou a a
cat al y?‘[)eO; and bet wedh 0%8{9?“{?‘1(?6%%%%“ 6£Flatlﬂg i‘é}&%‘fpf’gyesgﬁrgl?‘j’?fsa tths {

The st abl Qoﬁ@ﬂﬁﬁsh tmﬁﬁnaenwétwednadblow 49grahbabot A0PY bS8yl RGirymeymabbetivebh 004%

8”802&02;& 81&%%9 ang aggut% g% If Sﬁ'&a&o %gclz la?éxa;():rg: Al%gr bgtr\]»geeg% out%l‘% abput

about 26% of an organopolysiloxane emulsion; between about 0.4% and about 1.5% of a

urethane prepolymer emulsion; between about 0.006% and about 0.05% of a catalyst;

25 between about 0.006% and about 0.05% of a graft initiator; between about 0.006% and
about 0.05% of a polyethylene glycol diacrylate; and between about 0.006% and about
0.05% of a surfactant monomer.

The treatment composition is beneficially provided by a one-composition
fluid concentrate. Such a fluid concentrate may contain between about 8% and about 35%

30 of acrylic prepolymer; between about 0.5% and about 6% of an elastomeric latex
prepolymer; between about 30% and about 70% of an organopolysiloxane emulsion;
between about 0.5% and about 6% of a urethane prepolymer emulsion; between about
0.01% and about 0.4% of a catalyst; between about 0.01% and about 0.4% of a graft
initiator. The treatment provides a superior product if it also contains between about 0.01%

35 and about 0.4% of a polyethylene glycol diacrylate and between about 0.01% and about
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0.2% of a surfactant nmononer. 20 In one preferred enbodi nent for treating
cotton/ pol yester fibers, the stable conposition conprises: between about
4% and abwoto2b2f€10f acrylic prepol yner; between about 0. #@Wrarsdz2/edesit 1. 5%
of an el astoneric |atex prepolyner; between about 9% and about 26% of an
or ganopol ysi | oxane emul si on; between about 0.4% and about 1.5% of a

ur et hane [r42pof ¥ swifactans Imzmom,er bedane ¢he @lnouttra&dmoﬁ%oammabmhle @/ltbfl%sohala

catal yst; t ween, about 06% an 5

bet ween aéo/g?P © AP Seé@%%tmanﬁgg/o g%)%%epaltyet B%t‘ev%gl% yco gltagg?gl at e;
and bet Wf&irmabxgtsto[r_ﬁ)gd)@&?/m aendoc?dtitmﬂel:alsm Biofthef ang wlmrélactheastablmmqtaﬁrated' h]?l g
reat ment co ition i.s beneficiall ¥ sition ui
concent r at’@ ngﬂﬁﬂn N R RV St(gvneg t’?“étlﬁ/ﬁ%l% cont?3a| ! (gle(ﬁquhee(rftl Cg%gut 8% and
about %% 30 of acr’EHelfhud)ccﬁmeﬂltya‘rers dlmmdvu:smg thdg}oeune dilsnadadomze descsbisdf an
el as orrerl 0

or ganopol )? i@fﬁésp §¥rbnﬁq ad(fégta}’"e ggggaﬁi% 89@%}?%%3?98’ Z%I%atgm(u? et hane
pr epol ynempagsuatir ciabdnetl oﬁapmtsaioocamra& WYpagts dvaadyqubfeﬁabﬁly/cfrofn apoutd parest ;

or ovi dos. SoBEBEFO 0 Pga dar g et 3 but Bl B et Wurgrs O ERHERE o
agout 0. 4;&&& awzt?ggfgﬁ?wéeg?b@%%?@gar?mgMZgbel;taﬁwauetcmmmmratbd@O part®1% and
about - Q surfa

Agai n, Chavaltndanes BEbed ampoa ety Ceupge o Paf MBS ARL -SRI IR pary,

pr epol yﬁercsnﬁsﬁtrfatenolbymn2|ang4a:tartawtaeatrpeombusoévm bet ween about 60 F and 90
F during storage ov

a east. 2. nont hs nd vvh tabl e
concentrated composifti S&’ﬁ’? ?ﬁﬁ?ﬁ?@e Ct?@tp\?élilﬂnar% CHRRI, % Béstg}o’%s%l i ds
when dri eGbodt B¢ aiid abotit 80X @ERtnyht prepslydiek; Lheedeamsabbgt I%ané almlt dPA off dnon
factors as dSCI’I ed aboye, that C at_a tio
of from aﬁéﬂﬁ Q pEY pgegﬂgrg}g,r%e?\geenf{b@m?%% ?233%‘%@? abloou%anfm@ly%iz})&taﬁg
concent YSateﬁluls’i@tO beawden dbeulitel% and st 4% of afttretmmmdomopolympaemslmooomam at e:
100 parts e 0 ts .co trat part o r
pr ef er abl y0O¢ W(LM%BBEP&?L‘B%%J)P@ 8?3?\13% Faren a %883/"[ ?“ﬁ%’t’g &?é’ og%o%?ﬂ 25
parts conggifiafodl The déHtep@dté maAlsoabatain Hdnwmbpne@ 02 %oexthd abbatd). mmfa t he
treating co tion is. forpmed ddln tween 2
and 4 par t@%y &IYCBf fhiaeryads © 8‘(‘%?29 ﬂ@é‘?ﬂq(bgl} 8? %Jcéa Ff\l on in
one enbodim®umdrncl udes: between about 16% and about 30% of acrylic
prepol yirer; between abou 1‘V ast oneri C. ex
prepol yfter;  bet ween 18538 )QOEIHB ’ﬁ%ﬁ%itéléﬁ@%ﬁﬁngﬂe‘éfﬁgﬂ%%tbﬂ}gffg%ane 15
emul si on; Hmtmaooatbm% aric%tmdzabmmcr@% pfepalymeetummmbepm% rnad akoni (386 on;
bet ween out 0.02% gnd abou %of a.c : b bout 0. 02% and
about 0. 2% ép e!ﬁ‘SE?P%PF‘tC%tF’ﬁP’EePﬁiYH}m %Fﬁﬁeeg atrffé afﬂéd ?’Pé’&'f %o P '@nt ai n bet ween
about 0. 025 adgobitskane edbdsih; Between about 2% and about 3% of a urethane prepolymer

emulsion; between about 0.03% and about 0.1% of a catalyst; between about 0.03% and
25 about 0.1% of a polyethylene glycol diacrylate; between about 0.03% and about 0.1% of a
surfactant monomer; and between about 0.03% and about 0.1% of a graft initiator.
This concentrate beneficially has between about 25% and about 32% solids,
preferably between about 25% and about 30% solids, when dried.
The surfactant monomer can be any surfactant monomer, also called an ionic
30 monomers. Such a monomer may contain sulfonate groups, such as sodium vinyl sulfonate,
sodium p-styrenesulfonate, sodium methallyl sulfonate, sodium p-sulfophenyl methallyl
ether, or sodium 2-methyl-2-acrylamidopropane sulfonate. Such groups are known to
increase hydrophilicity. Carboxylate-containing comonomers such as itaconic acid are also
surfactant monomers. The preferred surfactant monomer is surfactant monomer is sodium

35 vinyl sulfonate.
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pol yet hyl ene gl ycol diacrylate and between about 0.02% and about 0.2% of a
surfactant nononer. 20 |In another enbodi nent the stable concentrated
conposi tiwo ozngisudes bet ween about 20% and about 24% of ®CmMISZ/09438

prepol yner; between about 2% and about 3% of an el astoneric | atex

prepol yner; between about 46% and about 52% of an organopol ysil oxane

enul si on; between aThetgrd¥nitidorabauite @%b aimare saltstdfdiecAgy €p.dly e mixtwmsl si on;

bet ween about 0. 03% and.about «0..1% o , n t 0.03% and
25 about .ei%}?afg?s S %egebteﬁoﬁ'eﬁléméﬁri%%’le%85%%%@%%?Bg%%?ﬁ%é%&g‘gg’ut 0. 03% and
about 0. 1%esbenzoates or it therenforrer ; and bet ween about 0. 03% and about 0. 1%
of a graft initiator,,Thi oncentr, Lciall t 25%
and about 32% sol i dgtheﬁ?%?rg?cg%?sf/er@%ﬁ%ﬁﬁrﬁg{%g{lﬁfgégg%gpglg%%%ﬁ(?&?fg%I i ds,
when drS edtabEhengusitian bamdficialydorherdariudes batwees ubdadt 4détandwbautdls ofd so
call ed an J oni 30 noners. ch a n ontajn groups,
such as scﬂﬂf?fﬂ‘?ﬁw ﬁwgg%fqroeﬁgqlg,%%e&ﬁ%ﬁl @ﬁ?‘%@% )/7 ?‘gﬁggﬁﬁf@ﬁgfgﬁhé%gﬁﬁ
rzre';rgfllhl IyI Ssula%alrpaéf_er,absﬂﬂmmmbstlm f.m[aﬂdygomﬁlti%lolfylﬂuomaﬂgd acrglates odi um

- yl -2-acryl am ropane s ate. roups, are ase
ydrophi 11city, car doRsParacagh eubhrgresieh il PRl Pal e bie bEE 27
al so sur fcandrepdlyeaperdiver furth€heompprifes betedters abdua Vamtd abonoheh of 8 flsardatkot ant

nmononer,4 S sodiuym 35 vinyl sul.fo €. .- 0818 / Th
arart 1 aeafls erine iR ved bl Pldng 2l e Sl fidph e prdtisl, e
t her eof , astwiesabolieds mef aromt 9%i ofial fardrgalkylherytet.al yst nmay be a peroxi de,
peracid, perbenzoa

te,.or, mxtures,thereof . .1f t cotton/ . {1 ber
conpri ses undyed coﬁ%m’gb‘?l'?&#l@fl a}sloﬁgllaf,%stt%tehe tg:aseﬁ gﬁ?({élcggﬁ%gisl%é? ?(%)%Jiwfeg’
]lcolenefi c: Elf;%ibﬁct ya&?hmds’tafﬁéﬂndﬁﬁhdé%ﬁadﬁbml 0. 4% and about 8% of a
uor oal kyl acryl at .0r _exanpl e .bet wee ho 0. 8% and, abou % of . a
f1uoroal kyl acryl aﬁ@f’ “ﬂ)‘fe&fl@? %? Jelatgs %@Eh %&&ﬁ”lelt.r%ggngﬂghﬂg%c{ toiﬁ%%oa% a
f | uor oalk ybn@atryfed cempdditiore fon eentingdottdnpodlebter fiberposi ti on that provides a

preferred trea%ﬁy%ﬁgﬁég,@)ﬁton/ pol yester fiber further conprises between
0

about 2% and a | uoroal kyl 10 acrylate, for exanpl e between
about 4% and about RfHetodaftleaiigomitisy fibastydtatres bepnefreviaidlypridted withrlyabout

I M T T o T T L
stapl e thapy ofdcrdie prepgdyreet; betheesabolin6.08% et dbont 20 an elastoerrit dateot h t he
SLabl e Iy Soument L ) B8 e o3, S RAESL RS SOTRES ek
about 0.08% and about 2% of a urethane prepolymer emulsion; between about 1.4% and
about 11.5% of a high density polyethylene prepolymer; between about 0.8% and about 9%
of a polyamide prepolymer between about 0.0004% and about 0.15% of a catalyst; and
between about 0.0004% and about 0.15% of a graft initiator. Beneficially, between about
25 0.08% and about 2% of a non-ionic dispersant; between about 0.0004% and about 0.15% of
a polyethylene glycol diacrylate; and between about 0.0004% and about 0.15% of a urethane
acrylate are also included. Again, the treatment composition is stable with less than 5% of
the prepolymers self-polymerizing at a temperature of between about 60° F and 90° F
during storage over a period of at least 2 months. The solids content of the stable
30 composition upon drying is at least about 5% by weight.
This treatment fluid is contacted with the printed cotton fibers to pick-up
between about 40 grams and about 120 grams of the stable composition to about 100 grams
of cotton fibers, beneficially between about 60 grams and about 100 grams of the stable

composition to about 100 grams of printed cotton fibers.
35
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A method of treating cotton fibers that have been previously printed with
dye includes providing a stable fluid conposition conprising: between
about 1%wod2akesut 12% of acrylic prepol ymer; between abear/GodDefsand
about 2% of an elastoneric |atex 20 prepol yner; between about 3% and about
25% of an organopol ysi | oxane enul sion; between about 0.08% and about 2% of
a uret hane prepol yneFinehyltlse matho&ﬁtdmbncabh@th&gmﬁﬁdpdlynmmfomn Bomgf a

hi gh densit | yet hyl ene prepol 3% of a
pol'yarm do. B RBEPERHASEr i ane RBHeT DUB0 e o pahY i ace 2aetberdie O
and f bet wesufficibutfor & I0Q0UAUF afitie phrpotynterd &% Hlicome @ilad polymierizaingo polymers

Benefi ci al n a t 0 out 2% of a nog

di sper santg‘}égE‘? \Aﬁheam)rﬁ &Jff’t%’@(;%%g# %rr%F 81 f%ﬁn%ftemperatﬂ{ F)ﬁy? %erg\ge%q ycol
di acryl &t egboanpsiFeF wak400HO arid the aﬁyﬁmﬂgxmmnds ddwedn £holb90 sefcoadsuzmt Iaminutes.
acrylate are also i nﬁlpuded Wﬁg&éﬁ&e‘sﬁa ?oerr‘i‘n%osil gotnncégltr%%ssl %er%eh P&ha}béo/e W th

| ess than 5% of the nperat ure
bet ween abgidabolt Fo% o aﬁ@h&pﬂpollyﬂ@r ﬂietwe&gabowteﬂr 2% apénbad 105%@1f aheast 2

nont hs olids onten o b 1en I i t
T oSO R s S TR 1R PRPE oL B et °
printed com@mohjb l%ik&WSert gbopt 0RYagnd dbegm&eé% aflouethdie gepoipmanemualbions bet@een
gramso about , 1 of cttonf b
enet i o1 fipubefuied BaNEDh BbF Bﬂgb Aot dher B B el o
gg/rrggi |8 t1 |1 o%dz}:baggbﬂtg,%% k piepplyntet Betweot hlmmt)l(lﬁemand%ouml%mf a

in ncI rafted
pol ymers t tARIgHmA Zcﬂl??t%?f’él a@ﬁﬂb@b%?n‘?el?orﬁhgcﬂ Pg ﬁ@g ?"gsf"‘ efr%an?ehg
C(f)lt ton fi P@F etiyenetpQs0LE dnd ahoﬁtﬂnmroﬁ}aunbﬁ-lomuﬂfspeﬂsmt bétweeraibdueﬁ.ﬁtn%al f of
the prepo and, 0 rize d t
the print e PB‘E?{‘I ‘btjearpo )—’eceB}i‘ﬁ (iog,gla%éﬂ' at%raypﬁaﬁegﬁ,ﬁbglgﬁﬁog A be oo
bet ween15 a,tp%léf aAl@then@adyBidGrévidesth prefendd protuct. i Ties flid bbduidarf cahltsel,tbelo
seconds and 0 mnutes. |In one enbodi nent the stable conposition

conpri ses: Sig¥fween about 1.6% and about 10% of acrylic prepol yner; between
about 0.2% and about hﬂorﬁ%ﬂfodﬁﬂentﬂieaﬁihlmmposht&hﬁﬁérﬁéﬁmglgtmdcdmehween

0. 2% and BENESIDUFG aLput P dY USRS Ay LEREPEPEIET: FOVGRATTC) AA0TH 206
:Rg :ggut %&g%/@%fcﬁ" Al egeltstcgﬁ}gd Tafex pﬁaplysg&ﬁtyl m\ee@rmm §¥seind aggm\éz/mem%mout 1. 4%
and, 204 Lot ol AoPOLYAM e, B RBCl MIE) DBLRen A0OWL 8 TR a0 BRolt
initiator. efgRioA; bét{i@erpﬁlﬁﬁl@l%% arief aboat s\@w;ofauﬁgm d&sﬁ%ﬁ@dtl@lﬁﬁﬁbmbo%e@j a
AEARTUN R W T O JESTACKE E, ,
of a uret hgwt 805% @ﬁaecdﬂcﬂ?éﬁ Wee’h aDoef ®0063d apd ablig 0. OS%szi paftdnisiaee) d, of
course, bebetween about 0.3% and about 1% of a non-ionic dispersant; between about 0.006% and

25 about 0.05% of a polyethylene glycol diacrylate; and between about 0.006% and about

0.05% of a urethane acrylate.

In yet another embodiment, the stable composition is provided by admixing a
stable concentrated composition comprising between about 5% and about 24% of acrylic
prepolymer; between about 0.4% and about 4% of an elastomeric latex prepolymer;

30 between about 15% and about 50% of an organopolysiloxane emulsion; between about
0.4% and about 4% of a urethane prepolymer emulsion; between about 7% and about 23%
of a high density polyethylene prepolymer; between about 4% and about 18% of a
polyamide prepolymer between about 0.002% and about 0.3% of a catalyst; and between
about 0.002% and about 0.3% of a graft initiator with water or other solvent. The

35 concentrated composition may further comprise between about 0.4% and about 4% of a
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stable. In one enbodi nent the stable conposition for treating printed
cotton includes between about 2.4% and about 8% of acrylic prepol yner;

bet ween aWwouwk/0818826 and about 1% of an el astomeric | atex pCeEprsoyoEss

bet ween about 6% and about 20% of an 20 or ganopol ysi |l oxane enul sion;

bet ween about 0. 3% and about 1% of a urethane prepol ynmer enul sion; between

about 2. 6% @nibnabditeréinh Yeoicen abb@h). a6 hid/atpat 9 8ehyT epelygthyipmd glyen ;

bet ween about 2% and. about 6% aof ol yam r epol r; betwe out

0: 006% andaisSEf 20 BavKEGE oot AR BB ERR ROt BB s lhding s A0EEC. o506
of a graft of thk kiaBle@oncenhateie et saheuk was évioudlyadeseribellfoodther stadrde i oni ¢

di spersant; between about 0.006% and 25 about 0.05% of a pol yet hyl ene

gl ycol di atFRFHeS- and bet ween about 0.006% and about 0.05% of a uret hane
acrylaté. In yet anoThetorrsiesedeovrhpositivn isstableavidoiepothat 5Bofitse prepolynheds by

adm xing a_ _stable.concentrated conpositiaon i si.ng.bet ween, about 5% and
about 24% ?ﬁlE H@WF’P@ng Bt & ISBIRFH e ?%8%3%061g§pp g aﬂ‘%@gn% cﬁ‘ﬁ’ggtstoﬂ%eoq‘ve%%

el astonelriperliat(ﬁ)gt lHa@tFJZl)lhlbth.; b30 bet Wegn about 15% gndbabout 50% of an

or ganopol ysi | oxane e sion; between about... 0.4% an out 4% of,a urethane
pr epol ymer emul si on; ?Egmﬁlgﬁoa%ﬁ?te%grgnwg%mmm b%?’veﬁn ?Odlltl?gé"n@lﬁ

pol yet hyl emigoupBSRFOUIE HrefrabiyertvanabbuttByamt adoatBs2%8%idd, when dakd.aThele

prepol yner bet ween, about 0. 002% and ahout, 0. 3% of a catal yst; and between
about Oqgomcﬁﬁ%at%ﬁ&&va@?%q%“gw doét‘“%ﬂé‘lﬂﬁl VHCL PP Ut h water or ot her

sol vent. The 35 conc¥ht taicestrate ogoisd diled withl watsrtaliéed atanpeiplaeatiedfifeen about
0. 4% and about 4% of a -22 02/ 081811 PCT/1IS02/ 09438, nan-i oni ¢

di sper sant 309 £\RaEH clsETrate 1 %%)ga R SaWEfe%lt&ﬁl?Pub{. WBTF cgnc‘rggfr?,tgﬁ[(}g Ipéﬂﬁwﬁﬁe% ol

di acry! at epreftsblh BlowLeibuab puiits CordORABAANOD phrtsuvatér 3%boit 50 pareicbaveatrareriydat e.
The dilution of the stahle c nceﬂ{raﬁg ig t he same (gim\/}gs revi u@zﬁ
described PHtS Witiemose BESIGIablY ioppahous { @ partscopfentrai | t erctBﬁB% i“Pion is
st abl e Wt BartCdoncértare: 06 gHrtstiigerpr epol ymers  sel f-pol ymeri zing at a
tenperature of between about F and lﬁo F during storage over.a .period of

60
at |east 2 nonths. THeORSSMdReH RmtiabIF soPCeBEHET FITROS! W%ﬁﬁﬁ’gwgn
about 10% gwyht 8edRidabdRPAMR bE aGylidpRpElyRbE; betrlenrbsutalye uhd 2t a%ofalout 32%

B e RSk Sh S G AT S e e,
wei ght rat b@uRfonf b&WeeBtsutt 1% A bSuCINGEA ukclific pted]yradrienuleibgbetvieedbout
RS W A N N G AT T
wat er, nor gnP4Rfuel $92lof afpoRahalOpepdIPmBa betveeR ABERHGELE and bupansof@t er to
about 25 catalyst; and between about 0.01% and about 0.2% of a graft initiator. The concentrate is
further improved by including between about 1% and about 3% of a non-ionic dispersant;
between about 0.01% and about 0.2% of a polyethylene glycol diacrylate; and between
25 about 0.01% and about 0.2% of a urethane acrylate.
In yet another preferred embodiment, the stable concentrated composition
comprises: between about 12% and about 16% of acrylic prepolymer; between about 1.5%
and about 2% of an elastomeric latex prepolymer; between about 30% and about 40% of an
organopolysiloxane emulsion; between about 1.5% and about 2% of a urethane prepolymer
30 emulsion; between about 13% and about 17% of a high density polyethylene prepolymer;
between about 10% and about 12% of a polyamide prepolymer; between about 0.03% and
about 0.1% of a catalyst; between about 0.03% and about 0.1% of a graft initiator; between
about 1.5% and about 2% of a non-ionic dispersant; between about 0.03% and about 0.1%
of a polyethylene glycol diacrylate; and between about 0.03% and about 0.1% of a urethane
35
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15 parts concentrate: 100 parts water. In one enbodi nent the stable
concentrated conposition conprises: between about 8% and about 20% of
acrylic pwepalogrser ; bet ween about 1% and about 3% of an eicagtsowesssg | at ex
prepol yner; between about 25% and about 46% of an organopol ysi | oxane

emul si on; between about 1% and about 3% of a urethane prepol ynmer enul sion;
bet ween 2Qicaimelt THS Ytablectoabaitated@%mpbsidon cginprses betweep abgywt 2504 amkabout

prepol yner, . between abaut 7% and about 15% of a pol yam de prepol yner;
bet ween a wso@‘%f@“"ﬁﬁ&%bout 0.2% of a catalyst; and between about 0.01%
and about 0. 2%Afairg tigs @hft initiator advantagdduslycamyeists asat énssaltﬁ of Fhevg, CopCoyed

by i ncl udi ng .bet we t .1% nd about . 3% of a. non- :
bet ween at5’6 lx'@rﬁltﬁ%}’e(gﬁgﬂﬁ%@f % nf%l%#ude DOFTECHVE %*ﬂe gﬁl}%g ?%rg % ate;
and betSvesmrordodidivet, f6r &hiiplaaipaboide, fera2id, pbrbanzas, banﬁxtanasyllmecd Urna yet

anot her pr ef er‘i{&ld e"ﬁmi‘%@ the stabl e concentrated conposition
conpri sesP S % and about 16% of acrylic prepol yner; between

about 1.5% and abowga¥sthd inaentfinatdoanintdsto tatteeatadrpepdicy;ms wellos toerticleabout
30% and ahout 40% of r SI(|1 ane enul si on; between about 1.5%
and about 2% ﬂ}destar%lﬁgig ﬁ%@ﬁﬁ Shul si on: between about 13% and
about 17% of a hi gh Theriavdnyiopalsyetlhtes &rimthnt}mmdbyemeatmehmm«md ahthe stabl2% and

about % of a yam de en _abput 0.03% and about 0. 1% of

a cat al yst® OnT?é‘fr%ﬁgﬁ°%8ﬂf18’6?‘8357¥§ﬁ%é°§§82ﬂw¥95%} g? Sa graft initiator;

bet ween about PRISIEDNGOITON/PRGYHSTERION- | oni ¢ di spersant; between about

0. 03% and about 0. 1% ol yet ene col Lacr bet

about 0.03% and abo trsatwng ﬂé"ﬁ%e@g‘ﬂ%’ ?g %ﬁﬁ@¥%§qqlbem

PCT/ US02/ A4e8Beenagevibadl e prifted svithtdyb Ilsademmwﬁerm ethe pnmad chlt@]t?ip(dpa‘sparl ses

bet ween abgqut 25% and about % S. dried. A h

i nitiator HP§FAE Sﬁtgﬁﬁ%cfvltgé‘rﬁ??)?es%%ﬁ5301%13??“4}81? °‘§HIP‘?S§“% eh&ém?t(}o} . or

el s b i e e ittt e
Xi

per benzoat!@eX BrEPRIYRY ’rl?%w?ﬁr?eaﬁ’%tfé%lﬁpgﬁgoqgésga ? &qugar}%g{ygﬁ ’@PEFWE}PO Agai n,

the i nventbeaﬁhealaseutrmd)woeﬁd abouit €, bf Lpdleshide pelpotymersbevebdén abdut 2% dndc| es,

fabric, yarn nd_staple that include treated fihers.. The invention al so
ol at o5 1 Gonudlohan EMesive B ST RRHID I RPN P e Ry B
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descri bed (ie526bha pdlyethplend gBdolcdibdrolatermt westeeh about 0.001% and about 0.15% of a
surfactant monomer. The composition is stable with less than 5% of the prepolymers
self-polymerizing at a temperature of between about 60° F and 90° F during storage over a
period of at least 2 months. The solids content of the stable composition upon drying is at

25 least about 5% by weight.

The contacting can be by any method, and preferably the printed
cotton/polyester fibers pick-up between about 40 grams and about 120 grams of the stable
composition to about 100 grams of cotton fibers, preferably between about 60 grams and
about 100 grams of the stable composition to about 100 grams of printed cotton/polyester

30 fibers.

Finally, the polymerizable material in the treatment composition is
polymerized onto the printed cotton/polyester fibers to form grafted polymers. This
forming a grafted polymers may be initiated by drying the printed cotton/polyester fibers at
a temperature sufficient for at least half of the prepolymers and organospolysiloxane to

35 polymerize into polymers grafted onto the printed cotton fiber. The drying temperature can
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fibers are contacted with a stable fluid conposition conprising: between
about 1% and 15 about 20% of acrylic prepolyner; between about 0.08% and
about 2%wbD cansslinst omeric | atex prepolyner; between abowcTA%0z0m3@bout
35% of an organopol ysi | oxane emul si on; between about 0.08% and about 2% of
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0 A . 0 [0)
12%0f 2oyl G R RO I SRS BR800 P28 BheRR Mo i T ot
between about 0.4% and about 4% of a polyamide prepolymer; between about 1% and
about 8% of a carboxylated butadiene acrylonitrile prepolymer; between about 0.005% and
25 about 0.3% of a catalyst; and between about 0.005% and about 0.3% of a graft initiator with
a solvent, for example water. Advantageously, the concentrate also includes between about
0.005% and about 0.3% of a polyethylene glycol diacrylate and between about 0.005% and
about 0.3% of a surfactant monomer.
The concentrated composition is stable with less than 5% of the prepolymers
30 self-polymerizing at a temperature of between about 60° F and 90° F during storage over a
period of at least 2 months.
The stable concentrated composition comprises between about 10% and
about 35% solids when dried, preferably between about 25% and about 32% solids, more
preferably between about 25% and about 30% solids, when dried.
35
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el astoneric | atex prepol yner; between about 9% and about 27% of an

or ganopol ysi | oxane enul si on; between about 0.3% and about 1.25% of a
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about 0.03% of a catal yst; between about 0.004% and about 0.03% of a graft
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di acryl at e; o, Det ween oyt 0..004% and 0.,03% of f t
nonomer . Ia;l?oka}tgﬂ) s &ﬁ%‘i ?V‘%’Pt é%oogiaﬁ%’}%f pfﬁ?%&s‘%deé’gﬁg‘%c%‘r%’g‘sﬁ 1‘?’8%892&%92%%@3 by
admi xi ng  e23tdmdrivdatex prepohimer; boweantboat 40% endrpomit 60 Yo femnginepolysildxeneveen
about 5% and ab%gitﬁ 40% oft r %i C %p(%l Dj?get e b,o% 9 Z]go about
4% of an SIHEYERrReEenAPRY %ﬁé‘ﬁ F%’g:’ e%ll\g@%rrln laBB%e\l%ogB&r’angwa%loauP % of
anI or gaﬁ;opmtlylbbliutcwaaéa gﬁf?bﬁ)ﬂﬂﬁd butb?itenﬁ/mrrylahmuﬂb' .b p@et:pM&mo/ dbatbeert abbid la.Dl%
pol yam de pr.epol yner; .between a 0.an u r .
but adi ene aﬁé?@?‘& -Ypiofa Cﬁﬁagﬁglaﬁ}%g%;weﬁ%?wgg‘oggg%ﬂd %9%@@%%a?c1%1 %%ﬁgrg@%@qo' 3%
of t ﬁ cat aI”llsmts;ta;bw?nbaitmmklzcmmmttioﬁ.aﬂﬁeﬁ%@nublﬁbksuﬁndD.u{k%@eﬂwean gbaftin.(1fb ][ i ator
Wi a sol ve r exa er. vant agequs e n al so
'l udes: Betage CBat s TRty e el BRI R ep P Gur B0 A k0 B
di acryl at mHHR&behNMmta:g@mme@.. 005% and about 0.3% of a surfactant
nonomner,, The concentrat ed. conposi t.ion is ble with,. ess {. . 59 t he
prepol yHErs 130 sel fmﬂﬁrm?%ﬁﬁélﬁengh? 8%%%58%?“ agefi CBg’Pﬁlgelgﬁlpé{%ol{?tﬁg § 60 F
222(:2%[ F Sdttwm @bw]ﬁg@aﬁ)d/djoua24%ejfgmq'11obr@blyhein$blet\§eem;iob‘s1.Sfﬁrm?(,igigawl F' .
rated c osi tion ri ses between abo 0 u sol i ds
when dri edz,'gjo ﬁﬁgggﬁ%ﬁoweﬂsﬁﬁnm% er’;)\g&)’ %ﬁ&ggﬁoﬁtg @%gfgrbsoélf ?%g’,otfﬁ%r e0
02/ 051811 PLT/ US05] 09435 L n one. erboripent L he. St able cortent rated
0 entrate
conposi t i dHERHEPElBEMTER AR, 3 4%3%3%5% gl??g a%fgﬁpﬁgt%g/c)lb&aﬁ%?@?ﬂ??@n tPgepol yner ;
ggg\é\fezb%l}ﬁﬁ%olﬁ‘ﬂ{e@?&ggg@ ut]golﬁ%oa% anl abelha&_tm%mfl ia&ata@tsemepmﬁpmlgmm.m%eﬁ&\eten
0 0, 0f .an organo ne, .e n;. between abou
Sbout 0 SR oS e L SoPl T By SN B SR bOUL
and about 1L S or e catalysr and betveen About 0. 0. % and. ahaut 0.1 % of
: 00 cata . _.and, be n u 0 and, abo : 0
a graft initiator. aﬁh‘?e‘“%’i“é‘i%“&‘@ﬂ%ﬂ?‘\?qg&é?f?"é‘zq%%?fef %@ﬁf%&%ﬁ?&r B, y (;I S0
i ncl udes beherae fiBo ke id.tAd PormaTde:atdout 0.1 % of a pol yethyl ene gl ycol
di acryl%e and between abogt 0.01 % a

.about 0.1 %of a surfactagnt
mononer?? 10 I'n a pr dPEPFEMPadisGG; g thag‘?rafﬁfrgm(?%%%'t?rﬁg O@g%%‘&f:f’i on
i ncl udes @gtovaaRuakRAkéredB Ta anctha@mbioddAdnt Gie iattaydri comipriegod saeest;Fephigneen

about 1.5% and about . . . .
a mpxture thereof. The catalyst comprises a peroxide, peracid, perbenzoate, or mixtures

thereof.

Again, the invention also relates to the treated product, as well as to articles,
25 fabric, yarn, and staple that include treated fibers.
The invention also relates to both the stable treatment fluid and to the stable
concentrated composition for treating printed cotton/polyester fibers.
COTTON STRETCH COMPONENT
It is sometimes necessary to use cotton fibers in a stretch composition. It has
30 been surprisingly found that cotton fiber with a heavy loading of a particular prepolymer
graft combination exhibits not only excellent stain resistance, good hand, and excellent
crockfastness, but also exhibits excellent recoverability after stretching. A corﬁmercial
mixture used for this purpose is a mechanical blend of cotton (about 95%) and SPANDEX
(TM) or LYCRA (TM). While the previously described formulations work well for treating

35 cotton fibers intended for this use, a special stable fluid formulation useful for imparting
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2.5% of an elastoneric |atex prepol yner; between about 46% and about 54% of
an organopol ysil oxane enul si on; between about 1.5% and about 2.5%of a

pol yam dewoprepstiyner; between about 3% and about 5% of aPpcarusoxyd4as ed

but adi ene acrylonitrile 15 prepol yner; between about 0.02% and about 0.06%
of a catalyst; between about 0.02% and about 0.06% of a graft initiator;
bet ween at%&éﬂchﬂblﬁ@%ndmébo&bﬁbﬂltﬁto%%ﬂﬁibarspmdlvdﬂs rbyetveaaea abqﬁt}(b&% add about| at e;

[T cat i ng LY BRI PTERUTRT ForyEte Prerl S B Gamer RalUmashe

fibers ar Qllld@n& h)%t\if/&lhrﬁboﬁt 6% xhd bisout 29%|ofacsna:oaabﬂ@nmm¢n thleawegn abouti Ini%i at or
conpri ses ther

salts _of Fe o f. 1R
anot her ri’%&f’i 3%‘?1@’ Wﬁfhﬂ‘%tbtgfwet?gﬁB?‘i‘t&e(éogé % "s%ﬂdtarg(? i:gé ogf 2 < ﬁ?ysﬁ Ayt ure
t her eofs ‘Baﬁ;v&atafabwm .000a%p fridseb®u o). me%cvﬂacgeaﬂ ftiac. dAd\pﬁtalgﬁmQaﬂe, trdéltment
m xtures thereq ain, i nve o re o e freate
pr oduct , &Q”\RBT"PO‘% H‘cé‘fquBFté"seena t?@t?@“%’ §Lﬁut ahstdp ?%QQPE' ?‘H@? i ncl ude
treated fidp@obdiadiyfatd Mmactutwesn #ban0.080434 asd mmubonh% b wetaheadrylewt ment

fluid and tg%)pé)ﬁhe stable concentrated conposition for treating printed
cot t on/ pol Ay EPTf i bers. COTTON STRETCH COVPONENT It is sometimes necessary

to use cotton fi berSljﬂlfke&)tlﬁdrE&h&&iﬁ@{m@ﬁﬂn‘éht@ﬂvhlbh amtaga&ldppmeaubmmgi ngly

found that cotton fiher with a heay E,&'Qg gﬁt%%sapgpﬁ @Fiﬂ%ﬁ@g" %Seo?%toﬂand

graft cohftRagBmespfipghrerzig
a][ld excel Ilgﬁt%]van&rg@%{sfﬁﬁwe@ﬁabobm(mha@b@thoge ]tcf@r mﬁlplelmeémeuw%hnau ty
after stretchin (o10) JCla ur e e or tnis urpo

mechani cal2® B‘Fte7r/g Skchd ‘I’i‘g("%{h(ﬂ}‘t’w& ¢ tgﬁ agbﬁﬂb’élj@mh(#% @9“? ?@R?Ct‘ﬁ\/p

Wi | e tpe bo@fgmau wﬂgﬂlyhﬁiﬂ;f@rrmbﬁﬁkeé@{d@ldr@t aﬁ)@sﬂmfrtﬂg thﬁlk'dbri?;% rffjlﬁ)feﬁﬁlt)ﬂglo%
cotton fipers |In e r this u a € | or

usef ul forse?or’rlﬂéertgl? %&m ¥ rmvgrztp(gg@gf%/; %egbbf%ﬁ%fe@r%‘é%ﬁ% {%;R@nd
recovereith hbdutt108%ObE @snoxflglbﬁrs&el %ﬁdﬂiﬁ%eb@e‘ﬂ&ﬂﬂwﬁb@wst&tﬁ% fRdamb O¢sults,15%

of acrylic prepol yner bout 4% an out 9% of a hi gh nol ecul ar
wei ght sﬁ’lt ﬁfr?eandﬁgf’fﬁf?giya\gﬁ Qi%nﬁ?lﬂn 31?8?}?9@% Cof a silicone oil

emul si on; between abQiilanthsdSeslyAnel calpoiticki¥sableavith REOmag Svpettheen about
0. 0004% and about 0. 15% ]8

a catalyst; and_5 between ahg 0Q4% and
about 0. 139%% YT&“@F%% PO eFF‘éﬁéFateﬂERPé%‘t‘rﬁg’égﬁ@feﬁn aP‘PHé%B g&“ﬁ@ﬁ ?: uring
conpositi bergxées&,em?w&%faqaga\g@ﬂmﬁb@ut 0. 0004% and about 0.15% of a
pol yet hyl ene gl ycol diacrylate and Bﬁpween about 0.0004% and about, .0. 15%

of a urdthane acryl atBe stptchableraiipn fibprs arecogtag (FeaBANLCPBROSIEAR s |
whi ch advaphruagsdtvedhrabdufdd gassAbd adht 200 efantf Ffthd agolaeémpwlt{csfptrol abblrg of

bet ween abc())ldtgrazmsa (l;]td co?tgrcl) l%itbego/l%entegga{l}? ggtlwggn z?boutt 28 g?acr)lgst and about 140 grams.
Beneficially, the fiber is dry before contacting the treatment composition to enhance fluid
migration into the fiber structure.

25 The prepolymers within the treatment fluid are then made to graft and to polymerize
onto the stretchable cotton fibers, for example by exposure to a temperature sufficient for at
least half of the prepolymers and silicone oil to polymerize into polymers grafted onto the
stretchable cotton fibers. A drying temperature of between about 250° F and 400° F for a
drying time of between about 10 seconds and 10 minutes is sufficient for most fabrics.

30 In one embodiment the stable composition includes between about 2% and
about 10% of acrylic prepolymer; between about 0.8% and about 7% of a high molecular
weight silicone; between about 8% and about 30% of a silicone oil emulsion; between about
1.2% and about 8% of a urethane; between about 0.002% and about 0.1% of a catalyst;
between about 0.002% and about 0.1% of a graft initiator; and advantageously between

35
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i s advant ageously between about 3% and about 10% for exanple between about
5% and about 7% Such a loading will allow fabric that has been stretched
to about Wb@2mwefs1its original |ength, held for thirty seeaomdsp2ends after

allowing the fabric to relax thirty nore seconds, the fabric will recover

to about 95%to about 115% preferably between about 97% 15 to about 108%

of its origontad.061%and dvous Od.z%lob@p@l@ﬂhﬁbﬁﬂglymltd&acsylmmambbta\rebxyalbche sanme

results, fer east 10 tines on a treated fabric.
Advant ageo(ﬂ@%/efl?r%atbob'ﬁggs/p? %Weﬁﬁnéfi% P RIFRW T Sss than 5% of the
Irgrgpo! yners sel f - pol Phesstdbie dftgn;gdsn?ntl?nspepw{fmgﬂ euiboldahw&emnlwdlaebbtv&@nlﬁbﬁnd 90
uring orage, ov er.iod of a eas 0/S abl e
cotton fi b?z%'é’ @b?:‘btﬁt/ &8{£5y]\]75i RrﬁpQIWingr RS %?n?qbér%%ﬁ;g?ou% %%frag?‘g}g
bet weens abaoleciity \gélgmllmmﬁe,aﬁmuéen%Gugr(Hﬁand)ﬁbduh 87 %t cflal ma:merpd sirtulsoon; t o
about 10 amsbof lrc]&; tac‘gla Li be6r/s benef crball we 0665 ?%t%ro%@s and
about 140 FR0 abopl],0%640d 2ppyr 6% REa prefiape; be %ﬂ?%’g\d (?Q 8 ng the
t2r5e_?_':1rrent ¢fargaasyst;ibetvden aemlrtan(mﬁ% hd abou]gil) @5% of@rgrafnﬁmtmtbe bﬁet\mn aboutuct ur e.
e pre re nt and to
pol yneri ze” (iﬁ%/ ffﬁ‘?f“iprﬁg OAY%E r\gl¥(i ragry g&ﬁ% ?/utexpc?%ure to
a terfperatamﬂ%bsutfo‘d)i%eﬂhufdblﬂanatacryleeaﬁﬂepdsiginfer of the pr epol yrrers and silicone
I R e v
]EI LTE of befluié ebmpbsitién hOludigirdeccaralodt0toaand higsit B8%saffatiytic pndpofymernost
abrics. 30 1n one enbodi nment e st.ahl e composition..includes bet ., about
Do and. anBRYSTgRRN YAcR) A B e Dol R e B b BbotE: BR8P Soy of
a Ihi gh rmla_@lalabam 70%3bg:h§1116¢delcﬁmmﬂmbﬁtwgbnadtﬁuﬁb%%ﬁmﬁommw oﬁmﬁehmfana
silicone ail Sl o n a Y about, 8 ur,e
bet ween a ‘Yeel’)‘ BEBX? g?fﬂ;%m@ﬁlfo%g%o/}é’ 8?38‘1%%10&5& rwpena b@é’f/@\x@é%%é‘&f}&i’ %Q)O%)/?%
ggfog?ngﬂl d¢taler %ﬁg’gt/lﬂggﬁﬂd advaﬂtattge@ts b2eot/ﬁ€&ih a’bdﬂﬁ@]O@&}’E??/&h?mh@t%@ﬁaSSl 27 WO
ou 0 0 ene
gl ycol é%?%%@fié‘eaﬁ? Oiamagaﬁ é‘ﬁgllﬁ(%w %’Gﬁﬁgﬁﬁy}éﬂgﬁt’c"goﬁ% g?}/’ﬁetﬁﬂ%'gt hane

acryl ate mcgpghpf@blyrﬂaﬁe stabl e conposition in one preferred enbodl rrent

i ncl udes between abouyt 4% and ab ut 8%.of Ween
about 1.2% and about‘kﬂ%@?dh‘séoﬂ?eaﬁa@ %@8%%&1%1}%&%&‘@@ ? g@ﬁgg 0§ B%

about 10%@8;51)1%@1@%e12—¥)%yﬁ{er@u@ at b eanseratite Bélvedeanboutlsdl e %B(FJdurilngfi% and
about ﬁof a ur et hane; btetvveen aboyt 0.006% and about 0.05% of a

catal ys TIRERRYFT AP6TIPd Bf Y&t AR Hout 0. 05% of a graft initiator;

bet ween about 0. OOth@ﬁ@lamMEntﬁht&ﬁ%@osmomby@hbw ieedl abool 1036 aad y! at e;
and bet V\Bearll)ogtb 305u/t S(?ll sovglg{gn l’éﬂ refe rabl bgtévoe/%rg zfibo%t % 9 tang goutCS 39 sothds when
prepol ynmer? o p y
dried.
In one embodiment the stable concentrated composition includes between
25 about 10% and about 20% of acrylic prepolymer; between about 4% and about 14% of a
high molecular weight silicone; between about 40% and about 60% of a silicone oil
emulsion; between about 6% and about 16% of a urethane; between about 0.01% and about
0.2% of a catalyst; between about 0.01% and about 0.2% of a graft initiator; and
advantageously between about 0.01% and about 0.2% of a polyethylene glycol diacrylate;
30 and between about 0.01% and about 0.2% of a urethane acrylate prepolymer.
In one preferred embodiment the stable concentrated composition includes
between about 12% and about 16% of acrylic prepolymer; between about 6% and about
10% of a high molecular weight silicone; between about 50% and about 55% of a silicone
oil emulsion; between about 8% and about 12% of a urethane; between about 0.03% and

35 about 0.1% of a catalyst; between about 0.03% and about 0.1% of a graft initiator; between
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10 The stable conposition nmay be provided by adm xi ng a stable concentrated
fluid conposition including between about 4% and about 30% of acrylic

pr epol ynewp o2hgsneen about 2% and about 18% of a hi gh nol ecultsn2/oweBgyht
silicone; between about 30% and about 70% of a silicone oil enul sion;

bet ween about 3% and about 24% of a urethane; between about 0.002% and
about 0. 3%boiit (ROIatad wisdut 0EH wée polgttbylen®glyOsiodizunylateband badwaes abdutd.03egr af t

initiator, an vant ageousl|y bet wee . % and t 00.: a
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t enper at ure of betmggﬁsgﬁtgh?blgﬁot@a@%rﬁ%g%en lﬁcllaflll ‘R%EFVQPBPEB%‘%?;H a period
of at I%ast 2 nont hTheBnat atitkhbdreinonaembbdiateatcaopgixes b isaloor cabtspf Fe,efg, lat, ween
about 10%.and about . 35% | i ds, when drie ref erably .bet ween about. 25%
and about 0‘%’2% DUXHEeS ﬂ\’/ﬁﬁ%‘?ﬁ ?‘aP’i‘OZPfr eﬂ?"gﬂ‘é‘?"g %ﬁﬂﬁﬁgoﬁ tco{r%gs%staa%ﬁeo r é%t)igscoef r?t% b a('z ed

conposi ti Mg,joramictage betsufen 25 about 10% and about 20% of acrylic
prepol yner; between . gbout 4% and %tb%o t 14% of i | ar . wei ght
& i i

a ..high mplecu
silicone; between a oL IS i "’é%’&/&soq‘peéo’gfif’lp%&%g&)’ F%e%%alt%i on,
bet ween alpetibdfi8poandxabasitheréé of a uret hane; between about 0.01% and about
0. 2% of catal yst; hetween about 0.01%.and .about 0. 2% of raft, .
it a8 Cana” advAtEasEnns P Safkiedss BB Bt el R b o Bt s iy
pol yet hyl &newgl Yeeladhésivar iyitlaties a Sbaythtdihueencadeoyloni@ild, théaghndambaibder 0. 2%
of a urethgpe.acryl ate, prepaql r. In on referred. enbodinent the stable
concent  arLHG S T RO o e suimli MBSt el Buans Ue di it
acrylic profpsylinkets, hepamganarddeoutenGboat (0 B and 0.3%0)%referablybetiesnodbeau| ar
wei ght siljcane;  bet g, about 50% and, abou % of ili.cone = oil
enul si on; do@t/\?\é%a?ﬁ'!'gﬁﬁ % S%I%fﬁ(Qregf)r(‘}%]s,%f%%ef}?%%airaefﬂjéﬁ%,aé’ﬁ&agggﬁ “BBout 0.03%
and 35 HbeuissBnkifig plepalynrt,alryckifastrieed mriasolatstiiesdis dapoosad. Alypeferréd 1% of a

bout

ool Lo REL RO SR DL (SISO S0, L D Gt an
and about aBovdbdmiteriration riigRe i tydxglatedhutatitneraerylonittils. Etndy e moessanytto at ed
P O s ORL s R er TSRO0 226 cd abpt 2006 30L) e hsn, L o4,
The graft gopmidrabmpositiowne embodi ment conprises a salt or salts of Fe, Ag,
00, 1 Ot O XL e el Lot e Etos et e B e o o6
enmbodi Nentknb&npuBREX Sdéh adi@vaned ilcluf€baenz@at Bmited to, viscosity control agents,
perfumes, emulsifiers, preservatives, UV light absorbers, antioxidants, bactericides,
fungicides, colorants, dyes, fluorescent dyes, brighteners, opacifiers, soil release agents, and
shrinkage control agents. An example of a useful class of antimicrobial agents that will
25 impart antimicrobial activity to the fiber includes polymerizable protonated amines. An
example of a useful class of flame retardant includes polymerizable vinylidene chloride. In
addition, an antioxidant, antiozonant or other stabilizer can be added to the fabric to
increase its resistance to aging, high temperature induced degradation or discoloration. It is
beneficial to bind the adjuvants to the treated fiber to prolong the useful life of the
30 adjuvants. The adjuvants can in certain conditions be copolymerized with the treatment
composition, or may be exchanged onto receptive monomers incorporated into the
treatment. These adjuvants, if used, are added at their usual levels, excepting the flame
retardant generally each of up to about 5% by weight of the preferred liquid composition.
In one embodiment, the adjuvant includes a polymerizable hydrophobic

35 monomer or prepolymer in a quantity sufficient to substantially increase the hydrophobicity
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periodate, or m xtures thereof. 10 The printing of non-reactive pignents
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25 utilize the repackaged yarns as wrap or fill yarns during formation of the fabric.

The treatment composition may also be grafted onto staple and the grafted
staple is then spun into yarn. The grafted filaments may be cut into staple and the staple
then spun into yarns. The filaments or yarns or fabrics may be contacted with a solution of
the first component by a dipping, spraying, or coating operation. '

30 It is still furfher contemplated that the fibers or yarns may be contacted with
graft solution either before or after chemical or mechanical production operations such as
spin finishing, application of lubricants, or sizing. Furthermore, the graft solution may be
applied to the yamns or fibers after formation of a fabric therefrom. The fabric may be
contacted with grafting solution either before, during, or after chemical and mechanical

35 finishing operations such as the application of fabric softeners or calendaring operations.
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car boxyl at e- cont ai ni ng nononers such as itaconic acid. It may be beneficial
to treat certain areas or sides of the fiber or fabric with certain
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25 The formulations are prepared by adding a precalculated quantity of a desired

prepolymer in a container and to it add monomers, prepolymers, catalyst, graft initiator and
other ingredients of the composition. Each ingredient was taken in a concentration ratio by
weight as indicated in the compositions described herein. The contents were stirred to a
uniform solution.

30 Fabrics were manufactured and treated with formulations described below.
The fabric was then tested. Softness (“hand”) is the an independent tester’s reasonable
judgment when compared to a 100% cotton fabric. Crocking was tested using the AATCC
Test Method B with a crock meter, both wet and dry. Grading was based on a "1-5" scale
with "5" indicating no color transfer, "4" indicating pale color transfer, "3" indicating some

35 color transfer, "2" indicating lots of color transfer and "1" indicating large color transfer.
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Juice. Force the contam nants into the fabric, and w pe off excess using a
cl ean paper towel. Then |aunder the fabric using a detergent such as Tide
Utra C eaooe®ds#s1in warm (105 F) water on a regul ar cyclreT/vAbt/emssvashi ng,
dry the sanple. The three stains should 10 be conpletely (or nearly
conpletely) renoved. Rate the stains on a "1-5" scale with "5" indicating
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herein. The contents were stirred to a uniformsogutign 3ghtFabri cS were
manuf actured and treated with fornul ati ons descri b ein Y The fabric was

t hen t6‘35eGlyoﬁQfﬁeEiﬂ%ﬁeg{dlﬁﬁé}QE&ch&est@B4ﬁm(TM¢ependent tesier' s reasonabl e

j udgment when. conpar to_a 100({%\3,§Li0€@£{abri c. Crocki ng was tested using
the AATCC Urglhgneyue &> Resamig VML both wet and dry. Grading was
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- 31 WO 02/ BkRidericThASOZ50HA438-43¢aivy fast ness was tesp@d using the AATCC
Test I\/E%I(Suod 61.11 A Shrinkage was tested using the AAH:ﬁ Test Met hod

135- 19939 | Paionized Walirasi on resi stance was tested using #{fle Test Method
ASTMD1376 DH3Qnylbkusiosol. Exanple 1 5 A formul ation was prngpared that had the

compositi O{]Jrestltl]gnvglaci'yrllaticr,asblll—%o% (TM) 0.06
Polyethylene glycol diacrylate, SR 344 (TM) 0.06

Urea peroxide (0.1% in DIW) 0.06

25 Ferrous ammonium sulfate solution (0.1N) 0.06

In another composition, the diethylene glycol was replaced with additional water
with little degradation of finished fabric properties.
In another composition, the glyoxal resin prepolymer Ecco Res GB 404 (TM) was
30 replaced with glyoxal resin prepolymer Resin KLF (TM) and the formaldehyde in the fabric

was reduced below 30 ppm.

Example 2
A formulation was prepared that had the composition shown in Table 2. This
formulation was found to, when diluted at ranges from about 2 parts water to 1 part

35 formulation to about 4 parts water to 1 part formulation, and applied to a fabric at a wet
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This fornulation was found to, when diluted at ranges from about 2 parts
water to 1 part formulation to about 4 parts water to 1 part formulation,
and appl iwo ocosmi1f abric at a wet pickup of about 60% and pdmivsd2/ed43a
tenperature of about 340 F, provide a fabric with good hand, |ess than 4%
shrinkage, a crockfastness of at least 4, no pilling during abrasive 10
resi st ance pickap bhghoud 80%aandtdicd at £ fngietanie obhbaut 3H@AF] prdvhle aFhlericwitipgsod i on
L et MBS it eSS0 TR Eh o B Bl 2
For mul at i ofesigdincPyetingaintl arstdmabsiscanPaot & 18yt 36i ght 15 G yoxal resin

(T 56 1 gh ol - we. TP hamedetenEs Dy G hs BE Sty 1. 03
Silicong softener, Sequasoft 69 (TM 56.13 El ast oParts BylWwitight Hystretch
V-43 (TM 2.80. 20 i oni wa 0O D ethylene glycagl, 1.0 Urethane
acryl ate, éﬁfﬂlfégeﬁm’er@ﬁggﬁm@w@e&ﬁ\@ ene glycol di acryl4a8[6;, SR 344 (TM
0.06 Ur eapemhexd 410méf/Reparbin¥YUMTQG 1 2ZBMyer r ous anmoni2udd sul fate sol ution
(0.1N) 0.06 In.another c it he di et hyl ene glycaql, . was replaced with
addi t1 onal AgalispreRg ﬁﬁef’r%%q%zc?&g?%éu on of Finished f o properties. In
anot helr COISBﬁsﬁdrhip@}ysil@hiﬂe,gA}?S)X/aéoffﬁMﬁ prepol yner EC((:OMRSQ SB ﬁ04 (TM was
30 rep ed wt oxa sj.n Resin KLF (T t he

f or mal dgﬁy ryli pr Yrﬁﬁrrﬁr‘caﬁ‘s%g\%ggﬁcéﬂﬁgel ow 30 ppm EQé??& e 2 A

formul at i OEMNEsMRTRRA, Blktickoht VIAAdTM)e conposition shown2i4s Table 2. This

formul ati on was found to, when diluted at ranges from a t 2 parts water
to 1 part 3%19MzedVaeh on to about 4 parts water to 1 parffornul ation, and
appl i ed t opalyleRldné ghicoPdin&rlate, SRIMO(TMA 081811 PCT/ USO2/00438  pi ckup of
about 60% and. dried a& a tenperature of about 340 F, pr&;/d de a fabric with
good hand SOfREsViRlH fovgtenr i nkage, a crockfastness of Y east 4, no

pilling 1dumjre¢g£@bﬁa§bmw sdl@$drst ance testing, and a stai m.gsesistance of at

| east 3.5. TABLE 2, Fornul ati on _For .Dyed Cotton/Pol yester Fabric 5 Part
By Wi ght Ferrous ammonium sulf%te 0.IN solrutlthY y %Of S

Example 3
A formulation was prepared that had the composition shown in Table 3.
20 \
TABLE 3, Formulation For Printed Cotton Fabric
Parts By Weight %

Polyamide prepolymer dispersion, Micromid 632MPL (TM) 10.89
Urethane prepolymer emulsion, Resamine UMT 171 (TM) 1.80

25 Acrylic prepolymer, Helastic WD 8061 (TM) 14.52
Elastomer Latex, Histretch V-43 (TM) 1.80
H. D. Polyethylene prepolymer, Mykon HD (TM) 14.52
Modified organopolysiloxane, APS V-soft (TM) 36.31
Non-ionic dispersant, Crockfast 2 (TM) 1.80

30 Deionized water 18.2
Urethane acrylate, SR-9035 (TM) 0.04
Polyethylene glycol diacrylate, SR-344 (TM) 0.04
Urea peroxide 0.1N solution 0.04

" Ferrous ammonium sulfate 0.1N solution 0.04

35
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Acrylic prepolyner, Helastic 8001 (TM 4.86 Urethane prepol yner, Resam ne
uMmr 171 (TM 2.43 Acrylic prepolyner, EccoRez 907 (TM 2.43 Softener

pol ysi | oxao®2/0888 V-soft (TM 48.7 10 Acrylic prepol yner, peelmet/o0w3s\D 8061
(TM 14.61 El astoner Latex, Histretch V-43 (TM 2.43 Deionized water 24.3
Pol yet hyl ene gl ycol diacrylate, SR344 (TM 0.05 Sodiumvinyl sulfonate

0. 05 15 Urea peroxi derhs foxmahtioh was féind3o, weanrdsedeanmarges frosidbbat 2p@islN

solution 0.0 ampl.e 3, A fornul ati o red that h t
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(TM 10.89_,.,Uret.hane .prepaql r si;on, Resam ne U 1. GTM . .1. 80 25
Acrylic prEBGF %0%3138@13%% %Eﬂlﬂlﬁaﬁf 49° asqﬁsal\g/g %t#%?St %’arweg(l,ﬁl i stretch
V-43 (TH) dumdy abrhsiv2 reblefayet testirgnendoa stpinl rgsiganceMflaoleaddD L. TV) 14, 52

Modi fi ed ogganop%l ysi | oxane, APS V-soft (TM 36.31 Non-ionic dispersant,

Cr ockf ast 1.80 30 Deionized water 18.2 Urethane acrylate, SR-9035
(TM 0.04 Pol yet hyl &femgilytiom wak epartdathet hadRh8 ddmpdsiforOshddvn ibiTeblepderidns de
0. 1N soluti.on 0.04 Ferrous a ' ulfate 0. 1IN solution 0 0O 5 -33 WO
02 081811 Pemliess s B TEST QiR it Tl Fesuba ot SRietle Tpttced at
ranges f r ofsrafatution 2o pleoiit 4 pagt eater o 1 pad fdrnfudation] atd applibdtedbfabtic 4t pwet s
water tqQ,l rt r tion, .and applied to f £ at . t._pi cku f
about 605 BRAvIP! BULE0% PRpED v LPEsr s Leosh e FiatbuRad Bt Bt
good hand, higis fest than 449slatnkiagd ageockfastiescdd an ddasted o @illiag didagibrdsivero

il 1ing 5 during, porastYg ,LGH SLANSE 481400 sand a stain resistance of a

TABLE 4, Formulation For Printed Cotton Polyester Fabric

15 Parts By Weight %
Acrylic prepolymer, Helastic 8001 (TM) 11.75
Acrylic prepolymer, Helastic WD 8061 (TM) 7.83
Acrylic prepolymer, Helastic 8041 (TM) 1.96
Elastomer Latex, Histretch V-43 (TM) 1.96
20 Deionized water 19.6
Polyamide prepolymer dispersion, Micromid 632MPL (TM) 1.96
Modified organopolysiloxane, APS V-soft (TM) 50.9
Carboxylated Butadiene acrylonitrile, Tylac 68805 (TM) 3.91
Polyethylene glycol diacrylate, SR-344 (TM) 0.04
25 Sodium Vinyl Sulfonate 0.04
Urea peroxide 0.1N solution 0.04
Ferrous ammonium sulfate 0.1N solution 0.04
Example 5
30 A formulation was prepared that had the composition shown in Table 5. This

formulation was found to, when diluted at ranges from about 2 parts water to 1 part
formulation to about 4 parts water to 1 part formulation, and applied to a fabric at a wet
pickup of about 60% and dried at a temperature of about 340° F, provide a fabric with good
hand, less than 4% shrinkage, no pilling during abrasive resistance testing, and a stain

35 resistance of at least 3.5.
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Exanple 4 A formul ati on was prepared that had the conposition shown in
Table 4. This formulation was found to, when diluted at ranges from about
2 parts waoer/os$wi1l part formulation to about 4 parts wat eCcTiusod09ass t
formul ation, and applied to a fabric at a wet 10 pickup of about 60% and
dried at a tenperature of about 340 F, provide a fabric with good hand,

| ess than 4% shrinkage, a crockfastness of at least 4, no pilling during

abrasive resistance testi n%%??gﬁ g%St“Ee}E%t?oer{ﬁ‘%; otu%’ﬁ%%gﬁ{j at least 3.5. TABLE

4, Formulation For Printed € y rc arts By Weight %
Acrylic prepolynmer, Helastic 8001 (TM 11.75 Acrylic prepBhynBy Weightdét i c

WD 8061 (T, 7.83. Acrylic e tic 8041 (TM <k 96 El astoner

Latex, Hi s YSB‘EHWPR?P%W“Q%@%%F%‘E@@E water 19.6 E"(J)q yam de

pr epol yfrer Uthtiqpepsépoiymdy] Resamin UBSPNVRL(TM)M) 1. 96 Modi fi ed.6

or ganopol ysi | oxane, ARPS V-seft ( 5 ) .@?{ylated Bu i ene

acrylonit rﬁf@,m%%ﬁg%ﬁ§ogm’ %‘%ﬁlcqg@l %@L ));ne gl ycol tl%?’acryl at e,

SR- 344 ( TMpilidofsoen&pSequasdoft 69 (TMyl f onate 0.04 Urea per6&ilde 0. 1N

solution 0,04 Ferrous ni te 0.1N solution 0.0 Example 5 30 A

fornul at i oﬁgﬁﬁ?eﬁféﬁéﬁeﬁ%&@uﬁéﬁ%h conposition shown i 2'8?abl e 5. This

f or nul at i oRlusRIKyDadiglateccopalyater disersied, Bexfluany@s. (TM)m aboBt0 2 parts water

to 1 pa formulatio about 4 parts water to 1 part fogmulation, and
g G, %

appl i ed ' oP5IOPIEH W@ t pickup of about 60% and driéd at a
t enper at ur BrafianzhoglatAR-PO3P(TM) de a fabric with good héMd, |ess than 4%

shri nkage, _.no pilli ring ab i si stance testing, d a stain 35

r esi stancepglyetgylep%g@fﬁ%.1&§F>q§t§4§1€\%4%gjl-%@1811 PCT/ US02/ 09493)Ig TABLE 5,

For nul at i oUrda@erdadd @ %FabDIWw)Parts By Weight % G yoxal 0@6in prepol yner,
Ecco Res 404 (TM .5.6 Ur et han repol ymer, Resamin UMEL71 (TM) 5.6
H gh nol . Wo%ia&%h%wémét}&?tsﬁ‘gli‘g%@@ﬁi c WD 8026(TM 1. 6%%& i cone

sof tenens BSegwaeefdly®® (TM 56. 13 1.0

In another composition, the diethylene glycol was replaced with additional water
with little degradation of finished fabric properties.
In another composition, the glyoxal resin prepolymer Ecco Res GB 404 (TM) was
20 replaced with glyoxal resin prepolymer Resin KLF (TM) and the formaldehyde in the fabric
was reduced below 30 ppm.
Example 6
A formulation was prepared that had the composition shown in Table 6. This
formulation was found to, when diluted at ranges from about 2 parts water to 1 part
25 formulation to about 4 parts water to 1 part formulation, and applied to a fabric at a wet
pickup of about 60% and dried at a temperature of about 340° F, provide a fabric with good
hand, less than 4% shrinkage, no pilling during abrasive resistance testing, and a stain

resistance of at least 3.5.

30

35
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El astomeric Latex, Hystretch V-43 (TM 2.80 Fluoroal kyl acryl ate copol yner
di spersion, Texfluor UPL (TM 8.0 10 Deionized water (DIW 19 U ethane
acryl at e, wBR20813%1 (TM 0.06 Pol yet hyl ene gl ycol diacryl atrer/iSR/®i4s (TM
0.06 Urea peroxide (0.1 %in DIW 0.06 Ferrous ammoni um sul fate sol ution
(0.1N) 0.06 15 Diethylene glycol 1.0 In another conposition, the diethylene
gl ycol was repl aced w t TARIME 6] Boralulatmhdior CaitoiPblyesteeFabeigr adat i on of
finished fabric properties. In another conpositi onp rﬁs@ ngé{ al resin
prepol yner Ecco Res GB 404 (TM was 20 repl aced wi ¢ g’(yox resin

pr epol ynmer AR84E prdpolynict lelastit §00¢ (Tdnal dehyde in the f&B6ic was reduced
bel ow 30 ppm. Exanpl e 6 f ornul at | V\faﬁ[ repared that d the conposition
shown in T mt@%.p%f@er%?wlgﬁmp%ls foﬁnd to, when %’??ut ed at ranges

f r om ab6ut A2rytiaptepolymice) EdcoRez P&T (TMp fornul ation to abddB 4 parts water to
1 part for ation, .and a i ed fabric at a wet pjgkup of about 60%
and dried %@%@%ﬁﬁ’éﬁﬁ?wﬁsﬁﬁﬁ@m F, provide a fa ér;:fc with good

hand, | essAtRéb pAdfobtdrHelgsiic WD 0611(TNVY duri ng abr asi vé4.6ksi st ance
testing, apd a stain esi s foat least 3.5. 30 3 -35 WO 02/081811
PCT/ US02/ Oggétgmeﬁ'g(%tfﬁ I%m?r%ﬁﬁ{]ﬁ%{ﬁgh For Cott on/ Pol yestg'r43Fabri c Parts By
Wei ght  AcFlibicalkyl eqrglayenaipolynielr dispesiod (0dx flubvVUPL. (8B1) Ur 80hane prepol yner,
Resami n . 171 (TM. 2.43 5 Acrylic prepolyner, EccoRe 07 (TM 2.43
Softene?oggg’s?g}qegi”zi‘?%, APS V-soft (TM 48.7 Acrylic prg%gl ymer, Hel astic
WD 8061 ( TMylydthyleie glvtslstimnylate] SR®44 (Tt ret ch V-43 (TM.02. 43 Fl uor oal kyl

T6. 3 "ol y SERPSHRGHIBES o acryl ate. SRa44 (TM 0,05 SORium vinyl
sul fonat e Orddperoxide 0.1N solution 0.05
Ferrous ammonium sulfate 0.1N solution 0.05
15
Example 7

A formulation was prepared that had the composition shown in Table 7. This
formulation was found to, when diluted at rahges from about 2 parts water to 1 part
formulation to about 4 parts water to 1 part formulation, and applied to a fabric at a wet

20 pickup of about 80% and dried at a temperature of about 340° F, provide a fabric with
excellent stretch and recovery characteristics, as well as good hand, less than 4% shrinkage,

no pilling during abrasive resistance testing, and a stain resistance of at least 3.5.

TABLE 7, Formulation For Cotton Fabric

25 Parts By Weight
Acrylic prepolymer, Helastic 8001 (TM) 13.53
Urethane prepolymer, Resamine UMT 171 (TM) 10.25
High mol. wt. Silicone softener, Helastic WO-8026(TM) 8.12
Silicone softener, Sequasoft 69 (TM) 53.6

30 Deionized water 14.21
Polyethylene glycol diacrylate, SR344 (TM) 0.06
Urethane acrylate, SR-9035 (TM) 0.06
Urea peroxide 0.1N solution 0.06
Ferrous ammonium sulfate 0.1N solution 0.06
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Urea peroxide 0.1N solution 0.05 Ferrous amoni um sul fate 0. 1N sol ution
0.05 15 Exanple 7 A fornul ation was prepared that had the conposition
shown i n waebkesigil This fornul ati on was found to, when di lparasozbov4senges
fromabout 2 parts water to 1 part fornulation to about 4 parts water to 1
part fornulation, and applied to a fabric at a wet 20 pickup of about 80%
and dried Bkamaple@nperature of about 340 F, provide-a fabric with excellent

stretch and recovery characteristigcs, as oed o] 4%
shri nkage, noc%?tﬁ Itl%éﬁtﬁd aﬁ(ﬁ"ﬁtbeaéﬁgrfgél?(%few?rgﬁlglsl{egSl’%%lg% %éet({%ﬁ{gb%sgﬁgsdgd é%g?l A
r esi st ancewhérefit tht gamtcompbisedT¥BEY carbokglatad bartddienefaoryl@otrile ). (3db nicthang 5

or cpol yrer serbatea i G0t BT ! SBe R, indR Syl Mgy ppatcthft 7T

Hel asti 6 V218026 TH&JabBcd Reat&l With thiie cornpositier agndSkrtpdas o tamGPataieMufixgers to 30
Dei oni zed water 14.21 Pol yethy | vepl diacryl SR344 .(T

Ur et hane aPPy1okt ‘érf)sséﬁl(’é]@?,éaé M&g%g"e}{iﬁ’g&g %Oeﬁ%‘%ic?iéc%gl% ey ?lmo%agb&%élt
Ferrous anmp@pandassuhchaise, Onils\bestet o b scal®oDbto Bthat dmilMOfabAitO8yed Mtith just

PCT/ US02/ 09438, Exanpl Bqat.h treat duntreated fabrics were printed
with a dyeP Bﬂﬁgg??ggﬁﬁéﬁ%rﬁatﬁ&ﬁﬂiﬁnﬁgﬁ%%nFJtJhe gum conpri sed 99.5%

car boxyl at Bdarhple®@di ene acrylonitrile, 0.04% urethane acrylate, and 0.04%
pol yet hyl ene gl ycol diacrylate, a |l _quantity of . r a b

Col vent 10The fabrreuttREyesroy vl ol b puah et Sadnal Tafest 1

t enper at ur e&riufdtion was fourd to pwhemditutal assdges kiongaboth2paitswa®4® Fpartver e f ound

to have crocki ng properties at | east about . 5, and _as ch. as its
better on %@8%918369 ‘F’lT“{I § PATy Wﬁ{er g‘? LPf‘rgforfné%?llogsang&ﬁé)BﬁS& ﬁa %%Brsl‘f afa v’

pol yet hyl eprkap yfia(!ioudg(wg rayldri] dﬁec;] aﬂ;ﬂteﬂllphﬁdlrabf bt F40 Eﬁ,apmﬁde 9 feitlﬁ)icAz\éith fair
formul ati on S prepared tha t he conmposjtian, shown.in.Table 8. This
fornul ati oﬁtr%géa’%o"ﬁ eppchaggs, eﬁlsﬁﬁ’ at 8§ Q?E?%fir%aé@ ]feﬁsoﬁmalésg‘hsthnfgﬁ%ﬁ e pl-vig?%r
to 1 pans dimigabrasiveosisanedtestingdgdml wet oradkésstriess dndomeeptilsle dul abéldastneaasd

applied t 01 2; ?tg{n'r‘ési?t%nc% o a% least 3.5.

Table 8
Parts By Weight %

Acrylic prepolymer, Helastic 8001 (TM) 12.9
20 Deionized water 25.1

Elastomer Latex, Histretch V-43 (TM) 1.29

KF(TM) 28/30% in water 44.08

High mol. wt. Silicone softener, Helastic WO-8026(TM) 3.87

Acrylic prepolymer, Helastic WD 8041 (TM) 2.15
25 KF 874 (10% in IPA) 1.29

Aurasoft 280 8.6

Sodium vinyl sulfonate 0.04

Urea peroxide (0.1%) 0.04

Ferrous ammonium sulfate (0.1%) 0.04
30

This formulation was tested on cotton navy blotch, and results are in Table 9.
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* Mellens’ Burst Test
The Mellen’s burst test measures the force needed to press a ball, about 1

15 inch in diameter, through the fabric, which is a measure of the tensile strength of the fabric.

As used herein, the tensile strength of the fabric is defined as the force required to push a

ball through a fabric following the Mellen test procedures. The strength ratio is the ratio of
the force needed to push the ball through the fabric divided by the force needed to push the

same ball through similar but untreated fabric. This value is related to sew-ability and

20 wear-ability. Typically, resins applied to cotton lower the tensile strength of a cotton fabric.

25

Applicants have surprisingly found, as shown above, that treatment of the fibers of a fabric

increases the strength ratio to 150% (100% being the same strength as untreated fabric) with

a large loading of polymer. Smaller loadings increase the strength ratio to 115%, and a

preferred loading increases the strength ratio to at least 125%.

Example 10

A formulation was prepared that had the composition shown in Table 10. This

formulation was found to, when diluted at ranges from about 2 parts water to 1 part

formulation to about 4 parts water to 1 part formulation, and applied to a fabric at a wet

pickup of about 80% and dried at a temperature of about 340° F, provide a fabric with

30 excellent stretch and recovery characteristics, as well as good hand, less than 5.4%

35

shrinkage, no pilling during abrasive resistance testing, and excellent crockfastness. The

test data on cotton with a navy blotch is shown in Table 11.
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15 inch in dianeter, through the fabric, which is a neasure of the tensile
strength of the fabric. As used herein, the tensile strength of the fabric
i s defi newoag/ostse1 force required to push a ball through @craiso2/es4d®l | owi ng
the Mellen test procedures. The strength ratio is the ratio of the force
needed to push the ball through the fabric divided by the force needed to
push the sane ball through simlar bdablerireated fabric. This value is
related to sewability and 20 wear-ability. Typicall irts" S§ 15.,8b) lied to
cotton lower the tensile strength of a cotton fabri%@n@ have
sur pri si n@lrgthhaeimdpolgmes Restmmb M 17hgTM)r eat ment of5.4he fibers of a
fabric increases the strength ratio to 0 % beihg the sane strength
as unt rea&@ﬁ?’%@??@?ﬁﬁ"f’ﬁ&sgﬂfslﬁ? Iqrom f#?fg/g?ﬁ Mﬂg$?8ml | er | oadi ngs
i ncrease (Sikconk kef@ich Seghiasofite® (TM)% and a preferredB.1®adi ng i ncreases the
strength ratjo to at,.,l east 125%.  25. I for ation was prepared
t hat had éhmﬁrp%%%‘tlic8ﬂe§ ?W?%HWB%(W’Q f ormul ati on was found to,
when di | utqagasit 280n@88 from about 2 parts water to 17.phArt fornulation to
about 4 p%s .vvad;er to 1 part fornulation, and appli to a fabric at a wet
pi ckup of BYULCULHIand dried at a tenperature of about 340 F, provide a
fabric w tAurgPetrsagThvpnt stretch and recovery charadi.22istics, as well as
good hand, .| ess than 5_4% i hkage, no pilling durji abr asi ve resistance
testi nglrb :Hf&g’é&%%qr}a’llé% Sé?%)ég?iwness. The test dat ad'@% cotton with a navy
bl otch i s Sslnumvingl stifohete11l. 35 -38 WO 02/ 081811 PCT.0802/ 09438 Table 10
Parts By i,ght % Ureth repol ymer, Resam ne UM 1 (TM 15.42
Pol yani de\%pg’ﬂb S“Eé@g@?ﬁpﬁ(ﬁ&l%%scrom d 632MPL (Tl\g'&%. 57 5 Silicone
sof tener, Sequasoft 69 (TM 43.18 H gh nol. w. Silicone softener,
Hel astic WDO-8026(TM 5.14 Aurasoft 23%3@3\{) 7.71 Deionized water 25.7

I :

Aurawet 634 (TM 0.22 10 Uret hane acr SR-9035 (TM 0.005 Sodium
vinyl sisl fonate 0.005 Sodi um Met abi §u| fite (Q. 1 N solution) 0.05 Table 11

15 St andagd—Actoat TI009% Sof T 100% SO, 50% Sqi . 509 SOOI,
Standard Actual 100% sol. 100% sol. 50% sol. 50% sol.
Specs Finished Jersey Jersey Jersey Jersey
Specs blotch blotch blotch blotch
Print paste Print paste
20 Burst* 60 60 90 92 88 90
Oz. Wt. 6.0 5.9 7.4 7.1 6.5 6.4
Shrinkage 8x8 6.0x6.0 5.4x1.0 5.0x1.5 5.0x1.5 5.2x2.0
Stretch 40 40 35 40 30 38
Recovery 80 90 95 95 95 95
25 | Crock WD | 2.0/3.0 2.0/3.0 4.5/4.0 4.5/3.5 4.5/4.0 4.5/4.0
Pilling 3 3 5.0 5.0 5.0 5.0

* Mellens’ Burst Test

Examples 11-13
30 Three formulations were prepared that had the compositions shown in Table 12, and
test data are presented on Table 13. This example shows how sensitive the test results are

to minor formulation changes.
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Specs Finished Jersey Jersey Jersey Jersey Specs blotch blotch blotch

blotch Print paste Print paste

20 Burst* 60 60 90 92 88 90 Oz. W.

6.0

7.4 7.1 6wb 0d/od1815hri nkage 8x8 6.0x6.0 5.4x 1.0 5. Oxl .5 5potiuss2/b943x2. 0
Stretch 40 40 35 40 30 38 Recovery 80 90 95 95 95 95 25 Crock WD 2.0/3.0

2.0/3.0 4.5/4.0 4.5/3.5 4.5/4.0 4.5/4.0 Pilling 3 35.05.05.05.0

*

5.9

Mel I ens’ Burst Test Exanples 11-13 30Tahlked@ formul ations were prepared that

had the c H—TFabte—12—and—testrdata—are—presented ot
Tabl e 13. | Bxampkxanpl e shows how sensitive the tepllresuli3 are 130 m;vgo
formul ati grmTiranges 35 -39 WO 027081311 PCI/USOZ[ 09438 | Tabl € [IZ EXanp
11 12 13 | Imgreditings veeightaieneent per cent % % % 5 Ecp¥ Res (3% 404 5%0 6.5 |5
Si 11 corso SBEEGRE CBidiast | c 0 8026(TM L 4 2.5 1188 "sehdeoi 1] 143 (M
Ve or 30, 4 ot BefoioEE Ketar Sur TP ME" 000 Pr by a5 o
(0. 15 5. bergPmEE R e e L o o3 SR P
Tabl e 13 2?@efxrophe4i{Ti? 13 Burst 83 112 92 55.0 60.0 56.13
10 Elastomer Latex, Histretch V-43 (TM) 2.33 3.5 2.80
Water 30.6 20.46 28.0
Urethane acrylate, SR 9035 (TM) 0.04 0.07 0.06
Polyethylene glycol diacrylate SR 344 (TM) 0.05 0.07 0.06
Urea peroxide (0.1%) 0.05 0.055 0.06
o Ferrous ammonium 0.04 0.045 0.06
sulfate (0.01)
Table 13
20 | Example 11 12 13
Burst 83 112 92
Oz. wt. 5.64 7.5 6.9
Shrinkage % 7x5 6x5 3.8x3.1
25 Stretch % 40 30 55
Recovery % 97 98 95
Crock Wet/Dry 5/5 2/4 4/4.5
Pilling 3.5 4 5
30 Hand Medium soft Soft Very Soft
While it is apparent that the invention herein disclosed is well calculated to
fulfill the objects above stated, it will be appreciated that numerous modifications and
embodiments may be devised by those skilled in the art, and it is intended that the appended
35 claims cover all such modifications and embodiments as fall within the true spirit and scope

of the present invention.
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Oz. wt. 5.64 7.5 6.9 Shrinkage % 7x5 6x5 3.8x3.1 25 Stretch %40 30 55
Recovery % 97 98 95 Crock Wet/Dry 5/5 2/4 4/4.5 Pilling 3.5 4 5 30 Hand
Medi um soWD o3o8ts1vVery Soft While it is apparent that the iPorarsbz/anasserein
disclosed is well calculated to fulfill the objects above stated, it wll
be appreciated that numerous nodifications and enbodi nents nay be devi sed
by those MWhimsed in the art, and it is intended that the appended clains
cover all such nodifications and enbodi ments as fall within the true spirit
and scope 35 of the present invention. -40 WO 02/081811 PCT/ US02/ 09438
Cainms: 1.1.A n&tﬂﬁ@ﬂhoﬂ@dsr makngg fiderf witlen sofit himdarsigfobd learolt- fastdesg,ood

crock-fastn -fastness, abrasion.resi Sy i I st ance,
where sai §° F?ésf?ﬁs f°§’€§s’St§n%eoﬁ d’&?lpﬁasls A& rgg?lg%?q% vr\%lhrkg%n

acti vat®ed gr af bontmttngat@tlulo@wffmerrwathlancaamvawd gaﬁuﬂneatof tdobmwﬁec@ioa opdhg/ mer
can attach.,and r|ze d.contactin cellulosic fiber with a
conposi t | g rl?'grrﬁ> grergan QE&}’[ '@0}’ g’ﬂ}“ﬁ%’egﬁ% of pol ymeri zabl e

s |O : i ca- _con':) i’:u nlcalggc:tmglhufmlhllcmd ﬁb:dr@ﬂthefc?ﬂpasrtgmrmpminyﬂ}gt oxane, I

pol yneri zable silic oi ure the il e
prepol yner; and a sé&? 56‘()?%/%@%@ ?'&9 ﬁlécra %mm g%ﬁ?l%ig‘sgémﬁg?e
the corrposrdm Gfganif)}ﬂﬂyﬁiloaa@r, péltyﬂrénzmeklyomommre milkeure Heraolfosi ¢ i ber
substr te, wherein t seco?d er edt)ol yners are different, and

wher ei n O[ he acti vat é(?e@trpéf qu}ﬁa RGP he conposition. 15 2. A net hod
folr ma]lfl ng a fiber wistéond pobnterizable p&]ﬂl}@mdndemhdiﬁiam; wheis,the composition

col or-fastness, ahrasion resistan and anc

net hod co ‘FT‘%%%I@% @8?&05536??&6’ %&‘fé:le ylpgef @erfslugatpﬁ%vg er%lﬂ(?%ecﬁ{in r%% Sgg%n%aft
initiator grepdlyanérs ard diffedeh) andwhetein the hetivarddegreft inipiatby iven thearongtosisioh. and
pol yneri ze; and contacting the cellulosic fiber with a conposition
conprising: 20 at |east 5% by wei ght of polynerizable organic

si | i ca-1sorg. ai niAn@eﬁ@mf@lmdéng adibéi with a poft Wamt artiadolod cpookpfastyessy ; a second

polyrr | 238l RLSRELTR s 200 M ROLIELLZ R RSRILATEhmprllE © 1 L1
contacting a cellulosic fiber with an activated graft initiator to form a location on the
fiber where a polymer can attach and polymerize; and
contacting the cellulosic fiber with a composition comprising:
20 at least 5% by weight of polymerizable organic silica-containing compounds;
a first polymerizable prepolymer;
a second polymerizable prepolymer, and
a third polymerizable prepolymer, wherein the first, second, and third
prepolymers are different,
25 under conditions where the composition forms a grafted copolymer onto the

cellulosic fiber substrate.

3. The method of one of claims 1 or 2 wherein the contacting provides between 40
parts by weight and 120 parts by weight of the composition to 100 parts by weight of fiber,

30 wherein the grafted polymer is formed by exposure of the composition-contacted fiber to a
temperature between 250° F and 400° F for a time between 10 seconds and 10 minutes,
wherein the grafted polymers comprise between 2% and 10% by weight of the fiber, and
wherein the strength of the grafted fiber is at least 115% of the strength of fabric made of
ungrafted fiber.
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25 under conditions where the conposition fornms a grafted copol yner onto
the cellulosic fiber substrate. 3. The nethod of one of clains 1 or 2
wherei n twe ccosusacti ng provi des between 40 parts by wei girCTarsd2/dR68 part s
by wei ght of the conposition to 100 parts by weight of fiber, 30 wherein
the grafted polynmer is formed by exposure of the conposition-contacted
fiber to a4t enpEhaingthed bébieefclani IRodnwhetbifl the fampaitidnenipeisesteatwddh 3%

seconds an m nutes, . wherein the grafted polyners conprise between 2%
and 1056 by et Gny eitisgay Ao sligenetiESeaiiof i B S PR SFRBSIE T { o
fiber is atmut#st oldbfintofe thbeof whereg thedirstipabymaizabldereafolymergndfthestcénder .
35 -41 WO 02/0818 PCT/ US02/ 09438 4.. The net hod of ..one. of, cl ai n® 3
wher ei n ¢ nBOLBHHEEE PERONBING Aol oisa REb e Fh R GRS i ppolple?
aqueous 5si hih eRBOMRHt 1Reprepolfmes or aquebane poe@dymgranydsibmaadevhessinitlei on, or
a mxture thereof, wherein.the first po i zabl epgl ymer and the
second poW%@EiPQQH}eéS iﬂ’%&ﬁ?ﬁ’éﬁﬁee@ég‘ﬁ%@é&v‘feﬂ%ﬁf’fﬁ‘s&g’%up consi sting of
a gl yoxal prepolynmer, 5 an elastoneric |atex prepolyner; or a urethane
prepol yner _emul sj on, .and .whergi.n t he rafte ol [s..conprise between 2%
" 20% by Swel ohe BrHEREE PRgefeiagls [ BT BdnEre B O eB e S 2P
wher ei n t hend telcohssicioh tdaprisenpri ses cotton, and the conposition
conpri sei§: 10 bet ween 0?% p! 35% of an aqueous..silicone oil emul sion

4 o4,

bet ween % andFtWEETH? 7o4nd Py S NATBEUIS SHEPE QU S Meen 0. 29 and 5% of a
ur et hane pr epol yereeeredd/sinds% and ghekaigespolyriér4dndand 2% of a gl ycol or

between 0.1 % and 3% an el .astoneric |late repol.ynmer .15 6. The net hod
of one of clai et‘fe?lb&é(y rgggﬂ%?ﬁéﬁl@é‘ﬁﬁbe?f’r%q%6518%15%’38@: bet ween 0. 4%
and 5% of a gl yeetaker0.004% e 2% afelglbed] e betw@e 061 86 sh 3% of an elaswiesin datex

pr epol yner erruisi on; between 0.02% and 2% of a hi gh nol ecul ar wei ght

or ganosi | i PEREY™H suspensi on; between 0.002% and 0. 15% of a uret hane

acryl at@sprepol ymer; between 0. 1% and 3% of an el astoneric | atex
prepol yner; between

bet ween 6%and 13,%“8‘[1‘%'3% %%gfg %‘gbsljlfﬁ%ég‘;ﬁlég%‘s%%%{? Isgﬂ)’% Cg’lg}/p%gﬁi\g:aﬁc (r)yl)gza)
and 2% of a pol yet hyb&®eergh.420dnd 5% of a glyoxal prepolymer; and
between 0.2% and 5% of a urethane prepolymer emulsion;
between 0.02% and 2% of a high molecular weight organosilicone
20 suspension;
between 0.002% and 0.15% of a urethane acrylate prepolymer;
between 0.1% and 3% of an elastomeric latex prepolymer;
between 0.002% and 0.15% of a polyethylene glycol diacrylate;
between 6% and 35% of an aqueous silicone oil emulsion;
25 between 0.004% and 2% of a polyethylene glycol.
between 0.002% and 0.3% of an oxidizer catalyst; and
between 0.002% and 0.3% of a graft initiator, wherein the solids content of
the composition upon drying is at least 5% by weight, and wherein the composition is stable
with less than 5% of the polymerizable material self-polymerizing at a temperature of

30 between 60° F and 90° F during storage over a period of at least 2 months.

7. The method of one of claims 1 to 6 wherein the composition comprises:
between 0.8% and 3.5% of a glyoxal prepolymer;
between 0.2% and 2% of an elastomeric latex prepolymer;

35 between 8% and 30% of an aqueous silicone oil emulsion;
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bet ween 0. 002% and 0. 3% of an oxi di zer catal yst; and between 0.002% and
0.3% of a graft initiator, wherein the solids content of the conposition
upon dryiwgo2msmtil | east 5% by wei ght, and wherein the conpo3iusono4ss st abl e
with less than 5% of the polynerizable naterial self-polynerizing at a
tenperature of 30 between 60 F and 90 F during storage over a period of at
| east 2 nonths. 7. Tbaweaﬂble%aaifdmef@ﬁreﬁianbmpaﬂmr@mwmmi n the

conposition conprise en 0. . 5% of a X2 r.epol ymer ;
bet ween 0.2% and 2% g?twﬁ @\i\% %ngr?ego"é’ Iag’fé&m 8‘88?9’%@& ?ﬁﬂ@g%en 8% and
30% of an @@dign;Si | i cone oil enul sion; -42 WO 02/ 081811 PCT/ US02/ 09438
bet ween O. g‘g@and 4% of a u enul si o bet ween 0. 1% and
0 0 0
.5% of a high rol ecBft ‘5?%\@%&2 gg&%f?%'&%ﬂ‘@ne Eﬂlﬁgerfgf’?ﬂ‘l YMfat ween 0. 004%
and 0. 08% of a uret hw@eaﬁwb%anm)m% yfepelyethylbgd gipes) diactdey and 0. 08% of

a pol yethyl ene glyco] diacry]ate; tween. 0. 1% 1% of a pol yet hyl ene
gl ycol : and between BFYHBEY 'ir{‘da“g.lz%/o g?pﬁly‘étpé{rﬂle EIS(F?PQT 8. The nethod of

one of clainms 1 to 7pavesed.006%ene 0O 4 gt ihSiaforoVvi ded by 10 adm xi ng
between 4 parts and 50 parts by weight of a concentrate conprising:

bet ween 2% and 10% of a gl yoxal prepolyner; between 0.5% and 6% of an

el ast oneri g. | at Bxe pie@paloy 6B¢ of cliigisviery \aﬁ)&mmde J&ﬁp@itloalns pﬁﬁw&!BdSDySi | i cone
oi |l emul @I on; . .between 1% and A) of .a urg_ts repol y .enul sion; 15
SBaFe

with a 401 edmixingbsired aa%%r@ AT BY W °B a%P@‘HPSIBE t he

conposition; 9. Thebmgapgl%cahdqb% @aBgly@@upte@oltyherconcent rate further
conpri ses: bet ween O % a g 4% 0o é/a hi h nol ectééear Well%p organosi l i cone
9 agt &

suspensi on; between["?ﬁw /oof)?n PRFAGREXRIFRA sprepol yner; 20

bet ween 0.2% and 4%8§tw@erpm%ﬁh@570%ﬂﬂ“aﬂ|ak[ﬁédus sidend 6l wReRidy; 01% and 0. 3% of
a pol yet hyl ene gl yco{3 di ac (yl at 0o te n 0.01%to 0.6% of a catalyst;
bet ween 0.01%to O. GBWFena fit V9t3 WEhAne HERSIXMAT HESOBncent rate i s a

stabl e filsui d W #fh |a€s§ﬁ/eﬁtf'b’éﬂ1}§f’6@1@fwét&&o @eny 180 pa-aityewAphtroatted ¢codhposition;
sel f-polynerizing at a tenperature of between 60 F and 90 F during storage

over a perl od of_ at least 2 nonths, and wher e! n the stab! e concentrated
conposi ti 09 CONMpré method REEMERR vd&%iaﬂd: conteriintd fsthwh@mptsead.

between 0.1% and 4% of a high molecular weight organosilicone suspension;
between 0.01% and 0.3% of a urethane acrylate prepolymer;
20 between 0.2% and 4% of a polyethylene glycol; and
between 0.01% and 0.3% of a polyethylene glycol diacrylate;
between 0.01% to 0.6% of a catalyst;
between 0.01% to 0.6% of a graft initiator;
wherein the concentrate is a stable fluid with less than 5% of the polymerizable
25 material self-polymerizing at a temperature of between 60° F and 90° F during storage over
a period of at least 2 months, and wherein the stable concentrated composition comprises
between 10% and 35% solids when dried.

10.  The method of one of claims 8§ to 9 wherein the cellulosic fiber comprises undyed
30 cotton, and the concentrate further comprises between 2% and 16% of a fluoroalkyl acrylate

suspension.
11.  The method of one of claims 1 to 10 wherein the composition comprises between

0.4% and 8% of a polymerizable fluoroalkyl acrylate suspension.
35
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10. The method of one of clains 8 to 9 wherein the cellulosic fiber

conpri ses undyed 30 cotton, and the concentrate further conprises between

2% and l16%oob/osusii uor oal kyl acrylate suspension. 11. The pogtusorowass one of
clainms 1 to 10 wherein the conposition conprises between 0.4% and 8% of a
pol ynmeri zabl e fl uoroal kyl acryl ate suspension. 35 -43 WO 02/081811

PCT/ US02/ 09438 1TRe mEtiwdEbhedf ehingnietod whtrainrthe dorhposdtionha@meprises baween 6%

conposition conprises between 6% to % b t. of an .aque

or ganopol y49 gggﬁﬂé’v Aghho |a8ﬁquW§P§aﬂ°Q°i‘és IP?‘I?%ete“%‘gﬂPﬁ’/’r?ﬁlﬁr?ggﬁ Pﬁr epol yner
and the s e@apdqep@hmeplfdpbW@ apd &mbwmrpo@rﬁembleqirqmlhﬁnﬁmré kdectgt fborp the
consisting of an a i e an_el.ast oner ate RO nd a
ur et hane @T%Pé;ﬁafl%%%o @ﬁ rP¥ W‘iymefh%p ¢ay ?588“%#3? ée%cfy'@ Pai %Xﬁ?etthang
wher ei n & hergplyndr@&iutsié. ber conmprises a cotton/pol yester blend, and the
conposition conprises: between 1.6% and 18% of acrylic prepolyner; 10

between 0. 1% and 3% of an el astoneric |atex prepolyner, a urethane

prepol yner jgnul $h@ﬁmetlﬁ)ﬂ diehd of dlahetodeheréfth the delRBSG Ofib@rcomprises a
or ganopol ysi | ox 4. The .method of one of clains 12 or 13

a sion

wher ei n t h&ot {)\g?sfng’ﬁenéo?ﬁﬂ'ﬁ SQMPOSTHOTLCAMPIISES'3 06 and 15% of acrylic
prepol ymer; between Betﬁ%xﬁmwa{qmm%nfedr@lsdmﬁpmlmef atex prepol yner; between
8% and 30% of a pon riza oxane enul si.on: and ., between

0. 2% andl%Z% of a ure ﬁé"ﬁ%ﬂ grlg/b %r"%ﬂ%ﬁ&ogﬁm & RiEROVRIET- ARG ur e.
during pol yi&iolyh#drieiuldion, l@ebmeandZSO F and 400 F for 20 between 10 seconds
and 10 m nutes. 15. The nethod % ’ﬁ of cl to 14.wherein the
conposi tion conpri se8StWeRR %%?é“rq z? aht %53}20(5’10 yﬁ’é?’ﬁﬁannWSé Pbl yner; between
0.4% and 1.5% of an el astoneric | atex prepolyrrer 25 between 9% and 26% of
an or ganopol ysi le_ﬁxane e |SI OP@la be wee 4% 5%.0f a urethane

prepol ymer 1émul dpget 05 %%@a}gqccﬁn ROFUANFOMPTISES ween
0.006% arsd 0. 05% of Betg,reaﬁg 2%lhﬁd as%bfa&ié UpepoIOmancYs and 0.05% of a

pol yet hyl ene gl ycol |acry et ween 006% and 0. 05% of a
surfactant nononer. g ?‘Pfﬁg)?(?ff StSTneE‘F:Jﬁ fFEPEROYECES wherein the

conmposition is provi B@t@legﬂ 8% and 30% of a polymerizable organopolysiloxane emulsion; and
between 0.2% and 2% of a urethane prepolymer emulsion,
wherein the temperature.during polymerization is between 250° F and 400° F for

20 between 10 seconds and 10 minutes.

15.  The method of one of claims 12 to 14 wherein the composition comprises:

between 4% and 12% of acrylic prepolymer;
between 0.4% and 1.5% of an elastomeric latex prepolymer;

25 between 9% and 26% of an organopolysiloxane emulsion;
between 0.4% and 1.5% of a urethane prepolymer emulsion;
between 0.006% and 0.05% of a catalyst;
between 0.006% and 0.05% of a graft initiator;
between 0.006% and 0.05% of a polyethylene glycol diacrylate; and

30 between 0.006% and 0.05% of a surfactant monomer.

16.  The method of one of claims 12 to 15 wherein the composition is provided by
admixing between 4 parts and 50 parts by weight of a concentrate comprising:
between 8% and 35% of acrylic prepolymer;
35 between 0.5% and 6% of an elastomeric latex prepolymer;
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adm xi ng between 4 parts and 50 parts by weight of a concentrate
conprising: between 8% and 35% of acrylic prepolyner; 35 between 0.5% and
6% of an wbagkerseri c | atex prepol yner; -44 WD 02/081811 PCT/USBD®4@9438

bet ween 30% and 70% of an organopol ysi | oxane emul si on; and between 0.5%
and 6% of a urethane prepolyner enulsion. 17. The nethod of claim 16

wher ei n the concent r bdteeendfiviané§0% & abetrgmepol§didcxade S5sw; awd vyl i ¢

prepol yner; between 0. 5% and, 6% 0f, i t ol yner;

bet ween 30% and 70%%?“”5?{1 Q‘Sé’aanngg%/l"?g?ﬁ%e@hggg ofyéégr?%lsgsef\aee% 0. 5% and 6%
of a urethane prepol ymer enul sion; between 0.01% and 0.4% of a catal yst;

10 between. Q. 01% and,,0.,4% pf raft. [,niti X 0.01 % and 0. 4% of
a pol yet hyllgne ﬁ’?%&%@&@i’?i? geé\,’heé%%khebcé) g‘%eng%teoé.% 8@4@? 4e]ind 0.4% of a
surfact @t nononer, béreeai 8tdnd 3SVadl endonpeepulymd¢re is stable with | ess than

5% of the pol ynerizapl e erial .selkf - pal [l zl nper at ure of
bet ween 60 F and QOa%tgﬁ?r}n’ﬁgﬂ’sﬁn r%@é’%%Q/EIPS%%EH%&E)%??%%O%?&% | east 2
nont hs. 18. The net hbdweén 806 aad 76%xifram otganbpolidilonane emnlstdne fi ber

conprises undyed cotiqgn t he..concentrate f r .ises between 2%
and 16% of a fluor oa#’%?’fee%@'g% %{{&e&}‘:’?u%Bée&i}éa}ngﬁ.re@w%.enﬁ%é I]éfet hod of one of
clains 12 to 18 wher bétwethe 0tdnd.4% ofi acatajysi; ses bet ween 0. 4% and 8% of a
pol yreri.zabl e fl uoroal kyl yl.at spensipon... 20, The nmet hod of one of
cl ai ns 11%)to 3 wher ei ﬁetfvﬁ%n@@irﬁ’oa&dﬁ'% 0?8% & t4;‘31:%)1‘25 bet ween 3% to 35% by
wei ght of an aqueousba&ivkerc0.0&%aind 4% lof b polyethyleadghookdiaoyhanepdl ysi | oxane
emul sion, or a mxtu t hereof, erein the first polynerizable prepolyner
and the second pol yn@%”fgbég? r%‘{%@?ag}l@a‘g@t&@gﬁq rom t he group
consi sting of awhaeintht stapleepatenirate,is atableatilioless thare ptl ofitee palgmeszable a hi gh
density pol yethyl.en repol y enul.si o nd a.pel Ihd r r
di sper si onm%@ag){?lg?ﬁ%%ﬁﬁ%ﬁgﬂp%;m&eﬁt%ef b eeFlél%R ? h%laggrr%o(gﬂ%gg'{n&gc%r%’ﬂ ses
bet ween 15%agetlod 8Patdéasa? mdntls. pr epol ynmer; between 3% and 25% of an
or ganopol ysi | oxane emul si on; between 1.4% and 11.5% of a high density
pol yet hyl ene prepol yner

18.  The method of one of claims 16 to 17 wherein the fiber comprises undyed cotton,

and the concentrate further comprises between 2% and 16% of a fluoroalkyl acrylate
suspension.

20
19.  The method of one of claims 12 to 18 wherein the composition comprises between

0.4% and 8% of a polymerizable fluoroalkyl acrylate suspension.

20.  The method of one of claims 1 to 3 wherein the composition comprises:

25 between 3% to 35% by weight of an aqueous silicone oil emulsion, an aqueous
organopolysiloxane emulsion, or a mixture thereof, wherein the first polymerizable
prepolymer and the second polymerizable prepolymer are selected from the group
consisting of an acrylic prepolymer, a urethane prepolymer emulsion, a high density
polyethylene prepolymer emulsion, and a polyamide prepolymer dispersion.

30
21.  The method of claim 20 wherein the composition comprises

between 1% and 12% of acrylic prepolymer;
between 3% and 25% of an organopolysiloxane emulsion;
between 1.4% and 11.5% of a high density polyethylene prepolymer

35 emulsion; and
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35 enul sion; and -45 WO 02/ 081811 PCT/ US02/ 09438 between 0.8% and 9% of a
pol yam de prepol yner dispersion. 22. The nethod of claim2l1 wherein the

fi ber comppiogmsispri nted cotton, and the conposition conpPCIASD2/E4BEt ween
0.0004% and 0. 15% of a graft initiator, and at |east three of. between

0. 0004% and 0. 15% of a catal yst; between 0.08% and 2% of an el astoneric

| at ex prepol ynmer; bsdtwean0.8%0B8b%A6 df 2polyimaleprepohgner dspepdrymer enul si on;
bet ween 0. 08% and 2% of a non-ionic dispersant; 10 between 0.0004% and

0. 15% of a pol yet hyl ene glycol diacrylate; and between 0.0004% and 0. 15%
of a urethape athgmathed ofiblaire2h wiheeeis thei fiber canprses pahtetlivettommpdshe i on upon
drying is at |least 5% by weight. 23. The nethod of one of clains 20 to 22
wher ei n t hEOPPRFPL ti on conprises: 15 between 1% and 12% of acrylic
prepol yiser; between B:t@88h @N00LYmnd 046%edfasgrefrinitiatol, anéd at leas ploky nbr ;

bet ween 3% and 25% of .an o ol ysi-Loxane L sion; between 0.08% and 2%
of a urethane prepolWF%@E?@%&‘,’XBI%E{‘V@Q%C% b and 11. 5% of a hi gh
densi ty pol yet hyl enebgwegold 98%rand Q% ofidrsé¢lastiombréd laexrprépdgmend 9% of a
pol yam de prepol yner. di spersion; .an bet ween 0. 0004% and.Q. 15% of a graft
initiator, wherein th%wg%.ggt?%qngﬁ/?gf%yrgﬁfageWepﬂgfpgggmtuﬂséor{l,5% of the
pol yreri zabl e mat er i Bdtwe&ed. D8RI P84 bZa nen-Amicditmgeat;at ure of between 60 F
and 90 E _during storage ov eri 25. of ,at. l,east, 2 nt hs.. . The
met hod dP one of cla %%'6%858@% %@33%105%%01%%%%8%"1 ‘%W%%%%ﬁ%‘??’s%é:
bet ween 2. 4% and 8% bdtwaeéd §.0004% ard 0l1§Wesf, a inetharescrflat®) and 1% of an
el astoneric |ate r epol r, .30 tween 6% and 20% of .
or ganopol ysi | ox‘gﬁ%‘%&fﬁF §¥lgcﬁ;°°m58$ 9@5%%?%%%%@%@?“5%%3?%% bgrvé%%lft'yner
enul si on; between 2.6% and 8. 5% of a high density pol yet hyl ene prepol yner
emul si on; etween 2% agnd 6% of a I i de _prepol vner di spersion: between
0. 006% and 23-. o\é\?/%meé&aéﬂ? Q8¢ (,)P%I%IHEBZ[%V\% 22]@66‘8% @%ﬁ%%p@g%lﬁ?n ‘é""&?%ﬁe? '
initiatas, -46 between 1% and 12% of acrylic prepolymer;

between 0.08% and 2% of an elastomeric latex prepolymer;

between 3% and 25% of an organopolysiloxane emulsion;

between 0.08% and 2% of a urethane prepolymer emulsion;

between 1.4% and 11.5% of a high density polyethylene prepolymer

20 emulsion;
between 0.8% and 9% of a polyamide prepolymer dispersion; and
between 0.0004% and 0.15% of a graft initiator,
wherein the composition is stable with less than 5% of the polymerizable material
self-polymerizing at a temperature of between 60° F and 90° F during storage over a period
25 of at least 2 months.

24.  The method of one of claims 20 to 23 wherein the composition comprises:

between 2.4% and 8% of acrylic prepolymer;
between 0.3% and 1% of an elastomeric latex prepolymer;

30 between 6% and 20% of an organopolysiloxane emulsion;
between 0.3% and 1% of a urethane prepolymer emulsion;
between 2.6% and 8.5% of a high density polyethylene prepolymer emulsion;
between 2% and 6% of a polyamide prepolymer dispersion;
between 0.006% and 0.05% of catalyst;

35 between 0.006% and 0.05% of a graft initiator;
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WO 02/ 081811 PCT/ US02/ 09438 between 0.3% and 1% of a non-ionic dispersant;
bet ween 0. 006% and 0. 05% of a pol yethyl ene glycol diacrylate; and between
0. 006% amto®2081 Df a uret hane acrylate. 5 25. The met hodprafi/usnzowss cl ai s
20 to 24 wherein the conposition is provided by adm xing between 4 parts

by wei ght and 50 parts by weight of a concentrate conprising: between 5%
and 24% of acrylic peepanyrE,anbatsefandh-diicatisheddnnf an el astoneric Iat ex

prepol yner; bet ween 5% % anopal ysi | 0xane e | Si

bet ween 0. 4% and 4% (?%W nﬁfgqqs(g {%-Pg‘g’o‘?qrfﬂ”é’?ye@%¥ ighyeo g @E 8/oand 23%
of a high density pdeyeddnyl. @06, pidP.0bYxTra wethhsd awnylatebet ween 4% and 18% of
a polyam de prepol yner dispersion, with a solvent conprising water to form
100 parts by weight of the conposition 15 26. The nethod of claim 25

wher ei n5t hgs, CO%%&tﬁb@oﬁ@fﬁﬁﬂcﬁ@s 20ed MWIhelerDlﬂiE%mpd516013%m6vide(bbl5t al yst;

bet ween 0.0 Z%a 3% 0 raft bl at 0{) ﬁ%ﬁ; # t he tc ncentrate IS
stabl e wi t #EEE ﬁ‘?’ﬁ?n el%lmaf)ﬁé iPIUEPEWVIROLP aafoncgléf ¢ BUTNRM zi ng
at a tenperature of Hm{zmesr%aﬂdﬂ%nﬁa&&hl?pwpblyng:r,storage over a period 20
of at least 2 nonth and i he c entr |ses between 10% and
35% sol i ds when drif '/Om% d?f&?\@d‘%‘l‘s ca]?{%élpé? o 3 or

wherein the conposi tbeaneemmm aﬁeso% ob et weanofaflysilox@k%nhysiogj ght of an

aqueous rganopoly3|loxan 25 wherein the first polynerizable
prepol yher and the < Ebp fﬁé o0k WERARLBID eﬁ?‘@“@ Mected fromthe

group consisting of lﬁm&hr’b% laﬁd m%pﬁlamgrdenaltyup@lydstaylen@plepolbzmeEEmulsmml si on,
car boxyl at ed but adi acr ‘i!iiéﬁd/ 3 a hi density
pol yet hyl ene prepol ﬁ%‘? ne o 04 AP %ﬁ?ﬁr?ﬂ%’r di sper si on.
30 28. The net hogh 98o0l¢émicEmprising vatdrito f(hﬁ’l mrmambylvmfgm@ﬁnmmﬁmosmaﬂ
or ganopol ysi | oxane emul sion; a graft initiator; and at |least four of: an
acrylic prepolyner; an elastoneric |atex prepolyner; '35 a polyam de
prepol yner26li spEfeshéhod of ddinV€s Q/Béﬁﬁﬂi&é]:oﬂfiﬁﬁfr&ﬂseaﬁl@ﬁéle%8 a carboxyl at ed
but adi ene acryl oni trl;elt\xe/e DI e(g)o(il(%arrlec{ 0'35}0I1ya catgfyene gl ycol diacrylate; or
between 0.002% and 0.3% of a graft initiator,
wherein the concentrate is stable with less than 5% of the polymerizable material
self-polymerizing at a temperature of between 60° F and 90° F during storage over a period
20 of at least 2 months, and wherein the concentrate comprises between 10% and 35% solids

when dried.

27.  The method of one of claims 1 to 3 or 20 wherein the composition comprises:
between 6% to 35% by weight of an aqueous organopolysiloxane emulsion,
25 wherein the first polymerizable prepolymer and the second polymerizable prepolymer are
selected from the group consisting. of an acrylic prepolymer, a urethane prepolymer
emulsion, carboxylated butadiene acrylonitrile prepolymer, a high density polyethylene

prepolymer emulsion, and a polyamide prepolymer dispersion.

30 28. The method of claim 27 wherein the composition comprises:
an organopolysiloxane emulsion;
a graft initiator; and at least four of:
an acrylic prepolymer;
an elastomeric latex prepolymer;

35 a polyamide prepolymer dispersion;
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a surfactant nononer. 5 29. The nethod of one of clains 27 to 28 wherein
the conposition conprises: between 1% and 20% of acrylic prepol yner;

bet ween OWO82sasdi 2% of an el astomeric | atex prepol yner; Poetuserow4680 and
35% of an organopol ysi | oxane enul sion; between 0.08% and 2% of a pol yam de
prepol yner di spersion; 10 between 0.2% and 4% of a carboxyl ated but adi ene
acrylonitrile prepol ys@boxylated butadiend acryloaitdlelpregodgner; f i ber conpri ses
cotton/ pol yester fibers at have been previously printed with dye. 30.
The nmet hod of one ofp%lp'%t%%ﬁnﬁgy‘f‘g%naﬁtg’r%ri n the conposition conprises: 15
bet ween 0. 002% and 0Oa 6&Jactdnt tonainat.yst ; bet ween 0. 002% and 0. 05% of a graft
initiator; between 3.6% and 12% of acrylic prepol yner; between 0.3% and

1.25% of an el astoneric |atex prepolyner; between 9% and 27% of an
or ganopd y3b| oxThemetisdsifone oL ainstafee 280viR2siatit confoditioh campabgsani de

prepol yner di spersiop; be e HP% and. 2. 5% of a carboxyl ated but adi ene
acrylonitrile, bet V\B‘gﬁ’e?f? g%eﬁcggﬁfﬁfagbﬁgfpr?omg;fet hyl ene gl ycol

diacrylate; and bet p&aere0.08%%ndd, 0f @beladtomese tatexqirepdlymenoner , wher ei n
the conposition is siable ywth les han 5% of the pol ri.zable materi al
25 sel f-pol yneri zi ng{’%ﬂ"'eﬁn é’rﬁ?gégﬁtsj?tteanoqrgﬂ@m@@io’@@gﬁ"éﬁm% F during
storage over a peri oBetweén A0SV EA2%2 oD pbdlyamidd prepbgneratispetsiaf, one of

cl ains to 30 whergin the conpositi.on is provided. by adm xi ng between 4
parts bé \Wei ght and gﬁwﬁ‘é‘? ﬁ'g/bé}&@’f"ﬁﬁ? c@ogﬁ@gﬁbgﬁﬂpﬁ%gcrg@%pleﬁ%oﬁymge

bet ween 5%ganehdR% @k callilysit Cibpr R riseEEattohgiolvester Abet¥ttantlavi¥besh paaviously

el astoneric | at exﬂﬂé;pol ymer; between 30% and 70% of an organopol ysi | oxane

enul si on: PHBEASUH €/°49% and 4% of a pol yani de prepol yner di sper si on:
bet ween 1% and 8% of a carboxyl ated butadi ene acrylonitrile prepolyner; 35

D D O R 02 S W SRR L255, ,
form 10Qsparts. by webgltee®d.000% a2dOf03S4h bf deatalyst; 32. The nethod of claim 31
wherein the concentr gétgvegr?%bb%ea%d 0.05% of a graft initiator;

between 3.6% and 12% of acrylic prepolymer;

between 0.3% and 1.25% of an elastomeric latex prepolymer;

between 9% and 27% of an organopolysiloxane emulsion;

20 between 0.3% and 1.25% of a polyamide prepolymer dispersion;

between 0.6% and 2.5% of a carboxylated butadiene acrylonitrile,

between 0.005% and 0.3% of a polyethylene glycol diacrylate; and

between 0.005% and 0.3% of a surfactant monomer,

wherein the composition is stable with less than 5% of the polymerizable material

25 self-polymerizing at a temperature of between 60° F and 90° F during storage over a period

of at least 2 months.

31.  The method of one of claims 27 to 30 wherein the composition is provided by
admixing between 4 parts by weight and 50 parts by weight of a concentrate comprising:
30 between 5% and 40% of acrylic prepolymer;
between 0.4% and 4% of an elastomeric latex prepolymer;
between 30% and 70% of an organopolysiloxane emulsion;
between 0.4% and 4% of a polyamide prepolymer dispersion;
between 1% and 8% of a carboxylated butadiene acrylonitrile prepolymer;
35
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bet ween 0. 005% and 0. 3% of a catalyst; and between 0.005% and 0. 3% of a
graft initiator, wherein the concentrate is stable wth |less than 5% of the
pol yner i nabloe/osmtieri al sel f-polymerizing at a tenperat ur @cofusosbosen 60 F
and 90 F during storage over a period 10 of at least 2 nonths. 33. The
met hod of one of clains 31 to 32 wherein the concentrate conpri ses:

bet ween 10% and 30%anfl veereih ke qonequdatenmmprises bebweerl PA% add 398ablidnwhen

el astomarig.ld';lt ex prepol yner; 15 between 40% and 60% of an

or ganopol y 79%xane enul sion; between 1% and 3% of a pol yam de prepol yner

di spersion; betwittensdYermrdmpising watar ao oyl 06 pads by tvadghe o€ thecowiposition. | e
prepol yner; - between 0.01% and 0. 1% of a catal yst; between 0.01% and 0. 1%
of a graft initiator; 20 wherein the concentrate conprises between 25% and
35% sol bds3wherThtrmettlod oBdainT Bk wihetehottie obncenatefcombesess 1 to 3 wherein the
conposition conpri SE at nSFf_ri %abl e silicon oil enulsion,

S: 5% Qf Q )
a hi gh nol ecul ar wei gﬁ] eenpoﬁg%rg\%??{ggl/"eoo Cgagéfn%sﬁnl cone suspension, or a
m xture thereof; anteRbeent0.0E86tnd OBUS ofca graftditiater,pr epol yner enul si on. 35.

A nethod for makin stretchabl e fiber, wt sof t.. han n. .
crock-f ast ness,V eé%flg'i’e- (foé'g?rﬁléag 1S S&%kea‘git%irllgs? Q‘lsalgg t/‘g%tfztg? pgpﬁgl%g g %tgg%%(taesmialst ance,
sai d met hostl&potpmeszing at £entpacituraof beteetd 60 08 and 90 HE duting storpga oy énagperiod
hydrogelilé 'tth at%O”B sition conprising: 30 a graft initiator for

acti vat i NGt @S NP cellulosic fiber; a catalyst for activating the
graft initiator; a first polynerizable prepolynmer which includes a

functional ,gro f or eacti Wi t n,activated site, on the _.substrate for
orafting 1he 1 fernebad ShE e 3y BaEShEH B8 ofiiefudlt SBPrSE S e on e
first conponent; 35 bef@ed00024BABA b RCYNEIGRROIPRLEBE a second pol yneri zabl e
prepol ymer which ingludes a funcsignal oup. for reacting wth an
activated site on t ?‘g‘iFSs]t/P&’PQgé’ro taﬂglag{o e?'cé%t%BWé’ﬂwﬁ’d for forming an
active $bte on the J=owes A00Pahedth of amdrgandgulysilopaicymmmrlsiambl e conponent
whi ch includes a organosili, on(g functional. 5 Erou : wherein the first,
second, and third c TR0 78 AREP 1 o A POIXARide B ?195’(% giPgS1PRe  substrate
contacted by the solbstween 2% ahd 696 of agragfolk gldtedbnsddi aleecrydadtrildprepelgmer]
component between 0.01% and 0.1% of a catalyst;

between 0.01% and 0.1% of a graft initiator;

20 wherein the concentrate comprises between 25% and 35% solids when dried.

34.  The method of one of claims 1 to 3 wherein the composition comprises:
at least 5% of a polymerizable silicon oil emulsion, a high molecular weight
polymerizable organosilicone suspension, or a mixture thereof; and

25 at least 1% of a urethane prepolymer emulsion.

35. A method for making a stretchable fiber with a soft hand and good crock-fastness,
color-fastness, abrasion resistance, and stain resistance, said method comprising:
contacting a cellulosic fiber having active hydrogens with a composition comprising:
30 a graft initiator for activating sites on the cellulosic fiber;
a catalyst for activating the graft initiator;
a first polymerizable prepolymer which includes a functional group for
reaction with an activated site on the substrate for grafting the first component thereto and

for forming an active site on the first component;
35
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conprises a material which inparts increased resilience to the grafted
substrate while the first conponent conprises a material which inparts

i ncreasedwOloexstsiliity or pliability to the 10 grafted sulpstnamd®09436. The
met hod of one of clains 34 or 35 wherein the cellulosic fiber conprises
cotton, the conposition conprises an acrylic prepolynmer and between 1% and
15% of a urethane prsepaidprdymenaablsi prepolirberdvhiclT insludes b denctionadrgsousf foe| ai s

34 to 36 wherein the ¢ it co ' X 9 0

acryl i pr AL l;mﬁgs?l&% syt %/o;fgn%%kf?%?fz i E?%%‘Sﬁl@?%gnﬁ %f%gé&ﬂ i % hn

pol yrer i zafti@e sit¢ giatiesetandaosppuspeasi on; et ween 6% an 5% of a

pol ynmeri zabl e silicone.qil,eml si,on: and .b o 129 :

ur et hane prepol yner aetﬁﬁﬁg P%/H}en\f?lbel? 89r;}1p?rhegt ngc\gﬁﬁégg&éﬁ%l %ﬁ%&gﬁééﬁﬁn&onal
bet ween52%raup, 12% by wei ght of the fiber. 38. The nmethod of one of clains

34 to 37 wherein the co sitiagn i , . i}{z?jo/ 0. 15%
of a graft ini t%etr%lp;theaﬁ}éeggﬁo 9%1%89%66%5?%&%39?@%@%&% a yé)sntmgmer ein
t he conpossubk®ate contattadbye theisbhutior s farmemgrafedsubstige paidythe sicond kempartest i al
sel f-polynerizing at .a.te rature. of bet i or age
over a per?o&f’m(ggagfatffr@itgg? IW@ﬁ{t'snlsngrﬁﬁe%ﬁ.lﬁ%hcgqcr)rg}f%gﬂ%%ug?\tg#%w gF z}%ems 34
t o 38 wher fishcéhgoreanmaspriseon nacamial ivhieh:imphirtt inersas<lofl et 1ityOsropdibidicy tplthe
prepol yner; he en 0.8% and 7% of a hi gh nol ecul ar wei ght organosilicone
ira LSS0

suspensi on 8% and 30% of a silicone oil emnulsion; 35 between 1.2%
and 8% of a urethane prepolymer emul sion; -50 WO 02/081811 PCT/ US02/ 09438

bet ween 0. 002%.and 0,1% pf a tal yst: .between.Q. %: 9% raft
initiator; g)(get v@?ﬁnﬁhﬁéﬁﬁ%eﬁf&%ﬁmié&%? ?é’lv 0 %&eﬁgﬂ‘é‘r{g&ggﬁ% f/%%qjmpd? Sg%(r:@}oglt e;
and bet wets cOmPOs48n andpiiset 2fmalyliaprepelyhenendbetweat E/opmd J6Pyofer urethad®. The
met hod of one of cl aigs 34 to 39 wherein the conposition is provided by
adni xi ng bBERRIIMeRSBUSION and 50 parts by wei ght of a concentrate
conprisifg: between 4% and 30% of acrylic prepolyner;

37.  The method of one of claims 34 to 36 wherein the composition comprises:
between 0.8% and 15% of acrylic prepolymer;
between 0.4% and 9% of a high molecular weight polymerizable
organosilicone suspension;
20 between 6% and 35% of a polymerizable silicone oil emulsion; and
between 1.5% and 12% of a urethane prepolymer emulsion; wherein the

grafted polymers comprise between 2% and 12% by weight of the fiber.

38.  The method of one of claims 34 to 37 wherein the composition comprises:
25 between 0.0004% and 0.15% of a graft initiator; and
between 0.0004% and 0.15% of a catalyst,
wherein the composition is stable with less than 5% of the polymerizable material
self-polymerizing at a temperature of between 60° F and 90° F during storage over a period

of at least 2 months.

30
39.  The method of one of claims 34 to 38 wherein the composition comprises:
between 2% and 10% of acrylic prepolymer;
between 0.8% and 7% of a high molecular weight organosilicone suspension;
between 8% and 30% of a silicone oil emulsion;
35 between 1.2% and 8% of a urethane prepolymer emulsion;
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bet ween 2% and 18% of a hi gh nol ecul ar wei ght organosilicone suspensi on;

10 between 30% and 70% of a silicone oil enulsion; and between 3% and 24%

of a uretweane/gmisepol ymer enul sion, with a solvent conpri sipag/usat/ey43g o form
100 parts by weight of the conposition. 41. The nethod of claim40 wherein
t he concentrate conprises: 15 between 0.002% and 0. 3% of a pol yet hyl ene

gl ycol diacrylate; beotesadQ/DARPO.AVDIG. AL, a uret hane acryl ate

prepol yner; bet ween g’t’%%ol%(y@@e/d% dn&(ﬁogf %fgtl 1% and between 0.002% and

0.3% of a graft ini toF n els stable with | ess
t han 5% of the poli rhetwez:alﬂ(K)O#ﬁdamdl(als%elfﬁpptyleglwym;eglwgl ditcrylateepper at ur e of

20 between 60 F and 9? een%“ddoﬂ tch Wfo?g%et%fa&b@ ‘%’&}8&“{ gast 2 nont hs,

and wherein the ste?t? e concen e conpri ses 35% sol i ds
when drbed. 42. The net hod of one of clal ne 34 to 41 wherein the fibers are

formed intg fa e t

pol yners, d m F%?thvﬁ]‘ﬁ{onfea rlatl:m%%t?éor %Vﬁ%rﬁ% é%&ﬁ’ Sﬁ %nofé p%é}ﬁé@%fl mes its
original | engt hadmixingbetseendgartamat §Epatsery wieight afatconcentratemimpesmgd5% t o
110% of its origi naI ize sec The met hod of one of
clains 34 to 42 wher§ eepﬁlg ?ndo?(?}o;g?gy?oprngaﬁ'%efo fabric, wherein the
fabric when stretchexétvaaedmhmdNB&f/tocﬁamghunoleéldarWelghtm'gmoeﬂicmné $uspetstmp t o
30 bet n 95%to 1 0% of n ize i c 44. The net hod
of oneV\g claim1t MQ@M*% @%Fl esollcelﬁalg%n %ay be a fiber, a
yarn, or a fabric, axedvaahéw/eamdw;atoﬁamraﬂgpntelpeeﬁoﬂ)bmr elnmlaoﬂm eved by a
DG, B SR hbaf RIS R TR R oY BE P bopgon
conposi tion further conprises one or nore of vi sc05|ty control agents,
per f unes, ier ser ves absorbers, antioxidants,
bacteri ci fs%‘ﬁ ﬁ%@fc‘? %(fghergmtgsg%ncegﬁrﬁgpglgggeﬁs dyes bri ghteners,
opacifi &fs, wet t abl |betweenpd(R20e a1 0.3%i df arpell weisderrggydos diabhdare r et ar dant ,
and 5 shrinkage control agents, 46, .Jhe. nethod of .claim45 wherein the
wettability modifi eﬁbe&ee&%p%/h%‘}qﬁ ‘%3%‘103“15?‘5%? %Pﬁ%i’tepﬁ“cp8f>68‘?rat ed into the
grafted copol ymer irbeav@uammwyamm/mfarﬁatdiyzst rmke the fiber nore

hydr ophobi ¢ than a er t b tlon not. i.ncl udi ng, t.he

Wt ani 1ty 10 moditeRgen GRS nd hath s BIR BRLHGE e b cRHerhd €

wet ]E abidl [ ts}tab‘mdlllthllé’sfs thah %pﬁtner’pbﬂmmb_ htde nprezjabbelfrpolymerizinp at ateatperattre of he
grafte 26:01?6?w¥ gO Ilpanad &)LLaIpEI IYg s%grfafgé gxlfe?rz]ltpe}igd rg?gtelee’gsrtlﬁmonths, and wherein the

stable concentrate comprises between 10% and 35% solids when dried.

42. The method of one of claims 34 to 41 wherein the fibers are formed into fabric,

wherein the fabric has at least 4% of grafted polymers, and wherein the fabric after being
25 stretched to 1.5 times its original length for 30 seconds and relaxed will return to between

95% to 110% of its original size within 30 seconds.

43.  The method of one of claims 34 to 42 wherein the fibers are formed into fabric,

wherein the fabric when stretched and allowed to return for five cycles will return to

30 between 95% to 110% of its original size in each cycle.

44.  The method of one of claim 1 to 43 wherein the cellulosic fiber may be a fiber, a
yarn, or a fabric, and wherein contacting the fiber is achieved by a dipping, spraying, or

coating operation.
35
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fiber nore hydrophillic than a fiber treated with a conposition not
including the wettability 15 nodifier. 48. The nmethod of claim47 wherein
t he wett aWwDloeogismodi fier is a polynerizable prepolyner cearaisnz/og3an

sul fonate, sulfate, or carboxyl noiety. 20 49. The nethod of claimFE
wherein the bactericide is a polynerizable prepolyner incorporated into
the grafted. cogat yetiod of oac ghialaing Y tsad Wheremrthe tempsitiort fuethtr deawprises enc

resistant to bacterial grow fiber ated with a tion not

i ncl udi ng ¥ H¥re B{:a txgalétr‘)l?%ergﬁ pe%ﬂ@eﬁvfwg%?%ﬁs » RIPSSFYRUYGS: \%ﬁ Eéﬁ t!n t he

bact eri ci ci@sdrbers, mbxmﬁnﬂszlaiateﬁcmeg;fohgmdm cclomnm dijexg fiporesenadyed, ani ne. 51.
The net ho claim4 l.ame r. rdant ag ol yireri zabl e
pr epol yme rﬁght?a?rﬁo‘f%gﬁfﬁ Y atflh {fiftsgsol %ra fi ﬁ%fnaﬁei?@fl@ya%auf ficient
to makes t R@rinkdge cbhesl agerte. r esi stant to supportl ng a flame than a fiber
treated with a conposition not including the flame retardant agent. 52.

The nmethod of claim51 wherein the flane retardant agent is a polynerizable
pr epol yner46¢ ontraé Rieftgdedtlcliimris wiierbihaha Wettab'ﬂ&y-niﬁhﬂ@ i9 Rbﬁgfﬁ&ﬁiable

PCT/ US02/ 0943 53. The tho of . cl The

mt hod ot ReTRTERS dncqraraipain tad iRl et fnd i apetdh BEaATeEF ElbatiRe oo
conpris es il iorohydrephoBf, théia fibkr, treatedith wcempoditiar eatfinclbdibd the'lihﬁtalbﬂttjnod
of one Cl(ﬁéms 1 to 53 wherein the catal yst conprises a peroxide,

per aci d1 Hzoate, netabisulfite, or mixtures thereof. 55. The method of
one of claims 1 to 54 wherein the cellulosic fiber is in the formof a

fabric. 10 _56. rn conprisjng fib uced ane of the t hods of

clains 1 t4- 54, ﬁﬁﬁ‘@%ﬁ%@‘g% %ﬁ%ﬁgﬁtﬁé ?“§8§°§"V‘ @e% by

wei %hfj of é}f)lyfﬁérﬁnc&ﬁora&dyﬂbmhéé%ﬁﬁid fSGp’cbgynﬁb erbﬂhfilumtctyllsmtﬁdlehytocmd(eahet hﬁ |

met hods of_ cl ai ns a ods
of clainsf qWOS%hy%@p%lﬁ\letgﬂ’r? gbﬁﬁ@aﬁééﬂﬁ‘o@“gﬁ@sgfm‘twgY‘W&(ﬁ%é‘eé"feﬁéﬁgyns 1
to 55, Mher&liflet he grafted copolyner conprises 2%to 10% by wei ght of the
yarn. 20 60. The nethod of one of clains 1 to 55 further conprising the

st eps of :
48.  The method of claim 47 wherein the wettability modifier is a polymerizable

prepolymer containing an sulfonate, sulfate, or carboxyl moiety.

20 49. The method of claim FE wherein the bactericide is a polymerizable prepolymer
incorporated into the grafted copolymer in a quantity sufficient to make the fiber more
resistant to bacterial growth than a fiber treated with a composition not including the

bactericide.

25 50. The method of claim 49 wherein the bactericide is a polymerizable prepolymer

containing protonated amine.

51.  The method of claim 45 wherein the flame retardant agent is a polymerizable
prepolymer incorporated into the grafted copolymer in a quantity sufficient to make the
30 fiber more resistant to supporting a flame than a fiber treated with a composition not

including the flame retardant agent.
52.  The method of claim 51 wherein the flame retardant agent is a polymerizable

prepolymer containing chlorine or bromine.
35
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contacting fiber with a conposition conprising a pignent, an adhesive gum
a solvent, and between 0.01 %to 2% of at | east one polynerizable printing
pr epol ynmewp oasnsiiscausi ng the printing prepolyner to pol ynmerczasot/bwseby
adhering the pignment to the 25 fiber such that the crockfastness of the
pigment is superior to the crockfastness of a fiber treated with a

conposi t i of3.corBhesmethgd ef smnofi diing 1ab 5CIveheacih 8w The methvdnfloncef gidignsdrto. 61.

Th hod_of . cl ai m 60 in the. adhesi ' d
ot ad enc. SAEPSHIE AR ST e e e S R LR e R T oy

two functi gredofiti es to promote 30 crosslinking. 62. The nethod of claim60
wherein the conposition conprises carboxyl ated butadiene acrylonitrile
gum between 0.1% and 1% wat er, between 0.01% and 0. 1% of uret hane

acryl até, and bEiemaethod 00dfé afitdaiths 1% 6B wiwkrgie theydacatest gbmposesdipgonydeaat e. 35
-53 WO 02/081811 PCT/ US02/ 0943 63. A nmethod for printing on fiber

conpri si ngP¥8¢ UQ'ﬁrb?n%gﬁ’erPﬁ%@iSBlgﬁepr g’i”ﬁ&r:es(%(l)eﬁ?oggti er])g fi be? with a
conposition conprising a pignment, an adhesive gum a solvent, and between

0.01% 2% of I | i, zabl I ; 5 i h
or epol yrer >t pol yrrehioBegs B st REd ToP SRRl cfllber FRAE Bt ve

gum conpr i gem ofarfabey/| at ed but adi ene acrylonitrile, and wherein at |east
one prqul ynmer has at |east two functionalities to pronote crosslinking,
and the Conposition conprises between 0.05 and 10% water. 10 65. The net hod
of cl ai m 636.wheA gam doneprizomgiterd produced iyyrons ef thermed¢thadseo fatriyk dtte 54, wherein

pol yet hyl ene glycol diacryl ate 4 Lxture. thepeaof . 66. The nethod of
claim63 mﬁ@r@f% %Bo%gﬁﬁ%%rfll)?%ﬁac/b%p@é@Wgéﬁthgfai at%4 butadi ene 15
acrylonitrile, between 0.1% and 1% water, between 0.01% and 0. 1% of

3 Ir :E: P? P :-t 28&%‘3‘ g/grn c%%gprggltg\ﬁ%gs ;())r'o l}(%)d %r}]/dong 'o% ?ﬁ)e%etﬁgcisyo‘?lc?axfrlng % ghy col
15

58. A fabric produced by one of the methods of claims 1 to 55.

59. A fabric produced by one of the methods of claims 1 to 55, wherein the grafted
copolymer comprises 2% to 10% by weight of the yarn.
20
60.  The method of one of claims 1 to 55 further comprising the steps of
contacting fiber with a composition comprising a pigment, an adhesive gum, a
solvent, and between 0.01% to 2% of at least one polymerizable printing prepolymer; and
causing the printing prepolymer to polymerize, thereby adhering the pigment to the
25 fiber such that the crockfastness of the pigment is superior to the crockfastness of a fiber

treated with a composition consisting essentially of the adhesive gum and the pigment.

61.  The method of claim 60 wherein the adhesive gum comprises carboxylated butadiene
acrylonitrile, and wherein at least one prepolymer has at least two functionalities to promote

30 crosslinking.

62.  The method of claim 60 wherein the composition comprises carboxylated butadiene
acrylonitrile gum, between 0.1% and 1% water, between 0.01% and 0.1% of urethane

acrylate, and between 0.01% and 0.1% of polyethylene glycol diacrylate.
35
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63. A method for printing on fiber comprising cotton, the method comprising:
contacting fiber with a composition comprising a pigment, an adhesive gum, a

solvent, and between 0.01% to 2% of at least one polymerizable prepolymer; and
causing the prepolymer to polymerize.

64. The method of claim 63 wherein the adhesive gum comprises carboxylated butadiene
acrylonitrile, and wherein at least one prepolymer has at least two functionalities to promote

crosslinking, and the composition comprises between 0.05 and 10% water.

65.  The method of claim 63 wherein the composition comprises urethane acrylate,

polyethylene glycol diacrylate, or a mixture thereof.
66.  The method of claim 63 wherein the composition comprises carboxylated butadiene

acrylonitrile, between 0.1% and 1% water, between 0.01% and 0.1% of urethane acrylate,
and between 0.01% and 0.1% of polyethylene glycol diacrylate.
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