; €3eNXNU| (. 6dT; AA *@00002* CROSSLI NKABLE FABRI C CARE COVPCSI TI ONS  The
present i nven to the use of crosslinkable conposi tiohEEB 2002
conpri sing p(r)mmm%m ‘m@ﬂml pol ymers and pol y(hydroxy) crosslinking agents
i'n the treat rrc to |rrpart tenporary crease and stain resistance.
5 Starch and star@#'ol uti ons containing various additives have been used
as_an |ron|ng aid in honme and commercial laundry fabric care applications
for over ears. Wiile starch has shown to be a good product as an
i roning ai d mmummmmwwmw it sti II as a nunber of areas where perfornance
coul d be inp nst ance, ere is a tendency for starch to build up
on the iron 10 asobo2t Ot hes. Furtherm)re, starch does not inpart long-term
wrinkl e resistance and the starch solutions may tend to clog up the spray
nozzl es. Another area for inprovenent involves starch residue, which
soneti nmes takes the for QRESSUINKABLEFABRIC CARE COMRAQSITIONS be particul arly
noti ceabl e on dark fabric. The conpositions of the present invention
provide such inprovenents. 15 The present invention relates to fabric
treatment conpositions that conprise an aqueous sol ution of a conbination
of a poly-functional Tt ResENEINHHR feltasdo &t yse g Erogsipkabigrrempesitiens gr oups
selected fromthe group consisting of car box)y anhydride and am ne; and a
pof y(hydroxy) cr8gef§ P?ibf“aﬁenﬁ'r’ &St 315 PR (e n%?ﬁs" Meiln may be

applied to clot en 2 0 pres thefabrrc

tenporary creas 3“?‘2%%???’58 Eb”cq? 'gl'pﬁ” &e&ﬁ“éﬁ‘/a?{‘é egﬂ‘gSt?'%%bs\\%é‘n
ANt reaepaskllon b ofigkch £, ddlorP UARAY SBEMAS VRIS Bl hRE Ul O her e

is no build-up of the conposition on clothes no resi dual

flaking is notedee@yety racrh.rraaﬂmiqaraé L comre.arﬁmar,%n@wfe rapﬁc&roﬁect ed at

\ met hods of treating fabric ™which conprise applying to the tabric an anount
of the fabric 2 & dveedd ylaR WRIRREFEH Naashii hbel Hgddh foRsaliét\e8 ah GrohigPar t
tenmporary crease resistance ~ 6 FEB 2 and stain resistance thereto and

pressing the falkud oor sucdies, Hastiithas apmimteh ptlsreay Where qesbimakée gourg bt
crosslinks the poly-functional nol ecule. The fabric treatnment conpositions
according to thémmoeeﬁerﬁoriimtﬁem. itfmne sonendesiey for platch-t9 buildtupomathe irot ecul e
(PFM . As used herein, "nolecule" 5 includes non-polyneric nol ecul es) |ow
mol ecul ar weP ghtanpsloieer Suttiermaare. giaset does Mgk imparg fongrieam aipkie Eesistnes ul ar
wei ght of less than about 10,000, a her nol ecul ar wei ol ymers, for
i nstance havi ng 3P MEFE} S%\)&P@ﬁf"%fengr‘%ﬁlg%rp fhﬁéﬁraél%ﬁfesi@”g‘gﬁr ¥%a gr eat er
than 1,000, 000. fTrhre I%C fl o{v S L&ﬁrl:r sc!u w Og meSlme taeiﬁ% Fm 4
limting factor 'W'tH P’%@f)éé’fv & TRE" (ST Of Piff S rossFrn PRy agen s 10 of
Dt et i Y kd=0d cdiifi RITSY o6 Gkl By Hond B35 Lon 4y BUACT rRnal o oups
oxy an ri

sel ected fromthe group consisting o e and am ne.

Exenpl ary ol ecb@gosiahs br thpre 2t il rﬂoJlJéesuEH e@m&méwentl on include
without limtation citric acid, 1,2,4benzene tricarboxylic acid,

1, 2, 4, 5- benz®ne t et r amar fresent aner&iahderatkszoSab@rchtaamaet ﬂ:&mbastnbmmaboxyl ic
lacrd poly(acrylic acid), carboxylic-acid-functionalized polyesters)

car boxyl i c- aci d-chmpiisei amaduegusdsptibry of @ combieation pbh)Pelv%intmmﬁmnnlequlq)ol yvinyl r
am ne-covi nyl al cohol), polyvinyl am nes) and ynmers prepared from
mononers such a§°@9'ﬂﬁ}ﬂ9eﬂﬁé€a§‘l3)v° fupctinngl 95@*&’?&9\9“68?’9“‘ theraseur) eesisting of
acid-(MAA the C -C8 al koy esters of (nmeth)acrylic acid, malefic anhydride
(MAnh) , mal ef i c carbexvhankydride apcamige: aﬁ‘,‘F’@ F(°fyﬂ)yd’°l$¥)(9f°6ﬂI”E'”%69‘ﬂ‘t( cle p- carboxy

here n' 0 denor 4BE ke AR ol cPgr o sy MG T cof
Exenpl ary cgpol %fa%geg RS GhOMGRELY e PRELALE B Welboatlgh

copol yners,“ Vi ny acry yners, 'acry |c aci

anhydri de copol y, aY\h depdXitidh gk@ E{Mlshﬁseaueﬁt %Lﬁikmge'lﬁ addiippdr i de

copol yners, ethyl'e acry I C acl yners, ethylenel nethacrylic acid

copol yners, et hYﬂe@é‘@ Nd BYild- Lﬁcﬁtﬂﬁ’é %rﬁﬁsk’&d 6n 2fotrds BRGrBAC and Tio Gesiduad 3
anhydri de copol yners, vinyl acetate/naleic anhydride copol yners,

et hyl ene/ vi nyl agieigik b8 b o B EHbtiel eTHRORNNdHEASD, is GiRicted lat methods

met hacryl ate/ butyl acrylatelacrylic acid copolyners, nethyl

met hacryl at e/ et by trestifg ydbad ®hials Eathprise applying-1oied fabiy =, aniteinhyflthe fabric

met hacryl atel butyl acrylatertaconic acid copolynmers, butyl 5

acryl ate/ ac2yl i treatoriedt acverpositiomestsch i effectivecto riypaatt terBICanA ceapo fegistanse et hyl
acrylate/acrylic acid copolyners, 2-ethyl hexyl acrylatelacrylic acid

copol yners, nethyl nethacrylatel ethyl (nmeth)acrylatertaconic acid

copol ynmers, styrene/ (neth)acrylic acid copol yners, styrenel mal ei c anhydride
copol ynmers, styrene/ (neth)acrylic acid/ maleic anhydride copol yners,
styrenertaconi c acid



10. copol ymers and styrene/ butadi ene copol yners. Additionally, polyners
conpri sing anhydri de groups nmay be generated in situ during prepa&féi(yb a%@
pol y(acrylic 'acid). These exanples are not limting and the F
(Aydr oxyal kyl )urea crosslinking agents according to the present invention
may be used to crosslink virtually any nol ecul e which conprises at |east
two- functional groups selected 15 fromthe group consisting of carboxyl,
am ne and anhydride. The (hydroxyal kyl)urea crosslinking agent is very
versatile and may be used easily t@crosslink aqueous solution polyners)
organi ¢ solution polyners, polyner nelts, enulsion polyners, aqueous and
non- agueous di spersions of polyners, and powders. 2 0 The fabric treatnent
conposi tions of the present invention also conprise poly(hydroxy)
crosslinking ageq! t hat conggln at | east two hydroxyl

: | yol
groups. Exanpl es 8f5tab%ﬁe>)6t?r§£ﬁrh%$tﬁé'@d REFRNISRR GG U5 thay ihg ealy ydroxy)
pentaerythritol, °'§5%eﬂ§%é?mgfggsﬁi%%hwoyﬁﬁgvhg?{ﬁpﬁég rch derivatives,

di et hanol am ne, tri anm ne ‘des such as

bi N, N-d hyd I d
dlefl \[/atl vels( IoTh)é ;rg)s(%/ﬁ?)erf\éééjrtr%ﬁen?? 'p%mgr oxy 8d¥§§§?{l}ena S:’:leé Eﬁﬁfﬁ‘?% chnE eflhe

present  Z 6 FERBmgrise a%dlﬁféﬁ&khﬁr}nﬁé&ledﬁfﬁwed AErEHQduﬁgrén CRgRYleSe only a
single urea group, at |east two hydroxyl groups, at |east’ two carbon atons

di sposed bet geenndies uareﬁbweau&o@a%£@wm@écubhﬁe.§m%gwk HbMRRrs, and may
i ncl ude conpounds represented by Structure (1). The two car bons d| sposed

bet ween t he hydrfaxipbtammechauing andapcolaip eeiphtnallesdetharm abdu @8/000, kinad g or
substituted configuration. These urea derivatives may be di nethyl ol

(di hydr oxy et hyl roglesylat RaigEC)ymergl fyrdrsitance bavingdnateitay Waitietdf PBisithhn and

hydr oxyal kyl ureas such as N, N-bi s(2-hydroxyet hyl)urea. The hydroxyal kyl
ureas (HAU) sucl? a'st TQQQQB? Q'(Eétehifﬁﬁd@@@@ﬁ/l T%/ﬁ gctual reolenyler weightf afitneed. 10 O
RB\NICN /R~ (1). 15 Rs where R is CGR, 20 RB 25 RZis Hor R5,
R is Hor R5) é?me%e '~‘i ot 'H"""F@g fagipr with resppt futhe pee qfhdhergsostlinking g9et R5 is H,

CH20H, CH C, alkyl, Re Rs Re Rs R0 3 5 R6 H, CHZOH,
CHCHOH, mg? pﬁﬁse'&{“’%ﬂ%?/ :ndyRe Rg Re R: R 0 400 R‘ is IHS CHZOH,
CHCHOH, CHCHCHOH or Crh (l;FMarj[uFi?( l::gntain (ajtqﬁgt @f_r{\ctlong %’nﬁgs se Q'Pr'n ”ié’xt hyl or

ethyl, Rs is H nethyl enpl ary

HAU cr ossl i nker hyl ) ur ea,
t et raki s(2- hydr ?&1}’2? hﬁi;ﬁﬁgr?acg ll%tg)‘%hs (a éﬁ@%ﬁdgﬁmﬁ;?%nﬁﬂé% ?nof%ﬂé%&iﬁ‘&% a

bi s(2- hydr oxyet ldy)oaiueed in elbredehsitvdnityndidhis Vitagut lihkHtieR cirlabla; £2,8( 4- hydr oxy
but yl )urea and 2-urea-2-ethyl -1, 3-propanedi ol . The terns "crosslinking

agent' and " cr obshaenk tricdrbeuylir amiedl 2jarsemnzdrengeadbyyhesdad, 1,2, 3[hbutger nent s,
clothing and fabric to which the invention is applied are finished goods
that is garrent etasrbeyistasidnepviaindin acit) esseRxylisaris-furatipnalized polyesters,

carboxylic-acid-functionalized  polyurethanes, polyethylenimine,  poly(vinyl
amine-covinyl alcohol), poly(vinyl amines) and polymers prepared from
monomers such as ethylene (E), vinyl acetate (VA), (meth)acrylic acid™(M)AA,
the C,-Cq alky! esters of (meth)acrylic acid, maleic anhydride (MAnh), maleic
20 acid, itaconic acid (lA), crotonic acid (CA), p-carboxy ethy! acrylate
(BCEA),butadiene and styrene (STY). (Meth)acrylic is used herein to denote
both acrylic and methacrylic acids and esters thereof. Exemplary copolymers
include ethylenelviny! acetate/acrylic acid copolymers, viny! acetate/acrylic acid
copolymers, acrylic acid/maleic anhydride copolymers, vinyl acetate/acrylic
25  acidimaleic anhydride copolymers, ethylene/acrylic acid copolymers,

ethylene/methacrylic acid copolymers, ethylene/vinyl acetate/acrylic acid/maleic



10 manufactured or fabric which has been manufactured and sold for the
manuf acture of clothes and the like. The invention does not appl y2B®FEB
textiles that aré in the finishing process or processes for naking textiles
or fabric. Treatnent of the fabric with conmpositions of the present
invention result in the fabric exhibiting good hand (feel). In addition,

cl othes that have been treated 15 with this conposition and pressed tend to
retain their crease |longer than those treated with conventional fabric
treatment conpositions. This creasg resistance ' is tenporary since the
fil'mdissolves in the washing machine. Treatnment of the fabric with
conpositions of the present invention also result in the fabric exhibiting
i nproved stain resistance over conventional fabric treatment 2 0
conpositions. For exanple, stains applied to fabric treated with the
conposi ti ons of 3RERE e ORI HentMEn IERETYBe FIHIISRI | RPEYMeBat i s,
there is no notigceable magratjon.of the stain throuyghout the fabric, when
conpared to st aieﬁ'g %aﬂﬂﬂmé’gm?%}r?a%bcr FYEroE SPRAY TGS Hnelcflg'llu U@h‘?f:%'ﬁtﬁfb”w{
conpositions. | i1 : i h | he.fabric are
removed easily %?'@%%ﬁat\?bﬂ??%%%‘ﬁdopﬁ‘gh ﬁ%thgla'ﬁ&% n ec/%n aa.%l'ggte{agryr& E331‘:|mfns appl i ed
to fabric treat j HRUWE i i e nt. Méw i .

Furt her nore, thgg%aévlr@etr?rsér al sg're ggggigtae};tﬁgﬁé%%tiémgggbggg ..~£§' bg@§

redeposi tiong ag%artjlatenacgm@swwe.{abolymae%utyﬂ hcylate/Sd e doP@yRéor @ugoul d be
used by laundromats and conpanies that |aunder |inens tor caterers and

eati ng est abl i shomatefacrylié adid Sorplyirars, Qielrghasl atinaspegkcestid tabyhhee, wat er
treatment conposition of the present invention would provide fabric treated
therewith with eyt coatbacrgatefpthglper(tnetaiacotate/iaepis ar scidcr eapeyraerd, st ai n

resi stance and antiredeposition in wash. The fabric treatnment conpositions
of the present ishieseimethiacuiepadid conplymemu Srrneslain priwdisle eopelpmerBnat i on of

the PFM and t he Bol %/g_'lydroxﬁ cross| i nki n_g a(bgent in relative amunts such
that the ratio SYAREMUNFFYER agid/maleir ArPBYinade, CORYY M SHRNE/tBFONEHRSd unct i onal

tained in the PEM t unb f i val ent f the hyd I
o1 oups_cont ) nedHHHL 1 JOPEPRI v BeRNTRRor  FIBERYS PoMPEBoL 1.1 o

b 100:1. P | i . : i val
of "the  funct i ondr BrRgbnte e o thilBnfle i\ (MRl T PO

of Lhe hyar xy! o5, 590 HBE bl o 1 BRGNS RRSRIKer T anges

n one enbodi nent "of the invention, the fabric
treat ment conposidséinkifg SgentsRRCAHARY todkk fresdnbRvéndd infy bdludeB® dredsiRka fine mi st
as an ironing or pressing aid, for instance by punp or aerosol spray, and
t he fabric thenviaugly2ag mokciid whigh capprises at least tvad fuRetiahal arodip sedesctadr €,
optionally with steam Fabric is used herein to 2 0 include garnents,
cl ot hi ng ankb ot Kfrem ftheni grhend cpmeistingaf desseriybedminer enc. amiyéridapplhiecat i on and
pressing may be performed in conmmercial |aundry operations or namy perforned
i n househol d apflvPeexyalkyhrea sigesinking #gpnkin VEY oR™Sale AR BRY Bf LIF9RESYt eam  The
theat fromthe iron causes the crosslinking of the PFM F t he pol y( hydr oxy)
crosslinki ng agfhfopgint@aReus robiRy BRlYPerR Org3Me ARG P y%‘?rsAp?lﬁP?'FZ 5
invisible filmis,left behind which provid f.abri. i enpor ary
crease and staifl' e}tsesﬁmsu{sﬁ’ﬁ é’&mﬁ\ﬁl RO ar‘."n’}°§%8§%§5 fi %P eﬁéégrﬁ\cl)gﬁhayrh?rs't he
follow ng, it iﬁné)éﬂv@d‘é ed 2 6 FE8 2~1? 7 that the crosslinking agent
also may tend to crosslink bonds within the cellulosic fibers thensel ves.
In applicati@ns such1gs &HRSGeslRoft LORshsRORVRf thd prde®S MO&HibRlaidohat the
fabric treatnment conpositions do not contain high | evels of a conbination
of 5 PFM and cr gshpris8oRthyd@f))terossiiikigl abeit€lie., pbigols ang icdaairGt teastbe on t he
order of 20 wei ght percent and hi gher of a conbination of the PFM and
crosslinking agewt hydidy@l grosss0SEkamplds df pelybls dmdludg ethytenengtytolbglyceadif i cient |y
low in order for the ironing aid to be applied via punp or aerosol sprays.
Shoul d t he sol i dentamythrdeli sdomiob secreseostérciynd stereh deryatives. tdiethaagiamipet oo hi gh
and spray application problens 10 may be encountered. Accordi nql y, the
i roning ai d comnpiethgagjarine,op-hydrexyatiyl camidasostch 0as1 big-tN. MigiRrbydrexysieyht per cent
of a conbination of the PFM and pol y(hydroxy) crosslinking agent, in the
above- not ed I el adiparaide;peipypt pleehs! andaseafesyatvest al wei ght of the ironing aid
conposition. An alternate nmethod of applying the fabric treatnent
conposi tion to 15 fadPe¢nagbareiemse Pol(YHeNg fRseNking ageih a5 INeiRsEFeMnt o t he
rinse cycle of a washing machine. Wiile in spray applications described
above it is essential to use relatively low levels of the fabric treatnent
conposition, viscosity and spray are not issues in rinse cycle
applications. Accordingly, the fabric treatnent conposition nmay be used at
hi gher concentrations in the rinse cycles if desired, 2 0 although it

S v o o " .



2 6 FEg 20Q2 8 the PFM and the crosslinker) which then may be pressed,
produci ng the desirable properties described before. i's knong Hﬁﬁi %@ter
sol ubl e starches are used in comercial |aundromats. The starc §
i'ntroduced into a bath or a vat at the end of the 5 cleaning operation. The
excess water then is drained and the residual starch deposited on the
fabric gives the garnents the desired stiffness upon pressing. The water
soluble starch in this application may be replaced 6y the fabric A treating
conposi tions of the present inventgon. Once again, residual anmounts of the
PFM and crosslinker are deposited on the fabric after the water is rinsed
off. 10 If desired, additional fabric treatnent conposition may be applied
in the formof the spray ironing aid after washing and then pressed. A
preferred fabric treatnment conposition conprises an aqueous solution of a
m xture of poly(rventipniace derivel) fraamedrealichydisg)oplytasiglasresgrodithet ieasbivicc t r eat nent
conposition is applied to the fabric by spraying a 4 wei ght percent 15

sol ution of thi $YHPXY @roeps. Fhisad tyhcaranaAtone FigPrsed petwprn e lulkel a58P ont o t he
fabric and then |ron|ng the fabric. The heat of the iron causes the pol yner
to crossli nk i 269 3 FHRSNYERRY! I8P UPHANS TS NP FOBRAVAISIPISFAESE Yabr i c.

Ex | S Cr R t A d
Composi Li on co%?qfl&vrﬁdhw“m onSspETeR beeg PegRane BT PSR ce. 602N
pOl y( acryl ' C aci tti(e\?r\é ea?BJa crﬁé %mubstﬁ@ @cﬁl glon Ct?ﬁé;%? uYeia dCh a@t anooga,

Tennessee) (45%) ram o oxye Ufea gﬁ)actlve)

was stirred togethel d:rﬁéthﬁé?dﬁ}éd?%ee&ypu%é tmﬁoﬂe@b a&éo\éwd%dmyia%d”ed Thi s

is a 4 percent solution of bric treatment” Tonp ~ 6 FEB 2D02
9 The fornul at i @MOIHEDAIRY @oxdyaWf SirdaS SL&HadM, hﬁblﬂ@-’ﬂﬁ&mﬂémﬂﬁﬁ%as tHe actual
everyday conditions. The solution was sprayed onto fabric and the cl othes
were then wom f eydraxyaikpt uteas dRxU) e @b sieNvas(2-apBoxpéthyifareapamemoss to the
crease resistance of the test conposition are listed in Table 1. 5 Table 1
Test Person No. @aferedt ironedCrease resistancelwhite dress shirtYes2Linen
sui t Yes3Cotton and Rayon pantsYes4Dark, Cotton pantsYes ' As the data

indi cates, the fabric treatment conposition of Exanple 1 provides excellent
crease resistance to fabric treated therewith. 10 Exanple 2. Test for
measuring stiffness: Federgl Test Method Std. No. 191A was conducted to
neasure stiffness of smatd%es\&lﬁ with the fabric trﬁ t ment
conpositions. The stiffne esSyatches is in direct groportion to the
ef fectivve s- of the crosslinker. The test consists of treating a
rectangul ar” pi ece of cotton swatch 15 that is 10" x 1" with the fabric
treating conposition. The swatchsis then attached to a horizontal bar using
two pieces of scotch tape, such|that the swatch hangs down in the formof a
| oop. The di st ageref rom tiwe {sopcaR’the bar to the bottom of the | ooped
swatch is tden neasured after 1|minute. This distance is inversely
proportional to the stiffness oR®the swatch. 2 0 The stiffness of a series
,of swatches treated with Al cosperse 602A

R?is Hor R%, R%is H or R%, and R*is H, R, or R®, where
25

RB RQ RB RQ R1O
| 1 |1 *
30  R®is H, CH,OH, CHCHOH, CHCHCHOH or C,-C, alkyl,

RB RS RG RQ R10
| 1 [ ]
35  R®is H, CH,0H, CHCHOH, CHCHCHOH or C,-C, alkyl, and

RB R9 RB RB R10
| bl
40 R’ is H, CH,OH, CHCHOH, CHCHCHOH or C,-C, alkyl,



poly(acrylic acid) (from Al co Chem cal Conpany in Chattanooga, Tennessee)
and a nunber of crosslinkers was neasured and reported in Tabl er22 F ia@F
E B 21 ~~? 10 Table 2 CrosslinkerDi stance from bar measured afte § rﬁ

(¢nmm) Conments on the '| ease of ironingNo polyner or crosslinker1l. 3Pol yner
by itself10. 0Easy snoot hhydroxy et hyl

ur ea9. OEasyDVDHEW9. ODi ffi cul t G ycol at ed DVDHEW9. 65EasyFi | mkot e 549. 7Very

di fficultMono hydroxy ethyl urealO.OEasyl nethanol am ne9.7Easy Al of the
fabric treatnment conpositions weregapplied as 4 wei ght percent aqueous
solutions of the Al cosperse 602A poly(acrylic acid), with the 5 crosslinker
being utilized at a level of 12 weight percent, based on wei ght of the

pol y{acrylic acid). Filnkote 54 is a water soluble starch available from
Nat i onal Starch and Chem cal Conpany, Bridgewater New Jersey, that may be
used as a crosslwhekeR? is b methydorcety!, &F sy, roetay or sthpiptana R &k fe eletnye
crosslinker in the present invention. Surprisingly, the nethanol am ne salt
of poly(acrylicecaethd) is a 10 good crosslinker. These systens may be

catal ysed by an acid such as urea sulfate. Exanple 3. Stain resistance A
number of commercial PAEPRY HAHatrREfitketsomplyds t Vilheyt fimitationy MINsRis(@d 15 for
stain resi stancg‘xal ong wwth the fabric treatnent conposition of Exanple 1.

The spangl er seBYHCSEHYPH R detasp2iugropsthyiues. fes-bydsnpetylugar N on t he
tch dt h th baked i t 7QC. f d . U

Feroval 11 ontt hoR BRI, CRECEs R BB RIuE | R Bt e any

O 0 o ey R B A L SR Sl IS e 5 e

were washed in ter n ans/ i al Purex

powder ed det er gepy « A idkbe a2 WRBELRBEnaGRAY mbser ved for staining. Table 3
I roni ng ai dVi sual descriptionVisual RatingVisual of stain afterof stain

afterdescription of bakeRgmant, Bethiag anesbed ©iwhichfeSihVengdH B apdied are
best)washFabric treatnmentstain did notlC ean whiteconposition ofspread over
t heappear anceExdnishel geotls) tat imghfengand spthings vaich srpidyadave been

over 2Yel | owst archentire swat chsebum stai nFaul t| ess starchstain spread

over 4Yel | oweht i meangfastied serb fatris twhich Fadsr beenFimmngfhsturad nersps@didior the

over 3Yel | owentire swatchsebumstain 5 The data in Table 3 indicates that
the fabric treatTASHBCEERISSther 9rd B liSafis Bvantip’ dagsyeat i@pply totestiasvent i onal
fabric treatnment conpositions in that it not only grevents t he spreadi ng of

the stain over tha MM e fGIRAINE RrOCRRH O RIOGESITS PEAREPS tPles O &85 enovabl e
upon convention shi pg; .henc it tends.to 10 resist stains., The white
swatch treated Q#mr?%?rﬁgptg%r[ﬁ)ggf”{%? S?Wp(?f'g%?é)rfr%leemiseﬂﬂgve@ pieEtEr {1 ean and
white after washi Dbk g itiohN t N spread
all over the co%aggrgg%‘ ??}tgeﬁgx/%?ggneagc%eﬁéngﬁ g‘gidltv?ﬁl"t ﬂ&f{i’%ﬁ%%&‘%ﬁ&?& er!oal s and

all of the LONPiAHiYEnNBLsHAR prsbédichEd bBR tidrrash RIngsithan HEdel OW st ain,
even after the washing. 15 Exanple 4. These test of Exanple 3 was repeated
using a 2:1 rat itreated with taneerfbhal tabric treatment compositions. This crease resistance
| is temporary since the film dissolves in the washing machine. Treatment of the
fabric with compositions of the present invention also result in the fabric
exhibiting improved stain resistance over conventional fabric treatment
20 compositions. For example, stains applied to fabric treated with the
compositions of the present invention tend to be immobilized; that is, there is no
noticeable migration of the stain throughout the fabric, when compared to stains
applied to fabric treated with conventional compositions. In addition, stains that
have been applied to the fabric are removed easily by conventional washing

25 when compared to stains applied to fabric treated with conventional fabric

treatment compositions. Furthermore, the polymer also acts as an anti-



Bandy Bl ack C ay. p 6 FEB 2(~g 12 Table 4 Ironing aidVisual ratingAve
oL~' ~ of Vi si bl eRedeposi tion(1 being thepreironeddeposits

onbest ) swat chesdark fabricFabric treatment120 5NoneNoneconpositi of 6 FEB 2002
of Exanpl e 1Fabric Fini sh213. 1YesSubstanti al Ni agara Starch30. 7YesSubst anti al

_ (1) OL =difference in reflectance of stained swatches before wash and

after 5 wash, as neasured by Mnolta CM 525 Colorineter. The fabric
treatment conposition of Exanple 1 provided excellent stain resistance and
did not exhbit any redeposition pr@blens. Furthernore it did not show any
vi sui al deposits, even on dark fabric. The Niagara starch and the 10 Fabric
Fini sh perfornmed poorly conpared to the conposition of the present

i nvention and exhi bited substantial redeposition. Furthernore, the Fabric
Finish solution | ha d to spray at the higher concentrations and tended to
fom- a sticky re?ﬁ%ﬁ?@' YA $ubpRquEnt washes. %h'FEE?*eZD@‘EfePBE @usibeised A fabric
t r eat ment corrpOSé nt ai, ni n? no cationjc _emrulsion, which inmparts

temporary crease ?rﬁ"iﬁﬁ Apd &P ethatolapngst finans forocatererstangdraaling h, sai d
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crosslinking agent; and (c) water erein ratio o € Su

number of eqgi vaheBbrEbifdd propeHids Ol abmishr&ty Rieabd ahd StaPObYiE AW ig. at | east
two carboxyl groups to the nunber of equivalents of hydroxyl groups in the
pol y(hydr oxy) crredspbsitidaiimgashgent is from about 1:1 to about 100:1. 2. The
fabric treatnment conposition according to claiml wherein the ratio of the
sumtotal nunber of elwifatakéettwentficompositbhoofahe greseapisventdi @mpask 4 t he

pol ymer has at |east two carboxyl groups to the total nunber of equivalents
of hydr oxyl grou"ﬁBeqUﬁ $Qdion Afy & hpmbineijon of dlss|RFAMkiang thgepdly(hairdkylom about
5:4 to about 10:1. 3. The fabric treatnent conposition according to claim1l
wherein skid cr &§°§F'I”h'l29 ﬁ@e'&d%ﬁ?'aqvﬁ nquate: Bigh fthas e FRtio f dlg seortetalst i ng of

1 s(2- nyar blyerRPYO HvEte Bl b ipialyaims Frisnte ub mepeo i s ( 3

- hyd |
2-ur ea- 2et hyl - )”g“é‘?fi"ga?f“'ﬁ‘awts B e SydroPL BEER Rl PR Bihveraon
according 10 cl aidBhikatigRt RohUpoROLY Bdboliiond MbredafifShe [ of HDOXY!

groups is polyacrylic acid od o eating Tabri ol rrpart

tenmporary CreaSGurarﬂdaﬁﬂmberrcﬂ%btﬁ\ﬁaﬁ’éﬂl&%fm%&al b6 ®hBREd FORPBERI NO: (1)
applying to the fabric an anpunt of a fabric treatnment conposition,

cont ai ni ng no cé&t iteninambenbs ieativaleitd @€ tthe/ enyliaxyl NGIupe PG ANY tHel ease and
stain resistance thereto, said fabric treatnent conposition conprising: (a)
0.1 to about> 10P9Wy1ﬂ@wbefp$§@mﬂerrabwé@nmboutfﬁe4tp@bm1012 s FEB 2~0~ 14 wei ght
of the fabric treatment conposition, of a polyner having at |east two

car boxyl groups; (b) "h°’?fo?"9*{°|45ﬂ?ﬂb9<f>ﬁ?e eventien. ithekfrbris teegenent campasiions wat er ;
wherein the ratio sum t otal of nunber of equival ents of functi onal

f
groups in the pBP yﬁﬁPPHHaWﬁ'gefa*e"q'wgﬂwnear%am'r@rns&pereﬁwm nunber of

e o 17 BV oE TS SRl 0 A N R bR RSO B 2
R Af _-23z<I | ap;mcat:on of heat and pressure, optionally with steam. Fabric is used herein to
20  include garments, clothing and other finished goods as described herein. The
application and pressing may be performed in commercial laundry operations or
may performed in household appiications, such as by an iron, with or without
steam. The heat from the iron causes the crosslinking of the PFM by the
poly(hydroxy) crosslinking agent to occur on the surface of the fabric. A thin

25 invisible film is left behind which provides the fabric with temporary crease and

stain resistance. While not intending to be bound by the following, it is believed
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PFM and crosslinking agent.. High levels are considered to be on the order of
20 weight percent and higher of a combination of the PFM and crosslinking
agent. The viscosity of the ironing aid must be sufficiently low in order for the
ironing aid to be applied via pump or aerosol sprays. Should the solids content
become too high, the viscosity may be too high and spray application problems
may be encountered. Accordingly, the ironing aid comprises a total of from
about 0.1 to about 10 weight percent of a combination of the PFM and
poly(hydroxy) crosslinking agent, in the above-noted relative proportions, based
on total weight of the ironing aid composition.

An altemate method of applying the fabric treatment composition to
fabric would be to introduce the composition into the rinse cycle of a washing
machine. While in spray applications described above it is essential to use
relatively low levels of the fabric treatment composition, viscosity and spray are
not issues in rinse cycle applications. Accordingly, the fabric treatment
composition may be used at higher concentrations in the rinse cycles if desired,
although it should not be necessary to apply the composition at concentrations
greater than about ten weight percent in order to achieve the benefits of the
present invention. Residual amounts of the fabric treatment composition then
are deposited on the laundered garments in amounts effective to provide the
garments with temporary crease resistance and stain resistance upon pressing.
The treated garments then may be ironed directly or may be dried prior to

pressing. Drying removes the excess water from the garments, leaving behind
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desirable properties described befare.
It is known that water soluble starches are used in commercial
laundromats. The starches are introduced into a bath or a vat at the end of the
5 cleaning operation. The excess water then is drained and the residual starch
deposited on the fabric gives the garments the desired stiffness upon pressing.
The water soluble starch in this applicaiion may be replaced b‘y the fabric
treating compositions of the present invention. Once again, residual amounts of
the PFM and crosslinker are deposited on the fabric after the water is rinsed off.
10 If desired, additional fabric treatment composition may be applied in the form of
the spray ironing aid after washing and then pressed.

A preferred fabric treatment composition comprises an aqueous
solution of a mixture of poly(acrylic acid) and dihydroxyethyl urea. The fabric
treatment composition is applied to the fabric by spraying a 4 weight percent

15 solution of this mixture, based on total weight of the solution, onto the fabric and
then ironing the fabric. The heat of the iron causes the polymer to crosslink into

‘ a thin nearly invisible film even on black fabric.

Examples:

20  Example 1. Subjective Crease Resistance

An ironing aid composition comprising 182 grams of water, 16.7 grams
of Alcosperse® 602N poly(acrylic acid) (available from Alco Chemical
Company, Chattanooga, Tennessee) (45% active) and 1.0 gram of
dihydroxyethy! urea (B5% active) was stirred together for 30 minutes until a

25 solution was formed. This is a 4 percent solution of the fabric treatment

composition,
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5 Table 1
Test Person No. Garment ironed Crease resistance
1 white dress shirt Yes
2 Linen suit Yes
- ) 3 Cotton and Rayon Yes
pants
4 Dark, Cotton pants Yes

As the data indicates, the fabric treatment composition of Exampie 1

provides excellent crease resistance to fabric treated therewith.

10 Example 2. Test for measuring stiffness:

Federal Test Method Std. No. 191A was conducted to measure
stifiness of swatches treated with the fabric treatment compositions. The
stiffness of the swatches is in direct proportion to the effectiveness- of the
crosslinker. The test consists of treating a rectangular piece of cotton swatch

15 thatis 10" x 1" with the fabric treating composition. The swatch is then attached
to a horizontal bar using two pieces of scotch tape, such that the swatch hangs
down in the form of a loop. The distance from the top of the bar to the bottom of
the looped swatch is then measured after 1 minute. This distance is inversely
proportional to the stifiness of the swatch.

20 The stiffness of a series of swatches treated with Alcosperse® 602A
poly(acrylic acid) (from Alco Chemical Company in Chattanooga, Tennessee)

and a number of crosslinkers was measured and reported in Table 2.
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Table 2
Crosslinker Distance from bar Comments on the
measured after 1 minute | ease of ironing
(mm)
No polymer or crosslinker 11.3
Polymer by itself 10.0 Easy smooth
hydroxy ethyl urea 9.0 Easy
DMDHEU 9.0 Difficult
Glycolated DMDHEU 9.65 Easy
) ) Filmkote 54 9.7 Very difficult
Mono hydroxy ethy! urea 10.0 Easy
triethanol amine 9.7 Easy

All of the fabric treatment compositions were applied as 4 weight

percent aqueous solutions of the Alcosperse® 602A poly(acrylic acid), with the

S crosslinker being utilized at a level of 12 weight percent, based on weight of the
poly(acrylic acid). Filmkote® 54 is a water soluble starch available from National
Smrﬁh and Chemical Company, Bridgewater New Jersey, that may be used as

a crosslinker. Monohydroxy ethyl urea is not an effective crosslinker in the
present invention. Surprisingly, the triethanol amine salt of poly(af:rylic atid) is a

10 good crosslinker. These systems may be catalysed by an acid such as urea

sulfate.

Example 3. Stain resistance

A number of commercial fabric treatment compositions were evaluated

15 for stain resistance along with the fabric treatment composition of Exampie 1.
The spangler sebum stain was applied to a 2 inch diameter circle on the swatch

and the swatch then was baked in an oven at 70°C for § days. Upon removal

from the oven, the swatches were observed visually to note any migraton of the
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composition of spread over the appearance
. Example 1 entire wash
Niagara® spray stain spread over 2 Yellow
starch entire swatch sebum stain
Fauiltless starch stain spread over 4 Yellow
entire swatch sebum stain
Fabric Finish stain spread over 3 Yellow
entire swatch sebum stain
5

The data in Table 3 indicates that the fabric treatment composition of
Example 1 is superior to conventional fabric treatment compositions in that it not
only prevents the spreading of the stain over the entire swatch, but is also
renders the stain removable upon conventional washing; hence, it tends to
10 resist stains. The white swatch treated with the composition of Example 1 was
completely clean and white after washing in the terg-o-tometer. In contrast, the
stain spread all over the comparative swatches treated with the commercial
materials and all of the comparative swatches exhibited the characteristic yellow
stain, even after the washing.
15
Example 4.
These test of Example 3 was repeated using a 2:1 ratio of Olive Oil to

Bandy Black Clay.
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Table 4
Ironing aid Visual rating | Ave AL™ of Visible Redeposition
(1 being the preironed deposits on
best) swatches dark fabric
Fabric treatment 1 205 None None
composition of
Example 1
Fabric Finish 2 13.1 Yes Substantial
Niagara Starch 3 0.7 Yes Substantial

(1) AL = difference in reflectance of stained swatches before wash and after
wash, as measured by Minolta CM 525 Colorimeter.

The fabric treatment composition of Example 1 provided excellent stain

resistance and did not exhbit any redeposition problems. Furthermore it did not

show any visuial deposits, even on dark fabric. The Niagara starch and the

Fabric Finish performed poorly compared to the composition of the present

invention and exhibited substantial redepaosition. Furthermore, the Fabric Finish

solution is hard to spray at the higher concentrations and tended to form a sticky

residue on the fabric.
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CLAIMS

1. A fabric treatment composition, containing no cationic
emulsion, which imparts temporary crease and stain resistance to
fabrics treated therewith, said fabric treatment composition
comprising:

(a) 0.1 to about 10 weight percent, based on the total weight
of the fabric treatment composition, of a polymer having at least
two carboxyl groups;

(b) a poly(hydroxy) crosslinking agent; and

(¢) water;

wherein the ratio of the sum total of number of equivalents of
functional groups in the polymer having at least two carboxyl
groups to the number of equivalents of hydroxyl groups in the
poly (hydroxy) crosslinking agent is from about 1:1 to about
100:1.

2. The fabric treatment composition according to claim 1
wherein the ratio of the sum total number of equivalents of
functional groups contained in the polymer has at least two
carboxyl groups to the total number of equivalents of hydroxyl
groups in the poly (hydroxy) crosslinking agent is from about 5:4
to about 10:1.

3. The fabric treatment composition according to claim 1
wherein said crosslinking agent is selected £from the group
consisting of N,N’-bis (2-hydroxyethyl)urea, tetrakis (2-
hydroxyethyl)urea, tris(2-hydroxyethyl)urea, N,N-bis(2-
hydroxyethyl)urea, N,N’-bis(3-hydroxypropyl)urea, N,N’-bis(4-
hydroxybutyl)urea and 2-urea-2ethyl-1,3-propanediol.

4. The fabric treatment composition according to claim 1
wherein the polymer having at least two carboxyl groups 1is
polyacrylic acid.

5. A method of treating fabric to impart temporary crease and
soil resistance thereto, the method comprising:

(1) applying to the fabric an amount of a fabric treatment
composition, containing no cationic emulsion, effective to impart
temporary crease and stain resistance thereto, said fabric
treatment composition comprising:

(a) 0.1 to about 10 weight percent, based on the total
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groups to the number of equivalents of hydroxyl groups in the
poly (hydroxy) crosslinking agent is from about 1:1 to about
100:1.



