WO 2009/055561PCT/US20081080947 TITLE OF INVENTION HYDROPHILLIC FLUORINATED
SOIL RESIST COPOLYMERS 5FIELD OF THE INVENTION The present invention relates to a
copolymer and a method of treating fibrous substrates with such copolymer to impart soil resistance
while imparti AltiaTater repellency to the substrate. The copolymertiS HHSRHIHes 7
polymerization of methacrylic acid with certain fluorinated alkylated benzyl 10isocyanates.
BACKGROUND OF THE INVENTION  r9uriaeg-eliggissusky as water repellency, soil resistance,
and other effects, can be provided to fibrous substratés by various fluorinated polymer
15compositions. Typically repellency of a broad array of water, soil, and stains is desirable to aid in
keeping the substrat ORBNE/Er, Tit-EERIN AP piR &{dHs RESIZESraRe1o'RA&Yood soil
resistance without water repellency. For example for a carpet used near or in an entrance or bathroom
it is desirablesfor the carpet to absorb mpjgiurerhilgstilawinggxcellent soil repellency. Fluorinated
polymers 20or copolymers that provide resistance to solling typically also provide water repellency.
Japan Patent Applicatiomht99&t76096ndiscloras adfluesinaied campanndoal shedarmula
CH2:C(CH3)CG%}%§§§§@&NH\%{g)é) CHZCI—‘Z- CFt2)6-E.ITThi§ maonomer i .ysed to prepare a resin
composition, which Wwhen cured s Useril in Doienses or ansHidSion e FeNs JBRE T ¥ideo projectors
for better adhesionitanthiiraaakirgsheet. tihenbsisano disclogwlerosrsuggestiahbef use of this monomer
compound to pre £ fipr r impati il resistance. It is
desirable to prov%%gﬁéﬁ%gﬁrgﬁrﬁg%ﬁg %Ejiﬁliué%?gg}s?&%%H%%%?{g%?(%%egx%%}@?]t soil resistance
while permiﬂtﬂwg reRENHBHGST water absorption by the substrate. Thus, imparting soil resistance while
imparting no or minimal water repe%%n y IS desjre C ent i vn ion provides such a treatment
agent. BRIEF SUMMARY The presént tiéciosureconptises & copbtymer of Formula |
-[Rl-Q-OC(O)NHC(CH3)2C6H4CE(CH3)CH2-ix - ICH2C(R)(COOH)-1y- (1) wherein

Surface effects such as water repellency, soii resistance, and other effects,

can be provided to fibrous substrates by various fluorinated polymer
15 compositions. Typically repellency of a broad array of water, soil, and stains is
desirable to aid in keeping the substrate ciean. However, in certain applications, it
is desirable o have good soil resistance without water repellency. For example
for a carpet used near or in an entrance or bathroom it is desirable for the carpet to
absorb moisture while stiil having excelient soil repellency. Fluorinated polymers
20 or copolymers that provide resistance to soiling typically also provide water

repellency.

Japan Patent Application 1996176090 discloses a fluorinated compound
of the formula CHy=C(CH;)CsH,-C(CH),-NHC(OYOCH,CH,-(CF,)s-F. This
monomer is used to prepate a resin composition, which when cured is useful in

25 lenses or transmission screens used in video projectors for better adhesion to their
backing sheet. There is no disclosure or suggestion of use of this monomer
compound to prepare treatment agents for fibrous substrates for imparting soil

resistance.

It is desirable to provide treatment agents for fibrous substrates that
30  provide excellent soil resistance while permitting retention of water absorption by
the substrate. Thus, imparting soil resistance while imparting no or minimali water

repeliency is desired. The present invention provides such a treatment agent.



Rf is a straight or branched perfluoroalkyl group having from about 2 to about 8 carbon atoms, or a
mixture thereof, which is optionally interrupted by at least one oxygen atom, Q is alkylene of Ito
about 15 carbon atoms, hydroxyalkylene of from about 2 to about 15 carbon atoms, -0(CnH2n)-,
-(CH2CF2).(CH2)n-, -OCHFCF2(CH2)n- , -CONR1(CnH2n)-, -(CnH2n)000NR1(CnH2n)-,
(-CONR1CH2)2CH-, -S02N(R1)(CnH2n)-, op {HHEMBAARR1)(CnH2n)-, each R1 is independently
- Hor alkyl of 1 to about 4 carbon atoms, each n is independently 1 to about 15, each m is
independently 1 to about 4, and R is H or CH3, X is a pasitive inte and.v §s a positive integer.

The present disclosure]#he et d Y %@ggﬁ ﬁgg%%xnge to a fibrous substrate

isclosure coﬂggn s %]f\)/o
urther comprises a method of provi
while imparting minime 1% Y-G9 @ﬁ gontactipg ! ét&lﬁ, ith a;copolymer of
Foimula | as desrﬂgr{l!ﬁ 3(5 at“é@ﬁﬁél @&ylﬁf%%neﬁ aér%gct,%%arér?é provi egxgﬂgethod ]c,)yvf prgv?ding soll
resistance to a fibrous substrate while imparting minimal water repellency comprising contacting the
substrate with a¥&gséigmer of Formula 1 -[R1-Q-0C(0)NHC(CH3)2C6114C(CF13)CH2-1, -

[CH2C(R)(COOH)13, () WOGIRIAL o shiB SEAGSRIPORTBEhBRHUAGRbrouR having fom

about 2 to 8 carbon atoms, or a mixture thereof, which is optionally interrupted by at least one oxygen
atom,  Q is afibpein Oren PSR BEFRE KRty Akt At GveRlY g ergRlsbhBY Htoms,
-0(C,142)-, -ICH2GF2MGE 12004 QCHFCF2(CH2)- -CONRI(CnH2n)-, -(CDH2Nn)000NRI(C.H2)-,
(-CONRICH2)2CH-, -SO2 %I)(Cnl—fZ")-, or -(C.112,)S02N(R5(C1jH2)-, each Rl is independently H or
alkyl of 1 to 4 carbon afdindliedererpis! ittiEhehdertiyrricisns walkulependdity 1 t0 4, and R is

H or CHS, about 2 to about 15 carbon atoms, -O(CpyHog)-, -(CH2CF2)m(CH) )y,
-OCHFCFo(CHy)y- , -CONRL(CLHop)-, ~(CnH2n)OCONR1(CnH2n)—,
(-CONRICHp)oCH-, -SOaN(R1)(CyHpp)-, or ~(CpHop)SOaNRIYCrton)-,

each R is independently H or alkyl of 1 to about 4 carbon atoms, |

each n is independently 1 to about 15,

each m is independently 1 to about 4, and

R is H or CH,,

X is a positive integer, and

y is a positive integer.

The present disclosure further comprises a method of providing soil
resistance to a fibrous substrate while imparting minimal water repellency
comprising contacting the substrate with a copolymer of Formula I as described

above.



X is a positive integer, and y is a positive integer. In yet another aspect, there is provided a fibrous
substrate which has been contacted with a copolymer of Formula | as described above. DETAILED
DESCRIPTION OF THE INVENTION All trademarks are denoted herein by capitalization. The
term "minimal water repellency” as used herein means water repellency having a rating number less
than or equal to 2 in adzordansecwitthdrest Methdel b Wethed REpaiiedng Tedteastdesctibed herein.

The present invention comprises a.copolymer having repeatin i Li equence:
RO oG O M T L R o A i
or branched perfluorgdatkytagrotipahavilyirane Bbowti@ad about 8 carbon atoms, or a mixture thereof,
which is optionally interrupted by at 5least one oxygen atom, is alkylene of 1 to about 15 carbon
atoms, hydroxyallt&h&6f QPSHA ¢l abodddS eaiibhl atomECEBEGERMENOHEM28E2)" (CH2)3 -,
-OCHFCFZ(CH%{ f-.CONR | (CnH2n)-, -(CnH2Nn)000NR (CnH2n)-. (-CONRI CH2)2 CH-, -SO2N(R
)(CnH2n)-, or -( ‘?—I‘?H)SOZN(Rl)(CnElZn)—, 10each R1 is independently H or alkyl of 1 to about 4
carbon atoms, each n iBsifdegesidbhonbranhebpefBosemhyhgy indepang Sty dbavtabisus 4a1Ra8 H or

CH3, xis a posigyo%gﬁs%ﬁ&&me@&;méwsi Bagkny inlB RS LR BilsIaRly a straight or

branched perfluoro group having from about 2 to about 8 carbon atoms, or a mixture thereof,
more preferably#@m about 2 to about 6 carbon atoms, and more preferably from about 4 to about 6

carbon atoms, or a mix@f%@r %‘% ??ﬂti%n?élxa{ gﬂr%gﬁg’ %%&B%?égn%% xygenaigm. Most

preferably, the perfluoroal roup has six carbon atoms. Typic IR1 is interrupted by one to five

oxygen atoms, praterablyrone @ thrbel ox(ger(dioal &R s profe b etfeiyh- In Formula |, x is
preferably from 1g,aRot 10,9900 BLESNROLEFON-, (-CONR'CHy),CH-,
“SONRNCoHay)-, or ~(CuHan)SONRNCHan)-,

each R’ is independently H or alkyl of 1 to 4 carbon atoms,

each n is independently 1 to 15,

each m is independently | to 4, and

Ris H or CH;,

X is a positive integer, and

y is a positive integer.

In yet another aspect, there is provided a fibrous substrate which has been

contacted with a copolymer of Formula | as described above.

DETAILED DESCRIPTION OF THE INVENTION

All trademarks are denoted herein by capitalization.

The term “minimal water repellency” as used herein means water
repellency having a rating number less than or equal to 2 in accordance with Test
Method 1, Water Repellency Test, as described herein.

The present invention comprises a copolymer having repeating units of

Formula [ in any sequence:

- 28 -



about 1 to about 5000, and more preferably from about 5 to about 2000, or a 25mixture thereof; and y
is preferably from 0O to about 10.000, more preferably from about 1 to about 5000, and more preferably
from about 5 to about 2000, or a mixture thereof The ratio of x to y is from about 0.3 to about 1.5,
preferably fr¥fi #388t8% to about 1.3, more preferably from about 0.5 toP4HUS W/ ER4mples of
preferred Q include -CH2CH2-, CH2CH(OH)CH2-, - 30 0(CnlI2n)-, -(CH2CF2)mCH2CH2-,

-OCHFCF2CH2GHR-Q-CONMOHACH 2, -BHACHIOHC NHCH2 G R-(EBRNHCHR) 2CTI-,
-SO2N(CH3)CH2CH2-, or -SO2N(C2H5)CH2CH2-. Preferred Rl is H or CH3. Preferred nis 1 to
about 10, more pygfgrably 2 to about 8. Preferred mis 1 to about 3, more preferredislto2  The
copolymer having repeating units of Formula | is prepared by polymerizing methacrylic or acrylic acid

with a compound of Foriila A5y endynreitrmpios sucpdr3re G pbiérein Rf and n are

defined as in Formaula & ke Auesinaigdceralymessof RarRBLarRAreRALGd, iR Prgapic solvent or
emulsified in_ water by free radical 10 initiated polymerization. The fluorinated copolymers of this

invention aremat@ By LT 4¥8mpound of Formula Il and methacrylic acid or acrylic acid in
organic solvent or wateusdaraméngit atmiaspherenibos suitahle eackiorvesse fdch is equipped

with an agitation device and an external heating oaling devi radical initiator and chain
transfer agent argb é’&gg fng%?ﬁ?ﬁﬁ?leaﬁé”ép r@éqc?ﬁ(;\)/lthlﬁgft%%ﬁé}% dut 30 minutes. The
temperature is rai€édHioFoifiEbout ZOBRMOUHBQ)C aity, FaiitditawRiatsésgnal hours. The

polymerization injtiaae s ied is(2:amidi op %W oride or 2,2'-
azobis(isobutyrar{n%&iSr;13”Ea]%§ld$ri1?%?c%Ibristl}%(?g"lj'%i;55 t(/%%? é?’)lﬁi%gto@% s?dﬁ%% . (E%C‘EJO de Nemours and
Company, Wilmington, Belalvaitindsneriisrelally oo livdef tHe powelotriumz@man example of a

suitable polymerization gg(gltgqg%@gﬁa%ggapg%@&em is dodecylmercaptan. Suitable organic
solvents useful in the preparation of the co;g?l mers of Formula! of the present invention include

tetrahydrofuran, aceton&thEtH FEeRmgiKstdre aRdBrbpanol, ethyl acetate, and mixtures thereof,
Isopropanol is preferred: &ite ¢eaction is conducted under an 25inert gas, such as nitrogen. to the
exclusion of oxygen. The.reaction can be followed by gas chromatography or other means to monitor
for completeness. The polyirer 18 SplGHSl Kolated by precipitation, and optionally purified by
conventiondbmeans, foy exampleveeatystallization. The solvent is removed by evaporation, or the

solution is retained for Qﬂlﬂ)% nf} ap) U*ﬁﬁi n 1o the 30substrate. 'I%]e roduct of the reaction is a
fluorinated copolymer o Formt"ﬂg # é%gﬁ%%ﬁtﬁél %3)1# 6t|£rﬁdl} 3h psggﬁr)%(f)rg%%rt%r%gcting a

compound of FOrURE IfTOINGO)C{ CHBYRCEFMIRICHBYs 2 Hixture thereof, more

preferably from about 2 to about 6 carbon atoms, and more preferably from about
4 to about 6 carbon atoms, or a mixture thereof, optionally interrupted by at least
20 one oxygen atom. Most preferably, the perfluoroalkyl group has six carbon
atoms. Typicaliy Ry is interrupted by one to five oxygen atoms, preferably one to
- three oxygen atoms. R is preferably methyl.
In Formula I, x is preferably from 1 to about 10,000, more preferably from
about 1 to about 5000, and more preferably from about 5 to about 2000, or a
25  mixture thereof, and y is preferably from 0 to about 10,000, more preferably from
about 1 to about 5000, and more preferably from about 5 to about 2000, or a
mixture thercof. The ratio of x to y is from about 0.3 to about 1.5, preferably
from about 0.4 to about 1.3, more preferably from about 0.5 to about 1.0,
Examples of preferred Q include -CH,CH,-, CH,CH(OH)CH,-, -
30 O(CpHzp)- -(CHCFE)wCHCH,-, -OCHFCF,CH,;CH;-, -CONHCH,CH,-,
-CH;CH,0-CONHCH,CH;-, (-CONHCH,);CH-, -SO,N(CH;)CH,CH,-, or
-SO.N(C,Hs)CH,CHo-.



WO 2009/055561PCT/US2008/080947 with a compound of Foilmla 1V Rt-Q-OHIV wherein Rf and Q
are as defined above in Foiinula I. The alcohol and isocyanate are mixed with an organic solvent, such
as hexane, under an inert atmosphere in a 5suitable reaction vessel which is equipped with an
agitation deVit@ AAYaExternal heating and cooling device. After coolingPeTBB8584 catalyst,
such as dibutyl tin taurate is added over several minutes while maintaining the temperature below

about OC. The cooling devieads Emaved @nd the-feaction Mistdse.stimegdes sewgrslhours. The
reaction is condu%[%g ung]er a ineigtrgas 10such I%s nitro gr%, to the exclusion of oxygen. The reaction

can be followed by YA~ chronTAiagtd ﬁ?/%?%ﬁh%‘ft SNS BREAASH f0P Completeness. The compound

of Formula Il is optionallyhisobatévhiny seluentaemovabnpsedipitatiol, lok pthgredhyentional means, and

optionally purified, by gr sxemplf. s sIalizaton @t araTaioaaRy. e aeent s typically
removed by evaporation. 15The compound of Formula il is commercially avaitable from Sigma-

Aldrich, Milwaukee, WI or Cytec Industries, West Patterson, NJ. The compound of Formula IV is

commercially available fom.seyeral§e! nghudipg E--+glu Pont dg, Nemours and Company,
Wilmington, DE; 3M, St. Pg]ul, N?&Dailgtr?ﬁéuss@?rﬂlgg, C)'%;lka,zJapan; Asahi Glass Company, Tokyo,

Japan; Omnova 20Solutions Inc., Fairlawn 00; and Clariant GmbH. Frankfurt, Germany. For

application to a fimusisabstiaieathasppaymenrelhermutan.ig.aprlied dspety tothe substrate, diluted
in water, or dispe};sed r gissolved in, a solvent. Suitable solvents include simple alcohols or ketones.

Alternatively an aguBBuUs diSoRRASH SIRESRHFS P e Brap SPBt HYF e 8ihG arE it 'SHd the use of
25known ertilsifieétionigohemdgeivzation froeediessDojrent-faaiemulsionssasenpreferred for use in
the present invquion..The resent invaen ion furfhﬁr C rplpr'&ies method of rovidéng soil resistance

J an .@I 11 1

L . 7 agitatiid-a compqun ormita acrvlic acyd or acrylic a .
while imparting minima (|II] lé or no) water repeﬂ ency to a% rous substrate omﬁrlsmg contacting the

substrate with a Gmmylﬁekvmimmau@@?@daﬁﬂ@m@bpkmﬁSuﬁa@l@@abstx&tms@shllde fibers, yarns,
fabrics, fabric blegds, textiies, RENWRAVENS: eI el RARRY apQx?%gflae?jé%%gg%&ec%ﬁ&grpet- The

solution or dispersion of Formula 1 of the present invention is ap substrat€ by any suitable
method. Such médets indligeE2 B! dPEIABE Ritelepin transfer agent are added and the mixture

15 is sparged with inert gas for about 30 minutes. The temperature is raised to from
about 20° to about 80° C and maintained for several hours. The polymerization
initiator is exemplified by 2,2'-azobis(2-amidinopropane dihydrochloride or 2,2'-
azobis(isobutyramidine) dihydrochloride. This type of initiator is sold by
E. I du Pont de Nemours and Company, Wilmington, Delaware, commercially

20 under the name of “VAZO”. An example of a suitable pelymerization regulator
or chain transfer agent is dodecylmercaptan. Suitable organic solvents useful in
the preparation of the copolymers of Formula T of the present invention include
tetrahydrofuran, acetone, methy! isobutyl ketone, isopropanol, ethyl acetate, and
mixtures thereof. Isopropanoi is preferred. The reaction is conducted under an

25 inert gas, such as nitrogen, to the exclusion of oxygen. The reaction can be
followed by gas chromatography or other means to monitor for completeness.
The polymer is optionally isolated by precipitation, and optionally purified by
conventional means, for example, recrystallization. The solvent is removed by
evaporation, or the solution is retained for dilution and application to the

30 substrate. The product of the reaction is a fluorinated copolymer of Formula 1.

The compound of Formula II is prepared by reacting a compound of

Formuia 111
(NCOYC(CH;3),CeH4C(CH: )=CH, [l

-4 -



to, application by exhaustion, foam, flex-nip, nip, pad, kiss-roll, beck, skein, winch, liquid injection,
overflow flood, roll, brush, roller, spray, dipping, 5immersion, and the like. It can also be applied by use
of the beck dyeing procedure, continuous dyeing procedure or thread-line application. The
fluorinated (MERY&EATFAté copolymer solution or dispersion is applied to tREBHB8MSWSsuch, or in
combination with other optional textile finishes or surface treating agents. Such optional additional
components inclugdelteatinglaageniswrifimshes to achieve additional surface effects, or additives
commonly used with such agents or finishes. Such additional components comprise compounds or
compositions that provide-8ufflice effects suigh as no iron, easy to iron, shrinkage control, wrinkle free,
permanent press, moisture control, softness, strength, anti-slip, anti-static, anti-snag, anti-pill, stain
repellency, stain FeleEge R 8adRresacidpcdsibostoadiormatef rdpelidetp! oitdépetiensy, odor control,

antimicrobial, sun,prafgeHoR it BanablilyaRd:IMIAr S e cs. QRRLLMAL: 9fsUGh reating agents or

finishes are applied to the substrate before, after, or simultaneously with the copolymer of Formula 1.
For exampleFor fitBHY SEERaKeS SR A HRERNSH Sotio ReEems teatad 2usstemal wetting agent
can 20 be desiralletisgchasodlANGL 6 Wi avilaklecfronnE stody RemdesNgmours and Company,
Wilmington, DE. Wie}r(‘ar; Eéot on or cgt@-(flended _faagrics are tre.%ted,_a wrinkle-resistant resin can be
used such as PERMALBESHEFS K0SHLBIE A2 OMREES CBH5HEHA ¢ HBS M@ SC. Other additives

commonly used withpstrghrerbatingebgerit¥ orfinishesnarée2balsa-opsianadhdphesenttsuch as surfactants,

pH adjusters crogg,ipkers. Weing agenis. e exienders, and iher addities kgoun by those skilled
in the art. Suitable surfactants include anionic, cationic, nonionic, N-0XideS an am%) otenc

surfactants.PreferdurisniFrapiotichsurtabieint sfcmassodhareiatiop sulfatdy byvaidbiegas DUPONOL
WAQE or SUPRALATEWARE fiamWitea R amaraton.Graenmceh. &L o sHERA-ATE WAQE

available from Witco, Houston TX. Examples of such additives include processihg aids, foaming
agents, lubricant< CARiH&HisOnisaadhe R Ry solvpbsmmon i appiaidten ohahafacturing facility,

retailer location, eoprigtitadnsialiatiendandisseon MR CONSUMERIATRIIAN vt PRlBAZIY a blocked
isocyanate to furtll]zr romote durgbility is added with the copolymer of Foimula | (i.e., as a blended

composition). An'‘% &"87 afhﬁé B ST RO B (B ranfr i@ bresent invention is
HYDROPHGBOL XAN #@haitahipofmdro Cibeniipeniaky cahasmitals, adighuRofrinNde@ther commercially

available bIocked#&g%a%E%% l?(reeea{g,? SLF'F

ble far yse hgrein, The desjr bj}iﬁ of adding a blocked
isocyanatc depends on the particular aBlb |(%?F§ﬁ%3§ﬁ1€éq’coﬁso%raﬁ%}.scl‘flosr‘\r%os %F ?ﬁgyf}%gently

envisioned applicdtisnsiitadoels aoniBredlltevbdaplefent tovachievecsatisfactory cross-linking between

chains or bonding; e iepsllrRig WYRIMALERH.AS ARIBNASH ISPRYANGI: FNURIR P to about 20%
by weight are added. ‘ ‘ r e 2L ] ’

Daikin Industries, Osaka, Japan; Asahi Glass Company, Tokyo, Japan; Omnova
20 Solutions Inc., Fairlawn OG; and Clariant GmbH, Frankfurt, Germany.

For application to a fibrous substrate the copolymer of Formula I is
applied directly to the substrate, diluted in water, or dispersed or dissolved in a
solvent. Suitable solvents inctude simple alcohols or ketones. Alternatively an
aqueous dispersion of Formula 1 s prepared by removing solvents and the use of

25 known emulsification or homogenization procedures. Solvent-free emulsions are
preferred for use in the present invention.

The present invention further comprises a method of providing soil
resistance while imparting minimal (little or no) water repellency to a fibrous
substrate comprising contacting the substrate with a copolymer of Formula 1 as

30  defined above. Suitable substrates include fibers, yarns, fabrics, fabric blends,

textiles, nonwovens, leather, paper, and carpets. Preferred is carpet.



Optionally, nonfluorinated extender compositions are also included in the application composition to
potentially further increase fluorine efficiency. 15Examples of such optional additional extender
polymer compositions include hydrocarbon copolymers of acrylates, methacrylates, or mixtures thereof
Such copolyMEr&e4PaEieb include vinylidene chloride, vinyl chloride, or viRgEd&etatasorsmixtures
thereof The optimal treatment for a given substrate depends on (1) the 20 characteristics of the

fluorinated copolymer, (e kharasteripicssl shesrace 2fitae substrale, (3) toe Amaunt of
fluorinated copolytmt r a% Iiecg tg the sur,face,é% the method of application of the flugrinated copolymer
onto the surface, SnadTHARY Sthar FREHHS ARt el 8P oy RTeIYe Jel arratbdmiliI on many
different substratés, appliazgaepeliehtusioil, ivaterflandip, wislerangesabuthreRsli@uids. Other
fluorinated copoly, repellents exhibit superiar repellency on some substrates or require higher
loading levels. m‘l’%&l?ﬁﬂ ﬁﬁg %Pgﬂgvseﬁ Stra 3(%’ 6%1@5% “t%rlgugeﬁ fﬁrea%p%ﬁegﬁ%n apparatus and the
copolymer ofFormutgisisterha tistéidtor lt eposite domipl itk lsubstrdtd diorkalgingle application medium,
such as a bath, copiaipipg gggtﬁﬂmgqﬁ;g&@ ggo%lﬁgggqﬁ?{%glwﬁ%ﬁﬂcigﬁ present invention includes

[ [ with othe

the use of a mixture of the copolymer of Foimula | optionally otner additives, in a bath or other
treatment medium. The EBRiBBEHBRGSApPleais oMo subsirat iHsagprscessrittias an

exhaustion, for example:BsBasknWinghdesthod.@sbyused: sLshoaoventianalarplication

methods known in the art. These include continuous methods such as, but not limited to, Flex-nip, pad,
spray, or foam apPliESAdH  EBnFIbuS HISAD UL BE 2isiivitl s earrrrn e e artBsafter application
of the comptBitiongefither Presientinuentiandapiiaanihtas oated 2abavaiwthemgasygntional additives
may be added to th{aed%r%%g%tig)n rgrre%g;lnl(l—:'nt pe iu Iy tsuétx:él as chemicals to adjust pH (for instance
BgeTits (SUch AL By iIRHB AN AY B acetic acid), additional

urea sulfate, or other aci ), seq %%tgerlng agerits (suc
surfactants, leveliiwgnagemnts capuinthestiles Conpemtion sdtiath danrditiots sam bhersadfar the contacting

medium. For 10exampie; for.an %@%‘gﬂgl@g@ti an a lication period of from about 5 minutes to
about 30 minutes and prlefer.gab.lg about 21_0 minuté %ltsne%%%g@/rgdﬁ’ ﬂ?gs %%ﬁf (r)ltﬁ%é??%éif’gsﬁ’t ratio is from
about 40:1 to abotiePEiD PRE-Bathapht g o fnBisoeg. o tabBlits g iprefelably atvoutrdSto about 5.0, and

more prefergbly aBout B4R 2ReutdQsJ he.Ratbampsramig s abgHL Sk, to about 200F (from
15 about 16C to about 93C), more preferably from about 80F to about 200F (from about 27C to about

93C), and more prEtBYSEY En i A9EEAb St BaitY a0y Biraadasah Sinerh paratafe improve
exhaust efficiencyvobitritfiginpare-exsemeseonsitiopsimay adversehatieck-eaypmeant. These conditions
are balanced with .gp%ﬁratin%ﬁnd.m{aéntenance 09&%. After aplglication of the 20composition of the

0 s .

Smltaneo Wi %W%&glgru v 1. For example for fibrous

present invention st e
substrates, when sy_nthetic or cotion fabrics are treated, use of a wetting agent can

20 be desirable, such as ALKANOL 6112 available from E. I du Pont de Nemours
and Company, Wiimington, DE. When cotton or cotton-blended fabrics are
treated, a wrinkle-resistant resin can be used such as PERMAFRESH EFC
available from Omnova Solutions, Chester, SC.

Other additives commonly used with such treating agents or finishes are

25 also optionaliy present such as surfactants, pH adjusters, cross linkers, wetting
agents, wax extenders, and other additives known by those skilied in the art.
Suitable surfactants include anionic, cationic, nonionic, N-oxides and amphoteric
surfactants. Preferred is an anionic surfactant such as sodium laury! sulfate,
available as DUPONOL WAQE or SUPRALATE WAQE from Witco

30 Corporation, Greenwich, CT, or SUPRALATE WAQE avaifable from Witco,
Houston TX. Examples of such additives include processing aids, foaming

agents, lubricants, anti-stains, and the like. The composition is applied at a



rinsed and dried conventionally. In addition to exhaust application, the copolymer of Foimula | can
be directly deposited onto the fibrous substrate by means of spray or foam application methods and
equipment, either during the manufacturing of or after 25the installation of the fibrous substrate.
Optionally offi€r%¢8H¢Atibnal additives, as described above, can be addeRfEHRSEB|ISition or
treatment medium The bath to fiber weight ratio for conventional spray or foam application is from

about 1:30 to abanirkifichieamalnt eftthieraorapesiiemebthepasentinvgntiensantacting the
30substrate is frocrgn%g%ult_ ]%.0 %1)1t0 about 3% solids on weight of fiber, preferably from about 0.1% to
about 3% solids on Welgeht of fiber, more preferably from about 0.5 to about 3% solids on weight of
fiber, and more preferat§lptiroalinbdlt &l toayentt2% Sotids momeinhirebiitbets abkedpresent invention

further comprisesgsuhsirate E‘?e?tﬁpﬁ?#ﬁuﬁ@‘? omposition pfithe present inyention as disclosed above.
Most any fibrous sUbst’raté%is guitable or treatr@'g_'r’lt gy %h%né%cgggﬁﬁgﬁgnghg{?ngﬁﬁ%@sseg the present
invention. Suth substeitedlierdiedisdibenstsarnss falkicprkibtinblenos tékiRB OREARDrugs,

nonwovens, eathe s aaRer vBhe RIS SIS eelues (DA Tz anyaKS.dgtore and after spinning, o

a variety of compositions and forms, and includes pigmented fibers and pigmented yarns. By "fabrics"

is meant natural GPERRITAIE ARTHEE P BRs RS cEREBR BRI s St @R RiSET SsUesiads. cBiteon, rayon, silk,

wool, polyester, piypisifyeiadpolyeBiiagenuorand aramiglssush astQiaNOMEX And "KEVLAR".
By "fabric blends'. is meant {abric ade of %91 or more different fibers. Typically these blends are a

combination of at ta4at 6P Ktk al RbEIPSHY H9E5EBHE LATHSEE ARREBadoIeER58 a blend of two
or more nattfal fibexstamd/oreftvwe ahimareasyhiteticdibersinting peafesiechsibsiratesiate carpets.

Carpets, for example. ol madeefeRtPn. a0k k. A8 auon, achiles, aromatic povamides.
polyesters, jute, sisal, and other cellulosics. The treated substrates of the present iriverition have
excellent soil resistarahtae ridin the ability to absorb moisture, so have minimum water repellency.

The copolymers and meihad:afithe pressntn¥enian e ussuliossat fiaraus subsirgtes to impart

soil resistance, but without imparting a high level of 20water repellency. Thus the treated substrates of
the present inverffBHGEIgMCBPPFEE) BYtEiGidlurBabyonstiensfhinsinasffigienaigh level of resistance

to soiling. Sih prapeiesAR @sprcialy saalvhin spRliatRNSMhEs6.MICISIHS AlRsarption is desirable,
such as in cIothirl}%,_or in_carpeting for use in or near entrances and bathrooms, and the like, where
t

both resistance t6 SBAREPARGRBEHTTE AsaHftich PELimtIaRERTLRParEca dstetie Sedich surface
properties help taspaintairs sutfece laaniinessindite permiltingnoiRiuge, absarptiRinuse. TEST

METHODS The @I&w(it%gege[gglrgo%{hods were used in the examples herein.
The optimal treatment for a given substrate depends on (1) the
20 characteristics of the fluorinated copolymer, (2) the characteristics of the surface
of the substrate, (3) the amount of fluorinated copolymer applied to the surface,
(4) the method of application of the fluorinated copolymer onto the surface, and
many other factors. Some fluorinated copolymer repellents work well on many
different substrates and are repelient to oil, water, and a wide range of other
25 liquids. Other fluorinated copolymer repellents exhibit superior repeliency on
some substrates or require higher loading levels.
Typically the fibrous substrate is passed through the application apparatus
and the copolymer of Formula I is exhausted or deposited onfo the substrate from
a single application medium, such as a bath, containing the composition of the
30  present invention. The present invention includes the use of a mixture of the
copolymer of Formula I optionally with other additives, in a bath or other
treatment medium. The composition is applied to the fibrous substrate in a

process such as an exhaustion, for example a Beck or Winch method, or by use of
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Test Method | - Water Repellency Test 30The water repellency of a treated substrate was measured
according to AATCC standard Test Method No. 193-2004 and the DuPont Technical Laboratory
Method as outlined in the TEFLON Global Specifications and Quality Control Tests information
packet. The YER28R{EFMifdes the resistance of a treated substrate to wettif§ By $240#e484iquids. Drops
of water-alcohol mixtures of varying surface tensions are placed on the substrate and the extent of

surface wetting is-teterminadodsuayieiihe nomprsitionofwaerrepeieneyiigst liquids is shoin Table
|. Table 1 Water R?ﬁlellew Raéin umber C(%én osition,Gompositign, Volume %Volume %
4 ) aﬁi 1

8, Bicthods 3 -thp, pad, Spray.
Isopropy! AlcoholBSiatiied Water 172 88 2°5 51 qiginitec to, Flex-tip, pad, spray, or foam
application. Continuous methods of application can include steaming after

application of the composition of the present invention, Optionally, as noted

5  above, other conventional additives may be added to the composition or treatment
medium, such as chemicals to adjust pH (for instance urez sulfate, or other acid),
sequestering agents (such as ethylene diamine tetraacetic acid), additional
surfactants, leveling agents, and the like.

Conventional bath conditions can be used for the contacting medium. For

10 example, for an exhaust application, an application period of from about 3
minutes to about 30 minutes and preferably about 20 minutes is employed. The
bath to fiber weight ratio is from about 40:1 to about 2:1. The bath pH is from
about 1 to about 9, preferably about 1.5 to about 5.0, and more preferably about
1.8 to about 3.0. The bath temperature is from about 60°F to about 200°F (from

15 about 16°C to about 93°C}, more preferably from about 80°F to about 200°F
(from about 27°C to about 93°C), and more preferably about 190°F (about 88°C).
Lower pH and higher temperature improve exhaust efficiency but the more
extreme conditions may adversely affect equipment. These conditions are
balanced with operating and maintenance costs. After application of the

20 composition of the present invention to the substrate, the fibrous substrate is
rinsed and dried conventionally,

In addition to exhaust application, the copolymer of Formula I can be
directly deposited onto the fibrous substrate by means of spray or foam
application methods and equipment, either during the manufacturing of or afier

25 the installation of the fibrous substrate. Optionally other conventional additives,
as described above, can be added to the composition or treatment medium. The
bath to fiber weight ratio for conventional spray or foam application is from about
1:360 to about 1:4,

The amount of the composition of the present invention contacting the

30  substrate is from about 0.01% to about 3% solids on weight of fiber, preferably
from about 0.1% to about 3% solids on weight of fiber, more preferably from
about 0.5 to about 3% solids on weight of fiber, and more preferably from about

0.5 to about 2% solids on weight of fiber.
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The present invention further comprises a substrate treated with the
composition of the present invention as disclosed above. Most any fibrous
substrate 1s suitable for treatment by the compositions and methods of the present
invention. Such substrates include fibers, yvarns, fabrics, fabric blends, textiles,
carpet, rugs, nonwovens, leather and paper. The term “fiber” includes fibers and
varns, before and after spinning, of a varicty of compositions and forms, and
mncludes pigmented fibers and pigmented yarns. By “fabrics” is meant natural or
synthetic fabrics, or blends thereof, composed of fibers such as cotton, rayon, silk,
wool, polyester, polypropylene, polyolefing, nylon, and aramids such as
“NOMEX" and “KEVLAR”. By “fabric biends” is meant fabric made of two or
more different fibers. Typically these blends are a combination of at least one
natural fiber and at least one synthetic fiber, but also can be a blend of two or
more natural fibers and/or of two or more synthetic fibers. The preferred
substrates are carpets. Carpets, for example, can be made of cotton, wool, silk,
nylon, acrylics, aromatic polyamides, polyesters, jute, sisal, and other cellulosics.
The treated substrates of the present invention have excellent soil resistance, but
retain the ability to absorb moisture, so have minimum water repellency.

The copolymers and method of the present invention are useful to treat
fibrous substrates to impart soil resistance, but without imparting a high level of
water repeliency. Thus the treated substrates of the present invention retain the
property of moisture absorption while having a high level of resistance to soiling.
Such properties are especially useful in applications where moisture absorption is
desirable, such as in clothing, or in carpeting for use in or near enfrances and
bathrooms, and the like, where both resistance o soiling and moisture absorption
simultaneously are desirable. Such surface properties help to maintain surface

cleanliness while permitting moisture absorption in use.

TEST METHODS

The following test methods were used in the examples herein.

Test Method 1 - Water Repeliency Test

The water repellency of a treated substrate was measured according to
AATCC standard Test Method No. 193-2004 and the DuPont Technical
Laboratory Method as outiined in the TEFLON Global Specifications and Quality

-9-



11 90 10 12 100 0 Three drops of Test liquid 1 arc placed on the treated substrate. After 10 seconds,
the drops are removed by using vacuum aspiration. If no liquid 10penetration or partial absorption
(appearance of a darker wet patch on the substrate) is observed, the test is repeated with Test Liquid
2. The test iSHRp¥REFRith Test Liquid 3 and progressively higher Test LR§UEG SR9A§5EPE4GNt liquid
penetration (appearance of a darker wet patch on the substrate) is observed. The test result is the
highest Test Liquitbnushlesthatdensiaioppesetmte intaithe ibsyasirate Highsrseereg indicate
greater repellenc¥ Ttieﬁ[g %%@ td 2b Acceler ted %m%p% Sé A drum mill (on rgllers) was used to
tumble synthetic S0il Onto carp ’f’%a%p?ém‘éyn?ﬁ’ AR5 BRI S ASTHELE R in AATCC Test
Method 123- Zoomrﬁegtwnfacsﬂbmated;ﬁead&wérespbepm@emaﬁ@ﬁmﬁynimm soil, 3 g, 5and 1
liter of clean nylog,(gg@p 1*3%@%?11@9&2@5& nomer resin beads 1/8 - 3/16 inch (0.32 - 0.48 cm)
diameter were placed into a clean, empty canister. SURLYN is an ethylene/methacrylic acid
copolymer, a¥ailable froﬁhECqﬂWQSPWQféVMém@miéeaﬁdt@@hqmdmmgt@erEjFa‘ﬁh?elcan|ster lid was
closed and sealed with duct tape and the canister rotated on rollers for 5 minutes. The soil-coated 10
beads were removed from the canister. Carpet saﬁ%@ﬂ@éwere prepared as follows. The carpet material

55 02103 (0.08 K2, Lo G YEBRH A S(IEBIa o IngAg Uniminglon DE. Toralcarpet
sample size was 8 x 25 pehes \Lu 3635 cm‘ tot ?ﬁ?’,@sé tests-One-test-sample-and one 15control
sample were tested at the same time. The cé?ﬁ@’foéﬂ’é %F&H@am%@iﬂ%%v ater

1 08

2 5 93

3 10 90

4 20 8GO

5 30 70

6 40 60

7 50 50

8 60 40

9 70 30

10 &0 20

11 SG 10

12 100 0

Three drops of Test Liquid { are placed on the treated substrate. After
10 seconds, the drops are removed by using vacuum aspiration. If no liquid
10 penetration or partial absorption (appearance of a darker wet patch on the
substrate) is observed, the test is repeated with Test Liquid 2. The test is repeated
with Test Liquid 3 and progressively higher Test Liquid numbers untif liquid
penetration (appearance of a darker wet patch on the substrate) is observed. The
test result is the highest Test Liquid number that does not penetrate into the

15 substrate. Higher scores indicate greater repellency.
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laid in the same direction. The shorter side of each carpet sample was cut in the machine direction
(with the tuft rows). Strong adhesive tape was placed on the backside of the carpet pieces to hold
them together. The carpet samples were placed in the clean, empty drum mill with the tufts facing
toward the cBRéPBf¥&520drum. The carpet was held in place in the drufGRIFSR /Bl Wires.
Soil-coated resin beads, 250 cc, and 250 cc of ball bearings (5/16 inch, 0.79 cm diameter) were placed
into the drum millT et Milkkidanas Rlcseichandgealed with duct tape. The drum was run on the
rollers for 2 1/2 minutes at.105 r The rollers were, sto and the direction of the drum mill
reversed. The drum Waég r%“é?rfr fet ]I{%@ %ﬁf’séﬁegdﬁﬁg FOBHFGEELHL 1885 pm. The carpet
samples were resioygdsadentheiusmadvanifomatydesrémoile excassTdid. Tiheneikebared beads were
discarded.  TheReliadk solorcliference o e sofled caiet s, messed for e test and control
items versus the original unsoiied carpet. Color measurement of 30each garpe]t was éotiducted on the
carpet followthg tHeddcésteratietsoiing tewe. RodeddiRdonohertostsdmple te Solor of the carpet
was measured, the.sample was saijeshand-the-ealarafithe Sojled carpetwaspeasured. The Delta E

is the difference between the color of the soiled and unsoiled samples, expressed as a positive

number. The colotdiferanéehaivasEnbecsrieas rernlming seNbis oo o Meter CR-310.

Color readings wesaNaken-aifive differeah aeapon the carpet:sample carddhgiaverage Delta E was
recorded. The contggl d(:atrrf)et fofrﬁf%ch test item W%S of tll_e_same color a}nd construction as the test
item, but Swithout'tFeSHeATWIRY A ESATBEIABH Bf M Bredit muBRtsH. Thesesrréicarpet had not
been treatetiOwithbemis fluoroehemitélom thy besurfaCeretiecissinscaspetifneheding s0dwesistance and/or
soil release are red hy the percentage of soil blocked, Th rcentage.of sojl blocked after drum
soil as " % cleanrep'[?lt %;éﬁg l%?r%t@f{éa uSvcv%z:leg\f %%%a%‘i%%%"‘&%?ﬁ%)’éfﬁ%" i@(%&:%ﬂéﬁ%ﬁgﬁyiﬂeaner than
untreated - [( Delea'BofOsbiledt antréansa toérpar)atipDela i/ ol s6iled kreatedivaipets)] x 100% ( Delta E
of soiled unireateg gaqpetu iSEIORIP Bl fOrTarIR AL TesenteaIPel calor.and gonstructions and
permits 15meaningful comparisons between data sets. A ﬁlg er percentage indicates greater soll
resistance. EXANIBE E& 25 mches (20.3 x 63.5 cm) for these tests. One test sample and one

15 control sample were tested at the same time. The carpet piie of all samples was
laid in the same direction. The shorter side of each carpet sample was cut in the
machine direction (with the tuft rows). Strong adhesive tape was placed on the
backside of the carpet pieces to hold them together. The carpet samples were
placed in the clean, empty drum mill with the tufts facing toward the center of the

20 drum. The carpet was held in place in the drum mill with rigid wires. Soil-coated
resin beads, 250 cc, and 250 cc of ball bearings (5/16 inch, 0.79 cm diameter)
were placed into the drum mifl. The drum mill lid was closed and sealed with
duct tape. The drum was run on the rollers for 2 1/2 minutes at 105 rpm. The
rollers were stopped and the direction of the drum mill reversed. The drum was

25 run on the rollers for an additional 2 1/2 minutes at 105 rpm. The carpet samples
were removed and vacuumed uniformly to remove excess dirt. The soil-coated
beads were discarded.

The Delta E color difference for the soiled carpet was measured for the
test and control items versus the original unsoiled carpet. Color measurement of

30 ecach carpet was conducted on the carpet following the accelerated soiling test.
For each control and test sample the color of the carpet was measured, the sampic
was soiled, and the color of the soiied carpet was measured. The Delta E is the

difference between the color of the soiled and unsoiled samples, expressed as &
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Example 1 1,1,2,2-tetrahydroperfluorooctan-1-ol (6.4 grams, 18 mmoles), 3 20
isopropenyl-cka-dimethylbenzyl isocyanate (TMI, 3.6 grams, 18 mmoles), and 50mL of dry hexanes
were combined in a multi-neck flask with condenser, nitrogen inlet-outlet, magnetic bar and stirrer, and
temperature ‘PIOHEYEREH cooling to -5C, dibutyl tin dilaurate (0.09 grams) RFISLAAIEHZUET 15 minutes
while maintaining the temperature below OC. The cooling bath was removed and 25the reaction
mixture was allomdﬁmﬁﬂm@dﬂméemmﬂam&m@bmuﬁ%hﬁﬁ @neaekayegosm{ﬂg 40 -20C gave 7.5

grams (75% of th zzltﬁgelde) e%rcgl ri? zléjr whicl ich Was con flrmeg and 13C NMR to be
3,3,4,4,5,5,6,6,7, ép% g eca uorooc é B OB -SSR e S pan At hate. The

3,3,4,45,5,6,6,7, WBtlS? Samdmmmgr@métyi@%@gpf@)qjta‘iewaz-ré%ﬁyt)m]e’ﬁy@pmopakega}parbamate (5.0
grars, 0.6 mmoles) BRIV, AR (R QHIENA A IIGES) 80 g1t eyl mercaptan. 075

grams of YAZD 67, and 100 mL of 2-propanol were combined in a mu ti-neck "With condenser,
nitrogen |nlet50utlﬁétthﬁﬁéé’f’?éﬁ1@@F stitket oaﬁm@@fpeqaémp@m@b@nm@royurﬁ hg @mtoorrteshperature and

nitrogen purge/spapgaian30:mindesalof dhs-ingredignts dissolved. The temperature was raised to
70C and maintained at 70C +/- 5C far 16 hours under nitrogen blanket. Gas chromatography analysis

of the reaction 5 mixture hSWEEGREEFESRAREIB Sr{HE ABHEHEI G4 TREH®action mixture

was allowed to cagt iR IeMPE FRIYERQVRIT YD bt@w@damﬁle%%&h@@@mﬁﬁbm@awas added. The
pH was adjusted t? alam r}l %O% with odium h

93 eoust grpmd E Erop noI solvent was removed
by reduced pressuré evapsfation. AJdifion V\?a‘tlgF JEF s a‘t% doPABERL00mL of aqueous
10solution danieaicuflkiarinated polymer. Thls Example 1 product was applied to 28 ounces per
square yard (0.95 kg/m2) level loop ANTRON LEGACY commercial carpet dyed medium yellow and
backed with styrend-isutssigpe wiBtssedatex available from Invista, K_ennesaw, GA. An 8 inch (20.3

cm) carpet squarg YagUnfPLRyWaHUSINgS ya) appligatien M Waleh apampYnpeaual 15to 25%
of the weight of t arpet fiber. An

application bath of 44.4 grams of tﬁ@@%ﬁfbﬁé@‘fﬁ@&%@t%ﬁd@@@grams of water was prepared and
10.2 grams of this bath were uniformly spray applied onto the 8 inch (20.3 cm) carpet square until a
wet pick up of apprexifitbtely/26%emassdohibifecknT hetreatés eadpeh squaienwasi geadiin a forced 20

air oven at ggOF anﬁ%[% 3 |[n tes, The tre arpet was tested forw ter repellency and soil
resistance using Test qu)rl {%aﬁ) hﬁger%g?ﬁtmegsd%aé% ?a]t?lenﬁlgﬁxaﬁ% qu ?
3,3,4.4.5,5,6,6,7,78 E%tilm‘écaﬂuorooctyl 2-(3-(prop-1-en-2-

EXAMPLES
Example 1
1,1,2,2-tetrahydroperfluorooctan-1-ol (6.4 grams, 18 mmoles), 3-

20 isopropenyl-a,u-dimethylbenzyl isocyanate (TMIL, 3.6 grams, 18 mmoles), and
50mL of dry hexanes were combined in a multi-neck flask with condenser,
nitrogen inlet-outlet, magnetic bar and stirrer, and temperature probe. After
cooling to -5°C, dibutyl fin dilaurate (0.09 grams) was added over 15 minutes
while maintaining the temperature below 0°C. The cooling bath was removed and

25  the reaction mixture was allowed to stir at room temperature (about 15°C) for one
day. Cooling to -20°C gave 7.5 grams (75% of theorctical vield) of a colorless
solid, which was confirmed by 1H and 13C NMR to be 3,3.4.4,5.,5,6,6,7.7.8,8,8-
tridecafluorooctyl-2-(3-(prop-1-en-2-yhphenyl)propan-ylcarbamate.

The 3,3,4,4,5,5,6,6,7,7.8,8 8-tridecafiuorooctyl-2-(3-(prop-1-en-2-

30 ylphenyl)propan-ylcarbamate (5.0 grams, 9.6 mmoles), methacrylic acid (0.70

grams, 8.1 mmoles), 0.30 grams dodecyl mercaptan, 0.75 grams of VAZO 67, and

100 mL of 2-propanal were combined in a multi-neck flask with condenser,
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25yl)phenyl)propan-ylcarbarnate (5.0 grams, 9.6 mmoles) prepared as in Example 1, methacrylic acid
(1.6 grams. 19 mmoles), 0.30 grams dodecyl mercaptan, 0.75 grams of Vazo 67, and 100 mL of
2-propanol were combined in a multi-neck flask with condenser, nitrogen inlet-outlet, mechanical
stirrer, and tBRF&YEIIEDrobe, After stirring at room temperature and nitrBgER PUGERPErge for 30
30minutes, all of the ingredients dissolved. The temperature was raised to 70C and maintained at 70C
-hi- 5C for 16 hourisrograen izittagen blasikeaic4 sisrehyendategraphyanalysisadlthesieaction mixture

showed thal less an &3¢ ol hemonemers remained. The reaction mixjire was allowed to cool to
room temperature, over two hours, and S00ML GciBhized Water was added: ﬁ%glpcﬁ“\e/\]}dss adjusted to
about 8.5 with acdiemiscsdoditgmichyimekideyTheriBep ropdiol mdlverm aiasdranoted /by e duced pressure

evaporation. Addifanalwalglwaraddeera taletalkahouh 290 k.l aayagussalion of anionic,

fluorinated polymer. Carpet 5was treated with the copolymer of 'xa ple 2 as described in Example 1
but with the 8pplitatisicshaos Jrinrsoham BppichtiswissroBamganscoret@ample 2 copolymer

and 73.3 grams ohwaierINaisaebireaies with Examalerd conaigswas igsigshior water

repellency and soil resistance using Test Methods 1 and 2. The resulting data is in Table 2. 10

Example 3 19/9ZR6HSTarsPetfrlistonBRaht el 178G 8rARO B4 mitidleguogus

isopropenyl-a,a-disdethyhgenaitisonyapaietdidl sd O oramnsn oA samples)cang:5Qmk of dry hexane

were combined in a mulfi- flask with condenser, nitrogen inlet-outlet, magnetic bar and stirrer, and
S T datiats o 5% Braoey

nec
temperature probegdﬁ?fér(i%c‘gg fr%lgo 6 -5 %Il dﬁtf/ii i Iéﬁri $AUGED over 15

minutes whilé maivitaining teotemiberataredyelym@C TEhe&Es anling hathiveas seayplied @nd the reaction
mixture was allo stir at room rature _ f . Flash chromatography
oSBT R TN 156 R o

with silica using 15 weight% et in hexa ‘ of theoretical yield) of a
colorless oil, whichwas dacerifiehibgbypaitandice Mlirdeperith styrene-butadiene

3,3,4,4,5,5-6,6,G-Hfgeaﬂu%@Q@Mﬂ@ﬂ%ﬂm&%—%&a@he&y')ﬂmaﬁw@r?@mﬁésrplihe
3,3,4,4,5,5.6,6,6-nonafluorohexyl1-2-(3-(prop-1-en-2- @ghenyppropan-_y carbamate (6.7 grams, 16

mmoles), methadiSHE QR FLSOGRHIY Y I RTBISE RIS UP AN E HOABE HeFBRPRIFI0EY 5 grams of
VAZO 67, arxl 25308 niboie-propanghnere-cambinethin aqmutisnesk flagk with.condepser, nitrogen
inlet-outlet, mechanical stirrer, and temperature prope, After stirring at room temperature and nitrogen
purge/sparge for@ﬁ gﬁfﬁ:ﬁ’fg%ﬁ %ﬁ%‘f tgh*é% 8%?8?%&%?5%&&&@%@? DEPRTR WAL IHEE to 70C and
maintained at 70&hd /55 gfomi 6fhouies waserepitragen Didokei G as whvomatogeaptifoanalysis of the

reaction 30 mixtu%rper &s{hgw?lg dtggttolﬁ%sgt@&@l% ofC ir ecerlno%qmeir% re 11%@%9- ;I; e r%?ction mixture was
allowed to cool to roOmpl%mperature, over twg hours, and 2U0mt P P
approximately 25% was achieved. The treated carpet square was dried in a forced

20 air oven at 250°F (121°C) for 30 minutes. The treated carpet was tested for water
repellency and soil resistance using Test Methods 1 and 2. The resulting data is in

Table 2.

Exampie 2
The 3,3.4,4,5,5,6.6,7.7,8,8 8-tridecaflucrooctyl-2-(3-(prop-1 -en-2-

25  yhphenyl)propan-ylcarbamate (5.0 grams, 9.6 mmoles) prepared as in Example 1,
methacrylic acid (1.6 grams, 19 mmoles), 0.30 grams dodecyl mercaptan, 0.75
grams of Vazo 67, and 100 mL of 2-propanol were combined in a multi-neck
flask with condenser, nitrogen iniet-outlet, mechanical stirrer, and temperature
probe, After stirring at room temperature and nitrogen purge/sparge for 30

30 minutes, all of the ingredients dissoived. The temperature was raised to 70°C and
maintained at 70°C +/- 5°C for 16 hours under nitrogen blanket. Gas
chromatography analysis of the reaction mixture showed that less than 5% of the

monomers remained. The reaction mixture was allowed to cool to room
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deionized water was added. The pH was adjusted to about 8.5 with agueous sodium hydroxide. The
2-propanol solvent was removed by reduced pressure evaporation. Additional water was added for a
total of about 200mL of aqueous solution of anionic fluorinated polymer. Carpet was treated with this
Example 3 cBSbijftEF=64in Example 1 but with the application of 10.8 grati$/BS#fsdBfication bath of
38.8 grams of Example 3 copolymer and 61.2 grams of water. 5The treated carpet was tested for

water repellency amshsailuesisianee using Iesdletherdshiants2:cthesegulingrdatsissia Table 2.

Table 2 ExampleRepellency measured After Ist Drum..soil .1 % cleaner than Water F (ppm)!Delta E
Untreated Examp%ﬂ{gtfcgﬁ%g}fg w1t?1 aqueous sodium hygrom c. QT%C E-propanol solvent

was removed by reduced pressure evaporation, Additional water was added for a
total of about 200mL of aqueous solution of anionic, fluorinated polymer. Carpet
S5 was treated with the copolymer of Exampie 2 as described in Example 1 but with
the application of 10.4 grams of an application bath of 26.7 grams of Exampie 2
copolymer and 73.3 grams of water. The carpet treated with Example 2
copolymer was tested for water repellency and soii resistance using Test Methods

I and 2. The resulting data is in Table 2.

10 Example 3
1.1,2,2-tetrahydroperfluorohexan-1-ol (17.0 grams, 64 mmoles), 3-

isopropenyl-a,o-dimethylbenzyl isocyanate (TMI, 13.0 grams, 64 mmoles), and
S0mL of dry hexane were combined in a multi-neck flask with condenser,
nitrogen inlet-outlet, magnetic bar and stirrer, and temperature probe. After

15 cooling to -3°C, dibutyl tin dilaurate (0.33 grams) was added over 15 minutes
while maintaining the temperature below 0°C. The cooling bath was removed and
the reaction mixture was allowed to stir af room temperature (about 15°C) for
three days. Flash chromatography with silica using 15 weight% ethyl acetate in
hexane gave 25.2 grams (84% of theoretical yield) of a colorless oil, which was

20 confirmed by 1H and 13C NMR to be 3,3,4,4,5,5,6,6,6-nonafluorohexyi-2-(3-
(prop-1-en-2-yljphenylypropan-yicarbamate,

The 3,3,4.4,5,5,6,6,6-nonafluorchexyl-2-(3-(prop-1-en-2-
ylhphenyl)propan-ylcarbamate (6.7 grams, 16 mmoles), methacrylic acid (1.2
grams, 14 mmoles), 0.30 grams dodecyl mercaptan, 0.75 grams of VAZO 67, and

25 100 mL of 2-propanol were combined in a multi-neck flask with condenser,
nitrogen inlet-outlet, mechanical stirrer, and temperature probe, After stirring at
room temperature and nitrogen purge/sparge for 30 minutes, all of the ingredients
dissolved. The temperature was raised to 70°C and maintained at 70°C +/~ 5°C for
16 hours under nitrogen blanket. Gas chromatography analysis of the reaction

30  mixture showed that less than 5% of the monomers remained. The reaction
mixture was allowed to cool to room temperature, over two hours, and 200mL
delonized water was added. The pH was adjusted to about 8.5 with aqueous

sodium hydroxide. The 2-propanol solvent was removed by reduced pressure

- 14 -



17% Example 2 2 32536,85 14% Untreated 0 14 42.77 0 Example 3 0 Goal-500 15.52 16% Untreated
0 18.50 0% The data in Table 2 demonstrated high levels of soil resistance for the 10 examples

of the invention versus untreated carpet with minimal levels of water repellency.
WO 2009/035561 PCT/US2008/080947

evaporation. Additional water was added for a total of about 200mL of aqueous
solution of anionic fluorinated polymer. Carpet was treated with this Example 3
copolymer as in Example 1 but with the application of 10.8 grams of an
application bath of 38.8 grams of Example 3 copolymer and 61.2 grams of water.
S The treated carpet was tested for water repellency and soil resistance using Test

Methods | and 2. The resulting data is in Table 2.

Tabic 2
After 1% Drum
Example | Repeliency | mecasured soil
% cleaner than
Water F (ppm) Delta E Untreated
Example 1 2 602 35.33 17%
Example 2 2 325 36,85 14%
Untreated 0 4 42.77 0
Example 3 0 Goal-300 15.52 16%
Untreated 0 18.50 0%

The data in Table 2 demonstrated high levels of soil resistance for the
10 examples of the invention versus untreated carpet with minimal levels of water

repelicney.
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CLAIMS What is claimed is: I.A method of providing solil resistance to a fibrous substrate while 5
imparting minimal water repellency comprising contacting the substrate with a copolymer of Formula 1
-[Rf-Q-0C(0)NHC(CH3)2C6H4C(CH3)CH2-ix - [CH2C(R)(COOH)-ly - (1) wherein Rf is a straight
or branched perfluoroalkyl group having from about 2 to 8 carbon 10 atoms, or a mixture thereof,
which is optionally interrupted by at least one oxygen atom, Q is alkylene of Ito 15 carbon atoms,
hydroxyalkylene of from 2 to 15 carbon atoms.c-b‘gé 2n)-, -(CH2CF2)4CH2)11-. -OCHFCF2(0-12),-
-CONRI(CRH2rs o{Shtd@11)000NRI(C1H2)-, ((CONRICH2)2CFI-, 15 -SO2N(R5(CH2)-, or
-(C,F12n)S02N(R1)(CiiH20-, each R." is independently H or alkyl of | to 4 carbon atoms, each n is
independently Ito 15, each m is independently 1 to 4. and R is H or CH2, 20x is a positive integer, and
y is a positive integer. 2Khﬁefﬂ@dhﬁ"@x@kd&i@s&i%ﬁ@ﬁﬁo@i&@&%ﬁs@Aa@ra(éﬁﬁili&; CgF22 or
C3F20CF2CF2 . The, method of clal whereln |s -CH2CH2- CH2CH(O CH2-,

-(CH2CF2)RIPA R nIT e SRR eSS e BB BN CH2CH2-

(- CONFICH()};GIW;@?E‘@@MM@HIB)CH,CH--, or - SO)N(C2H5)CH2CH2-.

-IRe-Q-OC(ONHC(CH3a )2 CsHsC{CH3)CHy- ], - [CH2C(RYCOOH)-]y - (1)
wherein

Ry is a straight or branched perfluoroalkyl group having from about 2 to 8 carbon
10 atoms, or a mixture thereof, which is optionally interrupted by at least one oxygen
atom:,

Q is alkylene of 1 to 15 carbon atoms, hydroxyalkyiene of from 2 to 15
carbon atoms, -O{C Hap ), -(CHaCF2)m(CHz)p-, ~OCHFCF2(CHy)p-
-CONRYCpHan), (CoH2)OCONR (CyHan)-, (-CONR'CH,).CH-,

15 -SO:N(R)CiHan)-. of «(CoHan) SONR Y CrHan)-

cach R' is independently H or alkyl of 1 to 4 carbon atoms,

each n is independently 1 to 15,

each m is independently 1 to 4, and

R 1s H or CHa,

20 X is a positive integer, and

y ig a positive integer.

2. The method of claim I wherein Ry is CiF5, CiFo, CgFys, CgFiy or
C3F,0CF,CF»

3. The method of claim 1 wherein Q iz -CHCHs-, CH.CH(OH)CH--,
~0{C,Hap ), (CHyCF2) CHaCHo-, -OCHFCF,CH,CH-, -CONHCH,CHa-,

2
e

36

16



4. The method of claim 1 wherein the copolymer is applied in the presence of A) at least one agent
which provides a surface effect selected from the 5 group consisting of no iron, easy to iron, shrinkage
control, wrinkle free. permanent press, moisture control, softness, strength, anti-slip. antistatic, anti
snag, anti-pill, stain repellency, stain release, soil repellency, soil release, water repellency, oil
repellency, odor control, antimicrobial, sun protection, and a combination thereof, or B) at least one of

a surfactant-Bntibkiddrie ight tastiress UM eht Joldr fadtadesHde Rt Mikte £TpH adjuster, cross linker,

wetting ag%hﬁ(égggﬁgg@q@jng agent, processing aid, lubricant, blocked isocyanate, nonfluorinated
extender, or a combination thereof 5. A fibrous substrate which has been contacted with a

copolymer of clairf I. 158 FHBGHEth ST SHRIdimNelFH T oRe VAR BY3PRYSHi& i 0.3 to 1.5.

presence of A) at least one agent which provides a surface effect selected from the

w

group consisting of no iron, easy to iron, shrinkage control, wrinkle free,
permanent press, moisture control, softness, strength, anti-slip. antistatic, anti-
snag, anti-pill. stain repellency, stain release, soil repeliency, soil release, water
repellency, oil repeliency, odor control, antimicrobial, sun protection, and a
combination thereof, or B) at least one of a surfactant, antioxidant, light fastness
10 agent, color fastness agent, Watef, pH adjuster, cross linker, wetting agent,
extender, foaming agent, processing aid, lubricant, blocked isocyanate,
nonfluorinated extender, or a combination thereof,

5. A fibrous substrate which has been contacted with a copolymer of
claim I.

5 6. The method of claim 1 wherein the ratio of x to y is from 0.3 to

17



