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treating fibrous substrates with such copolyner to
impart soil resistance while inparting mninmal water
repell ency to the sub3iThE OF INMEENOHAINynmer i s prepared
by pol ynerization of methacrylic acid with certain
fluorinated al kyl ated benzyl isocyanates. BACKGROUND
OF THENRORHIBL IS Kk HORINAEED SGUCRESIS TAQROLYMERS
repel l ency, soil resistance, and other effects, can be
provi ded to fibrous§iﬁ§§gﬁ§ié@¥£ﬁgggikﬁgs fluorinated
pol ymer conpositions: cy of a broad
array of water, soil, and stains js desirable to aid
in keepil RgPERA dsatiphtctatey e Arropplymisy and 2 msthodyaf feating
ap . I 0 . . .
Dt W B o AL M SRR e prapartine
campemaligettr npatlcmmy to theasubsrte. afloecapolynadr s peparied by s

desirabl.e for the carpet.fo.absorb _noistu il
P RREGrtiod s merenf it Fih SR oey e kvl Begyt
polyfRiatc@r copolynmers that provide resistance to

soiling typically also provide water repellency. Japan

Pat ent Appl i cat i pRCKRGBOTEAPOFCIISE IeveENTaON uor i nat ed
conmpound of the formula

CH2=C( CH3) C6H4- C( CH3) 2- NHC( O) OCH2CH2- ( CF2) 6-F. Thi s
nmonomer SPE¢RAFCtsUph apurtsT EPEICH. WirpYerRGeornd eifpretects,
wh -l ' L3S creens
o Eth (S Hged Bl Al EOBF TRl HBARIE RGP 2T O57
backnpapiteinselypithldy epeldenty oflh bodadsumrag ob wasugmdssridostaios 1s

use of this. mononer ¢o und to prepare treatnent . . )
agdmiebledp aid B Retang B StpsRscIrst B SeFi th G ppplications, it

r e RERME 0 Hdve lsBodISsil FedBlaficd RitRER\WAS rbpERAE NHor example
agents for fibrous substrates that provide eXcellent

sofdr arcegrics nspdawanri ih @n gairarceor hethrasnetitis daviralfle figrtthe carpet to
absorption,b e st.rate. .,Thus,, i nparti SOi
7 ARaP BBt O R BRYD st SASiTRER S ated polymer

or copolymers that provide resistance to soiling typically also provide water

repellency.

Japan Patent Application 1996176090 discloses a fluorinated compound
of the formula CH,=C(CH3)CsH4-C(CH3),-NHC(O)OCH,CH,-(CF;)s-F. This
monomer is used to prepare a resin composition, which when cured is useful in
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
provide excellent soil resistance while permitting retention of water absorption by
the substrate. Thus, imparting soil resistance while imparting no or minimal water

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



repellency is desired. The present invention provides

such a treatnent agent. BRI EF SUMVARY OF THE | NVENTI ON
wab@opsssent i nvention conprises a copol ymer oPCHUS2908/680947

I -[RrQ OC(O) NHC(CH3) 2C6HAC( CH3) CH2- ] c-

[CH2C(R) (COOH) -]y- (I) wherein Rf is a straight or

branched per f | uBREBA KYMMARIDORSNH R ENVEDHIGbout 2 to

about 8 carbon atorrs or a mxture thereof, which is

opt | onal-Ilhg gres u&%&g %pfi‘%es |a%%§8lx&n oplz(é/rgneu , ptom Q

|s al kyl'en g
Y O R R o
- OCHFCF2(CH2)n- , -CONRi (C nH2 n )-, -(CnH2 n

5)00NRIHC NnH2 n )-, (-CONRICH 2 )2 CH, -S(IZN(Ri)(C
nH2 n)-, or - CnH2n)SOZN(RI)(CnH2n) each
is ind eBeﬁ@eﬁtna}g}lt of @ﬁn@ewmfb@r%l% ZEBOURVIREEND @bput 2to

Iag%lgﬁl depengng In‘?‘s gp? Efjeetpgljgé{f @%@Hﬁaﬁ?’lﬁgﬁ&e%g at
a &@ﬁloﬁlb%&ygdmt@@ﬁ; and y is a p03|t|ve i nteger. The

t furth th
Pt ot di g $691enF 851 & Hhise 1§ GuRoR Fisue GaBS mdens Ao
10| TRRA DG SRk 0RL Rt SR IBISY OIRELSICM .

contacting the substrate w fcdpol yner
as -QEHECFHEH, 1b o vEONRIEC gHeslent(Cyflog O CONRIGE § He)-,

cobME 13 B0 rt RIACbBar: Bod CabBals OB NGB0 -
DESCRI PddAR 1G5 1ﬂ—d€|§eﬁd¥}{ﬁwﬁ &N]l@‘l loft @ dESR 'le%\%r‘tﬁ)h%toms

denoted herein by capitalization. The term "m ni mal’

wat er regséin iemlgperdenily édo heaugild, means wat er
15107 | nokbapraancen gy TRPOlRbRB LT varer . M7
Repel | eRGyHI@<tH;,as descri bed herein.
X 18 a positive integer, and
y i a positive integer.
The present invention further comprises a method of providing soil
20  resistance to a fibrous substrate while imparting minimal water repellency
comprising contacting the substrate with a copolymer of Formula I as described
above.
The present invention further comprises a substrate which has been

contacted with a copolymer of Formula I as described above.

25 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.

30 The present invention comprises a copolymer having repeating units of

Formula I in any sequence:



The present invention conprises a copol ynmer having
repeating units of Fornmula I in any

WG eipuesiset - [ Rr Q OC( O) NHC( CH 3) 2C6HAC( CH3) CH2- ] RCE/US2008/080947
[CH2C(R) (COOH)-]1y- (I) wherein Rf is a straight or

b CeOCLoRe B R ML RE Rl < e B OB |

optionally interrupted by at | east one oxygen atom Q
| Swabdeyl ene of 1 to about 15 carbon atons,
hydr oxyal kyl ene of from about 2 to about 15 carbon

at ons,  ROs@#Righ) or brapched orrlueta@ip) group-ragiedrmg eheyA-to

(- L e et b R R Sk DA biri By Tdppusd o
5 ) SIaBMoREt bkfednt@om, ) -, each R 1 is independently H or
al kyl of 1 to about 4 carbon atons, each n is

i ndepen@dntikylenc ppl imekaut 15 carbge ptoms; Bydravgebemensmtifipm

t . e Dokl Frve bt |

PP o ool 15 BulHloRhuctA .0, REH LRI G RIe"

pr €DEHAGFyCal,5t  aCONR I6€,, Hp Qe HEG Hog)® CODIRIEChib ,)r oup

hayi t 8 b t OIS,

ok SR AT B8R 5D aP ohantyor Gt Aoy bt
10 6 car bog, A0 in A JERIE HPEEf18)13Ph Yo EbQTualAith aforh®

about 6 carbon atons, or a mXture thereof, optionally
i nt er r ugtcha ibyndependeaty 1 dmebaxyden at om Mbpst

preferably, the perfluoroal kyl group has six carbon
at ons. irﬁéﬁlPS;gHﬁPd?@g'i ]nttoea:f’%ﬁtpéged by one to five
oxygen RAtiopeor qHeferably one to three oxygen atons. R

is preferably methyl. In Fornula |, x is preferably
from 1 xé apwifiveiotegonantpre preferably from about 1

to about .5000. . e preferably fromabout 5 to
15about Z%%%S%S}tlgq%eg?%re thereof; and y is preferably

from O toF@hmld 1,10,i9pRferably @ sphighesralehnchtd peaflabmatkyl group
t o, about 5000, and nore preferably fromabout 5 to
abbiing o, abgpt AtoAbRELY earbpreplenr, OrmBixtHEitrrent, mofe
I's pge?&%l? BRUE atfuB2 tPaiRPY carbon atdiisS LR ﬁlmreypreferably 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. Typically R¢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 thereof. 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(CyHpp)-, -(CH,CF;),wCH,CH;-, -OCHFCF,CH,CH;-, -CONHCH,CH,-,
-CH,CH,;0-CONHCH,CH;-, (-CONHCH,),CH-, -SO,N(CH3)CH,CH,-, or
-SO,N(C;H;5)CH,CH,-.



fromabout 0.4 to about 1.3, nore preferably from
about 0.5 to about 1.0. Exanples of preferred Q

WO p@bsiser CH2CH2-, CH2CH( OH) CH2-, - 0(C nH2 n BET/US2008/080947
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- (CH2CF2VCH2CH2-, - OCHFCF2CH2CH2-, - CONHCH2CH2- , -CH

R b S R A s A Rt

Pref #ouedl Prek&rel th & ARPHouLS, (gggr grBir&f RNaBhy 2 to
about 8. Preferred mis 1 to a out 3, nore preferred

is 1 toThe cdméymmmmngaﬁpdaavg nglts@f;f@amulag ispieperedfoy

Formula.l. is redb mer|2|n meth Lic.pr
POV ol i R ER R sl RIS bt Folimb 1P
Rf-QOC(O)NI—|C(Cl—|3)206H4C(CI—|3) =CH2 Il wherein Rf and n
are defined as in Formula | . The fluorinated

copol ynBr-9f(@RHAu(EH):GHaCrldpakEd i n or Hani ¢

solvent or enulsified in water by free radi cal
initiated polynerization. The fluorinated copol yners

of whbiein Ryunent drodefiuicel avaalEobyulagi The flogridt@orpolynetrobf
Formula |l and nethacrylic acid or acrylic acid in

or barmwa EaevssRargst ingagdvc spheat Olaﬁnvlﬁlé"xefi iy PV3t5E B i radical

ﬁl%it@(p%(ﬁﬁﬁ@ﬁ&&loﬁn g"‘:@%lﬁ&lmé%ﬁ a(fb #ﬁnqu g RREE VMR 280 made

agl tati evi ce and an extern ating and cooling
deby egtatidgfarcompoad cfalforimila il ahd medmdryhhalcmi drraangdicacid in

agent are, added and the m xtu spar th inert
S b SRtk S P I BrbosmBR Bt b Pl el ol ebigt
fremake b’(ﬁulg&dtv@lﬂ@gph’%ltaﬁgn @eﬁ@&aﬂfﬁdﬂ%@érﬁﬁ%eﬁ@ﬁ% &%V&Bﬁhg
hours. The polynerization initiator is exenpli

2, @evigez ob Iﬁ§€ Pacagnl dilngpr aplacheindicang thr egdilt ord afided andzth:@ mlxture

bi t. dr gchl de. T t
niepRies S PR Bonf SON RS PR rerbls 1 R & rom
Coppinnyo° W dbBhiar @anoﬂﬁhﬁw&i fof QBRI Gb@k! Yhe peigmetiRfion
nane of "VAZO'. An exarrpl e of a suitable

poinytivger iz amr@phﬁeeig]m at'evzobis(2edmaidmoprapasé dihydipehloriide or 2,2'-

e RS STRAR e YRR e P e Pl Sl i

pr BSE@h PoRvV@& N EmBurs A6 0@ephly, VENNeH @1 TRilaw2€,&ottorcially
met hyl isobutyl ketone, isopropanol, ethyl acetate,

andnder faneee ATH™MAHD”. As sprBplamsk shidab pflamerentiontegulator
r egﬂcéﬂaﬂﬂré fe‘f% QH% E?Iﬂ%{rc {llnl. @%ﬁtﬁblg %ﬁﬁsan?c%%nieﬁ% useful in
nitr us oxygen.

ogen, e exc Feacti on can

bethfeqirépam@nwuge@polymﬂmmramlwl affthopiesent ima@nstort clude

moni t or r conpl et enes
tetrahydro uran, acetone rnethy? 1sobutyl ketone, isopropanol, ethyl acetate, and

mixtures thereof. Isopropanol is preferred. The reaction is conducted under an
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
substrate. The product of the reaction is a fluorinated copolymer of Formula I.
The compound of Formula II is prepared by reacting a compound of

Formula III:
(NCO)C(CH3)2C6H4C(CH3):CH2 il

-4 -



The polyner is optionally isolated by precipitation,
and optionally purified by conventional neans, for

W@ x@nssel recrystal | i zati on. The sol vent i s reP@i/E82008/080947

evaporation, or the solution is retained for dilution
and.applicati ubstrate. The product of the
re&@g nﬂ@uﬁf?f%%P?ﬂhpzd copol ymer of Formula | . The
compound of Forrmula Il _is prepared by reacting a
con‘pounaf‘Qf' Hormula 111V (NCO) C(CH 3) 2C6H4C( CH3) =CH2

[ITTwth a qgound of Formula IV RF-QOH IV wherein Rf
anwheyeay Be aalsi arfei asalglingsbabevi in Feynmlg b The alcrcri@l an¢heyanate

el SRS AR RGNS b S.OA0NG ADYP Do G in

as hexane un ere
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device and an external heating and cooling device.
Af hestting gagl poRjingclexissu i fles geoling te abautya’C, agaighyshguch as

d' %%Jl tih 'laﬂlrét@‘['sr zﬁfd@% b¥erA00ad) QM Bles SANR L ‘mnn%

e maintal nin tenperature be oW about The
c omlmpagatmie\blebev atb;)ut @itb VEd aotng Heviceaatmovednndtths eaction
stirred forgéeveral hours.. The reaction i nducted

unBeFuLestirted for soueral hquey, LHhe repgtiogge rondugte HB %rfeuﬁeﬂ g

Of sRNYY Bltrogth G0 HRAGIRBbncEdxDEer OfﬂeC}MOQ%aﬂ B¢& followed by gas
chromat ogr aphy or other neans to nonitor for

codpbergegsy oThéicc oepoundaiitoFtirromaldidncss Tt qoomluhd' of

coREHT B P ediE ol Bpt s Nty e, Srefe
exadRieBtionaEflediSs, ahd bptink Y p@Yifi &y T&t KPR Yec%')]élﬁﬁhzatlon or

solvent is typlcally renoved by éevaporation he
coflipematpesiphFodhapelventlis ty@w@lim@n@ieélhy;ﬁvawam%l e from

5, AL borll d IR 1YY B OB L IIUSE S SSiama-

c O AR ohi Mllv&}&uﬁ&'@ iW B @ytéd Diﬂlu&ﬁb!@ rvad:st Potreds NJndhydom@ound
[ . du Pont de Nenpurs and any, W/I m ngtaon, DE
3 I\/Pf Igyrmugspl is qoremangipRy ﬁvalwalfsffqm é%veraéﬁawaes @alyéwg

B AR D e S P OIS A

GeDaxktiry Indistric iphk < dapannAEa'hl &}lﬁsswwmmnyuﬁsl{ybalaan'i‘@mnova

20 SOBRLHERL . RN BBl S S S5 veo

ina 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 include simple alcohols or ketones. Alternatively an
aqueous dispersion of Formula I is prepared by removing solvents and the use of
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 I as
defined above. Suitable substrates include fibers, yarns, fabrics, fabric blends,

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



sol vent. Suitable solvents include sinple al cohols or
ketones. Alternatively an aqueous di spersion of
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of known enul sification or honpbgeni zati on procedur es

Sol vent (gl emul s(lions .are ref {/@ﬁfpfor use in th
present PRYFHEPIHAT digiprosipn et Earmis | ehibe Bresehipysafion ts applicd
Cophé §@§st1§te'°@t ?@u@ibl@ﬁféﬁioﬁ' Recis Rlethod§ flcRiRNGE ahdt@imited
|npart|ng m ni"ma little or no) water repeiencytoa

f i tﬂ, epicsitys by eﬂ@uetmnp faagi, rﬁ@xmmmmadgﬂsﬂa@llsbﬁm skaire

r_of .
sub el OB E T o 2vr BT Yl Bep O yBF S RL Binping
f alfimersIneMdbthe 1IRX! Itlces alsd 0B WANRASDY UsedF iRMbeckapdfig
and car pets Preferred is carpet.The solution or
di Biseedirgreoafinyoys fhgiag prasedyrper frreasieline appliesitonon i s
appl i ed
ot hods TTHAFITuRE NGy B ARoLTL Bk TELRRd o s boiicd
bytoetkb aulstra@ras sﬁﬂﬁm inf dognbiimition Wltlpothﬁ&tbtlohalSthtl’le ffihishes or
beck, skein, winch, liquid |%Hect| on, overfl ow fl ood,
r opyrfac frigating gegnise ﬁucléawtwa difianalhcompanspisiipfiuderepting

t h%eln'tskcﬁ ﬁﬂ1§h§§ a3 EBRAs gﬁgcebe)ffe\:'{%eo éidh[v%s P@rﬁlﬁonly

ng proceaure, continuous €l ng procedure or
t hu@ddzvith sveh ap@its aafinishes. Bheh ﬁdd]l‘mnah a¢repbnents comprise

nmet h) acryl at e copol r solutio di s sion.is
SpBTGaTEY of e et B oS Soioniel e RaipBrpesy to
W {r8n QhBKagRRbhPIal rih R T deepdriah ST §PesQmSitut @&fhtrol, softness,
treating agents. Such opt i onal addi t i onal corrponent S

i ngtrangth, enteakip.rgtistpdiot sntosnagi aritspidlssteio repdiicage stain release,

addi.ti onal surface effects r add S Cco nl sed
it SBRRned SR 3EE % 1L Rosingiott KntfRhe ey Controt

C oA AYb%al CRRTYIOEE ) BlRAMUBEH &y @hd SiBiTRO8fEdtONONE Bdore of
provi de surface effects such as no iron, easy to iron,

s hWOﬁI&@@%}n& gaenisor finjhion Ricapphiedsto the subsiiete tbeiﬂre%ter or

ant RS the SORAREFor SARERSE o bR b fbuous

st aibstrate$, edwa, systhetic sregetbh éé[hncs aﬁ:(:trdaterdehﬁafe:, chahgagent can

repel | ency, ojl repellency, odor tral

anP§ fysErblsi %HCL ag é&%ﬁg&ﬁl 13&"*‘4@&‘&%%@ ]t‘i}l By de Nemours

S' Eﬂd éémﬁéxfsye & iPmin B‘E MWhé& &ftto%lb‘f Qo&é@ﬁltehgkgi B05& Re
finis are applied to the substrate ore

af treated, ar\x/mhmretswnaem usinycan Hemsemwoh@p (BIEWAFBESHdTSE@” a

For e le for f ro bs tes, when synthetic
or PlﬁﬁanEQWIP§a§PE’ ]PP%Z}}]@U e of a vvettiﬁg agelnt
can be deglhaditifes @ihoR$ ubdAC uh tiehBn@¥@inkadt fhidhe® Be

E. | . du Pont de Nenours
also optionally present such as surfactants, pH adjusters, cross linkers, wetting

agents, wax extenders, and other additives known by those skilled in the art.
Suitable surfactants include anionic, cationic, nonionic, N-oxides and amphoteric
surfactants. Preferred is an anionic surfactant such as sodium lauryl sulfate,
available as DUPONOL WAQE or SUPRALATE WAQE from Witco
Corporation, Greenwich, CT, or SUPRALATE WAQE available 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



and Conpany, W/ m ngton, DE. Wen cotton or
cotton-bl ended fabrics are treated, a

wowripksser esi stant resin can be used such as PERVESRESI$0947
EFC avail able from Omova Sol uti ons, Chester, SC.
O her additive used wth such treatl
agBRpYlaguripg ?‘lﬂcﬁﬁﬁsm‘éi‘n‘ &t %F%Q?%B‘i PIENAP 135 %IFE%?H(P ‘g%‘c‘ﬁf Y&
sugdaetdhiosatigdd adj usters, cross |inkers, wetting
agents, wax extenders, and ot her addltlves known by
t hose s@ptlble&iﬂm arblocﬁ@damcya@m todbiteerquemearstdarebslity ms:#t@d@é
ani og | oni

o op bR B er EpPRll P U s R R B P R AT el of

5 asa S@ieiblB1baked)docs it atdtotuse @V thielpadrkst iaserdodRENGY DMGEHOBOL
SUPRALATE WAQE from Wtco Corporation, Geenw ch, CT,

or Xa0prailalrie ibaSterialy & hemigalsnHigtbPoipp Dt §Hharx.
M&%&la?@ atsvHﬁihlé‘gl% Eéd‘é ?ic’})aﬁ]aﬁ%sueﬂ*g allb %ﬁﬁa%% gﬁ tugée ﬁ(ﬁ% The

f oam n -starns,

Th éesﬁ:r@hmqsoft ddding sblapidiietyatatadgruiact the |pag1chaa¢: pplicstion
retailer |ocatign, or prior to installation and use,

or fosthecapghyante Fof @@%&qfélﬁe prepsntly saYisipngd ppnbicriéns. it does not

101 SR@@&% ak ‘1:51rés9ntft§l 5&1{19\% 1%&%{%1 &H§sal%ﬂ1ﬁé %?t J@%@% di“bBHdlng

t he copol ymer of Formu e., as a
c otrprbs swbisonle. V)Nnemaddmbhsaa blendedsisodyabite, dmhamksag to about 20%

i spcya e in the present invention is
I—N%Q&@l&ﬁea ava| | abl e from Ci ba Specialty
Chem calgpiiofh1 G nBRildrinafdd -cx GhB& cofPBTEOES &t lakso 1ncluded in the

avai | abl e bl ocked isocyanates are also suitable fo
useptispigomconTpsitpasp pail@mlaltyyfudhelaﬁ@nem@ fuoine @ﬁfmency

I spc atedeen a on .far
15 HEXHERS GrapR SRE SR DGR BN Y BRSO RO UG oo

a PRYdré@irbé&opolyimdt98Fadt@tes! &ﬁ&h&@ylﬁ%sﬁfr&ﬁﬁﬁﬁeé tBereof. Such

achi eve satisfactory cross-|inking between chains or

bo?RﬂOﬂﬁgﬂQfé cathdlse s Bide yinylidoprethleridte dinykcldomde aeeiy! acetate,
unts up to about 20% by wei ght are
éﬁﬁ%?l oﬂ%? nonf | uori nat ed extender
c onposi The bgtuaaletraltrﬁaltifmcd gided substrhfelepgamlsiondt ) the
conp05|tlont p entlallyfurth rease, fluorj
20 ef phagacisrisyics @fi@ﬁ%u gEnEsF ednoty st 120 Hig ShARIEPUFIT the Surface
eXBﬁt‘BQ %ﬁbs%{% @ﬁh&&ﬁ&ﬁﬁ lof ﬂﬁ&?ndt&ﬁ%dﬁ@rnw ‘QF PEQ B surface,
copol ymers of “acryl ates, nethacry m xt ur es
t hed)¢lof metBud of apmmhgymemféthc dnoBnaal wpolymm outontjab sakgave, and
¢ h£13f13'z g‘&l’er %Ialcpo)fsl onlleo {lhgr?ﬁate%rco\{)lo%er repe lents Wwork well on many
different substrates and are repellent to oil, water, and a wide range of other
25 liquids. Other fluorinated copolymer repellents exhibit superior repellency 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 onto 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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or m xtures thereof. The optinmal treatnment for a given
substrate depends on (1) the characteristics of the

WO bawonsssat ed copol ynmer, (2) the characteri sti cRCDUS1008080947
surface of the substrate (3) the anount of

ri nat ed. copol a to the surf t he
ﬁsacoarve%)aa R eI QA e *?:?8 r%@ﬁ

oné&tﬁlhgussrﬁét‘il@&sesucﬁ ¢l b’ﬁ@ﬁé(t lﬁﬁlm&ftof ﬁl%i(-‘?ﬁ;? pa@%ﬂﬁay, or foam
fluorinated copolyner repel | ents work many

di ﬁmétcetmn sUntnpatsescthads @fraapheqm@tllcemnqhaie@tdammmfear,

and e of fl uo i nat e
cotT o AR PRt il DY BhOFCRRigHly AR

5 SOABHVS L@tﬁtﬂ@hean%ar@mﬁvre@ nhiy®RedddPRdhdgorh ﬁio$1 or treatment
Typi cal y the fibrous substrate is passed through the

apmeri@lat, Seeh aphaminalisto adipst pié (oo ptapae prea sulfye.ragogher acid),
Si %egfﬁgﬁﬁ %Ceg{ (gﬁ'ﬁ%@ h?lﬁenggiha 15@?6&%&%?1% ra@ttdgo dHRISh&

a ni ng
t heurtompos levelong a:gentshaumhesleétt i nvention. The present
i nventign includes the use of a m xture of the
copol ynepPrymtiped pathcondigions eduba Vemrﬁhwrérctmg medium. For

10 adgiatrﬂgf@ Sor aweﬁagﬁtap%l‘?cratﬁﬁ ap#)ﬁﬁ&?%ﬂ?@ho B abdies

conposi tionis appl dtot tratelna
pr ocmsss toubbutad ramuex had ptafanbly fabouteamplutes as Bepleyat. The

W nc hod,. or eofot r. conventj onal :

B AEb BBt IsREACT DS APt Srhoble st plids from
CORJuR Y QY §bd’[§ Qhﬁt‘é{fer@cﬂj? Bb@f 1. M abBALS b, 1aKH hWeffe bRferably about
Fl ex-ni spray,  or foam application. Conti nudus

mei Bda gﬁ@ﬁ 3db bThedatth tsmpeeature ncfromabgutedil tyalkadut 890°F (from
ap d osi t of th res o
15 7 PRl P b RS T AT b8 b JBo RS abou 2007

CO(H(ﬁﬂhb&ﬂaﬁc’@dd|ab©ﬁt@$°@ﬁ¥tn@ﬁto@@ﬁr%£brﬂﬂyhl%ithQU‘FfO@bbtllt@SoC)
or treatnent medium such as chem cals to adjust pH

( f bpwriid and bigherdampenatuae enprore exigast cdgigney but the more

 SPUEHCEPRRAVGR SqLHA0 A SUIHPERE B AT\
agbaltisced avith dpeeatinglead nEontverntce ossad. Aftrtuppbeudiohiod lttse can
be used for t@e cont acti ng g For e nple for an
20 ex FRITRISIGHATitocprcdsRt InyRNtThioi the atﬁethr: QY SHRSGRHC 15
abﬂH§ed%nH‘dﬁH&@§nJeﬁt1&Qa‘Plt 30 m nut es and preferably
about 20 mnutes Is en‘gl oyed. The bath to fiber weight
rati o i b dddatmnatbeuhawOapplicétoonabeuiop@lyiner ¥hEortoatléd] g bes

f ' rrrécz]ﬁdfj : 1‘@53}1 thF gtBR}ls gu)ef e{e%%l eglts)%lflgpr:!iy %r oce)tmaboUt
application methods and equipment, either during the manufacturing of or after
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
1:30 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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1.8 to about 3.0. The bath tenperature is from about

600F to about 2000F (from about 16C to about 93C),
worenoe/opisef er ably from about 800F to about 2000FCT/D82908/080947

about 27C to about 93C), and nore preferably about

1900F (apout 88C). Lo pH and. hi r ture

i npr v e TBS DY THRTEl BHS! SUTENG L A S GRS the
Copgthpdsaith dTaNe Yé?ﬂ aRkeNtiGH ise(ﬁﬁcl@s%! laBERNtMost AR Eibrous
conditions are balanced wth operati ng and mai nt enance

c ostb§tratAﬂs sutablodbi f@@ttmomt hyfthe bempenitpasiand orethgids phthe present
presen 0 bstrate he fibrous .
DB Egr, WG Rale® PR LS bt by B tovites.

5 adglirpétomigh hoRxwdasist [caet hikBbdpen, Thd¥ert OBy iludek fibers and
Formul a | can be dlrectly eposited onto the fibrous
supyns detorpynduiiaispioningppi vasicty obeanasitionaendierms, and
nme [ t.

or MSfESs PiapheFr CE Mo rEirh i i 8 BBER R a8 o
QOsyrﬂmﬂclfybrwsrmrblﬁm\ﬂméofpmhp@d@ bf fibes suchusdosed, irdga, silk,
above, can be added to the conposi t ion _or treatnent
nezypahpokr'ﬁ%erba?lbrpltoaylrepwolxzvé¢f§m nylgp.jagd pgymids such as

10 CO”N BRIERNRd @IQE@EA‘%T ngfa'}‘h@rfb%llfa&%t’ iORcdrt FiRMARY wo or

:30 to about 1: nount of the conposition o
t hmopsr diferent fibaren® ypmalt;oﬁhbwchlemb arhe caubightiat & 4t $eaktr am

b 1%, pbout, 3% sl ht . of
or Biturel Py iGh s st o hon BoestBu et by paleng v or
wehght né?ﬁraf ﬁ@&ﬁ andTBY &t %{d'%@ k%ntﬁétﬁrﬁ&pso Ufhe%r@feh@d

about 3% solids on weight of nmor e '
pr sib@tratbds grefoppetsat§cupeto f6r etX@m@tm gan Domedd dickotton, wedlgsitk,

esent .inventi g urt [ c ryses a :
15 oL BUPPaeb R RO BRRDo R o st 165, SR PR SR Buosics.
I NYROtrEQed aﬁ)sﬂat§§bf3tﬁ@gr6's&ﬁ\iﬁven%§ha‘éb’k}kcéllléhl’c OdiBresistance, but
substrate is suitable for treatment by the

corgvasithe a@ﬁstyé% abseEt MetssirafsothiaEe prgwim watsy eapellensy.
Such sub (?pto%ﬂnérg ﬁ!éd}‘ ng Hold %‘? Eh% prx&h{‘ﬁweﬁt?o@{%r& Bsefiidh “a'egt

bl ends, nonwovens er - an
pafiefous ﬁlﬁﬁtrates o 1rripabtesro11 resrmhnné;elwtfmﬂ@nslmdtmgax high level of
before and after s i nnin of a riety of

20 ¢ ompisE rqpieﬂcha ﬁréluf fEcate ﬁabstwas\égéhﬁ WERsRE Y e piefnsthe
anﬁrtoﬁblg%ﬂtn@guﬂ@ 51575% t@ﬁ Wﬁlg‘:h{alvﬁgra llugh MRS @ﬁgtgﬁ&l to 3biling.

et1c fabrics, bl en conposed
f [ Secrlsprspfnrhesaa;re cspdcmﬁy usefybm, applwdtl,onmhbr,e rptmlst;aesa;‘tmm;ptlon is
é/s?raglpyslu% eé i 80 ?I{g?fop o carl}/etlng forauryéj i gralggalg gnt?alill%!gs aelllsd
bathrooms, and the like, where both resistance to soiling and moisture absorption
25  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 Repellency Test

30 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 outlined in the TEFLON Global Specifications and Quality
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1. Tabte 1

100

0

Three drops of Test Liquid 1 are placed on the treated substrate. After
10 seconds, the drops are removed by using vacuum aspiration. If no liquid
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 until 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

substrate. Higher scores indicate greater repellency.
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Three drops of Test Liquid 1 are placed on the treated
substrate. After 10 seconds, the drops are renoved by

W@ giongsssacuum aspiration. If no liquid penetraRCDOSN8/080947

10

15

20

25

30

partial absorption (appearance of a darker wet patch

on_the substrate served, the test is repeated
wlﬁ@é@i&—q&gﬁw&i—r@&f—!s repeated with Test

Li qui d R @06 B1Iq8h SaIRiyalas Lb@RAumbRSSynkcarish BMEReHR

until liquid penetration (appearance of a dar ker wet
pasanhplcm S}lmehe@n alseil mas eyeprisdabderovibad inTAS TCEsTest datihad 123-
ui,d _nunbe

ettt SRR S RE LTS S B e RS ithetiegt o2

9 r gaf Blitek epelbbreﬂﬂyn 1851 bdies (MURLYN ibesatatsah 8dadsai/s L BY6
Test Adrummll (on rollers) was used to tunble

sychél-B2 —IeA8 crordiametsr pere Hegegliete a ofgans P CaBisicr- was

r S -
PR AR AR e P R £ Pon
Syaé¢ NemioﬁrssmHICo SVmigich DE).i The cafisted 1ebwadiylbed angsedled
beads (SURLYN i ononer resin beads 1/8 - 3/16 inch
( oWgh ducigapgandjic gt roFat et ErodPEdBE rrﬁwesd el coated
e
conclty Raft AR et RERLHP ARG GlrhY gERBloTR Reicgs s SR B
an@hCearpet\titdtenial gsahwbB) corfiimercea hévst ke»op I(LI:i) VW&E dehes.eld10

and se d wit uct tape a n r. rota edo
rog%%ﬁibﬁd?clsorﬁ hivb i Rualin 2EedPl Olelhonet Al

r egauRdadd Mlﬁlﬂ@ fieRNnSAse Inc CAVIRAIRANDE € ToWe Eeﬁrpet sample size
prepared as follows. The carpet material used was a

conreB &i23l 1n¢hw éIO B w@ S(CLIn) fot theBe tpstni Ong tast 3Ompjaagdone

t se rat| 0z/yd2 (0,88
T R g A AR S A R T
| NRid invihé @amkgalmuaﬁ Thebi@drtce sidp of cahriatRt sdndflc WaAS c iX the
25 inches (20.3 x 63.5 cm for these tests. One test
s ampriinadicasivg (wohthouftganpl Stigagadhesscdapaway acasapethe
ti rpet |
s a0 B ARAR: FbE Bho e AIRUES, 185l Calds Mk
waplaced inithe ¢lban, raphi ditendmrIEwtthm s fdeitgewhtd the comss)of the

Strong dhesive t pe wa ed on t acksi de of, the
cafipst Presettgs Bll dop FnHt %@@pﬁg,ml Trﬁ& gl pages. Soil-coated

SafRIARaUE RS0 BE,3RES50 e BPE l%eea%ﬂ @ﬁ% HhchlrdH9 %'dharf%t&‘)‘

the tufts facing toward ecent t he drum
cawpetplaad ifeltoe dmnpinat eThmdruthdHudrwm tlbsedl ankd Sballg(ﬂ gith

b s M G0 P T heaoes il S fipERs w183 ri. Yhe

rollers were stopped and the direction of the drum mill reversed. The drum was

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
cach 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 sample
was soiled, and the color of the soiled carpet was measured. The Delta E is the

difference between the color of the soiled and unsoiled samples, expressed as a
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were placed into the drummll. The drummll lid was
cl osed and sealed wth duct tape. The drumwas run on

wo b@osisbers for 2 1/2 mnutes at 105 rpm TheP@DUSMN$080947
wer e stopped and the direction of the drumm|l|
rever.sed. %umwa un on the rol]ers gor an .
adH‘PSE"i“EfrfB}m T1 eﬁ‘?lﬂh TCREC T’G%H‘Ppﬁﬂre Cqcqigap using a
SaNRh&lt: @l%ﬁnaﬁ\@&@%’@ﬁ AN CAGUUEERR: LS Qzﬂd%h)ét Fife H&'fé?éﬁ@ areas
excess dirt. The soil-coated beads were di scarded
Debn theRatst mmldf:,famérﬂ@mrég@rmlhe? wos tegardedr phe caml Cal’pet

sured for the test and ontr |tems ver.sus
or 5 LA etilst PEER sEPE B b pabb TSR IR iy bu
5 CalvRBbutWRstrin At Lebnfositida of MicAftschPinhemiond Theontrol carpet
accel erated soiling test. For each control and test
sahisl vottbren Eeited Wﬁg apt Buereehaspicolas measur ed, t he
sarrpl e I I
oo neai‘ﬁer?se%%!c%_%ﬂ”e%gp? célg& 1884,@ ngg&fl %fsé%% (E(ijfprc?oﬂpr%fease
t hercandagiircd by tiepsointd odneil bivskdd. EfhegAg@hege of soil blocked
expressed as apositive nunber. The color difference
% ftorelien sed a%m Vedlesner themunirsatady” avanealsylpigd bhfelieing
10 [f. Eulsedns: 10. Col or readings were taken at five
diftferent areas on the carpet sanple, and the average
De%@le'a?ne\ﬁﬁantlﬁ%%régﬁd“ The control carpet for each test
temwas o same col or and construction as the
t eRtDdltagrof dotied whirduded cdrped gt (MBxlta M dflioAc CoEgaBEdrpan] 0100%
the present invention, Ihe conirol carpet had not been
treated with an)ﬁl)relltﬁ@r‘lfcsﬁg?ﬁ@ﬁlfeateﬂffé@u?face effects
on carpet including soil resistance and/ or soil
I el gasLhANRIIERIER Fol¥ FERGt @a@?&%ﬂfo@gﬁd 8dnsiQétions and permits
bl ocked. The percentage of soil blocked after drum
15 soimearmsgful eoroparmmey bativeen datd seat Adighenpsrcorbgauhdicetds preater
fol l.owi.ng cal cul ations: % Cl eaner than untreated = [(
DefY & *E58F Soi | ed untreated carpet ) - ( Delta E of
soiled treated carpet )] x_100% ( Delta E of soiled
untreated carpet ) Use of P ue corrects for
di gl ghgpty carpet color and constructions and permts
meani ngf ul conpari sons between data sets. A higher
per cent &ge,1-mtiabpdreperfinembetan-dedll(6 Aeesarss, dBcemoEXNRPLES

20  isopropenyl-o,a-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 probe. After
cooling to -5°C, dibutyl tin 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 theoretical yield) 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-yl)phenyl)propan-ylcarbamate.
The 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl-2-(3-(prop-1-en-2-
30  yDphenyl)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-propanol were combined in a multi-neck flask with condenser,
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Exanple 1 1,1, 2,2-tetrahydroperfluorooctan-I-ol (6.4
grans, 18 mmol es), 3- isopropenyl- a,a-dinethyl benzyl

w0 swepsssate (TM, 3.6 grans, 18 nmmol es), and SEEA/USF008/080947
dry hexanes were conbined in a nulti-neck flask wth

condenser, nitrogen inl t outle netic, bar, and. .
st Iiogen migpufl ﬁn%@ ?fb@wf (PG BI9bfig ALt stpiag at
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r'oP6 BiuSNEderRudich hifke! G TRTRE yRERR GedS R ion

5 t heetietel sﬁ@{)ved/ ik ks ©hn 3766 tAE hRRSmMSARl reMaindli The ¥WaStion
confirned b{ IH and 13C NMR to be

3, mixuig wassillgwegd 1o qo t@gre@m temperature, over two hours, and 200mL
t r 888@1%4 WaleP %ﬁats%'dagd. (B AR5 haiEed 1o/ dnRPE 3N L RRAN
yl car banat e. e
3, dyrd h§d1&3xﬁie6 The 2-1@oBard kali eie eak irehm«s\wdcﬁywedlﬂce(i Prdspuire

p-1-en-2- yl)phenyl)propan-yl car bamat e ans, 9.6
mﬁva@gsatwﬁeﬁﬁéawﬁh watgloves gdded dorgrtates of 83301“ %ﬁqﬂﬂegf aqueous

0 0 Sy SATARAE MO IRICRNAL, i/BBhaeh akfic Bhlied o
f | 28 kunvcs pemuatenw (OrﬂStkgzﬁlgé)’ievai Ilmp-lénNﬂ“Ré]:N LESAGTI cal
stirrer nd te obe er s rrln room
S Pl Ve (S RN R IR ST
al fupBtr e oV RWHEIFERtIRyidaSROMEEY, GRE A@zmal%h %i(?.or m‘f’%&'ﬁpet

raised to 700C and mai ntai ned at 7Q0C +/ -
h oﬁm@rw@elmlfﬂrMﬁso@etruSMgaﬂpm apptig@m@hmdmta@g naqgha,mount equal

15 20RA% Re ety of AR Bt MR PE2ST b Rbotdnd 3R on

aI {h@\wyd cdrPetcitRl. ha ab@l@dﬁltlbﬁ msmroamul r43gra1(ﬁ§( of theVBxah@W Bproduct
and 200l dei oni zed wat er was adde The pH was

adifs? 2@l Stapnsai ovateravas nEprakch#delds eeadiof ﬁhlhwhmr@émfomly
The. 2-
ov 87 BhTRE DAy B NECH QUL RS S e LRENTA oRISIR

abapiroZd6@ndly 05%amseohisvsd| Titd esutwif cagut Sdiace Wbydmeduataefdrced

pol ymer. This nple 1 product was applied to
20 ouiiE egeqo@ér%Q &(5?2'%%3({ vingsesy Jhggycaicd patpet wabteﬂﬁﬁmater

E@?@Y@Iﬁ l alsi %E@ﬁ&n%f@g MBS Yl 4. %@1‘39}1@%5@(9 is in

sty ene uta I ene rubber |atex available
| nValde d, Kennesaw, GA. An 8 inch (20.3 cn) carpet
square was uniformy wet using spray application wth
waEgimple 2an anount equal

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

25  yl)phenyl)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 inlet-outlet, mechanical stirrer, and temperature
probe, After stirring at room temperature and nitrogen purge/sparge for 30

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 mixture showed that less than 5% of the

monomers remained. The reaction mixture was allowed to cool to room
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to 25% of the weight of the dried carpet fiber; i.e.

25% wet pickup of the water on the dry carpet fiber.
wao\eoogfisscat i on bath of 44.4 granms of the ExanPpCBU3$2008/080947

product and 55.6 grans of water was prepared and 10. 2
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p- thﬁélﬁplzcatlyn Pb Ha@ﬂyglr'f)rm @f‘paaﬂrﬂpyh@edmdwﬁt of 2657 gragxs Xa@pb‘ 2

)
B e e
0 E@O@Frﬁffmasfteét’akfmr ovater aepctl1208) dnd sofl r&igparnep asiak T\@ElfMethods
conbined_in mul ti-neck flask wth condenser,
ni ﬂ@%‘é%nThﬁF@PIt’@&tdla@tls EelaRi cal stirrer, and
tenperature probe, After stirring at room tenperature
10 anBxs#mpledgen purge/ sparge for 30 ninutes, all of the

BT AR B TPSLA By  E

700C and hour's nder

ni tsoP@eenyidtlogiihethyBasnzghisocmhag ANy 100 gtaynss, 64 afmdlbg, and
reaction m xture showed that | ess than 5% of the

noAYRERS dpcharrpe i creaeabingddn iaapulHineek flaskuyeh sondsigsd: t o
COR*tr r(g g@&%ﬁ@@ﬁ{ g'ltné'ﬂéagaar Ql‘{%m{ééfoada%ﬁlggjaﬂﬁ@g@?gkﬂer

del on ter wa H was ust
15 abcadling.t& -t tibagyliéoddawotdi (0133 ryanowiadedddhever 15 minutes

2- anol solvent was re ved educed ssure

B AP R R Uy T FDaT s PaE Segranovsd and
abgidtre 206N i Kfur EIHEA NIV AW Qﬁr‘ AMo&th @R @RLFo (about 15°C) for
fluorinated polynmer. Carpet was treated with the

copotodrys. blasiEgmplatogPaphs vdtdsshi¢doethg 1D Erightih ethyl agtate in

bbbl S84 BBy Marhhfu PP B8y B BERY oF5 R vas

20 g I egtEirfcd WRtl8F andTHE WBIRORL bd 3,8 at4esl5 wid, drn&xanpldheryl-2-(3-
&Iymer was tested for water repel I ency and soil

raR-Arfdel-ilphgy hewpansicadegate. and 2. The resul ting
dat a i SThQ3,]3_91?4]1,?,5,26,6,%%%1?0r&1exy1-2-(3-(prop-l-en-2-
yl)phenyl)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
deionized water was added. The pH was adjusted to about 8.5 with aqueous

sodium hydroxide. The 2-propanol solvent was removed by reduced pressure
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1,1,2,2-tetrahydroperfl uorohexan-l-ol (17.0 granms, 64

mmol es), 3- isopropenyl- a, a-dinethyl benzyl isocyanate
W@ /055581 0 grans, 64 nmol es), and 507l of dr yPCIEKS2908/080947

were conbined in a nulti-neck flask with condenser,

nitro en inlet-out] et bar sti er nd
t eRp® %ﬁﬂape@ﬁs@@al VA%%W%@@F?E@ attata?s @Oua?@%fy P? pqygous

di Lt 6 s o3 a4l QYR nbBelHILES i 3

mai nt ai ni ng the tenperature bel ow QOC. The cooling
baedpolyeserrag i aemplad b evithghe eppdivamineiilel grasmsaiflaowed

Ej g@lfcrﬁloa ' l?,]atlg ﬂf%#‘rggg T a%t%c%w(p?%b? RO}% Oc%@d%& i_l%rarns of water.

5 weTabtrdated barpetarRtiai@ ol WAk aR118RYnd ok réistdie GSAFTest

of theoretical yield) of a colorless oil, which was
CoMfeiiaded g 21 [T haneslist dedrsio THelc 2

3,3,4,4,5,5, 6, 6, 6-nonaf | uor X | -2-(3- (prop-

1-en- 2- yl)phenyl)propan ylczgga%ate The

3 3 4455 U U 6—non Fuor u'"e ﬁlll Sp-I-Gi’i-L-

yl ) phenyl ) pr opan- yl carpamat e ( Egh 16 mmol es)
nmet h Ei‘f’\‘m lg :rRedPe\any nmﬁ?oﬁélfe 1 m'mﬁ@ 30 grans
dodecyl mercaptan, 0.75 grams bf VAZO 67, Aielcleowr fhan
of 2-propanol wd¥&ctonbifm@dm)n| a m¢lta Eneck fUnskated t h
condaisample Nijtrogen inIetﬁmytIet @gghanlcal stimeg er
and L XIa[] 5605 EJI € piUUB, Al éfsl S I III Ié% at—rTpom . OP

t enperatee —sparﬁﬂ fnr B0—m-nutes;
al | | dfnttdaeedi ngr ed? ent s| di d4ol ved. TBE7t enper at urk was
rai sed to 700C and mai|ntai ned at 700C +/- bOC for 16
hours under nitrogen bl anket. Gas chromat ography

anal ¥shmpRf3 t he rgactilogonistouf e shewed that | egg,than
5963fUﬁ¢@h&@noner§ renai ned. The rqacfi on M Xt upg was
al | owed—to—coot—toroomtenperature,—over—twohotrs;

and 2001l dei oni zed water was added. The pH mas

adjuste to aboiabS 5 with a@§§%§§“6§ |un]h r oxXi

The 2-pr 85 4R3I d8plg Srftempasat QbR cpance 67 he
10 Pr %&%&Hl@sedﬁﬂ@fn@gﬁt% vePQRivhirenal cé?@ét%ltﬁ’ﬁﬁnﬁ‘lgpl%%lg Bf wéter
total of about 200rL of aqueous solution of anionic
f | ropellermyed pol yner. Carpet was treated with this
Exanpl e 3 copolynmer as in Exanple 1 but with the
application of 10.8 grans of an application bath of
38.8 grans of Exanple 3 copolynmer and 61.2 grans of
water. The treated carpet was tested for water
repel l ency and soil resistance using Test Methods 1
and 2. The resulting data is in Table 2.
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Table 2 The data in Table 2 denonstrated high | evels
of soil resistance for the exanples of the invention

wa2080sssent reat ed carpet with mnimal | evel s OPCINESZ08/080947

repel  ency. CLAIMS What is clained is: 1. A copolyner
of Formula | -[RrQ OC(O N C6H 4C( CH3) CH2-] c-
[CH2C(R) (COCH) -] y- (1) wh is a straight or
branched perfl uoroal kyl group having fromabout 2 to
ab®iat 8 otdmbdms:at ons, or a mixture thereof, which is
optionally interrupted by at | east one oxygen atom Q
is alkylene of 1 to about 15 carbon atons,

hydr oxyal kyl éneoppiyrherarhFaboula I2 t o about 15 car bon

gatons, -0(C nH2 n )-, -(CHCF2)n(CH2)n-,

10

15

20

25

30

- F : j )

) R ORI G SRR ST R CORR Ry 0
nH2 n )-, or -(CnH2 n )SAN(R)(C nH2 n )-, each R |
iswihgr%lerpendently H or alkyl of 1 to about 4 carbon
atons, each n is independently 1 to about 15, each m

I s i ndepeRdesmalght dr Branea perior@iicy] Brdup Havimg fkdrid abouti2go
a positive integer, and y is a_positive integer. 2.
Thebauh B GRIPRB RIAHES. BT diMrtureheicaf, whigh is epigafly ieterrgptedby at
Fi [ 70CF2CF2. 3. The copolyner of claim1l
V\hie%?ge{?ﬁ%éxyggn . 4. The copolyner of claim2 wherein

Q i s - CRZCHRy]enCbiR Citif DduCld 2arbon Bfpo@isnhiziroxyalkylene of from
2008 CRRIGH SErbon ey o < SN B o
- BCHPERNCERD) BRI CH)n)-, -(CyH2n)OCONRI(CpHap)-,
(-CONRICH)2CH-, -SOpNRI)Y(CpHop)-, or +(CnHap)SONRI(CpHon)-,
cach R1 is independently H or alkyl of 1 to about 4 carbon atoms,

cach n is independently 1 to about 15,

cach m is independently 1 to about 4, and

R is H or CHs,

X 18 a positive integer, and

y i a positive integer.

2. The copolymer of claim 1 wherein R¢is C3F5, C4Fo, CeF 13, CsF17,
or C3F,OCF,CF,.

3. The copolymer of claim 1 wherein R is CHs.

4. The copolymer of claim 2 wherein Q is -CH,CH,-,
CH,CH(OH)CH,-, -O(CH»p)-, -(CH,CF,),,CH,CH,-, -OCHFCF,CH,CH,-,
-CONHCH,CH;-, -CH,CH,0O-CONHCH,CH;-, (-CONHCH,),CH-,
-SO,N(CH3)CH,CH3-, or -SO;N(C,Hs)CH,CH,-.

5. The copolymer of claim 1 wherein the ratio of x to y is from about
0.3 to about 1.5.

6. A method of providing soil resistance to a fibrous substrate while
imparting minimal water repellency comprising contacting the substrate with a

copolymer of claim 1.
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5. The copolynmer of claim1 wherein the ratio of x to

y is fromabout 0.3 to about 1.5. 6. A nethod of
w@e@giosisny soil resistance to a fibrous substreCEUSINS/E80947

i mparti ng m ni mal  wat er repel | ency corrpri si ng

contact str vvlthac r | ai

IR A et @Q{W& Fonol ner

Fi @Slggﬁ%cpg C3F70CF2CF2 8. The nethod of claim6

wherein Is -CH2CH2-, CH2CH(OH)CH 2-, -0(C nH2 n )-,
- (CH2CF8) nCI—IIMmethod(O@IelFa@E 6202 GRIAY 1 OHNH@I—MEH(OH)CHz ,

g ARGk SSRGSy GGt

5 MELOVLLIIO-CONIIC A el o QONHCIYROHY Mer-SDSNARR)CRICHR. or
t he sence of A) | east one agent which provides a
surﬁ’f(gzé\KCeEfIf)@&CHel ect ed fromthe group consisting of
no irong easgfh% &eh{oggb’fci%% AT e{%J&%iyme‘Q’][l (ﬂg;lh%d in the

free, pérmanen ure con

st pesgich of antat }esit iope agait mdiicht providednd sty effacttsetepietl fiom the
stain repell ency stain re| ease, soil repellency, soil
r e BkONB €OnSigingrof ng rany eavy jo iren. shiipknge|ceneql, weigkle Tree,

10 € ﬁ% Inentﬁ&s %stﬁl?é @(%)nrtro%;%gtgésgt s%%h!gt‘ﬁn antf"?fjpé @ntlstatlc, anti-

I'nati thereo ['east ~ohe
s usfagcamnpill, staini ropéltacy,, staliri @ﬂﬁasé asil nepecrayestti] retoabg water

fastness a wat er juste oss linker

ot e ug R itor ROh B AR Cob Rl R e B Ehy pd o

ai ombHBidiLRBcof, Bt BFKEM Al $AE MPQ %&ctdﬂ@ %hb‘ﬁﬁhrﬁaltiﬁﬁ fastness
ext ender, or a conbination thereof. 10. br ous

s Ubgnt, @obor fikstesiss hgent, byeater, pHmtin@teeccrwstlhk@r, W@ﬁmﬂgwgemt of

cl alten(iler foaming agent, processing aid, lubricant, blocked isocyanate,

15
nonfluorinated extender, or a combination thercof.
10. A fibrous substrate which has been contacted with a copolymer of

claim 1.
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