TITLE FLUOROPOLYMER COMPOSITIONS AND TREATED SUBSTRATES FIELD OF THE
INVENTIQ)IV\IOT2 e %r%s%pt invention relates to the use of fluoropolymers 5contaiping non-fluorinated
particles to prowae Sit repellency, water repellency, and soil resistance to"SuBEHAIROBAE KGROUND
OF THE INVENTION Various fluorinated pol r.compositions are known to be useful as treating
agents to provide surface effects to substrates. S effects 10 include repellency, soil resistance,
soil release, stain resistance and stain release, and other effects, which are particularly useful for

fibrous substrateBLd#e BB RS OMRQS iTHNS AdBST RBAYT EDcBUBSTRATEStS are
fluorinated polymers or copolymers. Most commercially available fluorinated polymers useful as
treating 15 agents for imparting repell%ﬂiﬂﬁl&%ﬂﬂ@ﬂredominantly more than eight
carbons in the perfluoroalkyl chain to provide the desired properties. Honda et al, in Macromolecules

(2005), 38(13), 5699-571% PIESERLINMEBHYR FlRIRIR N HFR O /ERBPIHEAS™S carbons, orientation of
the perfluomalcbelsmisgioRNRHHA L B ARIGHS) EPASHERIGN 8blRdie, 2055 fuoroalky chains

having fewer carbons, reorientation occurs. Thus short fluoroalkyl groups having 6 or less carbons

have traditionall§ ey S0ESULTERIS AR IO aNPRIFMSarting surface effects to substrates because
of the absence of highly ordered perf chains at the qutermast surfaces. 25U.S. Patent
Application 2005/00853/33 disclo@éﬁé@%@.sﬁﬁ&gi@Mrmed by combining a repellent
component, a stain resist compgonent tain, release component, and particles. Various.commercially
available fluorinated p?)/l%/ﬁ'%%g t%ogﬂ%?% & %’ﬂﬁ% e %4‘88%&6%3%%% fﬂetﬁaHﬁ%’él are
inorgarlﬂc_oxideaz)tr:aﬁimmgmmitsp_ﬂﬂﬁm ﬁkuzﬁaoat[eﬁemmw%wmmlémrﬁﬁﬁﬁ@te @fﬁé@lt@terly added

to a solutipn, and thus represent a mixture of the polymer and particle, whijch is applied to the
substrate g be' rcelgte%.regeﬁ?ﬁgyéx%oéﬁgee% ) %Ugﬂ)ﬁla(? E%&yég%fgfﬂ QQHgtzﬂ"ﬁ}e Bd at lower
levels in treatingetedmstratesdo piiosideBaciacevefiiebts arowedisuiedycingahe level Bbftuarine by using
polymers containjng. shorter chained perflugroalkyl groups of six carbans or less has not been
commercially sﬁggegé%q‘uquﬁas tﬁ%‘?}gr&sgh%é ?g?/ é%fﬁbo%ﬁi&%rggrsffggﬁﬁﬁ‘su A2eSWhich impart
surface effects iresitidip ggerity zepdilemingted rpeftersyosobdpesistanse, which maintain levels of

performance, while using less of the expensive fluorinated component. The present invention provides
such a composition. SWgBARVMercially Axstikape dtudreratedpoliden ausehp esitivadingmparting

surface prapert] - - IS ti di i r of at least
one poyuBthar s A i IR 20 SR St OB Sl SRR SO AeRE
]Ellliiso_cyangte, p&@@o@j@iﬁt@@@%ix@r%@@%&pb&@ﬁi@ﬂsmﬁ@nam gronyige atits(Iestitedst Cfne

uorinated co selec . L, r ovalent,
partially or fullr;r/}ﬁjlﬁ5 rlﬂtzft%d, ﬁ%i%&gkgﬁm%%@é%g%a@% t?%(()z):%ar !%?93 or@ét optionally
interrupted by 1a8@otbay ferraidiverastetanains oligreptarburmndaabrensxpyentaiionsos at least 2:1
and no oxygengoms AR RAIALILARCR MMfiftained in a parallel configuration while for

20  such fiuoroalkyl chains having fewer carbons, reorientation occurs. Thus

short fluoroalkyl groups having 6 or less carbons have traditionally not
been successful commercially for imparting surface effects to substrates
because of the absence of highly ordered perfluoroalkyl chains at the
outermost surfaces.

25 U.S. Patent Application 2005/0095933 discloses compositions for
treating textiles formed by combining a repellent component, a stain resist
component, a stain release component, and particies. Various
commercially available fluorinated polymers are employed as the repellent
component and the particles are inorganic oxides or basic metal salts.

30  The fluorinated polymers and particles are separately added to a solution,



L is a bond or a linear or branched divalent linking group having 1 to about 20 carbon atoms, said
linking group optionally interrupted by 1 to about 4 hetero-radicals selected from the group consisting
of -0-, -NR-, -S-, -SO-, -S0O2-, and -N(R1)C(0)- wherein R is H or C1 to C6 alkyl, and said linking
group optionally substituted with CH2CI; X is an isocyanate-reactive group selected from the group
consisting of -ObndNKR¥ HeRPdssHt MRateiRTIStAS feflirdabrye anditherariters(iipasng with (c)
water and (d) 0.05 to about 2.0 % by weight of an isocyanate-reactive non-fluorinated particulate
component, bad8d’® SHRHAERQRR FEBIHe composition. In a second aspect, there is provided
a method of providing wrieetpRakeNeyiRIlTeRRNERSY Shgrmel isistaneadrisHbsiigSFomprising

contacting said substrate with a composition of the first aspect as described above. The present

disclosure furthd?¥8hipHalssia kaptipgeuhnicHemioryeN esriddepatieateofipywaien of the first
aspect as descrigad@Rg\Be levdno? MIBARSPSGIsIRETSIR RIEM SR s ERIs e alesRgpording to

the method of the second asEect which is a fiber, yarn, fabric, fabric blend, textile, spunlaced

nonwoven, carpee b arREPS Rt sho RatRIoRk 858 A1a8IIROT RESH sRTBmMasEiatib, acetate,

acrylic, jute, sisaly, §63s8fasSTHYIS tﬁ@h@w@%@@u@ﬁ%w&ﬂlsﬂ@,fBPkYégfm§@Hﬂ§tr9%gpropy'ene,
polyaramid, or blends thereof. DETAILED DESCRIPTION OF INVENTION Hereinafter trademarks are

designated by uipishdagart surfage pliests inclidting yrieeraliaisysinbrerslanpartal surface
effects to substraigs ianubiGhHIBL MRAIRE IROBIBR SNSNARNRESS INFRPoMedsiyinaihe

polymerization reaction used to form the polymers. Thus the particles are part of the polymer chemical
structure. The paXREESIHRWPERAIGE RATEREREMIed bR MEFriavaBliar oY HESFHERE and are
reacted during pelyiped#rRsien in the synthesis of either solution based or emulsion based fluorinated
polymers. The resulting composition provides enhanced performance and durability of surface effects
to treated substrates compared to traditional cogumgxgaly available treatment agents not containing
particles, or compared to compositions wherein treatment agents are physically mixed with particles in

a treatment bath prior lm_:%qaqug' cllI %gqgﬁf%agd@ m%%{%“o#pfﬁe%ﬁl@nounts as low as

0.1% by weight of a particle into the pol structure |s effective to enhanc mance. Preferably

mer A
from about 0.198Y52%dR Wi@ﬁ%ﬁ%@ﬁ%‘?@%ﬁw@% 2peRR S 9AEAMBIL 3% by weight, and
more preferablydigparalmutDH po tpradout 4% bghvoeig nik gt tethpaei Haviognpideest éniecorporated into

the polymer. Th@&vmﬁ{gﬁﬁé@%ﬁf lower amounts of traditional treatment agents, or use of
5agents containing short perfluoroalkyl chains of less than 8 carbon atoms (and thus containing less

fluorine) withoufBny decreas&SAG B Ahégast ong disssarienRUYBROY#E8ER Mvention are
prepared by first reactiﬁg@}@&@ébg%dy@@@%@o@@%gg@ﬁﬁ@r@jé%ﬁn@reof, having

isocyanate groups, and (b) at least one fluorinated compound. 10This Is then reacted with (c) water
and (d) an isocyanate-FERERRISH ROMRMNS SEsstad fram EhmiRsAaa The resulting polymer is the

composition of the present invention as defined above.
Rf' -L-X (1)

wherein
Rf1 is a monovalent, partially or fully fluorinated, linear or

branched, alkyl radical having 2 to 100 carbon atoms; optionally
interrupted by 1 fo 50 oxygen atoms; wherein the ratio of carbon
atoms to oxygen atoms is at least 2:1 and no oxygen atoms are
-bonded to each other;- - - -

L is a bond or a linear or branched divalent linking group
having 1 to about 20 carbon atoms, said linking group optionally

interrupted by 1 to about 4 hetero-radicals selected from the group

consisting of -O-, -NR-, -S-, -80-, -SO2-, and -N(R1)C(O)- wherein



Fluorinated compounds of formula (1) are useful as component (b) in preparation of various
compositions of the invention. 15Rfl -L-X (I) Rfl is a monovalent, partially or fully fluorinated, linear or
branched, alkyl radical having 2 to 100 carbon atoms; optionally interrupted by 1 to 50 oxygen atoms;
wherein the ratio of carbon atoms to oxygen atoms is at least 2:1, and preferably about 2:1 to about

3:1; and no oxygen atdhi§ E&nE bimddiatdasRdarid IMnsheredmBRtBa Xvithin Rfl can have up

to two single bonds to n,Li a linear or branched divalent linking group having 1 to
about 20 carbon atoms%@g@ “%%r?ﬁﬂé?%tionally interrupted by 1 to about 4 hetero-radicals

selected from the group consisting of -0-, -NR-, -S-, -SO-, -SO2-, ?nd Nﬁé%i(ﬁ? wherein R 25is H or
Ci to C6 alkyl, and said Iinking(ﬁ‘ ISRESARA P ARG R R d RIHRate-reactive

group selected from thecgrgisneposisiiig, @ - M-S Bingh&idin FereisRidgifkdr C1 to 06 alkyl.
The copolymer composi@gns_ req irhe as Cé)mponent (b) at least one fluorinated compound of formula
(1), Rfl-L-X, wherein th@RYB A EUPE36R% | L, and X are as defined above. WO

2009/076108PQYUS2RR3/085 2% Prpiesed Sibgqwups ielusieob(QHRM, by We 6HACF2)p,
F(CF2)n(CH2)x[(CF2C.F2% CH2CH2)&m, F(CE2)nO(CF2)n, F.%ZJ QOCFHCFZ, r
F(CF2)n[OCF2CF(CF3SifestoR f@f]ﬁ%@é&é@%rﬁsiaam Fﬁ% PR %,aﬁﬁ?i P, g, and m
are each independentlyA sa@@odiBweightreferabiy nsaitiond or a linking group -(Li)p-; wherein p is
an integer of 1 to 4, and L1 is selected from the group cgnsisting of -(CtH2t)- wherein t is an integer of
1 to 10; phenylene; C. Pn@f&%}f@lﬁ) I H‘ﬁﬁ%%%/%ﬁ) ’%‘?ﬁﬁeﬁ%&ﬂéé’%ﬁg‘ﬁ\ﬁ&’?&}'ﬁtﬁ% wherein A is
a divalent alkyl 18péiletec§, cirbopslienisyasndesivie ceaoancand Kbisratedyalempradieal selected from
the group consisting of .—S(CHg)u -(OCHZCI‘RS-, R2 -((())(EHZCH%E- H2C1 and-C-(OCH2CH),-; 3
corlacting said substrate with a'composition of the first aspect as
described above.
The present disclosure further comprises a substrate which has
been contacted with a composition of the first aspect as gjescribed above.
In a third aspect, there is provided a substrate treated according to
the method of the second aspect which is a fiber, yarn, fabric, fabric blend,
textile, spunlaced nonwoven, carpet, paper or leather of cotton, cellulose,
wool, silk, rayon, nylon, aramid, acetate, acrylic, jute, sisal, sea grass, coir,
polyamide, polyester, polyolefin, polyacrylonitrile, polypropylene,

polyaramid, or blends thereof.

DETAILED DESCRIPTION OF INVENTION

Hereinafter trademarks are designated by upper case.

The present invention provides compositions for imparting surface
effects to substrates in which fluorinat.ed polymers have particles
incorporated during the polymerization reaction used to fofm t.he polymers.
Thus the particles are part of the polymer chemical structure. The
particles have reactive functionalities on their surfaces, are not fluorinated,
and are reacted during polymerization in the synthesis of either solution

based or emulsion based fluorinated polymers. The resulting composition



4 u is an integer of from about 2 to about 4; 15s is an integer of 1 to about 50; and R2, R3, and
R4 are each independently hydrogen or an alkyl group containing 1 to about 6 carbon atoms. More
preferably L is a bond; -(CtH2t)- (R5)r- wherein t is an integer of 1 to 10 and ris 0 or 1; whereinris 1;
or (OCH2CH2)v wherein v is 2 to 4. 20Preferably the monomers (I) are selected from theé;roup
consisting of forRIMUSFRFNINSNERS, RRIFOEMATIRS AN Eke a2 Kycafi sistams) effects to treate
F(CF2)n(CH2CReipdtrkies %o RadiibRdPEsRSRASR I vailable treatment
F(CF2)NnO(CH2)XRCF2CF2)p(CH2CH2)(16(R5)rX (Id) F(CF2)n(CF2)nCH2(CtH2t)X (le) F
(CF2)n-OCFHCRIEDISHSEE ) ANiIRe SRR $s ATPReRRiesk 1 P IR esiEQISiIMBBEIBf about 1 to 6; p,

g, and m are ea%ﬁ_‘%ﬁ*\%@ﬁ ¥ éﬂa@tﬂ&%éﬁ%@d@ﬁlﬁﬂéﬁﬁ@% iﬂf_al @ &inkdhOrRid 10X is OH,
N(R)H or SH wherein R is H or C1 to C6 alkyl; R5 is a divalent radical selected from the group

consisting of -S(€I92Jg-arpligefies - (bR eepR vndihad daanppgation of small amounts
as low as 0.1% by weight of a particle into the polymer structure is

effective to enhance performance. Preferably from about 0.1% fo about

3a



15u is an integer of 2 to 4; s is an integer of 1 to 50; v is an integer of 2 to 4; R2, R3, and R4 are

each mdede‘%??@t}%g%%rogen or an alkyl group gontalnlng 1 to_§ carbon %8%5%{%@6’3%”5&“
compounds of formula’(la) useful in the preparation of compositions of the present invention are

available from .du P e {imingio 9898 mixture can be
used; for instarllﬂzb‘goe},J ﬁ\gg@h?bgﬂ\é@%&%f%lco 0 %%%%&@gém%?gﬁéggx @E@EﬁIZOH, wherein h
ranges from 6 terabowré4;rafet #BSpoat aningtely B, 19, arelil 0 Yoby peiied dféton can be used, for

siance, WO 2000107 GABRRETIVRANDEIDERZEN it bLgHipe THoeiapgl One preerrec

embodiment is a composi e invention wherein ofmula erein X = OH, and IV
is C4 to C6 perfhaoroiskysg@iipwer arftuoris attitasiiagnal trésatshéornagientd) osedd of the preparation

RV A A s B
F(CF2)n(CH2C R (OHR MR [29sH {0 alaHEOFIP(CHIMS N OBHAIMMEe.

F(CF2)n(CH2CF2)p(CH2CH2)qOH(111b) The telomerization of vinylidene fluoride (VDF) with
linear or branched perfltiregRpOEiRs ¥ RelkasHH SVGpHoaRIssEeRISEN Bisthe structure

FCP2IN(EHCRARNNEIAR RS b8 iRGERIRAL b Ricatyid. O BRI uRasia ague, et al.

"Synthesis of Fluorinated telomers, Part 1, Telomerization of vinylidehe fluoride with perfluoroalkyl
iodides", J. Floltaenenisqeeanste greyme 28 (Fhatdpasiewesnpigd &omparedsolated by

actional sistlefign J BefelemielosieTd1iaw brd afel Wik plhdenRbY RISGRres described in
U.S. Patent 203,979,469, (Ciba-Geigy, 1976) to provide the telormer ethylene iodides
fluorinated particulate component. The resulting polymer is the

composition of the present invention as defined above.
Fluorinated compounds of formula (1) are useful as component (b)
in preparation of various compositions of the invention.

15 Rel-L-X (1)
Rf1 is & monovalent, partially or fully fluorinated, linear or branched,

alkyl radical having 2 to 100 carbon atoms; optionally interrupted by 1 to
50 oxygen atoms; wherein the ratio of carbon atoms to oxygen atoms is at
least 2:1, and preferably about 2:1 to about 3:1; and no oxygen atoms are

20 bonded to each other. Any one carbon atomn within R¢! can have up to

two single bonds to oxygen. L is a bond or a linear or branched divaient
linking group having 1 to about 20 carbon atoms, said linking group
optionally interrupted by 1 to about 4 hetero-radicais selected from the
group consisting of -O-, -NR-, -5-, -50-, -509-, and -N(R)C(O)- wherein R

25 is Hor Cq to Cg alkyl, and said linking group optionally substituted with
CH»>CI. X is an isocyanate-reactive group seiected from the group

consisting of -OH, -N{R)H, and -SH wherein R is H or C1 to Cg alkyl.

The copolymer compositions require as component (b) at ieast one

fluorinated compound of formula (1), Rf1-L-X, wherein the various groups

30 R¢l, L, and X are as defined above.



(VI) wherein q is 1 to 3 or more. The telomer ethylene iodides (VI) can be treated with oleum and
hydrolyzed t Brovide the corresponding telomer alcohols (VII) according to procedures disclosed in
WO 95/11@%. YREMERer homologs (q = 2, 3) of telomer ethylene iodideEHFSRSPETaMe 25with
excess ethylene at high pressure. '{he telomer ethylene iodides (VI) can be treated with a variety of
reagents to provide thd EISE&SIRHIH HRISIAIESIRIing to procedures described in J. Fluorine
Chemistry, 104, 2 173-183 (2000). One example is the reaction of the telomer ethylene iodides (VI)
with sodium 30th(6eczlaté (ffipiméa by BiyplySIEF 2)n (TeARIHEED Gffy)g(@HoDHES (), can be
treated with omegamercapto-1-alkanols according to the following scheme wherein pis 1to 3, g is 1 to

3, and u is 2 to #{GFpigdde epmpeilEs)qOommarpyibh: F(CF2)n(CH2CF2)p(CH2CH2)ql +
HS(CH2)1-OH/NaOH 4 5F(CF2)n(CH2CF2)p(CH2CH2)ciS(CH2)uOH (VIII) The telomer ethylene
iodides (VI) canfhe g gcgr(@g@j g salk | [ the ing scheme
whereinnis 1 tgt(G, pglgm, gis1lto éﬁ?ﬁ% Etg t ’ﬂ%@ﬁ?ﬁﬂ%%&éﬁé?bﬁ%ﬁma (IX): 10
F(CF2)n(CEI2CERWBI(CH 20812) ¢l -eMEICHE) e atH Indesndentty 1 to about 3.
F(CF2)n(CH2CF2)p(CH2CH2)gS(CH2)u-NH2 (IX) Preferred compounds of formula (Vi) and (IX) for
practicing the inventioPeateraihér dirspaamshg araaefaﬁhnb@adupis@ﬁqpél; wherdinefligosgalcohols of
formula (Ic), wherein X is OH, used to make 15the compositions of the present invention are available
by the followingisteges of fetcdonsvhbisinaidsttddrnattteqio g e SEGRGMOCEHEHR +
ICI/HF/BF3 4 F CFZél__[(gC,FZCF,Zl F(CF2{:OCF20F21+ CH2=CH2 4 F(CF2)nOCF2CF2(CH2CH2)cil
F(CF2)nOCF2 b ER Sy ISR/ HS0 Sh PRaey)Ress E2cr Schibdisphstitedl)  The starting

perfluoroalkyl ether iodides are made by the procedure degcribed in US Patent 5,481,028, herein
incorporated byplﬂé?g fig&: ﬁ?@%?ﬁp%'éem}%f%’ha&gé%kégée%%%ﬁdﬁ BILYARIIANY of formula (XI)
from perflygro-n- vinyl ether. 25In the.second reaction ve, a perfluoalkyl ether iodide (XI) is
reacted W';lllﬁ anoe]:‘?(ﬁcottap%%o g‘ﬂ%ﬂghg %3 ‘OS%éb&N%&%?@bngﬁf@%r fi&'the addition of

ethylene can besetacied dunthibergtyudhensisting of ~-S(CHo), -,

TZ CHCI R3
-(OCH,CH),-, -(OCH,CH),- and  _C-(OCH,CH),~;
R4 CH,Cl

u is an integer of from about 2 to about 4;

15 s is an integer of 1 to about 50; and

R2, R3, and R* are each independently hydrogen or an alkyl
group containing 1 to about 6 carbon atoms. More preferably L is a bond;
~(CtHot)- (RS)- wherein t is an integer of 1 to 10 and ris 0 or 1; -(R5)-
wherein ris 1; or (OCH2CH2z), wherein v is 2 to 4.

20 Preferably the monomers (l) are selected from the group consisting
of formulas (la), (Ib), (Ic), (Id), and {le):

(la)  F(CF2)n(CH2)X

(Ib)  F(CF2)n(CH2CF2)p(CH2CHR)(RO)X



use of a suitable catalyst is preferred. Preferably the catalyst is a peroxide catalyst such as benzoyl

peroxide, jsobutyr, oxide, propionyl peroxide, or acetyl peroxide. Mor (F{S he peroxide

catalyst is %r@%/ﬁg%%xide. The temperature of the reaction is not Iimitei%u %E?é?én%é@%g ure 5in the

range of 110C to 130C is pre ]erred_.ﬁ'l{'g%reacti n time varies with the catalyst andgeaction conditions,
q{.l%)[e.

but 24 hours is typically ade Pantrd )1 uaﬁé:@w%ﬁ;%a H& defarates unreacted

starting material from the final product, but distillation is preferred. Satisfactory yields up to 80% of
theory have been obtained ugigp abquiOR (ErPjsoHsiiyigagrer mole of perfluoalkyl ether iodide, a
temperature of 110C and autogenous pressure, a reacftion time of 24 hours, and purifying the product
by distillation. The perfluoroalkylether ethylene iodides (XII) are treated with oleum and hydrolyzed
to provide the corresponding{&dohdié¢Xnin18adudtefiral@-bracdtines disclosed in WO 95/11877.
Alternatively, the perfluoroalkylether ethyl iodides are treated with N-methyl formamide followed by
ethyl aIcohoI/a%g Fplysis. A temperature of about 130 to 160C is preferred. The higher homologs (q
= 2,3) of telomer ethylene iodides (XII) are available with excess ethylene at high pressure. 20The
telomer etllylene iodidéts @&nibtegenadd watA & variety of reagents to provide the corresponding thiols
according to procedures; descyi g#el : [ emistry, 104, 2 173-183 (2000). One example is
the reaction of the telo%n?e%%j[h@?e e?géi egg(flee)Eﬁh sodium thioacetate, followed by hydrolysis.
25The telomer ethyler BdiissX@NEeareeerRtE SR Me@ehes-11alkanols according the
following scheme whetgig éhi%}c;ef%e@’cﬂ istd, g 3, and u is 2 to 4, to provide compounds of formula
(XIV): F(CF2)nOCF2CF2(CH2CH?2)cil | + HS(CH2)u-OH/NaOH
F(CF2)nOCF2CF2(CH2ERDiE(CH2)u-OH (XIV) The telomer ethylene iodides (VIII) are treated with

omega- nl%rcapto-l-aly(y@r@iiqeﬂQgﬁqrg}rg_;%{&lgwiﬂqssppsp@ V\fgqf&i%w 1t06,gis1to3,andu
is 2 to 4, to provide compounds of formula (XV): F(CFZ)nOCFZC?ZZ(C 2CH2)ql +

HS(CH2)u-NH2/NaOHEH(CE ) 096364 24P SAEHRIRIFHRY SR COMsRiRfgispd compounds of
formula (XIV) and (XV) for practicing the invention are wherein g'is 1 and u is 2to 4. A wide variety
of fluoroalcohorsSéEHaruula (1d) are useful in the preparation of the compositions of the present
invention. One 10embodiment is compositions wherein the fluorinated compounds of

R CH,ClI R3
| | |
~OCH,CH),-, -(OCH,CH),- and  _C-(OCH,CH)y-;
R* CH,CI
15 u is an integer of 2 to 4;

s is an integer of 1 to 50;
v is an integer of 2 to 4;

R2, R3, and R4 are each independently hydrogen or an alkyl
group containing 1 to 8 carbon atoms.

20 Fiuorinated compounds of formula (la) useful in the preparation of
compositions of the present invention are available from E. [. du Pont de
Nemours and Company, Wilmington, DE 19898 USA. A mixture can be
used; for instance, a perfiuoroalkylethy! alcohol mixture of the formuta
F(CF2)n CHoCH2OH, wherein h ranges from 6 to about 14, and is

25 predominately 6, 8, and 10; or a purified fraction can be used, for instance,



formula (Id) are selected from the group consisting of:
F(CF2)nO CE@}CFZO)WCF(CFS)CFZCH2(CtH2t)OH; i
F(CF2)nO§®§%@ &5 0)\wCF(CF3)CH2(GtH2t)OH : F(CF2)nOCKEESHBAEESES An

CF2CF3]CH2(GtH . 15E(CF2)n0(CE(CF3)CF20)WCF2CF2CE2CH2(CHH2t OH:
UF(CF2)n)(F(quﬁj)ﬁlgl%é—i’E%8§\yvéréé%éé§?b ?:%EP(@C% m?’ﬁf@ﬁ bif
CF(CF3)CF2CH(hribatié br HE #eOMM-CReRDFH2CH(C A0 (1), wherein X =
F(C3F60)y(CF20)mCF2CH2(CtH200H; 20F(C3F60)W3(C2F40)Wh(CF20)WACF2CH2(GtH200H:

wherein tis an @&,g@ﬁd)f:ﬂfﬁ@sl@;@\fsb@}ﬁ periuGToarkyPgEbWS, are independently an integer from 2 to
about 25; and C3F60 is linear or branched. The perfluoropolyether alkyl alcohols of formula (Id),

wherein X 25is OH, ussfidin dedneRisIn8\6 RMAYRIAES G@ﬁmmw&eggspaﬁﬁwwo to about
5000, preferably about 1000 to about 2000; and more preferabléabout 1500 to about 2000. U.S.

Patent 6,653,5 VEriped HHRASHM M Hie it aten; ai. Ayadaiginanmiesi®ds useful in preparing

the alcohols of foraapiengd . B esRBWHE SéHeme: Other lower molecular weight perfluoroalkylether
alcohols useful in preparation of the compositions of the invention are below:

5CF30CF(CF3)RifA0CEROROEH 22 IHPCHE) QIE3OSTRER3) CF20(CF2CF2)2CH2CH20H,
C2F50CF(CF3)CE20CF2CF2CH2CH20H, C2F50CF(CF3)CF20(CF2CF2)2CH2CH20H,
C3F70CF(CF3JORbearsEs e H 2L Foti2r? 00F (CF3)CF20(CF2CF2) 2CH2CH20H. The

fluoroalcohols of formula (le) wherein X is ; ition of the present invention are
available from the following reaction: F(CF%@%%% Eeﬁ%%gﬁ/‘OH (S\ﬁs]
10 F(CFz)n(CHZCFz)p(CHchg)qI + Oleum/H20 =
F(CF2)n(CH20F2)p(CHZCH2)qOH (Hlb)

The telomerization of vinylidene fluoride (VDF) with linear or
branched perfluoroalkyl iodides is well known and produces compounds
of the structure F(CF2)n(CH2CF2)pl, wherein, pis 1 to 3 or more and n is

15 1to 6. For example, see Balague, et al., "Synthesis of Fluorinated
telomers, Part 1, Telomerization of vinylidene fluoride with perfluoroalkyl
iodides”, J. Flour Chem. (1995), 70{2), 215-23. The specific telomer
iodides (V) are isolated by fractional distillation. The telomer iodides (V)
can be treated with ethylene by procedures described in U.S. Patent

20 3,979,469, (Ciba-Geigy, 1976) to provide the telomer ethylene iodides
(V1) wherein g is 1 to 3 or more. The telomer ethylene iodides (VI) can be
treated with oleum and hydrolyzed to provide the corresponding telomer
aicohols (Vil) according to procedures disclosed in WO 95/11877. The
higher homologs (g = 2, 3) of telomer ethyiene iodides (VI) are available

25  with excess ethylene at high pressure.

The telomer ethylene iodides (V1) can be treated with a variety of
reagents to provide the corresponding thiols according to procedures
described in J. Fluorine Chemistry, 104, 2 173-183 (2000). One example
is the reaction of the teiomer ethylene iodides (VI) with sodium

30 thioacetate, followed by hydrolysis.



15F(CF2)n-OCFHCF2(OCH2CH2)vOH wherein nis 2 to about 6, preferably from 2 to 4, more
preferably. 4; %SJI IS.2 to about 4, preferably from 2 to 3, more preferably 2. Preferred
compoun(}’go 8?(/#1%1'%8(@) are those wherein niis 3 or 4, 20g is 2, and v %Cg"glsée.osm?fgf‘npounds of

formula (le) are prepa h tign of a perfluarpalkyl vinyl ether, with a diol in the presence of an
alkali metal compounﬁ%r%ééér@ése%ﬁ@ag Pﬁciggg So@@%f 8%%%%{8@%'&@(9_@;99@@ whereinnis 1
to 6. Preferred dietsapttudeatiatiyie neaiydiolg 25 T fditdvsncsedratraboub dréonab it X6 mols per mol
of ether, preferabl 0 to. t ols per, mol of ether. Suitable alkali metal compounds
include an alka%’mege?lm a k%’ligéa%rtﬁ tr%%?a ) %’I%I#Hg\g%&c eﬂ"‘&f&%ﬂ%%/ﬁi%f%‘#?%ﬁg‘l&i amide. Preferred
are alkali metal E@N r &slp @Iﬁ?i ydy h I\Ig;—b H. The reaction is conducted
at atemperaturi@ﬁég a@&gﬁ%ienéem é]rgtl?r—fegt?alwﬁft%g ) p%af%rably from about 40 C to
about 120 €. The reaction can be CE@HW@HQ@DQ}E{@HQ@V?}%W%@HH qrAmityile. 5To make
nd o

the composition of the present invention, a fluorinated compou formula (1), is reacted with a

polyisocyanate. The pphdspiyaraairRastanioatisstipeRranshedaiuigiobiigpplymer. By the term

"polyisocyanate” is meant di- and higher isocyanates and the term includes oligomers. Any

polyisocyanate HEVHAG Ord cRIRIRIEREHRCEOEH RtIR a8 JoHRMIB G RAIIINE M BB &Y hate precursor
of a polyisocyagsts BayingPmdAPRINAtel Hie o 19191 IB0RY FR8IGISreERHAB Ryitaple for use in this

invention. For example, hexamethylene diisocyanate homopolymers are suitable for use herein and
are commerciaﬁ?"ﬁ\}ﬁﬁa(%: It is recognized that minor amounts of 15diisocyanates can remain in
products having multiple isocyanate groups. An example of this is a biuret containing residual small

amounts Qﬁhe@(@@t@)ﬂe@amg%aﬁatgo&lg%witalswﬁgg{;m&ﬁzm@@qﬂyi;ocyanate reactant are
hydrocarbon diisocyanate-derived isocyanurate trimers. Preferred is 20 DESMODUR N-3300 (a

hexamethylene diisocyanate-based isocyanurate available from Bayer Corporation, Pittsburgh, PA).
Other triisocyanates useful fcgzr(fﬁ%%)nﬁ Q%ﬂa@m@m}m%ﬁ@ sléwﬁ%in@ﬁ)by reacting three

moles of toluene diisocyanate with 1,1,1-tris-(hydroxymethypethane or 1,1,1-tris

(hydroxymethylfBRIBERE. Crenasbpis i SRe iRV tane Ab2 Jansvegbipiat: thedvan ben
3-isocyanatom%@%ﬁeﬂﬁtgrgﬁ@&lgf@lgé%ﬁyq ispeyanategre other examples of triisocyanates useful

for the purposes of this invention, as is methane-tris-(phenylisocyanate). Precursors of polyisocyanate,

such as diisocyanate, ah€ didersgiciie foPLEETAAL sl tIRrRIVCShID AL saBgtatewidt the
polyisocyapategObsMiaBititindof the present invention are available by the following

series of reactions whereinnis 1to 6, and gis 1 to 3:

F(CF2})nOCF=CF2 + ICI/HF/BF3 - F(CF2)yOCF2CFoi
F(CF2)nOCF2CF21 + CHp=CH2 > F(CF2)nhOCF2CF2(CHaCHY)g!
F(CF2)nOCF2CF2(CH2CH2)g! + Oleum/HoO >

20 F(CF2)nOCF2CF2(CHCHR)qOH  (XIIl)

The starting perfluoroalky! ether iodides are made by the procedure
described in US Patent 5,481,028, herein incorporated by reference, in
Exampile 8, which discloses the preparation of compounds of formula (Xi)
from perfiuoro-n-propy! vinyl ether.

25 In the second reaction above, a perfluoalkyl ether iodide (X!) is
reacted with an excess of ethylene at an elevated temperature and

pressure. While the addition of ethylene can be carried out thermally, the



30 3600, DESMODUR Z-4470, and DESMODUR XP 2410, from Bayer Corporation, Pittsburgh, PA,
and bis-(4-isgcxar)ato%glohexyl)methane are also suitable in the invention, Preferred %ol isocyanate
i I?

reactants are 69?8 atic and aromatic polyisocyanates containing biuref’ gl%%%?%sg, olydimethyl

siloxane containing isocyanates. Such polyisocyanates can also contain both.aliphatic and aromatic
S beitonte. S e L R D R R AL S A e o1 the
invention hereircata yehsae thy leeezdiid aaranate, ieobopolyinpers xidepeogialhy Apaiakide for instance

s DESMODUR g, MR TS RSB R e Goorn

Pittsburgh, PA; 3-iSoc ome e exy A able, for instance

as DESMODUR¢@ager Coeptamtimrgtbre Gf-thecysatiimt ytohekitneth dne avataiseatarinstance as
Oy n N RN I B RS BT o
0 OCN- (H2C)I ta\rai@y42 dneNeaction conditions, but 24 hours is typically adequate.

The product can be purified by any means that separates unreacted

starting material from the final product, but distillation is preferred.

Satisfactory yields up to 80% of theory have been obtained using about

10 2.7 mols of ethylene per moie of perfiuoalkyl ether iodide, a temperature of
110°C and autogenous pressure, a reaction time of 24 hours, and
purifying the product by distillation.

The perfluoroalkylether ethylene iodides (XII) are treated with
oleum and hydrolyzed to provide the corresponding alcohoils (Xill)

15 according to procedures disclosed in WO 95/11877. Alternatively, the
perfluoroalkylether ethyl iodides are treated with N-methy! formamide
foliowed by ethy! alcohol/acid hydrolysis. A temperature of about 130° to
160°C is preferred. The higher homologs (q = 2, 3) of telomer sthylene
lodides (XIl) are available with excess ethylene at high pressure.

20 The telomer ethylene iodides can be treated with a variety of
reagents {o provide the corresponding thiols according to procedures
described in J. Fluorine Chemistry, 104, 2 173-183 (2000). One example
is the reaction of the telomer ethylene iodides (XII) with sodium
thioacetate, followed by hydrolysis.

25 The telomer ethylene iodides (XII) are treated with omega-
mercapto-1-alkanols according the following scheme whereinnis 1106, g
is 110 3, and u is 2 to 4, to provide compounds of formula (XIV):

F(CFz)nOCFgCFg(CHQCHg)Qi | + HS(CH2),-OH/NaOH -

F(CF2)nOCF2CF2(CHaCH2)S(CHa)y-OH  (XIV)



The diisocyanate trimers (11a-d) are available, for instance as DESMODUR Z4470, DESMODUR IL,
DESMOD%R N{}-{% Q;(giand DESMODUR XP2410, respectively, from Bayer CO{)poration. In a preferred
embodiment(,)t?f\e (t}ep Ezlg) reacting components (a) Sisocyanate and (b) flubfl4 608%’9(?6%‘-’&nd further

comprises (e) a non- flyorinated organic compeund cted from the group consisting of formula R10
RI y1ox wherein 1010 R ] e S O e e PR o o i o 15
omega-alkenoymBrthidcsélattyld fname shergrodip g dhsiifgpnafigCidRend 0@ EZGH)ssR3o  and

“C-(00i2CH)s-; 6,V6h§”’?ipo 3, and uis 2 t0 4, to provide compounds of formula (XV):
F(CF2)nOCF2CF2(CH2CHR)gl + HS(CH2)y-NH/NaOH -
5 _ F(CF2InOCF2CF2(CH2CH2)gS(CH2)-NH2 - (XV)

Preferred compounds of formula (XIV) and (XV) for practicing the
invention are wherein gis 1 and uis 2 to 4.

A wide variety of fluoroalcohols of Formula (1d) are useful in the
preparation of the compositions of the present invention. One
10 embodiment is compositions wherein the fluorinated compounds of
formula (Id) are selected from the group consisting of:

F(CF2)nO(CF(CF3)CF20)wCF(CF 3)CF2CHo(CHotOH;
F(CF2)nO(CF(CF3)CF20),CF(CF3)CHo(CHat)OH ;
F(CF9)ZOCF[CF20(C3Fg0)w1CF2CF3]CHo(CiHat)OH ;
15 F{CF2)nO(CF(CF3)CF20)/CF2CF2CF2CH(CHot)OH;
((F(CF2)n)(F(CF2)n)CFO(C3Fa0)w2CF(CF3)CF2CH(CtHt)OH
F(C3FgO)lw1CF(CF3)CFoCH(CiHo1)OH |
F(C3FgO)w1CF(CF3)CH2CH2(CtH2)OH;
F(C3FeOy(CF20)mCF2CH2(CtHat)OH;
20 F(C3F60wa(C2F40)w5(CF20)w4 CF2CHo(CiHot)OH;
wherein

tis an integer of 1 to 10; w, w1, w2, w3, w4, and w5 are
independently an integer from 2 to about 25; and C3FgO is linear or
branched. The perfluoropolyether alkyl alcohols of formula (Id), wherein X
25 is OH, useful in the invention, have an average molecular weight of about
350 to about 5000, preferably about 1000 to about 2000; and more
preferably about 1500 to about 2000. U.S. Patent 6,653,511, incorporated

10



15R2, R3 and R4 are each independently, H or C1 to C6 alkyl, and s is an integer of 1.to 50; k is O or
1, X'is an jsocyanate-reactive group selected from the group consisting of -OH, -N(R)H, and -SH, and
RisHor C\,ﬁ_l%-%%@%}ﬁsmeferably the non- 20 fluorinated compound of folr)ﬁ{ﬂlgs ok fl%?i)k-YH

wherein Y is 0, . S Wit t 0, %. 10 ut 60 mal A of said isocyanate groups. In
another preferrgg?eé%wb(tggf#%ﬁé%%%%r%%%&ﬁ# gﬁ %é&élﬁ%’g %&ﬁ?ﬁf@?-vﬁ%"ﬁ%‘ﬁr@& a hydrophilic
water-solvatablainedteisabiciompusing D5 atessitoneshpétoxy-term nated polyether of formula (111):

1E13 R12_,-v_inun _inu nun\i21/4.,1121/4-9m1k1/411121/4i1 11/4-//m2 ----(CH2CH20)m3 -H
Formula (1) wherein RIReE awssmootEenieCineidis aksflunropdiyiekyeraiteiiolalusefBositive integer,

and m2 and m i ng&g [tive: F Zern: sal lyether having a weight
average molecu gérﬁvﬁfé%gﬁm%ﬁ@%bout}%so%g In %ﬁ%&ﬂgﬁﬁﬁ ﬁ%ﬁégeg?é independently an average
number of kepeating oxyethyle@%@ms&@a&@ﬁg@@‘p YR38%HEM ey19f repeating oxypropylene

a

groups, respectively; provided that'ml is 10alway$ a positive integer, while m2 and m3 are a positive

integer or zero. When m2 and Of3@€r—& 6 3iaFndy UR) GesiypakesCitaaxethylene homopolymer.
When m2 is a positive integer and m3 is zero, formula (111 desi%};tes a block or random copolymer of

oxyethylene and oxypropylene%@%@ﬁa}(ﬁg @é‘i@%ﬁmula (1) 15 designates a
triblock copolymer designate E I lyGol- pylene glycol-polyethylene
iof sl St s e el S Sl

glycol). Preferably, the hydro commercially available

methoxypolyethylene glycols (M@E%mm@g@p@gjhﬁ@gﬁ@@v@gﬁﬁ@y@rage molecular weight
equal to or greater than about 200, and most 20 preferably between 350 and 2000. Also commercially

available, dhd suitable for theligepaatiéhiog fa& 2oipozibas pEtthelpresdt invention, are

butoxypolyoxyalkylenes containing equal amounts by weight of oxyethylene and oxypropylene groups
(Union Carbide Corp. 5o+ Seddsoti OO Fonmds!ar{tt) wirigams) & Haviagdio anekage molecular

25weight greater_than a out% 00. Af%er thegsocyéanate ng fl orin%ed com ound are reacted, the
; QUIPOSILON O Ae present invention.are avaﬂa le [om e fg ?\;{/}mg
result is reacted With Water and ah Is6cyanate-reactive non-fliorinated particufate €omponent. The

isocyanate-reacteetimm-fluorinated particulate component required in the compositions of the
invention can 30be any inorganic oxide particle, having isocyanate-reactive groups such

F(CF2)n-O-CF=CFp + H(OCH2CH2),OH >
15 F(CF2)y-OCFHCF2(OCHCHo ), OH

wherein
nis 2 to about 6, preferably from 2 to 4, more preferably 4; and
v is 2 to about 4, preferably from 2 to 3, more preferably 2.

Preferred compounds of Formula (le) are those wherein nis 3 or 4,
20 gis2,andvis2or3.

Compounds of formula (le) are prepared by the reaction of a
perfluoroalkyl vinyl ether with a diol in the presence of an alkali metal
compound. Preferred ethers include those of formula F(CF2),-O-

CF=CF9o wherein nis 1 to 6. Preferred diols include diethylene glycol.

25 The diol is used at about 1 to about 15 mols per mol of ether, preferably
from about 1 to about 5 mols per mol of ether. Suitable alkali metal
compounds include an atkali metal, atkali earth metal, alkali hydroxide,

alkali hydride, or an alkali amide. Preferred are alkali metals such as Na,

11



as hydroxyl, amino groups, or a mixture thereof. In one embodiment the isocyanate-reactive
particulat nt comprises inorganic oxides of Si, Ti, Zn, Mn, Al, and Zr. Preferably the
inorganicﬁ%%bs%%%%g(gén average particle size of about 10 to 500 nm; 50 ’ES%’&@%‘?&?;’%@% 400 nm

5and 100 to aboyt 30, .In.anather embodiment jspcyanate-reactive particulate co nentis a
fumed particle. Ifg § ?uerﬂfgﬁ g%@éﬁ%@%ﬁ%ﬁw%ﬁ%ﬁc@%ﬁaﬁ%ﬁé@% aertfgﬁég%bﬁﬁ&ﬁé‘#gﬁa colloidal
particle made byahydietysisrafiae afkoxy sitzng, amibigrsieraperatalalicoaism,tot20€4@| halide. 10In one
embodiment the | [ ides.are artiall face-modified with hydrophobic groups;
preferably hydro%ﬂ%é%%&%%& dgetﬁ(?/%t(? éc?r%;s E{é)a%f%#/o |ng%ar%eo&?ggg%tﬁ%ﬂ/é?gphobic surface
treatment reagentyskletse drframoghteg ed o lvens) sir afsatitiehalositaifes including C1 to C18 alkyl
trichlorosilanes, C1 to C13 dialkyl 15dichlorosilanes, C1 to C18 trialkyl chlorosilanes; alkyl
alkoxysilan®s includind CM&x€ igatkynpasittiogyshanwesentdrerntiziky dindtiaiggsilanes, Cito C18
trialkyl methoxyég rfla(ljl%l 'ﬁl}ﬂﬁ S v ing:h  disil ; dialkyl siloxanes
including polydimethyl siloxarf%; an(? &ﬁkﬁre%%@e@@gg?ﬂh%?ﬁ%@vﬂ le surface modified
inorganic oxidepQI¥EFOCHRRGHRIFRAHIRNtGRPD $0itrs biahehindertore of ttedalyeesiliBys under the

wadename AEROSILARBONNE AL RSHesAvalahle fBALFYORIKRdlUe, frssen. Germany,

specifically AEROXIDE LEI,"LE2,"and LE3, are useful. Othercomme surface modified inorganic
oxides include 2&thdRelugieRe ptigomatibnAme ARBDSYanie CabogroGupoambely Ttuscola, IL; and the

HDK partigle s%%g%%}g %U%ﬁ%i%;%iﬁp’iéé AV pre&@%ﬁﬁarticles useful in

compositions of the inventio ude co | aldminas, for examp PAL and DISPAL
aluminas availdbRyiRSSYeTAEdIRNEArePRp ARV CrsBRINSOsYRbIE sizPSORuUSpensions, for

instance, NALCQ)iplisgsar iAo hOEES Chegrealpimoaiaiineldip I - Specially

inorganic oxides at least partially surface-modified with hydrophobic groups, useful in the invention,
can be made b{li§eaaspicdmanplyaesnaiss Swiabletionss Asptiarewherein the inorganic

oxides are surfwgiggyi%qg%@%pﬂqg %S§ﬁ%§@m|@p%%§fggﬁtss&f M atoms independently

selected from the group consisting of Si, Ti, Zn, , Al, and combinations thereof; at least one

particle hadving HiSQe4Eaa65NantKE BRI dY Roastusisshaviag roubinp isseyresisydwmnga (V)
(-L2-)d(-H)(4-3)gfl SkdRmbth SRR I D BEE IRt %8h?a§ﬁiﬁ$?é‘é’%%§él%%i??“ﬁo%ﬁ@%‘# to M; and each L3
I C1-C2 alkyl, and O

is independently selected from the group consisting of H, a H; d and c are integers
such that: d is aspefarianaaisfeyanaiss greater than or equal to 0, and d+c =2; R5is a

linear, branched, or cyglialioigieuBRiaRifelddvi8ocyanate reactant are

hydrocarbon diisocyanate-derived isocyanurate trimers. Preferred is

20 DESMOGDUR N-3300 (a hexamethylene diisocyanate-based isocyanurate
available from Bayer Corporation, Pittsburgh, PA). Other triisocyanates
useful for the purposes of this invention are those obtained by reacting
three moles of toluene diisocyanate with 1,1,1-tris-(hydroxymethyl)ethane
or 1,1,1-tris (hydroxymethyl)propane. The isocyanurate trimer of toluene

25  diisocyanate and that of 3-isocyanatomethyi-3,4,4-trimethylcyclohexyi
-isocyanate are other examples of friisocyanates useful for the purposes of
this invention, as is methane-tris-(phenylisocyanate). Precursors of
polyisocyanate, such as diisocyanate, are also suitable for use in the
present invention as substrates for the polyisocyanates. DESMODUR N-

30 3600, DESMODUR Z-4470, and DESMODUR XP 2410, from Bayer
Corporation, Pittsburgh, PA, and bis-(4-isocyanatocylohexylymethane are

also suitable in the invention.

12



15carbon atoms. The particles are prepared by reaction of the inorganic oxide and various alkyl
siloxaneswﬁée&(;&ﬁg&gyalkyl siloxanes. These reactions are typically co%(jﬁ%@iggocarbon
solvent, such as pentane, heptane, or iso-octane, under an inert atmosphere, such as nitrogen, with
heating to 20a temper, fute o Wd A0-GrALar SEVET g roduct is
separated by conventf)r%}? méérl%g\ @l?(?f#gaaz%gﬁ uging, agm? waés%eg. Sr!%%g%ltﬁi%{%a?[t)icles have at
least one covalpabijsocyasatesyemrat ihe paresislarmiuasropabisireatiiciiexamel at least one
hydrogen. 25T 1 GRIPRAS KGNS A aNesPraaent IRNARHEDAR B1ad B MY BIRBM MoCorporaling the
particulate component into the'synthesis of the polymer. These steps comprise 1) reacting (a) at least
one diisocyanagdippeljisatgiamrarnabic rapatéugrissof, having isocyanate groups, and (b) at least one
fluorinated Lcompoundsglectad | eformula (1) ag defined 30abave. and thereafter ii) reacting with
(c) water and (d) 0.05 to a outrg.)g? ‘%’%{/ weight of)parﬁsoc anate-reacti\a}ennon- Iu%?%nated particulate
component, bassthofign@iis ofiveeigreriand eosipesaibaxameatiryiene shisoorendisocyanate,
polyisocyanatenghiBsiife, rerShiRYN FankAaBle JEeunsiArd Bkl eRssRRSIHR ated compound

selected 5 from the ula (1) are reacted. This reaction is typically conducted by charging a reaction

vessel with the Py Bt R tidie aime RREcBNEP MG, Mrdite0 &emixture thereof, and optionally, a
non-fluorinated g @F‘@&%%Iﬁ?\d it R M-@gg&%ygh%tg%mgﬁggggagent addition is not

critical. The specific weight of the polyisocyanate and other reactants 10charged is based on their

equivalent fveighHfS e BHARE SWKARS rapRiEito & el e KBS \assenaRE BB so that the
alcohol, thiol oramine (HlReARRHUBIEY4DdBE sk RIEPASKIRRIaY O wAnSHalveRt free of groups
that react with isocyanate groups is typically used as a‘solvent.'Ketones are the preferred solvents,
and methylisobifgiRegshey RIBKY QA BFadRaNe pratemasation conddtiepecantedvanarslity. The
charge is agitat&df&ﬁ‘ﬂl}%é‘f?ﬁéa},t'-ffﬁ)ﬁ% %gléo(ﬁgput 40 C to 70 C. Typically a catalyst such as a
titanium chelate in an organic solvent is then added, typically in an amount of from about 0.01 to about
1.0 weight A based on the dry weight of the composition, and the temperature is raised to about
2080C to 100 C. This initial reaction is conducted so thafless than 100% of the polyisocyanate groups
are reacted. In the second step after holdifig" eVera S #ORal solvent, water, the
isocyanate-reactive particulate cofisponent, and. op ' gent, are added, and the mixture
allowed to react for several more hours or until @

homogenization, the organic solvent can be removed by evapetration at reduced pressure, and the
remaining aqueous solution or dispersion of the product polymaer used as is or subjected to further
processing. 30In another embodiment the step (iijreacting with (c) water and (d) the 0.05 to about 2.0
% by weight of isocyanate-reactivgl%ﬁarticuIatec cgponept, fughercamprises (f) a linking agent.
Linking agents useful in forming compositions oinvﬁtio @ organic compounds having two
N N NCO
8]

N o}

NCO

O, N O
m Y'Y
N N
QCNwm {H;C)” T “(CH) —NCO
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or more zerewitinoff hydrogen atoms (Zerevitinov, Th., Quantitative Determination of the Active

Hydrogen | Ogﬁ%lﬁi]%&é)mpounds, Berichte der Deutschen Chemischen %8%?&%&%&842% 8,41,

2233-43). Examples include compounds that have at least two functional groups are 5capable of

reacting with an isocy%%ﬁé%g%?gﬁ%gﬁﬁla%%?mé_g‘r)o&%s%(}g%% i&%ﬂk‘%aﬁ%%%and thiol groups.

Examples of polyfunctional a Ing’agents in olyoxyalkylénes having 2, 3 or 4
carbon atoms i thBNSAAK i 0o lpatd Gadin Itw & BEMGIE RIN33 Qfdoaps, for instance,

lyether diol -pal I lycol I :
polyether Iosgﬁ‘ﬁll\ﬂéﬁ w%@m&%%g%%@é}ﬁs ¥ ri:geg:%y@é) %yﬁrg ylene glycol copolymers

and polytetram ene glycol; po e polyes iols derived from

polymerization of adipi &Mﬁfﬂrw@_mmmwdiamfaﬁdbmﬂmiphmdMIng_ 210 30
ITsemanetiol, T T A e e Y e,

1,4-butanediol, Rjeritintethgiga3peopapediol se2ctebiramdne GHmanedsssiingofyl-1,6-hexanediol,
1,8-octanediol, m(gecanediol, glycerine, trimethylolethane, trimethylolpropane, 2-ethy1-2-
(hydroxymethyl)-1,3-propanediol, 1,2,6-hexanetriol, and pentaerythritol. 20Preferred linking agents are
diamines and polyamines. Preferred polyfunclﬂb'HéI(Rﬁﬂr)@s(useful as linking agents include: amine
terminated polyethers such as, for example, JEFFAMINE D400, JEFFAMINE ED, and JEFFAMINE
EDR-148, all fréYigi@ifitsman Chemical Company, Salt Lake City, Utah; aliphatic and cycloaliphatic
amines in¢luding aming gthyl 25piperazine, 2-methyl piperazine, 4 ff'-?iam'noéS 3'-dime§1 I
dicyclohei)!/}IJmethane, %ﬁdé%%%c?c%zh%@aﬂ’ewi, hiag%%ﬁ%@ r?@r)&arl’? sq:gé&r]gr n% diamine,
ethylene diamiQg,@lﬁ%@ﬂ@@lg’g@ﬁ@ﬂriethylene tetraamine, triethylene pentamine, ethanol amine,
lysine in any of its steéreoisomeric forms and salts thereof, hexane 30diamine, and hydrazine
piperazine; and aryIaIiRﬁki@wigg&g%&m@@gg@@@i@g@gﬂa,a‘,a'-tetramethylxylylenediamine.
Mono- and di-alkanolamines that can be used as linking agents include: monoethanolamine,
monopropanolamine, diethlanolamine, dipropanolamine, and the like. The resulting composition can be
diluted with water, or further 5dispersed or §i2&dIved in a solv&it selected from the groups comprising
simple alcohols and ketol;‘es that are suitable as the solvent for final application to substrates,
hereinafter the "apph 'ql_a)[ﬂo_lvent". ternatively, an aqueous dispersion, made by conventional
methods with surfactantd, is 5r’epare"(§%y ré I%Iil"ng sol\e}gﬁs b¥- 168vHpGF6n and the use of
emulsification or homogenization procedures known to those gkilled in the art. Surfactants may include
anionic, cationic, nonionic, or blends. Such solvent-free emulsjpns are preferred to minimize
flammability and volatile organic compounds (VOC) concerns. The fina p?oduct for application to a
substrate is a d\iﬁﬁersion (if

erein
15 R2, R3 and R4 are each independently, H or C1 to Cg alkyl, and

s is an integer of 1 to 50;
kisOor1,
X is an isocyanate-reactive group selected from the group consisiing of
—0OH, -N(R)H, and —=SH, and R is H or C1 — Cg alkyl. Preferably the non-
20  fluorinated compound of formula R10-(R11),-YH wherein Y is O, S or

N(R) reacts with about 0.1 mol % to about 60 mol % of said isocyanate

groups.
In another preferred embodiment, the compound of formula R10-
(R11 Jk-X-YH comprises a hydrophilic water-solvatable material comprising

25  atleast one hydroxy-terminated polyether of formula (lll):
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15 water based) or a solution (if solvents other than water are used) of the product polymer. Preferred
polymers %EE?OBX} Q{b%n are wherein Rf has 4 to 6 carbon atoms, p and q is 1 and r is 0. Other
preferred embodiments are polymers wherein said fluorinated compound EACERNRERS Gt 5 mol % to
20 about 90 mol %, and more preferably about 10 mol % to about 70 mol %, of said isocyanate
groups. Other preferred embodiments are polymers vii¢gein the linking group is a diamine or
polyamine. It will be apparent to one skilled in the]art that many changes to any or all of the above
procedures can also hg1tas tipai reqet) nditions-far HKing maximum yield,
productivity or product'zgqua%i/_.tqén'??g %@rﬁr@jﬁﬁoﬂﬁ%%er cﬁnﬂﬁries%tg@ rr“}‘?etho of providing
water repellency, oil repellency and soil resistalx_ncen%o a@ﬁ)strate comprising contacting the polymers
of the invention as solutions or 30dispersions wi au%ﬁ ate. Suitable substrates include fibrous
substrates as defined.below. The solution or dispersion of the composition of the present invention
as described above Is contacted with the substrate by any suitable method. Such methods include,
but are not limited to, eppiﬁqgtg)mbmﬁ)g]guﬁmngd‘@érh;ﬂ By &iPalRG - Adssal oth PRCK, skein, winch,
liquid injection, overflow flood, roll, brush, roller, spray, dipping, immersion, and the like. The
compositiof is #98itveiatagahpudeet anskalddreivgSpiodesars]anthtiaumsstapeiniggeocedure or
thread-line applicatign. «.iAl. j el Tala ] I ch, orin
combination Witﬁ%’ gpa){?o altexti (f ﬁﬂ&;@?ﬁ %§ﬂ£§%ﬁé}%§§#ﬁ§?§%ﬁﬁgﬁﬁr¢m additional
components inchgetQithg laderauba fiisied endonideeaaindiepratantsoendierager additives
commonly used.yyi f%% o dglitj g rise compounds or
compositions tmyty%{%év”ijgg rs%u% ace ??3&%@2%% no rg’nﬁgﬁﬁ%ﬁ%&%% agmﬂr%?ol, wrinkle free,
permanent pres¥, i@RRaling SaHBEPYiHitgsoRargenesitelly riavidedithainti-bigg, anti-pill, stain
renellencyptaigpiRass A RPRIBHEY, ARl ECIRASAAIALCEEREUBARKADhEREYBAGE LS odor control

antimicrobial, sun protection, cleanability and similar effects. One or more of Such treating agents or
finishes are applitEtoriieasghditabsehatsee faffar o ihsistaeaips\awitkyed wirnposition of the

present Inventiany hBpENHERI RIS HNIRITE MBEB SINRIE 0T Lo IARIES e treated, use

of a wetting agent can be desirable, such as 20 ALKANOL 6112 available from E. I. du Pont de

Nemours and CREE[SARCHBIRIREISH, BRIYMeaRsOR 0P lcatseinlistedtdbrics are treated, a
wrinkle-resistang ¢osi3,6ARRE URGERSYED gﬁf@@%ﬂ%@ﬁ%%é@@ilﬂ&ﬁ@h@l mnova Solutions,

Chester, SC. Other additives commonly used with such treating agents or 25finishes are also

optionally Brese¥RSI0BAtES duriaehcopMvatisiesigratrd MikerE RietkeGdpehievienextenders, and
other additives WQ&&W@HE@%&DE%@VW%%ﬂgt@}bﬁépgyg’etﬁgionic, cationic,

nonionic, N-oxides and amphoteric suffactants. Preferred is an anionic surfactant such as sodium

lauryl sulfate, aP¥MEBROES, NGRIREY ARG ERDRANSDISRA HeEcarpiersialy Rigd@derporation,
Greenwich, CTn%t%B&&éﬁﬁéN@@l@@Y@@W‘Efﬁl%} YYiieRabiesiandds, Rxgmglas of such

additives include processin? aids, foaming agents, lubricants, anti- stains, and the like. The

composition is AYEfdaMRRRIHATHAIGRESaEAMO RitgIBRIBE RN AB0iIB0R PREEMARN and use, or at
a consumey locaiigrably between 350 and 2000. Also commercially available, and

suitable for the preparation of the compositions of the present invention,

are butoxypolyoxyalkylenes containing equal amounts by weight of

oxyethylene and oxypropylene groups (Union Carbide Corp. 50-HB

Series UCON Fluids and Lubricants) and having an average molecular
25  weight greater than about 1000.

After the isocyanate and fluorinated compound are reacted, the
result is reacted with water and an isocyanatie-reactive non-fiuorinated
particulate component. The isocyanate-reactive non-fluorinated
particulate component required in the compositions of the invention can

30 be any inorganic oxide particle, having isocyanate-reactive groups such
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Optionally a blocked isocyanate to further promote durability is added with the composition of the
present in\(ﬁgt'&%&g%mgs a blended 5composition). An example of a suitable blocked isocyanate to
use in the présent invention is HYDROPHOBOL XAN available from Ciba@ﬂé‘&&ﬁiﬁ'@f?@ icals, High
Point, NJ. Other rcially available blocked isqcyanates are also suitaﬁle for use herein. The
desirability of agéﬁn%%fg!ik%gl%% ARRTe %%Berﬁ' %ugﬁ Eﬂ%"%& tiéﬂlgpgp%l %Wﬁﬂ?t 10 copolymer.
For most of the ipeeyantyeeraasinreegariplitaitorsnipdoest mampessds ihengraserdtdeshitve
satisfactory cross-lipki ween chains ar bonding to the substrate. When added as a blended
isocyanate, am??;’nﬁ’ u%g ’tc@ﬁ z!libéﬁut %%a/?kngy \jpvré%g rtag)rlf é&d@&r%%mgﬁﬁﬂﬁﬁ(ﬁﬁmﬂﬂated extender
compositions ar@velsginphrticie $5ia tfeabpplidditnFinposiionaGpotentiddly forider mnerease fluorine

efficiency. Exampl tigpal additional extender pglymer compositjons in¢lude hydrocarbon
copolymers',§ of %%ﬁit@@%%%ﬁ%@?aetﬁ 'ortl %%qgiégrtﬁg?égﬁ Ié\?&ﬁ @3& Wé?s’rggﬁ%ﬁgo include
vinylidene chlorisefivingtehtorideneinlyisas diatescopaniidiare tlrefietiic? Grhboaitiaat treatment for a

given substrate; )| h ISt lyorinated polymer of the present invention,
(2) the charactégg'gféﬁ ﬁowge(sgg#\égg %‘&{ﬁ@%@éﬁ%{%&%{ﬁ% %r%c();iﬁor{é%? éﬁo}ﬁ%trgg ?)%I%ﬁer applied to
the surface, (4) thémigsivodfcirapiiicatisiteotthehfhrositaned patiahelkortdehersudaaie, and many other

factors. Some 25 Ilwinated polymer repellents work well on many different substrates and are
repellent to oil, water, and a wide range of other liquids. Other fluorinated polymer repellents exhibit

superior rggellency onysqjne SRSIER(RS R1KESHR AIgRSS JRREIngeyels, e prgsgnt inventon further

comprises substrates treated with the 30solution 6t dispersion composition ‘of the present

invention as demﬂméesmﬁb@mm&@ gricleRs finetereblydayditeshThie fiboops substrates
include fibers, y@éﬁ%e@%ﬁ?ré%%&?'&f“ﬂ%r 5&?&388&%@@Rﬂﬂ%bif?%&p%c%”d carpets. These

are made from natural or synthetic fibers in¢luding cotton, cellulose; wool, silk, rayon, nylon, aramid,
acetate, acrylic [j@@MsiBhreaaR i s edrifowartiad poly esesgivigaé ik dighasidnesile,

polypropylene, p@mﬁ@@g{é t%i%%@?fﬁ@ﬁi&%&%ﬂ%@?@'ﬁ & ig A§ fabric made of two or more

types of fibers. Typically th ds are a combination of ‘at least'one matural fiber and at least one
synthetic fiber, bidratsosiangsclOdea Olanthiafkwevibrostie mesy wkitbansos of &wesor more synthetic
fibers. Carpet substrates can be dyed, pigmented, printed, or undyed. Carpet substrates can be

scoured or 10ufteBdied Qusstrakalt\ifipRthexpEEtamfy aivsagiatiylo be treated with the
thod of th ipventi ' il ' t and soil rel ties include th
Drepared from S B e G A e RS IR, SRR 2R R oo, paricuiarly

such substratesragirghyseskimatorigis anentsy diBINaSERME AE4 g the like. The

nonwoven substrartes include, for example, spunlaced nonwovens, such as SONTARA available from
polydimethy! siloxane; and mixtures thereof.

20 Commercially available surface modified inorganic oxides usefuf in
forming the compositions of the invention include fumed silicas under the
tradename AEROSIL, AEROXIDE, and R series available from Evonik
industries, Essen, Germany; specifically AERCOXIDE LE1, LE2, and LE3,
are useful. Other commercial surface modified inorganic oxides include

25  those under the tradename CABOSIL from Cabotn Corporation, Tuscola,
IL, and the HDK particle series from Wacker Chemie, Munich, Germany.

Collodial particies useful in compositions of the invention include
colloidal aluminas, for example, CATAPAL and DISPAL aluminas
available from Vista Chemical Company, West Creek, NJ; colloidal silica

30 suspensions, for instance, NALCO silicas available from Nalco Chemical
Company, Napervilie, IL.
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E. I. du Pont de Nemours and Company, Wilmington, DE, and spunbonded-meltblown-spunbonded
nonwover@OT% t)'oe%tgg substrates of the present invention have one or more pf excellent water
repellency, Oll repe]ﬂency, soil resistance, soil release, stain resistance BHYUEANTARELE. The

compositions and met %of e present invention.are useful.to provide e_xceg t water repellency, oil
repellency, and soill reg’l(é .e?rllai':@yt(’)rP Testad sc)li%s?rsa%t;}?‘? #epsaur&fg?@é %#osgﬁi(rego t’eé]ec?ﬁl %%ed using a
polymer contaifipgragiarticugatipempaieninaine anperfticor oadiy bgrovgrieffyosyeihest25 2 to about 8
carbons, prefer f t out 6 carbons, The presence of the particulate component in the
polymer structu@gé %/%@%%ﬁ%ﬁé%ﬁ%éwggcggg N fSURE é)?%%ﬁ)l? iwrf'l%eé%ﬁl $ fg?ﬁ%gﬂ? excellent
surface effect poajietesessrbstatexidespiteotige sicarielp editiclesbyhgirismtp agtbx e treated

substrates of the.pr, in sefyli variety of applications and pro such as
clothing, p%tecﬁf/@ﬁzga@r%eénég% %&e@%ﬁ %éé%%ﬁ?ﬁ@ﬁ% ,rglr‘lpgo § nesrlstﬂ'%ne%.cg}f %é’ éiy’géis?ent surface
properties desciibddralbilyamipotavivatitin Suefecd; dbkdsiesseqpattick éfevéngam pefacelonger use.

MATERIALS AN TEST, METHOS Tosh Meihods. TestMehor o Water Bepalancy The water

repellency of a freate € was measured 5 according Standar st Method No.
193-2004 and the DuPont Technical L%b r W V\@?; oé?d ssoutli ejl in the TEFLON Global
Specifications and Quality Control T6 s'fﬁt%r atioteh é&:t.(*@t LY letermines the resistance of a
treated substrate to wetting by aqueous liquids. Drops of water-alcohol mixtures of varying surface
tensions are 10Y Fbn the substrate and the extent of surface wetting is determined visually. The

higher the water repe(lzlsgpy rating, the better the resistance of a finished substrate to staining by
water-baskll substande$ ISTHE oaHgsEERDEEWNtBERsss] b @t Ikpotid S dhown in Table 1. Table 1

L5Water Repellgney diesb g ddfl¥aleh- G ARRLCGRL B UG MBS 1 UPsEGLIMA! g !soPropy!

Alcohol Distilled Water 1
OH; d and c are integers such that: d is greater than orequal to 1, cis

greater than or equal to 0, and d+c =2;

R¥ is a linear, branched, or cyclic alky! group containing 1 to 18
15 carbon atoms.

The particies are prepared by reaction of the inorganic oxide and
various alkyl siloxanes, silizanes, polyalkyl siloxanes. These reactions are
typically conducted in a hydrocarbon solvent, such as peniane, heptane,
or iso-octane, under an inert atmosphere, such as nitrogen, with heating to

20  atemperature of from about 50 °C to about 100 °C. After several hours
the product is separated by conventional means, such as centrifuging, and
washed. The resulting particles have at least one covalently bonded
oxygen to the particie and a hydrophobized silicone and at least one
hydrogen.

25 The compositions of the present invention are made in two steps
by incorporating the particutate component into the synthesis of the
polymer. These steps comprise i) reacting (a) at least one diisocyanate,
polyisocyanate, or mixture thereof, having isocyanate groups, and (b) at
least one fluorinated compound selected from the formula (1) as defined

30 above, and thereafter ii) reacting with (¢} water and (d) 0.05 to about
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2.0 % by weight of an isocyanate-reactive non-fluorinated particulate
component, based on a total dry weight of the composition.

First at least one diisocyanate, polyisocyanate, or mixture thereof,
having isocyanate groups, and at least one fluorinated compound selected
from the formula (1) are reacted. This reaction is typicaily conducted by
charging a reaction vesse! with the polyisocyanate; a fiuoroalkyl alcohol,
thiol, amine, or mixture thereof, and optionally, a non-fluorinated organic

compound of formula R10-(R11),-YH. The order of reagent addition is not

critical. The specific weight of the polyisocyanaie and other reactants
charged is based on their eqguivalent weights and on the working capacity
of the reaction vessel, and is adjusted so that the alcohal, thiol or amine,
will be consumed in the first step. A suitable dry organic solvent free of
groups that react with isocyanate groups is typically used as a solvent.
Ketones are the preferred solvents, and methylisobutylketone (MIBK) is
particularly preferred for convenience and availability. The charge is
agitated and temperature adjusted to about 40 °C to 70 °C. Typically a
catalyst such as a titanium chelate in an organic solvent is then added,
typically in an amount of from about 0.01 to about 1.0 weight % based on
the dry weight of the composition, and the temperature is raised to about
80 °C to 100 °C. This initial reaction is conducted so that iess than 100%
of the polyisocyanate groups are reacted. in the second step afier holding
for several hours, additional solvent, water, the isocyanate-reactive
particulate component, and optionally a linking agent, are added, and the
mixture allowed to react for several more hours or until all of the
isocyanate has been reacted. More water can then be added along with
surfactants, if desired, and stirred untii thoroughly mixed. Following
homogenization, the organic soivent can be removed by evaporation at
reduced pressure, and the remaining aqueous solution or dispersion of the
product polymer used as is or subjected to further processing.

In another embodiment the step (i) reacting with (c) water and (d)
the 0.05 to about 2.0 % by weight of isocyanate-reactive particuiate
component, further comprises (f) a linking agent. Linking agents useful in

forming compositions of the invention are organic compounds having two
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30108020119010121000 Testing procedure: Three drops of Test Liquid 1 are placed on the

treated SU%S r%t)gg. ,&fter 10 seconds, the drops are removed by using vacuum aspiration. If no liquid
penetration orpa tlaf’]augsorption (appearance of a darker wet patch on th&Sd g&@ﬁé@ﬁserved, the

test 5is repeated with Test Liquid 2. The test is repeated with Test Liquid 3 and progressively higher
Test Liquid numbers B%ﬁFﬁS%%%ﬁ@%ﬁ%ef‘aﬁt er%agﬁeg%\p r@gr&gpwléuaﬁﬁ% the substrate) is
observed. The @steasititomhehigbdsttivestiidoigemuim @ngtheit dOespod pes eBatietingo the substrate.
Higher scores indicate greater repellency. 10. Test Met = Oi The treated samples
were tested forgbl ﬁ@ﬁge e%%?/rb@g)er%sl |§Qti% %?%E%ﬁ:dﬁgﬁdé’rﬁ%&ﬁ%ﬁﬁo’g)ﬁg@?@, conducted
as follows. A substate teapolwith taboaenas idispensivfuoictiolyshgrasprinabasty described, is

conditioned. for i f 2.hours.at 23.C 15and 20 % relative.humidity and 65C and 10 % relative
ot A sora T o B € B R e A s wice 2o h

samples. Begininitigaeithyitioiglvestimmaret ¢uidbgriiqoal (RepeitdesyRadipfuhsiichalone drop

e AL T A0 BRI P SRR BRI s o
drops are still sphzibanmtimapdnviitt oxyaikikiageagrond treldrepisgiveraopsehirmeit highest _
o o o A SO Re A AT BB ER n e e procedure s

10 polyethylene glycol-polypropylene glycol copoiymers, and
polytetramethylene glycol; polyester diols, for instance, the polyester diols
derived from polymerization of adipic acid, or other aliphatic diacids, and
organic aliphatic diols having 2 to 30 carbon atoms; non-polymeric polyols
including alkylene glycols and polyhydroxyalkanes including 1,2-

15 ethanediol, 1,2-propanol diol, 3-chloro-1,2-propanediol, 1,3-propanediol,
1,3-butanediol, 1,4-butanediol, 2,2-dimethyl-1,3-propanediol, 1,2-, 1,5-,
and 1,6-hexanediol, 2-ethyl-1,6-hexanediol, 1,8-octanediol, 1,10-
decanediol, glycerine, trimethylolethane, trimethylolpropane, 2-ethyi-2-
(hydroxymethyl)-1,3-propanediol, 1,2,6-hexanetriol, and pentaerythritol.

20 Preferred linking agents are diamines and polyamines. Preferred
polyfunctional amines useful as linking agents include: amine terminated
polyethers such as, for example, JEFFAMINE D400, JEFFAMINE ED,
and JEFFAMINE EDR-148, all from Huntsman Chemical Company, Salt
Lake City, Utah; aliphatic and cycioaliphatic amines including amino ethyi

25 piperazine, 2-methyl piperazine, 4,4’-diamino-3,3'-dimethyl
dicyclohexyimethane, 1,4-diaminocyciohexane, 1,5-diamino-3-
methyipentane, isophorone diamine, ethylene diamine, diethylene
triamine, tristhvlene tetraamine, triethylene pentamine, ethanol amine,
lysine in any of its stereoisomeric forms and salts thereof, hexane

30 diamine, and hydrazine piperazine; and arylaliphatic amines such as
xylylenediamine and a,a,a’,a’-tetramethyixylylenediamine.
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25failing to remain spherical to hemispherical, or wetting or wicking occurs.

The oil repellency

rating is ti‘;&gi hest numbered test liquid for which two of the three drops remained spherical to
hemispherical, v(\)/?{lq-’r‘%%)ﬁ{;/vicking for 30 seconds. In general, treated sample"s%fﬁ%f’?ﬁ[ﬁﬁﬁz?ﬁ 5 or more

are considered good tg.excellent; samples having a rating of one or. 30greater can he used in certain
applications. Table 2 %‘ﬁ)rﬂ?épaeqér?if%gpﬁw%%%ﬂig Qu'%%é&?%ﬁ’ﬁg‘mﬁ%%? t Solution 1
NUJOL Purifiedridindeal @ir20881@50NchIcH,/mbespdesams fninatRa B shotheadecane 4

n-tetradecane SGEJ-,%OdeC ne 6 n-decane ]kn-_octane 8 n-heptane

10

IS5

20

25

30

paholarmine, and the like

The resulting composition can be diluted with water, or further
dispersed or dissolved in a solvent selected from the groups comprising
simple alcohols and ketones that are suitable as the soivent for final
application to substrates, hereinafter the “application solvent”.

Alternatively, an agueous dispersion, made by conventional
methods with surfactants, is prepared by removing solvents by
evaporation and the use of emulsification or homogenization procedures
known to those skilled in the art. Surfactants may include anionic,
cationic, nonionic, or blends. Such solvent-free emulsions are preferred
to minimize flammability and volatile organic compounds (VOC) concerns.

The final product for application to a substrate is a dispersion (if
water based) or a solution (if solvents other than water are used) of the
product polymer.

Preferred polymers of the invention are wherein Rrhas 4 to 6

carbon atoms, p and gqis 1 and ris 0. Other preferred embodiments are
polymers wherein said fluorinated compound reacts with about 5 mol % to
about 90 mol %, and more preferably about 10 mol % fo about 70 mol %,
of said isocyanate groups. Other preferred embodiments are polymers
wherein the linking group is a diamine or polyamine.

It will be apparent to one skilled in the art that many changes to
any or all of the above procedures can also be used to optimize the
reaction conditions for obtaining maximum yield, productivity or product
quality.

The present invention further comprises a method of providing
water repellency, oil repellency and soil resistance to a substrate
comprising contacting the polymers of the invention as solutions or
dispersions with a substrate. Suitable substrates include fibrous
substrates as defined below.

The solution or dispersion of the composition of the present
invention as described above is contacted with the substrate by any
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Note: NUJOL is a trademark of Plough, Inc., for a mineral oil having a 5Saybolt viscosity of 360/390 at
38Canda zs)ecific ravity of 0.880/0.900 at 15C. Test Method 3 - Accelerated Soilin?g_Drum Test A
drum mill PRSP s used to tumble synthetic soil onto carpet samplggTW& B was

d as described in AATCC 10 T hod 123-2000, Section 8. Soil-coated bead
preparcd as oIS AR SR 225, AR 2oRaPGP Bl Hyitn HOGH BIRDL ORISR Bhomer resi

beads, 1/8 to 3/a$ éxtie(BiRdEEA] ¢im)-dipmeiter paeripkacel, ibtrk craim, ammil canister. SURLYN

is an ethylene/methacrylic acid copolymer, available from E. |. du Pont de 15Nemours and Co.,

Wimington, DE PG Rl TRHRS 0Ll SR Qe I inP i S S B Pohated on

rollers for 5 minthehéisoil-ddateddpepdsitiver s eatsy asbfrzvttite banisterof a Gagletdanmgles to insert

into the drum were prepared as follows, Total carpet sample size was 8 x 25 inch (20.3 x 63.5 cm) for
5 S A RE

these tests: Th%rga?pé‘tr%iIgoo'}FQFggﬁmspées’Wa@rPa H'th rEiGRPYHR Worter side of each
carpet sample was cuflinetlselntarhioe dispetmior(idthaphédo ftadivs)s Sy adisesive tapdrwas placed

on the backside e et pieces to hold them tagether, The carpet samples were placed in the
5clean, empty cﬁ%ﬁgﬁﬁlﬁg\éﬁh\ﬁfﬁb R‘J%ﬁg T |H8 83&5%?' %e%] %lesr]ﬁ%? & tﬁg%ﬁ%.t ?ﬁgncgaﬁ%%\}/%s held in
place in the druBunfillogttbrrigidddites 8 abrgairdnissindiedel sre8hgcageat o0 fnishbalidearings
(5/16 inch, 0.79_cm di ter) were placed | he dru ill. The drum mill lid yas, closed and sealed
with duct tape. ?%e'%i\f%?né%\j/ﬁioﬂmr ggr'?ﬁg?o#e}% dr%r-f% ﬁ%’#\efocg{‘lrﬁé’ rIJ\!-:X/&%J I r’@'tﬁ'e?lﬂﬁ ute (rpm).
The rollerserageopped andiies difeetibradéithendtucomibrerdssednibitsdroompesrids on the rollers

for an additional 2- inute rom. T r mples were removed and vacuumed
uniformly to ren#(%g\r/'ié%égﬁ%ﬁé g?%% %}%%Vs%%-ggﬁae%gb%%é%vg%c is%%r‘&%dﬂ%Tﬁ%SXI':t%dmpdifference for
the soiled carpethwiakageasureticior thartkls aftde;omieshiemesversasthermoginabunsoites carpet. Color

measurement o a nducted an the carpet following,the accelerated soiling test. For
each control ané tes%%ga’rr%%?ee%#]%ic%%gir %fQh%@érsp%i“\;\?asn?ﬁggggrea ,i‘vt'ﬁ%"-fHSaS AR I?Si?gd, and the

color of the soiletk20rebrpes vead measiarcy , el Adidasbewdteranpelbatoe anilthepediaraf, the soiled
d i itl Th iff : d h
o, using a M R e e B e B A SRR Breae on the

item, using a Minolt
carpet sample, @neé tioe averageiAE.as treadrip @ amtrdinisingst farceagpRectetst itm was of the

repeloncy. The AAE Fogr e 1 eeding L i L SRR B B ot A
positive numbepfes@Amivelicates thersexamotesdiindbrsuancaubbrateexarhple syrthetieoand vice
versa. cotton fabrics are treated, use of a wetting agent can be desirable, such as
20 ALKANOL 6112 available from E. I. du Pont de Nemours and Company,
Wilmington, 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
25  finishes are 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 suifate, available as DUPONOL WAQE
30 or SUPRALATE WAQE from Witco Cerporation, Greenwich, CT, or
SUPRALATE WAQE available from Witco, Houston TX. Examples of

such additives include processing aids, foaming agents, lubricants, anti-
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30Materials C4F9(CH2CF2)21 were prepared by reacting perfluorobutyl iodide (available from E. I.
du Pont de r!ﬁemoyrs and Company, Wilmington DE) and vinylidene fluoride (available from E. I. du

Pont de NEMaUre gﬁ&“&ompany, Wilmington DE) as described by Balagu%? tﬁgﬁm’%’ﬁ?ﬁ%ﬁsis of
Fluorinated Telg

ers, Part elomerization of Vinylidene Fluoride with Perfluoroalkyl lodides”, J.
Fluorine Chem SEUB T30 Wi 34 ReBCBEUIT, (IBHR oAb AE R A onal
distillation. EXAfetRLlE&Sdersionplerlprior ié\ iresdstisticitaskdvaseclharged votisof2EBEIDWR N3300A
HDIbased isocyanate .0 vailable from Bayer Corporation, Pittsburgh, 10PA). methyl isobutyl
ketone (MIBK, 12.1 g)égé)%o 5%3(?5% Cleutfl?tcl)r? %%r%tté) z%lu orP (f@%@eﬁ{ﬁ?gﬂﬁ e mixture was
heated to 60 C falitadedithytteecstergmbs dimpwitb addisamiohvehtib 2 &, 2 ldspe thleodettanol (30 g).
After addition w lete, the reaction temperatu s raised to 85C and held for, 3 h. A solution
contaning AERGUBE B oo S B e R R e, 208 M hihy), sonifed in
MIBK (38.3 g) aneaseaten(@@ighvisasi e ahdBe resatiray aiizblecuas Gim&handiiirred at 85 C
for an addition xgu e e d_a mixture of WITCO C-6094 (8.3 g,
available from %hé@q ggﬁgo‘ﬂﬁénﬁgﬁgﬁg\ii% %gl:)g%};ﬁi gé%%r & %aét@:e(eg%g\% d heated to 70 20 C,
was then addedsatyan@ieararevatseciidatsld fordthe MIBK . wikel istilizdhiiigerfraddicedapressure. The

resulting mixtur ravity filt r Lk filter the ired emulsion polymer.

The product of EI%%%?&%}S %é%l] %%‘)%ég) %J(ggr%érp%wépc F[\'/sg?‘s%1 3§%¥V§Cn%f8ﬁeéé?5§mmercial level loop
carpet havihg 28opalgoesreryart¢G o5 A5 gierertyneaidsjolibe appljtatitos, Wakodduted with water
and applied to ' icatio 9 IGK;up Wi | of 80! m and 400
ppm (micrograﬂ%%%@gﬁﬁég ﬁ?&gﬁl{ﬁ%%c%%%%%&%ﬁﬁf%Es%%tgé%%\}vég%%%%roven cure to
achieve a face fibediegnisetatusslusitane. F\IRNGdited ek adtiendadiimsey Ihetesapetuvds 30tested

accordingto T %e%%% %o%t@g{,\;eﬁng&lgra@&?%lgncy, oil repellency, and soil resistance. Results
of Examp

are in Table 3. The produc was applied to a sample of residential carpet (tan

tactese-cut pile carpe%ﬂi%gmp@ﬂj%rm%%@lg;ggrwgp %Gn%lf ﬁg@i%dalig _Wﬁc‘f@ﬂgﬁt with spray

application with a goal to achieve 600 ppm (micrograms pe  fluorine loading level on the 5
carpet fibéP weighth e BrRAic RN GREPE§ Haroierdiardied wbiides Beieesdévasinperature of 250 F

(121 C) for at Iwkmwi%m%ﬁgg&wggﬁgﬁ da@ﬁﬁﬂfﬂmq?@eﬁﬁ%r'\ﬂsyﬁ%? 1, 2 and 3 for water

repellency, oil repellency, and soil resistance. Results are in Table 3A. Comparative Example A
compositions include hydrocarbon copolymers of acryiates, methacrylates,

or mixtures thereof. Such copolymers can also include vinylidene
chioride, vinyl chioride, vinyl acetate, or mixtures thereof.

20 The optimal treatment for a given substrate depends on (1) the
characteristics of the fluorinated polymer of the present invention, (2) the
characteristics of the surface of the substrate, (3) the amount of fluorinated
polymer applied o the surface, (4) the method of application of the
fluorinated polymer onto the surface, and many other factors. Some

25  fluorinated polymer repelients work well on many different substrates and
are repellent to oil, water, and a wide range of other liquids. Other
fluorinated polymer repellents exhibit superior repellency on some
substrates or require higher loading levels.

The present invention further comprises substrates treated with the

30  solution or dispersion of the composition of the present invention as
described above. Suitable subsirates inciude fibrous substrates. The
fibrous substrates include fibers, yarns, fabrics, fabric blends, textiles,
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10This example demonstrated a composition prepared as in Example 1 but with no particulate
componeq}‘V dded into the reaction. A flask was charged with N3300A HDI-based is?}%anate (34.4 g,

available ffom’ (gfl(grﬁggrporation, Pittsburgh, PA), MIBK (20.2 g) and a 0 008 W8N dilaurate

solution (2.5 g) iIn. MIBK, The mixture was heated to 60 'C.15followed by the steady dropwise addition
of 1H.LH 211 21 S A A ke RS S B e S (L O R rature was
raised to 85C aagrieddiddic@ts ixtieidBl, ddiiiK (68ligsandemiail k] rhy)nyerndaddedraitt the resulting
mixture was he%gq I?z/ivr?ld st'rr‘ed ai)gS 'C forS an a(rjditional!rlz . grrtlne rgixtgre was then cooled to 70C
and a mixture o % (',CGIH 4 fi%ag g, SVAITaDbe oM WATRS @of&orgﬁon, Greenwich, CT), and
deionized watep(lysl&ig) rrodpaed/ torif0i®, was/tirepddde dpdlyea nanimity emzs reigibatedand the MIBK

was distilled under. ressure. T lting. mixture was gravity filtered.through a milk filter,
and gave the degjrelfggeHrgﬁqqs%%ﬁSpd ﬁ%ﬁﬁ@%ﬁ*ﬁ% 3}\&%’%},@%&@ evs\/:fl)s?I ]jl%%ﬂséd to carpet which
was yellow nylohypj6atynimeseclzbleyelbicnp carpbirtaiiingR8tdessiware yardréd M5ekg@isquare meter).
The compositio i i s ledtot t it lication at 25% wet
pick-up with a g%t;r%?ﬁ gé%%%%%ﬁﬁ%%%%%%%oﬁ%& %pleﬁ%égrr%éoa(ﬁggmg%?nﬁﬁg%arpet 30 fiber
weight. This wag&lreviizehy amodven caretocashivheti filverfibdlagrepsidisia 28l 21 C) for at

least one minut e S rding to-I. rwater repellency, oll
repellency, andggo%gfég@ﬁﬁitgﬁgéﬁé%irgep%%' 39??%%2}%&5&%E%%%%%%%%@gr%|e A was
applied tol& saripReofiregid Snialeagscio(whiticiesepantipile typabtarTagecns poditon was Sdiluted

with water and gapied fans,camar ity sy, prRISaLion Wil 2,998 10 Aahisve 400 pom

(micrograms per gram) fluorine loading leve carpet fiber weig his was followed by an oven
cure to achieveragisterfibancienipeaamse of ABer gl Rrig)¢othasieaseparechfrune. The carpet was

tested accordiqgacé)%eg@ﬁé\/lfﬁ;ggd%é\?ﬁ égg}ﬁ églr) v&tg&ﬁ%pﬁpg\%%,%ﬂ#éiﬁ%%?ﬁ@nd soil resistance.

Results are in Compa le’'B s exa a composition
prepared as in ExEfiplearinuavhesoentisriratesdeeivgmpedantiatiesiothreagasthants the polymer,

but was singply PRXHEAIlY &Hﬁi‘&‘#?;;ggg%“ﬁé%g!ﬁ(aggeﬁ delolRiauaiaBsatal s

i rged with
N3300A HDI-based isocyanate le from Bayer Corporation, gst\%%esr’g%}iA), MIBK (12.1

g) and a 0.005 EXeMMitEPURasatrsyMe (B 5sgicih a8 BRNTHARAavedabis fhested to 60 C followed

by the steady dropwi et L5l ,@—ém@ rQRE addition was complete,
the reaction 20 %Eﬁgﬁ was rzﬁsbe% g;'[_|0%3{E51‘C an %ﬁ%%?@ﬁ%r%%l K (35.0 g) and water
(0.8 g) were ada@umﬁ@mﬂh@vmimmaﬁwmgarré”@attmsahﬁmmmnm 12 h. The
mixure ws (e gaoleskip 06 aler e BRCERRROL AR TIE GBI QAIUT CO CE0os

(8.3 g, available from Witco Corporation, Greenwich, CT), and 87.6 g 250t delonized water. Sonication

of the mixdfire f6RBRIRNBY. thRIldISiIRsEBA O release, stain resistance and stain release.
The compositions and method of the present invention are useful to

provide excellent water repellency, oil repellency, and soil resistance fo
treated substrates. The surface properties are obtained using a polymer
containing a particulate component and a perfluoroalkyl group of from about

25 2 to about 8 carbons, preferably from about 2 to about 6 carbons. The
presence of the particulate component in the polymer structure in very
small amounts has been found to result in the ability to impart excellent
surface effect properties to substrates despite the shorter perfluoroalkyl
chain iength. The treated substrates of the present invention are useful in a

30  variety of applications and products such as clothing, protective garments,
carpet, upholstery, furnishings, and other uses. The excelleni surface
properties described above help to maintain surface cleanliness and
therefore can permit longer use.
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MIBK under reduced pressure and gravity filtration through a milk filter gave the desired emulsion
polymer. Tg the final emulsion was then added AEROXIDE LE1 fumed silica articles%%(}).OS g,
available ;Er%(r’n@@ég}%ﬁ(l rrI‘:dustries, Essen, Germany) followed by sonicatior. %ﬁ;ﬁ%&%sljg e of

Comparative Example B was appliﬁg?ti %r | ; gﬁlﬁ %6,6 commercial level loop
carpet having 28 oz/square yard (0 E EB&‘%NRN i . % n was diluted with water and
applied to the C?@%E;g#& %%ay application at 25% wet pick-up with a goal of 800 ppm and 400 ppm
(microgram pe ine on the carpet fiber weight. This was followed by an oven cure to

achieve a face filegt tgathetaturenidbBREpdikiney) for at least one minute. The 5 carpet was tested
according to Test Methods 1, 2 and 3 for water repellency, oil repellency, and soil resistance. Results

are in Table 3. The praheneit€ompaiative &xampledi wassimgitede msasypkeiof residential carpet
(tan tactese-cut pile car etdz\l'R] mposition was, diluted with water, applied ta the carpet with
spray applicatio C\?ﬁﬁﬁﬁé@ oa‘?t(g%cﬁg?é]\%aé%g’ %%R%&ﬁ@%v Srﬁygﬁ%&%ﬂpﬁ&ﬁrﬁ&%&aﬁ]g level on
the carpet fiber ezghicdlNiabasttmiomtethby as ouéimedris ihadrid\eOnN Gieder temperature of 250 F
(121 C) for at least gne minute. The carpetwas tested acgording to Test Methpds 1,.2 and 3 for water
repellency, oil r 8&?55%@%‘?\%%%%@e%%t&n@gﬂégifﬁg rgﬁr g&@r&g\&_c&:}aﬁg s[E‘%mple Microg/g F
Water RepellendgteifrfRersetien oystudriResidtarioesbdd ALEsEstenplevitiing by aqueous

liquids. Drops of water-alcohol mixtures of varying surface tensions are

10 placed on the substrate and the extent of surface wetting is determined
visually. The higher the water repeliency rating, the better the resistance
of a finished subsirate to staining by water-based substances. The
composition of water repellency test liquids is shown in Table 1.

Table 1
15 Water Repeliency Test Liguids
Water Repeliency Composition, Vol. %
Rating Number Isopropy! Alcohol Distilled Water
1 2 98
2 5 95
3 10 90 |
4 20 80
5 30 70
g 40 80
7 50 50
8 60 40
9 70 30
10 80 20
11 20 10
12 100 0
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80055 18.03 Comp Ex A 80055 18.54 +0.51 Comp Ex B 800 6 4 17.34 -0.69 Untreated Carpet
Sample 0.9 9 281365816 PCT/US2008/085296

10

15

25

30

Testing procedure: Three drops of Test Liquid 1 are placed on the
treated subsirate. 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.

Test Method 2 - Oil Repeliency

The treated sampies were tested for oil repellency by a
modification of AATCC standard Test Method No. 118, conducted as
follows. A substrate {reated with an aqueous dispersion of polymer as
previously described, is conditioned for a minimum of 2 hours at 23 °C
and 20 % relative humidity and 65 °C and 10 % refative humidity. A
series of organic liquids, identified below in Table 2, are then applied
dropwise to the samples. Beginning with the lowest numbered test liquid
(Repellency Rating No. 1), one drop (approximately 5 mm in diameter or
0.05 mL volume) is placed on each of three locations at least 5 mm apart.
The drops are observed for 30 seconds. If, at the end of this period, two
of the three drops are still spherical in shape with no wicking around the
drops, three drops of the next highest numbered liquid are placﬁed on
adjacent sites and similarly observed for 30 seconds. The procedure is
continued until one of the test liquids results in two of the three drops
failing to remain spherical to hemispherical, or wetting or wicking occurs.

The oil repellency rating is the highest numbered test liquid for
which two of the three drops remained spherical to hemispherical, with no
wicking for 30 seconds. In general, treated samples with a rating of 5 or
more are considered good to excellent; sampies having a rating of one or
greater can be used in certain applications.
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Example 1 400 6 6 17.03 Comp ExA 40055 18.95 +1.92 Table 3 shows the results on
commerci ater, oil and soil repellency for Example 1 (with re]ﬁQ}Zéjs i Agg;
ComparatiV((e(i %@(Ba%iﬁgeos\él A (no particles) and B (Comparative Example A blen edg (\%ﬁjﬁ garticles),
and an untreated carpet sample. At 800 micrograms/gram fluorine loading, Example 1 had improved
water and oil repellency and improved soil resisteaii@ éompared to the untreated carpet sample.
Example 1 and Comparative Examples A and B showed similar ratings for water and oil repellency

and soil resistance. At 400 microgramsiyraRREaaHyy EsSinilal8%howed better water and oil
repellency and a higher

Oil Repeliency Test Solution
Rating Number
1 NUJOL Purified Mineral Oil
2 65/35 NUJOL/n-hexadecane (v/v) at 21°C
3 n-hexadecane
4 n-tefradecane
5 n-dodecane
B8 n-decane
7 n-octane
8 n-heptane

Note: NUJOL is a trademark of Plough, Inc., for a mineral oil having a
5  Saybolt viscosity of 360/390 at 38 °C and a specific gravity of 0.880/0.900
at 15 °C.

Test Method 3 - Acceleratad Soiling Drum Test

A drum mill (on rollers) was used to tumble synthetic soil onto
carpet samples. Synthetic soil was prepared as described in AATCC
10 Test Method 123-2000, Section 8. Soil-coated beads were prepared as
follows. Synthetic soil, 3 g, and 1 liter of clean nylon resin beads
[SURLYN ionomer resin beads, 1/8 to 3/16 inch {(0.32 to 0.48 cm)
diameter, were placed into a clean, empty canister. SURLYN is an
ethylene/methacrylic acid copolymer, available from E. |. du Pont de
15 Nemours and Co., Wiimington, DE. The canister lid was closed and
sealed with duct tape and the canister rotated on rollers for 5 min. The
soil-coated beads were removed from the canister.
Carpet samples to insert into the drum were prepared as follows.
Total carpet sample size was 8 x 25 inch (20.3 x 83.5 cm) for these tests.
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5soll resistance than Comparative Example A at the same fluorine loading. Table 3A Example

Microg/g K lency Oil Repellency Soil Resistance AE AAE EX 17.98 Comp
Sy IR RIS

Ex A 600

The carpet pile 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

5 clean, empty drum mill with the tufts facing toward the center of the 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, 0.78 cm
diameter) were placed into the drum mill. The drum mill lid was closed
and sealed with duct tape. The drum was run on the rollers for 2-1/2 min

10 at 105 revolutions per minute (rpm). The rollers were stopped and the
direction of the drum mill reversed. The drum was run on the roliers for
an additional 2-1/2 minutes at 105 rpm. The carpet samples were
removed and vacuumed uniformly to removes excess dirt. The soil-
coated beads were discarded.

15 The AE color difference for the soiled carpet was measured for the
test and control items versus the original unsoiled carpet. Color
measurement of each 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 sampie was soiled, and the color of the soiled

20  carpet was measured. The AE is the difference between the color of the
soiled and unsoiled samples, expressed as a positive number. The color
difference was measured on each item, using a Minolta Chroma Meter
CR-410. Color readings were taken at five different areas on the carpet
sample, and the average AE was recorded. The control carpet for each

25  testitem was of the same color and construction as the test item. A iower
AE indicates less soiling and superior soil repellency. The AAE
represents the difference of the soil resistance from one example o
another. A posifive number for AAE indicaies the superior soil resistance
of one example to another and vice versa.

30 Materials
C4Fg(CHoCF2)2! were prepared by reacting perfiuorobutyl iodide

(available from E. L. du Pont de Nemours and Company, Wilmington DE)
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Comp Ex B 600 5 2 19.18 +1.20 Table 3A shows the results for water, oil and soil repellency for
> %Comparative

Example W§@§?@g}§g particles), Comparative Examples A (no particleﬁ)cjr%%g((}j?g S

Example ed with particles) on residential carpet (tan tactese-cut pile carpe
micrograms/gr luari ing. | 2 1 oj| resi iyalent repellency
compared to Caérﬂégﬂﬁaééé%g%%ré@ég%%?édgfa{)%eé' ; ‘ggﬁﬁjﬁa%%w&%%vgaéﬁﬁiroduced to an
autoclave chardeeryiane AY{CHRRYBICIH2C R2)2EETLibe) hndBdiggimenehéggrahgsiamd the reactor
heated at 240 o} I istillation to_provide
Cra(Cr2)3(CHE R B R ot SR RIS IRAR S 02 mop anc
N- 20 methylforterfhidecekyinndidess, ol ivasihe dibeno 1508507262 odih-2Re fitigture was cooled
to 100 C, fqllow, - Iti r e € Ethyl alcohol (3 mL) and
p-toluene §ulfon C ggﬁ%@%@%@%ﬁiﬁ é&%%%aegrﬁjtgﬁg%ﬁ%gﬁﬁ %‘S@ for 0.25 hours. Ethyl

formate and ethyl alcohol were removed by distillatigpte give a crude product. The crude product was
dissolved in ether, washed with 10 wt % 5aquéous sodium sulfite, water and brine, in turn, and dried
over magnesium,sifiate. PDistillation provided the alcohol product, CF3(CF2)3(CH2CF2)2CH2CH20H,
(6.59, 83 % yier)':‘B%@T—QS C at 2 mm Hg (266 Pascals). A reaction flask was charged with of

DESMODUR N3300AAtf2kcthased waeyanaged W frdoruaERiofior Raggoagypnration, Pittsburgh,
PA) , MIBK (12.1 g) and a 0.005 M dibutyltin dilaurate solution (1.5 g) in MIBK. The mixture was

heated to 60 C PARRHY IS é20\P HopVRdatiadieen BrveE Seemmiign BitSa CH20H (27.0
0). After apglitiopAyamethyl isobutyl ketone (MIBK, 12.1 g) and a 0.005 M dibutyltin

ditaurate solution (1.5 g) in MIBK. The mixture was heated to 60 °C
followed by the steady dropwise addition of 1H,1H,2H,2H-perfluorooctanol
(30 g). After addition was complete, the reaction temperature was raised
to 85°C and held for 3 h. A solution coniaining AEROXIDE LE1 (0.05 g,
15 available from Evonik Industries, Essen, Germany), sonified in MIBK
(38.3 g) and water (0.8 g) was added and the resulting mixture was heated
and stirred at 85 "C for an additional 12 h. The mixture was then cooled to
70 °C and a mixture of WITCO C-6094 (8.3 g, available from Witco
Corporation, Greenwich, CT), and deionized water (87.6 g), heated to 70
20 °C, was then added. The mixture was sonicated and the MIBK was
distilled under reduced pressure. The resulting mixture was gravity filtered
through a milk filter, and gave the desired emulsion polymer.
The product of Example 1 was applied to carpet which was yellow
nylon 6,6 commercial level loop carpet having 28 oz/square yard (0.95
25 kgfsquare meter). The composition was diluted with water and applied to
the carpet with spray application at 25% wet pick-up with a goat of 800
ppm and 400 ppm {microgram per gram) of fluorine on the carpet fiber
weight. This was followed by an oven cure to achieve a face fiber
temperature of 250 °F (121 °C) for at least one minute. The carpet was
30  tested according to Test Methods 1, 2 and 3 for water repellency, oil
repellency, and soil resistance. Results are in Table 3.
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complete, the reaction temperature was raised to 85C and held for 3 h. A 15solution containing
AEROXIDEéElf med silica particles (0.05 g, available from Evonik Industries, Essen, Germany),
sonified in"3 .?%gkgﬁgﬁsand 0.8 g water was added and the resulting mierFé”J&%%"%%%% %nd stirred at
85C for an additional l%h. 'I;QS mt|>g%lée was ‘tgeln Cé)oled }%7 géagg a méxt%lrre of V% Ta O C-6094 (8.3
g) available from Witco %8orp5?atlon,)@re8nwmw, E‘?pgn deiShized watr E’if‘?&gg‘, eated to 70C,

was then added:28psid v teofabe-aukhire chitmie dine tbendixtdiitonafa\diB Kednatéh reduced
pressure, and gravity filtration, th a milk filter. qave the desired emulsion polymer. The product of
Example 2 Waggl%f;{éﬁ(e%q?sécgﬁiﬁéﬁaﬁgﬁ iz % ()]W%a R oErin,? %ﬁ%m"\g!rfbia %o\?agl oop carpet having 28
oz/square yard #¢l8svegBifuaremieterpgraensorep gsiion fuasidéuteiingh evatesraticeapplied to the

carpet W'thssprac‘éPﬁ&’%%&P@&%?‘V%ﬂé@‘ﬁf&cﬁ%ﬁo‘«}% %ﬁ’%%' Béﬁ%ﬁr%”ﬁoaé‘&f‘é%(% %Dﬁgdc@“'crogram_ per
gram) of fluorine on the carpetTibér weight. This was followed by an oven cure to achiéve a face fiber
30 temperaturefiife23emerat@efof 2bkast(dAd Adindte af erchpet mastestddacwureihg to Test
Methods 1, 2 a t il Yy ikresi re.in Table 4.
Comparative E)lg\garr%pﬁgegg 8 S%ﬁ%ﬁé@g@’&%ﬂ ﬁ%ﬂ%@%&?g ﬁc?rr%’p%%sji?&(;%r?%&e z;%rﬁe%@girg [Ifixample 2 but
with no particulaggebempynend sddaasimtatee reRetolis Aftask TeddscBArged with N3300A HDI-based
isocyanate (20.6 g, available from Bayer 5Corporation, Pittsburgh, PA), MIBK (12.1 g) and a 0.005 M
dibutyltin dilaur&iersaiaiivg ExamMaABK. The mixture was heated to 60 C followed by the steady
dropwise addition of CE3(CF2)3(CH2CF2)2CH2CH20H (27.0 g). After addition was complete, the
reaction tdfhperature WSS &HA RIS SRMARG IFElRC S SPRICRCN IPrepRNEkaa & Fypamiavater (0.79 g)
were added and the @K BRGNS WS MeRIRE AR S S9aHED S Jondn addiionalds h. The

mixture was then cooled to 70C and a mixture of WITCO C-6094 (8.3 g) available from Witco
Corporation, Grelargrs Wit MeROgdidrcaansatt is@anpiencittéddoaradaadrasrPay8ed. The

mixture was sogigatef AR s BWas Apdiiiedensey rﬁ%@e@{mgqgl.@%@%ﬁesulting mixture

was gravity filtered through a milk filter, an iave the desired emulsion polymer: The product of

Comparative C 98438 IRUUEPHS JHlk yéignmisteress s diamescial ®8v&F loop carpet having
28 oz/squgse YapERE8 Brgltwa@a oI CRIBRRF ST WaR DM e RIRIRMsh@Papplied to

the carpet with spray application at 25% wet pick-up with a goal of 800 ppm and 400 ppm (microgram

per gram) of flubyh&onifier Hption e rHPIeHes N SIBRERR (ERPaaSVER Ware &Sathieve a face

fiber temperatugg 520Q i hakiGarer it leask ane MIMRE RIS spapet WaRIgIedaoraring to Test
Methods 1, 2 and 3 for water repellency, oil _
added and the resuits_ng mixture was heated and stirred at 85 °C for an

additional 12 h. The mixture was then cooled to 70°C and a mixture of

20 WITCO C-6094 (13.8 g, available from Witco Corporation, Greenwich,
CT), and deionized water (145.8 g), heated to 70°C, was then added. The
mixture was sonicated and the MIBK was distilled under reduced
pressure. The resulting mixture was gravity filtered through a milk filter,.
and gave the desired emulsion polymer.

25 The product of Comparative A was applied to carpet which was
yellow nylon 6,6 commercial level loop carpet having 28 oz/square yard
(0.95 kg/square meter). The composition was diluted with water and
applied to the carpet with spray appiication at 25% wet pick-up with a goal
of 800 ppm and 400 ppm (microgram per gram) of fluorine on the carpet

30 fiber weight. This was followed by an oven cure to achieve a face fiber
temperature of 250 °F (121 °C) for at least one minute. The carpet was
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25repellency, and soil resistance. Results are in Table 4, Comparative Example D This example

demonstr ition prepared as in Example 2 but wherein the part ent was not
reacted wi r%ﬁ%%@&r@gr, but was simply physically mixed with the polymgégﬁt!aggﬁ%g&gr%ngg(ﬁon. A 30

pitsburgh, PA) TR L DAt SOI008 AP A SUehed S i JPE) IMIEK. The midure

was heated to 6ep€ltioyethdpoiicassiayarofese! sdticion 6a0ERCF2)3(CH2CF2)2CH2CH20H

(27.0 g ). After additio ; ' tur i 0 Id for 3 h.
Afer 3 i MIBIK (35.0 o) e b B e e A B R o B e anc
stirred at 85C foeaidanidticampatX larmhetatigume itk cagretbolatktooroofiiiowedby the addition of a

heated mixure (100 91 AW TEL6eRBAGHBIR ENGR Carmaralian, Gifenich, CT, and

87.6 g of deionized water. Sonication of the mixture under reduced
pressure and g@eayitlaatigyeBo0gnm (0nitdireryaeegnanticbieinennising pewanen. To the final

emulsion was ttﬂﬁg gélﬁeg r@%@ﬁé\% Lﬁgrsfldvrggq&!g%eraégcéﬂso%ﬂ%gé:%ﬁé%ﬂ%y g]x Evonik

Industries, Essen, by sonication product o ve Example D was

applied to carpdeamirentempsaiurgohdd8 dofiRérdal levet leaptcpenitaimg B8e150z/square yard

(0.95 kg/squaredé]%tgg)lvgg%g%agﬁsdg%mﬁ%@pﬂrﬁ%%&@tﬁrfg%agggggkggéﬁe carpet with spray

application at 25% wet pick-up with a goa microgram per gram uorine on the carpet

fiber weighf. ThISRRISRSIGWEdEREERNeYe Al ROtorasisiense. fikestiisrasnipdrailee3dr. 250 F (121 C)

Water Repellency Oil Repellency AAE . .
This example demonstrated a composition prepared as in Example

1 but wherein the particulate component was not reacted with the polymer,
but was simply physically mixed with the polymer after its formation. A

15 flask was charged with N3300A HDI-based isocyanate (20.6 g, available
from Bayer Corporation, Pitisburgh, PA), MIBK (12.1 g) and 2 0.005 M
dibutyltin ditaurate solution (1.5 g) in MIBK. The mixture was heaied to 60
°C followed by the steady dropwise addition of 1H,1H,2H,2H-
perfluorooctanol (30 g). After addition was complete, the reaction

20 temperature was raised to 85°C and held for 3 h. After 3 h, MIBK (35.0 g)
and water (0.8 g) were added and the resulting mixture was heated and
stirred at 85°C for an additional 12 h. The mixture was then cooled to
70°C foliowed by the addition of a heated mixture (70 °C) of WITCO C-
6094 (8.3 g, available from Witco Corporation, Greenwich, CT), and 87.6 g

25  of deionized water. Sonication of the mixture followed by the distillation of
MIBK under reduced pressure and gravity filtration through a milk filter
gave the desired emulsion polymer. To the final emulsion was then added
AEROXIDE LE1 fumed silica particles (0.05 g, available from Evonik
industries, Essen, Germany) followed by sonication.

30 The product of Comparative Example B was applied to carpet
which was yellow nylon 6,6 commercial level loop carpet having 28
oz/square yard (0.95 kg/square meter). The composition was diluted with
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Soil Resistance AE Example 2 80055 24.82 Comp Ex C 800 4 5 20.25 -4.57 Comp Ex D 800 2 4

24.76 -0.0@6}%5(3%%%§2arpet Sample

10

15

20

PCT/US2008/085296

water and applied to the carpet with spray application at 25% wet pick-up
with a goal of 800 ppm and 400 ppm (microgram per gram) of fluorine on
the carpet fiber weight. This was followed by an oven cure to achieve a
face fiber temperature of 250 °F (121 °C) for at least one minute. The
carpet was tested according 1o Test Methods 1, 2 and 3 for water
repellency, oil repellency, and soil resistance. Results are in Table 3.
The product of Comparative Example B was applied to a sample of
residential carpet (tan tactese-cut pile carpet). The composition was
diiuted with water and applied to the carpet with spray application with a
goal to achieve 600 ppm (micrograms per gram) fluorine loading level on
the carpet fiber weight. This was followed by an oven cure to achieve a
face fiber temperature of 250 °F (121 °C) for at least one minute. The
carpet was tested according fo Test Methods 1, 2 and 3 for water
repellency, oil repeliency, and soil resistance. Results are in Table 3A.

Table 3
W o Soit
- ater il
Exarmol Microg/g Resistance | s ap
ampie = Repellency | Repeliency
AE
Example 1 800 5 5 18.03
Comp Ex A 800 5 5 18.54 +0.51
Comp Ex B 800 6 4 17.34 -0.69
Untreated
Carpet 0 0 0 26.19 +8.16
Sample
Example 1 400 6 6 17.03
Comp Ex A 400 5 5 18.95 +1.92

Table 3 shows the results on commercial carpet for water, oil and
soil repellency for Example 1 (with reacted particles), Comparative
Examples A (no particles) and B (Comparative Example A blended with
particles), and an untreated carpet sample. At 800 micrograms/gram
fluorine Ioading, Example 1 had improved water and oil repellency and
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00024.62-0.2

results for‘;@lgg%g%ijl 6&}139 soil repellency for

improved soil resistance compared to the untreated carpet sample.

10

15

20

Example 2 400 4 5 24.97 Comp Ex C 400 2 4 21.88 -3.09 Table 4 shows the

PCT/US2008/085296

Exampie 1 and Comparative Examples A and B showed similar ratings for

water and oil repeilency and soil resistance. At 400 micrograms/gram

loading, Exampie 1 showed better water and oil repeliency and a higher

soil resistance than Comparative Example A at the same fluorine loading.

Table 3A
Soil
: Water Qil
Examl Microg/g Resistance AAE
pie g Repellency | Repeliency
AE
600 3 2 17.9%
Exampie 1
600 5 2 19.35 +1.37
Comp Ex A
600 3 2 19.18 +1.20
Comp Ex B

Table 3A shows the results for water, oil and soil repellency for
Exampie 1 (with reacted particles), Comparative Examples A {no particles)
and B (Comparative Example A blended with particles) on residential
carpet {tan tactese-cut pile carpet). At 600 micrograms/gram fluorine
loading, Example 1 improved soil resistance and equivalent repellency
compared to Comparative Examples A and B.

Exampie 2
Ethylene (56 g) was introduced fo an autoclave charged with
CF2(CF2)3(CH2CF2)21 (714 g) and d-(+)-limonene (3.2 g), and the

reactor heated at 240 °C for 12 hours. The product was isolated by
vacuum distillation to provide CF3(CF2)}3(CH2CF2)2CH2CHol. A mixture

of CF3(CF2)3(CH2CF2)2CH2CHai (10 g, 0.02 mol) and N-

methylformamide (8.9 mL, 0.15 mol) was heated io 150 °C for 26 hours.
The mixture was cooled to 100 °C, followed by the addition of water o
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Example 2 (with reacted particles), Comparative Examples C (no particles) 5and D (Comparative

Example C blended with particles), and an untreated carpet sample. At 800 micro%éams/gpram fluorine

loading, E§<Van%p0 A improved water and oil repellency compared to the TR E et sample

and Comparati ample D. Example 2 and Comparative example C showed similar ratings for water
and oi repellen e R oS e e B A A e o
repellency than{C 6 gaatine deided@ed\the thexsam atilved s KRB (orEX@MpheuBs. Ethyl

CRICFaCF20GEACEET 00,0, 0,54 gl And oo RR/Qilds (3 9) el ShaygegL (o a pressure
vessel under nitfogen.” A'series’of thre€ 15 vacuum/nitrogen gas sequentes was then executed at -50
C and ethylenefgigeD. Ghencilidepnotiociused didsoesse etheheatst édn@ihhtlingt’410 C. The

The product wa ey SR R e SO S T ob G R gy coecter e ot

CF3CF2CF200R20R2CH2 QMEZtan Bostlipidte. THovibeilinyepaicoidpES00C at 25 mm Hg (3.3 kPa). A
. . , _ i d

Nmethy-formact A AP o P e ot Ead B e G cooted to 100

C, followed by thenasi¢itionz &b watstclig separate the crude ester. Ethyl alcohol (77 mL) and p-toluene
sulfonic acid (2.59 g) were added to the crude ester, and the reaction was stirred at 70C for 15

minutes. Then ethyl fofmatetimd feibihaizobioh et witti e DESNICIERa I B3dRArEdUCt. The 10 crude
product was dissolved in ether, w d with ous sodium sylfite, water, and prine in turn, then
Cried over ThagESHE AAVARE P2 Do A SRS HAPE SRS o Hoburgh.
CF3CF2CF20GFRCRAMBHCHAQH 4nd% ©.00sid Hisubptingipninswas o8l & gPimm Hg (5333
Pa). 15A reacti sk .was charged with of D DUR N3300A HDI- based isocyanate (20.6 g,
available from wg‘égpﬁ&ﬂﬁ , M@&%?Sﬁe%%véﬁllg&% © ) F&Eﬁ 6jt.%%%yl\§r8)|gm§ﬁin dilaurate
solution (1.5 g) &iditiBK ol OF HIGERy (G JCRGE 6T B0l (2T by the\fterastyditiopwias addition of

CF3CF2CF20CF2CF2CH2CH20H (32.1 g). After addition 20 was complete, the reaction temperature
was raised to 86eRiatBciigsr8RION LpRFRREBMARMGRIBERHGDIE 3N R EPsiRda: phrticles (0.05

g, avaiabi 1o YRR A AERRONISE TR e D UHRIEAIB Bhand water (0.8 0) was

added and the resqltinlg mixture was heated and stirred at 85 C for an additional 12 h. The mixture was
then cooled to Ryailable from Evonik Industries, Essen, Germany), sonified in 38.3 g

MIBK and 0.8 g water was added and the resulting mixture was heated
and stirred at 85°C for an additional 12 h. The mixture was then cooled to
70°C and a mixture of WITCO C-6094 (8.3 g) available from Witco

20  Corporation, Greenwich, CT, and deionized water (87.6 g), heated to
70°C, was then added. Sonication of the mixture, followed by the
distillation of MIBK under reduced pressure, and gravity filtration through a
milk filter, gave the desired emulsion polymer.

The product of Example 2 was applied to carpet which was yellow

25 nylon 6,6 commercial level loop carpet having 28 oz/sguare yard (0.95
kg/square meter). The composition was diluted with water and applied to
the carpet with spray application at 25% wet pick-up with a goal of 800
ppm and 400 ppm (microgram per gram) of fluorine on the carpet fiber
weight. This was followed by an oven cure to achieve a face fiber

30 temperature of 250 °F (121 °C) for at least one minute. The carpet was
tested according to Test Methods 1, 2 and 3 for water repellency, oil
repellency, and soil resistance. Results are in Table 4.
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25 C and a mixture of WITCO C-6094 (8.3 g, available from Witco Corporation, Greenwich, CT), and

deionized wat 7.6 q), heated to 70 C, was then added. Sonication of i wed by the
Y i

distillation 0 nder reduced pressure, and gravity filtration through a er, gave the desired
emulsion polyngg. ﬁ%l’rjgﬁ\%rlgﬁg%g ggample 3 was applied to carpet which was yellow nylon 6,6
commercial lev oz/square yard (0.95 kg/square meter). The composition was
diluted with water and-gRelist 0008 EAIBSL YAIB SR BYABBLERIR 278k WERIEkAYN a goal of

800 ppm and 400 ppm (microgram per gram) of fluorine on the carpet fiber weight. This was followed

by an oven curé teuaetitBvroPRIGE HiBts BIMPSBRINEASH2S0MRqhe ER[SioR: IdaEBsR&vAinute. The
carpet was 5 tegieg %ﬂﬁ%é@@ﬂﬂﬁm%édl‘rs%%gtg)(?@%fﬁ%”&ﬁ@’f@%%&”cy' and soil

resistance. Results are in Table 5. Comparative Exa s example demonstrated a

compositioh preépRieeraiton, BxEshorgl, mAwMIBE phititahandshibBREIHiBEfo the reaction. A

flgsk was 10 Ch@ﬁﬁﬁF‘aY%itngﬁ%ﬂo('ﬁ.g%5‘9@%%“@0%%’{@%@95%‘@ék@@'?ofw,@ayer Corporat_ion,
Pittsburgh, PA), MIBK (12.1 g) and a 0.005 M d%ltm dilaurate solution (2.5 g) in MIBK. The mixture

was heated to 60ligWetoReinepitaditaiap HispRistigidion of CF3CF2CF20CF2CF2CH2CH20H
(32.1 g). After it ' er j held for 3 h.
After 31 MIB ﬁgg@gﬁﬁéﬁgg%%%ﬂ%?@m%w, AlEe MRRISSRAERpIaR

dw e added and the resulting mixture was heated and
stirred at 85 C fihrear acithticrahierhiluFaevaixtaiscdas 860 cvaldwbto ROC andAdtenithre of WITCO

C-6094 (8,3 g, ' from Witco Corparation, Greenwich, CT),.and deionized. water 20 (87.6 g),
heated to c%@‘%ﬁgﬁéﬁeﬁ“%’éﬁ%ﬁiﬁre%é” sec')"%igafie%qd anc tﬁ%%?ék%%ﬁ%@d under reduced
pressure. The resgltigimikhure stascgratidb fikefed ahraddiianalilkZiter T asdwateeheadesired emulsion
polymer. The product of C ive E was i et.why 6,6
commercial Ievé%?&%%é?ﬁfﬁ@ﬁg%g gz%%%%%%?a\??jﬁ?§&§§gg§a@§n§§f%%g£%1%osition was
diluted with watéfizedCappbeationthéreampetaitic Spanydapgptedtian weBSUSTE lckeqiadith a goal of

800 d 400 ' lJor] the. t fi i ' foll d
by an oven curd 10 SOV 0 e BT e W T e
carpet wa$iestd¢ﬁimmidgnoeﬁesmmm.meﬁuﬁmmmgelwasw@iwt@'p‘éﬂwady, and soil

resistance. Reshg]l;;g [ I FI' blfﬁtgr g@%@%’%ﬂ%% Eé%mgdeeﬁvuigé;%% pogpple demonstrated a

composition prepared as in Example erein the particu nent was not reacted with the
polymer, but was simplyghysidadly ohikechpétetive o yateapfitedtisofoanasionns!s Wask was charged

i S0 Lt SOl C06.8 G LM SoAPen S T M

followed by the &&dkadsopaiearzrigitionl bECRETR3TFROGEEG R HECHAEE (@70 g). After addition
| ' i .

was 10 cogyplete, e S3G IERSIANE MR 6 PBC/300 DEKLIEL 5 s ARy MIEK (350

g) and water (O. were added an ng mixture was heated and st for an
additional 12 h.oftfE9thpporanhd Weporodeibtegred fedbgredry witfhiatarion diea¢asaid mixture (70

C) of WITCO Cref4 fich) SaIghle ERRIANISR CRTADERLEn o ECHERIPh ) e deionized water

(87.6 g). Sonication of thie mixture followed by the distillation of MIBK under reduced pressure and

gravity filtration imnesatarmiok 8hér Fallthélidsired easiision pinuirr. Thetharpeavé@aulsion was then
added AEROX'B%%@ééeaa&%aivaarae{%ﬁéﬂsoﬁ,g.z ARG figmEypitiengystiies. Essen,

Germany) followe
25  repellency, and soil resistance. Results are in Table 4,

Comparative Example D

This example demonstrated a composition prepared as in Example
2 but wherein the particulate component was not reacted with the polymer,
but was simply physically mixed with the polymer after its formation. A
30 flask was charged with N3300A HDI-based isocyanate (20.6 g, available
from Bayer Corporation, Pittsburgh, PA), MIBK (12.1 g) and a 0.005 M
dibutyltin dilaurate solution (1.5 g) in MIBK. The mixture was heated to 60
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20son ication. The product of Comparative Example F was applied to carpet which was yellow
nylon 6, 6 oﬁ% veI loop carpet having 28 oz/square yard (0.95 k g%%, The
composmon was diluted with water and applied to the carpet with spray app ica |on at /0 wet pick-up

with a goal 25 Omw%ﬂ?ﬁ.ew a%%g?@m)sgfafmmgp the carpet fiber weight. This was

followed by an oven cure t er temperature of 250F (121 C) for at least one minute.

The carpet wasGEgiéeagsticting o Eéstinfethpddii(27 &ra 3 bfieradditpr Mg godirieillency, and
ol Resistance Ko RHE EARSEbHis JF S EAPAoTS i haatr 1or S . Bierd ) 01 Fepetiene
MIBK (35.0 g) and water (0.8 g) were added and the resulting mixture was
5 heated and stirred at 85°C for an additional 12 h. The mixiure was then
cooled to 70°C followed by the addition of a heated mixture (70 °C) of 8.3
g WITCO C-6094 available from Witco Corporation, Greenwich, CT, and
87.6 g of deionized water. Sonication of the mixiure followed by the
distillation of MIBK under reduced pressure and gravity filtration through a
10 milk filter gave the desired emulsion polymer. To the final emulsion was
then added AEROXIDE LE1 fumed silica particies (0.05 g, available from
Evonik industries, Essen, Germany) followed by sonication.
The product of Comparative Example D was applied to carpet
which was yellow nylon 6,6 commercial level ioop carpet having 28
15 oz/square yard (0.95 kg/square meter). The composition was diluted with
water and applied to the carpet with spray application at 25% wet pick-up
with a goal of 800 ppm (microgram per gram) of fluorine on the carpet fiber
weight. This was followed by an oven cure to achieve a face fiber
temperature of 250 °F {121 °C) for at least one minute. The carpet was
20  tested according to Test Methods 1, 2 and 3 for water repellency, oil
repellency, and soil resistance. Results are in Table 4.
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4 33.82 +5.22 Comp Ex F 800 5 4 30.91 +2.31 Untreated Carpet Sample 0 0 0 23.29 -5.31

Example 3,300 00076108 PCT/US2008/085296
Table 4
Soil
. Wat Oil
. l Microg/g ater ' Resistance |y \p
xample F Repellency | Repellency
AE
Example 2 800 3 . 2482
CompExC | 800 4 5 2025 | 457
Comp Ex D 800 2 4 24.76 -0.06
Untreated
Carpet 0 0 0 2462 | 02
Sample
Example 2 400 4 > 24.97
Comp Ex C 400 2 4 21.88 -3.09

Table 4 shows the results for water, oil and soil repeliency for
Example 2 (with reacted particles), Comparative Examples C (no particles)
5 and D (Comparative Example C blended with particles), and an untreated
carpet sample. At 800 micrograms/gram fluorine loading, Example 2 had
improved water and oil repellency compared to the untreated carpet
sample and Comparative Example D. Example 2 and Comparative
~ example C showed similar ratings for water and oil repellency. At 400
10 micrograms/gram loading, Example 2 had improved water and oii
repeliency than Comparative Example A at the same fluorine loading.

Exampie 3
CF3CFoCF2OCFoCF 2! (100 g, 0.24 mol) and benzoy! peroxide (3
g) were charged to a pressure vessel under nitrogen. A series of three
13 vacuum/nitrogen gas sequences was then executed at —50 °C and
ethyiene (18 g, 0.64 mol) was introduced. The vessel was heated for 24
hour at 110 °C. The autoclave was cooled to 0 °C and opened after
degassing. Then the product was collected in a bottle. The product was
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44 25.31 Comp Ex E 4005 4 31.79 +6.48 Table 5 shows the results for water, oil and soil repellency
for Example 3 (with reacted particles), Comparative Examples E (no particles) 5 and F (Comparative

Example E wgﬁg /Fx]/%ghparticles), and an untreated carpet sample. At 8QQ.mickogarasigram fluorine
e3dhade

loading, Examp guivalent water and oil repellency and improved soll resistance to

Comparative ExagglfsERitfadyiiedpsceicesisiercserb i sisriceamRies Was better,

Example 3 showed an inCrease in 0il and water 10 repellency compared to the untreated carpet
sample. At 400 micribggapositvean adinl; BkamplenHga@ SdcRallent water and oil repellency as the
Comparative Example E but had improved soil resistance at the same fluorine loading. Example 4

15A one gallon reactor W8 isheryRtGhiar pafprietnidnyHakta (98 eh, 868 §'dvailable from E. I.

du Pont de Nemours and C ilminat ) I C ian, ethy and
tetrafluoroethylen%rﬁ? atﬁ(}f%g%ggvr@éga%ﬁd%% Eglﬁﬂﬁl)eggﬁgiﬁgac %ﬁ 86%1%5?96 4E1'|!’1.l7$?<§103 Pa). The
reaction was iherhretaddad 70 €. 026 bthylse thadeastianuspscngledddin 9 3 ratio were added
until pressure reagied, 150248/ A3BRr & Bspavpasxidarobyien (Ewd jpaddgeroxide in

150 g perfluoroethyleétgg;iodide) was added at 1mL/min rate for 1 hour. Gas feed ratio was adjusted to
1:1 of ethylene arfd%snbraRroetRHERe BRPEIRE PrbtaaRIhYRTE RS P05 S8 103 x 103 Pa).

After about 679 ofgtlyIanes wasasdea, wathatfadencrond RirafuenaateyleTrdeedsyvere stopped.
The reaction was heated at 70 % for arE)t er 8 EéJur@. ;he volatiles wer rem%}/eq b¥hvacuum
distillation at roonfERAsRARARINK FIRRIRL WETEHRLRY AL I ME A EHEHPIRIER cdfined

1,1,2,2,5,5,6.6- 1¢natiahydpsiaerdisbobdabittatiscanaabiis?, XBh5a66:01% 50diom

dodecahydroperfidgea-1 0d0daderang AR HACHAMPRRPSRIN 2R Rih @ifste. The
product was then distilled to give 199 g of
CFaGFoCF20CF2CF2CHaCHoOH in 85 % yield. The boiling point was

71~73 °C at 40 mm Hg (5333 Pa).

15 A reaction flask was charged with of DESMODUR N3300A HDi-
based isocyanate (20.6 g, available from Bayer Corporation, Pittsburgh,
PA), MIBK (12.1 g) and a 0.005 M dibutyltin dilaurate solution (1.5 g) in
MIBK. The mixture was heated to 60 "C followed by the steady dropwise
addition of CF3CF2CF20CF2CF2CHoCH20H (32.1 g). After addition

20  was complete, the reaction temperature was raised to 85°C and held for
3 h. A solution containing AEROXIDE LE1 fumed silica particles (0.05 g,
available from Evonik Industries, Essen, Germany), sonified in MIBK (38.3
g) and water (0.8 g) was added and the resulting mixture was heated and
stirred at 85 °C for an additional 12 h. The mixture was then cooled o 70

25  °C and a mixture of WITCO C-6094 (8.3 g, availabie from Witco
Corporation, Greenwich, CT), and deionized water (87.6 g), heated to 70
°C, was then added. Sonication of the mixture, followed by the distillation
of MIBK under reduced pressure, and gravity filtration through a milk filter,
gave the desired emulsion polymer.

30 The product of Example 3 was applied to carpet which was yellow
nylon 6,6 commercial level foop carpet having 28 oz/square yard (0.95
kg/square meter). The composition was diluted with water and applied o
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The mixture of iodides, containing 1,1,2,2,5,5,6,6- octahydroperfluoro-1-iodooctane and
1,1,2,2,5,5,6,6,9,9,10,10- 15 dodecahydroperfluoro-1-iodododecane (46.59) and N-methylformamide
(NMF) (273 Wb)z%%%%%?sted to 150C for 19 hours. The reaction mixture Wﬁf@ﬁﬂ%s\%g water

0

(4X500 mL) to give a residue. A mixture of this residue, ethanol (200 mL), and concentrated

hydrochloric acd g1 Bk AP S AARELIBAGP2SISTBPRIAIBMIRY 4ol ebe reaction 20

mixture was poured into water (300mL). The solid was washed with water (2X75 mL) and dried under
vacuum (2 torr) tPBPEBNARRURP B GRS 02 granief SsRtinsan the carpet fiber

1,2,2,5,5,6,6-octafpsdiepertiorpad AEWd 89tn oven cure to achieve a face fiber _
1,1,2,2,5,5,6,6,9,9,1 ,10-dodeca£%/droperfluoro-l-dodecanol as major components. 25A reaction flask

was charged withtoMBEEMESONRCR 3B EdA HB)-BRabF Ao QPmANEYSD 6 B SHRELE R om Bayer
Corporation, Pittstigtel, dobdrdiHBHo(Test Meandia 0.00m¥3libutytiterdipatiriecgobition (1.5 g) in MIBK.

The mixture was heated to 60 'C followed by the steady dropwi ddition of a mixture of
1525566 00 MR TAETRrARS Resus SF8H P!

301’1’2'2'5’5’6'6’8%%?39?\9@%?5? grgperfluoro-l-dodecanol (33.3 g). After addition was complete,

the reaction temp C and held for 3 h. A solution containing AEROXIDE LE1
(0.05 g, available from Enqaik,lngisriesnEsseBida e aaipbsooifiadiaidbis (3&3msed water (0.8

g) was added and_the resulting mixture was heated and stirred at 85 C for an additional 12 h. The

mixture was then SGoeH1R 7P REHIGY'8 I SaTIRPEPI A CED e 3Ty AR AT Witco
Corporation,j GreesmaigedGith ABE 0B RIDEdavie s sraicheotediavaithiwastheapadded.
Sonication of the mixture, followed by the djsti|lati IBK under.r .pressure, and gravity
filtration through aglﬁﬁﬁ?fﬁftté??gg\'/ Sﬁ%ﬁegr@d @r%ﬁ%%%%g ?ﬁ?@@'ﬁ@%&%ﬁ‘c ucﬁﬁé?(ample 4 was
applied to carpet ditichateasopatiou(Byian & 6AdBHNENciahilduet loap bagded bad28 oz/square yard
(0.95 10 kg/squar )T cg;wﬁaf' ' ' ith water and applied to the carpet with
spray application g’tﬁggﬁ(ﬁﬁ&%‘ﬁ%k-up itﬁﬁ%B ‘éé:{)%? cé)i#J gfdﬁgjb\%lfn and 400 ppm (microgram per gram) of
fluorine on the cafpesfibeCelgh TRiwake ttlaWbd B dnodveiitet rdedtianhiase a face fiber
temperature Qf 250 F (121 C) for at least one minute. The car test ding to Test
Methods 1, é%andc\?%&égter ?e'i:?c—zel%'r?gjt,em [:)r":‘:('errail(t-:}l’IE(’-:‘en\év)‘?,c'sa(?ra?i ggi?égﬁggg?éegsﬁfgﬁé in Table 6.
Comparative Exafde &h, MIFKi§28xdgpedaamndiate ¢ hveeie podied @pidparesdting Example 4 but

with no particulate, gmpangnt addes Intp divdg aetien &\dsk wasathehased 1l N3S00A
HDI-based isocyanate (20.6 g, available from Bayer Corporation, Pittsburgh, PA), MIBK (12.1 g) and a
0.005 M dibutyltinifineteasolnan s eeisdioid MBRIdraevide e WHE k€ fe® @946 Bilowed by the
steady dropwise adgifighofaminiis ChilndratoR, Geeaiaty irne s IdMLéancaRiRd

1,1,2,2,5,5,6,6,9,9,10,10- . . .
30" (876 g), heated to 70°C, was then added. The mixture was sonicated and

the MIBK was distilled under reduced pressure. The resulting mixiure was

gravity filtered through a milk filter, and gave the desired emulsion
polymer.
The product of Comparative E was applied to carpet which was
25  yellow nylon 8,6 commercial level loop carpet having 28 oz/square yard
(0.95 kg/square meter). The composition was diluted with water and
applied to the carpet with spray application at 25% wet pick-up with a goal
of 800 ppm and 400 ppm (microgram per gram) of fluorine on the carpet
fiber weight. This was followed by an oven cure to achieve a face fiber
30 temperature of 250 °F (121 °C) for at least one minute. The carpet was
tested according to Test Methods 1, 2 and 3 for water repeliency, oil
repellency, and soil resistance. Results are in Table 5.
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25dodecahydroperfluoro-1-dodecanol (33.3 g). After addition was complete, the reaction temperature
was raised to 85 C and held for 3 h. After 3 h, MIBK (38.3 g) and water (0.79 g) were added and the

resulting mi)\%ﬁ%{%@%&}ﬁted and stirred at 85 C for an additional 12 h. T%%B%Xgaﬁéhen cooled to
ration,

70C and a mixture o CO C-6094 (8.3 g, available from 30 Witco Corpo r@enwich, CT),
and deionized wager {87 8:4). rgated to7O0t, was then added. The mixture was sonicated and the
MIBK was distilled under reduced pressure. The resulting mixture was gravity filtered through a milk
filter, and gave the desirtisiaxdsipiz pelymestratedlaepreastied CepweachtyerExeammieeG was applied

to carpet which w llow nylqn 6,6 commercial level loop carpet hayi square 5 yard (0.95
kg/square meter). Me{e\é%r%r (}){35?[% vavlggzr”g% e(ajvmvi?ﬁr\lﬁg?e\?%sn ‘%68 |é;(%1/é ?oq’}lﬁg g@r&%ﬁmﬁ?’spray

application at Z_S%WVQtasimw\myai@ﬂal mfmm@WM&fomper@ram) of fluorine
on the carpet 'beﬁ¥§ ol This s JRENSH 5X AbRYERLH S %Qi@g?@éy%w% mperature of

250 F (121 C) for at least one minute. The carpet was 10 tested according t Test Methods 1, 2 and 3
for water repellenfgroaypeferepratiens Hitidyisen fARMBIS(Are Tig ramead) 8@varative Example

H  This examgls demanRiiRiRe SoR/MHRSIEY) Man@IRd aadminiaraniag hettadesep the

particulate component was not reacted with the polymer, 15but was simply physically mixed with the

polymer after its fornfiRMeARLIE SR ARV BRIPRAMPBDRTHDI-based isocyanate (20.6 g, available

from Bayer CorpMWWWN&%é%l @rangd)a AaNtdibutyin dilaurate solution (1.5
g) in MIBK. The mixture was heated to 60 C followed by the stead%sgropwise addition of a mixture of
1,2,2,5,5,6,6L0200e04Mate pEieITRRE DD EREIRS rakeL Was raisedsie 853(3 gngpheld for 3 h.

dodecahydroperflygeg-3 lagesrneb(83 P4hid Akesradditionwens sedeaielied the resaeiiag temperature
was raised to 85 C and held for 3 h. After 3 h, MIBK (35,0 gégan water (ﬁ 8 g).were added and the
i

resulting mixture WRSHEMNSS HRE'SHANY SHEEE FLENLR 459928 MikifeWdE Ben 25 cooled
to 70 C followed hyz¥¢hadditioefta heaad mvedrey HeGHaftidH T O Ke&884r(Rt3rg (A0ailable from

Witco Corporation, Gr ich, ionize ter (87 . Sonication of the mixture followed
by the distillation o??/ﬁ%?ﬁr@c?%r&égoogz%%gﬁggsamaﬂ%%%'[ng/it\{? ?ﬂ%’a@%?ﬁ?%‘ﬁé’h a milk filter gave the
desired emulsion Bobameici,dCthp findldsnonigieth waisr38 Tife g JadsierioatiiOX Ibe€ mkilfamed silica
particles (0.05 g, | r ' | Eosep jcation. The
product of Compa?%%\/l%%ib&r%%e% Wﬁ%ﬂ%ﬁyﬁg carpetxg\/??{:%%vrgge%m%v%ﬂﬁér% gﬂép commercial level
loop carpet havindstiessbinuen vamiloiler asue iRec ridee) emiisihisigioen Wadhiuted with water
and applied to thergarRet EBSNAY RRRlisadien Ak RIRIWE! DK UmMBAtBiRgQIraéiB80 ppm and 400

ppm (microgram per gram) of fluorine on the carpet fiber weight. This was followed by an oven cure to
achieve a face fib&-SXGnDEiR0IR Beoshvefk INeyshics: eSednRFHRANY) PHEEHR was tested

according tozfest ddatbsitsnl, 2 and 3 for water repellency, oil repellency, and soil resistance. Results
are in Table 6. Table 6 lf'@fg '

ns%lg uct of Comparative Example F was applied to carpet which
was yellow nylon 6,6 commercial level loop carpet having 28 oz/square
yard (0.95 kg/square meter). The composition was diluted with water and
applied to the carpet with spray application at 256% wet pick-up with a goal

25  of 800 ppm (microgram per gram) of fluorine on the carpet fiber weight.
This was followed by an oven cure to achieve a face fiber temperature of
250 °F (121 °C) for at least one minute. The carpet was tested according
to Test Methods 1, 2 and 3 for water repellency, oil repellency, and soil
resistance. Results are in Table 5.
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Microg/g F Water Repellency Oil Repellency Soil Resistance 6,E ME Example 4 800 35 17.10 Comp
Ex G 80025 18,23 -+-1.13 Comp Ex H 800 1

WO 2009/076108 PCT/US2008/(185296
Table b
, Soil
Water Ol Resistance
Example | Microg/g F | Repellency | Repellency AE AAE
800 4 4 28.60
Example 3
800 5 4 33.82 +5.22
Comp Ex E
800 5 4 30.91 +2.31
Comp Ex F
Untreated
Carpet 0 0 0 23.25 -5.31
Sample
400 4 4 25.31
Example 3
400 5 4 31.79 +6.48
Comp Ex E

Table 5 shows the results for water, oil and soil repeliency for

Example 3 (with reacted particies), Comparative Examples E (no particles)

5 and F {(Comparative Example E blended with particles), and an untreated
carpet sample. At 800 micrograms/gram fluorine loading, Example 3 had
equivaient water and oil repellency and improved soil resistance to
Comparative Examples E and F. While the soil resistance of the unireated
samples was better, Example 3 showed an increase in oil and water

10 repellency compared o the untreated carpet sample. At 400

micrograms/gram loading, Example 3 had equivalent water and oil
repeliency as the Compafative Example E but had improved soil
resistance at the same fluorine loading.

Example 4

15 A one galion reactor was éharged with perfluoroethylethy! iodide
(PFEEL, 850 g, available from E. I. du Pont de Nemours and Company,
Wilmington, DE). After cool evacuation, ethylene and tetrafluoroethylene
in 27:73 ratio were added until pressure reached 60psig (413.7 x 103 Pa).
The reaction was then heated to 70 °C. More ethylene and
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4 22.36 +5.26 Untreated Carpet Sample 0 0 0 24.50 +7.4 Example 4 400 25 16.56 Comp Ex G

400

WO 2009/076108 PCT/US2008/085296
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tetraflucroethylene in 27:73 ratio were added until pressure reached
160psig (1103 x 103 Pa). A lauroyl peroxide solution (4 g lauroy! peroxide
in 150 g perfluoroethylethy! iodide) was added at 1mL/min rate for 1 hour.
Gas feed ratio was adjusted to 1:1 of ethylene and tetrafluoroethylene and
the pressure maintained at 160 psig (1103 x 103 Pa). After about 67g of
ethylene was added, both ethylene and tetrafluoroethylene feeds were
stopped. The reaction was heated at 70 °C for another 8 hours. The
volatiles were removed by vacuum distillation at room temperature. A
mixture of iodides (773 g) was obtained, which contained 1,1,2,2,5,5,6,6-
octahydroperfluoro-1-iodooctane and 1,1,2,2,5,5,6,6,9,9,10,10-
dodecahydroperfluoro-1-iodododecane as major components in about 2:1
ratio.

The mixture of iodides, containing 1,1,2,2,5,5,6,6-
octahydroperfluoro-1-iodooctane and 1,1,2,2,5,5,6,6,9,9,10,10-
dodecahydroperfluoro-1-iodododecane (46.5 g) and N-methylformamide
(NMF) (273 mL) was heated to 150°C for 19 hours. The reaction mixture
was washed with water (4X500 mL) to give a residue. A mixture of this
residue, ethanol (200 mL), and concentrated hydrochloric acid (1 ml) was
gently refluxed (85°C bath temperature) for 24 hours. The reaction
mixture was poured into water (300mL). The solid was washed with water
(2X75 mL) and dried under vacuum (2 torr) to give a mixture of alcohols,
26.5 g, which contained 1,2,2,5,5,6,6-octahydroperfluoro-1-octanol and
1,1,2,2,5,5,6,6,9,9,10,10-dodecahydroperfiuoro-1-dodecanol as major
components.

A reaction flask was charged with of DESMODUR N3300A HDI-
based isocyanate (20.6 g, available from Bayer Corporation, Pittsburgh,
PA), MIBK (12.1 g) and a 0.005 M dibutyltin dilaurate solution (1.5g) In
MIBK. The mixture was heated to 60 "C followed by the steady dropwise
addition of a mixture of 1,2,2,5,5,6,6-octahydroperfluoro-1-octanol and
1,1.2,2,5,5,6,6,9,9,10,10-dodecahydroperfiuoro-1-dodecanol (33.3 g).
After addition was complete, the reaction temperature was raised to 85°C
and held for 3 h. A solution containing AEROXIDE LE1 (0.05 g, available
from Evonik industries, Essen, Germany), sonified in MIBK (38.3 g) and
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2517.98 +1,42 10Table 6 shows the results for water, oil and soil repellency for Example 4 (with
reacted particles), Comparative Examples G (no particles) and H (Comparative Example G blended

with particleg{}, ﬂtﬂﬁ(ﬂ é{%reated carpet sample. At 800 micrograms/gramljkjlq[m%d%%im, Example 4
had improved water and oil repellency and improved soil 15 resistance compared to the untreated

carpet sample and,GamERINGRITRIES S R b NADA FSOURAINIIERadodErample 4 had

equivalent water and oil repéllency and a h%her soil resistance than Comparative Example G, at the

same fluorine loadh@p €x ditiongl diBity| theditaiHateRaiRAnesied IR iSh&(RBK) solution

(.004 g/gMIBK) wasriagie Ry waving 8-23mqbiBatinwammeurshioiis odviiBi&tiond-neck 250 mL
round bottom flask was set-up with an addition funnel, %\}hﬁrmocou‘%&; m?&fb&;ical ﬁtirrer, nitrogen
it 4 tQa d

inlet, condenser, SHEYAY el TRRRRNZRANAIRANith HirB58 WE& 181y then cooled.
The flask was chaigeddvitobitgtibh dfthatndtiiperfoloobexanblk 38 6iatoof FREBKODUR 1100
(isocyanate, available from Bayer Corparation, Pittsburgh. PA). and 19.7 ..The reaction
mixture 10 was héd %ftrcé%%@ o?f’(?vﬁsetﬂ'%yatrﬁd; r%vtpT)? iﬁ'ﬁ%%od?ﬁ%‘lﬁogpgjéﬂ SP gf’ﬁ%i%ﬁj{%%hgia the
addition funnel. AdesisEtemufsion BOY@to 104.4 C was observed. The temperature of the reaction

mixiure was then raised { gafodid BEISBRAIC QB4R el BRKINRL F ggticles (83.0

mg, available from Evoni ustries, Essen, Germany), were sonicated 15 twice for 20 seconds each

in 70.09 g of MIBRYTHi$ isairedraiatheyehippscces vrE Rl Rt AS SHASH@ 15y Vs 40&%on of 12.36 g of
water and hegtinggiSpareRENGNL Wb eB AR Qfithe (PactvaisoMaNMas RIE sigamedfully reactive,

the resulting solution was then cooled to 70C to yield an intermediate material. 20ln a 250 mL
Erlenmeyer flask, 5B G REMILD BREYRPRICREATS! ¢ dfddRIR RSN R0k 4EQ%nd heated in a
water bath to 70Cpdhisselubonwasriicogdaedde o alfthedntermethiateanaefisdgenerated in the
above paragraph in a ﬁlﬁs{jc, beakeTr ‘ﬁ{’]d Séi%icated twice fortl mwute ea{x:h. The solution was then
rotary evaporated"i’g3I OVQIWR. ) %L?Iﬂl?& LIS WAL A& l%f]‘z’FZ(ﬁ)ugh a milk filter. The
percent solids of tlespehpatues wieBbaiFu1Z20 Y ahat tid@4st was mbode 10 Be. Favpgiredact of Example 5
was applied fg Ca@g{e\ﬁ@‘&gow&ﬁg}/ %I%st Methods 1, 2 and 3 for water repellency, oil

repeliency, and soil resistance. Resuits are in Table 6.

Comparative Example G

This example demonstrated a composition prepared as in Example
4 but with no particulate component added into the reaction. A flask was

20 charged with N3300A HDI-based isocyanate (20.6 g, available from Bayer
Corporation, Pitisburgh, PA), MIBK (12.1 g) and a 0.005 M dibutyltin
dilaurate solution (2.5 g) in MIBK. The mixture was heated to 60 °C
followed by the steady dropwise addition of a mixture of 1,2,2,5,5,6,6-
octahydroperfiuoro-1-octanol and 1,1,2,2,5,5,6,6,9,9,10,10-

25  dodecahydroperfluoro-1-dodecanol (33.3 g). After addition was complete,
the reaction temperature was raised to 85 "C and held for 3 h. After 3 h,
MIBK (38.3 g} and water (0.79 g) were added and the resulting mixture
was heated and stirred at 85 *C for an additional 12 h. The mixture was
then cooled to 70°C and a mixture of WITCO C-6094 (8.3 g, available from

30  Witco Corporation, Greenwich, CT), and deionized water (87.6 g), heated
to 70°C, was then added. The mixiure was sonicated and the MIBK was
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nylon 6,6 commercial level loop carpet having 28 oz/square yard (0.95 kg/square meter). The
composition was diluted with water and applied to 30 the carpet with spray application at 25% wet
pick-up with @899&9%7@9)@ ppm (microgram per gram) of fluorine on the CaPE/ QQWSXY@%L This was
followed by an oven cure to achieve a face fiber temperature of 250 F (121 C) for at least one minute.

The carpet was tegigfl APGARNPELIN JESHMERES $nd ArdidAgririaerans!igacuy dileepgliency, and

soil resistance. Results are in Table 7. Example 6 5The procedure of Example 5 was repeated using

AEROXIDE LE2 itk g18'dkiiliracaner s R R B7S Tt e HeR PaN Bfhurate/methyl isobutylketone

(MIBK) solution (0.004 gigd/hRddLiviass Dadpdnafds Bgathal a0k trediinieampeunseiodich g MIBK. A
4-neck 250 mL round bottom fl?skélﬁs set-u% w?grﬂ an %ddition furtmel,,the o%?%@le mechanical
stirrer, 10nitrogeniARY S GHHBHSE: 6 hEPGUB TG SYRLPRRICHRE NAYRY aitRHRAYGER, heated to 60C,
and then cooked. Vheiflagiovkassobargedetdth Stheg tohidddtingkpe diutedvekanaiedhb6d g of
DESMODUR N100 (isocyanate, available from Bayer Corpaoration, Pitt P4, 9.71 g MIBK.
The reaction mixtdr 6%183{ %Eﬁl e%a{B%dv fgﬁgg e%@%%éoﬁéé%%is@é%%%%ﬁ (‘jkf)@?.fggjaoﬁf tin solution
via the addition funh@00APexetteADirmm G0 0CEar0Per Graas olfuiiad oTHeedaRs ature of the

reaction mixiure YRS RJAISSH IO RS CABIALLY/ah A BRSLEMALS AERRIDE LE2 paricles

(83.6 mg, available onik Indu§trles, Essen, Germany), were sonicated twice for 20 seconds
each in 20 70.09 éeaIRaraireraf?afixttnd flasthEn aHigeg 0B Borl FSIBREIYARe addition of

12.36 g of wager aadibgaiingatiple PusiN@itoldeadief $her ety risammnales were deemed fully
reactive, the resulting solution was then cooled tg 70 C t%yield% mediate material. In a 250 mL

, n inter
Erlenmeyer flask, §RESEHCWiRS 4365 HANRS:s. TP A QIR 8vater were added and heated in
a water bath to 7080:#!&5%@%%%51@@ added to 85 g of the intermediate material generated in

the above paragra Kerand sonicated twice for 1 minute each. The solution was then

rotary evaporated to renve diHpie Ripnastdtingesodutionpeastitrepréiered f3rougkeanpidk filter. The
percent solids 30 of this polymer was about 30 % and the % 10.% roduct of
Example 6 was agpﬂgﬁv\%ec%r%ép‘\?vﬁ?c%%gﬂtsteygﬂ(r)n ?’1@%%1 ) éolxr%rl?r%%e%rgellgl é%\pe 8&? %S%t having 28
oz/square yd#l (0198 vkegssiogrle piatsce!ifheisethpwibition podyiladieniitHaveaticmdapplied to the

fluorine on the car o e e e
temperature of 2500 EREYErCE)FtRe s FIMORHTBINE /DhM B Id 2n3) eaded @888riing to Test
Methods 1, 2 and gdgrvpter sersieaayion [eredsacimnd saikrasialraceadlesaliy a6eon Table 7.
°C foliowed by the steady dropwise addition of a mixture of 1,2,2,5,5,6,6-
20  octahydroperfluoro-t-octanol and 1,1,2,2,5,5,6,6,9,9,10,10-
dodecahydroperfluoro-1-dodecanol (33.3 g). After addition was compiete,

the reaction temperature was raised to 85 °C and held for 3 h. After 3 h,
MIBK (35.0 g) and water (0.8 g) were added and the resulting mixture was
heated and stirred at 85 °C for an additional 12 h. The mixiure was then
25 cooled to 70 °C followed by the addition of a heated mixture (70 °C) of
WITCO C-6094 (8.3 g, available from Witco Corporation, Greenwich, CT),
and deionized water {87.6 g). Sonication of the mixture followed by the
distillation of MIBK under reduced pressure and gravity filtration through a
milk filter gave the desired emulsion polymer. To the final emulsion was
30  then added AEROXIDE LE1 fumed silica particles (0.05 g, available from
Evonik Industries, Essen, Germany) followed by sonication.
The product of Comparative Example H was applied to carpet which
was yellow nylon 6,6 commercial level loop carpet having 28 oz/square
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Example 7 The procedure of Example 5 was repeated using AEROXIDE LE 3 10in Example 7 in place
of AEROXIDE LEL1. A dibutyl tin dilaurate/methyl isobutylketone (MIBK) solution (.004 g/g MIBK) was

made by' ad%fu*&g2
set-up with an a
outlet. The flask
with 50 g 1H,1H

yand
by

Bayer CorporatioPPi

Repied

’f&; the tin compound to 62.5 g MIBK. A 4-neck 25
unnel, thermocouple, mechanical stirrer, nitrogen inlet, ¢

984 iR e

H-perfldorohexanol, 3

onde

om flask was
nser, and gas

89%oA WG ERNGE Akl was charged

_ 57 g of DESMODUR N100 (isocyanate, available from
Hie patpeindth sprevanRtire TR onahpielreRvt e 8R4

to 60C

followed by the dWQ%éﬁl\d&WMﬁﬂrﬁwﬁg&Qﬂtm yathecaddiianfonnes fipd exotherm from

60.0C to 104.4C was observed. The tempeérature of the reaction mixture was_then raised to 85C and

held for 4 hours. AREF W§iglts, 'RERERBEPES BUARREBSEHIT,

OB R BRI BNk Industries,

Essen, Germany)engier sunicafebOvied fon 20 skecndsssachndminde. giofe\itBfetMuds mixture was

then added to the, solution follawe
overnight. When é‘ﬁ%?(% rcgyp ? by

HEFRLAR' 5 08

yana

ully feactve

,etrﬁ%yreéulti

251529400 o142 38 0 st waler qud feging at 85C

es wWeré deeme

ng solution was

then cooled to 70@peligeky aaridtepinadistenvatdiatultsagshnhetE@lenmeyer flask, 6.8 g of Witco
C-6094 and 54.75 g of deionized water were added and heated in a water bath to 70C. This 30
solution was then added to 85 g of the intermediaté88&&rial generated in the above paragraph in a

plastic beaker an
remove MIBK. Th

polymer was about 39% and theMisFoias g
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Example 4

400

16.56

Comp Ex G

400

17.98

+1.42
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Table 6 shows the results for water, oil and soil repellency for

Example 4 (with reacted particles), Comparative Examples G (no

particles) and H (Comparative Example G blended with particles), and an

untreated carpet sample. At 800 micrograms/gram fluorine loading,

Example 4 had improved water and oil repeliency and improved soil

15

resistance compared to the untreated carpet sample and Comparative

Examples G and H. At 400 micrograms/gram loading, Example 4 had

equivalent water and oil repellency and a higher soil resistance than

Comparative Example G, at the same fluorine loading.
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15 Comparative Example J was then applied to carpet at a 600 micrograms/gram loading and tested
using Test Methods 1, 2 and 3, and compared with Example 5. Comparative Example K was applied

to carpet at @, 600 mi ams/gram loading and tested using Test Metho nd compared
with Examp&%’. %@r’%@%ﬂve Example L was 20 applied to carpet at a.60%§r£17%§r%9§?§r§1§32?§ram loading

and tested using Test Methods 1, 2, and 3, and compared with Example 7. Results are listed in Table
7. Table 7 ExamBE$ameldg/gF Water Repellency Oil Repellency Soil Resistance AE AAE Example 5

6005 1 22.60 Comp ExJ 600 5 2
P A dibutyl tin dilaurate/methyl isobutytketone (MIBK) solution (.004

g/gMIBK) was made by adding 0.25 g of the tin compound to 62.5 g MIBK.
A 4-neck 250 mL round bottom flask was set-up with an addition funnel,

5 thermocouple, mechanical stirrer, nitrogen inlet, condenser, and gas
outiet. The flask was purged with nitrogen, heated to 60°C, and then
cooled. The flask was charged with 50 g 1H,1H,2H,2H-perfluorohexanol,
33.57 g of DESMODUR N100 (isocyanate, available from Bayer
Corporation, Pittsburgh, PA), and 19.71 g MIBK. The reaction mixture

10 was heated to 60°C followed by the dropwise addition of 3.48 g of tin
solution via the addition funnel. An exotherm from 60.0 'C to 104.4 °C
was observed. The temperature of the reaction mixture was then raised to
85°C and held for 4 hours. After 4 hours, AEROXIDE LE1 particles (83.6
mg, available from Evonik Industries, Essen, Germany), were sonicated

15 twice for 20 seconds each in 70.09 g of MIBK. This mixture was then
added to the solution followed by the addition of 12.36 g of water and
heating at 85°C overnight. When all of the reactive isocyanates were
deemed fully reactive, the resulting solution was then cooled to 70°C to
yield an infermediate material.

20 In a 250 mL Erlenmeyer flask, 6.8 g of Witco C-6094 and 54.75 g of
deionized water were added and heated in a water bath to 70°C. This
solution was then added to 85 g of the intermediate material generated in
the above paragraph in a plastic beaker and sonicated twice for 1 minute
each. The solution was then rotary evaporated to remove MIBK. The

25 resulting solution was then filtered through a milk filter. The percent solids
of this polymer was about 30 % and the %F was about 10 %.

The product of Example 5 was applied to carpet which was yellow
nylon 6,6 commercial leve! loop carpet having 28 oz/square yard (0.95
kg/square meter). The composition was diluted with water and applied to
30 the carpet with spray application at 25% wet pick-up with a goal of 600
ppm (microgram per gram) of fluorine on the carpet fiber weight. This was
followed by an oven cure to achieve a face fiber temperature of 250 °F

45



28.27 + 5.67

Example 6 600 4 2 21.84 Comp Ex K600 4 2 25.22 + 3.38

WO 2009/676108 PCT/US2008/085296
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(121 °C) for at least one minute. The carpet was tested according to Test
Methods 1, 2 and 3 for water repellency, oil repellency, and soil
resistance. Results are in Table 7.

Example 6

The procedure of Example 5 was repeated using AEROXIDE LE2
in Example 6 in place of AEROXIDE LE1. A dibutyl tin dilaurate/methyl
isobutylketone (MIBK) solution (0.004 g/gMIBK) was made by adding 0.25
g of the tin compound to 62.5 g MIBK. A 4-neck 250 mL round bottom
flask was set-up with an addition funnel, thermocouple, mechanical stirrer,
nitrogen inlet, condenser, and gas outlet. The flask was purged with
nitrogen, heéted to 80°C, and then cooled. The flask was charged with
50 g 1H,1H,2H,2H-perfluorohexanol, 33.57 g of DESMODUR N100
(isocyanate, available from Bayer Corporation, Pittsburgh, PA), and
19.71 g MIBK. The reaction mixture was heated to 60 "C followed by the
dropwise addition of 3.48 g of tin solution via the addition funnel. An
exotherm from 60.0 °C to 104.4 "C was observed. The temperature of the
reaction mixture was then raised to 85 "C and held for 4 hours. After 4
hours, AEROXIDE LE2 particles (83.6 mg, available from Evonik
Industries, Essen, Germany), were sonicated twice for 20 seconds each in
70.09 g of MIBK. This mixture was then added fo the solution followed by
the addition of 12.36 g of water and heating at 85 "C overnight. When all
of the reactive isocyanates were deemed fully reactive, the resutlting
solution was then cooled to 70 °C to yield an intermediate material.

In a 250 mL Erlenmeyer flask, 6.8 g of Witco C-6094 and 54.75 g of
deionized water were added and heated in a water bath to 70°C. This
solution was then added to 85 g of the intermediate material generated in
the above paragraph in a plastic beaker and sonicated twice for 1 minute
each. The solution was then rotary evaporated to remove MIBK. The
resulting solution was then fittered through a milk filter. The percent solids
of this polymer was about 30 % and the %F was about 10 %.

The product of Example 6 was applied to carpet which was yellow
nylon 6,6 commercial level loop carpet having 28 oz/square yard (0.95
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Example 7 600 4 2 24.08 Comp Ex L 6005 2 26.96 + 2.84 Examples 5 - 7 had similar water and oil
repellencies to the respective Comparative Examples J - L, which was the same carpet 5 treated with

the same COW%%%%{]/ (th without the particulate component present in the-RahesRsskpetter drum

soil properties than Comparative Examples J - L. However, Example 5 had noticeably better drum soil

properties compajegkia, Example-f ang Bxapeiién U iareasedpariesmansagiiuiss occurred at

very low loadings (0.1 % by weight) of 10 the particulate component relative to the weight of

monomers. CLAINIE SRIR&E iK1 SRBY RPlI9atanRloerie VR INHHRINGTS GrBR% BF69% ties to substrates
comprising an aq;wmh@mpd@m‘mmﬁaa@amne palyeréthanedighavifigstvasst one urea
3o

linkage prepared by: (i) reacting (a) at least one diisocyana lyisocyanate ixture thereof,
having isocyanat \ﬁ%fg%é{rﬁﬁ@y Féﬁ&tBr?eceﬂﬁ&ﬁ&%@%ecﬁﬁ%%%ﬂa%@&?e‘é%@ﬁe formula (1):
5 (121 °C)for at least one minute. The carpet was tesied according o Test
Methods 1, 2 and 3 for water repellency, oil repellency, and soil

resistance. Results are in Table 7.

Example 7

The procedure of Example 5 was repeated using AEROXIDE LE 3

10 in Example 7 in place of AEROXIDE LE1. A dibutyl tin dilaurate/fmethyl
isobutylketone (MIBK) solution (.004 g/g MIBK) was made by adding 0.25
g of the tin compound to 62.5 g MIBK. A 4-neck 250 mL. round bottom
flask was set-up with an addition funnel, thermocouple, mechanical stirrer,
nitrogen inlet, condenser, and gas outlet. The flask was purged with

15 nitrogen, heated to 60°C, and then cooled. The flask was charged with 50
g 1H,1H,2H,2H-perfluorohexanol, 33.57 g of DESMODUR N100
{isocyanate, available from Bayer Corporation, Pittsburgh, PA), and 19.71
g MIBK. The reaction mixture was heated to 60°C followed by the
dropwise addition of 3.48 g of tin solution via the addition funnel. An

20  exotherm from 60.0°C to 104.4°C was observed. The temperature of the
reaction mixture was then raised to 85°C and held for 4 hours. After 4
hours, AEROXIDE LE3 particles (83.8 mg, available from Evonik
Industries, Essen, Germany), were sonicated twice for 20 seconds each in
70.09 g of MIBK. This mixture was then added to the solution followed by

25  the addition of 12.36 g of water and heating at 85°C overnight. When ali of
the reactive isocyanates were deemed fully reactive, the resulting solution
was then cooled to 70°C to yield an intermediate material.

In a 250 mL Erlenmeyer flask, 6.8 g of Witco C-6084 and 54.75 g of
deionized water were added and heated in a water bath to 70°C. This
30  solution was then added to 85 g of the intermediate material generated in
the above paragraph in a plastic beaker and sonicated twice for 1 minute
each. The solution was then rotary evaporated to remove MIBK. The
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Rfl -L-X (I) 10 wherein Rfl is a monovalent, partially or fully fluorinated, linear or branched, alkyl radical
having 2 to 100 carbon atoms; optionally interrupted by 1 to 50 oxygen atoms; wherein the ratio of

carbon atom&,(r)ozﬁ)g%(g,%{bﬁtoms is at least 2:1 and no oxygen atoms are bppdediaeashgther; 15L is a
bond or a linear or branched divalent linking group having 1 to 20 carbon atoms, said linking group

optionally interrupied jend 4814iBaIgHs iRdicAlEsalegiRA IO e Grewp TRBgiskeshosolids-NR-, -S-,
-SO-, -S02-, -N(R)C(0)- wherein Ris H or C1 - C6 ag%l(;_yaigd said linki g)'oup optionally substituted
with CH2CI; 20X 1§ HHSSStyRRa18asaRavE Yo REiESel fr}ﬁ’ﬁﬁtﬁe%ﬁ Consisting of -OH, -N(R)H,

and -SH wherein R is H.or Ci -C6 alkyl:_and thereafter__(ii) reacti ith,.( t gng (d) 0.05 to
about 2.0 % by weight oﬂa‘ﬁ ?§8€V§1 tg%g%ﬁget(e noTfTL ﬁipﬁg@d%&%ﬁéﬁé}h\%@ﬁ%pénem, based on a
total dry weight ofiercébpositieercial |@vél feoparapmsitianiog A8inz/EquaseeraR GO (CF2)n,

F(CF2)n(CH2CF2)p, F(CE2 2 .
F(CF2)nOCI$C 4 %9‘@(83@%%@%%‘%&@5%1% gg’égg@%&qﬁﬁgﬁ% %ﬁ%@&%%; x is 1 to 30
about 6; and p, qaggarpateviacpinrepeeRiarny at #PEbwiEt Dickvey 0horoeAl8BE%/US2008/085296

3.The compositio i In Rk KL rafpHgIgsp W ePRSTHROWformulas (la),
(Ib), (Ic), (1d), and%d&eﬁ)’; |a'%,l( Vé%ﬁ%@ﬁn%f%@@@ww% , o

2)tX, (Ib)F(CF2)n(CH2CF2)p(CH2CH Zf)%l R;E)rx,
5(IC)F(CF2)n(CH® @mwm%ﬁﬁ?@ﬁ%,%ﬁﬁ(@fégﬁ%@%ﬁ& %%tHZt)X, (le)
F(CF2)n-OCFHCF240 &t 262 ukstiner sithliie amhiategeenfvies 10stkmisartingegeT edtabout 1 to 6;
10 Methods 1, 2 and 3 for water repeliency, oil repellency, and soil

resistance. Results are in Table 7.

Comparative Examples J — L

Comparative Examples J ~ L were prepared using the same
conditions and concentrations as in Comparative Example A. '

15 Comparative Example J was then applied to carpet at a 600
micrograms/gram loading and tested using Test Methods 1, 2 and 3, and
compared with Example 5. Comparative Example K was applied to carpet
at a 600 micrograms/gram loading and tested using Test Methods 1, 2,
and 3, and compared with Example 6. Comparative Example L was

20  applied to carpet at a 600 micrograms/gram loading and tested using Test
Methods 1, 2, and 3, and compared with Example 7. Results are listed in
Table 7.
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p, g, and m are each independently an integer of 1 to 3; x is an integer of 1 to 6 ris 0 or 1; X is -0-,
-NH- or -S-; 15R1 is a divalent radical selected from the group consisting of - S(CH2)u-, R2 CH2CI R3

and -C-(0CRI204)34-RgEH2C! PCT/US2008/085296
Table 7
, Soil
Water 0il Resistance
Example | Microg/gF | Repellency | Repellency AE AAE

Example 5 600 5 1 22.60
Comp Ex J 600 5 2 2827 | +5.67
Example 6 600 4 2 21.84
Comp ExK 600 4 2 25.22 +3.3%
Example 7 600 4 2 24.08
Comp Ex L 600 5 2 2696 | +2.84

Examples 5 - 7 had similar water and oil repellencies to the

respective Comparative Examples J - L, which was the same carpet

5 treated with the same composition but without the particulate component
present in the polymer, but better drum soil properties than Comparative
Examples J - L. However, Example 5 had noticeably better drum soil
properties compared to Example 6 and Example 7. The increased
performance attributes occurred at very low loadings (0.1 % by weight) of

10 the particulate component relative to the weight of monomers.
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-(OCH2CH),-, -(00-12CH)s- u s an integer of 2 to 4; 20s is an integer of 1 to 50; and R2, R3, and
R4 are ea r} q\gg %fgntly hydrogen or an alkyl group containing 1 to 6 o &9}? !%% he
‘composition of claim 1 wherein the diioscyanate or polyisocyanate is selecte %rom group
consisting of hexamethylene 25 diisocyanate homopolymer,
3-isocyanatomethy1-3,4,4-trimethylcyclohexyl isdyaldi® bis-(4-isocyanatocylohexyl)methane and

diisocyanate trimers of formulas (11a), (11b), (11c) and (lid): NCO CH3 (CH2)6 -NCO 1 0ONO N
OCN- (H2C)6", Wb isetaimediise -NCO 1 0

1. A composition for imparting surface properties to substrates
comprising an aqueous solution or dispersion of at least one polyurethane
5 having at least one urea linkage prepared by:
) reacting (a) at least one diisocyanate, polyisocyanate, or
mixture thereof, having isocyanate groups, and (b) at least
one fluorinated compound selected from the formula (I):
Rfl -L-X ()
10 wherein
Rﬁ is & monovalent, partially or fully fluorinated, linear or branched,
alkyl radical having 2 to 100 carbon atoms; optionally interrupted by 1 to
50 oxygen atoms; wherein the ratio of carbon atoms to oxygen atoms is at
least 2:1 and no oxygen atoms are bonded to each other;

15 L is a bond or a linear or branched divalent linking group having 1
to 20 carbon atoms, said linking group optionally interrupted by 1 to 4
hetero-radicais selected from the group consisting or -O-, -NR-, -8-, -SO-,
-502-, -N{R)C(O)- wherein R is H or C4 — Cg alkyl, and said linking group
optionally substituted with CHoCl;

20 Xis an zsocyanate reactive group selected from the group

 consisting of —OH, -N(R)H, and ~SH wherein R is H or G — Ce alkyl; and
thereafter _
(i)  reacting with (c) water and (d) 0.05 to about 2.0 % by weight
of an isocyanate-reactive non-fluorinated particulate

25 component, based on a totai dry weight of the composition.
2. The composition of claim 1 wherein R¢! is F(CF2)p,
F(CF2)n(CH2CF2)p, F(CF2)n(CH2)XI(CF2CF2)p-(CH2CH2)glm
F(CF2)hOF(CF2)n, F{CF2)hOCFHCF2, or
F(CF2)nlOCF2CF(CF3)]plOCF2CF 2, wherein n is 1 to about 6; x is 1 to

30 about 6; and p, g, and m are each independently 1 to about 3.
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OCN- (F12C)6" y N". (CH2)6 -NCO 5.The composition of claim 1 wherein step (i) reacting, further

comprises“@ -fluprinated organic compound selected from the 5gro, isting of formula R1
0-(R11)0( Whe%di%l%g{ldlglo isaClto C18 alkyl,a Clto C18 omega—alken%??zad%zﬁ%gr%az(qﬁ to Cig

omega-alkenoyl; R11 js selected from the group. consisting of R4 wherejn. . R2, R3 and R4
are each independentlé/; H or%%‘%&@@ﬁﬂ&}ﬁ%gféqg%a m%@%&%&%;w i geiscted x is an
isocyanate-reagfye UGBS 155 ERRLIBE AR LONSIRL 0@- | 1§fd -SH, and R is H or
Ci -06 alkyl. 6. The comptgsition ofﬁgaim 1 Whereiq tEetnitgzic ﬁgﬁgﬂlgimon-ﬂuorinmed
particulate component comp(rg'ﬁ,ﬁs in@r@q q@ipzs)tgf’Si., .Ti, Zn, Mp, Al, and Z_r havipg an average
particle size of about 10 to 500 nm. The composition of claim 6 wherein the inorganic oxides
are at Ieas_t partially surfgce-mgpifigﬁ@?m@p@@t% @H%ﬁgi@g@wﬁ(ophobic groups derived
from reaction of inorganic oxides with hydrophobic surface treatment reagents selected from the group
consisting af alkyl halosiIaneﬁﬂ)cludmg;@lWC%@M@F@@FQB@W@@&&RSWK[WI
dichlorosilanes, Ci to Oia trialkyl chlorosilanes; alkyl

(Id) F(CF2)nO(CF2)nCH2(CiHot)X,

(le)  F(CF2)p-OCFHCF(OCHZCHo) X,

wherein

tis an integer of 1 to 10;
10 n is an integer of about 1 o §;
P, 4, and m are each independently an integer of 1 o 3;
X is an integer of 110 6
risCor1;
Xis -O-, -NH- or -S-;

15 R1 is a divalent radical selected from the group consisting of -
S(CH2)y-,
R? CH,C R3
| |
HOCH,CH)-,  (OCH,CH),- and  .C{(OCH,CH),-;
R4 CH,Ct

uis an integer of 2 1o 4;
20 s is an integer of 1 to 50; and

R?, R3, and R4 are each independently hydrogen or an alkyl group
containing 1 to 6 carbon atoms.
4. The composition of claim 1 wherein the diioscyanate or
polyisocyanate is selected from the group consisting of hexamethylene
25  diisocyanate homopolymer, 3-isocyanatomethyl-3,4,4-trimethylcyclichexyl
Isocyanate, bis-(4-isocyanatocylohexyl)methane and diisocyanate trimers
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alkoxysilanes including Ci to 018 alkyl trimethoxysilanes, C1 to C18 20dialkyl dimethoxysilanes, C1 to
C18 trialkxj?,g%la%y&@nes, and C1 to 018 alkyl triethoxysilanes; alkyl disi]g %d%&‘é%@g
y )

hexamethyl disilazane; polydialkyl siloxanes including polydimethyl siloxane; and mixtures thereof.

8. The composifi i W\/l in j ic oxides are 25surface modified inorganic oxide
particles compr%?rﬁ%ﬁi]rﬁi l?%faé\i/‘ ﬂ@t’o F@ %ﬁie%?aa dently selected from the group consisting of Si, Ti,
Zn, Zr, Mn, Al, and combinations thereof; at least ane particle having a surface covalently bonded to at
least one group represented by tafinu
represents an oxygen covalently bond
consisting of H, a c18% alkyl, and O

a diamine or polyamine. 1510.A method of providing water repellency, oil repellency and soill
resistance to a substrate comprising contacting said subfSttate with a composition of claim 1. 11.A
substrate treated according to the method5fclaim 10 which is a fiber, yarn, fabric, fabric blend, textile,
spunlaced nonwoven, gcarpet, pdpérostesther ef cotteficetftilose, wool, silk, rayon, nylon, aramid,
acetate, acrylic, jute, sisal, sea grass, cqQ ter, poiyolefin, polyacrylonitrile,

| :
@u lyanide, |
ﬂu\n NCO

polypropylene, polyaramid, or blends ther&of.

PN

g

CHs

NCO

(?Hz)s —NCO

(1o OYNYO

N N
OCN— (HCls™” T “N(CHg)g ==NCO
O

(?Hﬁa“‘—NCO
o) N 0
OCN~— (H,C)¢” \]E/

N
“(CHalg —NCO

5. The composition of claim 1 wherein step (i) reacting, further
comprises (e) a non-fluorinated organic compound selected from the
5 group consisting of formula

R‘IO,(R‘E 1 )k-X

wherein
R10is a C4 to C4g alkyl, a C1 to C1g omega-alkenyl radical or a
Cq to C1g omega-alkenoyl;
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R is selected from the group consisting of

R? CH,CI R3
{OCH,CH);,  .(OCH,CH),- and  _C-(OCH,CH),-;
R4 CHLCI

wherein

R2, R3 and R4 are each independently, H or C1 to Cg alkyl, and

s is an integer of 1 to 50;
kis Qor 1,

X is an isocyanate-reactive group selected from the group
consisting of ~OH, -N(R)H, and —SH, and R is H or C4 — Cg alkyl.

6. The composition of claim 1 wherein the isocyanate-reactive
non-fluorinated particulate component comprises inorganic oxides of S,
Ti, Zn, Mn, Al, and Zr having an average particle size of about 10 to
500 nm.

7. The composition of claim € wherein the inorganic oxides are
at least partially surface-modified with hydrophobic groups, said
hydrophabic groups derived from reaction of inorganic oxides with
hydrophaobic surface treatment reagents selected from the group
consisting of alkyl halosilanes including C4 to C4g alky! trichiorosilanes,

C+4 to C4g dialkyl dichlorositanes, C+ to C4g trialkyl chlorositanes; alkyl
alkoxysilanes including C+4 to C4g alky! trimethoxysitanes, C4 to C1g
dialkyl dimethoxysilanes, C4 to C4g trialkyl methoxysiianes, and C1 to
C1g alky! triethoxysilanes; alkyl disilazanes including hexamethyl
disilazane; polydialkyi siloxanes including polydimethyl siloxane; and

mixtures thereof.

8. The composition of claim 6 wherein the inorganic oxides are
surface modified inorganic oxide particles comprising an oxide of M atoms
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10

15

20

independently selected from the group consisting of Si, Ti, Zn, Zr, Mn, Al
and combinations thereof; at least one particle having a surface covalently
bonded to at ieast one group represented by formula (IV)

(L2 )g(-H)L3)c(-Si-R3(4.q)) (V)
wherein:

L2 represents an oxygen covaiently bonded to M; and each L3
independently selected from the group consisting of H, a C1-C» alkyl, and

OH; d and c are Entégers suchthat: dz 1, ¢ 20, and d+c =2;

RY is a linear, branched, or cyclic alkyl group containing 1 to 18
caroon atoms.

8. The composition of claim 1 wherein (i} reacting with (¢)
water and (d) 0.05 to about 2.0 % by weight of an isocyanate-reactive non-
fluorinated particulate component, further comprises (f) a linking agent that
is a diamine or polyamine.

10. A method of providing water repeliency, oil repellency and
soif resistance to a substrate comprising contacting said substrate with a
compaosition of claim 1.

11. A substrate treated according to the method of claim 10
which is a fiber, yarn, fabric, fabric biend, textile, spunlaced nonwoven,
carpet, paper or leather of cotton, cellulose, woo!, silk, rayon, nyion,
aramid, acetate, acrylic, jute, sisal, sea grass, coir, polyamide, polyester,
polyolefin, polyacrylonitrile, polypropylene, polyaramid, or blends thereof.

54



