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properties. Honda et al, in Macromolecules (2005), 38(13), 5699-5705,
teach that for perfluoroalkyl chains of greater than 8 carbons, orientation of
the perfluoroalkyl chains is maintained in a parallel configuration while for
20  such fluoroalkyl 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 particles. 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,
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fluorinated compound selected from the formula (1):

Rel -L-X (1)
wherein
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 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-, -SO-, -SO9-, and -N(R1)C(O)- wherein
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based fluorinated polynmers. The resulting conposition
Hereinafter trademarks are designated by upper case.

The present invention provides compositions for imparting surface

effects to substrates in which fluorinated polymers have particles

20  incorporated during the polymerization reaction used to form the 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

25  provides enhanced performance and durability of surface effects to treated
substrates compared to traditional commercially available treatment
agents not containing particles, or compared to compositions wherein
treatment agents are physically mixed with particles in a treatment bath
prior to application. It has been found that incorporation of small amounts

30 aslow as 0.1% by weight of a particle into the polymer structure is
effective to enhance performance. Preferably from about 0.1% to about
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radi cal \F %@%W@'%@Qﬂiﬁ'ﬁbﬂr Mlmﬂﬁorla@tenohmarpr branched,

of o %&f&ih@ﬁ@ﬁ%%i@@ Shr e oRlion Slvaptestupted Bikd to
prgb xgg 2t Y1 wherkid ealké‘?lHtof%ailbon Qﬁqné‘fbwnatoms is at

at ons nded to each ot her. one car

wi tdash 2R, amdrprlaﬁareblwabtoutfzvﬂotosab@téi baartkno oxyggryetomg are
is a bond or a linear or branched dival ent

bonded to each other. Any one carbon atom within Rf1 can have up to

two single bonds to oxygen. 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-, -SO-, -SO2-, and -N(R)C(O)- wherein R
is Hor Cq to Cg alkyl, and said linking group optionally substituted with

CH»Cl. Xis an isocyanate-reactive group selected 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 least one

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

Rfl, L, and X are as defined above.
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I’S"an i n Uahd R2, R3, and R
are each i ndependently hydrogen or an al kyl group
containing 1 to about 6 carbon atons. Mre preferably
L is a bond, ~(R§t|—|2 t)- (R )cHydnerein t i x3an integer
of 1 to 10 andt is 0 or 1; L(R)rv\/nerein r is 1; or
(OCH2CH2 )V whekein v is 2 tp 4 . Preferably the

nmononers (HQCHsEHxel ect-@@cHEQHDSt he gnedp g@_@@bﬁzbﬂgs_;
R4 CH,CI
u is an integer of from about 2 to about 4;

s 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;

—(CtHot)- (R9)- wherein t is an integer of 1 to 10 and ris 0 or 1; -(R9),-
wherein ris 1; or (OCH2CH»2),, wherein v is 2 to 4.

Preferably the monomers (1) are selected from the group consisting
of formulas (la), (Ib), (Ic), (Id), and (le):

(la)  F(CF2)n(CH2)tX

(Ib)  F(CF2)n(CH2CF2)p(CH2CH2)g(RO)rX



of formulas (la), (Ib), (lc), (1d), and (le): (la)
F(CF2 )n (CH2 )tX (Ib) F(CF2 )n (CHCF2 )p(CHCH2 )q
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(R5)rX (1d) F(CF2 )n(CF2)nCH2(CtH2 t)X (le) F(CF 2 )
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are each independently an integer of 1 to 3; x is an

i nteger of 1(lgp 6F(CFbH%,(CPR)ICHXNCEl N(R)H or SH
wherein R is(Hpor é) ?g](CQ %\rﬁ(y?(; t 29%

radi cal selected fromthe group consisting of -S(CH2
JU- , -(OCH2(le)i s F&OFpH-©gHHOF 2@ Cd2@H X, Xs an
integer of 1 to 50; v is an integer of 2 to 4; R2, R3,
and R are each independently hydrogen or an al kyl

gr Bereibntaining 1 to 6 carbon atons. Fluorinated
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from E. nlis.andntdgeniof deodetmtués and Conpany,

W I m ngton, DE 19898 USA. A m xture ¢an be used; for

i nst anc®; 9aapEit AR PBEN KAepeRgenty e iegen &t Lik3of the
formul axﬁggﬁﬁngééepggq:lfgep—l, wherein h ranges from6 to
about 14, and |

purifiedi$ Dactli;on can be used, for instance, 1H, 1

2 compodt 610k BRE"BR neten HLRT e B Cosife. ' °

forrruIaR§5%a ,. Wherein X =
|

he presént invention are avail able

predom nately 6, 8, and 10; or a

divalent radical selected from the group consisting of

-S(CH2)y-,
TZ (|3HZCI R3
-(OCH,CH)-,  ((OCH,CH),- and  -C-(OCH,CH)-;
R4 CH,CI

u is an integer of 2 to 4,
s is an integer of 1 to 50;
Vv is an integer of 2 to 4;

R2, R3, and R# are each independently hydrogen or an alkyl
group containing 1 to 6 carbon atoms.

Fluorinated 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 perfluoroalkylethyl alcohol mixture of the formula
F(CF2), CH2CH2OH, wherein h ranges from 6 to about 14, and is

predominately 6, 8, and 10; or a purified fraction can be used, for instance,
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can be treated h ‘ol eum’ and hydr ol yzed to provide

the corresponding tel ori(CR3I)§@HHSF M (CH@HDHDHG t dlilb)
procedures disclosed in WO 95/1 1877. The hi gher
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W tdloseed, 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
3,979,469, (Ciba-Geigy, 1976) to provide the telomer ethylene iodides
(V1) wherein q is 1 to 3 or more. The telomer ethylene iodides (V1) can be
treated with oleum and hydrolyzed to provide the corresponding telomer
alcohols (VIl) according to procedures disclosed in WO 95/11877. The
higher homologs (q = 2, 3) of telomer ethylene iodides (VI) are available
with excess ethylene at high pressure.

The telomer ethylene iodides (VI) 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 telomer ethylene iodides (VI) with sodium
thioacetate, followed by hydrolysis.
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schenme wherein pis 1to 3, qis 1to 3, anduis 2to
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Fo F(CF2 )nOCF=CF 2 + | Cl/HF/ BF3 F(CF2 )

OCF2CF2 | F(CF2 )nOCF2CF2 | + CH2 =CH2 F(CF2 ) nOCF2CF2

(Cﬁf@ﬁg GHo O CEERGH2 NHh/NadHPLeunT H 20
- F(CF )%nﬁzﬁ@%m (X ?P-L?) I-%e st artl ng
perfluoroal kyl ether iodides are nade by the procedure

descri bed i nFUSFPRi(€hty G YSICHHRHD ) d&iCGH ) HMdor AdX)at ed
by reference, in Exanple 8, which discloses the

f . .

D FPRR o ool R BS (BT foc BrbradRif the ipvention
abavewheree pf dndqlakg leaeh Hmnd 0od deo@Xl ) is reacted

and pr edBer BorREPROR RS el (B ERSTEThGITe hit i hake
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is preferred. Preferably the catalyst is a peroxid
series of reactions whereinnis 1t0 6, and qis 1 to 3:

F(CF2),OCF=CF5 + ICI/HF/BF3 = F(CF2),OCFoCFol

F(CF2)nOCF2CF2l + CHp=CH2 > F(CF2)nOCF2CF2(CHCH2)q!

F(CF2)nOCF2CF2(CH2CH2)gl + Oleum/Hp0 >
F(CF2)nOCF2CF2(CHCH2)qOH  (XIII)

The starting perfluoroalkyl ether iodides are made by the procedure
described in US Patent 5,481,028, herein incorporated by reference, in
Example 8, which discloses the preparation of compounds of formula (XI)
from perfluoro-n-propyl vinyl ether.

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

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



cat al yst such as benzoyl peroxide, isobutyryl

per oxi de, propionyl peroxide, or acetyl peroxide. Mire
wee@borabd y t he peroxi de catal yst is benzoyl preDKBZIES/085296

The tenperature of the reaction is not limted, but a

t egpeofbwibtable ddiglystisgeefdrebl OBeférabA3BeCatslyst is a peroxide
preferred. The reaction tinme varies with the catal yst

an§atabyat SHeh ag ReMzeVIRRIOXigE: isphulyaylrerpxdeypiopiany peroxide,
ad . rifie .

© ot S8R parRRicR MRS pfAereRy B porbEBe RerdiRt B8Rz

f i petoxidendlice terbperadurst ofl thatreaatiansis pro¢tietiteddbut a temperature

Sati sf act [ .80%_of th h . :
5 onhiiedangeiny Driode 130%C iopiiereds HFdRecist: g rigs it
Petfd 9l End 8¢ ifiord, bETPELBLHS R 106icahPBGqMl

aut ogenous pressur e,. . a reaction time of 2
pulhgyiraductitandredurdfiecbly anyg niedrst thahseparates unreacted

I I kyl et h hyl iodides..(Xl1). t ted
W et TreyR i Jodarogugr Buf GRulalents Prehbfai ng
al S@h@ia%tdrzyiélds 86 ¢8O 6T tHeoPf RERSIBEES oBiHEePESIAg dbout
WO 95/1 1877. Alternatively, the perfl uoroal kyl et her

10 et Byl motsipetbylgne nersaeledfperfuadl ke ethiar ipdidaaditeraperature of
f ol Y, I | Lagi '
te &Egrtgt% ll:I] fgea Lg(%&%rtoob%t &%ggu r{eogf gﬁg%’q{ Q%éfdéc? g’ r H|rbbeuoq S %de
hi ghefyinpimel mreduticby-didtillajonof tel omer et hyl ene i odi des
(XI'l) are avajlable with excess ethyl ene at

hi gh
pr essur dhenesyapaliyletaensihuasiiotitte X Duaredeealed atity
coOuln SRl oipted RAHEIIS 18 REUORatBicohols 041N o
15 i nadcordingoto prec&henestisgloselDih, WD 933-1883. (Atedtgtivefindhe

S ERLE03 BF EA s3Poss i G BBl PRI Bimayce
hy ¢ Rhesi 5y ﬁt?{)yﬁaﬂcshemid aladRne hadhfirepatind b?j a@élﬁt1 30° to

treated w meganer capt 0- 1" -al kanol's according
f ol POVE igpredersed Wherhegheriadnsolegs ¢q 6,2,@)ios talomer Bthyienke

L Bt el 5 BRSO AY

20 The telomer ethylene iodides 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 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 1to 6, q
is1to 3, and u is 2 to 4, to provide compounds of formula (XIV):

F(CF2)nOCF2CF2(CH2CH2)gl | + HS(CH2)y-OH/NaOH -

F(CF2)nOCF2CF2(CH2CH2)qS(CH2)y-OH  (XIV)



F(CF2) nOCF2CF2(CH 2 CH2) gS(CH2) u- OH ( XI V) The tel oner
ethylene iodides (VII1) are treated with

woerwgandrgapt o- 1 -al kyl am nes accordi ng the fpCT/o82008/085296

Sfluorinated conpofif@E2piO¢beGhip

15

20

25

schenme wherein nis 1to 6, qis 1to 3, anduis 2to

4, to prrhaltelemmﬂwl@@ksuoafdé@(r\nu) are( dOAted MitEF@mega-
) NOCF2CF2( CH2CH 2 + HS( CH2q\])u NH2/ NaOH F( CF2

) nOAGroRRio- k@l#z@ﬁn'n?a ase@ﬂdm th nﬂowmscme@f%wh@aem nis 1to
Co@pﬁ‘fé‘%o af aﬁerdrﬁlfto@qtg)é)@ﬂ g;émpdcu‘ﬁgs "l’@%lﬂi‘@ﬁvghe

|nvé tron are wherein

ARGt '2‘2?2@%‘*3?‘3@@ BsGEBR MR b esen

| nventi on. One enbodinent is cog:posn tions wherein the

Hpai2dg(Edplachida  (XV)
fromthe group consisting of: F(CF2 )nCXCF(CFS)CF 20w

cp%@f%r%e%f@ i b o GV ) LY G epeage e

(Afﬁ%'r’@ntc%gﬂ anc’fﬁ@E% 1 CF( CF3) CF 20w
e oH ((F(EF2 Yn ) (F(CF2 )n) CFO(C3

e @E@e@@ﬁﬁ%

t) Prepdratich 66tﬁ)eycdr‘ﬁﬁiﬁil)amﬁﬂﬁb|2)ré®rh-ﬂ2n‘tér(ﬂd,n TOLT

'Se%dﬁﬂ]@ﬁ%'ﬁw ( 20) %el %EZﬂWIn;\%%J cmpg@lﬁése I

?:rs ?bghﬂﬁ’&?@?‘%‘é‘&élléc% ﬂ%%ﬁ@gr&%;ﬂebr?slét%gagpm 25; and

I near or branche e perfluoropolyether

setut i RS REHCT A lar CIICEAcR AP or

wei ght of about 350 to about 5000 r_preferably about

1000 to abb(feF2édCrixE3Ner 20w amIGH2(6alp 9500 t o
about 2000. U. S. Patent 6,653,51 1, incorporatedherein

by refer G*(Wz)HOSIF'[GFQS(SBFBO%H CFIEFAJUE (Gi#f4)OH N
preparing th
F(CF2)nO(CF(CF3)CF20)CF2CF2CF2CH2(CtHot)OH;
((F(CF2)n)(F(CF2)n)CFO(C3FsO)w2CF(CF3)CF2CH2(CtH2t)OH ;
F(C3FgO)w1CF(CF3)CF2CH2(CtH2t)OH ;
F(C3FgO)w1CF(CF3)CH2CH2(CtH2t)OH;
F(C3F60)y(CF20)mCF2CH2(CtH2t)OH;
F(C3FsO)w3(C2F40)w5(CF20)w4CF2CH2(CtHot)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 (ld), wherein X
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



al cohol s of fornmula (1d), wherein Xis OH O her |ower
nol ecul ar wei ght perfl uoroal kyl et her al cohol s usef ul

WO poopioaqaes ati on of the conpositions of the i nvReI/UBIV08/085296
are below. CF3 OCF(CF 3 )CF 2 OCF 2 CF2 CH2 CH2 OH,

CFBefdir b¢fraferéiek ; Qisdtdddsls yraitdr G2 Pdds@A dfSl iRpreSdring the
)CF 2 OCF 2 CF2 CH2 CH2 OH,  C2 F5 OCF(CF3 ) CF2Q( CF2CF2
) 2é&lgobpiscd formuler 1 esmygreln XdgOMH.ocr 2 cF2 cH2 CH2 OH,
C3 F7 OCF(CF3 )CF2 Q(CF2CF2 ) 2CH2CH2 OH. The .
f | uor oafdkgrdpwepmalesuien weighe periiverealkylsthies atogholssiegeful in

233%&@@8{8@@% T e D
53VaH wher i n' 1T K b0 FTEAGHRb P Hom o Lo
o ef Sbf’;e£ e R R O Gror s DIt or e
a5 is 2, and o pRCE G R O T (1 ¢
are prepared %#@@F(@Pg}@m(ﬁFfC YOHsTR30KY | Vi nyl

ether with a in the priesence of "an al kali netal

conmpound. Pr ef@§FOCE(OFSCHFOCHISFOM£CIaHOHYr mul a
F(CF2 )n -OCF= CF2 wherein nis 1 to 6 . Preferred

10di ol s i ncl ud&zhAGk(Eng)CHAAaIF2CHpE 20HPCHoOkbed at

about 1 to about 15 nols per of ether, preferably

nol
from abgyt f%oF@alé@r%l% oPfdFRIuta 965 w’Fﬁ%lkeiﬁfX RIOAT psed to make

Sui tabl e alkali netal conpounds’include an alk
mecampositival af tea ptésemtiraientian lead avayabie fiodeheafokawing
hydri(g.e ~or an alkali amde. Preferred are al kal i
mef884%uch as Na, K or Cs or alkali hydrides such as
NaH or KH. The reaction is conducted

F(CF2)n-O-CF=CF2 + H(OCHCHa),OH >
15 F(CF2)n,-OCFHCF2(OCH2CHog), OH

wherein
n is 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=CF2 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 alkali metal, alkali earth metal, alkali hydroxide,
alkali hydride, or an alkali amide. Preferred are alkali metals such as Na,

11



at a tenperature of from about anbient tenperature to
about 120 0OC, preferably from about 40 OC to about 120

wOM9IDNE08 eacti on can be conducted in an opti oPEl/US2008/085296
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sol vent, such as ether or nitrile. To nmake the

COnKesiGd omalkéli h?@rldﬁ§§tﬁm as Neehdr KH, Thd fedetibmas eshducted
conpound of formula L is reacted wt
o

pol § %&Vra@ra@lere ofﬁr@nb@ %@@pmiwp@r@élﬂ@ﬁp ahews 128 °C,
thep ﬁﬂ%t 2 Hd)h%@“dt%%éfbﬂtﬁﬁg“ﬁl gl hé A& ctiBh Ban be

poﬁ)yl sSocC I'S nmeant I socyanat es
andcdritictea im am optictes sol\ne@Qrwcs.asﬂethepor gitdlecyanat e
havi ng predom nately two or nore isocyanate groups, or

any i soqyanake ty esipssition b thepplegeabRyenide Rorirgted
pr edom nat el two or nore | soc%/anat e groups, i s
suPPﬁ!@pé'nfj&f guila fl)¢ imireactedarith @@olw&ncy@saawm e

?6@&5&% ALLEn ?)ééaéic?tﬁé"%%bééﬁ%ﬁx? aOEfﬁéJbP?m.ei- By

erern an are conmer Ci al avai
r e trgtermepottisdcyanate” ismzant di- mddmglsemsacwme@ and the

rermlnl ucts havi n mJltI le i ana

o s R OO RTer o Al oy S BB RIE A G P edard hately two
S SO

suPt reRtanale GRKATY ”%“@F?g%%aﬁgﬁééﬁéﬁﬁ oA e

hy g@olyisocyanatei hasiny prestom idately b osmoyamncaaeauergm'eps,_ is
Preferred i 3 ahea | ene

0 FUERDIE for Gonl Taebat oo Sxat iRl Berdm e RS iangay or

Co Hﬁétic%nhﬁfé hdﬁhbbél?/ﬁfé}@ »aré’ém italSie Rer uddh &Gy aRaes

useful "for the purposes of this invention are those

obpamm%rcww raya&ablﬂg ltiAreeognizess that migpi@meunts of

5O WRSSRRRLS o ek pr it A AU TEADALAL LAl
| smy@mmﬁ;ataebﬂtms e bitiret obnta ringl rdsides aneadlieardodntshat

of 3-isocyanatomethyl-3,4,4-trinethylcycl ohexyl
i sbeyamstylenedinacyana®anpl es of tri i socyanat es usef ul

];rg{ hf’iE:A%a?% n;ﬁqf |Jsst§|ceflsaﬂn gt ﬁc;f)trl’s@@eacr%?es (P)(?ascta?t are

pohydymrmdlﬁocgandmteamrd/iedsecty@mwae temersl Poeferred is

SUIDtE"j‘Sq\/lg) l?FE W%gob ?a 1Eexamethylene 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
diisocyanate and that of 3-isocyanatomethyl-3,4,4-trimethylcyclohexyl
isocyanate are other examples of triisocyanates 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-
3600, DESMODUR Z-4470, and DESMODUR XP 2410, from Bayer
Corporation, Pittsburgh, PA, and bis-(4-isocyanatocylohexyl)methane are

also suitable in the invention.
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present invention as substrates for the

pol yi socyanat es. DESMODUR N- 3600, DESMODUR Z- 4470,
W@r@IDEIMODUR XP 241 0, from Bayer Cor por ati onpCT/US2008/085296

Pittsburgh, PA, and bis-(4-isocyanatocyl ohexyl)nethane

ar e al sersferfedldatyisdcyidmate rastantearétied gligretic and aromatic
yi socyanate reactants are the aliphati¢ and

gt BASAS) ABRipS SOPIARAEIUTES SIHET o SBRaimei slarase,

pofSENh ATy ondier® SRR GAbd RrRfes, ST KRR o B

ar atiphatc andJartomat&mlﬂ)sthwrtts cuI arly preferred as t he
polylso nat e rea t he enbodi nen
sPovant | DY RS 28,008 ROViRSYaneJepdaal for 2l the®

ho@ﬁ%d}’rﬁéﬁ% &QH@W@nﬁbh%e@éﬁﬁ'dréWe&an‘Téﬂﬁ Iérﬁ@Hﬁé&%aﬁﬁte
DESMODUR N 100, DESMODUR N 75 and DESMODUR N-

fr bm&mmrmmermﬂy Fiailableuferinstence as DESMODUR N-

< B HERIAER Ko7 ane e sRERAK V208 o g |

( Bawoer Corgutatdn iltsburgh, PA; 3-isocyanatomethyl-3,4 4
bis-(4-i socP/anat ocyI ohéxyl ) met hane avail abl e

10 i n&inaebyicys besw@mwam(esay@lram%rfgbmétam@)a%QESMODUR I

anlE RS PEILTNS (Fire BRI SR retielle adaipfle. for

N@@Téwcetias. E)E@MO&RW I(Bay@r (dep@rai)orﬁraeudadmbb@@iae trimers
for i nstance as R 74470, DESMODUR | L, DESMODUR

aB M uiai( '@%S‘N}@Mﬂc)@ﬂi'@ respectively, from Bayer

Corporatlon In a preferred enbodi nent, the step (i)
reacting conponents (a) isocyanatge and (b) fluorinated

conmpound further conpriges () ﬁlgonfl uori,pgt ed
organi ¢ conmpound sel ecte J\ gr consi sting of
formula R O (R™1)k ¢ wh

NCO
NCO
) H3C\<j\ ° CH,
NJ\N/@NCO
o)\N/go

NCO
CHj

(CH2)6 —NCO

(Ile) Y \(

OCN— (HC)¢” \"/ ~(CHy)s —NCO
O

(CH2)6 —NCO

) Y Y
OCN— (H,C)s” \"/

“(CHa)s —NCO

13



Ris a G toC 8 alkyl, a G - C 8 onega-al kenyl
radical or a G to G 8 gnega-al kenoyl; R is selected

wo e@niotrdies gr oup consi sting of -(OCH2 and - wheP€i/nSIRAS/(85296

15

20

25

R3 and R4 are each independently, Hor C to CQ al kyl,

and s i Shandiisategeiteafimérs (168) ate arailgble, for iNstadicars
i soc anat e- react ive I%r ouE sel ect ed from t he %r oup

co URHe REEPMQIARANi3300, anC-

fomﬁﬂbﬁ %B;F%ﬁroabé eI opbs 2 shorRRROUN of

reacts wntlprefesred @mbodmd1er% the stbp i) rédctimgl cornpdnesds ¢a)
i spcyanate grp I.n a ot her e red enbodi nent,

5 ¢ B AIRIE AT RGO PoRE HENRT CoTBORE? (S8 han-
hy%&ﬁ’r‘i‘étbu ‘br%ﬁ'rﬁ i coffJo(RbadY| cta@ o He §r%"deo‘F+s&ﬁn§tof

| east one roxy-term nat ed pol yet her™of fornul

(1 farmut3 R12 O (CH 2CH20 m (CH2CHO) nR - (CH2CH20)rrB H
Formula (I111) wherein R 12 (58 ;f11m)noval ent G to CQ

al kyl or cycloal kyl radi d&&19-(RfksXa positive integer,
and n2 and nB are each |ndependently a positive

i &G Nor zero; said pol yether having a wei ght
paverage out 2000, In fornul a

iy, HPRF e e PRl B ety 1B Beaven kg ibel o a o1
ré)gﬁﬁ%ﬁﬁé@pgatglﬁégyl ene groups, and n2 is an average

oxypropyl ene groups, respectively;

ﬁé"!kﬂekﬁg%el@%if@m“ﬁ% oRuBEESstBai “Hren 1o and

n3 are zero, formula (I11) designates an oxyethyl ene

TZ (|3HZCI R3
-(OCH,CH)-,  ((OCH,CH),- and  -C-(OCH,CH)-;
R4 CH,CI

wherein
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 consisting of
—OH, -N(R)H, and —=SH, and R is H or C1 — Cg alkyl. Preferably the non-
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-
(R1 1 )k-X-YH comprises a hydrophilic water-solvatable material comprising

at least one hydroxy-terminated polyether of formula (lll):

14



honopol ynmer. When n2 is a positive integer and nB is
zero, formula (111) designates a bl ock or random

weopoloyeres of oxyet hyl ene and oxypropyl ene. WhROT/IR20881085296
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n8 are positive integers, fornmula (111) designates a
tri bl ock copol yner desi gnated PEG PPG PEG

(pol yet hyl ene gl ycol - pol ypr opypehe gl ycol - pol yet hyl ene
glycol). Preferably, the hydrophilic, water-solvatable

conponeRt! - @re MR- @Hk/PH@)a;! @420H20)m3 —H
nmet hoxypol yet hyI ene gl ycol , m xtures

t hereof, having an averag Fq,,@l ar vve| ght equal to
or greater t han about 200 Wk preferably between
350 and 2000. Al so conmmer ci aI |y avail abl e, and
sulM"@HRIB for the preparation of the compositions of

cont a1 RS BAEPTSNEERE E1H9 S PN S el Ko ERE mihis @
OORRE Y, rﬁssgfg@%ﬁﬁﬁ? e e eab dufeiePaentl, BhosiiveSfteger

nobegdicaakep@Péthgr Baviey d WayhabodtagbdaBlechfdr aveigiteup to
i socyanat e and fluohnated conpound are reacted, the

r e80Put 2Q00. elaciormula ¢, Wt é'ﬁd Ahtiaggnindependently an average
| SOEHRRLE réfﬁe%‘ffh?v y@ﬂmér{é@ tgrqd R @s eﬁ%n?er% g fumber
ocyan I

conponent. te-r Ve non- uor i

paof repdating axgpropytsrte greqpsrmipeotnldhy: grovmedltlhaatcms iof
the invention can be a oxi de partlcle
hadlHEYS 3 885 HHa e @bt Tiedng ABOEES St RO Bigger or zero.

am e IR YR nfd ard iBré%ﬁ%uH“@ﬂf@ésu ghdte8 2R &Q@W@W@t
the isocyanate-reactive parti t e’ conponen
cohpmapeg/memr\g'aanafnme depostive Siteg@r andm3 zerd) formnta (111)

rid Plref rabby&% (i(j)n(ﬂanl C|OXI dcﬁs ha e an aver age
paP PO &R0 0566” O FAPGVERY HHXYERY nn 80
t 004: Sopered \IREN 2 akewi3 ROpHEived ﬁht@g@ﬂsh\%’rmula ()

i ment isocyanate-reactive particulate conponent

. sdeseuﬁtegs @Hu’cﬂwh eopalymear dewnehedé?ﬁed?ﬁ’@ri?an@olyethylene
BRERE SRR BRSO R, Sesiriufi i,

si hga@philiel aaesrdavtableedorhpeidmy iaee theotormiieatiaabisitable
methoxypolyethylene glycols (MPEG's), or mixtures thereof, having an
average molecular weight equal to or greater than about 200, and most
preferably 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
weight greater than about 1000.

After the isocyanate and fluorinated compound are reacted, the
result is reacted with water and an isocyanate-reactive non-fluorinated
particulate component. The isocyanate-reactive non-fluorinated
particulate component required in the compositions of the invention can
be any inorganic oxide particle, having isocyanate-reactive groups such

15



In one enbodi nent the inorganic oxides are at | east
partially surface-nodified with hydrophobi c groups;

w@e@Perabs y hydr ophobi ¢ groups derived from r eBCT/USIW08085296
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i norgani ¢ oxi des with hydrophobic surface treatnent

r eagélytroxye | aninedyréuosndrizemiitotentherststi it iong ephbadifient the
hal osil anes including G to C s al kyl
t r F%Vé'ﬂ@i@rﬂeaﬁté\ée p@ﬁt'CtJ@t@PQm@PH?RE/‘PorHPBW%'ln@&QrH%@§'de$ of

|
[ ncI uo|eznIEF '%H %dBﬂ; We?é{abﬁ‘z‘#@téﬁndjg anes %Jév% Qﬂes
di ahkv;dgeobar&d:lb@@esoﬂ abvad,10Co 300 ©@ns 501t 50@y1m 80to 400 nm
SIS 0 B SRR PR
pobﬁﬂlcﬁ%t@bbnﬁdn%ﬂ&ea fLRREY PhxicE.ef 4 RetrRIfembodiment the

Comerci ally avail abl e surface nodified i norganic
oxlmmsauatefreactwe Dantlnul@gl;e chmpooapb@ua tojlesdal foarticie made by
t|on ipcl ude ilic under tradena
KE s pResctiey AT e b Ralodt dfvial Aok BnEdHinlc
Inﬁgﬁaéjes Essen, CGermany; specifically AEROXI DE LE1l
, LE2, and LE3, are useful. OQther commercial surface

modi fi egh bROEAMYSmENt ﬁ%ﬁnbf@%‘n‘t@@xﬁ@@%ﬁ‘e 5t bé‘@‘ally

tradenanme CABOSIL from Cabot'n Corporation, Tuscol

| L sudacke-nosifidokwiihahyidodphobig gresipsr pnafmblyemyctmplnotmp groups
Muni ch . Col |l odi al

coRpttes FBRLRroRaY rivkatie B deror (RaVEGpHgplsdhurtace

al wehftaént reaherisER @ed GO %%g@@ @@Bﬁhg@if lémy'ﬂﬂélosnanes

avai l able from Vi sta Cheni cal
colnchiding Cgi foi €48 §Lks/bm§lqm§ﬂarre@r Cn ﬁ@t%&‘@la'MLCO

silicas avail able from Nal co Cheni

Naﬁ&hwpﬁléanqswsﬁ@c@w W'MGPE’&W@”&% a'éx' W alkOnsigpes

emaing Gile Crall b ngsﬁ%nﬁé@%ﬁﬁ HREES ane

erhRALIBRS su%fneéhéa e }ﬁwe?h%ﬂ?ﬁéé a |‘M%%§éﬁ‘es

the |norg hicc oxides “aie ace organic

Hiﬁfm Fn t i 524 A | liR

epe tJ?/ %e ect egé n??%gég‘sﬁag&cdyﬁgllsﬁﬁ%ggof
S| poryldjméjthyl giloxang; ad misndescthebéofat i ons t her eof ; at
| east one particle having a surface

Commercially available surface modified inorganic oxides useful 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 AEROXIDE LE1, LE2, and LES3,
are useful. Other commercial surface modified inorganic oxides include
those under the tradename CABOSIL from Cabotn Corporation, Tuscola,
IL; and the HDK particle series from Wacker Chemie, Munich, Germany.

Collodial particles 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
suspensions, for instance, NALCO silicas available from Nalco Chemical
Company, Naperville, IL.

16



covalently bonded to at | east one group represented by
formula (1V) (-L2-)d (-H)(-L3)c (-Si-R5(4 _d) ) (IV

wob@eera108 | _2 i s an oxygen coval ently bonded tBCMUSZNg085296
each | _3 is independently selected fromthe group

consi st 'Strbec@ttytrhorgaﬁicl oxidéatalekst partial Sintfacé-miodifedawieh
i nt egers such that: is greater. than or equal to 1, ¢
i shy @&th@P'qgfaHp%,rU%QMdP th%lro/enaﬁa ¢arbemade by synthesis.

| RS RS emBpaRtfdr 1 tFﬁAéﬁ ibfF i KB ORISR GOSeM mg;tgopgan.c

carbon atons. articles are prepare
r eagidiesrarefsutfhee |mlmt|tgen‘urmrgzamdeXEieObaracleel¢ermjrlsytg an oxide

SIS NI W A T
solZ¥anh, AB 4R ci‘)‘?ntﬁﬁﬁtﬁ@r%ethet’é‘cﬁt §PI%ast°6né partlefd ﬁé\ﬁng a surface

under an i'nert atnosphere, such as nitrogen,
heaovaigntlsoband@iﬁmaueasieortﬁ gfaupmegheaanted b;actormj.llatﬁwt
100 OC. After several hours the product is separated

by conventional ngas) qqt)@Jp_:’)?i(g -Giend f@? {pg and
e

washed. The result |ng arti s hav ast one
co%&ently bonded oxygen to the particle and a
#Bbi zed silicone and at |east one hydrogen. The
conp03|t| ons of the present invention are nmade in two
10 steps by umaquygem cogalehtty pamded:tﬂb(tendcaambﬁéwtisi nto

regﬁe?é dE34 sflerlelGrdiB e Groun g eiig 8 H 8 BT CF alid), and
o i %ﬁi’ﬁa%%)'”t%efgeas‘#”tﬁﬁ St AT G hABH b

seb%ﬁteﬂthfahcrmédtel foopanhddét )=2as defined above, and
thereafter ii) reacting with (c) water and (d) 0.05 to

about 2. B%s laylinsair ghranofied roricyoliy atkyt groupamnitairing 1 to 18
non-fluorinated particulate conponent, based on a

15 ofgfo (ﬁ‘r‘?}om ght of the conposition. First at |east
one dii socyanate pol yi socyanate, or Jmxture thereof,

havi ng 198RAEHEES akp BlRRared RY reection.Qttthe drorgpNIs1iee apd
ConRAMafk§l Six8Hes, silizanes, polyalkyl siloxanes. These reactions are

typically conducted in a hydrocarbon solvent, such as pentane, 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 particle and a hydrophobized silicone and at least one
hydrogen.
25 The compositions of the present invention are made in two steps
by incorporating the particulate 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 (c) water and (d) 0.05 to about

17



fromthe fornmula (1) are reacted. This reaction is
typically conducted by charging a reaction vessel with

w0 b@opnilys socyanat e; a fluoroal kyl al cohol, thP@I/S2008/085296
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am ne, or mxture thereof, and optionally, a

non-G Yooy wedjre &f ahdesdyanatspsadiide elont fuarnagedp rticRate
1)k-YH The order of reagent addition is not critical.
ThEORPERERt. Oaged ghta eqaItCﬁ'a VRIONE QfdBG £REIROSHINN- ot her

react an ' i LA : '

and on Fﬁg?%%ﬁ%ﬁe@%@%@?ﬁ 98%1‘ st ﬁ’lésrorcgg@%?ébh?\%étg% %tréoﬂ
antavisgadshayshete goupsatnd ke ledst ohelfluotinated compoudnteselected
wi Ll be consu inthe first step, A suitaple d

or AT BeSBTDUR 1) 78 earesh olls Feaion s Sicalbgpndubted by
'%ﬁ&?iﬁéﬁrgé&i&ﬁvés%emﬁh%é blyf‘s%%‘}' afgte? aSRoY&alkyl alcohol,
Ket ones Tare the preferred solvents, and net hyl

i stval aminetarmeix{WeBRgreos, arat optianady] § npndluerinated enganic
conveni ence and avai1l§ﬁbi4't)§ The charge is agitated
angomgeped &f feresajRistE 11t)ca- o dhesudeot reaggnipesidition is not
Typi.cal ly a catag] yst. such as a titaniumchelate in an

or Bt SuBsEmeTicveiaB oLy BT s iR TSABAAE

81; )c/;ﬁag@gdﬂ?%g%etg AkhER eﬁﬁ%ﬁerﬂt-\/\%@@‘s@ﬂﬂd Jh BRSRE@RY E8Sacity

he conposition, and the tenperature 1's
r ao the teactibovessd, AT isoadjostedGo thbt the alcohal| thigartanoine,

i d d ) N h 9% of the.
Lo BSEeh s b B wrsE 3ot BB Y ordhic saant es of
af bﬂfud@qhgt ﬂﬁacf QﬁthS@d@faﬂlatéTQ#Uu%s i§%iéél@/rlﬁéed5é'—§ 3 &8lvent.

water, the isocyanate-reactive particul ate conponent,

anfeignasoral thg paeferieri selv e ran meéfpéi@qbwtyl@tmwet (MdIBK) is
nBpHIcE e Pk SR 8hed BE R AR, I3t Gatbe

watgtatedraridemperatdd edjusten® sbodt 4090 aevanCs, Typically a

desired, and stirred until| thoroughly m xed. Follow n
hoﬁ@@?@fﬁt SHEN @82 titaaiumy Qaﬂhaée Rl efganiapolyent i ﬁjﬁ%éd%&

:\éf}&%@ﬁ/iﬁ%n&gm{)ﬁ R =BoRtH @11 teflﬂmh%d ﬁ/g@h‘?b/?%ased on

solution or dispersion of the product® pol yner
us &tk diyy weigbt ofihe) @rh eakitian, fandt thetemipecatsss isgaised to about

20 B0 Rl REIC T RBisghu esdan bordTiea §8 aighe Flon 100%

| S BENRNGSIGisbERS I Grofid dreWedkfd. In the second step after 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 until thoroughly mixed. Following
homogenization, the organic solvent 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 (ii) reacting with (c) water and (d)

the 0.05 to about 2.0 % by weight of isocyanate-reactive particulate
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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conponent, further conprises (f) a Iinking agent.
Li nki ng agents useful in form ng conpositions of the

WO pwetrdle are organi ¢ conpounds havi ng twoor POT/ES2008/085296
zerewi tinoff hydrogen atons (Zerevitinov, Th.,

QJ@ﬂtridratzbvamEPabﬁ hyt RRfencatonts (Zeeevitiow & hhQuageative
ani ¢ Conpounds, Berichte der Deutschen Chem schen

e Lo rcuinatan ohGeeActyeiydroges IBProEXSFANBROYNGS, Besichte
COFRPPRMRhBAL H@Mfﬁcﬁén lc%%%ﬂsct,ﬁ’?ﬁhfﬂﬁgt §PNY 30 9y péxamples

that are capa reactin an I socyanat € group
Sumlddempoamdsgt‘rmu pave laad:leaﬂ;dat\hgdlrmtlphal groups tlaatdare
thi ol

) f t | I hol
S o enbrtE St PoartaVE BhioayAB Rl gougo Sk AnE i Bl goups
haWdiLgdeZh oY1, 4rfis BRA trﬂbpﬁ%uPQ EargIEbRYT 5P

and haV|ng t or nore hydroxyl groups, for 1nstance,
polaipe)hb@rusﬁf@ll as linkig agentslipeludg] enbyoyyslsylenes having 2,3 0r

(S S0 L BN P R o

' n?tfcﬂm?seforhh@taﬁ@é,y&ﬂy@theﬂd@lé%@cﬁf by ?Sly%ﬂ%ﬂ@ne glycol,

nmerization of adipic acid, or othér aliphatic
10 d| aely@&ylmgkvcglamlypr&pwwgl)tccajmpglymmn@@ to 30

CaBORPLALR AN oY DRLEGCPOlls:, Lackiudl pt AbKERGior

et bariestd from éol?rrl@hszat&tbwa dilipic add CdSH éther aliphatic diacids, and
, 2- propanedi ol , 1, 3-propanediol, 1, 3-butanediol,
1 @rgﬁn@awqﬂc d'Q|Si1&Y 'Wﬁe? msofar@oma%émnopolymeﬂc polyols

1! Bl ey Rre s B pctyfdiiakarfesiRtanRg £2-

15 t hettamgdadl et Baprepanoli dieft IydMﬁ)rthﬁmrepaQecholhyLI% propanediol,
- SBHERRL b S P bR ST T hg-agBRRSOigr d 2 1.5
di aRHnes- h@S&Qn@&bV@U@tH?M e SPtRe, PBLottasdibionalo-

am nes ‘useful as |inking agents | ncl’'ude: am ne
t edetcanedial, gmoszeneetrlm@hydbleasane émmettafd\qdp@pamEmewEZ-

D400 JEFF D and F NE _E all from.
A BR 5 &6 Nexaatif ndpepieb ol
20al i phat P@e@ﬂ@dqw‘drgaégé?h@b'r@dmlﬁ% ahB8@ohgirngieaNMPreferred

et hyl pi perazi ne, pi per azi ne,

4, Rolyfinghonal aminesqiseselraA itking agoMe e Uee hamine terminated
1, Ao rE QG 8N G mpte 2IEEBRINGE B400, JEFFAMINE ED,

and JEFFAMINE EDR-148, all from Huntsman Chemical Company, Salt
Lake City, Utah; aliphatic and cycloaliphatic amines including amino ethyl

25 piperazine, 2-methyl piperazine, 4,4’-diamino-3,3’-dimethyl
dicyclohexylmethane, 1,4-diaminocyclohexane, 1,5-diamino-3-
methylpentane, isophorone diamine, ethylene diamine, diethylene
triamine, triethylene 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’-tetramethylxylylenediamine.
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nmet hyl pent ane, i sophorone di am ne, ethyl ene di am ne,
di ethyl ene triam ne, thethyl ene tetraam ne,

wao eioesibene pent am ne, ethanol am ne, |ysine POT/EA3008085296
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its stereoi soner™ forns and salts thereof, hexane

di am neMgiied anydfiatkarslanpesananein o dsad Wsainkpigpddents
am nes such as xylyl enedi am ne and

a, Ncdey mP@P?féW@P G| NOBRBERRARCHEMINENEiethanplamine,
di de Sé}%lﬁmlﬁbe ntdhf\éll‘f‘(@n be used as |inking agents

i nc nonoet’hanol am ne, nonopr opanol ani ne,
di et hand‘herresleltlngilcpmpmnmﬂnamrﬂse didutedtwith Watee, oﬂ’ﬂmether

[ ti t h t
[ Calonerot STIRE3ked M s Sabert stleribeamith sfous cafsing
fr em;meemaﬂmgn@@@we%wﬁst raliapR 5000l SoigoHt feteaes

t hat are suitable as the solvent for final appl i cation
t o applicatioattesubktrateisnheresnaftaréhe appolication solveol'vent "

Al t er nat,i.vel n_aqueous dj sper.si on,

convent Pk iveBh gl HefRERs HFRELRh ooty elent '%a'by
r eFﬂb\th@& ith \seirastdps, 8y @péﬁa?éd By raffbwi sélﬁémt@fby

emul sification or hom)genl zation procedures known to

t he¥epeRtipn @mdithe use afemulsificatian anhemagonization geocedures
an?(v enﬁ’t? ‘fr%éeoéull‘?ed fmﬂb% CSurcf%ctBh%gﬂ?X Ir%l'&?e anlonlc

emul §1ons “ar e

f | sateic) mdryomndorvl@lbﬁdsl Sueh @@Ne‘htm@mmmldbné\é@)preferred
concerns. The final product for plication to a

subMinifize Jammabily eadowiatile Omrlé? cepeyNds (VEC) concerns.
sol utio h(a'ffneﬁ5 forferat ﬁ)rg%gbeéaﬁdg@ LE6tr &b §s ?h%zgaerglfon (if

t he product po yIer . rre nErs of

| nwater lmaseal) eor arsalgion ({ sdhaentd otherﬁharamkaxber arearsed) pf the
land r is 0. Qher preferred embodi ments

ar 8“81&1%?798 N&&fher ei n said fluorinated compound reacts

Wi th abpuéferedolpfb @ﬁﬂétln\%?]h%ﬁ'ar%@wr?éigmnﬁf Fas 4 to 6
preferably about 10 nol % to about nmol %  of said

| s eaMvMRAtONE, PURR q (& NehdprieDerowedr pFéT@ﬂbH@ﬁrﬁtSocﬁm%nts are
pol yners wherej n the linking group I's a diamn

pOPS’B/meé whareip $aid B@%@@i&ﬂ&wnwr@ﬁ@a@t& Willeabpwt % Mol % to
ar bphiiedo ARINY, CARERPe bPeferably about 10 mol % to 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 vyield, 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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any or all of the above procedures can al so be used to
optim ze the reaction conditions for obtaining maxi num

wQ 2@bai7e1ps oducti vity or product quality. The pPEBER1008/085296

i nvention further conprises a nmethod of providing

wateitalsiepedthedc Suah mettriil ihelnag, bodargondt Irnaaéostoara@gncation
to a substrate conprising contacting the pol ¥mers

t heYiaxhaHsiigh fggrrg(glpggtr]lr@m@popag“ %‘ﬁ%f@li deckps Wnaw'nCh liquid
e, S e C S

2 URBERG oveHIdA o6y SIS PREHE SaldtS Ui Uiyl Simmersion, and

di ﬁg&amkeongé dk:)dsreposmms"sta?lw cfjofntad‘(ﬁd m}esueetboﬁ avleed:k’bcaiyeing

as escri be ove 1S cont act Wt substrat.e y

AP RREENER QRN HES C¥ERY RIBETIES IR AR A A

i m t edTha, s Gla&'sgersk?dn RX BRI t%nthefs‘?ﬁ%trafé 8%s0tR; or in

nip, pad, kiss-rol skein, wnch, liquid
I ncembirationowiéh oty dptisoa) texdile flnlshas lor susleicertreatimgaggents.

[ i [Si and the |ike, onposi ti on
o) BBlof tintioBREAR §5ha Eeipdtiantt e e SRD 83H0IEEH Arfshes to
CO@bhl@U@%dﬁi&idﬂ@uﬁé@@@ﬂféb& Qr atdaftﬁ/%@ édrﬁmonly used with such
application. The solution or dispersion is applied to

10t hegenissen Birishes Suweh, adsditional comnanents GomiPriRe goFpounds or
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0P ARBLhR thLE e Mot SHELLCRA L0 I AAELSt fron,

I"onal I onal conponents I nc

agentiskayge f¢dntﬁi11esNrﬁrQ<|@cI’reevep@mhrtermnpkessur friisture control,
effects, or additives commonly used with such agents

or sp{tRgssh sengihc RN&RIP: ?'BTr'TéFat@e ApH$eAgsaciRs ﬁ?én repellency,
CoOMPERESE SARGEIL Ao Bt ae 8, of ity

wr od&t eorhhrcazleanﬁmniarahehtsmmr pedectioni, steanabdibnendlsimilar effects.

soft ness, stre -slip, anti-static, anti

o CITeo a7 moge SR spe e, 2Benl o, Bihes arBoppoiied to. the

re@@bét%léybeﬁ)?@ aftét, eéls%lmlﬁ@ér?éodsﬁp%{f?rﬂﬁéf cd?hﬂ)osmon of the

repel  ency, odor control, antimcrobial, sun

pr otesenit amyentiosankadn examp@nﬁ)rg‘nbmwasuwfaies,swhejnesyothetlc or
finishes Iled

to oph CHER A RS, Bl wBling A TR e BlRp tugn oo
t h@A L KANOE 8 11PNaedildone fioke Femt dii IPeitdedNenfouirs nanbb@pany,
for fibrous substrates, when synthetic or
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
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 sulfate, available as DUPONOL WAQE
or SUPRALATE WAQE from Witco Corporation, Greenwich, CT, or
SUPRALATE WAQE available from Witco, Houston TX. Examples of

such additives include processing aids, foaming agents, lubricants, anti-
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cotton fabrics are treated, use of a wetting agent can
be desirable, such as ALKANOL 6 112 avail able fromE.

w0 2009061PONt de Nenours and Conpany, W | m ngt oPrCT/DE2008/085296

10 £ a@ppolvmerr Eoamast

When cotton or cotton-blended fabrics are treated, a

W stathss-aneisthetiiaet Thescampesitidreislsssliesustia manﬁ‘fé‘awﬁcﬁigEféUmty,
EFC avai |l abl e from Omova Sol uti ons, Chester,

O Ripilerdaraticqne or PsrnEhingtaliesan wNEnsey o at ?éﬁf‘ﬁ%r@er location.
t I
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BBy AaTGh 2t o e B endTeie i aeSi ol gocing o
f opHcRed aaRybhatd d’élﬁérfo%%rﬁthe%ﬁrhé@lak Bpplictidntioethel ke.
The composition is a at a manufacturing
of ﬁ@pre@ﬁntlbenwmqmedt&pnlIﬁ@&l@ns drdags not

o350 pRor Bl EUPMIRI < 861G COLARALLK, Eon chains o

yanat e

ad dedd Nvgttb théeubstranesiwhen adﬁebl e Ppblepdsl isotyanhie@amounts
(i as a bl ended conp05|t| on). An exanple of a
suPPa{%Ia@C’HF 2% weihy aFRPEded use in the present

i nvention i s HYDROPHOBOL XAN avail able from C ba

Speci al Optionaly cwinduorpairdmaitendergpmmstitigns are also included

15 ¢ o Bratighich BonBBafiR Lo Rnulehy TRk S8 BbRfe o
bl efflcishdys Exemnsies ofl epem dptiomal taaelitiomal extehaer polymer
application for the copolymer. For nost of t

pr 69@\9959'()@&9”@'#%Bﬁdré’ﬁﬁm%@qwﬂnefst 0f0Q%¥|aFﬁ§? metBachyiates,
b h
€ oPhfiEds tHar s '%}écﬁmdcctﬁ}d ﬁ@r%tc%fryalgst r a%léé O(flw\b(r‘@ene

between chai ns or the su en added
as chlobidendiedl creorige ndrye ,acatabel naramixpures tladreot. 20% by

wei ght are added. Optionally, nonfluorinated extender

20 conposi Thersptiada tr@lagdennor adfiden substrate depends on (1) the
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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 to the surface, (4) the method of application of the
fluorinated polymer onto the surface, and many other factors. Some
fluorinated 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 repellency on some
substrates or require higher loading levels.

The present invention further comprises substrates treated with the
solution or dispersion of the composition of the present invention as
described above. Suitable substrates include fibrous substrates. The
fibrous substrates include fibers, yarns, fabrics, fabric blends, textiles,
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in the application conposition to potentially further
i ncrease fluorine efficiency. Exanples of such

wopiwonabs addi ti onal extender pol ymer conposi t POTES2008/085296

i ncl ude hydrocarbon copol yners of acryl ates,

nMehbawbykad, gaped) lefihel Udres carpets oThesaate magelfiomhatural or
can al so include vi nyl i dene chl oride, vinyl chloride,

i Aynihbie{iBes glidiaceatioss cefideenrwonil feyarinylon, aramid,
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fibers'’in

15 ny Mmshabheamlid)rmacmtdame,li,kec riyle monwanes, subsi@tes mwde for

rass oir ol yam de, oI e ter L efir
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t her Qdu PEMt dé Nym&erla%ac@ombﬁnmﬁn.ﬁ@tehl OETBAE Of
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ar epankendsidagieitblowst- smnbcmketd ronavavensr dihef réaied substiates
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pi grrented printed, or undyed Car pet substrates can
be scourbg compasitiansrang meiegd ekihereseniingention are useful to

paﬂd\ﬁ&é @%é( Ieﬂﬁ\\%%%ﬁgf@ﬂéﬁ oﬁ‘?epellency, and soil resistance to

treated substrates. The surface properties are obtained using a polymer
containing a particulate component and a perfluoroalkyl group of from about
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 length. The treated substrates of the present invention are useful in a
variety of applications and products such as clothing, protective garments,
carpet, upholstery, furnishings, and other uses. The excellent surface
properties described above help to maintain surface cleanliness and

therefore can permit longer use.
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treated with the nethod of the present invention so as
to inpart soil resistant and soil rel ease properties

WO p@b0daog hose prepared from pol yam de fibers PET/UR2088085296
nyl on), cotton and bl ends of polyester and cotton,
particul arly suchvVATERIABSESNDETEST METHODS
t abl ecl ot hs, garnents, washable uniforns and the I|ike.
TheaeBoIM Ry substrates include, for exanple,
spunlaced nonwovens, such as SONTARA avail able fromE.
| TeguMBgisd tle Viete® RepetiancyConpany, W I ni ngt on, DE,
and spunbonded- nel t bl own- spunbonded nonwovens. The

treat ed TaghpdteAtseliehcy BPa et subIMRE WL MBaYEreane
or nore of excellent water repellency, oil repellenc

5 soRrCcergiGioad ECCsgiirndarst E%sé\,ﬁet@pdi O .r53-20Qh aad &g D%’Pont

! . D f
or JeBniEaCERTra T MARRERs A AR R0 IO 008
waSpecifieatbnsany Quality Copedll Perty infermiatior paciesi Thanest
to treated substrates. The surface properties are
obﬂﬁt%@ﬁﬁ%‘ihﬁd eﬁ'sbﬁﬂ%ra treatesi SMQ%H ate toqweiting by @aueous

co n f ; r
£ oTBRaST D80S oPwRR Bk e dbE Ul pirgeRRtlont ore
10 caplzmed.onlthe qubstratecendthd eetephot surtdcat wettiogpe determimed
t he. po|y tructure in very small anpunts, has been
F obisbial, "The T e et Siepels Datingale ket the foistance
SUbf 8GRIttt bsRERPRY $thing By SHBSLEA QP HRIMGS . e
shorter perfluoroal kyl chalin’length. The treated
subsmpastiondff wdier fapetency tast bawide s shewndefliableih a
vari ety of applications and products such as cl ot hing,
protective garnents, carpetTakleHol stery, furnishings,
and ot her uses. The excellent surface properties

15descri bed above hel p WatdreRepetiencs TebaLuiisean! i ness
and therefore can permt |onger use. MATERI ALS AND TEST

The VU7 BSHIBNG 4f a o reat bPURRITINOGs
193: 3004 g he " Bupopt =opropyt ARl |51 DY Ker

1 2 98

2 5 95

3 10 90

4 20 80

5 30 70

6 40 60

7 50 50

8 60 40

9 70 30

10 80 20

11 90 10

12 100 0
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Techni cal Laboratory Method as outlined in the TEFLON
A obal Specifications and Quality Control Tests

WO pdooonads on packet. The test deternm nes the rPSI/FEZNEE85296
of a treated substrate to wetting by aqueous |i quids.

Drops offes@igprotedarn! Thiestdrops obTevariguig! ate paeed on the
tensions are placed on the substrate and the extent, of
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dledoites HITSTLLLANENURREUBUIEId gofoudidrer 10

seconds ops are renoved usi ng vacuum
as fapreaarance Of a darkergvatdaiemen rtfae bobsteatepisratissirved. The

supetrendl s BB BERsRY dasindic ey Bex AL gBE: Bt Peeirfedpie
Li end suidstratd N@ligiRsitscofed PRRREE Gramtéhrepeiéndy.qui d 3 and
progreSS|ver hi gher Test Liquid nunmbers until |iquid

10 P thp a rance of a darker wet patch on the
he test result |s the hi ghest

Test that d t th
sﬁgst r a&geqﬁ%ﬂ%gg@@ se\é/e?enetsﬁs?%g{ @Qg’l' ZQEB @o@ engy
TegiodiRidiied o? AA'Q:C s?@r?tﬁirbel%‘t’ M-@iﬁoc‘i N%atﬁd é@\fﬂﬂc‘?@d as

were tested for oil repellency by a nodification of
AATIows: ah sabstratedreated iith abaqud®)s dispersiarea palymer as

fol |l A substrate t t d th o
o DEIaIhIBrOR i rordforien s adr il g Baurs qt 23

15 congytioonea|dthe Hunidny %6165°C2aﬁ@l5|0%&bla2l3e%rrﬂﬂﬁy 2R %
relative humdity and 65 0C and 10 % rel ative

hufedes of orgasis lidtidefidentiies Qelowqrm Table 2 gseithen @gplied

beh v{nEeg@tPr{e sgm %re Hnlﬂ r?Nl heﬁe%\?/r%)é\f ﬁ%n%) e[m%stliquid

sanp gi nni n Wi t ovves gre
| i gRepelldnep Ratmgeiio ReY, bng d@p (dpproxiomngtelyrHmm in diameter or

( a8p0r5or>§]||_rr\%t|5rlne) |5s ;Tg]céc? oﬂle%rcr:ﬁto?rthr%re locations at least 5 mm apart.
20  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 placed 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
25  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; samples having a rating of one or

30 greater can be used in certain applications.
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0.05 nL volune) is placed on each of three |ocations
at least 5 mmapart. The drops are observed for 30

wee@ondaos | f, at the end of this period, two 0OPCT/BE2008/085296
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three drops are still spherical in shape with no

wi cki ng around the drops, e ,drops of the next

hi ghest nunbered |iquid aréﬂgﬁ%é%d on adj acent sites

and simlarly observed for 30 seco ds The procedure

is continued until dasRepellenRcy ke 408 ds results in
two of the three drops falllng to remai n spherical to

hem spher Qr wetfting or wickin curs. The oil
repel | =nc(?/ﬁ§%ﬁe” 5 s [t he hi ghesf-l(%St%BPr%l test liquid
for wh cIRatmg)Nufnbehe t hree drops remai ned spherical fo
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rating|of one2or great 65/36MU\.lﬁH_/mhexhdenarw(rvl\a|ah21 C
appl i catoens—Fable—26H Repe. erev—Fest—Hi U|UI| gs—Net
NUIOL s a trademark |of PI ough ntiexadedame a m ner al
oi | having—a—Saybott—vi-seostty—of—366/390—at—38—C-an
a specific gravity of| 0.880/0. 9Gbteabdddan€. Test Met hiod
3 - Aceeterated—SetHnpg—DbBrumTest—A—drummH—on
rollers) was bised to |[tunbl e synt heioddecsa® | onto car pet
sanmpl es—Synthetiec——saH—was—prepared—as—deseribed—n
AATCC Test Me6hod 123-2000, Secti pwleBane Soil - coat ed
beads were—prepared—as—FtoHows—Synthete——sotH—3—¢
and 1 liter of clean |nylon resin heamtihe] SURLYN i ononer
resin beadss—H8to 31 6inech {032 t60-48¢cm
dianeter, werg placed into a cl eamhegapéy cani ster
SURLYNH-s—ar—ethyHenelrethacryHe—aetd—eopelbyrer;

avai l able fromE. | du Pont de Nenmours and Co.,

W NSt @ INUBOLDR a

Easeﬁ@ﬂt6fﬁbu§p9nmﬁsopb%aﬁemﬂQmrﬁﬁﬂ#ﬁ

wi th duct tape and the cani st rot'ated on rollers
5 ﬁialyborrmsceeuty ot361/840 laé 38 s Crnandkarspeoiiiegrayibnot ;h880/0.900

canl s5eE.

Test Method 3 - Accelerated 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
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
Nemours and Co., Wilmington, 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 63.5 cm) for these tests.
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Carpet sanples to insert into the drum were prepared
as follows. Total carpet sanple size was 8 x 25 inch

WO 2@98761063. 5 cm) for these tests. The carpet pPCEUSI008/085296

all sanples was laid in the sane direction. The
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20 CObQi‘pe@WbsQﬂ@é&ur‘é@t e AE i§ e deterideatiatwdehang coldr of the

25

30

i ndi cates |ess 30|I|nP and superior soil repellencK
TheoitgoEand 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
test item was of the same color and construction as the test item. A lower
AE indicates less soiling and superior soil repellency. The AAE
represents the difference of the soil resistance from one example to
another. A positive number for AAE indicates the superior soil resistance

of one example to another and vice versa.

Materials
C4Fg(CH2CF2)2l were prepared by reacting perfluorobutyl iodide

(available from E. |. du Pont de Nemours and Company, Wilmington DE)
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represents the difference of the soil resistance from
one exanple to another. A positive nunber for DDE

WO p@voailes t he superior soil resistance of onePERHEAPNE085296
to another and vice versa. Materials C4Fg( CH2CF2) 2|
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S 1 UPFiTe nit qddSudle Solsted by Foshond distilgtioBec (1 ¢
tel oner iodi des are isolated by fractional
distillation. EXAMPLES Exﬁﬁﬁﬁmgﬁ reaction flask was
charged wi th of DESMODUR N3300A HDI based i socyanate

(2&xemple dvai | abl e from Bayer Corporation, Pittsburgh,
PA) met hyl isobutyl ketone (MBK, 12.1 g) and a 0. 005

M di but W reiantioh flask wiae chargead with (ofDESEl\/I@DLiJIﬁ NI KA b
tur((i was heat t he stea

i e shansyat g & v Spleip S B e GBP sl AP isopa

10 g) Pﬁﬁ\fﬁ]%’thﬂ%btu't)ﬂ'?(e\’@ﬁa BN, etoey )Bﬁd rae(§71905‘l’l)l‘dlbutyltln
érature was raised to 85C and held f

soldthatur@te golution h1.8¢) AERDRKDET heEmixto .re)wag,he@t%d tca@ﬂD eC

o BRSSP L A
r e@ g) nAftet é@difl@n \0@% d@ﬁﬁpl@ﬂa Qrﬁl@'réédtlbhﬁdr’r@brﬁﬁrecwbgfralsed
addi tional 12 m xture was th cool ed

S HESIC B Peldios mll@mtwm AERAXDELES 08,
' g bSRIRE RREREL]Y I ESLS hod T ortilhy il e
wa $3& 8 1y) @adeslaten.Blyy WwasSkddeds and $e tdsedtingnueturcesdas hdated
PhABaGHTaAtoR 1 1or e SRS 1 nBn @ BN HERamIneR GHoled to
POlYMBr 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  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
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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The product of Exanple 1 was applied to carpet which
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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 application 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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W TCO C-6094 ( 13.8 g, available fromWtco
Corporation, Geenw ch, CT), and deioni zed water
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20 a teriPeratlire was raised to 85°C and held for 3 h. After 3 h, MIBK (35.09)

25

30

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 followed 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
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.

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

30



di butyltin dilaurate solution ( 1 .5 g) in MBK The
m xture was heated to 60 C foll owed by the steady

wale@pmiaes addi ti on of 1H, 1 H, 2H, 2Hper f | uor ooct BEODUSL088085296

5

10

15

20

g). After addition was conplete, the reaction

t enpesradng episl toahs @drpet ViatiCsprag dpplidation aB23% wéttm@ek-up
3 h, MBK (35.0 g) and water (0.8 g) were added and.

t h¥itheas 8ol of $ 08 R Ped A0 PRt (BHCTRIRMStREr Gs/M3of Baerine on

: e e .
v g ParfS iber BonfoTh el idlblieds, 485, LA B B Hie P
O) fade filfeFGEmPerai0aol 26(B°F (121 2C) fablae Idasbonsihtiaote. The
coBR T es RSN S S o DR B Bt ™

di ?é;ﬁén'eﬁby,%n r%fp_eh’érﬁfé&ﬁ %@%‘rf?nfregi%%ﬁ‘fé Prressilitsearand Table 3.

e
gravity filtration t'hrough a mlk filter gave the
desi r ed Teauiredust qgidigmearative Exdaendle Balvas@pplé¢dio agemple of

hen_.ad f i icles. (0.
o TR camar S dogee SRl el RS ERTRBS v
f Obll@t‘éﬁd/vihyvvété”ridm?épgfliedfbfth@bﬁﬁbéiwimfs&ﬁmegFﬁéétm with a

Exanpl e B was a&gl ied to carpet which was” | ow nyl on
6, §oabieraghie e 60@pem (ndiefPasramgdrer IgaMh fuoBne® ioasijithiexel on

ya : ; e t i Ll S .

4 i S R PEISRLN TR AR oaoB iR Bhen Bl Bhacious 2
appddecfiddrasmplertbPé se25@PEkt210°@) foh alllegzabnemiBOte. ppme
and 400 ppm (m crogram per_ gram of fluorine on the
cafp@et yasdesigs agaordingite TeatMedadswbd 8yd sfobwatercur e
to i j |#=te P ;

f of FEeEE 1 (SRETen P SRECRIE. Resthts Jigip Fook 54,
according to Test Methods 1 d 3 for water

repel l ency, oil repell ency,Ig-lgﬂlgis%noi | resistance.

o

Reelll te Arn 1 n Tahl A 2 Th aduet nf  Conmparati vy
Ul o AT C T \WAV A AR A\ A | \AJIIPU.I AT TV

LIL} TUAOT C© -) . Ille p C
Exdnpl e B was applied/ to a sanple of resi|dentSodl
carjpet (tan tagicesggcht WA car pet®il The %eo gﬁbév: on
was dxXam@d wi th wat engBg”beg,l iﬁgpﬂ%ntcge aS?% | t AAE
sprlay applicatioff with a goal ’tlo &chi ev 600 ppm
(micrograns per gram | fluorine || oading | gvel on the
carpekahhRar (weiglpt . [This yas fol | owed by amgygen cure
t 0 lachieve—arfacefibpr—tenperature—of 250 F (12 1 ©
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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 loading, Example 1 had improved water and oil repellency and
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Table 3A shows the results for water, oil and soil repellency for

ester.
aci d

Example 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.

Example 2
Ethylene (56 g) was introduced to an autoclave charged with
CF3(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)2CH2CH2l (10 g, 0.02 mol) and N-

methylformamide (8.9 mL, 0.15 mol) was heated to 150 °C for 26 hours.
The mixture was cooled to 100 °C, followed by the addition of water to
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(0.09 g) were added and the m xture stirred at 70 0C
for 0.25 hours. Ethyl formate and et hyl al cohol were

wo eowadody distillation to give a crude produpCT/US10e8/085296
crude product was dissolved in ether, washed with 10

W sépatte tscraadiasters Wthiyt #lcom@lt(8rminghd pitbienesutfonit. acid
and dried over magnesium sulfate. Distillation

or 69,08 WarE asideaHId hecBire stred@e® Yaior@ prheuss Ethyl
o Torfldte G ety aiéondivete Yefoibd piRisHrafion X-gie £ ol
fDEﬁNﬂBDldR NBGMMDEMW%?:&@&W i3] eétﬂér @V@hedmmlgmi,ﬂ %
rom baver | ONn ur
5 4} SaHEoU Bodoa S Bien BRleAnd Bitte s b, 2ot oF EaiEr 1
9) MdynésRin stitstem [’fi%fﬂfa%oY‘Pp?roO@@H%’e taR:o@u%I g‘o‘(&g_lg"\cﬁg by
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reaction tenperature was rai sed to 85C and held for 3
h. 2ABoig{?2ef Paseélal-ni ng AEROXI DE LE1 funed silica
particles (0.05 g, available from Evoni k I ndustri es,
Essen, eeneﬁaﬁ@f) flaglowiasicbarged wih ®f HEMMBRIUR N;aeg)og\ HDI-

10 o hBSed TpeReaRes26s ¢ralsBif o hale Chho " isBliran.
VVaPAI)hMIBfP@@IQeﬂ Py and @®.808 Mdfﬁdﬁ&lﬂlﬁ elilglirat¥ §6I@t|@1 Q@%) in

e fromWtco Corporation, Geenw ch

% aval | ab
MIB e Birteiwvaanertedste. @) oy folkmﬁdefw the steady deapwise

ai S0P ST Pr P e b B ez Bl A Rt wes
a" ot RS fé?ﬁrgé@mr@mmééd RS CAE R0 3. A

desi emul si on po The product
15 appblugidn toontaammtAEzﬂQOéQiDEdszﬁjnheﬂ/\slhga oart&l@ (0.05¢,

(0P8I SQTRF EoRks Gy o 85 R AN eGP 8
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plication 25% wet pi ck-u h a goal of pm
anand@@rrsgrat(&@ @rf@rgaraﬁﬂgélpnglr thef mixdureneas hernheooled to

carfed JhbREhixture 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/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 repellency, oil
repellency, and soil resistance. Results are in Table 4.
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20 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 to Test Methods 1, 2 and 3 for water repellency, oil

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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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

micrograms/gram loading, Example 2 had improved water and oil

repellency than Comparative Example A at the same fluorine loading.

Example 3

CF3CF2CF20CF2CF2l (100 g, 0.24 mol) and benzoy! peroxide (3

g) were charged to a pressure vessel under nitrogen. A series of three

vacuum/nitrogen gas sequences was then executed at —50 °C and

ethylene (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

3
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Results are in Tab rép ive Exa E
addition of CF3CFZCFZOCFZCF HZCHZOH (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 to 70

25  °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
°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 loop carpet having 28 oz/square yard (0.95
kg/square meter). The composition was diluted with water and applied to
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20 (87.6 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.

The product of Comparative E was applied to carpet which was

25  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 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 5.
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The product 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 25% 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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carpet sample. At 800 micrograms/gram fluorine loading, Example 3 had

nponents in about 2:

ratio.

equivalent water and oil repellency and improved soil resistance to

Comparative Examples E and F. While the soil resistance of the untreated

samples was better, Example 3 showed an increase in oil and water

repellency compared to the untreated carpet sample. At 400

micrograms/gram loading, Example 3 had equivalent water and oil

repellency as the Comparative Example E but had improved soil

resistance at the same fluorine loading.

Example 4

A one gallon reactor was charged with perfluoroethylethyl iodide

(PFEEI, 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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20 1|?|r ﬁﬁ%F@wa@g%L%e@\é{téWeg% {go"t‘)f@ qgr;ltﬂéég%&l@t\Nﬁs WasKed 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-dodecahydroperfluoro-1-dodecanol as major
components.

25 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 a mixture of 1,2,2,5,5,6,6-octahydroperfluoro-1-octanol and

30 1,1,2,2,5,5,6,6,9,9,10,10-dodecahydroperfluoro-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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20 28 chargequaitie 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 (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-

octahydroperfluoro-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 mixture was sonicated and the MIBK was
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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 (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
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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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 repellency and improved soil

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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7. Exanple 6 The procedure of Exanple was’ repeat ed

usdagmeEHaX BrRAtIFe, the rerulipg oBition wsi&@rmoq@@(m)@ to
LE§7|eld Ah%tg%&la% quérj % ate/ met hyl

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 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 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
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i sobutyl ketone (M BK) solution (0.004 g/gM BK) was
made by adding 0.25 g of the tin conpound to 62.5 g

wWOL®B0764081- neck 250 m _ round bottom fl ask wasPGHUS2008/085296

with an addition funnel, thernocouple, nechani cal

st '(Tz1ef(:) foir tak mnohelnahutec Onete 0aPlet wakteses dutbrdihg to Test
e flask was %d with nitrogen, heated to 60C, and
t hMﬁt'&%‘éﬁ g2 amﬁe? r&@zeweﬂﬁﬁ%@d TRPeliensy, @n(flﬁoﬂ

H, 264 abh 8 eHe%BftQPE%ﬁg?%bleSﬁ 57 g of DESMODUR N 100

(i socyana aval rom Bayer Corporation,

Pi rgh, PA), and 19.71 g MBK. The reaction
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then raised to 85 C and held for 4 hours. After
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The product of was applied to carpet which

wa §Ooes, IA&RQ%I%E\ L@@@Bﬁ'ﬁér(&ﬁ@l mge@dilabisffoael yenik

colishfeb, F5R0 GeMm¥ Bl werk S3fBaRetRlics IR AtecclBigaen in

20 carpe9 gvof MIBRI afhigpmitucaiviagnhet ad8&a v& thepsslkition foNowad by

25

30

a goal of 600 . .
e 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 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 filtered 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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ppm (m crogram per gram of fluorine on the carpet

fiber weight. This was foll owed by an oven cure to
wa@elwevdoa face fiber tenperature of 250 OF ( 1PAT/0£2008/085296

for at |least one mnute. The carpet was tested
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wagxahmi@@&d with 50 g 1H, 1 H, 2H, 2H perf | uor ohexanol ,
33.57 g of DESMODUR N 100 (isocyanate, avail able from

Bayer Cohpgrétédure ofiExasipie @Maﬁ%pea@é@l ué&lngIQOMIIBE LE 3
The reaction m xture was heated to 60C fol |l owed t he
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was ob era ure e’reaction
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t r 0 £
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m xture was t to the sol ution
15 addittagen, béatezl. tBGBQJCoanO\Mem caoldd hddei fragkavaséldarged with 50

e gt P A Beforhoel 2530 oiof PR Nl e

cogbs@ér%té %@amgbnélf%rﬂ B?en/elr '('Icﬁwf%‘ﬂlbﬁt p.tt@@hﬁgﬁ 4dA) !aﬁd 39.71

Er [ enmeyer . of Wtco C6
549MIBK. oﬁ’hqese@wozwer@ltheewa%e@tedd@eﬁﬂ) @rfcllcmqﬂ @M th@‘l a

Watd%p\pgé I%dHRIO% CI; BTJ?é 8 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 (83.6 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 to the solution followed by

25 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 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
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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solution was then added to 85 g of the internediate
materi al generated in the above paragraph in a plastic

whearmereiahd soni cated twice for 1 m nute each. PdhES2008/085296

solution was then rotary evaporated to renove M BK

Thegssting 5610t Wwaisithen waere‘dharodgH & mumulttehr Thelpercentl dolids
filter. The percent solids of th ymer was about
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Ve OpsiSardtive E’Bhples #0d conpared with Exanple 5 .
Conparative Exanple K was applied to carpet at a 600
m crogr @msmm"ramé E&étﬂﬁﬂasﬁmd Lt %F@dreﬂﬁré@ ugm%(;thé/%bhﬂﬁs
1, 2, and 3, and conpared with Exa rK)arative
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and 3, and compared with Example 6. Comparative Example L was

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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in the pol yner,
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Examples 5 - 7 had similar water and oil repellencies to the

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

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 soill

properties compared to Example 6 and Example 7. The increased

performance attributes occurred at very low loadings (0.1 % by weight) of

the particulate component relative to the weight of monomers.
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of an isocyanate-reactive non-fluohnated particul ate
conponent, based on a total dry weight of the

W@ po%i1ng on. 2 . The conposition of claim1l WheT/E520082085296

5

10

15

20

25

30

is F(CF2)n > F(CF2 ) (CH2CF2 )P, F(CF2)n(CH2)

c[ (CF2CF2) p-(CH 2 CH2) q ]m; gE%Z )nOF(CF2 )n, F(CF2
)NOCFHCF2 or F (CF 2)n[ C (CF3)]p[ CF2CF

2] g. V\/nerei,n is 1 to about 6; x is 1 to about 6; and
p, 1§18 ' -each i ndependently 1 to about 3 3 .

The conposition of claim1l wherein Rfl -L-X (I)

sel ect ed- f r o €aTBPEFIHRID i dmPREiNahep réFCer RIoRAT RS tgs;ypstrates

(| Bompriebrar elliegd Soildih oplsBrdd br oy BeStBnd bdlyurethane

F( ﬁﬁﬂmg(ﬁr@ési[o(n%@ﬂlhné@ﬁr@ﬁéq blym (R5 )rX (1d)
F(CF2 )nO(CF2) n é g é | 1- OCFHCF 2
(OCH 2" B2 ) RgRCUGG &7 At tl@ea%“ﬁqfr‘v @%tie 8@'3/@0%3&69 fAr
I's an I ntege 1 ; ea@%
|ndependentl'r)pI)glrJ]refltkrl“lﬂt%(‘;ggoefrhé §|stdg:y§f]atx sug%’aelrlﬁ gaqﬂ Ie?st
1to 6 r is GuoeflaorinGted co@poundiéelested Bom Relformuta (1):

di val ent radi cal sel ected fiom the group consisting of

- S(CH2 YU, -(OCH2 u isRah-li-teler of 2 to 4; s is
an integer of 1 to 50; and R2, R3, and R are each
|h%}%‘h‘ ently hydrogen or an aI kyl group containing 1

to 6 cakbp 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;

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-radicals selected from the group consisting or -O-, -NR-, -S-, -SO-,
-SO2-, -N(R)C(O)- wherein R is H or Cq — Cg alkyl, and said linking group
optionally substituted with CH2Cl,

X is an isocyanate-reactive group selected from the group
consisting of —OH, -N(R)H, and —SH wherein R is H or Cq — Cg 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
component, based on a total dry weight of the composition.

2. The composition of claim 1 wherein Rf1 is F(CF2)n,
F(CF2)n(CH2CF2)p, F(CF2)n(CH2)X(CF2CF2)p-(CH2CH2)gIm,
F(CF2),OF(CF2)n, F(CF2),OCFHCF>, or
F(CF2)n[OCF2CF(CF3)]p[OCF2CF2]g, wherein nis 1 to about 6; x is 1 to

about 6; and p, g, and m are each independently 1 to about 3.
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4 . The conposition of claiml1 wherein the

di i oscyanate or polyisocyanate is selected fromthe
w@e@apraonsi sti ng of hexanet hyl ene di i socyanat BCT/US2008/085296

honopol yrer,

3-isocyanat OWEQ}SQnéoérténtdf'c%FnWWF% fl (Igls selected

i socyanate, bis I socyanat ocyl ohex

?:I%??M%Qgtddn%hﬁ grclsr%mé%ai@\iué h? ar(d cLzZ and
Feacting, Tu @911‘5 FEEEmE ﬁz@')malnﬁﬂﬁf'u('}rftn:?eé" f
Pormi a = O g FRCESIREH R e RIR B S oy
S aga al Eeﬁ'oyl & P HCL IR e BRIt Fas el iy
ooy to IS RprEr 2R ERAGRY %&%'”depet”ﬂe%' "

is 0 or a sel ect ed
from t he gr g&%ﬁcoﬁédlf?ﬁﬁg@ﬁ%g@w@@%ﬁd -SH, and
:Wi‘@lr_l or C| - CQalkyl. 6 . The conposition of claim

&iMn the i socyanat e-reactive non-fl uohnated

partlculate conmponent conprlses i norgani ¢ oxi des of
Si, t#an ipegel of hiy19% havi ng an average particle

10 i ze Of na@%‘r‘\tlnf'ébetr%fgggut”mo 6;

P, q, and m are each independently an integer of 1 to 3;
x is an integer of 1 to 6

risQor1;

Xis -O-, -NH- or -S-;

15 R1is a divalent radical selected from the group consisting of —
S(CH2)y-,
R? CH,CI R3
-(OCH,CH)y-, -(OCH,CH),- and  _C-(OCH,CH),-;
R4 CH,CI

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

R2, 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-trimethylcyclohexyl
isocyanate, bis-(4-isocyanatocylohexyl)methane and diisocyanate trimers
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7 . The conposition of claim6 wherein the inorganic
oxides are at l|least partially surface-nodified with
whyawopiiobi c groups, said hydrophobi c groups deeT/UsIN08/085296
fromreaction of inorganic oxides with hydrophobic
subfaﬁmmggawmﬁmlb),r(ﬂaggm gli¢el ected fromthe group
consi sting of kyl hal osilanes including G to G 8
al kyl trichlorosilanes, G| 3o C| 8 dialkyl
di chl or osi | anesycn j\ ~ chlar osi | anes;
ng \C
O, k

al kyl al koxysi | aneg al kyl

tri met HBXysi | anes, | H met hoxysi | anes,
eX hoxysi|l anes,/and G to C 8

al kyl thethoxysil anes; al kyl [

u

C to G8trial kyI

hexamet hyl di sil azane; pol ydfa S|onanes i ncl udi ng
pol ydi net hyl sil oxane; and m xtyres thereof. 8 . The
conmposition of claim®6 wherein fyge i norgani c oxi des
are surface nodified iyagrgani c oxi de particles

conpri sing an oxide of| M atonsi ndepe ently sel ected
from t hgngr oup conshet Mg ob Si n, Zr, M, A,

and conbi nati ons the Qne partl cl e having
a surface covalently [ d t | ed¥© one group
represented by fornmul a 2 )d (-H(-L3) c

(-Si-R5(4 d) ) (1V ereln: ¥ 2 represents an

oxygen coval ently bonded t and each L3
i ndependently sel ected fr e group consisting of H,
a C1-C2 alkyl, and OH, d N&F e i ntegers such

that: d > 1, ¢ >0, and d+cig2; Ris a linear,

branched, or cyclic alkyl group containing 1 to 18
carbon atons. 9 . The conposi cHoy+—adcocl ai m 1 wherein
(ii) reacting with (c) watgr and_6d) 0.05 to about 2.0
% by wei@ht of an isocyanat§-regctive nonfl uohnat ed

particul ate conponent furym |ses (f) a |linking
agent that is a di¥fimersre pQﬂ/ A net hod of
provi di ng wat er repellency, ol repellency and

(CH2)6 —NCO

(I1d) Y Y
OCN— (H,C)¢” \(

N
(CH,)s —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

R1 0_(R1 1 )k-X

wherein
R10is a C4 to C4g alkyl, a C4 to C4g omega-alkenyl radical or a
C1 to C1gomega-alkenoyl;
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soil resistance to a substrate conprising contacting
said substrate with a conposition of claim1. 11. A

waaisrade treated according to the nmethod of BPCHUA2008085296

10

15

20

25

which is a fiber, yarn, fabric, fabric blend, textile,
spunl aceghn I%@Pé/ T i t her of
cotton, 6R(31el .Igu oscg,@d V\rggf ?%?ﬁogﬁﬁ‘?%n',”bﬁ& on, aramd,
acetate, aprylic, jute, sisal, sea grass, coir,

pol yani de,| pol yester, bl efin, poRjacrylonithle,
pol ypr opyllene, pol yaranp d, or blends|thereof.
-(OCH,CH)y-, -(OCH,CH);,- and  .C-(OCH,CH);
R4 CH,CI
wherein

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
consisting of —OH, -N(R)H, and —SH, and R is H or C1 — Cg alkyl.

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

7. The composition of claim 6 wherein the inorganic oxides are
at least partially surface-modified with hydrophobic groups, said
hydrophobic groups derived from reaction of inorganic oxides with
hydrophobic surface treatment reagents selected from the group

consisting of alkyl halosilanes including C4 to C1g alkyl trichlorosilanes,
C1 to Cqg dialkyl dichlorosilanes, C1 to C1g trialkyl chlorosilanes; alkyl
alkoxysilanes including C1 to C4g alkyl trimethoxysilanes, Cq to Cqg
dialkyl dimethoxysilanes, Cq to Cqg trialkyl methoxysilanes, and C1 to
C1g alkyl triethoxysilanes; alkyl disilazanes including hexamethyl
disilazane; polydialkyl 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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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 least one group represented by formula (1V)

(-L2-)g(-H)(-L3)c(-Si-RO(4-q)) (IV)
wherein:

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

OH; d and c are integers such that: d 21, ¢ 20, and d+c =2;

R9 is a linear, branched, or cyclic alkyl group containing 1 to 18

carbon atoms.

9. The composition of claim 1 wherein (ii) reacting with (c)
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 repellency, oil repellency and
soil resistance to a substrate comprising contacting said substrate with a

composition of claim 1.

11. A substrate treated according to the method of claim 10
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.
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