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hard substrate surfaces, e.g., mneral substrates, and
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| gggtureoln bglggvaggélns—%&gﬂg 8 @ﬂ?ﬁ'&ﬁrb is between the Ry and the

SO, groups. Compounds of Structure 1 are relatively difficult to synthesize

compared to those that do not contain and oxygen and/or alkylene group between
the Ry and SO, groups.
--[-8i(CH,)-O-}--

| Structure 1
R-NH-S0,-CH=CH-O-R-R¢

It is desirable to combine the advantages of siloxanes and fluorochemicals
to provide improved oil, water, and stain repellency for hard and soft surfaces
with compounds that are easy to synthesize. Ii is also desirable that such
compounds have improved fluorine efficiency. The present invention provides

such a composition.
SUMMARY OF THE INVENTION

The present invention comprises a composition comprising a
perfluoroalkylsulfonamide-grafted poly(alkylsiloxane) polymer prepared by
contacting a polyfluoroalkyl sulfonyl halide of formula I
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pol ymer prepared by contacting apol yfl uoroal kyl

sul fonyl halyj ornmul a Iwherein Is a straight

or branched I{fg?fﬁé%}{oal kyl group havﬁgg from about 2

to abqut 20 carbon atons, Rl is a divalent |inking
1Bk H2k wherein k is O to about 20, and X is

hal ogerR; i bthaightor Ibadiﬁhednpeaﬂumdam? grotuptikving Froml dHouo? to
IVFormJIaII: Formula I11: Formula IV: wherein each
REPPE 0L ARAE y a CL to C8 alkyl, each R3 is

| ndepenegehldivalent HHRInG Broudr QIR FABef KisDiodbROZ, and
oxygen, _and optlonally at | east one of nitrogen oxygen

and sul¥iFh a‘ﬁ@h R4 is |ndependentIyH or Cl to C8
al %IE bpb Qﬂe‘i}ﬂmiﬁg 1 to C8 branched or
Il‘gl)éda?s ° eac gisin epen ently zero or 1, mis

alimnlalﬂre |nt eger, and n is independently zero or a
positive integer, such that n/( rni-) |s zero or

posi ti \(E-(iﬂ)@)aSlr@f(SKBv)z-@mdSl@fm PR bﬂhtﬁ!ﬁ(ola"ﬁf)a and
the polyner viscosity is |less man or equal to 10000
nEemmulmider a shear rate of 0.1 s- 1 at a ten‘perature‘

of 20 C. The ,Present |nv§nt| on further4 Oz”B“ ses 3 4
pr oces SHREF-RPHHR?)-O-[SiR)z- Ol [Si(R*-NHR)R*)O)n-Si(R? )z -R°-NHR

Formula IV:
HR*N-R*-Si(R%)2-0-[SiR?)2-0]m-Si-((0)g-E)s

wherein

each R? is independently a C; to Cg alkyl,

each R? is independently a divalent group containing carbon, oxygen, and
optionally at least one of nitrogen oxygen and sulfur,

each R* is independently H or C, to Cs alkyl,

each E is independently a C, to Cg branched or linear alkyl,

each q is independently zero or 1,

m is a positive integer, and n is independently zero or a positive integer,
such that n/(m+n) is zero or a positive fraction having a value up to about 0.7, and
the polymer viscosity is less than or equal to 10000 mPa.s under a shear rate of
0.1 s at a temperature of 20° C.

The present invention further comprises a process for the
preparation of a perfluoroalkylsulfonamide-grafted poly(alkylsiloxane)
comprising contacting a polyfluoroalkyl sulfonyl halide of formula I

RsR-SO,X I

wherein
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is a straight or branched perfhioroal kyl group having
from aQout i o about r g%' snkSrdfin

di val :g lslaisﬁ'ﬁgﬁtgorgjf %B%@Qm n h||§1\);s;mg to g%%ulﬁtz o
2bouadd catbosatomlspgen, with a silane conpound of

Formul g, 11, 111 .or. 1V Formul.a |L: Fo : r.ul a
V- B il Tisng e s e K2 0 g 30 R 2
each RY ikgalogélgpendently a dival ent group containing
car bon _oxygen, and_opti qnﬂlﬂi | east one of nitrogen
owirBarsilangicompaupd of Earpaplell, fiL of Ijependent | yH or C1 to
GBogdiy i €ach E is independently a C1 to C8 branched
or It near alkyl, each g is independently zero or 1, m

IS a pPEsib).Y8i-0NSHEEY,- ORISR ISHRARDENESI(OYERr 0 of

a positive integer, such that n/(mtn) is zero or a
Pesichd¥enf raction having a value up to about 0.7, and
the pol yner viscosity is less than or equal to 10000

mPa. S ERURCRASKROZO-[SURE) L0 Si(RNERY(RAOTpSIR RHRFNHR

of 20 C. The present invention further conprises a

mebhRfagl: providing oil repellency, water repellency,
and stain resistance to substrate surfaces conprising

cont ac tEr-RASHRYIO-FSERMW-ON,-Bi-Q@)y-Bpy conposition as

descri bed above.
wherein

each R? is independently a C; to Cg alkyl,

each R? is independently a divalent group containing carbon, oxygen, and
optionally at least one of nitrbgen oxygen and sulfur,

each R? is independently H or C; to Cy alkyl,

each E is independently a C; to Cg branched or linear alkyl,

each q is independently zero or 1,

m is a positive integer, and n is independently zero or a positive integer,
such that n/(m+n) is zero or a positive fraction having a value up to about 0.7, and
the polymer viscosity is less than or equal to 10000 mPa.s under a shear rate of
0.1 s at a temperature of 20° C.

The present invention further comprises a method of providing oil
repellency, water repellency, and stain resistance to substrate surfaces comprising
contacting said surface with a polymer composition as described above.

The present invention further comprises a substrate treated according to

the above method.
DETAYLED DESCRIPTION

Tradenames are shown herein in upper case.
The present invention provides compounds combining the advantages of

siloxanes and fluorochemical compounds and having improved fluorine
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The present invention provides conpounds conbining the
advant ages of siloxanes and fl uorochem cal conpounds
aafficiensy. MRy [fpripesffidiensy? ismed it amw to pge a pyiRiERym, gmount

Cordhir Sty By SRR lcEn @bkt Al iR Uined

pusiiges highsr legeliof ﬂhenmne whert dppdied t¢ba handaxt soft swlestratehi gher

| evel fluorine when Iled .
s u bst r g{“’el’reﬁ?{lé nyFlé%Og}ﬁOHilﬂ g5 7 pgf:{mce c;}rﬁ{egé) coﬁ&fc{m at last
JEuly(@yalkysiloxahe) Dgviak ahﬁﬂétenﬁhﬁted side chains, amme-tenmnated

| di al kyl si | h t
p%my ére'ul?(a)n%ﬁ oiheb i ALieas oap Beghanp ety iy Bafifc paving
ﬁﬂ:e |s&§§t§1ﬁ;06ﬁ't‘ diﬁ’ﬁ{a'lliﬂ ﬁ@fﬂi‘tééﬂé ﬁ‘kft)ébllv&ﬂt zfrﬂmﬂtlohﬂ}))lr bolet preferab]y
avin e structure or mul a e
o151 the Areseans o Bisnisable ?%lo ERSEPIQF- J@VQB?W%PT‘#@“KE@@
E?ﬁgféjfo}ﬂ@;ﬁ b Of e 1nv£9ﬂo>ifﬂau9ﬂfé%ﬁdsbm§l¢&ﬁaaw

es swta for the practice of the present
i nvent the foll owi ng st r wherein Rf is
a strahﬁ% 1hg(’;a’&branched perfl uor%gﬁi‘ﬁ %group havi ng
fromabout 2 to about 20 and preferabl y from about 4

tumahmmt16 carbon atons, R lis a divalent Iinking
gr oup

to aboE]zt”sfbs - ?é hg?g?erwtgg&% havirt g&ﬁghgu& to

| absut/2al mg@rcteﬁblgo&ced abow A 16 abGiit] 6 Barbomatoms, and i s

f l. Pr ef .f | kyl
2,1 o B A VDI
f @8 ubsutFOCn Pibrd)rateEh2 4ot mhmﬂei np is 1 to

about 10 and preferabl fro ou t.qQ a
pr ef er%!ﬁﬂ%‘?ﬁ%éﬁ]ﬁ‘?}?‘l %ogf o L. %ﬂds ‘?rﬁ‘?lé'gl S BE

|tr ;'Pg%flﬁzﬁéd mr%;tkgt}lggéﬂﬂlﬁg?p%higﬁyl chdrfdeB vhd hakruele $hetedT having
the formu F(CF,CF,),CH,CH,S0;Cl, whereinp is 1 to about 10 and preferably
from about 2 to about 8, more preferably from about 4 to about 6, and mixtures
thereof. Such polyfluoroalkyl sulfonyl halides are readily prepared by methods

well known to those skilled in the art, for instance by the reaction of thionyl

chloride with the selected perfluoroalkylethyl sulfonic acid or mixtures of
perfluoroalkylethyl sulfonic acids, available from E. I. du Pont de Nemours and
Company, Wilmington DE.

Hereinafter, such a product is termed a “perfluoroalkylsulfonamide-grafted
poly(alkyisiloxane)”.

The poly(diatkylsiloxane) having amine-terminated side chains and/or
terminal end g,roup(s) used in the practice of the present invention has the
structure of Formulae II, ITI, or IV or a mixture thereof:

Formula Il (side chain amine):

(B-(0))38i-0-(Si(R?)z-0)-[Si(R>-NHR*}R*)01,-Si-((0)g-E)s
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per fl uoroal kyl et hyl sulfonic acids, available fromE.
du P de Nepours and Conpany, W/ m ngton DE.
Ifé’l“é‘f“}i’aﬁfé 2ﬂ@f?“‘a‘“%ﬁ’oduct is termed a

;o/(;r);zf ' é‘éﬁ%ﬁ?é%) [gr@ﬁé%g@a(gba I)gR I)O S)ﬁaw ng

ne-t E1 nat ed si de.chai ns and/ or term naI end
ﬁn ﬁ; AONOETHBS) i ce of the present invention

&aithiﬁktsﬂé#’é%\k@:@? SRR o B ne) - For nul a

1l (termnal diamne): Fornula IV (term nal
nwheraim ne): wherein each R2 is independently sel ected

from Cl, h%@?nﬁkzgaﬂd é@&tmrﬂrcq t@tgfamyag&onp%d greCA

al kyl groups, erabl nmet hyl, each
i prebfapabig €htd ¢43&Wbm09§8,mqmpmf@ram§mﬂb¥10ups cont ai ni ng

Car DON . 0 pcribfin M APk allrR 3bup2Bniilning carbon,

ni trogen oxygen, each R4 i's i ndependently
Hupdrogn, andBptidally at keastionE ofjnitiogen, oxygate pehslit] v t he

same or dere chgd i near al kyl end
gr oup S?Fg‘llism“?%wn%ﬂggkﬂfrﬂéé éﬁa]?&On condi ti ons each
q is i eadeenpid ndepaderitly e isame opdifietany €-iGathegehed or
< et ot e P s e gode e 38R atFiont: on

havi ngegc}y@{squ@gna@ﬂ?wtl 0.7, and such that the
product viscosity is [ower, th ual to 10000.

nPa. s @hibcPogitivganieesaand pyis fii?eg‘se“‘i‘ G K Ve Apigee

Okndat n/(nx-+n) is zero or a positive fraction having a value up to about 0.7, and

such that the product viscosity is lower than or equal to 10000 mPa.s under a
shear rate of 0.1 s at a temperature of 20°C,

The amine substituted poly(dimethylsiloxanes) are potentially available in
a range of molecular weights and having corresponding viscosities. The
preparation of such amine-substituted poly(dialkylsiloxanes) is well known to
those skilled in the art. The reaction of dialkyldihydroxysilane,
(HO),Si(CxHpx+1y)2, and alkylaminodihydroxysilane,
(HO),Si(CyH2,NH,)(CxHyz4+1)), provides dihydroxy-terminated amine-substituted
poly(dialkylsiloxanes). Further reaction with trialkylhydroxysilane,
(HO)Si(CyHzy+1))s, creates trialkyl-terminated amine-substituted
poly(dialkylsiloxanes), or, alternatively, further reaction with
trialkoxychlorosilane, CISi(OCyHx+1))3, creates trialkoxy-terminated amine-
substituted poly(dialkylsiloxanes). Combinations of these reactions can be used
to produce a wide variety of the structures of Formulae II, I, and IV, x and y
each independently being a positive integer. Poly(dimethylsiloxane bis[[3-[(2-
aminoethyl)aminoc]propyl}dimethoxy silyl] ether is available from Aldrich
Chemicals, Milwaukee W1 or from Wacker Company, Duncan, SC.
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of such am ne-substituted poly(dial kyl sil oxanes) is
1k . 1 Il ' . . .

of di al (oA st 3 ESufte buPlt, mRmbIR rEbiLes 1Y Al 3R6HG0

al fhydracarbmdgiafied poly&ikydsikbxane) of any vidscosity. For ease of application
HO) 2 Si H2) ( CcH 1 royides . . L

i AR By e St RRARURRRen having o viscosiy

{Jdieywléreleﬁﬂogt B0 hrfided I ﬁﬁ)OOOElﬂ)iPS:«*]ﬂ(i:re WH( szttédlg l&n%fnid%t pretferred are
ria roxysj |l ane, i XH( 2x+ , .Creates

t bRt Ve BoRierh b 509 aadglenst S000 P

pol y( di héprlesant Rvaritesh) furtfér cﬂﬁ*{%é@ﬁbfo\é@ésﬁm e pr&fRkation of a

reaction wth trial koxychl orosil ane,

C sritesRpikylulfynamide-geafied poly(allsylridosane)comprisingrontacting
anfwABSYRIhE b Gt M%ﬂeﬁﬂ’ﬂ 'othQ éﬁﬁ%gg &oé?@ﬁ%c@gﬁéﬂﬁés)

of these reactions can be use 0 pro
v dravingangineérainated side chadnsodr téiminallead grdup(s) lak desomitred Whove

X : i I ' OSt.d Ve i [, .

P olﬁ;/r?"(’_#ﬁe ?I%;ipé ﬁd@i’gfﬂ{g %glé g{ Tn??&l[ ]%}gyﬁu&'oz‘ﬁkyl suﬁ'on{r]lt Iafides in the
arpr_nalc;aabh of ? mivm]agd@pﬁbglmdcrli@cﬁtfxy bi a eidperatire off from
avai rom [ em cals,. ukee, or fro
lobf RO o O ol b S ek Pt is ool i A Femgved by
Wi Wishigy and/a ﬁlﬁat]k;dnl ITmrsolvvml/wE klhenfliliﬁﬂidéﬁ vﬁthf a volatile solvent -
{/: ¢ g%gq%ta%;%? &#ég@g%sﬁ%&l% Isalgﬁq éﬁr}ﬁ?j kgtongsngr simply water

penftbie b eakulivh 6+4 &i@%@ﬁb £ of tHeabAdtid gy%d(k '
havi ng [ t ween about Ilk andﬂgﬁhﬁl%‘é‘g%m&n«s}

viscosit K | ) .
nPa. s a§‘étabkeﬁ°é\feﬂ disefighin the prachseeithe presentdnyension are toluene,

NI, B0 i A B0 300 0 R 2000

he resent” | nventi on I co rses a
priIBOYEANOI PMD er bimsthagxst3-aeetoxypropane (DOWANOL DPM), both

' | I kyl si|
DS AN AT I AP (Hagi
wi sotvsmt miag bt irergyved by evaporatien, oo the(sdhadok yhasi Beeauives) for

R S RS, RSPt Rt
wi ity (@Heylsiloxan) & thed dispetssdast! dissblved i & nyhatilRatapsiesition
t hs%lventf’ selected from the groups comprising simple alcohols and ketones that are
suitable as the solvent for final application to substrates (the application solvent).
A preferred application solvent is isopropyl alcohol. '
Alternatively, an aqueous dispersion, made by conventional methods with
surfactants, is prepared by removing solvents by evaporation and the use of
emulsification or homogenization procedures well known to those skilled in the
art. Such solvent-free emulsions may be preferred to minimize flammability and
volatile organic compounds (VOC).
The final product used for application to a substrate is a dispersion (if
water based) or a solution (if solvents other than water are used) of the

perfluoroalkylsulfonamide-grafied poly(alkylsiloxane).
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removed by washi ng and/or fi Itrati on. The solvent is

then o ShASEENEla1OLA bl 6 BRlHent e REbRSL ATl are

the groups conpris
SI tiallsylavaines attdobakicrion axchahght neans oExanplbsmertﬁmmyhfrmhh énd

t in the s ed spl vent.s
SoRSmERLESATAA. o et raits ey bEscnr SDHER PR GxslpneS Copotymer,
| navaitablerfromi Rohwml & Blags, Philh&mﬁna A pmne Aydrbhalide form of the acid
propan-2-ol, |- mnethgxy ropanol . (avai.l abl.e as
“ﬁw?'hsveqr}?%ﬁw& “’%ﬂ@é@%ﬁ&kwwaﬂaﬂ%“@mm@dfor by
DPfftzatibpt h avai |l abl e from Dow Chem cal Co., Mdl and
M. Toluene is preferred. The solvent may be renoved

by evap&hadiseersionpf parfuereplkylssHoramyidper ohy(alkylsiloxane)
di intthé SppIRAHRRINdnE Et erttﬁluh{&easémlépés%&?%ﬁ%/ rl-ﬁ hcatw

per fi uoroal kyl sul fonam de-graft RXERe
| ssal v tfdpw@legéqlu@pn @f dispérviod with acombmaﬂoe of the |

up: o
c PRGBS R el SO R AR ot BB ot 19 to about
s ul@%tpeecentbyt Weightofow applichidon foithe aibserpiel ITypicaly, £ @ncentration
i C . A pr rred
o p iRt 5% th WA R ol Rk flo BRI iy BTl
AI ptdyfaéitylsmixyne),an isprepylslcdhal g6lution r asi@tA RIS dispersion, is
lrr\%g |on§ et hqds th surfactants, iIs prepared by
i F%tmtgﬁwu Y55%r ati on and the use of
errul S| f OptibhaR, Bk dRpeRRAN: 2alution 2P AR 4 &fc swsé&at&mmso
to thase skilled in the art. Such sol vent-free

enfA™HBASHSHAR REEmpieETWEh agan epawy iR EoT Pxampn Bt i t y
anQy&’ﬁl_yﬁixlybl%p?l ﬂﬁﬁ:‘tﬂbx%%@}* ReS c&g%g%%% Qent élﬁ:ﬁlas a di-epoxy.-

product. used app ication to rate 1's
di ExEpRlEd Al quiteblg di-apoxirsasel) or a sol ution (if soI vents

R e L e

ui Hdimeshylf3-toxirenydpebosy)pseiylisitylioxylke practice of the-

Ccn b b i e g 108 o e and

poly[oxy(methyl-1,2-ethanediyl)),-(oxiranylmethyl),-(oxiranylmethoxy).

Additional examples of suitable di-epoxies that react at room temperature are
EPIKOTE 828 and a 10% solution of EPIKOTE 828 in xylene (EPIKOTE-X-90),
both available from Resolution Performance Products, Houston TX). EPIKOTE
828 is a reaction product of 4,4’-isopropylidenediphenol (bisphenol A) with
epichlorohydrin.

The present invention further comprises a2 method of providing water
repellency, oil repellency and stain resistance to a substrate comprising contacting
the perfluoroalkylsulfonamide-grafted poly(alkylsiloxane) solutions or dispersions
of the present invention with the surface of the substrate. Suitable substrates
include hard surfaces and soft fibrous surfaces. Hard surfaces include porous and

non-porous mineral surfaces, such as glass, stone, masonry, concrete, unglazed
nry, s
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receptor is renoved fromthe reaction product by

hisng,wW.t h ter and/ or filtration. The .
o Rt bbeBn B e YRS obher bty i syfes mgposicy:
pdSpecHickerlamiplesXof Bech substidies inglade Gfilazed coAtreRNbritls tile, stone
fu.tge. diluted as necesssary with the application
o cimFapding graisits grdiimestans, gxpi mgrtap maasbles pstone, Ategpary.
C afRcMihéas, vbdDéomiRite materials such as terrazzo, and wall and ceiling
per f | uqr @al kyl sul f onam .de-‘g&z;j)t edgol y(al' kyl si | oxane

of PARFISAREIBYNE thase Fbrighed withanppen besrd- Bhedarg msed igrthe
amﬂn'hﬁﬁéﬁoﬁ'bfﬁ)ﬁﬂ&iﬁgsﬁ §6b?§,tzé)a§‘ﬁi g rﬂ%’s‘;, ﬁﬁ%\*fat\)ﬁgﬂooﬁngs, fireplaces,

concentrati on of abou % by~ weight o ] ]
pelifeplaes beariby) eounten topsi and-ofikeaideeatativt yeea ikiptegior end extirior

i Nyl Latd qn -

o PR BCRIRRY W ldsaglsp 30 uthtel o AP AHAR expiley goer
Onangvexen.ypapet, éabdic sqaepet iand leathes sibstraien  Specifipéiaatplésof

t I al.s0. cont ai n_adhesi.on pronot suc
agﬂ%\réﬂgé%)%é&gsl lfhgﬂlgek Tics %Pgs de from B atural fibers Stich as
gl weeldgdttmmy jute)pishl; seal grdsheiy ahd Bleddls thefeol] BAQY SirthikidEbers -
gi _%g 8;5@23%? g, p%i]}me':ggl)égs', pgi(y%srgg}s,egolgtf)]eisigé,taggli%s and blends
pahgfeoRy (di net hyl sil ynene)], - [ di net hyl [ 3- (oxi ranyl net h
oxy)propyl]silyl],-. .

[[di met%' %‘ﬁﬁ%‘w"%ﬂﬂﬂ WW;%W}I%R fbraygpyrfaces treated
di Witk e RifudtbARFsulfindinidd-gla ke ' iop.or’
pol.y[ oxy( met hyfly_'?ﬁuz- etr] anggi yl S)] %!(l%}ilflr gr?l)}el)rfg%uﬁwl)of- (
oxJPREESIPH At destaibed akawe-t | onal exanpl es of -suitable

01 - ePOXtRsqilAal soifibflis Sbpile AR SHBELAL UirfacBhg ahY b

828 and a 10% sol ut1on I'n Xyl .
( EPetkostESuclompthodroarh welldinowh|te thase skiled il thie iartpand include, but

P r t.on X)) . EPIKOTE 828 is a .

Sk PR B ip SPHE T G SRt

( Hilesp Hppdicatiyn maics ifor the perfluoroalkylsulfonamide-grafted
poly(alkylsiloxane) solution or dispersion are in the range of from about 10 to

about 1000 g/m’ depending on the substrate porosity. The substrate surface is
dried. Prior to testing for oil, water, and stain repellency, the substrate is allowed
to dry for about 16 to about 48 hours, to allow fluorinated telomers to reach their
equilibrium conformation on the substrate surface.

The perfluoroalkylsulfonamide-grafted poly(alkylsiloxane) compositions
of the present invention are useful to provide excellent oil, water, and stain
repellency to treated substrates, and a “good hand” to soft surfaces such as textiles
and leathers. The term “good hand” is used to describe an atiractive soft or silky
feel of textiles and leathers. This excellent oil, water, and stain repellency and
good hand is obtained using lower fluorine concentrations compared with
conventional perfluorocarbon surface treatments, providing improved “fluorine

efficiency” in the protection of treated surfaces. The perfluoroalkylsulfonamide-

8
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S ‘éﬁﬁ‘sﬂ%ﬁ&%& E\%sﬁﬁtek B@étH&i %&%ﬁ@&ﬂl&%&@ roRScA d1spers10n

tile, stone (including granite and |msstone) gr out

moif agepolymenetperfhigrpal éiylaﬁr)d@tgédlywﬂmeeﬁﬁwhnmlate/
C and wal |l and
m%gétgtghe s% ? rg*én%nfeﬁoéigd ?é%rl cated with gypsum

board. These ar VAR Stmnoi;ﬁg r]\}iﬁ&‘ﬂﬂﬂl)gf
bui | di ngs, roadrpa‘g%%—ra'rrpv‘%mways— fl oori ngs,
firepl aﬁ%%oﬂ&bﬁ@%ﬁ&ﬁg?%éd&%d CPC&’;H Rk Sh 1%99&31:1%& ot her

decorat’ive uses erior and exterior: a pplications.
Wod c&eolysilbsanelAF 16 is avaithbldHirtmn dMacker Dwces, SGot Altlrich
ven, paper, fabric, carpet and

textil.e n
I ﬁ%?al%%gw 'ﬂiegs "Speci fic exanples of fibrous
SubStr@ﬁﬁermbﬁémﬁi&rﬂlﬁhbhlkﬂeﬂﬂ]hcq&ﬁp/ets made from 1)

5L S5 R0kt SOl R oo o

'f N Surs W Campas), mmlg%&mpgl yar am des, pol yesters,

pol yol ef i ns cryl ics and bl ends. t hereof . The present

i nvent i GRERQE tsviailedefioms Ikmson Rivarey-riosteaa saysrBoisdiance.
treatedp eﬂnﬁ&omﬁe ‘)?IsiﬂtHﬁi"c%id'%h%&é@ﬂ&ﬁhgﬁaﬁfy?eﬂlﬁgnfomc

po al k | oxane)] sol ution or dispersion as
j Use tcamrsmre paflwomhicyylethylsyifomyl shlandeagnd miinrepof

R i S R L L

arperflaerooetgletiiylsulfonyl chloride, perfluorodecylethylsulfonyl chlonde
perfluerododecylethylsulfonyl chloride, and perfluorotetradecylethylsulfonyl

chloride are available from E. 1. du Pont de Nemours and Company, Wilmington
DE.

Sources of stains are shown in Table 3, below.

Test Method 1. Water Repellency Test

Application of the test liquid is made to horizontal substrates at room
temperature and ambient humidity, and allowed to dry for at least 24 h. A
minimum of three droplets is evaluated. The test liquids are mixtures of deionized

water and 99% isopropanol as shown in Table 1.



are not limted to, application by brush, roller,
spray, dipping, imersion, and the |ike. Application

wo 2106883808 t he perfl uoroal kyl sul f onam de- gr af t BAT/US2006/003330
rol y(al kyl si |l oxane) solution or dispersion are in the
range of from ahg . ] mz depend| ng on
the substrate pe¥ ; 2
dried. Priogr—ta testing for ojl A
repel | ency,| TeféLiguid rﬁlewnﬁ@damt 8
16 to about|_48 Hours,| t( hymeight) ugr i(¥eh ere to
reach their equill i bri um corﬁ(brrmu on on tlﬂe subctrat e
surface. The pet otroal r\yl H-eratn i e
pol y(al kyl gi | oxgne) conposl%?q4

ons off the present
invention gre useful {to proy de exg¢el | enBooil, water,
and stain repﬂ' encyH-o—t-reated-sulpst rat—e-s—and—
"good hand" §oft urface‘gO such 4s tex®Ples aHd
| eat hers. he tgrm Tgood hagy™ 1S sed tgpdescrilbe an
attractive |soft or sillky feel of textiles and

| eat hers. This éxcel llent 0i40 water, andé8tain
repel | ency pand QUUU Hard Ib3 btargd—uost Howe
fluorine cdncentratigns conpared wijth conventi onal
per fl uorocgrbon SSUchlCe trem ment s,| provigdi ng i nfproved
"fluori ne gHteieney—Ha—the—proetedtion—of—t+eatied
surfaces. The pé’rfl ucroal kyr%ul f onam deg;ggfted

pol y(al kyl gfi Toxame) s |of T hegpreseni] 1 nveggg on arle
effective at—fluorine caoncentrations about. one-tihird

to one quarter of the fluorine concentration for

convent {Raals c{pL BPTGE hﬁgﬂa& ?| %S@&#@é tbsed it shrate/ A M

exanpl e of t S 1 nprov Iciency,
c otths ¢he dropsargfremoned byrsana vagnum aspiratipna If haliquid penetration

d
5 < OLRRIA A PONG (afbckratibe BE SR WEHT Bl the Bl 17"
t rmbmd,vﬂle testis mcpeued withBgst Eiquidi2.e The tsteis tregpeated with Test

pe ri?lﬁ{jﬂr 0 l%}g%ﬁi }é F{J%‘} Liguid numbers until liquid penetration
di (appdayhrsion @ didky Wetiparddy ofl the etbstiaty is GbEeivad. eThé e sult is

T S e e A S e
10 hegcotd’dhdibdte greater repellency.
Test Method 2. _Qil Repellency Test
This test is based on American Association of Textile Chemists and
Colorists AATCC 118. Application of the test liquid is made to horizontal
substrates at room temperature and ambient humidity, and allowed to dry for at
15 least 24 h. A minimum of three droplets is evaluated. The liquids used for the
test are eight oily liquids with different surface energies, listed in Table 2. Higher

numbers have lower surface energies, and higher scores indicate greater oil

[Tam) A a)

repellency.
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Pol ysi | oxane AFI 6 is avail abl e from Wacker, Duncan,
SC or Aldrich Chemcals, MIwaukee W. D spersions of
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di met hyl am noet hyhnet hacryl ate/ vinyl acetate are
avai l able fromE _1. d Nem%urs and Conpany,
W | mi ngt on DE. TERPZES Johnson

u Versey, \ - SOUS Bru o rancn

Per f | uor oa ﬁ@qitglﬁﬁ; sulfoni Poggﬂgm
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per fl uor odécyl ét hyI ?1‘5 "“%:%EF“‘*H =N puity 95%)

per f | uor odpdec¥l et hm-mﬂé@ny(mnﬁnumpimtyaﬁ%)
per f | uor ot et+adecyHet hul sulfom

avail abl e {romPE. 1] ‘E‘é" "yﬁg/ﬂd Corfpany,
W | mi ngt on [DE: 7bour0@.$)c%ef(ﬁﬁhﬂﬁmﬁﬁ1ﬁ1t§lwm in Table 3,

bel ow. Test Mt hod \Water Repellency Test

Appl i cation of & he t@éiepmq@mmmmw%%ﬂon Zont al

substr at es tat—roomtenperature—and—ambr et honm dity,
and allowed to dry for at least 24 h. A mninmm of
three dheapld@bs df TesnQil Ul areplacebnm the treated qubstiotearAfier 30 s,

m'xt res of deiqnized water and 0/
°P§1“?5‘BP%"E% by g vEcuuRa A eo(:a enc&@g%eﬂ%ﬁon or
Lbawiaﬂ ?smﬁbm (ﬁifpemmza‘ of Eedurkdrivep pdtcg oartbe qmbawd) iowbsdreed,
treated substrat e dro
bqu@ﬁtﬁ@w%%m@?ﬁ éﬁ%‘?{l ﬁ? tﬁ% 1§ F&'ﬁ@&d gﬁe#“??f%ﬁmd
d%égsiv%i lﬁEﬁ&"ﬂéEﬂ O n(ABES AENEGUIA heRetehdion @[ppm&'hnce ofa
on the substrat eEﬁDI s observed, the te

rdpré@r wiet patethorrthe substigls) ds gbsermed. The fest esyl Ee‘%}? v Bighegt Tost
n%uxli g ﬁﬁafdb@s H&t%ﬁ%%ﬁiﬂ&b%e&hﬂ&?hﬂ B tsubdean. d
ers unti I qui d penet

ation

Test Method 3. Contact Angle Measurement

Glass samples of 76 x 26 mm, ISO-Norm 8037 with cut edges and ready-
to-use (available as SUPERFROST microscope slides, from Microm

Intermational, Walldorf, Germany), are twice dipped for 30 s into the application
solution or dispersion to be tested, allowing a drying time of 2 min. between dips.
When epoxysilanes are used the glass samples are heated for 30 min. at 150°C
(subsequently referred to as a thermal treatment). The samples are then allowed
to dry under ambient conditions for 48 hr. Three 40 microL drops of deionized
water are applied at 23°C and the contact angles are measured. Advancing
contact angles were used. A higher contact angle indicates a more repellent
surface.

Test Method 4. Contact Angle Measurement after coating and boiling

Glass samples are prepared as in Test Method 3, allowing a drying time of
2 min. between dips, then dried 10 min. at rcom temperature, 30 min. at 150°C,
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(appearance of a darker wet patch on the substrate) is
observed. The test result is the highest Test Liquid
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he test are eight oily liquids with
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n f d hi gher scores
AERE OB e P SERrERB M Rl 2% |
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t _ te After 30 s, the drops are

renove us

penet r gﬁ“ﬁh’ “p arT | r@?dﬁ%ﬂ Sé‘%%)ue%?gllr? a?ed and dried
d afrhe;rtowam anasbcﬁh tennpdrm lmsplewcd)selested stains\aceiapplied to the

t est ea est L| Wl

- BRst Buean sieyed sty ph it G e KB forn 8  a rogm
OrdmpteatRy, STheRtdins dndGoh@epareshowin noTlalﬂaBp @apatri cdeshos used to

dar ker wet patch on the_substrate ed. The
t degreasedhy Ia?‘? of ft"ﬁlé‘“ﬁ'r“g‘hgg'?’ gtaim) ¢ “ﬁi&‘ﬁdﬁ) ﬁrE t hat

does nqipe Shiy vesrae@m%ﬁ el hsM2 il Cofd b ot¥abRition of
Test Met hod . act &e Measur enent 4 ass sar{hol es

ofTEEPOL (sge Mﬂtenagoam%ns quiggd Wafewlab’agesa goto

&b ‘
§f'1'%§($e roml%iﬁ%?*glrsnﬁll nlt%érnatlonal V\&I%Z??&%Ggrrrgﬁatf

aneinga messmq:qfé)eﬁ Kism?3 (The shibatiate in singgshwvith sap water and then
sol ut i [ e
%e%mzoe? “?a'ierq}efcg'g f s?zﬁ% Es?e\kgleuﬁneg\ e wﬁéﬁl \g%\%'g &E?Stalalrl] ggoplets
arvecre! agdxalher@émsoﬂmgﬁoehe ﬁxlbvm@@mdn# shovgoiniable 4t
150C

" Table 3. Stains.
Stain Detail, Source
Red Colorant, 1% DEC-A-CAKE, in deionized water, from Durkee
French Foods, Paramus NJ
Coffee (cold) O’CAFFE EXPRESSO, Italvi, Latina, Italy
Red . Wine Villaray rouge, Groupe Uccoar, Montréal, France
Ketchup (Heinz) H J Heinz France, Paris, France
COCA COLA. CocaCola Entreprise, Issy-Les-Moulineaux, France
Dijon Mustard Amora, Rueil Malmaison, France

Waterman Blue Ink | Waterman, Saint Herblain, France
Used Motor Oil Total Fina EIf, Paris La Défense, France

Olive Oil Groupe Auchan, Villeneuve d’Ascq, France

Geranium Flower Flowers from SA Leroy Merlin, Lezennes, France.
Paste Geranium petals, 50%, water 50%, ground together
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(subsequently referred to as a thermal treatnent). The
sanples are then allowed to dry under anbi ent

wa@ oovdiogisesis for 48 hr. Three 40 m croL drops 0OPCT/US2006/003330

dei oni zed water are applied at 23C and the contact

angl es are nmeasured. Agdyangi SR tonkact angl es were
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][oomltﬁnper At Ug . | Vieblk cRaf 8ifl 1t GiiiincSid Bt @efined! mer sed
or in boiling water followed by 1 h under]

runni ng tap|weter $‘la§l/\ﬁ1ﬂ*§lyaiehﬂ@dlbﬁlh“@rﬂe§’ti%-t eat ed
gl ass, and fimait ' f f
tenperature nr e S‘%ﬁﬂ?%%_ fégséng]'y el o?li zed| wat er
are applied to the boiled and dried sanple at 23C and
the contact angles are ndBXAMBLES8dvanci ng cont act

angl es were used. A higher ‘contact angle indicates a
mﬁéﬁ_fﬂép.él | ent surface. Test Method S. Stain test
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are prepared an rre .
t (@ BOLHG10° Empa)eaxm pﬁlyssbkwm&stlanm fa*hemmmm was

W R L e R e T T R
st @IGE&CaHsS@zmll,rﬂeﬁs g8 na:slo&mmlem*fahbm (34 34 g)etae rprq:asdm and
Bl AR FRG0E e DB psBP AL MORD i s

t hevinplbe aReEmipeiatige %raakm@é‘d 13 afid ma%teﬂbw &t 70°Cabr A5H°Gthe

(see Mat erials, abqve) in deiagnized water that is
§jamgpogium ghleride %bexcmsteebmmﬁ@e WeRpSRmPEed g waghing

5 Osehhéfﬁﬁﬂ& 5@&1’5&{ éﬂlﬁﬁﬁ)olﬁ’dﬁ@ bf hdiRoRdRiirb @itic at3d gﬁ-lwﬁb%ut 3),

pressure of he substrdte is rinse

t aiﬂ%!%sodamhrdfe#da &9 sbowt d O)vand thepehyee dimasavith whtar. Ehe
eVRIAL Bhase, | ftAMhE ﬁ?@p&ﬁ&é@aﬁ&ﬁu Fodihilad MGSt S

poly(alkylsﬂoxane), was diluted in isopropanol in order to get a 2 % solution on a
dry weight basis.

Example 2

The procedure of Example was repeated except that the triethylamine was
replaced by AMBERLYST A21 resin (22.19 g) in the basic (hydroxide) form.
After the 2.5-hour period at 70°C, the reaction product was filtered to remove the
AMBERLYST A21. Afier filtration, toluene phase was diluted with isopropanol
as in Example 1.

Example 3

A terra cotta tile (30 x 30 cm), available from Guiraud Fréres, F-31250,

Revel, France, was treated with 100 g/m? of a solution containing 2 weight % of
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were applied is rated according to the foll ow ng

criteria shown in Table 4. Table 3. Stains. Table 4.
EXAMPLES Exanple 1 To a doubl e-P@rks10e003330
1 L-reactor was added toI uene (136 g), triethylamne

(o SnBuoSabaihr e SR ARV R e el b o

Séz ‘“‘ﬁ%@%“‘ﬁé oPEXdnkple % aflxtgmf aiﬁni’dﬂriliitﬂ irﬂdilyit oﬂhbpnbp?xm] (t&Chirde
mal e
g)! Wets O%PE’EQPeEh%ﬁBI“F‘H}’é‘&S éé’“PHf‘%%?qﬁ%“tnggﬁg% &ﬂﬁ SREJ%?“
t \Wasr@iéhed)ﬁith AGrusih Afdr 22 1, ﬂieaﬁitémld\/!ﬁﬁeﬁﬂmbﬁh Wel-dﬂ e
nperature was rai sed to and_ i nt ai ned _at

D RbaRure{ 5ot MhaspI1 7 RS Fie SRoRIo o et solutions
t rw’vﬁr&: r&ﬁﬁﬁ’éﬂ 8% s eetréa?élpﬁﬂ% FoldachastY NGha g %@ﬁfe'r@éﬂlﬁ averaged.

equal v ume of aqueous hydrochloric acid (pH
alRasultgyre shopm dniEabdedi um hydr oxi de (pH about 10), and
then three tines with water. The tol uene phase,
c dtomparative ExampbeAf | uor oal kyl sul f onani de-grafted

pol y(al kyl sil oxane), was diluted in isopropanol in
order t 4 teyes coftadile/as it Exaropiednwas Uﬁ%tewt@ HPO lz4nt ef a solution

ey fink 2 W EF LU el SO SR RO 00T

r @mtnmmeetgylmeﬂlactmtbla(myé avédigtd ank ﬂ1¢elpp1foynnte affauat of

h .
11 Vet Brs pRRs! Eoubn Al abthlod BEA hEG QAL of B5%.
f i The eoliztioh wisﬁippﬁéd?wﬁlh adeusha A fkrl24te thelwith' mﬁlcqu epetieakies

as in Ex a . Aterra co J
cny redieEs SI“@“S ﬁ%‘:“f’%& an“—‘ﬁ ?&sPeﬁ“‘?i%s%“’e %“gfﬁets 5 the test
solutions were applied to a singie treated tile for each Test Method and the results

averaged. Results are shown in Table 5.

Table S. Water and Oil Repellencies.

Example %F in the Water Repellency | -Oil Repellency
applied solution | (Test Method 1) | (Test Method 2).
3 0.208 10 8
Comp Ex. A 0.96 10 8

Table 5 shows equivalent protection by the compositions of the present invention

at lower %F concentrations.

Comparative Example B

A microscope slide of dimensions 56 x 26 x 0.5 mm was used without
treatment with any perfluoroalkylsulfonamide-grafted poly(alkylsiloxane).
Advancing contact angle measurements were performed according to Test
Method 3 (no thermal treatment was necessary for this control) in a controlled
temperature room at 23°C with deionized water. The low internal advancing
contact angle, measured 3 times on the untreated glass control, indicated a highly

wettable surface. Resulis are shown in Table 6, below.
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Revel , France, was treated with 100 g/n2 of a solution
containing 2 weight % ofthe
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for each Test Method and the results averaged. Results
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[ ' QT 0R08% I .
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(no t he¥hres glessanicrrspeps dides el Emesasigny B Vet
. | N Bn & QU ih Wd Riltion for 30 seconds and allowed to remain at room

temperature for 48 h. Advancing contact angle measurements were performed
20 according to Test Method 3 (no thermal treatment was necessary for this

Example) in a controlled temperature room at 23°C with deionized water. The

internal advancing contact angle, measured 3 times on each treated glass, showed

a highly water repellent surface. Results are reported in Table 6, below. Example

4 showed the same order of magnitude as for the copolymer of '
25  perfluoroalkylethylacrylate/ dimethylaminoethylmethacrylate/ vinyl acetate

(comparative Example C) but with much lower fluorine content.
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per fl uoroal kyl sul f onam de-grafted pol y(al kyl si | oxane),

C rabE b pa aT o an Ry B annporfonTg AR g Hitation

t af RiweFBa6rigd cobnttations. \Eizhpr /ivancidg cditactsopiss damtdn ad
a_fluorine content of 0.208% Three glass m croscope
slincgeased atsT BASIFIEYs 56 x 26 x 0.5 mmwere i nmersed in
the solution for 30 seconds and allowed to remain at

r E3ampladerature for 48 h. Advanci ng cont act angl e

nmeasurenents were rforgtetﬂ rd| 9 Test Nbﬁ%
(no ¢ he FRIntien oRFHER: &R Lnlfppag
' %o%(&lﬁ?jsfl@*aln@fj pHARARBE MR O 8B Iﬂ'bcéﬂafé wE:tmctﬂe PBha dﬂ:

he i ntérnal advanci ng cont ac Sg fe neasur ed
3 requited agroushehisenrepanolitafraye e 100 of solution was

prepared. The solution had a fluorine content of 0.184%.

le Measurements

1%

Two glass microscope slides of dimensions 56 x 26 x 0.5 mm were
immersed in the solution for 30 seconds. Advancing contact angle measurcments
were performed according to Test Method 3 (with thermal treatment) in a
controlled temperature room at 23°C with deionized water. The internal
advancing contact angle, measured 3 times on the treated glass, showed a highly
water repellent surface. Results are reported in Table 7, below.

Example 6

A solution containing 2 g of the perfluoroalkylsutfonamide-grafted
poly(alkylsiloxane), prepared according to the procedure of Example 2 and the
required amount of isopropanol to have a 100 g total mass of solution was
prepared. The solution had a fluorine content of 0.184%.

Two glass microscope slides of dimensions 56 x 26 x 0.5 mm were

immersed in the solution for 30 seconds. Advancing contact angle measurements
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a highly water repellent surface. Results are reported
in Table 6, below Exanple 4 showed the sane order of

woraghiosisde as for the copol yner of PCT/US2006/003330
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per fl uoroal kyl et hyl acryl at e/

N i e SRR

c23PCewith Haib’n&edi waonThe inténgll acvidedng contach auglF apeasuged 3

T e

Hepbfed BOVAIE T HEle@nt act angl es denote increased water
repel l ency. Exanple 5 A solution containing 2 g of the

pekidpreroal kyl sul f onam de-grafted pol y(al kyl sil oxane),
prepared according to the procedure of Exanple 2 and
t he reguiohgibndataing®1.6i Mﬁ@p&ﬂﬁbrabﬂcyl@l&nmiﬂﬂ&rmed

gggh%ﬂnfﬁinge?f Biepasy agrornpo PRgraedts GrarReIh O of 3-
t % SyptipyRiEhaRsxyafiane 2 the RqRirbimbihe dfﬁ&ﬁpﬁﬁﬁdol to

e soI ut| on for 30 seconds. Advanci ng cont act ﬁ
mhava s ORptolalasss of solpbiehwas prepwRdt Rhe slutiorshad

(\WoritBnd J19Y 11Bb,, t r eat ment) macontrolledtenperature
r(%én atd}?’rsc vﬂ th deionized water. The internal
adv an c |ngn glasstictosgeny stidenefdimensions 16 %26 @ mewere

i :
& PR B B 08 Y S ool h VBl ihe L6 o measuremens
Enmqapa—f(ﬁnﬂdaobarﬂingmo TestiMethod (Rith tmﬁmtmteeatment) ina
perf| oaI K f ona e
D e e B RO A C B A B Yo it 1)
t hﬂwlﬁﬁmg doﬁthcﬁmgllkﬂ tmeabured Gpﬁmamcthe tree_tl’fmg}assia sm@?qlndghly
tota ol utio ol uti on ha
a "fqt?}'dFP%’S@“EﬂF?aﬁ?rt ﬁB?“Ttﬁ b Bﬂ%ﬁgf’%ﬁ; %ﬁf % oscope
sl.ides of dinensions 56 x 26 x 0.5 nm were
Example 8

A solution containing 1.6 g of the perfluoroalkylsulfonamide-
grafted poly(alkylsiloxane), prepared according to the procedure of Example 2,
0.4g of 3-glycidyloxypropyl-trimethoxysilane and the required amount of
isopropanol to have a 100 g total mass of solution was prepared. The solution had
a fluorine content of 0.147%.

Two glass microscope slides of dimensions.56 x 26 x 0.5 mm were
irnmersed in the solution for 30 seconds. Advancing contact angle measurements
were performed according to Test Method 4 in a controlled temperature room at
23°C with deionized water. The internal advancing contact angle, measured 3
times on the treated glass, showed a highly water repellent surface. Results are
reported in Table 7, below.

Each of the examples 5, 6, 7, and 8 were reproduced on 2 different
microscope slides and contact angles were measured on 3 different areas of the -

treated glass to check the reproducibility of the contact angle measurements. Data
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imersed in the solution for 30 seconds. Advancing
contact angl e neasurenentswere perforned according to

waewb/084stihod 4 in a controlled tenperature rooPCBUSRBE003330
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wi th dei oni zed vvater The internal advancing cont act

angl e, 3.t on.th

PR B P LB SR reeragBitcRigfp St paeuE
|ﬁlgiﬁabdvaeﬂge ffdney. Exanple 7 A solution containing 1.6
g of the perfl uor oal kyl sul f onam de-grafted

pol y(al kyl si | oxaneTablp(7e [Gunedt Aagleeasaretentshe
procedure of Exanple 2, 0.4g of 3-

gl yci Bydmpagpr ¢pyB4H i thet hpAdsadchpeCamaktiahglen equAveraige
ampunt of i sopagRAeblutien havanias2ed irice) al |BaacAngle

sol E oM A T epayask Thé sqlipt} prsehadoa Tlluorine
coptent” of 0. 147% Two gl 1 i s of

e .
di TéirsﬁcEi@SS% X 2693(03) 5 WdP; 1hverldady i thd15.8°

SO 30— Is™ uvanggon 68989l qngl e .
rrea;%‘rge’l%eés A uere%r?eﬂr or med aCCOY%I nd to Tedt Method 3

(Wi tEx 6 ass® trea(mmn) iln a9¢nit00d} 1e2f ten*pera?iw"e

r opm—at—23C-whHt-h—deignt-zet
ad aﬁ?ﬂ:?ﬂﬁ’a“‘s@oﬁn act ‘EIH‘E{ remedlggb i ;molr Ithe
treaged fAhRa3s,| shopveslz a hijghl poenatese ;rigpel I gnt 108.5°

surfnrp Resullts are repodted in Table 7 oW

Exqripr 8 gass gl ut i @M %ont 4i ni A6 211° 5 18¢° the' ~77108.5°
pe T ARl S U T & 0egr ar{ e ; 7o 7 ARy § | oxane),

pr ¢par et accorlding t0 the procedire of Fxanple 2 0_4g
of 3- egC|donxypropyI-tr|nethoxy3|lane and the

s ot BT AN Dae GPRRRAlg kpCRN " 010

f |péﬂﬂdﬁ@a]kﬁlﬁlﬂﬁﬁﬁm&fe-@aﬁéﬂﬁ/oly(ﬁﬂq]gkﬁam) withoot usipgany

slides of di mensi qns 56 x 2 ed in
C FROEBERY 1A Bhesi0 BRCHte EXATPIE G RN ESREieE] G o
MRASdhRARRESimmersion of the treated microscope glass slides in bmlmg water

for 1 h. For Example 5 this immersion in boiling water was not been conducted.
As a consequence, the difference between contact angles of Examples 5 and-6
gave the effect of the immersion of the treated glass in boiling water on the .
contact angle. Table 7 shows that this immersion in boiling water lowered the
contact angle by 17° (difference between the mean obtained for Example 5 and 6).

Examples 7 and 8 corresponded to glass treated with a
perfluoroalkylsulfonamide-grafted poly(alkylsiloxane) used with an epoxysilane
(3-glycidyloxypropyl-trimethoxysilane). Example 8 showed contact angles
measured after immersion of the treated microscope glass slides in boiling water
for 1 h. In Example 7 this immersion in boiling water was not been conducted.
As a consequence, the difference between contact angles of Examples 8 and 7
gave the effect of the treated glass immersion in boiling water on the contact
angle. Table 7 shows that this immersion did not lower the contact angle
(difference beiween the mean obtained for Examples 7 and 8).
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were perfornmed according to Test Method 4 in a
controll ed tenperature roomat 23C with dei oni zed

wowioe/0838The i nternal advanci ng contact angl e, PEBRES2086003330
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3 tines on the treated glass, showed a highly water
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B 3%.%%%225’&%& %), Sircdoniass e abridhg e Bt immgEien

Lok fiRAS HAS uted. Ghagtple 6
treat el?@%ﬁ a perfl uor oa?ﬁ%sul fgs?]am de- gr afte ]d@g
pOishicat kydxysilanehanerassi wasA and Exgmples @pHLsporysilageLiyerage
ap,aghess on promoter. Exanple 6 showed cont act angl es
nmeasured ‘after imrersion of the treated m croscope

gggﬁ I%ld des in boiling water for 1 h. For Exanple 5

rsion in boiling water was not been

duct
ggﬂt ;g e'%n ai%é%% O@ﬁﬂ?ﬁg% 3 tv&% tilfell SHB S8 \6E 8 Bolution

6 gave the effect of
th«mtamm%welghb% ctfhmpmﬂmmeﬂkglsagsnamdmﬁeﬂg wat er on

i R&H&ﬁﬁ’l% Wg%"’*f%mer é’% dzrfétgcon ?A an gfﬁx%'}%a%e

( dpﬁrﬁpﬂae amobat ofdsiprdfanoltedave b@(hg n€sblamen. Elzsphlation had.a

o Marihe ompias Pafv (s e GRah SRR SRRy i dbARE. WrRFHEH,

p ﬂllé’\(/&lei( Midbéil fbp@lﬂ@heﬁ andl sﬁﬂhﬂrbsxﬁmn&:pmty sidasured using Test

SRR Gt e BRI Bt fomed
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In Exanple 7 this imyersion in hoiling water
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gave the effect of the treated glass inmersion in
boiling water on the contact angle. Table 7 shows that

wo bios/083smer si on did not | ower the contact anglBCT/US2006/003330
(difference between the nmean obtained for Exanples 7
and 8).1n conclusion, results reported in Table 7
showed that the use of anqggpxysilane |owered the
negati ve effect of the treTa‘t_e‘d"gI ass i mrersion in
boi | imyg—water—as—appl -ed T ExanpEgsy 6 aNUC&mparative
Addi tji onal |y, evweg*if the epokxysilane Iovvered t he
i nitijal value of the contact 1rﬂ"}IGatEQE‘xlarml e EBxaCeragp
i s 135—8eant—Exanpte—7 avetage—+s §§8-5) tTe gomtac
angl € aWﬁﬁrfwsﬂ#m%méﬁZss meflion | n boill) ng
wat er| r engil fepelidticgletethoi@) t h¢ epoXysi| aphe was6 used.
Exany Lk i }—average—pas—99—and
Exanyl e Wﬁ?@ﬁ%@@@ﬁb) Iverage was| 108. 5.
Exangle 9 A TRE @oloRint @ (11 €, |as 115 EXanple 3,2was
treatled with 100 g/n¥ of a sollution conthining 2
wei ght % of t heCpleé¢ | uor oal kyI sul f#Aani de- graf?ed

pol y(ﬂ-l—ky-l—si—!—cﬁgm aprepa ed—qCCcoT gy P the 3 .
procedure of EX e 1 and the appropriate anpunt of
I soprjopanol tKetwtapdel®0 g of doluti®n. This sobution

had £l yori-he—content—of 0-—208%—Fhe—soeluti-or—rEas—

V. &JU 7V

applijed with aCprafeola After 24 h, t‘?’le wafer and oil
r epel {enci eSyaRgd3tDijon’ €SI St gNCe Were ngasured usi ng
Test Methods 1. 2 and S res.pec.t_l_\Lel_{_-Md.t_l_pJ_e_sx_a;n.
resi st ance Wemﬂmé?l@ebéfrf'orm:d on ¢ he siingl ed?le.

Resul s ar e R{IvFoil BasedPl © 8- |~ LEhIs colta [ike Was
al so treatedMand Qi gs d_in thd sape nmaonér using the
conpogi tion of G!Iumﬁil at i ve Exan'pl e € descri bed5above.

Resul H——&W A frabte—5—*Stratn rces;
see Thbl e SEABBLFIO 5'[#3@1‘% conpar esz)tvvo clffe?é%t

til es[ireat edrymich sédies same wei ghtsfer square seter of
pol yner -solution. However whille two soldtions used iin

Ex‘ngi)A Sources, see Table 3 above.

Table 8 compares two different tiles treated with the same weight per

square meter of polymer solution. However, while two solutions used in Example -
5 9 and Comparative Example C have the same content in polymer, the Example 9

solution had a fluorine content of 0.208% and the Comparative Example C

solution had a fluorine content of 0.91%. The total of the evaluations for Example "

9 was slightly higher than the total of the evaluations for Comparative Example C. -

The polymer used in Example 9 requires only 23% of the fluorine in Comparative
10  Example C.

Example 10
Example 10 was prepared as in Example 1 except that the

perfluorchexylethylsulfonyl chloride was replaced by 26.3 g (5.13 10-2 mol) of a
mixture comprising perfluorobutylethyisulfonyl chloride (4%, all percentages are
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9 and Conparative Exanple C have the sanme content in

pol yner, the Exanple 9 solution had a fluorine content
w@2000/0288%0 and t he Conparative Exanple C sol ut PONURZd6/803330

quorine content of 0.91% The total of the

Sl RPN, 11
ﬁhﬁﬂpmbyﬂyhﬂq&mﬁmmmdﬁmmkﬂZQ%Dmxnﬂnmmﬁbqﬂﬂqﬁﬂﬁﬁﬁmﬁdﬂ¢ﬂﬂe

f i nein o |l e 10 Exanpl e

RS T L e e R s

ggﬁr%lh&t@t&glag?yi%hﬁmﬂﬁiﬂyf ehbyriden(@2bE)r lHﬂbr\ﬂ%laSt@[sthmgdﬂiey
no, xtur i sing

i hiond hais 3ot oA FORTPATOh RO By o |

per cent ages ar eby wei ght), perfluorohexylethylsulfonyl

chloride (50%, perfluorooctylethylsulfonyl chloride

(29%, perfluorodecyl ethylsulfonyl chloride (119,

per f| uor ododecyl et hyl sul fonyl chloride (4%, and

perfl uorotetradecyl ethyl sulfonyl chloride (2% . After

the |l ast washing, the toluene phase was diluted with

i sopropanol as in Exanple 1.CLAIMS What is clained is:

1. A conposition conprising a polyner prepared by

contacting a polyfluoroal kyl sulfonyl halide of

formula | wherein Rf is a straight or branched

per fl uoroal kyl group having fromabout 2 to anout 20

carbon atons, Rl is a divalent l|inking group CkH2

wherein k is 0 to about 20, and X is halogen, with a

sil ane conmpound of Formula Il, in or IV Fornmula Il
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Fornmula I1l1: Fornmula IV: wherein each R2 is
i ndependently a Cl1 to C8 alkyl, each R3 is

WO paepgIsdent | y a di val ent group contai ni ng carPonpys2006/003330
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oxygen, and optionally at |east one of nitrogen oxygen
and sul fur, each R4 is ind tly Hor C1 to C8

al kyl, each E is independeferlg%i@m to Ca branched or
| §RSRLs Rlikl is.€ach g is independently zero or 1, mis
a—posttrve riteger, and n is independently zero or a
positiye in )/ [ ;
posi ti g'e f r%gcg’?ﬁ&jr? s@g\f} ?ﬁgﬁgg‘ggf‘&? )Ex%)erlp gepgg%datf}o%@%chgﬁg
t pelyfobrpaikyl sulfooykhdlideiof farmela k han or equal to 10000
nPa.s under a shear rate of 0.1 s- 1 at a tenperature
of 20 C. 2. Ra®'&O¥osition of claim1l wherein the

sul fonyl halide is of the formula F(CF2) CH2CH2SO2Cl
wwdesim n is fromabout 2 to about 20, and m xtures

por 1 hi B¢ 5 A PE ARk istorb SR i ol &

C andin 20 2hudioR ateins, The conposition of claim 1 wherein

the silgne conpound.is a c ound af .Fornula I

wher ei 5'1{ o2 8\5\‘3”{%’“&2’,(3“&5 goHp %z‘hv{hé?r@“ ks g# Fﬁ%‘& H0pand

cl ai m X ishalokBg, conposition of claim1 having a

vi scosi,ty of from ahout 5%) ho ﬁsgout 5000 mPa. s under
a “athepsilapg cemppuny of Formula L Ioz¥er 5t ure of 20 C .
Thgrm@Eepsi tion of claiml .in the formof a dispersion
or solution. 7. A process for the preparation of a

per f 1 uor oal kgl @yl iAo ritey)-oh - EsiR>-NHR)(R?)01,-8i-(0)s-E)s
Formula III;

=

HRNAR-Si(RD)z-O-[Si(R2)2-Olur [SiR*-NHRY) (RO, Si(RY),-R*-NHR®

Formula IV: ~
HR*N-R*-Si(R?),-0-[Si(R*);-0]w-Si-((0)¢-E)3
wherein A

each R? is independently a C, to Cp alkyl,

each R? is independently a divalent group containing carbon, oxygen, and
optionally at least one of nitrogen oxygen and sulfur,

each R? is independently H or C; to Cj alkyl,

each E is independently a C, to Cg branched or linear alkyl,

each q is independently zero or 1,

m is a positive integer, and n is independently zero or a positive integer,
such that n/(m-+n) is zero or a positive fraction having a value up to about 0.7, and
the polymer viscosity is less than or equal to 10000 mPa.s under a shear rate of
0.1s™ at a temperature of 20° C.
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pol y(al kyl si | oxane) conprising contacting a
pol yfi uoroal kyl sulfonyl halide of fornmula | wherein

w®RR0oc®8I1$t r ai ght or branched perfl uoroal kyl gPOTIPS2006/003330
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havi ng from about 2 to anout 20 carbon atons, Rl is a -

di val egt |igkin [
o val eat ! | L Ul ol YRR s i P00
FﬁrrmmllaF(]Cth)nCIHzCH&S‘DiﬂlﬁdIelmh ais fmnﬂthﬂﬁtﬂ to ghont 2¢;amdul a
vvher ach R2 is independently a Cl1 to C8
Fklx'i‘"e ?fe?-g i s independently a dival ent group
co nt ai Bin g d&e leompositigrgeficlaiant whpteiroRgis kypeefludreakyl growp
ni tro fureach R4 is independentlyH
ﬁ’ é?f‘?gb gﬁ F{’ R fependent |y a CL to CB

br anc had or Tfhbr&eﬁpoah&ybf clsiac h wietein thedfipe sb@iiduyid 14 0
or 1, mis a positéive integer, and n is independently

zé?’é?PB‘lmdaOfpﬁ&’é'F‘N% i nteger, such that n/(mtn) is zero
@1(DP§$IIG-@W§PP? a[’SIW Wi(ﬂé)O}PSK ((039@394 0.7,

and the pol ymer viscosity is han "or equal

100eEinRs, R, Bnded. m @;rrdera%reraadeﬁ@ﬂdlocl_[al@l 1 at a
tenmper af ur e 9f; Af) lp‘c?sm&; of &l nPi GRS a@ﬁscséla} amfzorﬁ Wh&RS00 to

conprl sing contacting Int presence of an acid
r abeytSHP0 nPa.shimalepa elmssatmf (bl & At Stemperating qf 8 Gci d

receptqf s The c%lzn&) &ti¥n QF&I&% 1 in the form of a dispersion or solution.
7. A process for the preparation of a perfluoroalkylsulfonamide-

grafted poly(alkylsiloxane) comprising contacting a polyfluoroalkyl sulfonyl
halide of formula I
ReR'-S0:X I

whereln
Rgis a straight or branched perfluoroalky! group having from about 2 to
anout 20 carbon atoms,
R! is a divalent linking group CyHx wherein k is 0 to about 20, and
X is halogen,
with a silane compound of Formula If, IIT or IV
FormulaII:

(B-(0)q)sSi-O-(Si(R?)z-0)n-[SI(R*-NHR )(R?)Ola-Si-((O)g- E)s
Formula III:
HR*N-R>-Si(R?*)2-0-{Si(R)2-Om-[SiR>-NHRH(R?)0),-Si(RD)-R>-NHR?
Formula IV:
HR'N-R’-Si(R*),-0-[Si(R?);-01,+-Si-((0)4-E)s
wherein

each R? is independently a C, to Cg alkyl,
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or base ion exchange resin. 10. A nethod of providing
oil repellency, water repellency, and stain resistance

WO 0006/083818 at e surfaces conprising contacti ng sSBETIUS2006/003330
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surface with a pol yner prepared by contacting a

po' yfl ugaPRt fetha tei,girxi ran gﬁ@één@gdfa bAfaHhR cdrb¥h Vx§iéh, and

is a stralg uor oal Kyl group
haptwngallb'rab ilnaatbwtofmtmgeanwgenza@d@alfmn atoms, Rl is a

di val e ' klsOto about

20, an%g‘i{l l<sh %&lﬁa Q{E}Z&‘ t\é‘ﬂf onpound of

For mul aasth Eid hidqsenﬂ!shtl&n CutoaCd lirandmdmnlinedrllalkyﬂ:,or mul a

IV: V\/ner ea.c? ‘H@ | ndeﬁ_elindent ly a Cl1 to C8

al kyl , qﬁsm Py 'y a dival ent group

c ? nt ai m. 153} paitbmnteges%@xﬁml }saﬂdephﬁcﬂérﬂyaﬂei‘q/oﬂ pdsithgtinteper,

0 I trogen oxygen and sul
GRS S s Sie Hekn babise g up to about 0.7, and
| Esepapsienvisyosty (sllebDthaBobdRarka®000 nifaragideph dar rate of

each g is independently zero or 1, mis a positive
i Pelegent a tgmperatyrg of 2febendent |y zero or a positive

| Mt egers, SUCHyd kol dr BN 7/ et A0Sl Yim e

fractlon havi ng a Val'ue up to a
p@lrgsnacneovﬁmxilteyepterless than or equal to 10000 nPa.s
under she 1 at,.a

C 11- h e ne eﬂ)réces Of al m 6’“ f;hg |atﬁ%lr}g eép%rlli% rgnte%m? amine
aror hgsteipn £xchange resin.

10. A method of providing oil repellency, water repellency, and stain
resistance to substrate surfaces comprising contacting said surface with a polymer
prepared by contacting a polyfluoroalkyl sulfonyl halide of formula I

RiR'-S0X I

wherein

Ry is a straight or branched perfluoroalky! group having from about 2 to
. anout 20 carbon atoms,
R! is a divalent linking group CH, wherein k is 0 to about 20, and
X is halogen,
with a silane compound of Formula II, III or IV
Formula 1I:

(E~(0)5)sSi-0-(Si(R?)z-O)r-[Si(R*-NHR)R?)O}-Si-((0)-E)s
Formula IIT:
HRN-R>-8i(R%),-O-[Si(R?)-Oln-[Si(R*-NHR*)(R})OJ,-Si(R%)-R*-NHR*
Formula IV:
HR*N-R*-Si(R%)2-0-[Si(R?);-0]»-Si-((0)1-E)s

wherein

each R? is independently a C, to Cs alkyl,
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di spersion or solution. 12. The nethod of claim 11
wherein the dispersion or solution further conprises

WwW@rooe838ysi | ane or a crosslinihg agent. 13. TheCTEs1006003330
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of claim 10 wherein the polynmer is applied at a

concentiARGE iRfpddderyP aivalehl/eionp abmtuinidd)Arbun, oRygH; and

14. The method of clai'm 10 wherein _the anount of
pobtjenaily atblsestione gf pitrogeeoxygsR Apd sW Wy r f ace is from

about %Qcﬂﬁiﬁzﬂéke’;&%ﬂ&%' tg,@a ahfg, method of claim

10 wherein t ntacting provides 'softness_to textile

and | egedhok issintiependansly 2 Gigio G bsanshed ar near alkybd
accor d'egﬂl%%fiwegeﬁe:n@ﬂ%ﬁforql aim10. 17. A substrate

havi ng "a surfac as béen contacted with a
conpos ink iscnpasftive limeger landhBis ifdependently zarocoraf pasityie imteser,

whi ch.is har.d surface .sel ected from

c o e R ebios A pogys BT AYNE 4 Yflufbs Wabout 07, and
C @REpslymer Vi@say @deds than ofguakio 1000y mPasgindeealshear rate of
concrete, granite, |imestone, grout, nortar, marble,

| Orlest #hrctempemiiep{20%fpnument s, wood, conposit es,
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16 which is 1 rous substrate selected fromthe
gdéspersiomes solutieg. of textile, fiber, nonwoven, paper,

| eat heryy T abplGnefiiiflof @4t wherein the dispersion or solution further
comprises an epoxysilane or a crosslinking agent.

13.  The method of claim 10 wherein the polymer is applied at a
concentration of from about 1% to about 10% by weight.

14.  The method of claim 10 wherein the amount of polymer deposited
on the substrate surface is from about 10 to about 1000 g/m’.

15.  The method of claim 10 wherein the contacting provides softness
to textile and leather substrates.

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

17. A substrate having a surface which has been contacted with a
composition of claim 1.

18.  The substrate of claim 16 which is a hard surface selected from the
group consisting of mineral, glass, stone, masonry, concrete, unglazed tile, brick,
clay, unglazed concrete, granite, limestone, grout, mortar, marble, limestone,
statuary, monuments, wood, composites, terrazzo, and gypsum board.

19.  The substrate of claim 16 which is a fibrous substrate selected from

the group consisting of textile, fiber, nonwoven, paper, leather, fabric, and carpet.
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