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for fibrous substrates such as fibers, fabrics, textiles, carpets, paper,
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leather, and other such substrates. Many such treating agents are
fluorinated polymers or copolymers.

Fluorinated polymer compositions having utility as fibrous substrate
treating agents generally contain pendant perfluoroalkyl groups which
provide oil- and water-repellency when the compositions are applied to
fibrous substrate surfaces. The perfluoroalkyl groups are generally
attached by various connecting groups to polymerizable groups not
containing fluorine. The resulting monomer is then generally
copolymerized with other monomers, which confer additional favorable
properties to the substrates. Various specialized monomers may be
incorporated to impart improved cross-linking, latex stability and
substantivity. Since each ingredient may impart some potentially
undesirable properties in addition to its desirable ones, the specific
combination is directed to the desired use. These polymers are generally
marketed as aqueous emulsions for easy application to the fibrous
substrates. US Patent 6,479,605 discloses a fluorinated copolymer useful
for treating fibrous substrates to provide oil repellency and water
repellency.
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repellency during washing cycles while also having low levels of
fluorinated monomers, preferably below 50 % by weight are desired.
Furthermore it is desirable that such core-shell emulsions have short
perfluorinated alkyl groups, preferably with no perfluorinated alkyl groups
higher than six carbon atoms. The present invention provides such core-

shell emulsions.

SUMMARY OF INVENTION

The present invention comprises an oil- and water-repellant core-
shell emulsion polymer comprising

A) a core composition, prepared from a first polymerization,
comprising, on a water-free and surfactant-free basis, components (a) and
(b):

(a) from about 40 to about 95 % by weight of one or more

monomers selected from the group consisting of styrene; alkyl substituted
styrene, wherein said alkyl is a linear, cyclic or branched hydrocarbon
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havi ng from about out 18 car
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second poI nerlzatlon in the presénce o? core
conposi ti di)) COITpIRf@(IQd:ZC(Eﬂ)q HB@HQ)TZ-Cé@)éHR )=CH>
wherein
m is an integer of 1 to about 6;
g and r are each independently an integer of 1 to about 3;
R" is hydrogen, Cl, F or CH3;
Zis —=O-, -NH-or -S-;
R¢' is a linear or branched perfluoroalkyl group having 4 or 6 carbon
atoms;
R is a linear or branched perfluoroalkyl group having from about 4
to about 6 carbon atoms; and
R¢ is a linear or branched perfluoroalkyl group having from about 2
to about 7 carbon atoms optionally interrupted by one, two or three ether
oxygen atoms; and
(d) from about 15 to about 50 % by weight of monomers selected
from the group consisting of styrene; alkyl substituted styrene wherein said
alkyl is a linear, cyclic or branched hydrocarbon having 1 to 18 carbons;
and alkyl (meth)acrylate wherein said alkyl is a linear, cyclic or branched
hydrocarbon having 6 to 18 carbons;
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Rf1(CH2)m Z-C(O) - C(R 1) =CH2 (I1)

N 30 Cr R RE R BOLBIE C&@ﬂ%ﬁﬁﬁm@ﬂl@p&h o ahaut 2040

| NEBEG 7%, By %@mwtth@po&n@du)rwﬁéﬁwa&mf has4 carbon
|ndependentl an i nt eger 1 to about 3; R1

hyaioseeR' iSIGH and mjwhezﬂfshaso’z or 3ngarbon ai'cgns "R isICHs

o car bolng Pt v PE i Elnodieh Binadtt Matnds
pefibloursedkirite @rﬁg@rtr@wew|énm@@mer4reb@nmorﬁpnsmg

car bon at omns; I i near or branched
peﬁPPWtﬁlgdﬁltR?ISUHﬁ@% of e/ suRptiate m cavewhel enyilsipg golymer as
ca tionally interrupted by one, two or
thagg&eb%h éﬁoa%)r/)gen atons; and (d) fromabout 15 to

about STh&tpbyseniiglentioh funhernmmpﬁgéﬁatﬂbcbdsrwbstriaee having

group, consi sting of styrene; al kyl substituted styrene
anp&;qq tojtgysurface a core-shell emulsion polymer as disclosed above.

DETAILED DESCRIPTION OF INVENTION

Herein all trademarks are designated with capital letters.

The term “(meth)acrylate” encompasses esters of methacrylic acid
and acrylic acid unless specifically stated otherwise. For instance, hexyl
(meth)acrylate encompasses both hexyl acrylate and hexyl methacrylate.

All patents cited herein are hereby incorporated by reference.

Herein the terms “fluorinated acrylate(s)” “fluorinated
thioacrylate(s)’and “fluorinated acrylamide(s)” refer to compounds of
formula (1), (I1), and (lll) as described above, wherein R is selected from
the group consisting of H, Cl, F, and CHs, unless specifically defined
otherwise.

The core-shell emulsion polymer of the present invention is
prepared by a first polymerization of components (a) and (b) as described
above to form the core composition, followed by a second polymerization
in the presence of the core composition of components (¢) and (d) as
described above to form the shell composition.

Within the core-shell polymer of the invention, the core composition
comprises, on a water- and surfactant-free basis, from about 40 to about
95 % by weight of component (a) herein defined as one or more
monomers selected from the group consisting of styrene; alkyl substituted
styrene, wherein said alkyl is a linear, cyclic or branched hydrocarbon
having 1 to about 18 carbons; and alkyl (meth)acrylate wherein said alkyl
is a linear, cyclic or branched hydrocarbon having from about 6 to about
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acrylate

consisting of vinylidene chloride; vinyl chloride, and combinations thereof.
Preferably component (b) consists essentially of vinylidene chloride. Such
monomers are commercially available.

In one embodiment the first-stage polymerization of the core
composition further comprises component (e) herein defined as from
about 0.5 to about 10 % by weight of one more monomers selected from
the group consisting of 2-and 4-chloromethyl styrene, vinyl acetate, N-
methyloyl methacrylamide, N-methyloyl acrylamide, and monomers of the

formula:

R%(OCHCH,)a-0-C(0)-C(R)=CH,

wherein a is 1 to about 10, R is H or —=CHs, and R? is hydrogen, C1 — C4
alkyl, or -C(O)-C(R)=CH,. Preferred monomers are 2-hydroxyethyl
methacrylate (wherein a is 1), N-methyloyl acrylamide, and the
ethoxylated monomers. Preferably N-methyloyl acrylamide is present in
proportions from about 0.5% to about 3% by weight, preferably from about
0.7% to about 1.5% by weight. Preferably hydroxyethyl (meth)acrylate is
present in proportions from about 0.5% to about 3% by weight, preferably
from about 0.7% to about 1.5% by weight. The ethoxylated monomers,
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R¢' is a linear or branched perfluoroalkyl group having 4 or 6 carbon
atoms;
R# is a linear or branched perfluoroalkyl group having from about 4
to about 6 carbon atoms; and
R? is a linear or branched perfluoroalkyl group having from about 2
to about 7 carbon atoms optionally interrupted by one, two or three ether
oxygen atoms. Such monomers are prepared as described herein below.
Preferred compositions are wherein component (c) comprises the
fluorinated monomer of formula (1), wherein Z is —O-, mis 2, R'is CHs,
and R has 6 carbon atoms. Another preferred embodiment is wherein
component (c) comprises a mixture of fluorinated monomers of formula (1),
wherein Z is -O-, mis 2, R" is CH3, and R' has 4 and 6 carbon atoms.
Another preferred embodiment is wherein component (c) comprises one or
more fluorinated monomers is of formula (Il), wherein Z is —-O-, q is 1 or 2,
ris 1, R'is CHs, and R has 6 carbon atoms. Another preferred

embodiment is wherein component (c) comprises the fluorinated monomer
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IOf fireg6iagystearyl acrylate and stearyl methacrylate are most preferred.
Such monomers are commercially available.

Preferably the shell composition further comprises about 5 to about

15 % by weight, and more preferably about 2 to about 10 % by weight, of
one or more monomers selected from component (e) as defined above for
the core composition. A more preferred embodiment is wherein the shell
composition further comprises about 2 to 10 % by weight of monomers
selected from the group: 2-hydroxyethyl methacrylate, N-methyloyl
acrylamide, and the ethoxylated monomers of the formula:

H-(OCH2CHz)2-0-C(0)-C(R)=CH;

wherein a is from about 4 to about 10, and R is H or -CH3s

One or more specialized monomers optionally are incorporated into
the core or shell polymers of the present invention in lesser amounts, e.g.,
0.1-5% by weight, to impart improved cross-linking, latex stability and
substantivity. These materials include 0.1-2% by weight of 2-hydroxybutyl
(meth)acrylate, 0.1 to 2% by weight of 2-hydroxypropyl meth)acrylate, 0.1
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pePt &Y F%@Pmt'oﬁkcoi%f%@ﬂt@thﬁ Beitbshiorige salt of an

ethoxylated alkyl amine salt such as an 18-carbon alkylamine with 15
moles of ethylene oxide such as ETHOQUAD 18/25 available from Akzo
Nobel, Chicago, lll. Nonionic surfactants which are suitable for use herein
include condensation products of ethylene oxide with C1o—C1s fatty
alcohols, C2—Cjsg fatty acids, alkyl phenols having 8 to 18 carbon atoms
in the alkyl group, C42-C1s alkyl thiols and C42-C1s alkyl amines. A
preferred example of a suitable nonionic surfactant, if used in combination
with the cationic surfactant, is an ethoxylated tridecyl alcohol surfactant
such as MERPOL SE available from Stepan Company, Northfield, lIl.
Suitable anionic surfactants which are used herein include alkyl carboxylic
acids and their salts, alkyl hydrogen sulfates and their salts, alkyl sulfonic
acids and their salts, alkyl ethoxy sulfates and their salts, alpha olefin
sulfonates, alkylamidoalkylene sulfonates, and the like. Generally
preferred are those wherein the alkyl groups have 8 to 18 carbon atoms.
Especially preferred is an alkyl sulfate sodium salt where the alkyl group
averages about 12 carbons, such as SUPRALATE WAQE surfactant,
available from Witco Corporation, Greenwich, CN.

In addition to the above ingredients and water, the final emulsion
polymer optionally contains auxiliary solvents such as tripropylene glycol,
dipropylene glycol, hexylene glycol, propylene glycol, ethylene glycol,
acetone and others. These may be present up to about 10% by weight,
preferably between 5% and 10% by weight, of the wet emulsion.

Emulsion polymerization is employed to prepare the polymers of

this invention. The process is carried out in two polymerization stages.
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heragultinebdlymer Ydradleamounts of a chain-transfer agent, such as an
alkylthiol of 4 to about 18 carbon atoms, is optionally present during
polymerization. In the second stage of the polymerization, the shell

emulsion is then added to the same reactor containing the core emulsion.

20 The monomers to be polymerized for the shell are emulsified in an
aqueous solution containing a suitable surfactant, and optionally an
organic solvent, to provide an emulsion concentration of from about 5% to
about 50% by weight (emulsion 2 in the examples herein). This emulsion
is added to the core polymer and polymerization is initiated, usually at a

25  temperature of about 40 °C to about 70 °C, in the presence of an added
catalyst, as described for the core polymerization.

After the second stage polymerization is complete, either an anionic
or cationic surfactant is added to the emulsion. If an anionic surfactant is
used during polymerization, a cationic surfactant is added after

30  polymerization. If a cationic surfactant is used during polymerization, an
anionic surfactant is added after polymerization. Both an anionic and
cationic surfactant are present in the emulsions of the present invention in

order to achieve the zeta potential desired for a particular application, and



cycl ohexyl (nmeth)acrylate, styrene,
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(meth)acrylate, hexyl (meth)acrylate, cyclohexyl
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avemugior. Pref er abl y the shel I con‘posn tion further
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conpri ses

o ef er a1 958 eTwoBs e lne oo s P QRESy,
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above for the core conposition. A nore preferred

enfidgheeauch 9s whbadiuptarpcroselinkersnyelingi agentsirwaer

SoPREPSETS B dtng e bbby s MR PRE B o

N; E&ﬁmp;esyéf slamhyﬁrﬂsheteor agehts relwdeprockessiag aiﬁd@@mmg
oS DM, b S o S
Or s IR tEPSFHE) ’s%ﬁﬂgﬂ@BPE@t‘t&n ic@r’eﬁ‘é 'tﬁéa?éc? a w?ttltnﬁeagent

i ncor porat’ed i nt e core or pol ymers o
pr egrbe Usedestcloas Mmﬁdﬁs@bmaﬁmmnlablee‘rcgn E.0. du Po% Og

fght, to i t i d - | i hki | at e
ot MBS 2aAEaBaramiTIIgonTHES WhER &Pitap & Fatipudlended
0 ﬂabﬂ%%/"d?é tﬁé%'téﬂ“ta \Qf'ln @eﬂégfs% it lcah B IRREE YRS
to 2- hydr oxypropyl neth)acryl ate,

0 EE(RM%:BﬁySth@Q amnlabl@ﬁom@nmqvga @i Ghester, SC.

5 ret ) acPYPARE @ Blaqkstie oyt b Rgt e/ iéBiy can

Subé 2eitagtts s fdoropolyiér dfME Préstht aventidl, r ekBaffe, as a

surfactants commonly used for preparing aqueous

enblegdggddsocyanate. An example of a suitable blocked isocyanate is
HYDROPHOBO XAN available from Ciba Specialty Chemicals, High
Point NJ. Other commercially available blocked isocyanates are also
suitable for use herein. The desirability of adding a blocked isocyanate
depends on the particular application for the treating agent. For most of
the presently envisioned applications, it does not need to be present to
achieve satisfactory cross-linking between chains or bonding to the
substrate. When added as a blended isocyanate, amounts up to about
20% by weight may be added.

The fluorinated acrylates and fluorinated thioacrylates of formula (1),

(11, and (ll1), useful in forming the compositions of the invention are
prepared from the corresponding fluorinated alcohols and fluorinated thiols
by esterification with acrylic acid, methacrylic acid, 2-chloroacrylic acid or
2-fluoroacrylic acid using procedures as described in U.S. 3,282,905 and
EP 1632542 A1. Alternatively, acrylate and methacrylate esters of formula
(I1) can be made from the corresponding nitrate esters according to the

procedures disclosed in US 3,890,376.
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Sui tabl e cationic agents include, for exanple,
dodecyl t hnmet hyl anmoni um acet at e,
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hexadecyl tri met hyl anmoni um br om de,

ot ne. s dogRA B atenaroes pEluntia b iThand EP. dsetl in
S derﬁﬁ’rﬁg?trfeaédrﬁﬁbéﬁtléh’é Bﬁt‘h"equehtﬁ)nt hAfe Bﬁédb\féd ¢hetHede

salt of” an et hoxyl ated al am ne salt such as an
180@rae$mndamg<§w@rmaied \amlneaby mnéen@atlmww ene/hmcwle

sug 18/. V. fro Akz0
onFhofie Themadaie id 8Bk, 2ikiarbb Sl £ A6 AR anpe

f Oﬂucbl@)%cﬁm&%icm ctetde e ﬂﬂ@‘&@@éﬁéé 6Na Paged Ul snsddnce,

et hyl ene oxide with C12-Cl18 fatty al cohol s, Cl2-Ci8

f atrte}?h)élémdhe (A | T)tm@ﬁb(l & neRydigxgicthyorecarkp sevens sych
' n %Iﬁﬁp@ﬁé(}% xglﬁﬂgg or 9 hefd edrbgn QLK las@éfﬁbslﬁ%}gg% iLusdd in

exanp
nommrtdaiseﬁ@m:t ant |f used in conbl nation with the
cationic_surfactant, is an et hoxyl ated tri dec

al cohol FHRWHRIPAACAOI SRR Sy pdyiatesysetu

B iSPsm t
S ur f actlant SWmlpglyegrtgéifégfoﬂlgplealsn(ﬁly%{:?I (5)2 agplk(gre)c

carboxylic acids ﬁ(}ggt hei r Fi%ﬁg)mﬁklfyl hydr ogen
a

sul fates and t hei Its, oni ¢ aci ds and
their salts, alky(lve)hoxy SRﬁ@H@GF@)Q(@HJLIHﬂJ)rCHaI ts,
al pha ol efin sulfopates, alkyl am doal kyl ene
SulTonatos. land t AVSH | ke, - CRHEREFP O NG Qi

those wherein the al kyl groups have 8 to 18 carbon

at ons. ﬁﬁfb‘?ﬁ]‘ugé gVEth%fﬁérﬂSQrdaﬂ(ﬁgrcﬁJ& r'efé’r‘ébl}%%éﬁld' um

salt where th group ave out car bons,
s ushhaig SumRrpOTEN QR ag g bmrmmtchaalv@erfhmealkylcgmups are

B AR oo SRR Rl anE, SR Rl Mo
carbon atoms, are available by fractional distillation of the commercially
available telomer mixture of perflouroalkylethanols. Specific fluorinated
alcohols of formula (IVa) that are commercially available include
1H,1H,2H, 2H-perfluoro-1-hexanol, 1H, 1H,-perfluoro-1-hexanol, and
1H,1H,2H, 2H-perfluoro-1-octanol.

Fluorinated telomer alcohols of formula (1Vb), wherein R# is a linear
or branched perflouroalkyl group having 4 to 6 carbon atoms, are available
by synthesis according to Scheme 1.

CH,=CF,

RA1 —— R (CHZCF o)
¢ CHZZCHZ
oleum
Rf (CH2CF3)q(CHoCH2)OH  ~a—— Rf(CH,CF,)q(CH,CH) |
(IVDb) H,0 V)

Scheme 1
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pol ynmer optionally contains auxiliary solvents such as
tripropyl ene glycol, dipropylene glycol, hexyl ene

w@bkyeols13er opyl ene gl ycol, ethylene glycol, acktDHS20a81070747

10

15

20

ot hers. These nay be present up to about 10% by
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anpaﬁlu@majksd@dme%nJckSWQmeﬁrg (4989), t7Qb2)e2§§r23achéﬁ1§peCIflc
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SIonh concentra |on
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OC to effect polynerjzation in the ﬁresence of an

adH?eBroc‘!!ﬁeatlh?st?b rginylgpe dodides (Ykwheeippis bio gips more.
Com@e%n@?%‘fﬁ}/ ér?@ fg V) it b rbB%dt\D@n oleum and
0 an et hyl

pol yneri zati eni ca y unsat ur at ed
cohpdrohaedSa @nowdm’umm corresporulieg télomer atoohslsi (i¢buaecording

2, é)prgég preseo(ﬁﬁa ¥e)(ﬁ|r{ W(ﬂéﬂ% 1@9 r%Pelrr(1)r£1t|vde(?y the telomer
2 ét .bab%sr(vg %k Weqpééléémlfﬂi Nﬁ‘%et%'yhﬁdﬂm%ﬁhbé"félﬁﬁ/ed by

and azobi s 4-di met - met hoxyval eroni tri |
Thetfwbabehoh/emd NdEﬁ'ySi%Lded | ni t| ator is usually 0. 1 to

monorer PR TEUAMNRTE BT ORINTVE aRLOWBF deriveg fom
veteibrheAzatidreof \ﬂﬁwldelnég‘llmlbbé@fd etBihk, an®@uBtrl @f forming
chai n-transfer agent, such as an a Ylthl ol of 4 to

abﬂ@@r'%e@@ﬁ%@ieét‘@ﬁﬂ in hepipiedtied iNglusiedsene liglgdiind able
po X'TEFHeZ@foth Caf? B é@ﬁ;é?ﬁa% tr@l%?re‘afto nt??ne list of specific

pol yieri z
alcohols, in Tables 1A and 1B, and in the examples herein, refer to linear

perfluoroalkyl groups unless specifically indicated otherwise.
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emul sion is then added to the sane reactor containing
the core enul sion. The nononers to be polynerized for

wo b@osiaBé are ermul sified in an aqueous sol ut i BOT/US2008/070747

10

15

20

containing a suitable surfactant, and optionally an
organi c solvent, to provid ? | sion concentration
of from about 5% to about wei ght (emulsion 2 in
the exanples herein). This enulsion is added to the
core pol yree®MRAENG | yieri zat i oBUEUIS; t i at ed, usual |y
at a tenperature of about 40 OC to about 70 OC, in the
presence of AA added cat al ySuFo@d(eld=2li bed for the
core polyneriyzation. After fh ge
polynerizatié is conplete,b%ﬁﬁﬁgﬁegﬂk%%ibnic or
cationic surfgctant is adde@;FpCHiECH@H sion. |If an
anionic surfactant is used duriqg pol yneri zation, a
cationic surfdctant is addefshfsft HZ%HP&ﬁﬁkization.lf
a cationic syefactant is us duri o#yperization,
an anionic sﬁ?factant is ad éﬁﬁg?ﬁggHg% yieri zati on.
Bot h an ani oAbc and cati oni C4;B4CHZCR AH.CGHOy esent i n
t he emul si ong_of the present, | ion | to
achi eve the Z¢éta potenti al é%é&&%g&féﬂcﬁgﬁikgﬁiular
application, pgndto have theCQﬁZbPS@F%B@ﬂb@@bCﬁﬁd

mechani cal stability under conditions of hi
al kalinity, ABgh anionic cofeksthzEkoHAHINMQYH, shear

during use of, t,he emul sion. .l n [ , the
conposi tion éﬁbthe inventi094%§ﬁkﬁh%gkggﬁg?ﬂ§£8pﬁ

addi tives coppwnly used w t g ,sUOM.DBEH,CH 88Nt S or
finishes such as pH adjusters, cross |inkers, wetting

agents, wax &t2enders, and ©EshetCHddr1)eGHsCRGHR by

t hose skillegd hn the art. S I Ri;shes or
agent s inclugghprocessing gpggghﬁﬁggfﬁaggn%ﬁfgkﬁ

| ubricants, An#i-stains, an@G;FREH.OFe(CHCHAOHguUl ar

for fibrous
A15 CsF13(CH2CF2)2(CH2CH2).0H.
Fluorinated alcohols of formula (IVc), wherein q is 1 and R’ is a
linear or branched perflouroalkyl group having 2 to 7 carbon atoms
optionally interrupted by one, two or three ether oxygen atoms, are

available by synthesis according to Scheme 2.

ICVHF
BF,

O

R O(CF,CFy)q|
(VD)

RN~

¢ CHZZCHz
oleum

Rf3O(CFZCF2)q(CHZCH2)rOH - Rf3O(CFZCF2)q(CHZCH2)rI
(IVc) H0 (VID)
q=1

Scheme 2
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substrates, when synthetic or cotton fabrics are
treated, a wetting agent can be used, such as ALKANOL

wWG203215:9%@i | able fromE. | . du Pont de NenourBCEOS2008/070747
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Conmpany, W/I m ngton, DE. Wen cotton or cotton- bI ended
fabrics re t eat k| e SI st ant n

Lany SoTRE BetbERnlkunP e e iaR U R by dhe gidtedde
Sojeédrbeh m@}%‘?ﬁ;ﬁé 8 SfS PRitbRnauBy @sbhglﬁb%rﬂuoroamw vinyl
i socyanate to further pronote durability €an be addéed
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exa a.bl en

uPEBLodlRY Bt PABE, WS R v e ER e Btnffene at an

avalelvatédetehiparaﬁr@@narpﬁésgjrbyo @P&Hd@ adlsmerlieery| Redidé (VI1).

. Other commercially avail abl e bl ocked i socyanates
ar W@'Iestbeﬁsﬁdﬂtml @f gtgylens @aﬁ&eew rieqigeit thesmadlyi thetyseddf a
ad n
SR B ISP BRSBTS FBEIO Bt
pr ssenbs }oeen@rylspemmde Aipobutyedyil peeoxucué ptopionpigberogield, bo

o resent to achi eve satjsfactory cross-1|inking
be a%té

hrerexides Mereeneiersg!v tgetﬁ?é()@ggﬁa"'aﬂ% IS ‘V&ﬁ@ﬁoﬂdded
azpér&llcfé“dﬂg%'tegﬁ de%fflﬂ‘%ﬁof tlﬁg?é‘z?;kft%nqg nbPliRReH! bt teMperature

ma ted acryl ates an
fl imhherrangelon‘hﬂﬁ%@rtcyﬂéﬂ%@ isoprefenreal Ehelr%ct(dri time amaly vary

bt RSl el 2ol oT oSS BT W TR Blgh % nours
Tl wopé BALGGat! Cn’fé)br%d%etﬂmfakftby plmﬁte@flb} Bhy hﬁaé?ﬁé that
esterification with acry iC acid, neth acry i ¢ acid,

2- sepyatescuyeactegcstartiog mafarI@bﬁoabml final praducuduiglistillation

D BB SR i L e 0t GTiRe Y il Roden piained

estisihg about 2rminons 61 dthyleas 6@# ndie &f pePidang)| ether iodide, a
corresponding nitrate esters according to the
temperature of 110 °C and autogenous pressure, a reaction time of 24 h,
and purifying the product by distillation. The perfluoroalkylether ethyl
iodides (VIl) can be treated with oleum and hydrolyzed to provide the
corresponding alcohols (IVc) according to procedures disclosed in WO
95/11877. Alternatively, the perfluoroalkylether ethyl iodides can be
treated with N-methyl formamide followed by ethyl alcohol/acid hydrolysis.
The higher homologs of (IVc) wherein q is 2 or 3 are available by
telomerization of tetrafluoroethylene with the perfluoroalkyl ether iodides
(VI) wherein q is 1, followed by isolation of specific telomers by distillation,
and then telomerization with ethylene. The higher homologs (r is 2 or 3) of
telomer ethylene iodides are available with excess ethylene at high
pressure.
Specific fluorinated alcohols (IVc) useful in forming fluorinated
acrylates useful in the invention include those listed in Table 1B

14



procedures disclosed in US 3,890, 376. The fl uori nat ed
acrylamdes of formula (1), (I1), and (I1I11), useful in

wo eroionty3¢ he conpositions of the invention, arBCT/US2008/070747
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prepared fromthe correspondi ng fluorinated am nes by

condensation with acrylic [ | oride, methacrylic
acid chloride, 2-chloroacr id chloride or 2-

fluoroacrylic acid chloride _in the presence of a base,
for instarfe@NPRUNGt hy| ani neStYEANe Typically a

nonhydr oxyl i g4hydr ocar vept t ol uene or
xyl enes o r §1hal ocar bgoﬁss(ag 2%@20Jﬁ%‘%|ﬁ%(?|§het hane is
used in the B@ndensat i GaFsG{GHOMBOCHCH OOl s usef ul

| nvent on'i nBPude t hosEoBTOFBHILACIETARE (1'Vh) and
(1ve): (IVe) Bl 1(CH 20t I BErpeRHicheE2) of O

2CH2)roH (1Ve) Rf 3Q(CF 2 YrOH'In fornul a
(1va) the peBbl uoroal kEuFEPCObCh B« ELEDH, i s | i near,

al t hough co sitions gopatal o r 3 in

per fl uor oal EEB gr oups ﬁggﬁmzﬁzngm

per f 1 uor oal kplzet hanol sC;PhECHCAYCHCH,OHNd Rf 1 has 4
or 6 carbon_atons, are avail abl ea)gé fracti onal

distillationB8f the cofrer8(aFyFavaHeabket el oner

m xture of pggfl ouroal I £

f1 uori nat ed gpcohol s obﬁﬁgﬁﬁpgﬁ?“l':\?a%;j tQ‘nC;\F;Z%z!\_lrngZOH’
conmer ci al | yBagai | abl eCFaOl0R{€F1)&F,O(CF.CF2),CH,CH,0H,
TH 2/ -1, 2]/ -/-gerfl uor o-1_-hexanol

11-1,-perflBdlo-i - heQaﬁszQQF&H%s)CF%gCcmFzCHchon,
B12 C2FsOCF(CF3)CF20(CF2CF2),CH2CH,0H,
B13 C3F70CF(CF3)CF,0CF,CF,CH,CH,0H,
B14 C3F70CF(CF3)CF20(CF2CF2);CH2CH,OH,

The corresponding thiols of alcohols (IVa) (IVb) and (IVc) are
available from the telomer ethylene iodides by treatment with a variety of
reagents according to procedures described in J. Fluorine Chemistry, 104,
2 173-183 (2000). One example is the reaction of the telomer ethylene
iodides with sodium thioacetate, followed by hydrolysis, as shown in the

following scheme:

1. NaSAc
2. NaOH
RP (CHoCF3)q(CHCHo )l ——————— RP (CH2CF2)4(CH2CH2)SH

V)

A further embodiment of the invention is a method of treating
fibrous substrates to impart oil repellency and water repellency
comprising applying to the surface of the substrate a core-shell emulsion
polymer of the invention as described above. The aqueous emulsion of
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1H, //-/, 2H,2H perfluoro-1 -octanol. Fluorinated
tel omer alcohols of fornmula (1Vb), wherein Rf 2 is a

wo eveatsiee r branched perfl ouroal kyl group havi PQT/AS1008/670747
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Part 1, Telonerization of VI nyl i dene fluoride with
peft @ GBPBWMRY 0CAEBN des”, J. Flour Chem (1995), 70(2),
215- 23.
215-23. (06 SB6IG s gshgé;rg ol §cAERGHE ARbE LEthdY

t r paeatiomiridudy thplserzs dpscpibed d&ailoves Tblesmmulbed polyrbelS of
3,979, 469

t'el"omer ¥i odi

this invention are generally applied to fibrous substrates by spraying,
dipping, padding, or other well-known methods. The emulsions of the
invention are generally diluted with water to concentrations of from about
5 g/L to about 100 g/L, preferably from about 10 g/L to about 50 g/L,
based upon the weight of the fully formulated emulsion. After excess
liquid has been removed, for example by squeeze rolls, the treated fabric
is dried and then cured by heating, for example, to 110 °C to 190 °C, for
at least 30 seconds, typically 60-180 seconds. Such curing enhances
repellency and durability. While these curing conditions are typical, some
commercial apparatus may operate outside these ranges because of its
specific design features.

A further embodiment of the present invention is a fibrous substrate
having applied to its surface a core-shell emulsion polymer of the invention
as previously described. Preferably the treated substrate has a fluorine
content of from about 0.05 % by weight to about 0.5 % by weight.

Suitable substrates include fibrous substrates. The fibrous
substrates include woven and nonwoven fibers, yarns, fabrics, fabric
blends, paper, leather, rugs and carpets. These are made from natural or
synthetic fibers including cotton, cellulose, wool, silk, polyamide, polyester,
polyolefin, polyacrylonitrile, polypropylene, rayon, nylon, aramid, and
acetate. By “fabric blends” is meant fabric made of two or more types of
fibers. Typically, these blends are a combination of at least one natural
fiber and at least one synthetic fiber, but also can include a blend of two or
more natural fibers or of two or more synthetic fibers. Carpet substrates

can be dyed, pigmented, printed, or undyed. Fibers and yarns in the
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to provide the teloner ethylene iodides (V) whereinr
is 1to 3 or nore. The teloner ethylene iodides (V)
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emulsions of the present invention are advantageous in that they can be

used under a wide variety of application conditions due to their stability.

Test Methods

The following testing procedures were used in the Examples.

Test Method 1 - Fabric Treatment

The fabrics used were 100 % Nylon and 100 % polyester available
from Burlington Mills, Burlington Industries, Inc., Hurt, VA, 24563. The
fabric was treated with the aqueous dispersion of the core-shell emulsion
polymer using a conventional pad bath (dipping) process. The prepared
concentrated dispersion of the polymer emulsions of the invention were
diluted with deionized water to achieve a pad bath having 3 to 10% by
weight of the final emulsion in the bath to achieve a weight % fluorine
designated in the Examples. A wetting agent, ALKANOL 6112 (available
from E. I. du Pont de Nemours and Company, Wilmington, DE) was also
included in the bath at 0.2% by weight. The fabric was padded in the bath,
and the excess liquid removed by squeeze rollers. The wet pickup was
around 50 - 60% for nylon and 80 — 90% for polyester. The “wet pick up”
is the weight of the bath solution of the emulsion polymer applied to the
fabric, based on the dry weight of the fabric. The fabric was cured at
approximately 160 °C for 2 minutes and allowed to “rest” after treatment
and cure about 15 — 18 hours.
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A 11 C6FI 3C H2C F2C H2C H2OH, A 12 C6Fi

3(CH2CF2) 2CH2CH2OH, A 13 C F-| 3(0 H2CF2 CH2CH2OH, A14
W@/ 08I CF2( CH2CH2) 20H, A 15 C6Fi PCT/US2008/070747

3(CH2CF2) 2( CH2CH2) 20H.  Fl uori nat ed al cohols of formula

(1\c erein |slade3|saI|near or branched
pe L 2 to 7 carbon atons

optionally interrupted by one, two or three ether

oxygen &nBmaternrepelonsy abe regledssuisiale wasdperieg t o

o fetho ot Qb drteRiniall Sty Method as otiined n the

H ZEFVON Giplal ISpaclireato?d bed }@Jaﬂiﬂw@ooﬁbki]ésteﬁmfermation

s ExBRhS: 815K eRRIpETORES4a soS26S che picd substate'lo
ety Bbiond Rlias! DRGSS B aehlaédion ehiRQHY of Vabying

the second reaction in Schenme 2, the perfluoroal kyl
et Befatetting®nE\are flacadeer thaifalirictarenthexexéery ajfsurface wetting

o BB ok ARSI o B BEE A4t & s
of réﬁiétyh@élemémngmrqaé eker repklléhe) maihbythet hittdisge of a
10  resistance the finished substrate has to staining by water-based
substances. The composition of standard test liquids is shown in the
following Table 2A. Sometimes a 1 — 6 scale was used for convenience.
Ratings of 0.5 increments are determined by subtracting one half from the
numbers in Table 1 for borderline passing of the test liquid.

15 Table 2A

Standard Test Liquids

Water Composition, Vol. %
Repellency Isopropy! Distilled Water
Rating Number Alcohol
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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suitable catalyst is preferred. Preferably the
catal yst is a peroxide catal yst such as benzoyl

w@eroxnisieq i sobutyroyl peroxide, propionyl perP&T/Ug2008070747

acetyl peroxide. Mire preferably the peroxide catalyst

i s benzoyl roxide_ The tenperatupre,.of the reaction
islﬁﬁﬁh&%mmmee range of
1100C to 1300C is preferred. The reaction tine ma){
vary wi Y{ptehenreleasy was fudnerdgstaddy eidiziia thensrray irstwe

Eg;{%gﬁ&d{ ”?h%_‘t‘re%@%t{fa brid)sahthiBE wRHE WALE for W5teP rré’&é#"ehcg by

e purifie any neans that separates unreacte
st follbimirgg thet RATEIC $tandatdhEedtiMathopriall22-1996itconducted as

O GBSk 5 S 0¥t e
of a%)'f’é(\}i&ﬁ’eﬁy Bg%ﬂﬁéoe i@ EoRGibh&P R Y it Rs of I‘P‘Pu'gG?s af23 °C

tenperature’ o 0 C and aut ogenous pressure,
r ead®@5% nelbtivee homidly, priordodesting. f Thentabricesgonmld us sedyrely

distillation. T fl K th hyl i adi de;
(Viasjensh o 8 ioae/ Balaer B s hane SHya Ay pe s S

Pr @¥ihdR-fr&€ FAEMBSRIS gld&d%rf:%%&i@d Vehdasr®adtbtabAc is
procedures disclosed in WO 95/1 1877. Alternatively,

10 t htagrey Gip. udheal 260l ret logwadehgt 80 adl te@7can 4B is peatesdinto

15

20

25

30

ith N-pethyl f i de foll dDb hyl al cohol id
by o5 UG e g DRIFBPOELSRIPY PR e AR EiraCh s
2 BInc tﬁé@va@é‘rah%lsam@th?d*df?!h%”ﬁﬁh%l??ﬁé’ﬂo%{/sl rag{)ﬁcelragainst the

tetrafl uoroethylene wth the perfluoroa
i oddge of &\do)id whigatiwithdhedaliric fasingaewn bytated| 180 degreés and

PR ST el W B o
| ss@nabrdd foehdtig ERATEGMYeRGicAOdRARS!. arte mvré Wabliee
W th excess ethylene at high pressure. Specific

f | seifactatieel lawverdheInumherandibefnaorenthegeretgncy. A 100
f Hgﬁbt@gtn%%etting, a 90 denotes slight wetting (three small spots), an 80

denotes wetting signified by several (10) spots at the spray points, a 70
denotes partial wetting of the upper fabric surface, a 50 denotes wetting of
the entire upper fabric surface, and a 0 denotes complete wetting of the
lower and upper fabric surface. A rating of 15, 25, 35, 45, 55, 60, 65, 75
or 85 indicates performance intermediate between the above-described
rankings.

Test Method 4 - Oil Repellency

The treated fabric samples were tested for oil repellency by a
modification of AATCC standard Test Method No. 118, conducted as
follows: A fabric sample, treated with an aqueous dispersion of polymer
as previously described, is conditioned for a minimum of 4 hours at 23 °C
+ 65 % relative humidity prior to testing. A series of organic liquids,
identified below in Table 2, are then applied drop wise to the fabric
samples. Beginning with the lowest numbered test liquid (Repellency

Rating No. 1), one drop (approximately 5 mm in diameter or 0.05 mL
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acryl ates useful in the invention include those |isted

in Tabl e 1BTable 1B Conpound Structure B 1
W@2HSOCGH2CF2CH2CH20H, B2 C2F5Q( CF2CF2) 2CH2 CH2 QP T/BS2008/070747

C3F7OCF2CF2CH2CH2OH, B4 C3F7Q( CF2CF2) 2CH2CH20H, B5

Co PG PECRS N xe!) B CpEpi ot foast 5 mm dpart The

306(:%3%%%)&5&@2\@62&'30%%0%%OﬁFéQ’ﬁe?ér%Eof?t@gBm@No of the
OH, B 10 CF3QCF(CF 3) CF2Q| CF2CF2) 2

Cztttsele:rd (@rs al)eatlllzsmerlzaj lnzemanaz@vnthznmwusﬂng a@mp(drpps,

CE2CE2) 2CH? OCK CE 20CE_2C
e ﬁé@ e BT BTk P e e PSR S dape
5 Thg.t@@am@gmmy&mﬁww ’pbr@‘o sdcopls! srh(al pfatedirgdy canthued
(Ich| are available fromthe teloner ethyl ene iodides

by upfileeeithedpstiioyidsaieslty inpva @fa‘@éﬁh e onR e Heg te

F r 04, 2

o BN AR Rl £ QEC R TG g

t el omer The lojlirepelleérayi rdaﬁg of tH?e ’@@dc u&ﬁhdﬁlmgae@ttralrabered test

foI I ovved bx hydrol ysis, as, shown in the fallow ng

scligiyd forw Nﬁé)ﬁ(é’ of the three drops remained spherical to

10 hemispherical, with no wicking for 30 seconds. In general, treated fabrics

with a rating of 6 or more are considered good to excellent; fabrics having
a rating of one or greater can be used in certain applications. Ratings of
0.5 increments are determined by subtracting one-half from the number in

Table 2B for borderline passing of the text liquid.
15 Table 2B

Qil Repellency Test Liguids

Oill
Repellency Test Solution
Rating
Number
1 NUJOL Purified Mineral Oil
2 65/35 Nujol/n-hexadecane by volume at
21°C
3 n-hexadecane
4 n-tetradecane
5 n-dodecane
6 n-decane
7 n-octane
8 n-heptane

Note: NUJOL is a trademark of Plough, Inc., for a mineral olil
having a Saybolt viscosity of 360/390 at 38 °C and a specific gravity of
0.880/0.900 at 15°C.
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2. NaOH Rf 2 (CH2CF2 )q(CH2CH2)r | R f2
(CH2CF2) q(CH2CH2 ) rSH (V) A further enbodi nent of the
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co S ' of the invention as
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ST TR T e S o
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consuner | ocati on. brous substrates suitable
pr added (A TECReT 953 at@adard Reterence E)teutergenh‘NQﬂ)eamdwtf@
as deﬁg ri bed bel ow. TFIe erru{sn on gvol yners of t

i nVERD PR CIFAMEGTRY I MOMWRIET &8s ?%gvag%rb@{)ﬁa{: ed

by G P&y titeSIhomphal dvadheiii @ elloWedIyN2 tin 13 kiivW8s rinse
met hods. The enul sions of the invention are generally

10 di POE EPWR THNUEBSEPIR 6y ohoe SEMAle ane beflastrasmwashed &
2pier Sageaifurtodh e [ RLRrSHuad 4 2PRY son 3G weshes

f oeta. a«t\fw wasﬂlﬁg @corﬁble@é tEé@@SabnlcﬂQarﬂpie@Saerﬁled in air,
renoved, for ex by squeeze rolls, the treat

f affl@ndrenediyite @ f!ﬁﬁ*aeq H@ﬁsﬁiraewrﬁﬁ%@mﬁeﬁa ure gf 135 — 160 °C,
exgmg na§8|3r%%89%|dé) 190 0C, for at |east 30 seconds,

typl ca seconds. Such curing enhances

15  Materials
The following materials were used in the Examples.
Table 3 is a glossary of abbreviations, trademarked or branded

materials used in the examples.
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repel l ency and durability. While these curing

conditions are typical, sone commercial apparatus may
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h‘@mqugsﬁ e
and Company,

Wilmington, DE

SUPRALATE
WAQE

sodium alkyl sulfate mixture

Witco Corporation,
Greenwich, CN

Compound A6

Ethylene (25 g) was introduced to an autoclave charged with
C4F9CHLCF3l (217 g) and d-(+)-limonene (1 g), and the reactor heated at
240 °C for 12 h. The product was isolated by vacuum distillation to
provide C4F9CH>CF,CH2>CH:l.

Fuming sulfuric acid (70mL) was added slowly to 50 g of
C4F9CH,CF,CH2CH3l and mixture was stirred at 60 °C for 1.5 h. The

reaction was quenched with ice-cold 1.5 weight% Na>SOs aqueous

solution and heated at 95 °C for 0.5 h. The bottom layer was separated

and washed with 10 weight% aqueous sodium acetate and distilled to
provide C4F9CH,CF,CH,CH,OH (compound AG): bp 54-57 °C at 2 mmHg

(267 Pascals).
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| aunderings. The pol yner enul sions of the present
i nvention al so have the advantage of providing such

wo eelolsasey whil e contai ning short chain perf | ROT/O8t0kg070747
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groups having fromabout 2 to about 7 carbon atons.
Thgéerruhsi on!s of the present invention are
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and al | owed ‘rest” after treatnent
8omoound AH)

Ethylene (15 g) was introduced to an autoclave charged with
CeF13CH2CF2l (170 g) and d-(+)-limonene (1 g), and then the reactor was
heated at 240 °C for 12 h. Product was isolated by vacuum distillation to
provide CgF13CH>CF,CH,CHyl.

Fuming sulfuric acid (129 mL) was added slowly to
CeF13CH2CF2CH2CHal (112 g). The mixture was stirred at 60 °C for 1.5 h.
Then the reaction was quenched with ice-cold 1.5 weight% aqueous
Na,SO; and heated at 95 °C for 0.5 h. The bottom layer was separated
and washed with 10 weight% sodium acetate aqueous solution and
distilled to provide compound A11: mp 38°C.

All-acrylate

p-Toluene sulfonic acid (1.07 g, 0.0056 mol), methylhydroquinone
(160 mg), compound A11 (60 g, 0.14 mol) and cyclohexane (46 mL) were
combined in a flask equipped with Dean Stark trap. The reaction mixture
was heated to 85 °C, acrylic acid (12 mL) was added and heating
continued for 24 h. The Dean Stark trap was replaced with a short path
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and cure about 15 - 18 hours. Test Method 2 - Water

Repel I encv The water repellency of a treated substrate
woaw@mernsar ed according to the DuPont Techni caPCT/US2008/070747
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t he_nunbers for borderline passin

G oA g2 Bhiroys £ o ek 64 ey PR 1t hod

3 - Water Repellencv - Spray Rating Water repellency
10 vaAlfrinetha@eriaiet ed by utilizing the spray test nethod.

Torel | ohopnaHnAdh T bieRIr AR Mithehe Beards Asid But Splakod
'\bma%% d t@hes(%ﬁ’n%wgrfﬁe% 1f5’ér>/l%‘ﬁ§forﬁ13ftléﬁrtb‘lir>e§\ﬂ88| e,

treate an aqueous dis si on of

pr @\;FQGSk‘IzSEFd@kaI-b@dC(G)kCéﬁHthHm@@ g, <ﬁ9 % yield) mum of

4 hours at 23 0C + 65% relative humdity prior to

t epBiawylafehend A¥rinetrenyibe i s securely fastened on a

pl astic/ metal enbroidery hoop such that the fabric is
15 CsF13CH,CH20-C(0)-CH=CH, and CgF13CH>CH,0O-C(O)-

C(CH3)=CH2 were prepared from 1H,1H,2H, 2H-perfluoro-1-octanol
(Aldrich Chemical Co., Milwaukee, WI) using procedures similar to

compounds A11- acrylate and A11-methacrylate described above.

Compound A12

20 Ethylene (56 g) was introduced to an autoclave charged with
CeF13(CH2CF2)2l (714 g) and d-(+)-limonene (3.2 g), and the reactor
heated at 240 °C for 12 h. Product was isolated by vacuum distillation to
provide CgF13(CH2CF2)2CH2CHAl.

CeF13(CH2CF2)2.CH2CH2l (111 g) and N-methylformamide (81 mL)

25 were heated to 150 °C for 26 h. The reaction was cooled to 100 °C,
followed by the addition of water to separate the crude ester. Ethyl
alcohol (21 mL) and p-Toluene sulfonic acid (0.7 g) were added to the
crude ester, and the reaction was stirred at 70 °C for 15 min. Ethyl
formate and ethyl alcohol were removed by distillation and the resulting

30  crude alcohol was dissolved in ether, washed with aqueous sodium
sulfite, water, and brine in turn, and dried over magnesium sulfate. The

product was distilled under vacuum to provide compound A12: mp 42 °C.
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wrinkle-free. The hoop is placed on the testing stand

so that the fabric is facing up. Then 250 m _ of water
w@e008015126 OF (27 1 0C) is poured into the tesPCTS2008/070747

funnel allowing the water to spray onto the fabric

surface. ce the water has run through the funnel,

théi?ﬁéﬂ% rapped agai nst the edge of a solid obj ect

with the _fabric facing down, rotated 180 degrees

rapped By& wnwf%@@@doc@ ey IByaosEEINS (0. 043 g)
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cppufo et §RIRc e TeaciBh 8 s Geo 88T ot sgc,
60thebiSottofh |Bfer8fanshstaioes sepafaabriyEaasell WaShe® Wit ©0%
bet ween t he ‘above-descri bed rankings. Test Method 4 -

10 O poRepEbicarRanateolien: dipd avananyarsoRteandst ed
f op, . 0 7
recp A I Rk S R RN R R O CHERTRL 55 0

sagB¥eyield)eat ed wi th an aqueous di spersion of pol yner
as previously described, is conditioned for a m nimum

OfA42r}ﬂgtrh c at%3 OC + 65 %relative humdity prior to
st-rn'g—i—géﬁ- es of organic liquids, identified bel ow
' n Tabl gofpding A@Wa@ﬁ&ldt@@mﬁﬁh%etﬂa%%k%d&% 4 abilef

sanpl es. Beg| nning wth the [ owest nuribered
15 | i anaet Re plelstripeg for the A12-acrylate formation to prowde

CsF13(CH2CF2)2CH2CH20-C(O)-C(CH3)=CH2 (15.5 g, 91 % yield).

Compound B3

CsF7OCFCF2l (100 g, 0.24 mol) and benzoyl peroxide (3 g) were
charged under nitrogen into a vessel. A series of three vacuum/nitrogen

20  gas sequences was then executed at —50 °C and ethylene (18 g, 0.64
mol) was introduced. The vessel was heated for 24 h 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 distilled to provide
CsF7OCF2CF2,CH,CHal (80 g, 80% yield): bp 56~60°C at 25 mm Hg (3325

25 Pa).

A mixture of C3F;OCF,CF,CH2CHz3l, (300 g, 0.68 mol) and N-
methyl-formamide (300 mL), was heated to 150 °C for 26 h. Then the
reaction was cooled to 100 °C, followed by the addition of water to
separate the crude ester. Ethyl alcohol (77 mL) and p-toluene sulfonic

30 acid (2.59 g) were added to the crude ester, and the reaction was stirred
at 70 °C for 15 minutes. Then ethyl formate and ethyl alcohol were
distilled out to give a crude product. The crude product was dissolved in
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Rating No. 1) , one drop (approximately 5 mmin
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" 046 %daquacyisssashem Riearkpnaleudified YAt anbydrbHg MgHe:, and
15 (T¥ Sodhtr Y@ﬁ%@% JEMF, FEE A RIOH R HBIQBHCE G HBSEHD %56 g,

I ne w
94% yield): '"H NMR (CDCl3 , 400 MHz) 6.13 (1H, m), 5.61 (1H, m), 4.43
(2H,t,Jd =6 Hz), 2.44 (2H, t-t, J1 =17 Hz, J2 = 6 Hz), 1.19 (3H, s); MS

399 (M*+1).
EXAMPLES

20 These examples are illustrative and are not to be read as limiting

the scope of the invention as it is defined by the appended claims.
Example 1

This example illustrates the formation of a core-shell emulsion
polymer of the invention using a two-stage polymerization process. The

25 compositions of Emulsions 1 and 2 used in forming the core and shell,
respectively, are listed in Table 4.
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ure

#luorinated monomer prepared as described under “Materials”;

added to reactor

The components of Emulsion 1, less the vinylidene chloride, and

with the deionized water being preheated to 50 —60 °C, was sonified in a

plastic beaker with a sonicator (Model W-370 from Heat Systems

Ultrasonics, Inc.) for 2 two-minute intervals, keeping the temperature

below 70 °C, to provide an emulsion. The emulsion was transferred to a

500 mL four-neck reactor equipped with mechanic stir, thermocouple

thermometer and chiller condenser (-5 to -10 °C). The emulsion was

rinsed into the reactor with hot deionized water (19.5 g) and purged with

nitrogen for about 30 min until the temperature was below 30 °C. The

vinylidene chloride was then added to the reaction flask and mixed for 5
min. VAZO 56 WSP initiator (0.26 g, E. I. du Pont de Nemours
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and washed with 10 wei ght % aqueous sodi um acet ate and
distilled to provide CAF9CH2CF2CH2CH2OH ( conpound A6):

wbhpo0S41836 0C at 2 nMmtg (267 Pascal s). A6- net hacrgT/asmo08/070747
p- Tol uene sul fonic acid (p-TSA, 2.82 g, 0 0148 nol),

et sl SraaNITngion, o) i SSRled i BiTediol A ankpaddter

GQWaQ%éjeW' driy tReanix&irafad héé’cedTB%Or@ﬁﬁthWD B‘Wérﬁ’d e
was heated to 85 C, nethacrylic acid (39 was

adoedntained foedth, ra@ddbam caaled towoomempera@reJé@m Bnar k

tr was, r ep| aced hasho ath istillation

COFGB era&gggtﬂ Qr&{'dg[ﬁ Qﬁzs?@ro H%borl‘o the reaction
5 M xt ur eThé @ohpap@nbyotEsiuidibapi I@@s@l’ﬁe th@é‘rﬁé@tﬁl@rldé' hend

reaction m xture was cooled to about 50 C. The bottom

| 2y theaipreRiag Preealen & 80016 RS SoniAehEce wiashc
10 5060 SRR SRERONRE, RO SHARoRY She iR Ras

e sol ven? evapor at ed
pr peyedewitio nfirogender @é&&@ﬂﬂﬁlﬁaﬁb‘mﬁbrﬁ-@dﬁéﬁ € the(fedB)orCH

é 130r9 89 %yield): bp 47-50 0C at 0. %532,
PaSeRAPENNg 1§ GQUR RABAEBEMisOMA9Ng With tae o/'rtmhﬂg% hioride.
10 2: @3\28 %*’W?D mlﬁla?bc? (()Zl'd %)tdlssdve'd fir Qﬁ&%kgd%ﬂ%@g_& gg@%/as

(2H
1. 8ddé@End ithe rrlvﬂuré;@ﬁs(ﬁaa%ed)o 50 E’LGrmtiwm@ &hmd&namnmned

A o TSGR i
t h§6‘|uh8ﬁ Cbﬁ%lﬁ? SWRREA‘TE@/\@IQI?@Q#QQ%P(O &4, Bvailable from

Product was i sol at ed vacuum di stillationto provide

%mmmmreenwm &) A mied with ¢hg progickat gmbient
mf‘enﬁggr%gura! OI”Meyretsultlng core-shell emulsion polymer was filtered

through a milk filter and weighed 319.8 g with a solids content of 24.1%.
Nylon fabric and polyester were treated with the copolymer aqueous
dispersion using a conventional pad bath (dipping) process as described
in Test Method 1. Water, spray and oil repellency tests were conducted

20  on the treated fabric according to Test Methods 2 —5 described above.
The results are listed in Tables 6A, 6B, and 6C.

Comparative Example A

This comparative example illustrates the formation of a mixture of

two emulsions of the same composition as the core and shell emulsions of

25  Table 4 (Example 1), but with a one—stage polymerization, to provide a
blend of emulsions 1 and 2 without a core-shell structure. Emulsions 1
and 2 having compositions of Table 4 were prepared and added to a 500
mL four-neck reactor equipped with mechanic stir, thermocouple
thermometer and chiller condenser (-5 to -10 °C). The emulsions were

30  rinsed into the flask with 28 g of hot deionized water and purged with
nitrogen for 30 min until the temperature was below 30 °C. Vinylidene
chloride (22 g) was then added and mixed for 5 minutes. “VAZO” 56 WSP

initiator (0.37 g), available from E. |. du Pont de Nemours and Company,
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CoFi 3CH2CF2CH2CH2I ( 1 12 g). The m xture was stirred
at 60 OC for 1.5 h. Then the reaction was guenched

wowab/oiziee col d 1.5 wei ght % aqueous Na2SO3 and PERUSZIO&070747

10

15

20

95 OC for 0.5 h. The bottom | ayer vvas separated and

ang\ll1 'Qg qnp Qf td\gsle % Q({jé'ﬁ%n% ﬁfraéqag\?%%@%%leﬁt i the

11nﬁ>@c0b’é \%@ Healdd #esE°s %frﬁ’r'i‘ 005 ﬁ%‘n@ rﬁalilatalﬂgd %r EQh 0056
nol ), met hyl hydr oqui none (160 ng), conpound 1 (60

g, Deionizesbwpteind2 @;)@bh»thlenm@tc’(mlegrSUE’RMM E:\ﬁh%@ﬁ@@rﬁantant

m (G0 SeL-REPal WicaB X0y BLelwigh Gh RS Magd with
addﬁsdpmdch@taémb@ncmﬁp@taﬁﬂef %%sbltlnﬁ%lﬁﬂéﬂlaﬁiﬁﬁ/bs
trap was replaced with a sho at hdi stillation
@UQ;E

c oflmfﬁd taiughi & Bdlkitteeandae 82@ ggvitheolidsctarientie

di §?| o} ed The reaction m xture was cool ed to about 50
ransferred to a separatory funnel, and washed with

10% sodNyforbfiabeic bndqi@@bémhemtreatedemtmchmdwﬂerous
MySO4, and concentrated to provid

%ﬁﬂ@@@?@?@@@@'@ﬂ@) CQﬂl@@PPQa'(FM' Bathdginping)drasess,2s
SRR V(Y ARG, By A 63 er
6 d:or@dunted dndhe Jrebted fEbrig ddeordliag to T6stMelhiodss? 83 described

4 Hz 4.40 (2H, t ,
) Eogiey wése fesre BIhNARERPA 2 a2 (20 11, 31 =

16,7 Hz, 6.0 Hz) ; M5 483 (M++ 1) . A
11 ound A 11 was treated with

The A LiDScITERTatre Brar T el BRS @ domaton of & fanddm

CGEéI%@Ié%@F@r@'B%éE(&%te%rﬁb‘ls?ﬁnsC@%cﬁ Presbred By single stage
emuIS|on polymerization. One emulsion contained a fluorinated monomer
(Emulsion 1 in Table 5A), and the other emulsion was an extender having
no fluorinated monomer (Emulsion 2 in Table 5A). The polymerized
emulsions were then blended in a 1:1 ratio to give an emulsion blend of a
similar overall formulation to Example 1. Comparative Example B is not
identical to Emulsions 1 and 2 of Example 1 because that formulation
would not form a stable emulsion. The composition of the two separate
emulsions is listed in Table 5A.

29



10

A3-acryl ate and A3-nethacryl ate
C6F13CH2CH2O- C(O) - CH=CH 2 and C6F13CH2CH2O C( O -
W@e@bB)x1@H2 were prepared from 1H,

7H, 2/ -/,2/-/-perfluoro-1 -octanol
M | waukee,

Co. ,
conpounds
descri bed

i nt roduced &8

OB6F13( CH2

W) using
A 11- acrylate

above.

2) 21 (714m

res
- met

%e

a

Corrpound A 12 Et hyl ene

Roaf

PCT/US2008/070747

simlar to
hacryl ate

56 g) was

ative Example B

ndrd-(+)-I|nDnene (3.2 g)

and the re
i sol ated [

act omﬂéteﬁged at
y vacuum di sti |

Tﬂ\ﬁﬁuﬁﬁuﬁl f

HAulglerf pr
| ati oy to pf

1Enhu|suBh®llgct

ovi de

ﬁﬁuﬁﬁuﬁl 1

C6F13( CH2C¢F
g) and N-1

e {EJHO AR m Be |

cr1ol oV mis]
LI T AW Z LAY iy

(81 99 wef

Ve
{

e heaf’r@d to 1

OC for 26
foll owed H
crude este
sul fonic 3

g

tF'h( | on
y

t I on
ICiAB-fhethacg)ateter

was | ed
of water to

to 10Q LC,
separate the

(21 d ) 3
e adzrg2to f

nd p- Tol uene
he crugle este

and the re
Et hyl forn
distillati

actTom was st

ataY (QryeByiepe)-
on’ afthaeylatesy

red—at—700¢1
| cohd!-7wer e
ul ti ng crude

™~ £ s I .
L 100 Lo _TITTIL

renDVEa5by

di ssol ved
sulfite, wa
magnesi um

in et vvashe

S llﬁ%%ﬁh%la%r o

d W ghpaqued
in turn af

rloduct was di

al cohol was
DUS SOLH HM

1d dried over
stilled under

vacuumto
12-acryl at

pr oN dfetlwlopoun
e p*aE@JIé'rﬂi& SU'

A-LH-H—B-EE-2

d A 0Z4 np
fonic aci d

Aoy o~ b

42 0Q.25
0.29 g),

'_

nmet hyl hydr
0. 031 nol )|,
a flask edg

UqUIHUHC \U U%O

ui ppeihagiiatea O

mydegenexane (0

U), CUITPUUl

m
ean Stark trna

[
IU H LL

wer 0.8 rrbl ne
ap. The react

m Xture wea
0. 038 nol)

1S heg ¢ p 85
was_a ,
mercaptan

0C, Bﬁrgyl I C

acid 6546 m _|

Dipropylene glycol

10.9

19.36

Vinylidene
chloride

2.2°

30.0°

Deionized water

47.2

96.0

(Al drich Chemi cal

was

11
50

#fluorinated monomer prepared as described under “Materials”

added to reactor

Emulsion 1 was prepared, minus the vinylidene chloride, and added

to a 500 mL four-neck reactor equipped with mechanic stir, thermocouple

thermometer and chiller condenser (-5 to -10 °C). The emulsion was

rinsed into the flask with hot deionized water (6.4 g) and purged with

nitrogen for 30 min until the temperature was below 30 °C. The vinylidene
chloride was then added and mixed for 5 minutes. VAZO 56 WSP initiator
(0.19 g), available from E. I. du Pont de Nemours and Company,

Wilmington, DE, dissolved in deionized water (8.6 g) was added and the

mixture was heated to 50 °C within 0.5 h and maintained for 8 h.
Deionized water (27.2 g) solution containing SUPRALATE WAQE
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and heating continued for 24 h. The Dean Stark trap
was replaced with a short path distillation colum.

wdeiooiizeed wat er was added and the cycl ohexanePCT/US2008/070747
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mixed with the product at ambient temperature. The resulting polymer

latex was filtered through a milk filter and weighed 206 g with solids
content of 27.9 %.

Emulsion 1 and 2 were blended in a 1:1 weight ratio to provide the
emulsion polymer of Comparative Example B having a final weight % of
fluorinated monomer of 32.9 % based on solids.

Nylon fabric and polyester were treated with the copolymer
aqueous dispersion using a conventional pad bath (dipping) process as
described in Test Method 1. Water, spray and oil repellency tests were
conducted on the treated fabric according to Test Methods 2 —5 described
above. The results are listed in Tables GA.

Comparative Example C

This comparative example illustrates the formation of a core-shell
emulsion polymer as disclosed in Example 1 of Lee, et al, US 6,790,898,
wherein styrene was used as a monomer in the core, and
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyl acrylate was the
fluorinated monomer in the shell.

The compositions of emulsion 1 and 2 used in forming the core and
shell, respectively, are listed in Table 5B.
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separate the crude ester. Ethyl alcohol (77 m _) and
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CDCI3 , 400 Miz) 6.1 3 ( IH, m, 5.61 ( IH
m, 4.43%82H 415,5,6/6,7,708,829,9,12, 1041 0 Hdptdddcafldofodeci’
Hz, J2 = 6 Hz), 1.19 (3H s): M5 399 (M+ 1) .
EXAVPLESCTIRéG e exanples are illustrative and are not

to be read as limting
Emulsion 1 was prepared and added to a 250 mL four-neck reactor

equipped with mechanic stir, thermocouple thermometer and chiller

condenser (1.5 °C). The emulsion purged with nitrogen for 30 min. The

mixture was heated to 65 °C within 0.5 h and then “VAZO” 56 WSP

initiator (0.11 g), available from E. |. du Pont de Nemours and Company,
10 Wilmington, DE, dissolved in deionized water (20 g) was added and the
reaction maintained at 65 °C for 1 h.

Emulsion 2 was prepared and while remaining in the beaker,
purged for 30 min. A syringe pump with a flow rate of 0.167 mL/min was
used to add emulsion 2 to the reactor over 4 h. After 4 h, polymerization
15 continued for another 4 h at 65 °C. The reaction cooled to ambient
temperature. The resulting polymer was filtered through a milk filter and
weighed 132.3 g with solids content of 8.1%.

Nylon fabric and polyester were treated with the copolymer
aqueous dispersion using a conventional pad bath (dipping) process as
20  described in Test Method 1. Water, spray and oil repellency tests were
conducted on the treated fabric according to Test Methods 2 —5 described

above. The results are listed in Tables 6B, and 6C.
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the scope of the invention as it is defined by the
appended clains. Exanple 1 This exanple illustrates

wo b@opovidmt i on of a core-shell emrul sion pol ynePrCDUS100&070747
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i nvention using a two-stage polynerization process.

The, co ositI'Eons fDErruI sions 1 and 2 used in formng
thg—g@%—%—éﬁ@ﬁ—o 5 € Yrespectively, are listed in Table
4 . T
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ungeiuisidmpelyntdrads dibeldsed it Examprs 0lof [Be, S10aPUBES 790 S08,
Emul sion 1, less the vinylidene chloride, and with the

AeMORTSIB GBS aseiSey 5 SRIUTIT o 59 coBbh B hadyorinated
Mbdel
w iepftieri i Pnaf i 4REPRIa L7 P SRR HBE, (57
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tr tirsRameliapiel sttt i EXToele, HatR ProRalee Pediancbed
W tm?@@&am c stl r, thernocoupl e thernoneter and

chilTer condenser (-5 to - 10 0C). The enul sion was
ri nsed The@omr@sitmtafrenvwsibnhbandiéiLmeidziedonmingrtheg core and

19 d d t

s PP he@ehe Sl Mot THBRERS 2 0P 105k R Reatiea! to
chirett islecov@patdire B@ﬁﬂe@ abBge r&RLbIVHd AR ga\Wﬁh a SO|IdS
mxed for 5 mn. VAZO 56 WSP initi ator (026 d, I

duceaient g/ 8@kour sand Conpany, W ni ngt on,

the: m xR gRe fRgthelesiEfBt e R it 18" 0%%%59 A

mabgtedwedispersich tsingrdcdriventional g bathr(@ipping) process as
tenperature (anmbient tenperature) to provide the core
pop%qz_qbegnm gsMethod 1. Water, spray and oil repellency tests were

conducted on the treated fabric according to Test Methods 2 —5 described
above. The results are listed in Tables 6B, and 6C.

Table 5C

Emulsion Composition for Comparative Example D

Material Emulsion 1, g | Emulsion 2, g

Stearyl trimethyl 1.05 1.12
ammonium chloride,

28% solution in water

A3-methacylate® 0 3.98
Styrene 8 0
Dodecyl mercaptan 0.21 0

Deionized water 79.95 36.07

#fluorinated monomer prepared as described under “Materials”
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The conponents of Enulsion 2, less the vinylidene
chloride, and with the water being preheated to 50 -60
wogmed3coni fied in a plastic beaker as descrP@BUS2008/070747
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mlk filter and wei ghed 3 . with a solids content
of 24.1 % Nylon fabric and pol yester were treated
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Steary! 22.06 6.03
methacrylate
N-methylol 1.21 0.44
acrylamide
2-hydroxyethyl 0.65 0.23
methacrylate
Dodecy! 0.39 0.15
mercaptan
Dipropylene 18.23 719
glycol
Styrene 21.99° 0
Deionized 89.93 35.37
water

#fluorinated monomer prepared as described under “Materials”
10 Padded to reactor

Emulsion 1 was prepared and added to a 500 mL four-neck reactor
equipped with mechanic stir, thermocouple thermometer and chiller
condenser (1.5 °C). The emulsion purged with nitrogen for 30 min. After
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m _ four-neck reactor equi pped with nmechanic stir,
t hermocoupl e thernonmeter and chiller condenser (-5 to

WO 2000/00833¢ The emnul sions were rinsed into the PCHBEK2008/070747
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with 28 g of hot deionized water and purged with
oCSE b reve oo s o GTRRRLHER sl B Ao
m 5sﬂwsPrinﬁaf8rr(g.tz@lsg), 5%4%@@ %drﬁ/‘@Pl. I Pérﬂtdé(fj Nekhodifs dhd

avail able fromE u Pont de Nenpurs an

Cofpparsami Mimiggtem, Obk disialersl nedeiomzeewaierz@d. iagewas
(14, s added.and the, m xtur heat t o0 0C
w eited g8 Te R Rufie. RS nBpla o 50 SRR G vare,
( 4PecttioR Phaihtadfed aNs@PCIfOY4 BUPRALATE WACQE surf act ant
(0.6 g), available fromWtco Corporation, Geenw ch,

CT, wasEmulgian i was prepasee @netwhile rentaising ip dhe beakers .

Th i nol L i .t
i PRISER oL 30 HABRichP Bes Rt ol B Placdtitih dhg
22'\BAE ONgB N SPaibitiatorg 0l 20g) giesdleed wedeiohizedtveaten(4.82 g)
t he copol yner aqueous di spersion us!f%&ja convent j onal

[

patyagfadedqinspieagiion maiadedat Rl dy hi T hegeachign pagled
1. Oj os;p;[;é t r .
co%o\é%@t% LeorI] tiér){h? %Eaaq%r}%éa'ét\ Igg f a rdl \?Qgégéf'gi @gé%ﬁ)_lne%c%ntammg
Ve ShiBRARATE VA X suriectantb@E9 g Taeilabuirom \Aliteo IGapeition,
i n_Tabl 6A... Co tiv le B This. ti

ex HEPRVENT GT) PRV Mo BRHC At SAnPisRE B pPyiiar The
bl pixdiitg dore-sHRRMISioRPREIphePvas SRERPIHEO@SIEE ik fiter and

singl e stage emul sion pol ynerization. One emnul sion
coweighedd3Qil .02 govithatsetidsrsaoieat of Bhdl %ion 1 in Tabl e

7 uor | novea RBHE A TR RS e T LR B ot

pobyBduZEEpersion using a conventional pad bath (dipping) process as
described in Test Method 1. Water, spray and oil repellency tests were
conducted on the treated fabric according to Test Methods 2 —5 described
above. The results are listed in Tables 6B, and 6C.

Comparative Example F

This comparative example illustrates the formation of a mixture of
two emulsions of similar compositions as Example 1 Table 4, but with the
replacement of vinylidene chloride with methyl methacrylate. The
compositions of Emulsions 1 and 2 used in forming the core and shell,
respectively, are listed in Table 5E.
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ermul sions were then blended in a 1:1 ratio to give an

emul sion blend of a simlar overall formulation to
wez@apla3d. Conparative Exanple B is not identPCHIUS1008/070747

Emul sions 1 and 2 of Exanple 1 because that

formul ati on would not forma stable enul sion. The

conposi tion of the two sepdiadteesEnul sions is listed in

Tabl e 5A. Tabl e 5A Enul si on Conposition for Conparative

Eﬁggyralcl : at .' ! ,r epar d sl,ﬁdes&rlbefl .

prepared, mnus the vinyli dpnp chl ori dp and added to

a 500 mh f ouMatedél reactE)mutﬁucm ppgd V\AErinummhangc
st r, t hernT lll TOITEL dllu cnrrrer IIUEIIb&,r
(-5to - JO'%W?P ulsioﬁ%s rlrsedlﬂl;@the
flask with hotyoejpabzed wat groq(6.4 ¢) andqpyrged with
ni trogen flor 3Qg@s untlil the tenperdgture was bel ow 30
0C. The vitpylidene chlgride was thentadded and mxed
for 5 mnuytes. ©BZO 56 |WSP i nilti ator (0.1 Z0.97,
avai |l abl e fnm‘mEcrylate du Pont de Nemgurs and Conpany,
W | m ngt o, DE SSOrved T 1(1 onT zgd vvat8r (86 1)
was added |and Fh[g m xtyre was ﬁeated to 50 d@vvithi n
0.5 h and rTEIT‘ﬁtIhQPWé%tefcr 8 h. DeioniZed water (27.2 g)
sol ution gont ag RY SUF’RALATEZQI\ACJEsurfact aﬁtgg(o 22 (9),
avai |l abl e frrﬂge %EMHA)[ rporation, G eenw c Was
m xed wthH at _anbient tenperature The
resul ting poll\yn‘lﬂthylelt eXx was flidg ered |t hrou@lea m | Kk
filter andg vvgbgjr@didé% 67 ¢ vvith soI i|ds content of
25.1 % Ernmulsiton—2—waspt cpcu ec,—mngs—the _vinytidene
chiori de, |a#dYEERI¥EMNYS [a 5000/0  f ourl- neckOrd8act or
equi pped Wi tRethaendaiec stir, thermocqupl e

Dodecyl 0.34 0.13
mercaptan
Dipropylene 18.19 7.21
glycol
Methyl 22° 0
methacrylate
Deionized 89.9 35.39
water

#fluorinated monomer prepared as described under “Materials”
Padded to reactor

5 Emulsion 1 was prepared and added to a 500 mL four-neck reactor
equipped with mechanic stir, thermocouple thermometer and chiller
condenser (1.5 °C). The emulsion purged with nitrogen for 30 min. After
30 min, methyl methacrylate was added to the reactor, and stirred for 10
min. “VAZQO” 56 WSP initiator (0.28 g), E. |. du Pont de Nemours and

10  Company, Wilmington, DE, dissolved in deionized water (10.71 g) was
added and then the mixture was heated to 50 °C within 0.5 h. The
reaction maintained at 50 °C for 4 h.
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t hermonmeter and chiller condenser (-5 to - 10 0C). The
emul sion was rinsed into the flask wth hot dei onized

wowien113® g) and purged with nitrogen for 30 PECTUSIWS/D70747
the tenmperature was bel ow 30 OC. The vinylidene
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content of 27.9 % Enul sion were blended in a

1: §%@MTEANAQE surir@end@.-ethe. @vmlaéaleﬁﬁorrﬁlo\r\/yﬁ@ﬁczfporatlon
e

fabric Bgtbnpiabyie aherpohpsstert werd tegatedtviti the coponryerer
aqueous di spersion using a conventional pad, bath

( dPRpPFOH dISPBISEYLUREI G \eplianairpagbaathBinRing)process as
1o VEBEEcritRf RYT &R M1cthbd 1o MRbtd:Cosy R 5 MBRoSANRU fige

on t e treate ric accordi ng est
desamnduzed abdkxe ire@hed fabsiolacsouatirg to desidVetholisl? €8 déescribed

PR o B eSS asBysion TAo BBy andRE ol si on

pol ynmer as disclosed in Exanple 1 of Lee, et al, US
6, 790, 898, wherein styrene was used as a nononer in
the core, and 3,3,4,4,5,5,6,6,7,7,8,8,9,9,1 0,1 0,1
0- hept adecaf | uor odecyl acryl ate was the
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Table 6A

Ol

HW

5

5.5

0.5

Fabric Repellenc

Initial

6.5

5.5

0.5

Fabric

Nylon
Nylon

Nylon

Polyester

Polyester

% F@

0.12
0.12

0.153

0.12

0.12

Ex ample

Comparative A

Comparative B

Comparative A

@ weight % fluorine in bath
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above. The results are listed in Tables 6B, and
6C. Conparative Exanple D This conparative exanpl e

WO koos1513¢ es the formati on of a core-shell emuP&T/OR2008/070747

10

20

25

pol ymer as disclosed in Exanple 1 of Lee, et al, US
Che cor ahe gruisicpls el BatS e Mning rorSabed Smuision
3 §o|§7nfbr%f@x@rrﬁ>l547a§t% @arﬁe %8 vaé?gﬂt filrorine as Comﬁaraotlave

Eﬁadecafl uor odecyl acryl ate vvas repl aced wth
aog|e Ahaxhlbés m@hmeétph adyWwates andesprayirasisiapce on

andlre arecg s,[ crlb ) ial?". The hell
coﬂ'}{)g)g RyERer R Eh o b omRarat ‘29%88‘9 AR T RYe-She
comtaféiosémhlsuorrse@ﬂq@émmo& chmp@vsmohlt@ttleéi cbre diadpsBelbC.

The procedure was identical to th Conparati ve

EXQQWPQS@O%@T/EXGG\@&B ﬂ)r J\hw@dmt@itf@tm Rore-shgli %tgucture

¢ BEf 0 BB e PPl R B B0 A0 YL Epison

cohaeng inouneh mmdvé@tol‘opﬁed‘u@@ee@)trelaitmg@ageraﬁordfechs bedr that
in Test. Method 1. Water, .s and oil repel |enc

t eSt 8 Mtuge é’Bﬁth’&st'%'?ﬁ Brpv 'PY asiHesiane eolam%'.zaf%

to gSI\/Et hods 2 - 5 descri bed above. The results are
[ g I'n Tabl es 6B, and 6C. Table 5C Enul si on
Corrp03| tTihenrefsalts mﬂitpaiedtthaﬁe‘aﬁsimtneeteﬁ vaith ther coratsietl|

nDno r epar ed de crlb d . und

VERLSIT DOBET AT RISt Ah P AORET Vh oY WeiRg fuprioe as
eX@@Sﬁk%rbMéJEké@b%SBt BfhibRedR{Ucseriar Bl Wb'tre? aﬁH stp\‘\@y
enul sions of siml ar COHDOSItIOhS as Exa ﬁp
4, rasigtange An iy epriac dramparative |Erxgamnlei8rwa% albiendj@f an

W' grl%u?s@/rﬁ %o@meﬁ%eer%gmpo% tréﬁ)cﬁ]om %mulsmn polymerization of a
composition similar to the shell composition of Example 1 and a random
polymer emulsion similar to the core composition of Example 1. The
Comparative Example B blend had a similar overall composition as
Example 1 with slightly higher fluorinated monomer content, 33 % by
weight versus 27.8 % by weight for the Example 1, but without the core-
shell structure. The fabric treated with the Comparative Example B blend
exhibited repellency properties comparable to Example 1, but did not
exhibit the durability of Example 1, indicating that the core-shell structure
allowed better performance characteristics at lower levels of fluorinated
monomer over a longer time period.

The results for Example 1 and Comparative Examples C, D, E and
F are listed in Tables 6B and 6C.
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Emul sions 1 and 2 used in formng the core and shell,
respectively, are listed in Table 5D. Table 5D Core

wa@e@9BhaBé Enul si on Conposition for Conparati VRCEKS200$/€70747
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E afl uori nated nononer prepared as descri bed under
“"Material s" badded to reac | sion 1 was prepared
and added to a 500 ni foutlibbé@r eactor equi pped with
mechani ¢ stir, thermocouple thermpneter and chiller
condenser ( 1 .5 0C). eeelenaveQmlvion: ged wit h

ni trogen for 30 mn. After30 m'n, styrene was added to
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dei onized wat a ad nrl t hn
AN [~ ~A™ | TUVCAT o A

oo™

m xture Was he aO\éIdl t 0650 |0C3ni thi M90.5 hO- The rédct i oryO

mai ntai_ned ON] 4 h_. Enul Sjon red
and | w?™ r?@\‘ﬁal ﬁiﬁg ig)rthe t?eak 4'pu geglafor 61m’ n. 60
Enul si on added to fhe reaction flask and "VAZQO'

56 A@%mgﬁurbtl@é 0. 10l 12 §) @ ssplved {n deiorized | 60
wat er (422 g) was mdded, the rijeaction nmaintdi ned at
50 6Cfor—8 The eactilon—co ad t ol anmhi ant

A4 I B~ ~ CTUOUO— T O T TiogT—CT1T1t¢

temaé}omp,aretlve\ O¢litoni Zed |waBer |(410. 8| g) 8sol ytid® 75
cont ai ni g SUP?ALATE WAQE surfact ant (0.59 g,

avaitabte f Wic rpor STTWE CIT, [CT L -Was
m xe @qm@q{a[}‘% 11ducgpat |ent 1bjlrem)er urd. g?ﬁe 80

reSJItlnd: cor e{shel erruIS| on pol yner|was filltered

through a rplk filter and weighed 301 .02 g with a
sol i d¥veight’edluogne absgth, Nyl on fabric and pol yester

were treated with the copol yner
Table 6C

Repellency on Polyester

Ex ample % Oil Water Spray
a
F Initial | 5 HW | Initial | 5 HW Initial 5 HW
1 0.11 5 5- 11- 10- 100 95
Comparative | 0.12 | 5- 1- 10 4- 95 70
C
Comparative | 0.11 2 0 7 4- 95 80
D
Comparative | 0.11 2 2- 8 8- 85 90
E
Comparative | 0.11 4 0 10 3 100 70
F

@ weight % fluorine in bath

Comparative Example C was a core-shell emulsion polymer as
disclosed in Example 1 of Lee, et al, US 6,790,898, wherein styrene was
used as a monomer in the core, and 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl acrylate was the fluorinated monomer in the shell.

Comparison of Example 1 of the invention with Comparative Example C,
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aqueous di spersion using a conventional pad bath
(di ppi ng) process as described in Test Method 1.

wak0en01513pray and oil repel lency tests were cPOTUS10081070747

on the treated fabric according to Test Methods 2 - 5

d bed . The r | t list Tabl e
ondl BENSCahban dhs baNekAEd Rt EamRa e TR BB hbited
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af IﬂSﬂdﬁa“ﬁQt%’nﬁ@'i?é'#@rEWQrcéGX@§|t@‘é§@Pf duc@bilitger

“"Mat eri f£
and. adde g2 GoEX eI Y- Sha ehuln BORRRAR,
medisalvisedsh |EIXarrtp‘IkerI roft@epkealt LS 61901898, a\mbrelhlsltylehe was
condenser (1 .5 OC% The enul si on

_ ed w
ni U$eRaR aBPNaerihhegare, b@kihﬁ]fwor'ﬁetegwc’ﬁemam theaghell

0 YR NS RS A RS e e

Nereplacecawdh mﬂrﬁ@rfyomulbgmhagﬁmﬂne Mmeihasyiateamse'dqin

de onl A %%ggé&llqo%%ﬁ%ggﬁﬁ%ﬁ gﬁqgl%ﬁgaég%?w1

mbﬂﬁ@é@@én@br@@n anthe‘baﬁaéfﬂ&%rﬁ&@d foMsmér apar ed
d while remaining in the beaker, purged for 30 min.

Errmaihamylatema@ theialeell, thut with diierent oPNoMerR inthe carazo!

15 agpé\ﬁﬁqazgéh'oggﬁ%ngpqe% c?f tﬁ% irg\}e%?igh\ﬁ% bgm%%ir&wezte)gample D,
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25

30

at the same % F in the bath, indicated that comparative Example D
exhibited substantially lower oil-, water- and spray-repellency on Nylon at
both initial and 5 HW trials. On polyester, Comparative Example D
exhibited substantially lower oil- and water-repellency at both initial and 5
HW trials; and lower spray-repellency in the 5 HW trial; than that of
Example 1. This comparison indicated that using a C6 perfluorinated
monomer in the core-shell system of the Lee reference, is not sufficient to
impart good oil- and water-repellency. Furthermore, the composition of
Example 1, of the invention disclosed herein, provided superior oil- and
water- repellency; and superior durability, than that of Comparative
Example D.

Comparative Example E was a core-shell emulsion polymer as
disclosed in Example 1, but with the replacement of vinylidene chloride
with styrene. Comparison of Example 1 of the invention with Comparative
Example E, at the same % F in the bath, indicated that comparative
Example E exhibited lower oil- and water-repellency on Nylon at both
initial and 5 HW trials. On polyester Comparative Example E exhibited

substantially lower oil- and water-repellency at both initial and 5 HW trials
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was added, the reaction maintained at 50 OC for 8 h.
The reaction cooled to anbient tenperature. A

waledoonizmesd water (41 .8 g) solution contai ni ngPCT/US2008/070747
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SUPRALATE WAQE surfactant (0.60 g, available from
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di spersion using a conventional pad bath (dipping)
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CPESQ
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abgelosélien Exadlé 1abet \ivltﬁtreéirema@hémf%yna@ﬁe chloride
6C. Tabl e 6A Fabric Re el l encv wei % t %fluorine in
X

bam*tmﬁ@etnhabmpt@qrwatec a@@mpﬁﬂﬁmﬂ 9!3 ample é&f &E {mventiomuith

exbodmpBEatwecExesnl@erH exhlbltéd Iowerenl and m:teayepreelensy anddylon
onnlon and ester fabrics. Conparative Exanple A
ed%‘ﬁal:'iﬁ'nagag ghbstanialiy lowsr odnand water- @pei'@'g& incthe o
co [
”W%“éé'1%&8'3‘%?%5%ﬂﬁ%ﬁﬂﬁﬁﬁ%hﬂﬁ%ﬁi@ﬁ (e 8wt oi- anc
st mt&ruepetlkmoy\nedhé irotialtthal; amdsgba@@tlpkw oweariailatindwater-

TR S R A T

of c@rel3ndIUsStyRErLAHEAIR A% Qér%Vécﬂﬁﬁrléé’s ﬁnﬂid&'e%rﬁér%&eexhlblt
pol yneri zation process. The results indicated that

f abeitersoit-eaieetendliency Hearcegraspatable cerieushliqpolyoesmiaving

conpIRSuten i v Care e dN DRl BT
wairelicaasd timxample 1 exhibited superior durability relative to that of
Comparative Example F.

Examples 2-5

Using the procedure of Example 1, examples 2 to 5 were prepared
using the formulations listed in Tables 8 to 11 to provide the core-shell
polymers listed in Table 7

Table 7

Core-Shell Polymers

Example % solids Core/shell weight
ratio®
2 24.3 2.2
3 23.8 1.8
4 24.3 1.5
5 235 1.1

#pased on solids
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resi stance on nylon fabric. Conparative Exanple B was

a bl end of an emnul sion pol yner derived fromrandom
we@rwks1186 pol yneri zati on of a conposition si m PEF/UB08/070747

the shell conposition of Exanple 1 and a random

pol ymer enul sion simlar to.the core conposition of

Exanpl e 1. The Conpar ativeoﬁﬂﬁv@ e B blend had a

simlar overal I corpoosml on as Exarrpl e f1 with ?I ightly

h| gher fl u 'l.:u.f'j '4.'.- OHH Sl Rl 164 ,/"3'1-
versus 27.8 % by weight for the Exarm e 1, but wthout
the cor eshell Mgtrelmgture Tmufsahfant ream@m(m Phgt he
Conpar at ive_Exanpte B nd—exthibitedt U[JUI | cm,y
propertiegs H@F A€5to Exanﬁl7g 1, but did-
exhi bi t the_d;ma,bJ_l_l_t_y_o . _ndi_cai_l_ng_t_mt
t he core-sheETH&XQWADur e| al | oheld bett er pet.fiB2mance
character|i sticsigg5| ower| | evel s of flporinated nonpner
over a | gnger llllb‘ erjod—The resutts forExanpte] 1
and Conpdr %t @&é/l%f C, D, Y and F are #lsted in
Tabl es 6B @) n%)68 Repghygncv on Nyh aggawei ght %
fluorine i n7 6C Repel |l encv pn Polyester a
wei ght % vel Exanple C was a
core-shel|l enmuStiaoyl pol yner a82d scl osed i rb.@xanpl ¢ 1
of Lee, gt ahethdsrBate90, 898, wherein styrene was used
as a nongmer 11T t[Te or €| dllU
3,3,4,4,8,5 é\‘ h ¥o5 8. 0,9, 11094 0,1|0- 0464
hept adecdf | u é@we acryl ate was the| fl uori nat ed
ronomer 1in- bhg oG ethyl 0.639 0.252
methacrylate
Dodecy! 0.338 0.128
mercaptan
Dipropylene glycol 18.19 7.16
Vinylidene 22.0° 0.2°
chloride
Deionized water 109 434

#fluorinated monomer prepared as described in “Materials”

added to reactor
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Conparison of Exanple 1 of the invention with
Conparative Exanple C at simlar %F in the bath,

WO p@boatied t hat Conparative Exanpl e C exhi bi t eBICT/US2008/070747

substantially | ower oil -,

on Nylon at both initial
Conpar ati ve Exanpl e C exhi bTamld osi m | ar
and spray-repel |l ency; but exhibited

wat er -

wat er -

On poly
initial

and spray-repellency
and 5 HWtri al s.

ester

oil -,

subst ant i algdoye lAWShel EmulsisH EbmpbsftichoREXBRREE BENCY

in the 5 HWTrral,

than t hat of Exanple I,

I ndl cati ng

Conparati ve anrml e C exhibited poor dur ahi ity
Conpar ati ve Examateridd was Emwsmshej Eatuldion @) g
pol ymer as[di ' anpte ee, el at, |US
6, 790, 898, m s°>%§fé ab a o¥®mer [in
the core, put—the fluehnatedrmonorwernthe sheH
3,3,4,4,5,p GE(THIQQ%[S 9, 9,10(34140,1 1.192
0- hept adec afl uorb&l’éﬁyl acrylate was replaced with the
C6 honol og 1S TNE A3-MErNacylatg useg [n anpl e
1. Thus comé?@%tﬁ 8¥|a%§ bar at i Ve Exafpl eez%'éand
Exanpl e 1 apbp\&e <tReRE)-s0n ugiong the sagmes
fluorinated HPH\%'EWJor AR Methacrylate, |in the shel|l,
but with diHferent ..u..u..‘_.s FHr—the—core—Conpat don of
Exanpl e 1 Jf t hestéaryent i on wi t h7.€onpar at i ve.OExanpl e D,
at the sang %ﬂ'ethacrlylabebath, i ndi cat ed that
conparati ve exnioit bstanti Al ower
oil-, water- aﬁ'%ﬁhg}z‘ repellgjo%%J n Nyl oﬁ4§€' bot|h
initial and 5 #fWV On pol yester| Conparati Ve
Exanpl e D exiy_Rjdedysmbpt ant | @ﬁl;«y | ower oflogoand
vvater-repelem:& rg{‘;h niti and p HWtri als;| and
| ower spra/_Le.pe,@Kcy_a_m- j Jt_heﬁs_lel_t_L_aJ;_t_han_t_hat of
Exanpl e 1.| Thi sDodepdri son i ndi.2&) ed | hat0ud&8ng 4 C6
perfl uori natedmmmman in|the core-shell system gf the
Lee referen e, IS not _sufffTcCl to TPar il-
and vt or - [ DRIPPHIREE O { her HbBBY ¢ hbr corfoler 11 dn of
Vinylidene 17.6° 0.2°
chloride
Deionized water 87 43.4

#fluorinated monomer prepared as described in “Materials”

added to reactor
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Exanpl e 1, of the invention disclosed herein, provided

superior oil- and water- repellency; and superior
waolewoaboidBsé y, than that of Conparative Exanpl e BCT/US2008/070747

Conparative Exanple E was a core-shell enul sion

pol ynmer as disclosed in Ex e, 1, but with the

repl acenent of vinylidene 19e with styrene.

Conpari son_of Exa IeEl olf t he |nvent|on Wit h

Conpar at i

t hat conpar at i

e Exarml e E

xhibited | o

I ndi cat ed r
oil- and waterMthp@n I enc,/ !mumd)m)n gt bghmg.omtz gl |and
5 HW tri UbI.U Conpar atTverExanpie £
exhi bi t ed sgﬂ_ﬂﬁ ower - and 2.02
wat er - r epetency—at hm‘ At a! and-5 HWtrialsthan
t hat of ExarrE:Tl'bIOQUAE] s | ndi c&Pdd t hat cor&4Shel |
pol ymer s V\,her ei18/2he core conprises vi nyI i dene
chloride Exfibit better pit- er-re tha
conpar abl e t@ﬂ%\fl@te vrrer\é\%havi ng stvr g;?[eéll n the
core. ConppgigtdxyetHyeHe)l ¢ F wasopa cor e- sheplssgmul sijon
pol ymer as qh éh%%%tﬁ Exanple 1, but with the
rep| ace N chl oride—with pet hy!
met hacryl ate S}ﬁaﬁﬂrl son| of Eﬂarﬁal e 1|of thé&2i nvention
with Conparamieﬂeacﬁ)datmle F, at the sams %F in the
bat h, i ndicatgd that arat rbited
| ower oil}- Hg tB |r"lrep=llen égén Nyl on |9%§ﬁ
initial tlri alacmémé,%stawti ally | ower|oil- and
wat er - r epel beRgokvethle€ b hal . On poI yepber
Conpar atijve mﬁa xhi bi teg | ower g
wat er-rep _m_t_l_aJ_t_u_aJ_;_and
substantijal | y Dodeayl oi | - | and v76rrepel | en@y54n the 5
HWtri al s, thasrddpsdn of Exanple 1. This indicated that
cor e- shel fF—potymers wherermthe _core tonprises
vi nyl i deneDE)ﬁ@%YI?@%gg'ﬁﬁl i t bﬁ?ér oi | - 8.99
wat er - r epel | epgyiddin cofpar apy gbcor e shel g pol ymers
havi ng chloride

Deionized water 87 51.0

#fluorinated monomer prepared as described in “Materials”

added to reactor
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met hyl nethacrylate in the core; especially in the 5

HWtrial. This indicated that Exanple 1 exhibited
waaenizise durability relative to that of ConpaP@Er/Usm08/070747

Exanpl e F. Exanples 2-5 Using the procedure of Exanple

1, exanples 2 to 5 were prepared using the

formulations listed in TablTepld11o 11 to provide the

core-shell polymers listed in Table 7 Table 7

Cor e- Shel | CHR] ¥ BReR ERsAgioATCSAbLSiSdAY &t EBcdrapie 52nd
Shel | Enul'sron Conposition Tor Exanple Z aflTuorinated

nononer [prepar,ed as desqriped i.n_ . Varer eo o
react or Tabl ea]ga%lai and [shE[MU'¥80 s Bon C%‘FBB@OP r
Exanpl e |3 g&THOXITEBA8d nononers sg epared as desgri bed
in "Material s" badded tq reactorTable L0 Core and
Shel | EnuLsi ijons f anpl' € 4 af rinated
nmononer p¢@a§?)e@'g§p&z%écrl bed(qr'%(}')'(l\/hteri al le dded tlo
r eact or Fable—11Core—ang—ShelH—Emi-siop—Com-oesitions
for Exam |AS- Hleihmwafﬂeated monorfer prepared asl.5
descri bed badd 0 reaftor n
fabric wa Pb7| I%) h [t he cg)g%z%yrrer aqueo:ﬁ'|76
di sper silon df‘e acryla
stearyl 16.5 9
methacrylate
N-methylol 0.90 0.70
acrylamide
2-hydroxyethyl 0.48 0.38
methacrylate
Dodecyl mercaptan 0.25 0.19
Dipropylene glycol 13.64 10.74
vinylidene chloride 16.5° 0.2°
deionized water 81 64.0

#luorinated monomer prepared as described in “Materials”
badded to reactor

5 Nylon fabric was treated with the copolymer aqueous dispersion of
Examples 2 to 5 using a conventional pad bath (dipping) process The
concentrated dispersion of the polymer emulsions of Examples 2 to 5, 3
parts, were diluted with 97 parts deionized water to achieve a pad bath
having 3 % by weight of emulsion in the water bath. The fabric was

10 padded in the bath, and the excess liquid removed by squeeze rollers. A
wetting agent, ALKANOL 6112, available from E. |. du Pont de Nemours
and Company, Wilmington, DE, was also included in the bath at 0.2% by
weight. The wet pickup was around 50 - 60%. The fabric was cured at
approximately 160 °C for 2 minutes and allowed to “rest” after treatment

15 and cure about 15 — 18 hours. Water, spray and oil repellency tests were
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Exanples 2 to 5 using a conventional pad bath
(di ppi ng) process The concentrated di spersion of the

w@oelogoeri3enul si ons of Exanples 2 to 5, 3 part SPCTWESB08/070747

diluted with 97 parts deionized water to achi eve a pad

papenddbied Baded el e atropiive b bt iMeligstiin deoscrived

exgBsve.| THYIresIRMELeRRYinSTAE2e rol lers. A wetting

agent ,

ALKANOL 6 112,
Nermour s and Conpany,
in the bath at 0.2% by wei

W

' m

avail able fromE.

"r%‘bflé‘q 2

I . du Pont de

DE, was al so included
e wet pickup was

around 50 - 60% Th gﬁg i %i E:;SSE approxi mately
160 OC for 2 m nut e%a R irk " after
t r eat ment —and—ecure—about—15—318hours—Water—sqray
and oi | rlepgameicy t eflik wer ecd@tRIct ed orSRME t r dat ed
fabric accordi ng 1a,:99t t 2 rli Hove.
The resuljts are |i i}%@% [ rz\g'?'a@ﬁ%?léds'rg@ﬁgel 1%@&}1@“ Cc
Repel | enciy_on Nvl gna a ’ﬁ o] oadi uVXf aquelous em|jl si on
conposi tijamtreateat ero bath TheoOresul ts i@dijcated tlhat
enul si on |potypersof —Exanmpt 2to 57h 'g‘orrnggi—f
repel l ency a good4to eik-éel ﬁ@rﬁ @ersr‘gq)ld S y
iy Lot Lanbr s T ] 25 DxTPL 9o [F100 4L B0 Lhe
\> A\ A I_I\Mllrll A>3 Ly /N IrJI o J J LI === \4 t
usi ng the var4ous |f #dor|i dat edP-bondars100 st edS n [Tabl e
13. Tabl ¢ I3 Fluon1 nat €d no $§ Lor | 6-|1 1A
constant weight of vari O?J'5Df|ﬂ@h nat’ed ﬁ@ﬁ‘m?@

prepared as descri bed under "Material s",

was used

5thr oughou? 3t%héoadingrpl aguepysoemulsien composition in water bath

10

The results indicated that emulsion polymers of Examples 2 to 5
had good oil repellency and good to excellent water and spray repellency
on Nylon fabric.

Examples 6 - 11

Using the procedure of Example 1, examples 6 to 11 were prepared

using the various fluorinated monomers listed in Table 13.
Table 13

Fluorinated Monomers for Examples 6-11

Example Fluorinated Monomer
6 A11-methacylate
7 A11-acrylate
8 A6-methacrylate
9 A12-acrylate
10 A12-methacrylate
11 B3-methacylate
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provide the filtered core-shell polynmer emulsions. The
conpositions of Emulsions 1 and 2 used in formng the

W@ or0e/083186 shel | polynmers are listed in Tabl e 1BCT/Usi9o&070747
14 Core and Shell Enulsion Comosition for Examles 6

to 11 dded t t Th t f Enul
| Oss PR ERRAT wed i varipte O ER ot Ste Par aled s

m&éﬁcrﬂﬁa‘dﬂ%d@’reﬂ%@ér@ﬂs’t Wa@%se@oth%gm tI‘?é’Ekéﬂn%ﬂas’ 6'tct11 to
pl astic beaker as described in anpl e he emnul si on

wapravidenitediilteseld coreasi2elbpalymer @mulsieua 1l éacqomposmons of

eqpi pped w,th chani.c.sti.r..thernoco er nonet
anBTEFPRE,

psedin Eorgmrth)the icge(e@d“ @rﬁleoogmegﬁ %rreellsted

waf Tamieead i nto the reactor with hot deionized water
(5 g) and purged withnitrogen for about 30 mn until
the tenperature was bel ow %@ﬂﬁ’_‘._MThe vi nyl i dene

chl oride was then added to the reactl on fI ask and

m xed f dcore andhShglhFe pIg

avai l abl e from E I
W I m ngt DE

du Pont de Nermurs and Con'pany,

P I DDUI vcu I 1 U_CI Of I LCU vvaL .CI ~
was added andMEI‘i%”@h xt ur|e ERRsHBatled tRgNYlgl ,VGthi N
0.5 h and mai nta| ned for 4 H,dand |t hen cooled to
anbi ent _rﬁ:ﬁl provi the core pglymner
emul si on Pnrmnnpntc of mul silan 2. \/\/|88¥r the wat er
bei ng pr she @THOQUATD - 60 0C57mas |soni fi eplson a
pl astic 3eaker1@/g5descr| bed above to provi de an
emJ|SI on IIIC CIIUIDI UTI S pw gcu V\II LII IIILIUgCII IUI
about 30| ni nFlYAEN@EEN added Qo the react ot0-Sont ai ni pg
t he core| pol yn@moregil si an. VAZO 56 WEP initi ator
(0.065 g Pﬂyiéﬂk‘fﬁﬂeh@)-ce' orb_éed Wat er (90_%53 g) waé
7 methacrylate
Stearyl 11.0 2.99
methacrylate
N-methylol 0.6 0.25
acrylamide
2-hydroxyethyl 0.30 0.16
methacrylate
Dodecyl 0.17 0.15
mercaptan
Dipropylene glycol 9.09 7.18
Vinylidene 11.0° 0
chloride
Deionized water 44.8 17.7

#added to reactor

The components of Emulsion 1, less the vinylidene chloride, and
10  with the deionized water being preheated to 50 —60 °C, was sonified in a
plastic beaker as described in Example 1. The emulsion was transferred
to a 250 mL four-neck reactor equipped with mechanic stir, thermocouple
thermometer and chiller condenser (-5 to -10 °C). The emulsion was

rinsed into the reactor with hot deionized water (5 g) and purged with
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added and the m xture was heated to 50 OC within 0.5 h
and mai ntai ned for 8 h and then cool ed to anbi ent

w0 eoperasar e. Dei oni zed water ( 13.7 g) sol utiBeI/US2008/070747

cont ai ni ng SUPRALATE WAQE surfactant (0.3 g),

| abl e f Co G : 0
o Blredngar eRRt AT v UG e BRtetyenes helin S0 7ge The
r e§|%lyﬁdjéﬁb ér%ﬁdé W%H thEAEgRie8 Mo A YeBrtioWaRsk idnkbeh &@d for 5
hr ough Iter and wei ghed about 141 g wit

somllmsVé\Zr@ éﬁtWSP initiat@AD. 1yl en availabile fraasEt L. e.dalt%@ht de

| Naa s SRR LB L WA oSBT 3538y Ha' flgnized water

co (B21) haisest das@ed feomialire Was pehisieto 50t Wiis03fh and
Exa l'es 6 to 11 were diluted with deionized water to

ac ma@valr@dﬁaa4t5mandﬁaen ﬁgo@dZO\ﬁéﬂ@ﬁﬂt terpearatura éo pigwdde the
fag&le Wep@m& in the bath, and the excess liquid
r efDVEr [

squeeze rollers. A wetting agent, ALKANOL 6

112 avaihé @bhﬂ)d‘rfeote &f Emulsiohu2Paith tidke wistertberisg preheated to

o WImngton  DE was also included in the bath
-@é 6y WaS %f}ﬂ'f'edrlﬁ‘ea R@St'ﬁubéﬁb%r dmdespiad @QP\% terpeovide

f
B AL RS b ol i

20

25

30

15and ii=rhedded thtee'leactqumytaamidg aginé coeqop@lymecysmtdsms

conAZa BaYEGPinfgardb sbidhiesa e nraRbeEl e by o) wes
Theaaes uhé shaFrilire wad He’été'diﬁi 50 36 Wiethh © 5 daihibftained

Repel  encv on Nylon The results indicated tha
errfsnrs‘i foﬂgddhemaﬂ’@dég agnkigntiigndraikie bleiuizepwatadar’ g)

F aB-iST R RRoe SRR BRATE AR SRRHEREGY 38 A YBle from

MWto@SlSorporatlon Greenwich, CT, was mixed with the product at ambient

temperature. The resulting core-shell emulsion polymer was filtered
through a milk filter and weighed about 141 g with a solids content of
21.8%.

Nylon fabric was treated with the copolymer aqueous dispersion
using a conventional pad bath (dipping) process. The concentrated
dispersion of the polymer emulsions of Examples 6 to 11 were diluted with
deionized water to achieve a pad bath having 0.2 weight % fluorine. The
fabric was padded in the bath, and the excess liquid removed by squeeze
rollers. A wetting agent, ALKANOL 6112, available from E. I. du Pont de
Nemours and Company, Wilmington, DE, was also included in the bath at
0.2% by weight. The wet pickup was about 50 %. The fabric was cured at
approximately 160 °C for 2 minutes and allowed to “rest” after treatment
and cure about 15 — 18 hours. Water, spray and oil repellency tests were
conducted on the treated fabric and untreated control according to Test
Methods 2-5 described above. The results are listed in Table 15.
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core-shell enul sion polynmer conpri si ng A) a core
corrp03|t|on preparedfromaflrstr? ftrrerlzatlon

conpri si'Ag resitsangiepiad habtheamuisionsel Bxampieed 9a1Q 8l
&)0%89&/@% ?§§%Nef)iﬁrgreg}é)lené)%n(§ FAMAGEH off FedeheABP dh Non

fabric, with good retention of repellency after 20 washings.

=)

Polyester fabric was treated with the copolymer aqueous dispersion
using a conventional pad bath (dipping) process. The concentrated
dispersion of the polymer emulsions of Examples 6 to 11 were diluted with
deionized water to achieve a pad bath having 0.2 weight % fluorine. The
fabric was padded in the bath, and the excess liquid removed by squeeze
rollers. A wetting agent, ALKANOL 6112, available from E. I. du Pont de
Nemours and Company, Wilmington, DE, was also included in the bath at
0.2% by weight. The wet pickup was about 87 %. The fabric was cured at
approximately 160 °C for 2 minutes and allowed to “rest” after treatment
and cure about 15 — 18 hours. Water, spray and oil repellency tests were
conducted on the treated fabric according to Test Methods 2-5 described
above. The results are listed in Table 16.
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nononers selected fromthe group consisting of
styrene; al kyl substituted styrene wherein said al kyl

w0 g008/0k518€ar, cyclic or branched hydrocar bon he@T/ng2028/070747

5

to about 18 carbons; and aIkyI (meth)acryl ate wherein
said alkyl is a linear, ai E ?E branched hydrocarbon
havi ng from about 6 to abo arbons; and (b) from
about 5 to about 60 @6b_ melght of_one or nore
nononers sel ect ed : vé u S §

vi nyl i dene chl ori de, V|nyI chlorlde and conbi nati ons

t her eofExaniple B) a sl@il | conposi t Water prepar ed $prayg a
second po| yef Lzation in the presence of he core

conposi tion, ¢EHAli|sitg, 26n| Witi@ded- f|r 88 nindial | 5 | 20
surfactant-free basi bnent g ) (d):

from about 50]|to ato'ﬁ\{v 8@“& by vveil_gg\ﬁ/t Ig\fwjone off q_ﬁrr%/r eHW
fluohnated nonongerg o fosnul a0(1)10 (|l HD pr100l | HDO |(I00
Rf 1( CH2)m Z-C{O) - C{R 1) =CH2! (| )

R 2( CH2CF8) q( CHROHD) 1Z- (D) c@ﬂzJ)LQ:Hﬂ@l 100 | 90 | 90
Rf3CX(ﬁ€§2) g '"Ci-1'2‘4| (O R J.}g—ang v legﬁri ;) i S70
an infeger of [1 to|about "6;|q and r are eac

i ndependegt lylarg i Nt eger @f 11t 0 [abpUt 13; | RDO $100 | 100
hydr ogen, E or ICH3: | Z | Q! -NH orl -S :Rf 11is

a |inear 1(9{ bl ahéned %érf5u3r b4l kyl1dr dtip| HOG nd0A |oh00
6 carboratome s s 4 | 4 | 10 | 9 | 9 | 90 | 90 | 90

The results indicated that the emulsions of Examples 6 to 11 all
exhibited good water repellency and good to excellent oil repellency on

polyester fabric, with durability of repellency.
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Rf 2 is a linear or branched perfl uoroal kyl group
havi ng from about 4 to about 6 carbon atons; and Rf 3

w0 g008/0k18€ar or branched perfl uoroal kyl group PEWURZP08/070747

10

15

20

25

fromabout 2 to about 7 carbon atons optionally

interrupted by one, two or ilhmgi et her oxygen at ons;
and (d) fromabout 15 to a % by wei ght of

NMOWHERi$ cafhegted fromthe group consisting of
styrene; alkKyl substituted styrene wherein said alkyl

15 3,1 Rear AResl bt SENe SYUIAR R0 BN

to 18 car bons al ky )yacryl ate wher el
al kgmprising | i near cyclic or branched hydrocarbon
having 6 to 18 carbons; provided that i) the core

comoo/s) ta casrecmnpwﬁ@n fdrema@bqwm %Oﬂrtsop@lpmgnzaﬁo% by
wei ght of the pol when Rf 1 or Rf 2 ha
caP‘%‘ﬁ”ﬁ'ﬁgnﬁn aya eg—fr@man pérfagtant-iipr Rasis, gorﬁggngntgr(a)gand
g on atons, R1L is CH3. 2. The emul sion pol yner of
I'm 1 vvherel n the core conposition further conprises

32?8??%“%%?&%‘%%@@ S vt et bR,

consi st itgonierd sarstted frbhrptrh@rqi Oplcontistingef styreyk; alkyl

acetate, N-nethyloyl nmethacrylam de, N-nethyl oyl

acryl anﬁ@téstltuted styrene wherein sald alkyl Is a linear, cyclic or branched
hydrocarbon having 1 to about 18 carbons; and alkyl
(meth)acrylate wherein said alkyl is a linear, cyclic or branched

hydrocarbon having from about 6 to about 18 carbons; and

(b) from about 5 to about 60 % by weight of one or more monomers
selected from the group consisting of vinylidene chloride, vinyl

chloride, and combinations thereof; and

B) a shell composition, prepared from a second polymerization in the
presence of the core composition, comprising, on a water-free and
surfactant-free basis, components (c) and (d):

(c) from about 50 to about 85 % by weight of one or more

fluorinated monomers of formula (1), (Il) or (l11):

(1) R'(CH2)m Z-C(0)-C(R")=CH;
(1) R(CH2CF3)q(CH2CH2).Z-C(0)-C(R"=CH,
(11 RO(CF2CF3)o(CH2CH,),Z-C(0)-C(R')=CH,

wherein
m is an integer of 1 to about 6;
g and r are each independently an integer of 1 to about 3;
R" is hydrogen, Cl, F or CHs;

Z is —O-, -NH- or -S-;
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and nmononers of the fornula:
R2- (OCH2CH2) a- O C(O) -C(R) =CH2 wherein a is 1 to about

waeoomiiise H O -CH 3, and R2 is hydrogen, G -PCHUSL0kSD70747

10

15

20

25

30

-C(O-C(R =CH 2. 3. The enul sion polynmer of claim1l
wher einR .conponent i§ 1).the fluohnated. nononer
For iR 7)1 piafopefl pettsoronly LSrBUB Kaving R8P ozt

Rf afbrhgs 6 carbon atoms, 2) a mixture of fluorinat ed
mononer's of formula (1), wherein Zis -O, mis 2, Rl

mor e T iof narsg Bnshed befmipoah GaBtaind i bout 4 o
i sab@ut,6 gaib®nlatoms2and is 1, RlL is CH3, and Rf2 has 6
carbon atons, or 4) the fluorinated nononer of formula

(I' 1) RAubenieear & branched pérﬂlubréalkﬁl dgroup.haing ﬁorﬁhﬁaout 2 to
and Rf 3 has 3 carbon atons. 4. The enul sion pol yne

of 2BPdi AfaropReAtamMs QRiippal Hiterdptedypne twp or three ether
("Sk%ﬁé%lrﬁ?st ngel ected fromstearyl (neth)acrylate,
2-

rret h) acryl ate, hexyl (neth)acrylate,

71 dooy (e RpRLF T 1 B0, S Bl e Bhtg A sepgrec

emul si Oﬁoﬁﬂﬂh)é@bupfcoﬁb@tlﬁg of wlyesred; falmﬁgbmutec(én/rene
conprises fromabout 10 to about 45 %Db ght of

vi nyl i d@RereiRsaid alky! is a lingar<melisopRrang yd(ﬁ‘f’c‘?ﬁ'panm
1 wher ehg,irgPRNBEarldhsi 8nd alkyl (meth)acrylate wherein said alkyl

is a linear, cyclic or branched hydrocarbon having 6 to 18 carbons;

provided that i) the core composition comprises from about 20 to about 75
% by weight of the polymer; i) when R¢' or R? has 4 carbon atoms, R' is
CHs; and iii) when R{® has 2 or 3 carbon atoms, R' is CH.

2. The emulsion polymer of claim 1 wherein the core

composition further comprises component (e):

(e) from about 0.5 to about 10 % by weight of one more monomers

selected from the group consisting of 2-and 4-chloromethyl styrene,

vinyl acetate, N-methyloyl methacrylamide, N-methyloyl acrylamide,

and monomers of the formula:

R?(OCHCHy),-0O-C(0)-C(R)=CH;

wherein a is 1 to about 10, R is H or —=CHs, and R? is hydrogen, C;
— C4 alkyl or -C(O)-C(R)=CHo..

3. The emulsion polymer of claim 1 wherein component (c) is

1) the fluorinated monomer of formula (I), wherein Z is
—~0O-, mis 2, R"is CHs, and R¢' has 6 carbon atoms,

2) a mixture of fluorinated monomers of formula (1),
wherein Z is —O-, mis 2, R" is CH3, and Ry' has 4 and 6

carbon atoms,
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an al kyl (nmeth)acrylate selected fromthe group
consisting of stearyl (neth)acrylate, 2-ethyl hexyl
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extender. 8. A nethod of treating a fibrous substrate
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conprisinga urf e of ,Lthe substrate a
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5. The emulsion polymer of claim 1 wherein component (b)

comprises from about 10 to about 45 % by weight of vinylidene chloride.

6. The emulsion polymer of claim 1 wherein component (d) is
an alkyl (meth)acrylate selected from the group consisting of stearyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, hexyl (meth)acrylate,
cyclohexyl (meth)acrylate, lauryl (meth)acrylate, tridecyl (meth)acrylate, or

a mixture thereof.

7. The emulsion polymer of claim 1 further comprising one or
more materials selected from the group consisting of a surfactant, pH
adjuster, cross linker, wetting agent, blocked isocyanate, wax extender,
and hydrocarbon extender.

8. A method of treating a fibrous substrate to impart oil
repellency and water repellency comprising applying to the surface of the
substrate a core-shell emulsion polymer of claim 1 or 2.

9. The method of claim 8 wherein the core-shell emulsion polymer
is applied in the presence of one or more of a surfactant, pH adjuster,
cross linker, wetting agent, blocked isocyanate, wax extender, and

hydrocarbon extender.

10. A fibrous substrate having applied to its surface an emulsion

polymer of claim 1, 2 or 7.
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