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PRMTI ON OF FLUORI NATED POLYMERS The present invention relates to
the preparation of fluorinated polyners. In particular, the present
invention relates to an inproved preparation of fluor 5 enul si on
pol ymers. Fl uori nat ed pol yners have nany desi ;7 (r;opert I es such
as superior weather resistance, high tenperature resistance, water and oil
repel l ency, |ow surface tension, chemcal inertness, and |low flammbility.
These properties have resulted in the use of fluorinated polyners as
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t o t he costrgahid hpdrocarbon solvents and monomers. The insolubility of perfluorinated
monomers limits their ability to be transported from monomer droplets to
polymerizing particles. As a result, particle size distribution is broad,
composition of a copolymer may not be uniform and high levels of gel form

during the polymerization. Such gel formation is undesirable.

Various methods of polymerizing fluorinated monomers are known, such
as by using an organic solvent having high solubility in both water and in the
perfluorinated monomers. Such solvents aid the transport of monomer from the
monomer droplets to the polymerizing particles. Other methods use relatively
high levels of fluorinated surfactants to avoid gels or a combination of
fluorinated surfactant and a compatibilizer containing a perfluorinated segment
and a hydrocarbon segment. All of these methods have the disadvantage of
introducing “foreign” components to the polymer latex. Solvents contribute to
volatile organic compound (“VOC”) content, and perfluorinated surfactants
dilute the polymer content and end up in the polymer film where they can
migrate and thereby alter the surface composition and properties of the film.

Also, the use of large amounts of fluorinated surfactants adds to the cost of the



pol ynmer | atex. However, reducing the anmount of fluorinated surfactants

| eads to increased gel formation, which is undesirable. US 5, 521, 266
(Lau) discloses the enul sion polynerization of hydrophobi c hydrocarbon
nmononers using cycl odextrin. The presence of cyclodextrin facilitates the
transport of hydrophobic |ong alkyl chaig nonomers through the aqueous
phase so that they can be hono- or copolynerized in a conventional enul sion
pol ymeri zati on process. There is no disclosure of the applicability of this

hod of | .
met hod of GEWRCREL! HigRelé tglralg’ﬁ‘t\:,lmh? tﬂﬁy rocarogﬁtu%ﬁn%&i)g@ffﬁctants hadﬁ-rgoﬁln

i nconpat abi'l I'ty of fluorocar ons or water 1s we

as evi denc éscregasadhgel formation,| whichdamndesirablel ngs for non-stick cooki ng
surfaces. The cavity of cyclodextrin is a sugar ring having hydroxyl ated
hydrocarbons. ThE 562¢|2666kan) discloaes tie ermalbiom polyarsrimitionf dfunrdrophetic

nononers t he a ueous phase emul si on pol yneri,za S is
unexpect edgé(aﬂ%\%é H@Sﬁﬂg cFYFjr? é‘gemgsenceo cYéQ‘?Re‘tﬁPesent
i nvention ?ﬁ%&t&@t}w&%ﬁ%wﬁ H&Waﬁiﬁoﬁé%ﬁ% m&%ﬂe}e\eﬂr%%hms for

preparing fluorinated enulsion pol e present inv I on
provi des aageeduscpliase sortbphtheypcan lbé bhomionar eapodymesizedirpalcymeentianglr i si ng,

I t t. |.east one fJl,uori.nate norrer nd
non 1011 HRESOR A rotr TRE DoIBLPTE of LonppriraliiRhe ot eps
Of) f tt:}ﬁ)stnﬁ)éthbd@f efhudsibR PelyrRérifa tidn t Cp STAWrinetsd monomers. 1) Wwater,
ii) surfactan

The incompatability of fluorocarbons with hydrocarbons or water is well
known, as evidenced by the use of fluorocarbon coatings for non-stick cooking
surfaces. The cavity of cyclodextrin is a sugar ring having hydroxylated
hydrocarbons. That cyclodextrins can be used to transport fluorinated
monomers through the aqueous phase in emulsion polymerizations is

unexpected and was not recognized in US 5,521,266.

The present invention seeks to overcome the problems associated with

known methods for preparing fluorinated emulsion polymers.

The present invention provides a method for preparing a fluorinated
emulsion polymer comprising, as polymerized units, at least one fluorinated
monomer and at least one non-fluorinated monomer having high water

solubility, comprising the steps of:
a) providing a reaction mixture comprising
i) water,
i) surfactant,

iii) monomer mixture comprising from 1 to 99 percent by weight of at
least one fluorinated monomer, from 1 to 10 percent by weight of at
least one non-fluorinated monomer having high water solubility, and
from 0 to 98 percent by weight of at least one non-fluorinated monomer

having low water solubility,



Ii1) nmononmer mxture conprising from1l to 99 percent by weight of at

| east one fluorinated nononer, from1l to 10 percent by weight of at

| east one non-fluorinated nonomer having high water solubility, and

fromO to 98 percent by weight of at |east one non-fluorinated nononer
having | ow water solubility, 3

3 . I v) macronol ecul ar organi ¢ conpound havi ng a hydrophobic
cavity; and b) pol ynerizing said nononer m xture.
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The present invention provides a method for preparing fluorinated

emulsion polymers that reduces or eliminates the need for a fluorinated
surfactant. The present invention also provides a method for preparing

fluorinated emulsion polymers that has reduced gel formation.

As used herein, the term “having low water solubility” means having
water solubility at a temperature in the range of from 25 to 50° C of no greater
than 200 millimoles/liter. The term “having high water solubility” means having
water solubility at a temperature in the range of from 25 to 50° C of greater than
200 millimoles/liter. As used herein, the term “(meth)acrylate” refers to
methacrylate and acrylate, the term “(meth)acrylic” refers to methacrylic and
acrylic, and the term “(meth)acrylamide” refers to methacrylamide and
acrylamide. The term “fluoroalkyl” means a partially fluorinated or
perfluorinated (Ci-Cz0)alkyl. “Alkyl” means linear or branched alkyl. All
amounts are percent by weight unless otherwise noted, and all weight percent
ranges are inclusive. As used herein, the following abbreviations are applied:
“g” = grams; “AATCC” = American Association of Textile Chemists and Colorists;
“BA” = butyl acrylate; “MMA” = methyl methacrylate; “MAA” = methacrylic acid;
“2-EHA” = 2-ethylhexyl acrylate; and “STY” = styrene.



acrylam de. The term "fluoroal kyl" means a partially fluorinated or
perfluorinated (CJerr]-Cferr])al kyl. "Akyl" means |inear or branched
alkyl. Al amounts are percent by wei ght unless otherw se noted, and all
wei ght percent ranges are inclusive. As used herein, the follow ng
abbrevi ations are applied: "g" = grans; 4AATCC = Anerican Associ ation of
Textile Chem sts and Col orists; "BA" = butyl acrylate; "MVA'" = nethyl
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stearyl alkenes; styrene and alkylsubstituted styrene; a-methyl styrene; vinyltoluene;
vinyl esters of (C4-Cao)carboxylic acids, such as vinyl 2-ethylhexanoate and vinyl
neodecanoate; vinyl chloride; vinylidene chloride; N-alkyl substituted
(meth)acrylamide, such as octyl acrylamide and maleic acid amide; vinyl alkyl or
aryl ethers with (Ca-Cso)alkyl groups, such as stearyl vinyl ether; (Ci-Cso)alkyl
esters of (meth)acrylic acid, such as methyl methacrylate, ethyl (meth)acrylate,
butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, benzyl (meth)acrylate, lauryl
(meth)acrylate, oleyl (meth)acrylate, palmityl (meth)acrylate, stearyl
(meth)acrylate; unsaturated vinyl esters of (meth)acrylic acid, such as those
derived from fatty acids and fatty alcohols; multifunctional monomers, such as
pentaerythritol triacrylate; and monomers derived from cholesterol. These
monomers may also contain functionality, such as, but not limited to: hydroxy,

amido, aldehyde, ureido, and polyether.

Suitable non-fluorinated monomers having high water solubility include,
but are not limited to: a,Bl-monoethylenica]ly unsaturated monomers containing

acid functionality, such as monomers containing at least one carboxylic acid



(meth)acrylate; unsaturated vinyl esters of (nmeth)acrylic acid, such as
those derived fromfatty acids and fatty al cohols; multifunctional

nmononers, such as pentaerythritol triacrylate; and nononers derived from
chol esterol. These nononers may al so contain functionality, such as, but
not limted to: hydroxy, am do, al dehyde,s ureido, and pol yet her.
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the present invéntion include al ani oni c,” cationic and noni oni c
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sur f act ant Supesed fagARmiemifs, 550 B8 Fateedte AgwTamifs! e Hlatalein: and

fl uori nat eghetHyl acdybates. Preferred surfactants are non-fluorinated anionic
surfactant, non-fluorinated nonionic surfactant, fluorinated anionic
surfactant, fluguiiaBleshritadhRty for 24k iR theflethad Of the'pitsbitt fVehBGA- It 1S
further preferred that at |east one fluorinated surfiactant be used in the
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emulsion polymerization. Such surfactants include non-fluorinated and
fluorinated surfactants. Mixtures of surfactants may be used, including
mixtures of non-fluorinated and fluorinated surfactants. Preferred surfactants
are non-fluorinated anionic surfactant, non-ﬂuorinafed nonionic surfactant,
fluorinated anionic surfactant, fluorinated nonionic surfactant, and mixtures
thereof. It is further preferred that at least one fluorinated surfactant be used in
the method of the present invention. Particularly preferred are mixtures of non-
fluorinated anionic surfactants with fluorinated surfactants. Suitable non-
fluorinated nonionic surfactants include, but are not limited to: ethoxylated
octylphenols; ethoxylated nonylphenols; and ethoxylated fatty alcohols. Suitable
non-fluorinated anionic surfactants include, but are not limited to: sodium
lauryl sulfate; sodium dodecylbenzene sulfonate; sulfated and ethoxylated
derivatives of nonylphenols, octylphenols, and fatty alcohols; and esterified
sulfosuccinates. Preferred non-fluorinated anionic surfactants are sodium lauryl
sulfate, salts of fatty acids and sulfated nonylphenoxypoly(ethyleneoxide)ethanol
ammonium salt. Suitable non-fluorinated cationic surfactants include, but are
not limited to: laurylpyridinium chlorides; cetyldimethyl amine acetate; and (Cs-
Cis) alkyldimethylbenzyl-ammonium chlorides.



fluorinated anionic surfactants with fluorinated surfactants. Suitable non-
fluorinated nonionic surfactants include, but are not limted to:
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2 percent by weight bgsed on the total weight of nononer in the nononer
emul si on. Monomer emulsion. It is preferred that the total amount of fluorinated

surfactant be from 0.01 to 5, preferably from 0.1 to 2 percent by weight based on

the total weight of monomer in the monomer emulsion.

When the method of the present invention is used to prepare fluorinated
emulsion polymers having a high percentage, such as 90 percent by weight or
greater, of fluorinated monomer, it is preferred that only fluorinated surfactant
be used. When the method of the present invention is used to prepare
fluorinated emulsion polymers having less than about 90 percent by weight of
fluorinated monomer, it is preferred that fluorinated surfactant be used in
combination with non-fluorinated surfactant. It is further preferred that the
non-fluorinated surfactant is anionic. When both fluorinated and non-
fluorinated surfactants are used, it is preferred that the weight ratio of

fluorinated to non-fluorinated surfactant is in the range of from 80:20 to 20:80.

The macromolecular organic compounds having a hydrophobic cavity

useful in this invention are known, and are described, for example, in US



When the nethod of the present invention is used to prepare fluorinated
emul si on pol yners having a high percentage, such as 90 percent by wei ght or
greater, of fluorinated nononmer, it is preferred that only fluorinated
surfactant be used. Wien the nethod of the present invention is used to
prepare fluorinated emulsion polynmers hawing | ess than about 90 percent by
wei ght of fluorinated nononer, it is preferred that fluorinated surfactant
be used in conbination with non-fluorinated surfactant. It is further
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mononer ni xyelodextmoh. macr onol ecul ar conpound nay be added to the reaction
vessel in any order. The macronol ecul ar organi c conpound having a

hydr ophobi ¢ caviThe water haunfautint) tbrtinid hbh@ui®aad®iacromolecular compound

may be added to the reaction vessel in any order. The macromolecular organic

compound having a hydrophobic cavity may be combined with the monomer
mixture in any way. The macromolecular organic compound may be mixed with
the fluorinated monomer and that mixture, along with the non-fluorinated
monomer having high water solubility, surfactant and any optional monomer,
can be added to the reaction vessel. In the alternative, the macromolecular
organic compound may be mixed with the monomer mixture before the mixture
is added to the reaction vessel. In another alternative, the macromolecular
organic compound may be added to the reaction vessel before, during or after the
monomer mixture has been added to the reaction vessel. It is preferred to add
the macromolecular organic compound to the reaction vessel before the monomer

mixture has been added.

Generally, the molar ratio of macromolecular organic compound to
fluorinated monomer is in the range of from 5:1 to 1:5000, preferably in the
range of from 1:1 to 1:1000, and most preferably from 1:1 to 1:500. It is

generally only necessary to have molar ratios in the catalytic range, such as from
1:1 to 1:500.



m xture in any way. The nmacronol ecul ar organi c conpound rmay be m xed with
the fluorinated nononer and that m xture, along with the non-fl uorinated
nononer having high water solubility, surfactant and any optional nononer,

can be added to the reaction vessel. In the alternative, the macronol ecul ar
or.gani ¢ conpound may be m xed with the nononer m xture before the m xture
is added to the reaction vessel. In another alternative, the nmacronol ecul ar

or gani ¢ conpound nay be added to the reaction vessel before, during or
after the rmnorrﬁ{l ture Erg' been ded to (tghe r actlon vesse ls/
preferred to addnegelesder s "eB’l?lea"\n Hanpts 3gents.d EFPB‘H“ essel
before the, %W%&tﬂﬂ%i%%m gci:ompo ents, RO ES a@l b¥solids€an®@! ar
ratio of mact ohol ecul ar organi ¢ conpound to f PGorT nat ed nononer’ 1's in the
range of f températuteofireadtitn fqrrt:hiafmmldb;om polyinerizatign agé wellokmdwn te thdse1000,
and nost prlfe];ﬁrabl fro 1:1 to 1:500. Is generally only necessary to
have nol ar dgat ﬁaﬂ'h %PE‘%P@W 108ych as from1:1 to 1:500.

8 The sel ecti f the t mount.s. of ¢ross-1i.nking a S,
the control of Iﬁfeec??éﬂ?‘ﬁtlél%"°’é¥¥5ﬁe%dﬁ tg? Wsw&ﬁ‘gwe%ﬁﬁ%%ng? ggﬂe
l'evel of Sﬂjeégﬁvhcapﬂn SiRAURE Wit dr8dHot ! t&Piot h%'e ide; tert-

n t

pol ymeri zation are we own to those sk emul st on
pol ymer i zabutyh hydroperoxidef setiuma gotzssivinm, liﬁlnumrand; amsminum pmu&atd sAon

olynerizatipons. Suitable fre cal ;ingitiato i ncl ude, . hut ,are not
PP ted 1 oredniie At S b8 ighte Shelhins, Skl BeraliRewinulRie
pot assi um hivdfoghlﬂlba&ﬁd ﬁSFPBé;illﬂEB F&?xﬁ%&kﬁﬁh‘fonﬁ‘aﬁ%ﬁ&*&é Bﬁlféﬂqﬁﬁe ors4lch as a

bisulfite, 1ncluding an a metal metabisulfite, hydrosulfite, and
hyposul fi t epduaging sughiruswdhoasrasaebip deids masohguaecblmcom umdhmwghsthgar such

bi d ti tiat f
edox systiRalnso TRm RSP RTtEr, The ARPBE oAl oy pe aes sy frogl " °
percent byg\Ritdietpdieaerbp ¥eldl basbdbn WRE 96¥al Qfelgmmanoxme n%eh&ﬂﬂéﬁo%ys'f em

is used, the amount of reducing agent is generally in the range of from
system is used, the amount of reducing agent is generally in the range of from

0.01 to 2 percent by weight based on the total weight of monomer. Transition

metal catalysts, such as iron salts, may also be used.

The polymerization temperature range is generally from 10 to 100° C.
The temperature range is preferably from 75 to 90° C in the case of persulfate
systems. In the case of redox systems, the temperature range is preferably from
20t0 75°C.

The compositions of the invention optionally contain fluorinated
surfactant. When fluorinated surfactant is present in the compositions, it is
preferred that the fluorinated surfactant be nonionic or anionic. More preferred
fluorinated surfactants are perfluoroalkylethyl poly(ethyleneoxide)ethanol and
3-(perfluoroalkylethylthio) propionic acid lithium salt.

The compositions prepared according to the method of the present
invention are useful in high performance coatings, such as coatings for fibers
and textiles, tile, brick, cement, concrete and as blend components in any
formulation in place of wax or silicones. Adding fluorinated emulsion polymers
to conventional formulations in place of wax or silicones provides increased
water repellency to surfaces coated with the formulations. Fluorinated polymers

can also be used to provide adhesive properties to very hydrophobic surfaces,



0.01 to 2 percent by weight based on the total weight of nononer.
Transition netal catalysts, such as iron salts, may al so be used.

The pol ynerization tenperature range is generally from10 to 100[err]C. The
tenperature range is preferably from75 to 90[err]C in the case of

persul fate systens. In the case of redoxgsystens, the tenperature range is
preferably from20 to 75[err]C The conpositions of the invention
optionally contain fluorinated surfactant. \Wen fluorinated surfactant is
present i nshéleas polyestiraflaotoethylens. TheffRioriicthted pblyntersicandrel apgilizd to the
surfactant be noniomc or anionic. \ore preferred fluorinated surfactants
are perfl u@ﬁ%hmoebﬁwsysf%e@@m hesived @ & Goahise oxpixed with a coating to
3-(perf|uobgggbﬁhg;hylthio) propionic acid lithiumsalt. The
conposi tions epared according to the nethod of the present invention are

useful in high performance coati ngs,%%%coati ngs for fibers and
textiles, tile, brick, cenent, concr s bl end conponents in any

formulation in ce, pf x ar. sil.icones. ~Addi ng fl uorinated, emul sion

bol yrers to coneheebirvel e Aererpnre By ionpiiag the yaBl R AR ovi des
i ncreased BPedhe60 hRAS256AE6sh §@ebns, CompEedsidd itk Miatdridlw dxpelbkcdbs Maser

Fl uorinated polyners can al so be used to provide adhesive properties to

very hydr opnémq@g@@,gfbb@é:gx,npressed.mater@@n %%C%I ytetrafluoroethyl ene. The
fluorinated polype oﬁl&ﬁﬂg%ﬁrﬁﬁﬁiﬂtﬁ h%EE&FXst xf.-&vgge Qﬁl?l'eCEdféiﬁf)l%g.e as an
Wt o be applied.

adhesive, as a coating of mXxe a coatlng

EXAMPLES Vet ~del | eual was, det efdari ned \by.,col | ect. t.he upgiltered
mater a1 AR G ano Situnt B bR dra i Bt 430 '
expel exced®vater and wePGHPIHS FAREOR 1o essed material on a scal e.

The fol | owgng surfact ant s SaAFLATHAR SELMES, R1sB8 O 4 8% AQubBsedBilation

Zonyl® TM Perfluoroalkylethyl methacrylate,
CH2=C(CHs)CO2CH2CH2(CF2).CFs, n =3-19

Zonyl® TAN Perfluoroalkylethyl acrylate, CH:=CHCO2CH2:CH2(CF2)aCFs, n
=5-17

Zonyl® FSN Perfluoroalkylethyl poly(ethyleneoxide)ethanol, a non-ionic

fluorinated surfactant as a 40% solution in 50/50
water/isopropanol mixture.

Zonyl® FSA 3-(Perfluoroalkylethylthio) propionic acid lithium salt, an
anionic fluorinated surfactant as a 25% solution in 50/50
waterfisopropanol mixture

CDh methyl-b-cyclodextrin

Zonyl®is a trademark of the DuPont Company. Rhodapex® is a trademark
of Rhone-Poulenc Chimie.

Example 1
Monomer emulsion preparation. A monomer mixture of 150 g butyl
acrylate, 340 g methyl methacrylate, 500 g Zonyl TM and 10 g methacrylic acid
and an aqueous mixture of 300 g deionized water, 6.7 g Rhodapex CO-436 and
10 g Zonyl FSN were heated to 60° C in separate containers. Then the two warm

mixtures were combined and homogenized to form a stable monomer emulsion.



Rhodapex[err] CO Sodi um salt of sulfated pol yet hoxynonyl phenol as a 59%
436 aqueous solution SLS Sodi um | auryl

sul fate, used as a 28% aqueous sol ution Zonyl, T™M

Per f | uor oal kyl et hyl net hacryl at e,
CHerr]=C(CHerr])CJerr]CHerr]CHerr](fgF[err])[err]CF[err], n = 3-19
Zonyl TAN Per fl uoroal kyl et hyl acryl at e,

CHerr]=CHCJ err]CH err]CH err](CF[err])[err]CF[err], n

=5- 17 Zonyphkeatidlefalsion whstbédioithed Wii@tdiydftardt yéded yé esvmnxi de) et hanol ,
a non-ionic fluorinated surfactant as a 40% solution in
50/ 50 temperature. - water/isopropanol m xture. Zonyl[err] FSA

3- (Perfluoroal kyl ethylthio) propionic acid lithiumsalt, an

anionic fluorinated surfactant as a 25% solution in 50/50

wat elr / i sopr opanpBblymesizitionCIA 3-liter round bottom flask wak equippedorithtar i n
z i trad k of. the DuPgnt Co . I
Cadermr k. eAndeReRb HIFRNRicEhfHTer, 4 thermocouple, & monamer foed line, af

Example 1 ; ... r i | ' fhniZed 9
Uty acr yimiFiatory3a il fi s Shfedil Sl 16 O AAFYAI AL 2006 delt
met hacr yl i erate, d0gnBhedapeyxu €0+436isutfactandfan®0lb g ZooybRSNeshirfantant. The g

e A e b S oo 51 A EChl SRR b Soror e,

form a st ablRodfHeRBE ToqHY fRisRwas added 10 g of a 50.3% aqueous CD solution

10 The stable emul sion was used either warmor after it cooled to room

t enper at ur followed by a 20 g deionized water. To the flask was added 35.5 g of the above
described monomer emulsion and a buffer solution of 3.5 g sodium carbonate and
20 g deionized water. After 2 minutes stirring, an initiator solution of 2 g
ammonium persulfate and 20 g deionized water was added to the flask. An
exothermic reaction of about 2° C was usually observed after the initiator
solution addition. About 10 minutes after the peak temperature of the
exothermic reaction, the rest of monomer emulsion and a second initiator
solution of 1 g ammonium persulfate and 50 g deionized water were gradually
added to the flask over a period of 60 minutes while the temperature was
maintained at 81° C. The contents of the flask were maintained at 81° C for an
additional 15 minutes after the feeds were completed and then cooled to 50° C.
During cooling, 1 g of a 0.1% ferrous sulfate solution was added to the flask at 70
°C. After 2 minutes, 0.3 g of 70% t-butyl hydroperoxide solution mixed with 10 g
deionized water and 0.15 g sodium sulfoxylate formaldehyde dissolved in 10 g
deionized water were added separately. At 50° C, another 0.3 g of 70% t-butyl
hydroperoxide solution mixed with 10 g deionized water and another 0.15 g
sodium sulfoxylate formaldehyde dissolved in 10 g deionized water were added
separately to the flask. The final emulsion was then neutralized to pH 8 - 9 with
dropwise addition of ammonium hydroxide solution. The neutralized emulsion
was then filtered through 60 and 325 mesh screen. The data for this polymer

appear in Table 1, below.



Pol ymeri zation. A 3-liter round bottom flask was equi pped with a condenser,
a nechanical stirrer, a thernocouple, a nononer feed line, an initiator
feed line and a nitrogen inlet. To the flask was added 400 g dei oni zed

wat er, 10 g Rhodapex CO 436 surfactant and 15 g Zonyl FSN surfactant. The
contents of the flask were stirred and hgpted to 81 C under nitrogen

at nosphere. To the flask was added 10 g of a 50. 3% aqueous CD sol ution
foll owed by a 20 g deionized water. To the flask was added 35.5 g of the
above described nononer enul sion and a buffer solution of 3.5 g sodi um
carbonate and 20 g deionized water. After. 2 m nutes stirring, an initiator
solution of 2 g annnnlun1persulfateﬁa@aﬂés_é_dblonlzed wat er was added to
the flask. An e £ ved
after the initi i’?%r sg%(g‘%llreggﬁ%é flgnﬂ%g%h‘tzi %Mr"nﬁh e &J%Fgéétxpﬁg'?%{eak

t enper at ur eanodurithef fhlmiﬂmtednurfaemttland CDhwerecririaf amdadlifferentul si on and a
second i ni olutipon of 1 g amn un1p sulfate a dei oni zed
wat er Weretl@'%ﬁﬂ‘i?& 3 s%‘g@?j"’ctd”?%'ésqgm x%ﬂ)@ ﬂ%tﬁf‘rﬁ'ga&enht es while
the tenperature was maintained at 81[err]C The contents of the flask were
mai ntai ned at 81l[err]C for an addltlonal 15 m nutes after the feeds were
conpl eted and then cool ed t o (g Dye| g g of a 0.1%ferrous

sul fate sol uti opywas ad d to e f.l ask at, 7 f t

g of 70% - but y BRJAPS TR RN %3 oot thRbERSFas “and
0.15 g sodinébused aﬁaxhatam&ﬁftrmmﬁbﬂﬁ@edihﬁﬁﬁéﬁéa@ wadd viidll, asindicafd inat er
wer e added separately. At 50[err]C, another 0.3 g of 70% t - but yl
hydroperoxﬂh@‘%bJutlon m xed with 10 g dei oni zed water and another 0.15 g
sodi um sul foxyl at e formal dehyde di ssolved in 10 g deioni zed water were
added separately to the flask. The final emulsion was then neutralized to
pH 8 - 9 with dropw se addition of ammoni um hydroxi de sol ution. The
neutralized enul sion was then filtered through 60 and 325 nmesh screen. The
data for this polyner appear in Table 1, bel ow.

Exanples 2 - 6 The procedures described in Exanple 1 were foll owed,
except that the




anount of fluorinated surfactant and CD were varied and a different
hydr ocarbon surfactant was used in Exanple 5, as indicated in Table 1.
The procedures described in Exanple 1

Conpar ative Exanples C1 -
were foll owed,

C4

surfactant was varied, as indicated in Téble 1.

except that CD was not used and the anmount of fluorinated

12 TABLE 1 Exanple Hydr ocar bon
%t Zonyl FSN CD %w Wet gel surfactant 1 Rhodapex CO 436 1
1 0.5 [err] 2 Rhodap 6 1 1 1
6 3 Rhoganpex = 15 20 4
Rhodapex CDEﬁ p‘i(?:l kﬂfci*r‘?n?aramg %wt Zlonyl I'SNlo CD /ogvt Wéli'\gel qLs
0. 42 0.5 1 thé%ﬁéaﬁm@e 3 SLgi‘EFapex w3y
0 1 : :
0 4p0 2 .C-2Rh°damzs&‘ébé§6(:o 486 11 ! 60
360 CB Rhqd3g D ] 0 90250
C 4 Rhbdapex CD aS‘é}i‘&%se 3 t 0 g The
above dat a shotv t hat Rliudape:e(lﬁ 486 mgcrbndl eculdsd or gbnl d corppound hayi ng a
hydr ophobic cavitylin the | si on pol ymarization of} fluorinated _nondners
greatly re uce? or elim'naﬁefgé‘| the n¢dl X?cr f1 Qf i natled rfdctar®s, dnd
reduces the angunt jofRQls pg}gwq%iur i ng tlhe pojynerifzatijon. 26

C-1 SLS 0.42 0.5 0 490

C-2 Rhodapex CO-436 1 0 360

C-3 Rhodapex CO-436 1 0 250

C-4 Rhodapex C0O-436 1 5 0 11

The above data show that the use of a macromolecular organic compound

having a hydrophobic cavity in the emulsion polymerization of fluorinated

monomers greatly reduces or eliminates the need for fluorinated surfactants,

and reduces the amount of gel formed during the polymerization.

Example 7
Monomer emulsion. A monomer emulsion was prepared by homogenizing

a 60° C organic mixture comprising 280 g 2-ethylhexylacrylate, 410 g styrene,

300 g Zonyl TM and 10 g methacrylic acid, and a 60° C aqueous mixture
comprising 300 g deionized water, 10 g Rhodapex CO-436 and 15 g Zonyl FSN

solution. The stable emulsion was used warm or after it cooled to room

temperature.

Polymerization. Using the same setup as described in Example 1, 400 g
deionized water, 15 g Rhodapex CO-436 surfactant solution and 22.5 g Zonyl

FSN surfactant solution were added to the flask. The contents of the flask were
heated to 85° C under nitrogen atmosphere followed by the addition of 20 g of a



Exanple 7 Mononer enul sion. A nononer enul sion was prepared by
honogeni zing a 60[err] C organic m xture conprising 280 ¢ _

2- et hyl hexyl acryl ate, 410 g styrene, 300 g Zonyl TM and 10 g methacrylic
acid, and a 60 C aqueous mi xture conprising 300 g deionized water, 10 g
Rhodapex CO- 436 and 15 g Zonyl FSN sol utison. The stabl e enul sion was used
warm.or after it cooled to roomtenperature. Pol ynmeri zati on. Using
the sane setup as described in Exanple 1, 400 g deionized water, 15 g
Rhodapex CQis8 t . . f

sol ution were adagigga?gbt%ﬂéd? F‘g’g%n“%@eéﬁgﬁ%g%*g @Q{hggﬂ\g?gﬁv\%%egﬁgg %d to
85[ err ] C urabeve dieserispshmanomep eandsibn|ande Buffyr sdlatied df 3i%p sodiua® g of a

13 50. 3% aqueous CD so] ut.ion and 20 g dei oni zed water. rinse. Then 35.5 g
of the boFateRs aBd g e | ze@n\h’?@d\‘ﬁf&@d‘r‘!’séﬁaﬁk% agl dftes? mmuges g
sodi um car ReRghe, 3RInAfhter gahﬁeh%gé gﬂe:h%mﬁgﬁgpadd&gté £nd 96 gﬁg&ﬁzed\f ter 2

mnutes stirring, an initiator sol utlion of anmoni um per te and 20 ¢

dei oni zed weater wasaddeddd the fliakk. fAmekothemmixredetioniof abewt2? Crwasf uabally 2 C

was usual | Senv ter. the init.latafr.solution di.tion. t 10

mi nutes af %égggrtvﬁg ag%&aﬂfé%’é?% fﬂqgh&’ aﬁmemgko%\hg'r‘ Wﬁﬁgﬁsiaéﬁ?%ﬁé’e%st of

nononer  engémperatané ofitifecsxvtilernilicireadétitn, thé tedtUT ¥énomér GHURMMLARAE sul fate
and 50 g deionized water_ were gradually added to the flask over a period of

60 m nut es Segendanitiator splntion of ke ammenium serradfate agd[50 g feloniped waterent s

of the fl a%rwgd@lxégagﬁ%%@&ewég l}%%ﬁf*ﬁ‘??’t“%ﬁ’h’?&h@ nutes after

the feeds were~conp en cool e ooling, 1 g
of a 0. 1% tempersguseiviasincainchined an 812, aTke toncerts of theflislawepdout 70[err] C

foll owed by Q. 3. f 70%¢;butyl hydrqperoxide solution nmixed with 10 g
dei oni zed g&éﬁl@?ﬂﬂﬁ@%ﬁis Cofox ni Mﬁwﬂ&@m@eﬁcﬂﬁwmﬁm weresompletedn 10
g deioni ze e sm!g uXiElgA J ; /0%
t-butyl hy ?‘g?elrg%fpﬁgastgl%gt i@()n m X &Jvm ’igsgaccj‘%ilg‘g]%ze sm?aqﬂ]'@‘rtggﬁg‘ugﬁot her
0.15 g sodwas asldefldn theflask atmbbdt§ d€ followed by 0.3 g of 70% t-butyl

hydroperoxide solution mixed with 10 g deionized water and 0.15 g sodium

sulfoxylate formaldehyde dissolved in 10 g deionized water were added
separately. At 50° C, another 0.3 g of 70% t-butyl hydroperoxide solution mixed
with 10 g deionized water and another 0.15 g sodium sulfoxylate formaldehyde
dissolved in 10 g deionized water were added separately to the flask. The final
emulsion was then neutralized to pH 8 - 9 with dropwise addition of ammonium
hydroxide solution. The neutralized emulsion was then filtered through 60 and
325 mesh screen.

Example 8
The polymer was prepared using the procedures described in Example 7
except that the surfactant levels were reduced. The amounts of surfactant used
in the monomer emulsion were 9.33 g Rhodapex CO-436 solution and 6 g Zony!
FSN solution. The amounts of surfactant added to the flask were 14 g
Rhodapex CO-436 solution and 9 g Zonyl FSN solution.



di ssolved in 10 g dei oni zed water were added separately to the flask. The
final emul sion was then neutralized to pH 8 - 9 with dropw se addition of
anmoni um hydr oxi de sol ution. The neutralized enul sion was then filtered

t hrough 60 and 325 nesh screen. Exanpl e
8- The pol ymer was prepared using thge procedures described in Exanple
7 except that the surfactant |evels were reduced. The amounts of surfactant
used in the nononer emnul sion were 9.33 g Rhodapex CO 436 solution and 6 g
Zonyl FSN solution. The anobunts of surfactant added to the flask were 14 g
Rhodapex CO 436 solutlon and 9 g Zonyl FSN sol ution.

14 Examplgd| e 9 The pol yner was

prepared using Lﬁﬁ exc .t hat the
fluorinated surfac lgglg&ﬁgg&c?%\??agsgg a‘ﬁsflgﬁlt@e EX ?%gggf%anesc gﬁé o E%ﬂmpqe 8
Exanpl e 9A except thEtehp Gupiidiatadisuifactant Gsed #ia Gnt difioficarethct&st, Zoagl i bed in
Exanple 7 ei‘zcept that no fluorinated surfactant was used.

Exanpl e 10 The pol yner was prepared using the procedures described in
Exanpl e 1 except that the nonomer conposition was 150 g butyl acrylate, 340
g styrene, 500 g Zonyl TM and 10 g nethacrylic acid.

Example 9A
The polymer was prepared using the procédures described in Example 7

except that no fluorinated surfactant was used.

Example 10
The polymer was prepared using the procedures described in Example 1
except that the monomer composition was 150 g butyl acrylate, 340 g styrene,
500 g Zonyl TM and 10 g methacrylic acid.

Example 11
The polymer was prepared using the procedures described in Example 1

except by a different operator.

Example 12
The polymer was prepared using the procedures described in Example 1
except that the monomer composition was 150 g butyl acrylate, 340 g methyl
methacrylate, 500 g Zonyl TAN and 10 g methacrylic acid.

Example 13
The polymer was prepared using the procedures described in Example 1
except that the monomer composition was 90 g butyl acrylate, 200 g styrene, 700
g Zonyl TM and 10 g methacrylic acid.

Example 14

Monomer emulsion. A monomer emulsion was prepared by homogenizing

a 60° C organic mixture comprising 990 g Zonyl TM and 10 g methacrylic acid,



Exanpl e 11 The pol yner was prepared using the procedures described in

Exanpl e 1 except by a different operator.

Exanpl e 12 The pol yner was prepared using the procedures described in

Exanpl e 1 except that the nonomer conposition was 150 g butyl acrylate, 340

g-net hyl methacrylate, 500 g Zonyl TAN dAd 10 g nethacrylic acid.

Exanpl e 13 The pol yner was prepared using the procedures described in

Exanpl e 1 except that the nonomer conposition was 90 g butyl acrylate, 200

g styrene, atd@ G)°Cogueonyminturecomprising 3001g deionized water and 15 g Zonyl

Exanpl e 14 &bnoner emul si on. A nononmer enul sion was prepared by
Fghosaly

honogeni zi el'org'ani c mxture conprising 990 g Zonyl TM and 10 g

met hacrylic acid, 15 and a
60[ err] C aqueous m xture conprising 300 g deionized water and 15 g Zonyl
FSN sol uti on. Polymerization disingthe samesetup andescribeddntixampleded@d gned i n

Exanple 1 elal I ' wer e
added to 1 HeopelAR 651 IR ZhnAESNInCRRY ellubof Mo ol UM eER,

ni t rogen aThesaitents éfcthledlask voret ivatad to 8506 wfde2hitrogén atth0spiéraqueous

met hyl - b-cycl odextrin saol uytio nd 20, g _dei oni zed wat ringe. Then 35.5 ¢
of the ab oed by tbs@dzimmref 2§mﬂf§i hsdanigons mathykbroyelogmsm 3. 5 g

sodi um car {paahs aRB 2020 ddiod HedNwAesk MALET THES 8535 6ftHPaB iR ddsagbed AT tEr 2

mnutes stirring, an initiator
monomer emulsion and a buffer solution of 3.5 g sodium carbonate and 20 g

deionized water were added to the flask. After 2 minutes stirring, an initiator
solution of 2 g ammonium persulfate and 20 g deionized water was added to the
flask. An exothermic reaction of about 2° C was usually observed after the
initiator solution addition. About 10 minutes after the peak temperature of the
exothermic reaction, the rest of monomer emulsion and a second initiator
solution of 1 g ammonium persulfate and 50 g deionized water were gradually
added to the flask over a period of 60 minutes while the temperature was
maintained at 81° C. The contents of the flask were maintained at 81° C for an
additional 15 minutes after the feeds were completed and then cooled to 50° C.
During cooling, 1 gof a 0.1% ferrous sulfate solution was added to the flask at
about 70° C followed by 0.3 g of 70% t-butyl hydroperoxide solution mixed with
10 g deionized water and 0.15 g sodium sulfoxylate formaldehyde dissolved in 10
g deionized water were added separately. At 50° C, another 0.3 g of 70% t-butyl
hydroperoxide solution mixed with 10 g deionized water and another 0.15 g
sodium sulfoxylate formaldehyde dissolved in 10 g deionized water were added
separately to the flask. The final emulsion was then neutralized to pH 8 - 9 with
dropwise addition of ammonium hydroxide solution. The neutralized emulsion

was then filtered through 60 and 325 mesh screen.



solution of 2 g ammoni um persul fate and 20 g dei oni zed water was added to

the flask. An exotherm c reaction of about
sol uti on additi on.
tenperature of the exotherm c reaction

the initiator

About 10 minutes after the peak
t he rest of nonomer emul sion

2 C was usually observed after

and a

second initiator solution of 1 g ammonium persulfate and 50 g dei oni zed
wat er were gradually added to the flask over a period of 60 mnutes while
the tenperature was maintained at 81[edf] C. The contents of the flask were

mai ntai ned at 8l[err] C for an additional

ferrous sulfate
by 0.3 g of 70%
wat er and 0. 15 ¢
dei oni zed wat er
t-butyl hydroper
0.15 g sodi um sy
wer e added separ
to pH8 - 9 with
neutral i zed emul

16 [err]

TABLE 2

15 m nutes after the feeds were
conpl eted and then cooled to 50[err] C. During cooling, 1 g of a 0.1%
Sporution WAS added to the 1Task at apbout /0[err] CTtoll owed
t&butyl hyd opengxide solution mxed with 10 dejponi zed
odi urwsulézoxyl,_ate rme¥dehy @@ di ssol ved i 510 &
were added{separately. At 50[err] C, another 0.3 g of | 70%
Oxt-de—s-ol-tH--on—Hxed—w-th—10—g—deonrtzed—wat-er—anra—apt her
|Lf oxyl at e {ornal dehyde dissolved in 10 g deionized water
ely % theflask. Fhe final emulsion was tiren neutralized
dropwse fddition of ammoni um hydroxi de sol ution. The
sion was then filtered through 60 and 325 nesh screen
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The data in Table 2 are percent by weight based on the total amount of monomer.




It can be seen fromthe above data that a range of anmpbunts of nononers and
surfactants can be accommopdated in the present invention. The above data
al so show that a fluorinated polynmer can be prepared in the absence of a
fluorinated surfactant w thout introducing organic solvents or

conpat abilizers into the polyner |atex. 17

Exanpl e 15 Fabric treated with fluorinated enul sion polyners

prepared according to the pethqod of the present invention was tested for
its resistance ocanche sean ggwﬁw&%ow%%&h%raw ﬁ%ﬁw@w%moawrs
conmer ci al B,) o sof | ' ' Bho ] -954
bi ndor (5 FRATURAERE A be O o BF I bleoBh R enudte MR P ot or
r epel | ency atso shpwothdtabflierinaiedgpadymernpaimbe presareddnitbe absence of aTr eat ed

nyl on sampl.es were, pr red as fol.lows. \A 10 percenpt wei ght ueous

di sper si on%%e%%&&ﬂg%%éﬂn%m@“ﬁpgﬁggﬁc s?ﬁ'legg%%‘é‘@gp? €% i on
was padded;fig the Polyhetlatbxier s padder at pressure of 1.72 x 10[err] Pa (25
PSI) and a speed of 8.23 mmnute (27 ft/mnute). The sanple was dried in
an oven at 150[err] C for 4 mnutes. The anmount of binder add-on to the

nyl on sanpl es was approxi mately 6 pegcent !b¥§wei ght . The padded
sanpl es were eval uated using the AAT thod 22- 1980 Water

Repel | ency Spr Test. A rating of "0" indicates conplete tting. of whole
Upper and’ | oner Fabiaf tieated Hidtiffn crinated aypilsichpORTIeEs BReARRFL ALHIGIEA 1| ng
of upper Sihid mehodofithR PrabémttinbntidR) Wasi taSiedTbe ftsHesivBinck 6 wlttiHp B
surface. The spray test results are shown bel ow.

Sanpl e water. The polyngyrof Expanle dcandhg commercially available non-fiugmnated

90 Ny [ e 3 arPi £ T dat a

ndi cate  REVUERIng{T, BRORECRSTRA Binder (3 tadsrnenk of the Bohm aptRE: | g

wat er fronCbalpang) were evaluated for water repellency on nylon fabric using a standard
test method.

Treated nylon samples were prepared as follows. A 10 percent by weight
aqueous dispersion of the emulsion polymer was prepared. This binder
formulation was padded on a Birch Brothers padder at pressure of 1.72 x 105 Pa
(25 PSI) and a speed of 8.23 m/minute (27 ft/minute). The sample was dried in
an oven at 150° C for 4 minutes. The amount of binder add-on to the nylon

samples was approximately 6 percent by weight.

The padded samples were evaluated using the AATCC Test Method 22-
1980 Water Repellency Spray Test. A rating of “0” indicates complete wetting of
whole upper and lower surfaces; a rating of “90” indicates slight random wetting
of upper surface; and a rating of “100” indicates no wetting of upper surface.

The spray test results are shown below.

Sample Spray Test Rating
Example 4 90
Commercial binder 0

These data indicate that the fluorinated emulsion polymers are useful in

repelling water from fabric.



18 Exanpl e 16 Tile treated

with a coating containing fluorinated enul sion polyners prepared according

to the method of the present invention was tested for water repellency.

Si x sanples, labeled 16-1 to 16-6, and a conparative sanple, |abeled 16-C,

wer e prepared according to the follow ng table. Conparative sanple 16-C

was prepared froma comrercially avail ablie, non-fluorinated acrylic binder,

Acryloid[err] B-66 binder (a trademark of Rohm and Haas Conpany). One coat

of each sanple was brushed on Saltillo Mexican tile. Each tile was then
tested for water penetration, water beading, water mark and gl oss, and
conpared with an wuntreated tile. The results are shown in the follow ng
Tabl e. Water penetration was the tingxamplent8irs, for water to penetrate
the coating. Water beading is rated on a scale of 1 to 10, 1 being the
worst and 10 beiTile meatdzbmh d\édating dnkaindig flubsiaatebemulitée p olyacsts by

vi sual inspection
16-6 Untr egpreggr@ accordmg to tﬁe method of the present invention was tested for water

ted lency. Si 1 - : i
Armroni um repellency. Six Osgg))np esd.l%bele% .lg 1 to(f% 6, a%(.i él comd).aé‘atlve sar_nplec, QE'MIQ&

per f | uor oal ¥6yC, weré prenared aegordingSiol ﬂ:ed‘uléo\dhfgxmm Comparative sample 15-C

2 2 - . dr dro ro Ops drops
Di et hyl eneg! 3ppepared from a cmmercially avaglo i’le np: uoril?qte ackylic Fet her,

Pl asti ci zerAcr@loid® B-66 bﬁlder (th%dema@k of I&h%l andQIaas @mﬁpany) One coat of
Tri but oxyet hyl - phosphat e,

Fl uoro Pol pash samplg WaﬁQH‘USh@SOD Saltﬂlo Mencan tulez Eachlﬁle wanthen teBteﬁBfor
Exanpl e No.Jkgf Bhn&&hﬁﬁh, witer beadmg, wate:r2 glark an?i gloss, and coxzn%ared with an

untreated tile. The results are shown in the following Table. Water penetration
was the time, in hours, for water to penetrate the coating. Water beading is
rated on a scale of 1 to 10, 1 being the worst and 10 being the best. Water mark

and gloss were determined by visual inspection.

Sample 16-1 16-2 16-3 16-4 16-5 16-6 Untrea 16-C
ted
control
Ammonium 0.3 0.3 0.3 0.3 0.3 0.3 -
perfluoroalkyl
sulfonate (1%), g
Silicone defoamer 2 2 2 2 2 2 -
drops drops drops drops drops drops
Diethyleneglycol 1.5 1.1 1.5 1.1 1.5 1.1 -
Ethylether, g
Plasticizer, g 0 0.2 0 0.2 0 0.2 -
Tributoxyethyl 03 03 0.3 0.3 03 03 -
phosphate, g
Fluoro Polymer (20%) 13 13 11 11 12 12 none B-66
Example No.
Total weight, g 20 20 20 20 20 20 -
Film Data:
l\iVat:er penetration, >2 05 >2 >2 >2 0.5 0 <2
r.
Water beading 10 10 10 10 10 10 None 1
Water mark None None None None None None Yes Yes
Gloss: High High High High High High Very Very

low low

16-1 16-2 16-3 _ 16-4 16-5

g
g



Fil m Data: Water penetration, > 2 0.5 > 2 > 2 > 2 0.5 0

< 2 hr. Water beadi ng 10 10 10 10 10 10 None 1
Wat er mark None None None None None None Yes Yes d oss:

H gh H gh High Hgh Hgh Hgh Very Very

low - | ow 19

Fromthe above data, it can be seen thatl% he coatings containing

fluorinated emul si on polynmers offer higher gloss, greater resistance to

wat er penetration, and enhanced water beading as conpared to uncoated tile

or tile coated with a non-fluorinated polymer coating. What is

claimed is: 1. A nethod for preparing a fluorinated enul sion pol yner

conprising, as Povmrtheiabove data,dt can be seen thatdhe coatingmeantalingner and at

| east one pon-. fluorinat. nomner I hj il rising

t he steps :ormatéj eméﬂﬁlg’? 8\%’5‘? ér?gg o#%?éé@??rﬁg%, g?%aﬁér g(ggrlr%gra Hs:% %%wa&ﬂ”p
penetration, and enhanced water beading as compared to uncoated tile or tile

coated with a non-fluorinated polymer coating.



1) water, i11) surfactant, ii1) nmononmer m xture
conprising froml1l to 99 percent by weight of at | east one
fl'uori nated nmononer, from1l to 10 percent by weight of at-- 77" ] east

one non-fluorinated nmononer havi ng high water sol ubjkd ‘“‘ from
0-to 98 percent by weight of at |east oneonon-fl uorU mwm “““
havi ng | ow water solubility, I v) macronol esul ar or ganisc ¢onpound
havi ng a hydrophobi c cavity; and b) pol ynerizing said
mononer m xWhst.is claithedlibe net hod of claim 1 wherein said fluorinated
mononer is selected fromthe group consisting of fluoroalkyl

(meth) acryl al & mlethiad forlprypatihf aafdioed ted lend WlBion) pilymled cOmprising, as
fl uoroal kyl ami doet hyl (neth)acryl ate; fluoroal kyl (meth)acryl am de;

f 1 uor oal kyl pelapgﬂﬁqedétnily?@r%ﬁ@pefl}mmeﬁmmm?er and ﬁ lﬂalss/olemkelgm ﬂel)
- f .yl ate: fl
Uyl o hr RufrinaeCRBBonEr BAVIC M ¢t FE (NN BipciaP R EEY, |

styrene; fl uoroalkyl g% rene; f.luor.ipated a-ol.efins; perfluorobutadiene;
1-f 1 uor oal kyl per?)l%b’?’ ﬁggcﬁegﬁfé?n XUe M P8r r | B per fl uor oal kanedi ol
di (neth)acryl ate and Lerr] -substituted fluoroal kyl (neth)acryl ate. 3.
The nethod of clai MWakerein said fluorinated nonomer is sel ected from

perfl uorooctyl et hyl, methacryl ate and perfl uorooctyl ethyl acrylate.
1i) surfactant,

11i) monomer mixture comprising from 1 to 99 percent by weight of at
least one fluorinated monomer, from 1 to 10 percent by weight of at
least one non-fluorinated monomer having high water solubility, and
from O to 98 percent by weight of at least one non-fluorinated monomer

having low water solubility,

iv) macromolecular organic compound having a hydrophobic cavity;

and

b) polymerizing said monomer mixture.

2. The method of claim 1 wherein said fluorinated monomer is selected from the
group consistirig of fluoroalkyl (meth)acrylate; fluoroalkylsulfoamidoethyl
(meth)acrylate; fluorcalkylamidoethyl (meth)acrylate; fluoroalkyl
(meth)acrylamide; fluoroalkylpropyl (meth)acrylate; fluoroalkylethyl
poly(alkyleneoxide) (meth)acrylate; fluoroalkylsulfoethyl (meth)acrylate;
fluoroalkylethyl vinyl ether; fluoroalkylethyl poly(ethyleneoxide) vinyl ether;
pentafluoro styrene; fluoroalkyl styrene; fluorinated a-olefins;
perfluorobutadiene; 1-fluoroalkylperfluorobutadiene; oH,oH,0 H,o H-
perfluoroalkanediol di(meth)acrylate and B-substituted fluoroalkyl
(meth)acrylate.

3. The method of claim 1 wherein said fluorinated monomer is selected from

perfluorooctylethyl methacrylate and perfluorooctylethyl acrylate.



4. The nmethod of claim 1l wherein said macronol ecul ar organi c conpound is
sel ected fromthe group consisting of cyclodextrin; cyclodextrin
derivatives; cycl oi nul ohexose; cycl oi nul ohept ose; cycI0|nquctose

cal yxarene and cavitand. 5. The method of claim1l wherein said

non-fl uori nated nononer having hi gh water sol ubili ty !ﬂ umﬂﬂ t he
group consisting of [err]-nonoethyl eni cal Ry unsatura I Hural ni ng
acid-functionality; acid substituted (neth)acrylates and sul f det Byl *

met hacryl ate; acid substituted (nmeth)acryl am des; basic substituted
(meth)acrylates and (meth)acryl am des; acrylonit ril e; (neth)acryl am de and
substituted (neth)acryl am de; (neth) acrol ein; and nethyl acrylate. 6.

The met hod of. Theimsthodbhfelaim kwhereinsaid nxalcromo]edulmnmgmm leamipogntldasv wat er

solubility is,s “tedfromthe r in rrj-e Ienlcally
unsat ur at gd g"ng rom the gronp CBH% ﬁpgﬁ% §¥f§g‘§ ’Etﬂi?’é %1{@? &e&X

styrene; Vi RytlofhWBh&os¥i ésaelmﬁameﬁt&a &ﬁlcﬁﬁﬁiocﬁis%r édl%vﬁ&fe%@zﬂd &v%'nﬁs
vinyl chloride; vinyli dene chlorid substituted (meth)acryl am de;

vinyl alkyl or aryl ethers with (C[err] C[err])al kyl groups;
(derr]-Cerr])al kyl esters of (neth)acrylic acid; unsaturated vinyl esters

O o TEC ) s Ao SR AR e FPRRTB 5 ARt ORI KA Bl O
macr onol eculwatensolabilityds splected firomfthe @rbtp cemkistng GF &, f-ohbethyderlically

1: 5000. 8. The nethod of claim1 wherein the surfactant is selected from
the group c wsptynated Brongmers corfainingasid funntionadity;facid anbstitwded f | uor i nat ed

noni oni ¢ Sur(é‘%gﬁ)rqﬁﬂﬁflﬁzréess%{% Eb%?hﬁ%gma%rflﬁg %%11; cf‘subst1tu90c{' nat ed noni oni c

sur f act ant

(meth)acrylamides; basic substituted (meth)acrylates and (meth)acrylamides;
acrylonitrile; (meth)acrylamide and substituted (meth)acrylamide;

(meth)acrolein; and methyl acrylate.

6. The method of claim 1 wherein said non-fluorinated monomer having low
water solubility is selected from the group consisting of a,p-ethylenically
unsaturated monomers; styrene and alkylsubstituted styrene; ¢-methyl styrene;
vinyltoluene; vinyl esters of (Cs-Cso)carboxylic acids; vinyl chloride; vinylidene
chloride; N-alkyl substituted (meth)acrylamide; vinyl alkyl or aryl ethers with
(Cs-Cao)alkyl groups; (Ci1-Cso)alkyl esters of (meth)acrylic acid; unsaturated vinyl
esters of (meth)acrylic acid; multifunctional monomers and monomers derived

from cholesterol.

7. The method of claim 1 wherein the molar ratio of macromolecular organic

compound to fluorinated monomer is from 5:1 to 1:5000.

8. The method of claim 1 wherein the surfactant is selected from the group
consisting of non-fluorinated anionic surfactant, non-fluorinated nonionic
surfactant, fluorinated anionic surfactant, fluorinated nonionic surfactant, and

mixtures thereof.



22 9. A conposition conprising a macronol ecul ar organi c conpound and a
fluorinated emnul si on pol ynmer conprising, as polynerized units, froml to 99
percent by weight of at |east one fluorinated nononmer, from1l to 16 percent

by wei ght of at |east one non-fluorinated nononmer hayi

solubility, and fromO to 98 percent by wei ght of atﬂliﬁﬁ@lﬁiﬂnmljhulle
non-fl uori nated nmononer having |low water solubility. "% L Ay

conpr.i sing a coated substrate wherein the coating conprises the conposition

of claim?9.

9. A composition comprising a macromolecular organic compound and a
fluorinated emulsion polymer comprising, as polymerized units, from 1 to 99
percent by weight of at least one fluorinated monomer, from 1 to 10 percent by
weight of at least one non-fluorinated monomer having high water solubility,
and from O to 98 percent by weight of at least one non-fluorinated monomer

having low water solubility.

10. An article comprising a coated substrate wherein the coating comprises the

composition of claim 9.



