TITLE FLUOROPCLYMER EMULSI ONS FI ELD OF I NVENTION This invention rel ates-
to a conposition conprising a fluorinated 5copol yner enul si on useful for
inparting oil repellency and water repellency to textiles, the copol yner
derived fworeogpaliyayeri zati on of nononers conpri si ng fl warusatedreer yl at es,
and al kyl (meth)acrylates in a two-stage core-shell emul sion

pol yneri zati on. BACKGROUND t oVari ous FQ ositions are known to be useful as
treating agents to provide surface ef é&Es to substrates. Surface effects

e parti cuarly userul fort 1IBRGTORORER ShOLSanE"asf Tber e, fabrice,

textiles, carpets, paper, |eat M t I:r ch substrates. Many such
treating agents are | 5fluorin m&s—g—copol ynmers. Fluorinated
pol ymer conpositions having utility as fibrous substrate treating agents
general | y cont ai n Thgnaggntiopgelatesoiocat®yposiiaugsmmttitha fiuovnatedoi | - and

wat er - r epel | it . -QQRI' fil.hrous substrate
surf aces. %Thgd&g}g%ﬁ%%@ﬁ@ﬁ%@gf&m&g@g g%era“k@%é@? Y"Ig(%ured by vari ous
connecti ng grepgenty tpExiiesr inzalobelvgrey upsverfromqtiwahaiizegiohlofior i ne. The
resulting nmononer is then generally copqlyneri i th other nmononers,

whi ch confer ”&%l?;‘if??&%r‘f&f'”pf'ﬁ%& 'ga%.doaggﬁ@ﬁégsaqiﬁgh‘g@ygpwiﬁf% N &ari ous
speci al i zed NWOGIRISCITBRHBE ehS6PPOIgirRAz4n. Npart i nproved cross-1inking,
| atex stability and substantivity. Since each ingredient nmay inpart sone
potentially undesirable propertiegAagKk@EdduUNmN to its desirable ones, the
specific conbination is directed to the desired use. These polyners are
general | y,.mar ket ed, a: " .lgﬂﬁ r..e i i t he fibrous
substr at elg . US PaS/ eaﬁs?u%‘%ﬁ@%ﬂ%%éﬁ%%éécl oser{s%abeT ﬁ?%éfo%iliaa%g[%éeagﬁ@oa%%résot r useful
30f or treati myovididsotacesefsts m P stratasr Gurthee @ffectsepalide repelland wat er

repel | ency. . Typicall.ly. relatively_high |evels of flyorinated nononers
are required r?%?tué%ééﬁ’a?@ ﬁémo?ﬂiﬂﬁ@rgﬁ%thi ‘ﬁ@?%{ﬁ‘&%?ar@g"ﬂ@ﬁﬁ%‘?@& di scl oses
fornul ati ons fphiirolayepaess st d0fiRPO Uhbrids, WadiBht cifpefs, bhper i nat ed mononer
in useful formulations. Furthernore, to achieve etfective repellency the

monomer s t ypi'@&Ny A0S SEer SUEhFHETTAIES. VenwsHel 8RN ReaNts 8fy perfl uori nat ed

al kyl grqus,ﬂugﬁ,g@gabowrgbggapcy}%ﬁqgrsa | arge fraction of the perfluorinated
al kyl groups greater than six carbon atonms. It is desired to have treating

agents for fibroug;siihst PRLALLH I@% I ] L ipt ai ni ng
repel | ency perfqrnnncrepi.% elr_f%(,%@tg g(f,,x b(?ér'{ﬁ%§ at nl{tﬂggggbegsggsﬁggg% oses an
emul si on par tiiegkieg woenis geperadly shaldin pendeet pedivarasiiod graupe vehigt | cont ai ned
many perfl uor| o EHP 1 N ai I r rfluorinated
groups. Int |r§ﬂ%%§%%é e ?teg?éripueflg?ﬁ(r:%,%%ﬁgﬁ)ehécgjp;g%ﬁtgbn%‘é%rgﬁgﬂﬁenﬁ&s designed to
pr 1(:)vi ](c:Ie hi gmibmlwagaﬁeysﬂmm@.?!‘rbefperfmbi‘mwd l:gtqupate}rb lyenaratly mat elri al

i nterface, ver e.conposi tions wer signed..to provi de pol yner

il s, arnd nGtoSin BLETOUE aRIREI L ERLES fo PO G gere STty

Cor e-shel |  emshsirong flusefeul TReOreBURME GeordP@st i grgnt oil- and

wat er-repellency to fibrous substrates, with good durability of such

Y, . . . u
repel | ency dEPPAYMEEZEE WHh QjlRaréBonmNets. whish aralar @gditishal faverpsleof
fl uori nat ed R TRE = Yo ' I ;dﬁgired-
Furthernmore it is dszbs?itggglhgé; g%( g%bﬁ%c%%é@ﬁé?rﬁde%es{?gﬁa ave short
perf | uori nat éttoapdrpieddpdupsrt ippreived aixdss-lnking, imoepetablityoarichat ed al kyl groups

hi gher than sij -hon T. - i ti ides such

cor e-shelh"}l{51 e%?%@%\g@ ﬁl\%&%ﬁ lﬁsrﬁﬁ%ggyf[Wéﬁ%é)gg%@(?{eﬂﬁﬁgre is provided an
oi | - and wat endegipdld prupec@san shdltibn émiis sesrabpobysethe epgrifisi ng A a
core conposition, prepared fr a first pol rization, conprisjng, on a
vater-i1ee aff O AE f Sl bR st R ot BRr PR R ey (o)
from about 4GhdreetabegtadReole BihuiEdefor bs\oashIRELIGRIENBRAIRY S sel ected from
t he group consjstin styr - substituted styrene, wherein said

g of yrene | kyl .
alkyl is a | SHesratesypiRatept df 49 6Re disslnses adiussnaterfppatymeruseibhout 18
car bons; -and iy 1 NS A YA | i near, cyclic or
branched3%yd?%2§%%8%mﬁ%@%ﬁ%k¥$§%§§§@ﬁ%ﬁ%ﬁ?ﬁﬁéﬁﬂﬁﬁé&fgmtg?gzns; and (b) from
about 5 to amberallesoy.% by wei ght of one or nore 5nononmers sel ected fromthe
group consisting of vinylidene chloride; vinyl chloride; and conbi nati ons
thereof; and B) a shell conposition, prepared froma second pol ynmerization
in the presence of the core conposition, conprising, on a water-free and
surfactant-free basis, conmponents (cy and (d): to(c) from about 50 to about
85 % by wei ght of one or nore




fluorinated mononmers of formula (1), (I1) or (I1I1): (1) RI1(CH2) m
Z-C(0)-C(R1)=CH2 (Il) RfF2(CH2CF2)q(CHCH2)fZ-C(0)-C(R1)=CH2 (I1I1)
Rf 30( CF2CF2) fiysitRIGHPs afrelf MighC(dRBls Gfiflubbinhtde mononiersaarel doggred fof 1 to
about 6; g and r are each jndependently an in%e(%gaf)g%%oto about ' 3; Rl is

hydr ogetfieqyate pegprapsce.z Fog Ingance \{S ¢/ 960 rylations: thet

branch er roal kyl ups hak 4, 0 . ; is a

| i near qgar\%brgadr?gﬁeggp?rlf?kg{)@o%k?/‘)lélid(]?ou/?) fa\ﬂu(r\?gh frygmqél out er4 i’Po Ugéﬁﬁt 6

car bon faetmoigtioand Furthermor®f 3oi schievenefiectire bepaitdrey pes f inooposrkyl group

havi ng from about, 2 25t0 about 7 carbon atqns optjonally. interrupted by
one,  LvPEAIY kived B eBImeiAldmaiEhens Gaie 1ong Pepioriais alloodPs o about

50 % by, ug%ixairegpmmeé %ﬁ@'%ﬁ%ﬁ & 9 HERUSFIRMBICART| SrbliPs péattt yr ene;

al kyl substituted styrene wherein sard alkyl is a linear, cyclic or

br anchetfiahysitr ozrpobatotmavilhig dedired1s hawelitealing3mands frkiprodsretbeteadey| at e
wherein sai d. al Fe%l fi s a linear, .(;{gcl.i c_or !branchﬁg h¥droc%r bon hgvi ng 6 to
18 car bgHEaning less flgripe; vt maiptaifing rePeliSpEY PSHBBLAYY SN L€5nH F5dd from
about 20stpabe6t79hsdY, dM¥cwBbgRh ehuldith patEkithf 4 kovhieReRtruetur&f 2 has 4
carbon atons, Rl is CH3; and H) when Rf3 has 2 or 3 carbon atons, Rl is

CH3.  wherein the sbel saatairgsboranyt prefleofinatpd drpupsel aadniberude gontadised i ng a

fib j il J | i Si
bont i %% 8 rigo pEhPalaRat brdhlpss., B Thsr - HRicHind’ SRE AERGRETL, ©Le®
descri bgxbilahay @lesigned to providet tigh dewslipef thydtdgiodid furptiomakie it ahé ialrr ous

substrate having applied to its surface a core-shell enulsion polyner as
di scl osateriahinderfarer AHomE Ve ShRICOMPaYitons WRENTT e s RioNIAg POlyM&fenar ks

encommaldit "4y L SUeRY bRime 4R og Alng B REE 2t o eas pect

enconpasses ester I'C acid unless specifically

stated ot herw se., Fpr_ i nstance, yl t ryl ate,enc ) ot h hexyl
acrylate and é%‘;?f‘eﬁﬁm@%’PWaL{Seef‘n% prﬁ&@ngéggitgeﬁcﬁﬁrﬁiﬁngﬁ'efﬁ%F by

i ncor pofepeBEndY té EbedNSEbstrates, withlefRidduRdillteofsuchl repelloatyeduring

acryl ate s%j "“fluorinated thioacrylate(s)"and "fluorinated acryl am de(s)"
refer twashingsweles whilg slseuhaving Jow (evels ohfdotinatey ragnerases: inseigrayve,

wher ei n, i S Sel r ro {,.St: : CH3,

il ess RAgY 79 BIFNERH BE dtiel HE e Ra8rdble Sl fuotflheC

pol yrrer sigdll tdmeuipiopsenbvé nsteort | parflusrimatepanigl yroapd,i pséfemmbly nwith zad i on of
conponents (a) and éb) as described above to formthe core corlpos,i tion,

f ol | owelETBOHNAEEAIRY SBPYRE NS itRaN SKK $3BOPrAQBac el Nt PIasent BIeNEBfposi ti on
of conp 3 ri bed above to formthe shell conposition.
Wthin ?@gﬁ%r%@h@? S&%%I;?%rryggﬁg't he invention, the core conposition
conprises, on a water- and surfacé@MMAkge basis, from about 40 to about 95
% by wei ght of conponent (a) hererfh—deftrrned as one or nore nononers
selected fromt roup caonsisting of styrene; alkyl substituted,styrene,
wherei nsai APyl PEbEe fikas e 8 o Enchedir b s RS g T o
about 18meRidopslynttoRtdtisingd meth) acryl ate wherein said alkyl is a linear,
cyclic or branchéd hydrocarbon having from about 6 to about 18 carbons.
Preferably tAg qapcm)mmas‘tﬁﬂnc@w@gtﬁqr‘a)a first tiedyraefizationp soyrasising,

ition i t % ight . Speci fi
mononer & dourGr TR SehadRaEnTsd prderaabed Byl ke y hce. 1 aury
(met h) acryl at, fremestolthexyd dbwet 9524 Wyalveight rdfdaey br (heehrasoytate,

5hexyl (neth)acryl ate, cyclohexyl (neth) acrill ate, styrene, alpha- .

met hy| ss§leeies, framdhetdier’ coppistiey b shisnemay! srlestiuied siyrepgeipERIPy | at e,
2- et hyl Y. : - ate, cycl ohexyl

(et h) agﬁéléé%ﬁe@%%rg%{%%%fﬂﬁgﬁﬁébgéggﬁcﬁg%%yl (meth)acrylate, or a

m xture thereof OF the foregoing, stearyl acrylate and stearyl 10

met hacryl ate are nost preferred. Such2 nononers are conmercially avail abl e.



The core conposition further requires fromabout 5 to about 60% by wei ght,
and preferably about 10 to about 45% by wei ght, of conponent (b), herein
defined as one or nore nononers selected fromthe group 15 consisting of
vi nyl i den®0citgrisde; vinyl chloride, and conbi nati ons RUTEFRBHBHO7ERES er abl vy
component (b) consists essentially of vinylidene chloride. Such nononers
are comrer Ci e

pol ymeri zati ?ﬁv}épafﬁieé@rtggg%n%%gi ta%@béq&%r&h ‘Iﬂg’glafté wﬁéreﬁ%&nggrl]é/m (e)

her ei n def i nesladiseér, eyciRbrdbanthed. Hydrecabauhadifg %byahmlt@hb apbubne nore
nmononers sel e%t ed fromthe group consisting of 2-and 4-chl oronet hyl
styrene, Vvi nyI Nrret hyl oyl net hacryl am de, N-nethyl oyl acryl am de,
and nmononers of the (u)rfrﬂmh aboﬁ%{oqad%@aa)%t@v@é@at %Ré@GH?oréherel nais]l1
to about 10, Ris Hor - and R2 i s hydrogen, -04 alk

-C(0) - C( RP= OP‘FZO”@F‘@‘TSES’@JQQ?%%%?§F%C@S|*ﬁﬁ6€6&’y@vmnen%ﬂ¢f§é ymaﬁe (wherein
ais ), NnPéhlB{,| @%Bbﬁbﬁ‘@ugﬁst%@m‘t hgqet hoxyl ated mononers. Preferably
N-net hyl oyl acryla r’n e Is present in proportions fromabout 0.5%to about
3% by wei ght, prefiraishgl coroposifiwutre3ded v 8 seadyulpolymEssaipniei ght .

0 5% to about: 3B W CHHE Colr EPPRR Sn b EIBI o R R s 1 ok y
wei ght. The efuhfexidnafred bamispomnsonerits éf)emabldy: wherein a is fromabout 4 to
about 10 are preferr and present Qportions from about 1% to about
596 by wei Gt pr ef er GBI TPTABBAL: S Bvakab A5CbBY Y TERGRE TP hi n ¢ he
core-shel | emlosnhgfédnﬁ&ryamérs%ffférhm nyens bomiy: t he shell 5 conposition
conprises, on a water- syrfactant-free aS|s from about 50 to about 85

/ci by weight, pref eﬂhbly aBg(QHzéﬁzt@(@bG(ﬁ( B@Hz)lo by weight, and nore

referably about 70 aboup, oy e c) herein defined
gs one orym)re fl uorg ted nf) oner 2%%’(@5-?@%48}, Eié??@[)gf} ?H% Zind (ren).
10(1)RflI (CHOrn Z- C( OjIHC( R1) mCFQsz Jo{ CH2CHAEHG(O)-C(R")=CHo
Rf2(C|—IZCF2)q(%CHZ)rZ C(0)-C(R1) =CH2 (III)
R130(CF2d§2)cf( ?@HZ)rZ C(0)-C(R1)=CH2 wherein mis an integer of 1 to

about 6; 15q and rmag@q ﬁﬁ@d@rldﬂd@@@ﬂd@ﬂ‘l@l y an |nt eger of 1 to about 3; Rl is
hydrogen, d, F or ; Is -0-, - 1is a linear or branched

per f | uor oal kyl gr &@‘%%@"erf@cﬁ 'Ne%”éﬁi"%ﬁnéﬁt%% Ofédﬁﬁa@olf% a |inear or
branched per f1 uor qal kyl,s@teHpchavdrngHf:r om about 4 to about 6 carbon atons;
and Rf3 is a Il hear or branched perfluoroal kyl group having from
about 2 to about % arbonNatensSoptionally interrupted by one, two or three
et her oxygen ato q%%' in bel ow.
25Pr ef er r%d corrpg‘s%?t F£Q%§P%@Q?%%§§%%W g?c(ﬁ:jp con‘pdrP?gth%Lﬁdnn
fluorinated rgomser of formula (1), wherein Zis -0-, mis 2, RL is CH3,

and IR11 has 6 c on at ons. not I r enbodi ment is rein

and LFLL has 6 carbon Shette o SISLRED B ELeLUEd RO IE op sl 0
wherein Z is toGbouf®ictrodn d88mksarfdi3, and ft' has 4 and 6 carbon atons. 30
Anot her preferred e3r7b0d| ment i s wherein conponent (c)_ conprises one or nore

f1 uori nated nonondrsiSiainger poprATcaed P?WUC’W@%QFPUE hag/m_go‘rom@bpgt 4 o0r 2, 1
1, R1 nb d
S'1 RS Glcoad 2T £45000 AL MPLIER, OLPLGEE G grood mnt

i s whereif conponent conprises t nonomner ormul a

(111), whereioxygensd@ng;apdis 1, r is 1, Rl is CH3, and Rfs has 3 carbon

atons. (d) from about 15 to about 50 % by weight of monomers seiected
from the group consisting of styrene; alkyl substituted styrene wherein said
alkyl is a linear, cyclic or branched hydrocarbon having 1 to 18 carbons;

30 and alkyl (meth)acrylate wherein said alkyl is a linear, cyclic or branched

hydrocarbon having 6 to 18 carbons;



The shell conposition further requires fromabout 15 to about 50 %
preferably 15 to 40 % by wei ght, and nore preferably 15 to about 30 % by 5
wei ght, of conpodexhthaid) thee coren cdmpioaididn asoroprsasy frcm?r ebmin%@ré@ sabogt ect ed

sard al Gyt B ReiHrEhe By Blart DUDRRS Recolr B bR IR RS S "

car bonsan(iimNV\Ialehﬁf hasﬂmrabcanban@twner El is @&isd aI kyl | s a linear, cyclic or

b hed h bon h 8 fi |t
branched MYOROSALEAS BN Snd RS cRATARISS RBEELbP IR SRt T
et hyl hesoHstriabetchingmary biirepeliencyd eay deteetetp@!enyy abmpnlsmgy&:p;(lmg Hg) dloe v at e,

B of or raitast s suay e adior e s BT dY S8 EREe 0O EL ) acryi ate,

hexyl (et h)lacx fHirat asper,yahehaensymo(nded tg) filooyk aubstre@uhgiling Bpptedjaids yl at e,
tridecyl (meth)acr fe t he foregoing, stearyl
acryl at¥ &% & eq]n%@H%&%?@Y’é g?g Oﬁ%ﬁseg{%?(grered Such nononers are
comerci al |l y avai |l abl & > JﬂIOI\cronpom tion further
conprises about 5 to ore preferably about 2 to

about 10 % DyeNh anttrad@fna%ﬁ’s thedéﬁzgﬁ@% vﬁﬂﬂ@@@f&leﬁ@r@ﬂ ed from corrponent
(e) as defined above for the core conposition. A nore preferre odi nent

i s wherein thee daEn | (PetaeviatenepeemRarseopsiars ¢ %]Sglﬁcrﬂ'ct gc! Oa by

wei ght @nagﬁr %rﬂ@é@ckﬁé’c:ﬁéé?!?‘ tdi8tell ObtRendis8Y dr ForetiRygtanBB! haexy | at e,
N- net hy acrylam de, and the ethoxyl ated ggnorrers f the formula:

25H—(OdﬂZ@HEW'@@@QQ@%Sﬁ@I@tW%M‘ﬁ?%aF%a dpxduBetnagi@deapout 10, and R

is Hor - d&\u ﬁatents cﬁé@h@feweehér@%gl.ﬁédré@ﬁ!at@@l& fi‘@fe?e:%é' onally are
i ncor por ate core or she resent i nventl on in

| esser anounitigreie. tbe teU“& ﬁwwtﬁﬂlwla¥6t(§)” ‘%QF'E‘“%W'@F%%BWMM ng,
| at ex S%@Qghﬁﬁeﬁ @%Ps?)t @@Felrvcbta/omaam @tfsrm@}bsu "(‘Flbuﬁﬁdo(flll) % by

wei ght r oxy uty )acryl at e,

2- hydr ostggsribsy |ab@teh)\fétef91na8e 4 gotpctachf rQ%B@ﬁﬁ&%@O%Isﬁng of H, CI, F,
3- chl OrQh@dﬂ’d[JRPéléErsB@M#scéJWéf)r@arMhéhﬁseOr 0.1 to 2% by weight of glycidyl

(meth)acryla onic, anitonic and nonionic surfactants used in
this inventi '5Ene &pee-ghgll @F\Uﬂm@0b/mqfélfttﬁﬁﬁemﬂ%ﬁfﬁloﬂslé@r?%ﬁreﬁ Bparing

aqueousy r@%ﬁ)@%n@ﬁ%ﬁ abthBokédrits Q) %n@gﬁj‘}ta% HBSAR) abOle € 35Wh Ghe

dodecyl tr ammoni um acetate, trinmethyltetradecyl ammoni um chl ori de,
hexadec§arer W@Dﬁ%‘tl@mﬁﬂ*ﬂpm@dbbbm grecond: Pﬁ@fﬂﬁf iza8padB e apFesANemEHher i de,
et hoxyl dBs@HRiLEp SR ®RR theGheft

sui t abl %%g%%ﬁﬁy%t'?ﬂ?pg‘é@ghbéwﬁ? g%nele%% éﬁl oride salt of ane

10et hoxwmp@@tlaﬂkyl ani ne salt such as an 18-carbon al kylam ne with 15
mol es of et hyiene BX! dores ﬂ Alﬁelﬁfv%%n@%a'tﬁ@%&ef EQrﬁ‘pﬁL’sﬁlgn Nobel ,

Chi cago, I11. n| oni ¢ sur are sultab for use he

i ncl udecerpptiees A @wqéebm@t%ir@ptaéttﬁmeeb@slwr% akerh40 12 abost %t"/p py

al cohol [ R at ons
e thﬁe/egg(ﬂi%T Q&ﬁ]ggﬁ%hg&ag%é#ém cféf#ﬁléhteﬁgﬁ@bz Hﬂﬁ%ﬂ?&*&né% %/éeg%lﬁnes A

pref er r the @mppq:cewsdﬁtmg @fmtvmleeaWdhﬁ@bﬁtéu@érFftw@n@nﬁNhei@mlﬁé@ alkyl éofbi nati on
with th ti éwg e [ l-c I rfactant
such as%é}g&&ogégﬁt@%ﬁgﬁ %drrgéna%?g%a 1% 556%0%3%?%0%5 %9 aiﬁ%w tabl e
ani oni c(retawylate svhkreih saide alkyk s Iﬁel‘@@@f, |QY@|"E|d¥5 anawheéahmsmr en20aci ds
and thej en sulfates and their salts, alkyl sulfonic
aci ds ahéwﬁﬁéﬁn sagHjVé t(gl?é'g&l(ﬁget hoxy sulfates and their sal ts, alpha olefin
sul f onat es, al kyl am doal kyI ene sul fonates, and the like. Cenerally
preferred are those wherein the al kyl groups have 8 to 18 carbon atons.
Especially preferred is an al kyl sulfate sodiumsalt where the al kyl group
25 averages about 12 carbons, such as SUPRALATE WACE surfactant, avail able
fromWtco Corporation, Geenw ch, ON In addition to the above

i ngredients and water, the final enulsion polyner optionally contains

auxi liary solvents such as tripropyl éhe glycol, dipropylene glycol,

hexyl ene gl ycol, propylene glycol, ethylene glycol, 30 acetone and ot hers.
These may be present up to about 10% by wei ght,




preferably between 5% and 10% by wei ght, of the wet enul sion. Emulsion
polyneri zation is enployed to prepare the polyners of this invention. The
process is carried out in tw polynerization stages. The first

pol yrer i z&vizom/ops1e¢i des the core pol ymer (enul sion 1 ircTiUsecoerzmpl es
herein). The process is carried out in a reaction vessel fitted with a

stirrer and t ernal or, el r. heatin r i the charge. The
nononers to g‘é c%&?%ﬁr%@eﬁat{)lgéﬁ H'Eé):a%glog Ogrgﬁp‘g%()?bﬁgﬁ&ﬁw @% Cé’&%eous 5sol ution
cont aijni ng acelpbtyml@k eompbéidorn MQtwa?dg?/pmﬁ Kﬁg?(yﬂ;ftmt Qoﬁ’aby@/seﬁgﬂlt?/enth to
provi de an enul sj.on concentration o 0 0 wei ght . uai t he
Denper at ure. PR JnaTEE AbBGL! FPBRE SR RSN TEVEEHPlArer | 2at i on
in the presengfylQhmciagdfad Zatinexyl (ruspchahbereatdlpatnhsyany of the
commonly known agents for initiating the ‘pol'ynmerization of an

10et hyl eniscalheyyldmsdt)acatatel C@’@G@b@&wgmeguémteéwéﬁeyee&mm@yed initiators

i nclude 2, 2' - ram,.di | Qr L.de.

D 5 - azod] 1S (ﬁ%ﬁfj?%ﬂ%ﬂéfwg ;o?r@rg. PrordirBY HAROM DS bACsteary)

2, 2' - azobi s( Zmetit)agyiate (H-ethximesy feeth Jagriiade, Hexyi deeth)edn2ate;

azobi s(2, 4-di net hyl-4- hoxyval eronitrile. The concentration of added

i nitiator isC&E‘SQ%%M’BE%?W%%JR“@B&W)\?gﬁyb%?’?t“ﬁ%%yg@“8{ﬁ‘??%'a\tﬁeioéht of the
15nononers t @& mxupeltysreni. zetihe Foregomgr sleatynacrmdteeutiateami ght of the
resul ting po}rxnﬁr, smal | armunt%gof %ﬂ%gai n-transfer agent, such as an

al kyl t hi ol0 of "#NRGYRELEE TESTUPISHRdarBite, MPOBHEI BRAPTY ' HFERent duri ng

pol ynmeri zat i @Rgilddlet he second stage of the polynerization, the shell

emul sion is then added to the same reactor containing the core enul sion.
20The nononers t o The cPEst Serepesidan fughet rrsiulhe frmaglous P SiopLeR0%ebyan aqueous
sol ution contai:ni:n I I , L gani c
solvent, to tp\),‘?é(') |EH%§%%¥N%?@i%ﬁ%ggég%% rétﬁ%%%é@%@@b{)})ﬁﬁgﬁoto about 50%
by wei ght (ero), sewmn gefimed deorx anpioes MoepEiany selgtied femuthe @oups added to

h | ._and_pol ' i.on. i.s .,ipjti |l
25t erper abur 0B ARbaE N OEnt 6 ngE Y5y ElorioR. FheolPbeitebeet added
cat al yst, as Fileredblpednponertie) comsstpebsantriiyzat vioylidene chioridéf Seeht he second

stage polynerization is cor[%)I e,t(Ie, ei,tBer an anionic or cationic surfactant
i s added to tHOOSRIP S BROMMEHANGRYRHAPE: surfactant is used during

pol ynmeri zation, aifghd BMbedPHt % ARi-slage 3ARELtER oPPRAUrgeri zation. If a
cationic surfactant is used during polyneriZation, an anionic surfactant is
added after FOMPIBitip &ithaT copdrReaROAAPORIIdEhherebngeiBed@sstract ant are
present in t j t/h i I I hi eve t he
zeta pot ejralti %{5052@.5?%3'5?3?{%’6& ?F@ﬁfg‘?‘%ﬁ’%w gm%rg%]%%tte gqrhoglj\?/e t he

desi red chenitvagreapdomsistiagn ot alanstdatiilbiometioyi deyreceandiv BoststeoN-hi gh

al kalinity, hi ani oni.c_concentrat i or _high shear durin e of the
e st on. | n oV AR ERESRERE. A lnsaleth SR A ta s P can

5i ncl ude ot hesrradsti ti ves conmmonly used with such treating agents or
finishes such as pH adjusters, cross linkers, wetting agents, wax

extenders, and ot her additirfe@d&naym,)\bp-Close(mkidH.ed in the art. Exanples
of such finishes or agents include processing aids, foam ng agents,

| ubricants, anti-stains, and like. Ln partieul ar for fjbrqus
105ubstra'3t5es,wq1m H%‘?Httﬂe‘gﬁob‘t 5)&%& Gﬁ”pgbr?’?:‘ihal‘%hﬂr%%?récﬁ:* “a8\“/vetti ng agent
can be used, awgh;_ra@(@\)l- o1 Hemvii rathdnérsaife B-hydrodetRpnt de Nenours
and Conpany, | m ngt on Wien cotton or cotton-bl ended fabrics are

treated, a wigiRp@YiRks:{vhesah & 84 nNvagihyeYi asdariia and theeRVAFRESH EPC
i | abl f i {1l } | ked
R T S e L

i socyanate to fufrther pronote durab uor opol ymer
of the presemronanias reom,abbot 0o%aippimut 356 by bleghdaueiesady &nat #0uAn exanpl e

Speci al Ly tcn gk k55 8505 ERABIRRER, BN R A FEh P el € b ockea

i socyanat es aresealt soprdfedictaliioe fmsut UsFshembbot 3%y wikdght; plefériably of addi ng
a bl ocked isqcyanat nds o e particul ar |ication for the treating
agent . For r’rg'?%7 8*?04%ﬁ)g%%ﬁ@?gﬂF{y%%%QSFW?@Hgd%’S%Sﬁfog‘é{qaf NP eFoes not need

to be present to achieve satisfactory cross-|inking between chains or

bonding to the substrate. Wien added as a bl ended i socyanate, anmounts up to
about

5



25 20% by wei ght may be added. The fluorinated acryl ates and
fluorinated thioacrylates of formula (1), (Il1), and (Il1), useful in

form ng the conpositions of the invention are prepared fromthe

cor r espondioregosfiiiieé i nat ed al cohol s and fl uori nat ed thirasudaysesizerifi cation
with acrylic acid, nmethacrylic acid, 2-chloroacrylic acid or
302-fluoroacrylic acid usin rocedu a escribed,in U S 3,282,905 and
EP 1632542 AP%T"&W&\A{&@{%@S,Rg@rafhogi g%%ﬁéoﬁtsﬁﬁ%@rW?%r@de@?%rs of formula
(1) can be maskent roprobbeione fiods iesLdi 19 tabd et 8§ tnlightaseadrebipg to the
procedures di scl Ofgg in US ?3 890, Ség‘.{( The fluorinated acryl am des
of formula (BPOULT-PY OARPY F/‘IS’YWI? ul in formng the conpositions of the

invention, are prepfiet - j L iahe es by
condensation with acriyl ie];éda?g]isgagﬁﬁgjggil(g@,g&gﬂeﬂgzﬂ?ﬁﬁ?g?&dﬁgﬁﬁgp i de,

2- chl or oaér yICOBRREItEN SAMPrisde QY a Natst pubFedectgniieakasls.diimoabdet i n t he

presence of o/ : i.ath ' () 80 YR G a
nonhydr oxyl i goﬁééﬁggﬂ;ﬁ&%%@ﬁ’tm&ﬁrz i%éb%%ﬁtﬁea or Q?I%ﬁgg\%ééma
hal ocar bon swch rasredireterairtp abobiafieto abous 88% by whight aridempahémnc)

Fl uori nated al_cohol ful in formng fluorinat | ful toi
Che i nvent i oRerARPETRSS fioghe 5F miae Mbtheted e erGa B iaberdla G [0\ vay e 1
(CH OrnOH (| \doyRAB( CH2CF2) q( CH2CH2) r OH (| Ve) Rf 30( CF2CF2) q( CH2CH2) , OH I n

formula (1Va) the perfluoroalkyl group preferably is linear, 15 although
conposi ti¥ns cont ai n(ii)ng br aﬁé@a}éﬁfaiznc r@ﬁ:ﬁ%’éi kyl groups are suitable.

The perfl uoroal kyl et(lnggol S, RW@&@@@(@#@;%»@@?E{;@P@@% or 6 carbon

atons, are avail able fractional distillatio comercially

avai | abl e tel oner mture oR/prEFtGtmdaHkHerdH&HO)-E(RS5EH A i c 1 uori nat ed
al cohol s of farmi.a (1Va) that are commercially available include 201 H,
11 2H, 2H per fluor o- 1- hexanol, 1K, /H, -perfluoro-1-hexanol, and 1H,

1H, 2H, 2H per f | uar ot & anootegeobf 1 to aboutM; uori nat ed t el omer al cohol s of

f la (J.Vb), wherein Rf2 is.alj ~or_branch fl | kyl
naving 4 o 6 car Boncarsreccl Bepsinuyin ARRTRT T BRROLCHLT G ny 10 Schere

1. CH2- CF2 RR'id hydrofem(CHR Gt . i.. CH2=CH2 25 ol cum | R12
(CH2CF2) q( OH20H2) tOH (1 Vh) H-, 0 _Schene 1 R r2(CH20F2) q(CH20H2)ri (V) The
tel oneri zation of V% nyti @'fPuori de (VDF) with linear or branched

perfl uoroal kyl i ogi’ j he
structure Rf 2(mg%ﬂ%%i%@aﬁt?gbﬁ%p%@ﬂ?r@?@%ﬁaﬁ 04128,:12 cgrfbh to 06

per f | uor oal kylorgg.oup. For exanpl e, see Bal ague, et al, "Synthesis of
20 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.
25 Preferred compositions are wherein component (¢) comprises the
fluorinated monomer of formuta (1), wherein Z is =O-, mis 2, R' is CH;,
and R,J has 6 carbon atoms. Anocther preferred embodiment is wherein
component (c) comprises & mixture of fluorinated monomers of formula (B,
wherein Z is —O-, mis 2, R" is CHs, and Ry' has 4 and 6 carbon atoms.
30 Another preferred embodiment is wherein component (c) comprises one or
more fluorinated monomers is of formula (1}, wherein Z is —O-, qis 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



5fluorinated teloners, Part 1, Telonerization of vinylidene fluoride with
per fl uoroal kyl iodides", J. Flour Chem (1995), 70(2), 215-23. The specific
teloner iodides are isolated by fractional distillation. The tel oner

i odi des cWP 2®@/reated with et hyl ene by procedures defshaiusedsiorory. S.
3,979,469, to provide the teloner ethylene iodides (V) whereinr is 1to 3

o7 Tore: 10, BIRAEIOR] e 9e Lpdi flep (W) gan b, thgakefluth of eum and

hydrol yzed to pro he correspondlng 't according to
pr ocedur es dlwdjcmsaﬁdmsn WO 95/11877. Al ter natively, the teI oner et hyI ene

i odid be t d wit. m de fql

al cohol / fa?:/l) dcﬁgdrﬁh rﬁgﬁ g‘i@\éms'@g?'? TLIETE‘Ff "ﬁa?ﬁ ?%ﬁ”&ri‘ér’fo E%(Ps/" (1Va), and
(1Vb) derivegréferibit ¢ B0 bZBy WeiyHefand mytd ﬂ@f@aﬁaiyu@rtb%oansb ot byl ene, and
useful in formng fluorinated acrylates useful in the invention 1nclude

those |i stfed WaidHta®l @mpenenhi)giesip slebagdras oaeor mekel MBT®Sreferred to in
the list of | |
e list o %@%%'EF{ d fford tﬁggper 1 dn@.ss@@?Egﬁy%eaﬁﬂyiﬁbsﬁﬁ@ed thttétﬁ% exarrp es

her ei n, refer to I hear uor oa groups uni ess specl i cal y
i ndi cat ed ot Wéreigissaid akylieallined@o epdierid Sranahedhydn

ASOOF13( R0 é%@é%@é%ﬁé&ﬁ?@é%@%g R YeE) ns@f&ﬂm
10A8CAF9( CH2 GrFe3bidd Clya ida riASAROEHR GF 28 CEHREBLI2 S2@kific monomers useful
N 206713 Ero O 53 S0 R A PO VSR R T S OB B JevD pespyacviate, 2-

AL4OSF13CH2 Ot MBS @A orAbBORRER R (R D1HR) @Akt dch e nat ed

al cohol s of formula ?I Vc wherein q is a I| near or branched

per f | our oal kyycighexp matiegyiate éiwe%ﬂ%}@ @@MW@“@MW%@EPW i nterrupted
o corsi o PERRE B SRR B bR R S Y Sy hesi
(meth)acrylate, hexyl (math)acrylate cyclohexyi {meth)acrylate, lauryl
15 {meth)acrylate, fridecyl (methjacrylate, or a mixture thereof. Of the
foregoing, stearyl 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
20 one or more monomers selected from component () 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;
25 H-(OCH2CH2),-O-C(O)-C(R)=CH:

wherein a is from about 4 o about 10, and R is H or —=CHg,
One or more specialized monomers aptionally are incorporated into
the core or shell polymers of the present invention in lesser amounts, e.g.,
~ 0.1-5% by weight, {o impart improved cross-linking, latex stability and
30 substantivity. These materials include 0.1-2% by weight of 2-hydroxybutyl
(meth)acrylate, 0.1 to 2% by weight of 2-hydroxypropyt meth)acrylate, 0.1



Rf 3 O(CF2CF2)ql W) CH 2 -CH2 ol eum R? -0( CF2CF2) q( CH2CHAI

Rf 30( CF2CF2)g(CH2C_ H. 2)rOri H20 ave) (VD) g = | Schene 2 The
per fl uoroal kyl ether iodides (VI) are nade by the procedure described in
Exanpl e 8wer2o0W@nPatent 5, 481, 028, usi ng perfl uoroal kylecrinmghosatdrer s as a
starting point. In the second reaction in Schene 2, the perfluoroal kyl

et her iodide L) .1 S reacted Wth an excess of hyl epe a n el evated

t enper at ur e géé)f)%g\?@gfﬁ "CBYC\I’I(S@%&@’W%V&%W @Pﬁ@‘ba(?/%tapedé’r %’\ﬂ’)z%"’vw le the
addi tion of diyhybigheofapyride (eaimaediagut thermal ly, the use of a suitable
catal yst is pref err%d., Preferably the catalyst is a peroxide catal yst such
as benzoyl peroxi dEUONEBUPHERNC REVRNIG H‘éf?‘a%@@ﬁiuéﬁﬁillm%‘é?@)@'ﬂ&” HE acetyl

per oxi de. MorgwireheaRiibctdn®s BsHMehieEats) M:%Faiir% Qﬁ%n@cﬂ)él ertdBBhexi de. The
tenperature of ‘the reaction is not limted, bu a(TJe erature 1 n the range

of 110C td 138daple ¢atienisragsats Malbdeeiae ekanplel dedeny|irimgttyamnmbnivie cat al yst
and reaction é\c(éi‘é%ét¢i%§1yitQH5d¥&Emgn{uﬂymo§§e hours (h) to be adequate. The
ifi1ed’by an ha

product may be puri y ‘means Sepdrates unreacted starting
mat eri al fr orhexhgedyinaletipiadomonjunb btordids  trir edib yiortadédyvarpmehienT ed.

Sati sfactory yields t.o 80% of theory have been ,obtained usi ng about 2.7

nol s of et hy|%‘ﬁoé’“%eFﬁ"‘ﬁé}’*ategfa{%\’iﬁm'ﬁ%a?%|a”8ﬂihﬁf‘81 c%‘?fa%,"eg XEFRS at ure of

110 C and autaigenoublepi8issigisarfadiaheRahé Giethy BRickite 241tldf sand purifying the

pr oduct 3% distillation. The perfl uoroal k,?/l ether ethyl iodides (VIl) can be
t

treat ed h %’F‘@Mﬁ%‘?\é%ﬁ@?ﬁ&?“@ 38196V 1 &1earPRR adykEsriPe $¥6nd ng al cohol s
(1Ve) accor difget @f Qt’h?Fr’]e@l@ld{x%% éﬂc?n%lsoéﬂQOWUA@@?S tﬂgbie"h‘orrﬁhf@c%i vely, the

per fl uoroal kyl et her e i odi des can be treated w N- net hy or mam de

fol |l oned by dtoRal, Griergnlll. aprionigzdusiagieints. which are FWtathd tphese henst ogs  of
Ver Gher bi ; _ o oot
N

0
tetrafl uoroe ene Wt p uoro i 1és‘?lthS(Vl ) wherein g
is 1, foll owsdediywld, sGhatbiofetiofacsimeeillyl gharalioh®risg Byo dBsirdradtoos, and t hen

tel onerizgtion,w et hyl ene.. Th i gher hanol.og r i.s 2 or 3) of tel omer
ethyl ene ’i%odi"alg%e @P\Q 95?,%?,%;51%8 ﬂﬁ‘?’ﬂh&&@%@&&"hﬁ %ﬁ& - oR pressure.

Speci fic fl ugréhatcadxampahel Ssditadrd nosiehilsutBettat, mRgdfih bembpaties

30acryl ates us&fb%l in the invention include those listed in Table 1B Table

1B ConpoundSt¥ g cations euiaciarh ratrporpeaisd igoepistsobpaurizrtantn cH2 OH,
583 C3F7 OCF2 Chyehi2Ghiz k> OBASB BV A b frbid) SIEFR I Mpany, Northfield, ill.

Suitable anionic surfactants which are used herein include alkyl carboxylic

20 acids and their salts, alkyl hydrogen sulfates and their salts, alkyl sulfonic
acids and their salts, alkyl ethoxy suifates 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 alky! group

25 averages about 12 carbons, such as SUPRALATE WAQE surfactant,
avaitable from Witco Corporation, Greenwich, CN.

In addition to the above ingredients and water, the final emulsion
polymer optionaliy contains auxiliary solvents such as triprbpylene glycol,
dipropylene glycol, hexylene glycol, propviene glycol, ethyiene giycol,

30 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.



BSCAF9OCF2CF2CH2CH20H, 86CAF90( CF2CF2) 2CH2CH20H, B7C6F130CF2CF2CH2CH2CH,
1088C6F130( CF2CF2) 2CH2CH20H, 89CF30CK( CF3) CF20CF2CF2CH2CH2OH,

810CF30CF( CF3) CF20( CF2CF2) 2CH2CH20H, B11C2F50CF( CF3) CF20CF2CF2CH2CH2CH,
812C2F50CFOCR@Y@FR6 ( CF2CF2) 2CH2CH20H, 15813C3F70CF( CF3X@R20@R2@F2CH2 CH2CH,
814C3F70CF( CF3) CF20( CF2CF2) 2CH2CH20H, The correspondi ng thiols of

al cohols (1Va)_ ( (lVe) are ayailable fromthe. te] oner ethyl ene

i odi des by t?ﬁ@%%oi%?#@gﬁgﬁvﬁ?#cp@&agilg{{nser %Blﬁtﬂnnt'ntqgeprocedures
_descL i bed i n_ekawlf?&@h%ér@ﬁ).?ﬁﬁ@b&ideﬁslisl@é‘riga@g}}ginla?%ja&ﬁ@w (/éef,md_ )it.tehc_me exanpl e
is the reaction of the tel omer et ne jodides with sodjumthioacetate,

fol I oved by HYHYBFYEFENRNERELMEPHS (P8 Nerlinggr CORMBINCIThagmA ¢ 2. NacH
R12 ( CH2 CF29H%(r@oh@r@e%rﬂe@@yrﬁgﬁ?ééﬁt%g%gﬂg%é@ﬂeﬁﬁ an aqueods fur ther

enbodi ment of the invention is a nmethod of treating fibrous substrates to

i mpart oi |5 r E9ItIcETEPIENHAD At Eable SpERrient pre emienaivry aigpnipiselvens t he
surface of ”l@ g?&%é ér%%&i&%&ﬁﬁ%ﬂ%hoﬁ&é?ﬁ?s%o%bgmfgh?f .Lfs[]&lypqﬂllégg“ on as

descri bed abo e aqueous emul'sion o i'nvention i's a

directly to demprtatlie ipraisetit atate 403CHe abend&d &d toetfecdnd wat er - r epel | ent .
The enmul sion of this.invention is _applie | on rgn.admxture wth dilute
nonf | uori nat eoé)l%?rmpg ,m @P RAPTH Gt &N a{og:gggiqaéaq¥§e§t %ﬁg@aﬁéﬁy T By

fini shes. Thenywiescomoniamode agpid & iktiathginapofyatdritatiogof aci lity,
retailer | ocatri&an,, O[ﬁstFri or to installatjon and use, or at .a consuner

| ocat i on. 1R BHINS EENGTRisee8 RIS SLCH CABTIRTHETPIRYSHAR KB 0T the

i nvention i nghaldge bP0sLoASsHIRSFEMRASE Q%&@ﬁ&ch%ﬁ@e?ﬁ@‘-éﬁd&ﬁls@&}tyﬂ@r s of this
invention are generally applied to fibrous substrates by digrayl ng,

10di ppi ng, pdddiie:d,2 ceobistremetinroriabamidina)Kisirodteridsnand2ans of t he

i nvention ar 14 L | 5.t I from about
5¢g/Lto abpﬁﬁé@?@?%ﬂﬁ%@&&'%ﬁ&f ? lre\c{)\%igfé)eduﬁ%g&g%ﬁ%r%géggﬂ%g@%b g/ L, based
upon the wei ghitiatof ist teeiafly D1 ytofabool R 2t dweight, Sieead oAftheweeht esthel | qui d has
been renoyved, for ex e squee roll the treated.fapric 15is dried
ona t hon_ Bur BRI EA 20 Br ot Hega s entpbmergeebySt hEet 8P HE ar | cast 30
seconds, typirealitiyg 68yH86, ssegiondsuntSet b codin-fgheampeesucRpeldency and

durability. Wile these curing conditions are typical, some commerci al
appar at us na;ﬂ'%*gpi%"’ &?quﬂé%t%%@ Fi9ftFe &S PRICFELEPEEENt4UrE¥eci fi c design

features.  20AdhédekioRMhPHEREbNEIARIRICBEDCHINRM iRnsiey a f i br ous

substrate hawr&g applied to its surface a coré-shell enulsion polynmer of
t he i nvent i orfragsion és/ineaAdgied éa 16 $a8e reRCEarCoatAiINing e evregredsisnbst rat e has

Sty B nShe R AR DI ALl r0 S %0 veTon.
aqueous soiution containing a suitable sun‘actaﬁt, and optionally an
organic solvent, to provide an emuision conceniration of from about 5% fo
about 50% by weight (emulsion 2 in the examples herein). This emulsion
is added to the core poiymer and polymerization is initiated, usualty at a

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

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 poiymerizatioh, an
anionic suriactant 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



substrates include woven and nonwoven fibers, yarns, fabrics, fabric

bl ends, paper, |eather, rugs and carpets. These are nade from natural or
synthetic fibers including cotton, cellul ose, wool, silk, polyam de,

pol yest erwopobwmosséi n, poI yacrylonitrile, polypropyl erreT/rsaysnyomyl on,
aramd, and acetate. By "fabric blends" is neant fabric nmade of two or nore

types of 30f i |ca se bl ends af ..conbj nati o t | east
one nat ur al tﬁ?ﬁlg}lé P&ﬁ?f“’%ﬁ@”@%ﬁi%ﬂc@ ?tiaﬁgf cgn@ﬁor&saﬂ include a
bl end of two high amalmnﬂyaﬁmgh@lmd‘riid)@ir&:eﬁframh toMpighr sHERk eusyYR LS bf hef | bers.

Car pet substra n&gs can be dyed, pignented, printed, or undyed. Fibers and
yarns in the ©¢&¥'Bet substrates nmay be dyed pi gmented, printed, or undyed.
Car pet substrat es £ aRother SHBYAIREND the BEFPHEREN oﬁhh%%mﬁ% B o Which it is
particul arly advantageous to apply the conpounds of e present invention
so as to isnparGlugdepiéer Q%W%mﬁ@ﬂ’éysﬁﬁd\r igeichdrepding deesurh as nyl on)
5pol yester, The enul si ons
of this |nveﬁﬁ%’%ggggﬁg%@%t&fﬁég@g%:ﬁﬁ%&%h\gggﬂg(&bra e"&lirf ace repel | ent
to oil and m@x@nde‘r@andeﬁ@rl@dﬁyeskndun@bltbom‘ﬂ;ielredmnltma pite | aunderings. The
pol ymer enul sions of the gr e%ent |nventlcz %HSO have the._advant age of

provi di ng su a%%ﬁ? SHE) TWRTEE OF BRERP T WS%%?WSELBWHHWI uor oal kyl

groups havi ngagbhtsmmeaxﬁtszartzpst@mugnﬂtrf.eamd@onn@Taﬁrmlaersrehbemd sions of the
present invent L’Oﬂ are advant ag[eous in that the){r can be used under a w de

variety off apPPPEaEs oMNebRIRSSRY caden faPriasare replash giwsHingragentvet hods

The fol | owi ngahestifg, @u&pﬁmtﬁmw@ Msé‘\ﬁanbﬁletfhﬁn EXARf Bt deSTest Method 1
- Fabric Treatnent The fabrics used were 0 % Nyl on and 100 % pol yester

avai | abl e fr GYABRHEiang termmanyL, WllnBumOm@EoﬁNhﬁdagittmri escotioneblended t | VA,
24503 whe ! ABEAG AT LIAALSH WA RARmAdUEoUS U SRErglRRsl he core-shel |
emul si on pol yner using a Conv I ona i pping Srocess. The
prepaied 200@&63%AFRE§&%EfépﬁﬁdaMBfm%rtmmnqmmﬁmmﬂﬁ?mﬂﬁhemandgbg Eﬂeh .
i nvention _were di i pni ze er to achieve a a avi ng
o' 206 by wel ght  StPupeltd RebReBRErante I ke AR ds SuliiRVeda el gt 5%
fluorine deSIb@rmmd th lfhet Neorbrapmkest thé pﬁ@éént ﬂ@eﬁﬂ@ﬂﬂtfor SN2 b3 12

(available fromE. 1. du Pont de Nenours npany, W I m ngton, DE) was

al so 25i ncl ud&N%eR '?%aﬁéﬁeh Aé'te@r@%"’lﬁya\ﬁél*t@?@ b*ﬁ%@df'%ﬁﬁatﬁd% padded in the

bath, and t henmxeerrdBayiAh bRARKRLTGY CoyepseidlipUehfcadliighet Pi ckup was
around 50 - 60% for | on and 80- 90% for polyes t pick up" is

t he wei ght ofPOthHé\fuba@ e ePUMMICTHahf aydiablenblbeiasihispriiagatas aippgldced to t he

fabric, based, %%g&d?geyh IRt eHest rQBH{ﬁ?ra'd‘dm %]Blok@d sﬁcw (%ured at

30appr oxi mat eI y m nut es I t r eat ment
and cure aboutepgbds &8 tHeoparscuiaTastlichidrhfod tige %remtgeagdﬂepéb!r mneﬁ/oﬂ'he wat er
repel l ency of, a treated substrat s Jreasured.acc e DuPont
Techni cal ~ LaBdf 8?93995%?‘%’8”%% B@fc\é?ﬂ% tﬂ?i‘f‘@?‘g b@% eci fications

and Quality @@hrewelsaﬁﬁabt@ry &rbss- maitm@ae@mk@iamsmﬂad:ﬂﬁg tdqh@r m nes the
resi stance of trea u strate to wetting by aqueous |iquids. Drops of

wat er - al coholSY tfﬁtﬁr Srlﬁb?t'ﬁpfegé%)cﬁéﬁ%tpoﬁ@od‘ﬁfé Ltﬁ’ltac’:’é)dubn the fabric

and the ext enpophy %@@% et fddagy i s determined visually. The test provides
a rough index of agueous stain resistance. The higher the water repellency

rating, the betterhefeotinated pstyiaieeantdusinienh ddoamystasar’ éomasa {lp st ai ni ng

shoun 1 the Pbron i ubi T TR OB S ireg Bhe 3t BRI i For ©
conveni ence. pﬂmara@@oo*fth@ cﬁrream@r@ftlsoramecdeltehm red ﬂbwnsatbd ftiioksi ng one
rl]gll';br reo? At gﬁé{nﬁ%%?glgas%clg{] w-[h aary&g acrgr %a%%hjcla%ld %acﬁorogcryflc aci otreSt 1 quid.
30 2-fluorcacrylic acid using procedures as described in U.S. 3,282,905 and
EP 1632542 A1. Alternatively, acrylate and methacrylate esters of formula
(I} can be made from the corresponding nitrate esters according to the

procedures disclosed in US 3,880,376.
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Wat er Repel |l ency Rating Nunber Conposition, |sopropyl Al cohol Vol. %
Distilled Water 1 2 98 2 5 95 3 10 90 4 20 80 5 30 70 6 40 60 7 50 50 8 60

WO 2009/015136 PCT/US2008/070747

The fluorinated acrylamides of formula (1), (I1), and {li}}, useful in
forming the compositions of the invention, are prepared from the
carresponding fluorinated amines by condensation with acrylic acid
chloride, methacrylic acid chloride, 2-chloroacrylic acid chioride or 2-

5 fluoroacrylic acid chioride in the presence of a base, for instance,
triethylamine (TEA). Typically a nonhydroxylic hydrocarbon solvent such
as toluene or xylenes or a halocarbon such as dichioromethane is used in
the condensation.

Fluorinated alcohols useful in forming fluorinated acrytates useful
16 in the invention include those of formulas (IVa), (IVb) and (IVc):

(IVa) R (CH2)mOH
(IVb) RA(CH2CF2)q(CH2CHa),OH
(IVc) RfO(CF2CF2)o(CH2CH2),OH

in formula (IVa) the perfluoroatkyl group preferably is linear,

15 although compaositions containing branch-chain perfluoroalkyl groups are
suitable. The perfluoroalkylethanols, wherein mis 2, and R’ has 4 or 6
carbon atoms, are available by fractional distillation of the commercialty
available telomer mixture of perfliouroalkylethanols. Specific fluorinated
alcohols of formula (Va) that are commercially available include

20 TH,1H, 2H, 2H-perfluoro-1-hexanol, 1H, 1H,-perfluoro-1-hexanol, and
1H, 1H,2H, 2H-perfluoro-1-ocianol.

Fiuorinated telomer alcohols of formuia (IVb), wherein R is a linear
or branched perflouroalkyt group having 4 to 6 carbon atoms, are available
by synthesis according to Scheme 1.

_ CHy=CF, .
R -1 i R (CHoCF o)l

oleum
R# (CHZCF2)q(CHzCHZ)OH R (CHpCF,)o(CHaCHy )l

(IVb) 0 (V)

Scheme 1

i1



40 9 70 30 10 80 20 11 90 10 12 100 O Test Method 3 - Water Repellency -
Spray Rating Wat er repellency was further tested by utilizing the
spray test method. The treated fabric sanples were tested for water

r epel | encyolxyosfoatiboOw ng t he AATCC standard Test Met hoddhais2@R44896,
conducted as 5follows: A fabric sanple, treated with an aqueous di spersion

at 53 U5 oo PapbtRReerRparty e abSud ML BT e or Beielolampr e 1
securely fastper’fe;ldarcﬁmkya iqalided isavatekn@wng abd pretiicgs hooposnghotthat the fabric

is winkle-free, p.LS pI ced onthetestl §tand so that the fabric
is o facing &HUCt?Ff:eﬁ géé q:nk_ )t WRBTET Gif 8‘5””‘2'@?@3 18 @+i'Q Csoured into the
testing funn%brf%ﬂca'r@é’bkﬂ@réﬁlﬁ Ml Sanide, %@é%l@gﬂ}é) ot e §@hinégs apr face. Once
the water has run thriough the funnel, i's rapped agai nst the edge
of a solid offpedralef teionkes, Fabr1.d eﬂ%w@ttaa\mvwm o1ige vidgr ees and

rapped again AATCC is
st andar ds founﬁhl n tﬁhtl% Wléml ca %51 %Oﬁg@ﬁ%?g %tggpﬁgﬁgurface
t he | owner théeiqmebmdlcmssobrehmigtedrbgrfrachenalejmﬂﬂb%‘cyThe\temﬁezdledﬂees no

wetting, a 90 tt|n three ) denot es
wetting si gnlcﬁﬁgﬁq %fﬁ%‘i%fﬁ%tthy?e % @%@d%(f”s gcr?)ch@%% ﬁtg?gtg 70 denot es
partial wettitherofdd e telppﬁreﬂ%kmtdlosidéé@@ﬁwh@reﬁw den@t s mekd.i ng of 20 the
entire uppergjabrl C surf enot es %nPI ete wetting of the | ower

o Leoer R L gBableier S e iodees v DeaBs Heatedanin GEUMERNY 60° a6, 1e or 86

i ndi cat es pefh@/@fdgﬁzfé@l%' pREBAATR @r@seéﬁdtﬁgltbzbm%r éi&@M@lS‘éRﬁb‘} BeBsdinganki ngs.
Test Met hod Repel | e gi(ay 25The treated fabric sanples Were tested for
esad |

oi | repell ené@%ﬁegumcﬁlwt BIYVOfISANTET. Aliendialive!yTé lelaperod No. 118,
conducted as ft@hér%"fﬁd;d%sf(@géér% e% wit] ﬁg&@%x hp?ﬁx’heaﬂH&%bsb sper si on

of polyner as previously 'descri , IS con or a mninmumof 4 hours
at 23 C + 65 e@iaylelcahol%ﬂ:ldhhmroiyts;s prior to testing. A series of organic

| i quids, 30identi win, T ar,.e n e w se to the
fabric sanples. ngﬂFﬁﬂgwqtﬁd fefi%m%@\‘égtfdﬁu[%Zraé@p&@tgquﬁg%&nt Repel | ency
Rating No. 1)tetomazgmpof(»amﬁ@m ﬁ@d&r@ieyarﬁ @mylenedaradraéeﬁm lﬁffor@mﬁ\§ m. vol une)
is placed on ea(;h of three locations at |eas he drops are

observed for 40TR3ED AT/ ales Usell ipriae ygnien ﬂ’ﬁi"@eﬁﬁ?ﬁ‘%kﬁte‘i %T%ﬁiet he three
drops are stiql 'ﬁ*@@‘bhﬁ@bgFP @h@%c}%gﬂqg n@fewe@l&bngtrﬁerl%veﬂ d;séeencdmps three

drops of the next highest numbered |Tquid are placed on adj acent 5sites and
simlarly obsgopels, frofades §8cpddS3, enden b‘ra)@mml@s |h§re¢rmrrefeﬁ@ww8ar

20 perfluoroalkyl groups unless specifically indicated otherwise.
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until one of the test liquids results in two-of the three drops failing to
remai n spherical to hem spherical, or wetting or w cking occurs. The
oil repellency rating of the fabric is the highest nunbered test liquid for
whi ch t wowofzetstesiBhir ee drops remai ned spherical to 10hemispieniocal , with no
wi cking for 30 seconds. In general, treated fabrics with a rating of 6 or

nore are consi dered good to excelle ﬂggzgrics having a rating of one or

greater can be used in certain appli fofis. Ratings of 0.5 increnents are

determ ned by subtracting one-half fro he nunber in Table 2B for
borderline passing m&@xt l'i quid. %@&%ﬁ% 2B G| Repellency Test
Liquids Ol Repellency,Rating Nunber Tes lLuti,on NUJOL Purified M neral
Gl 2 65/35 Nujol/n- heQidecane by volc}.ﬁﬁ%é'a{%é%s n- hexadecane 4
n-tetradecane 5 n-dodegane 6 n-decang,FyCHRCHBREOH n-heptane Note: NUIOL

is a trademark of Plough, Inc., for a mneral ail having a Saybolt
vi scositySof 360/390 af338 C and a spebifiHeChkaA.ty of 0.880/0.900 at 15C.

Test Method 5 - Wash Dggability CoF13(CH2CHz)20H,
A5 CsF 13(CH2CH2)sOH,
AB CaFgCHoCFCHRCHR0H,
A7 CaFo(CH2CF 2)2CH,CH0OH,
10 A8 C4Fo(CH2CF 2)3CH;CH0H,
Ag C4FgCH2CF 3 (CH2CH3),0H,
A10 CaFo{CH2CF2)2(CH2CH2).0H,
A1l CeF13CH2CF:CHaCHL0H,
A12 CeF 13(CH2CF2),CH2CH20H,
15 A13 CsF13(CH2CF2)sCH,CHOH,
A14 CeF13CH2CF2(CH2CH2)0H,
A15 CeF 13(CHCF2)2(CH2CH2)20H.

Fluorinated alcohols of formuia (IVc), wherein q is 1 and R¥ is a
linear or branched perfiouroatky! group having 2 to 7 carbon atoms
20 optionally interrupted by one, two or three ether oxygen atoms, are
availabie by synthesis according to Scheme 2.

ICYIIE
R c o R O(CF,CF,).|
f £
\O/ \CF e s
z (V)
¢ CH2=CH2

oleum

RPO(CF,CFp)q(CHoCHL) OH ~tt——— R O(CF3CF2)q(CH,CHy)
(V) H;0 (VII)
q=1

Scheme 2
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The fabric sanples were |l-aundered according to International Standard
speci fies donmestic washing procedure for textile testing. Fabric sanples
are loaded into a horizontal drum front-1loading type (Type A 5 WASCATOR
FOM 71 VP¥Dahysiesizaut omati ¢ washi ng machi ne wi th a baldcasiszéeeadi7io gi ve a
total dry load of 4 I b. A commercial detergent is added (AATCC 1993

standard Referenc h h ogrammed . with high water
| evel with warm @Pgﬁgﬁ@g%weéwqéf @I)\rq\%?éﬁg%%wr&e %gﬁdlﬂ'ﬁcl e foll owed
by 2 times 13estritddein Hxangrie B@AE Phent 2,481 028 essisg porfdbycalikkheinganpl e and
bal | ast are shed a desi gnat ed nynber of tirres.\(AgIéwVfor 5 washes, 20HW for
20 washes et %QFS&W&B&Q@W : il%#}f’oﬁ?&f’@?é‘?a(‘tﬁﬁ@ MheENeEB % S&sanpl es are
dried in air pgfiRfodik@rRed-Wdifle a/f isrcheddRiigssn léice%s%ﬂ@m%et@crﬁ?ﬁrature of

135 - 160 C, 30 seconds on each side. Isivaterials The followng materials
wer e used 5i n dlvatedkigrnesaiure and pressag te proyide ielgnessetayliodidedit-evi at i ons,

t rademar ked ; oAt er sed, d ; TP A ossary of
Mat eri al s Deglg?‘%?g%%%gﬁgrcﬁghﬂg%e/ str u%?%%’gsggﬁr ce %Mﬁ%\ﬁ%
Cct adecyl ami seit#ike catdisé Is, prefarealy &I refdralfiy H@XcatBiksbistar patorigk catatyaol

Sechy! ene 0408 dgiel SHIOCII P e RED U B S SUSRLD, 1 20
Chi cago, |L acEfl pebhier Wiakgrpletadipmeaidipkidaehtalysii hathyl ate  MAM
2': EEt hyl Ollg acre}{l anm d‘E A% dr %Qtu%gm%e}'laactc%n ig/l nlo}iNhar%%gde,’bu\tA!a teHnEIF\:a@rature
ydr oxy'dt TRt alhs eanRe
in the range of 110°C to 130°C is preferred. The reaction time may vary
with the catalyst and reaction conditions, but we have found 24 hours (h)
to be adequate. The product may be purified by any means that
separates unreacted starting material from the final product, but distillation
15 is preferred. Satisfactory yields up to 80% of theory have been obtained
using about 2.7 mols of ethylene per mole of perflucalkyl ether iodide, a
temperature of 110 °C and autogenous pressure, a reaction time of 24 h,
and purifying the product by distiliation. The perfiuoroalkyiether ethyl
iodides (VIl) can be treated with oleum and hydrolyzed to provide the
20 corresponding alcohols (IVc) according to procedures disclosed in WO
95/11877. Alternatively, the perfluoroalkylether ethyl iodides can be
treated with N-methy! formamide followed by ethyl alcohol/acid hydrolysis.
The higher homoiogs of (IVc) wherein q is 2 or 3 are available by
telomerization of tetrafiuorosthyiene with the perfiuoroalkyl ether iodides
25 (VI)wherein g 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 avaiiablé with excess ethylene at high
pressure.
Specific fluorinated alcohols (IVc) useful in forming fluorinated
30 acrylates useful in the invention include those listed in Table 1B
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Al drich Chem cal Co, DDM dodecyl nercaptan Aldrich Chem cal Co, DPG

di propyl ene glycol Al drich Chem cal Co, VAZO 56 WSP 2, 2' - azobi s(2-

nmet hyl propi onam di ne) di hydrochloride E. |I. du Pont de Nenours and Conpany,
W | m ngt oW DE/GUPRALATE WAGE sodi um al kyl sul fate m xXrQres2nwestoco47

Cor poration, Geenwich, CN Conpound A6 5Ethylene (25 g) was introduced to
an autocl ave charged vmth C4F90HZCF2+ :lr g) and d-(+)-linonene (1 g), and
the reactor heated at 240C for 12 h. Aalgl(é—éroduct was i sol ated by vacuum
distillation to pr ovb CH2CF2CH Fum ng sul furic acid (70n) was
added slowy to 50 FOCH2CF2 and m xture was stirred at 60 C
for 1.5 h. The reactioBiwas quencireOOM.CR.CHsCIHabld, 1. 5 wei ght % Na2S03

aqueous solution and heated at 95 C f h ottom | ayer was

separated and washed h 10 wei ééi@mg}#acet ate and distilled
to provide CAFOCH2CF2CHECH2CH ( comoewrdcAOH.dR.¥: 57 C at 2 mmHg 15(267
Pascal s). A6-nethacrvlate ?5!% Tol Uehe sul fonic acid (p-TSA, 2.82 g,

0.0148 nol), nethyl hydBéqui none ¢NERSFA30)a))2Crebtthound A6 (120 g) and
cycl ohexane (121 ni) wgge combi r]%q:gtj@}:acfz (g@k%ﬁ%pped wi th Dean Stark
“to

S5trap. The reaction m xture was ‘edted met hacrylic acid (39.23 nl)
was added, and heati ngB6ont i nuedCffeD(QR.CF ):0id-Ubb&H .St ark trap was repl aced

with a short path distiplLlation ¢ ) water was added to

t he reaction m xture, Pgl | owed b@sﬁég@q;ﬁfﬁa%% ycl ohexane. The reaction
m xt ure V\a)sfcool Ied to 3Iagut Sg CsFiie(GrRCropCHagerOWas pl aced t0|dn ad
separatory funnel, was wi t 1 0.S ca i on ri ed over
anhydrous MySO4, and t sol vent %@9@%&%%@&@&05 essure to

provi de CAF9CH2CF2CH2CHZE- C(0) - CEHRLE ¢ CB.CBIL O (r;;q%@m bp 47-50 C
at 0.4 nm Hg (532 Pascals): TH NUR é)cog%) %[ %2 % , 5.59

(1H, m, 4.39 (2H, t, B'E 6.0 HAsFs CeFSCFa)QF@@C(FzQ aqiézﬁHzCsz (2H t-t, 31
= 16.5 Hz, 32 = 6 Hz), p}p94 (3H.cPodRer3RH Mk cropmeston |

15 B13 C3F7OCF(CF3)CF20CF:CF 2CH,CH,0H,
B14 C3F7OCF(CF5)OF20(CF2CF 2)sCH2CH,0H,

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,

20 2173-183 (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
R (CHaCFo)g(CHoCH)l  ———m R (CH,CFp)g(CHoCH, ), SH

(V)

25 A further embodiment of the invention is a method of treating
fibrous substrates to impart oil repellency and water repeliency
comprising applying to the surface of the substrate a core-sheli emulsion
polymer of the invention as described above. The aqueous emulsion of



Et hyl ene (15 g) was introduced to an autoclave charged with C6F13CH2CF21
(170 g) and d-(+)-linmonene (1 g), and then the reactor was heated at 240C
for 12 h. Product was isolated by vacuumdistillation to 20 provide

C6 F1 3 CH2 CFRCHPEHRIB6 Fum ng sul furic acid (129 nmBcmwasemadedr slowWy to
C6F13CH2CF2CH2CH21 (112 g). The m xture was stirred at 60 C for 1.5 h. Then

t he reaction n IC t %.aqueou 03 and
heated at 95 tp(é’gf%v%%gorgh%gpppﬁérﬁggﬁ%fﬂ?g%;(ge %a%’bggﬁ 8¢ Jeﬁéefgﬁd’ "washed with
10 wei ggtz?S(f;ﬂudwmatax}@p%ﬂientiq[ltmuls@ntﬁﬂﬂﬁm namhtldm & agii @dlagcﬁwemﬁqw dg (1. 07
corrpoun ac .uene sul fonic aci
oD 0056 ol R IR G S A as oM S b R EKIER0 g 0. 14 Tol)
and cyci ohexan@irhdft dHent\6f $hisksC oY affbddiich édrﬁ‘@é‘aﬁﬂ Rped with Dean
Stark trap. The reaction m xture was heated to 85 C, acryllc acid (12 n)
was added sandn@ade¢tHgng &stlibhuelgileropcatipr or pher IDdegialgttioniendrusg. @as repl aced
wth a short gt&) r'hﬁr'liﬂhg%d on colum, deionized water was added and the
d

cycl ohexane stll € reaction mxture was cooled to about 50 C,
transferred to a $epavatargiratemsielablaaiod preasihied the teti®®esiodi um bi car bonat e

A SR N R RS

Hg (266 Pascahzs)lmvébthMFé GERRTAB, aé@@dl\ﬁmbrcﬁ}s%béﬂ:htes C!;pr 17.3 Hz, J2 =
14HZ) 6.1 (1H, Jl=}'Lj7.3HZ, —105%% d-d, J1210.
5 Hz, J2 % 1. RiBS:, Da@dk{@ popinet wey- knowwﬁ‘—ﬁ??ds 2 Tagempll %‘S( mhe , 2.42 (2H,
t-t, J1 = 16.ifvdrition dée ger@er@lh{;@ﬂuted Wh%er(t%'\ébﬁ%éﬂtrét%% o¥‘fr@5ﬁ$ Q@&Ityl ate

Corrpound Al'l was treated nmet hacrylic acid in a simlar manner as
descri bed ford @/héOAbOllf—H?ﬂSJLaP@ferabih‘efquﬁ)ﬁbﬁw T otita@bout 50 giL,

R ot hacr y1 rsee vhoa A beBRERRNE A S Be ettt lensifade o © °
el 1
oyl ate S sdhed B e ofirka BY hagi BE e E9e o b B0 E: oyl ene
(56 g) was lrm@@uee@eb@ac%nwﬁawbevmocémbgaﬁ Butth cGiigl3trdiees2) 21 (714 9)

and d-(+)-1linonene g dg he reactor heated at 240 C for 12

Product was i'SoFSNEHaBY éﬁé’ljﬁ)ﬁﬂ W&'@.th%ﬁt&m&@n&ﬁwm@e typical, some

CeF13( CH2CF2)3RhRGHRL ap SR EAR(RER SF MR RS inédd rgbs BREa DB f or mani de
(81 nmL) 25 were heated to 150C Tor 26 h. The reaction was cooled to 100 C,
fol |l oned by tSReciigdesiobredfrasat er to separate the crude ester. Ethyl

al cohol 1n) a t he crude
ester, an% t he reg‘gftu ﬂg%P%\ﬁgS@[n% lr%r égﬁat r%é&gfr(v%nigﬁ Sé{vﬁ%@t %gﬂs&értrgmte and

et hyl al coholhawegenptiedieis byrfatiest Coleatried rerauision IweEymwfmmngﬁim ude

al cohol was di ssol.veﬁ i,n_ether sulfite, water,

Ao Dol et ARV GSly HBe S eSS ot hle B B R FRE ARG o

distilled undentenactfigmtabopt 005d8 tﬁy@!ﬁ@gbtrtd aiodt 0 3P b Gveig b?tl 2-acrylate
p- Tol uene sul f oni aC|d net hyl ydrOQU|none (0. 043 g), conpound

A2 (15 g, 0.031 I‘t?b'eéHgSté@i@g&?&%f@f?%SH‘% rRjRs ol ROMIPHEd in a flask

equi pped i t iy, gsibaag Ir%tﬁfekwé\Féi‘PandTH@nW@%tﬁ@?s g@ﬁfé Wisiceampheated to 85 G,
acrylic acid nol ) was added heating continued for 24 h.

The Dean St ab&@n%apams!aaé“mra@el awdtaareets. hahesq)aetewnaﬁ%fmm ratuwhotol um.

Dei oni zed_vatcriuns addet A0fly AR EYERREX NS LAL Ll eicThs Least | on

m xt ure was to abou t’he ayer‘ ans
separatory fumiw!eﬂnvvasltyed‘yimntthlelﬁ@@;of@psked'euzrayb_npraﬁdmrmﬁrex@ahdt| on, dri ed

over anhydrous entrate 0. provid
Chr1a( oo Poeitior B BPGs BRAEETS as i B8 o basr mare YeRBPhacr vl at e
Conpound 6l 2 fipess. tTypadaaq, thetd brBEBaed ¥ lcombatdiidniol adleskidnahatlfranner as
described for_the Al 2-acrylate formation to provide

fiber and at least one synthetic fiber, but also can i nciude 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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C6F13( CH2CF2) 2CH2CH2O- C(0) - C(CH3) =CH2 (15.5 g, 91 %yield). Conpound B3
C3F70CF2CF21 (100 g, 0.24 nol) and benzoyl peroxide (3 g) were charged
under nitrogen into a vessel. A series of three vacuuninitrogen 20 gas
sequenceswwasodhensexecut ed at -50 C and et hyl ene (18 m;r@260k/0n) was
i ntroduced. The vessel was heated for 24 h at 110 C. The autocl ave was

cooled to 0 C_an endaft ssing. Then. the pr t was collected in
a bottle. Th&afﬁ@g&&@?” %ﬁ?ﬁf%@%ﬂ B%i e%@me% @R (80 g,
80% yi el d): @béﬁat@@@aﬁ%e&oﬁfﬁd“@ dr?é@@@e%@)ostréte@téﬁnﬁf&t iPfs
C3F70CF2CF2CH2CH21, . (300 9 0.68 nol) and N- nethyl -formam de (300 nL), was

heated to 15(5335WWZ@‘4‘1’“ aﬂ%‘HSfon@pFPE)éﬁlﬁ?Qfﬁpwsdﬁéﬂ“eﬁ%@nh@@@tf%ﬂ | owed by
t he addition f tigr Egelp% I;.ﬁgﬁ, (77 mL)
and p-tol uene%sauél/\{?empgﬁg%g%fé%?gﬁo gsq\rf\gggeg%y%ﬁ’?%(ét&ﬁé g e’ester, and

t he react iSon PRYSSEri eotis, and PEngs fod poiyBster and esttorThen et hyI formate and

et hyl al cohol wer e de product
was di ssolved in qhg e?ﬁulg Bﬁgﬁf%s iEQ%rgdo\ﬁuaer%uu;é sog] %H]ggﬁ&f h[e S“%@g{?ga and
brine in tur rsprfebemMIeedoNandmgeesThmmﬂﬂéatyels dﬂr@btemdumwm t hen
distilled to,provide C%E OC[ZZCFZCH CH20H (B3, 19 . 85% el) bp 71-73 C
at 40 nmtg (535EEHAgS: YA AMyfigons of t epPrEf%Em EnLen £ ﬁl Scid (1.14g
), met hyl hydrogubvenegd 8f B86icig smrmﬁém&?wrmé%mafrﬂﬁ@lsﬁd@b@éﬁﬁxane (49nm)

were conmbined in a f|lask equip a Dean Stark trap. The _m xture was

heat ed t 085 Pe'"ﬂ%@@*b!o{/&ﬂow %ﬁifd?& from abouhR P APy 7 eargen giqms. @h@‘rL) and the
heating io C%’Pﬁdlﬁlﬂ@é’o@ﬂwe"bregé?ﬁ w%ﬁ([]o@ta?ergd&frﬁ&?m 2 if ﬁ'@tgd%gﬂ: a short

path distillation columm, delonized water was a fol | oned by
distillation L@EdeEbﬁe\k%eaﬂﬁmef a@d@ﬁiiﬁncmd«mm‘edumis toeiob@bilityo about 50 C
and the bottom |l ayer transferred to a separatory funnel, washed with 10%
aqueous sodi UeshMefiidstsnat e, dried over anhydrous M504, and 15 concentr at ed
to provide C3F700F2CF2CH2CH20O C(0) - C(CH3) =CH2 (56 g, 94%yield): 1H NWR
(CDCI 3 400 M—Iz) G’hﬁéoi(owihg Hsting piceflitds wigre weed3n (EHExamplds= 6 Hz), 2.44
(2H, t-t, = 17 Hz, 6 Hz), 1.19 (3H, s); M 399(Mrl). EXAMPLES

20These exa g are : Estra%lve and are not to be read as limting the
scope of ed by the appended clainms. Exanple 1
Thi s exanple |IIu§g gtes the formation o enul si on pol ynmer of

the invention usi aRNGS- L@P&g@fﬁ&%@ﬁ\*yﬁ% ?%199 dt@%‘é’eSt?héVaZ'@@l?npom tions

of Emul si ons #bnaBdiA tbﬁ*rﬁdilan BhGAY aJ},@ré?sorir%;ae shel Jasehespeet i vely, are
listed in Table 4. % i CL(F)re@%)ndﬁShel ’Is?r(gn Co 5§gl ?ﬁ%n for Exanpl e

1 Material Eaﬁnosw@quateg vﬁhjhg.a@negus glspersson of the core- sheH emulsion
polymer using a conventional pad bath (dipping) process. The prepared

20 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. [. du Pont de Nemours and Company, Wilmington, DE) was also

25 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

36 approximately 160 °C for 2 minutes and allowed to “rest” after treatment
and cure about 15 — 18 hours.

17



ETHOX TDA-5 4.81 1.70 ETHOQUAD 18/25 1.19 1.22 A3-nethacylatea 0 21.03

Pol y(oxyet hyl ene)- 7 nethacrylate 1.19 0.44 stearyl nethacrylate 22.0 5.99
N-net hyl ol acrylam de 1.19 0.51 2-hydroxyethyl nmethacrylate 0.64 0.24
Dodecyl mepceaptoani®. 35 0. 15 Di propyl ene gl ycol 18.18 PCT/US2008/076747

Test Method 2 - Waler Repellency

The water repeliency of a freated substrate was measured
according to the DuPont Technical Laboratory Method as outlined in the
TEFLON Global Specifications and Quality Control Tests information

5 packet. The test determines the resistance of a treated substrate to
wetting by aqueous liquids. Drops of water-alcohol mixtures of vérying
surface tensions are placed on the fabric and the extent of surface wetting
is determined visually. The test provides a rough index of aqueous stain
resistance. The higher the water repellency rating, the better the

i0  resistance the finished substrate has to staining by water-based
substances. The composition of standard fest iiquids is shown in the
foliowing Table 2A. Sometimes a 1 — 6 scale was used for convenience.
Ratings of 0.5 increments are determined by subiracting one half from the
numbers in Table 1 for borderline passing of the test liquid.

15 Table 2A

Standard Test Liquids

Water Composition, Vol. %
Repeilency Isopropyl Distilled Water
Rating Number Aicohol :
1 2 98
2 5 95
3 10 80
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

18



7.18 Vinylidene chloride 22.0b 0.2b Deionized water 89.9 35.4 fluorinated
nmononmer prepared as described under "Materials"; bedded to reactor 5The
conponents of Emulsion 1, less the vinylidene chloride, and with the

dei oni zedwoabhevorfxaé ng preheated to 50 -60 C, was soni facadrszeusarphasti c
beaker with a sonicator (Mdel W370 from Heat Systens U trasonics, Inc.)

for 2 two-m nrut M' terva kige ing the tenperature below 70C, to provide

an enul si on. XA ’ ! %‘F&@é@ﬁiﬁﬂ%nwo nL four-neck reactor

equi pped with nec ic stir, ther oupl her momet er and chill er condenser

(5 Fo710 o Tnd nbieBelir ot TR B HIRTRLEE SR BR hot dei oni zed

water (19.5 gethod. WHE Geeted fabridbampREWdre ke RO W v@’&emé@euléﬂdylet he

tenperature was bel ow 30 _C. The vi r+y| i dene chl oride was then added to the
&

reaction fl adRioxien FedlTEerstandasailgst Marodseo \R8p1$9. cradieed 526 g, E. I
du Pont d TR - Wﬁﬂ@ (| m ' V, ' .75 g of
dei oni zed%waN'?elr V\ssfésAa dgg%a d ’%fkeé‘%n‘é ﬂtﬁ?g Uggﬁ%gggg%ﬁgg @%d%éfhi n 0.5 h
and nai nt ai ned greviodsih deaerbedh srconddioedd far a mormuengiet bdurs @t aGI ent

tenperature) t rovi.de, t he.core po] r enulsion. 5The co nents of

e o1 on 2. reSaR BN hymaiE s R el e, PRt el SatE el ng

preheat ed t o thflenédofa pNeSicrasial &@erdiderad hbasuLE. e akerabas iglescri bed above,
to provide an enul sion, sion was p wi th nitrogen for about 30

The enul ur ged .
min and then WdE&EIe® {he "PaR & HRCebAR HisieRtyd fene sPLh@idhg mtricddul si on,
along with t A Nyl o] I AZ obRLL 0. 13 Q)
di ssol ved}'lai nhg%’e{%gngﬁg\ﬁ\g?gp“(?f ggtge)r a\g/gg_azg)ﬁ%?gﬁg F})]zastén&&‘%}egwas heat ed
to 50 C wi t hitine GsBng fane! atowingitmedafeoto Spriayamib theehbdoslidatet o anbi ent

t enper at ur e. ionize ter (.42 SOl ut i cont ai ni n UPRALATE WAGE

sur Factant - ( Geeeghe SRleT s Bt BB aE bk Dt B0l FoRT e i 6% D) e

m xed W th theigerodduelid abjeathite e hiiemeiatione, rolhied resdeyideg c@r e- shel |
enul si on pol ymer was fi I_I_%ered tCProu hamlk filter and welghed 319.8 g
with a sol i dSTRRAR BRNof N2EPRYEY RYWENCT BFASE 'BRAMPEISFeY iR NaRAECEr eat ed

Wi th the GOPQlHRFLAUBLUS I ARECEI RIENHEENDaALSONHRHHRNBLt tR@d bath

(di ppi ng) process as described in Test Method 1. Water, spray and oil

repel | ency t gstfgcadhe lawaidne nembeoanh thenroareetieagpeiiancy c Aat¥br di ng to Test
Met hods 2 -5 [ DoV, . .sied. Ln. Tabl , 6B, and
6C. Conpar at io%@%%?ar%pe\ﬁ%t% 8 Eggﬁ@ﬁ?ﬁggﬂér&%ﬁgg *tbgéee%g%rlg?%&?)l’ ?ﬁs?t%'ra\ ates the
formati on of cenniestwetin®bighifeddmndesermn st dfspbtseatdbespegmpodstd 60 as t he core

and shell emu) sions of Table 4 (Example, 1l ut wi a one-stage
ol yror i zat i SO B R 81 bRAPER Brlt sudtte. ¥ ST 1RbRE Y
core-sheldy stihalebtire@ippBnidtsicansfade amd 20 kiavbirg coaipssivdtgisothe Tabl e 4 were
prepared and added to a 500 four-neck reactor equi p&gd w_t h mechanic

(

L
stir, ther mod®UHl % HRASTORRIGIUTRRE: AnRline P’ Lorthe et 6052110 ©). The
enul si ons verd g80kdiBses peRbAnidte ihtcAkdittd PetdBef 194 aBOc-98ioBbged water and
purged with nitrogen for 30 mn until the tenperature was bel ow 30C
Vi nyl i dene chigdfinge (22 g) was then added and nixed for 5 mnutes. "VAZO'
56 WBP initiator (0.37 g), available fromE. |I. du Pont de Nernours and
Conmpany, W |Tastigletind OEQidiastibn@d i n dei oni zed water (14.9 g) was added
and the m xture was heated to 50 Cwthin 0.5 h and nai ntained for 8 h.
Dei oni zediswat er  ( 4Releass 14brioBaspiisaldrengstSYRRALIAEE WK bywr f act ant (0.6

g), available fdr,]metco Coré)orati on, Greenwich, CT, was mxed with
modification of AATCC standard Test Method No. 118, conducted as

follows: A fabric sample, treated with an agueous 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,

30 identified beiow in Table 2, are then applied drop wise fo 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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5 the product at anbient tenperature. The resulting polyner |atex was
filtered through a mlk filter and wei ghed 320 g wth solids content of
22.5% Nylon fabric and pol yester were treated with the copol yner aqueous
di sper si owouwséwtgsias convent i onal pad bath (di ppi ng) prowassszes/oroaescri bed
in Test Method 1. Water, spray and oil repellency tests were conducted on
the treated fabric .according t st et hods -5 described._above. The
osul 1 are 1PUPG & RERES PB AR of Bl ke MERP TR EeaRt BT eP Tt I Bonpar at | ve
exanple ill ulsir@@éa%dﬁseﬁfe@rfﬁﬁw eeccgfdsa i, _anﬂl@rel ﬂcﬁ@fqhwwrilob; erdofahe t wo
separ at e emnul si ons, eac repared, a single stage enul sion

pol yneri zat i c;ﬁ‘fee(;?‘ép%ﬁﬁl %ﬁcﬁQR@%‘Fﬁﬁéﬂ %’&P%WWTC‘]U%W%’?%W%HG%W%W! sion 1in
Tabl e 5A), aﬁﬂrefef‘tﬁgﬁébﬁhe%u g;?&@%@%@ﬁ&@@%@é pliR¥é B8 dipadehior i nat ed

bis
nononer ( Emul si on In Table 5 he pol yneri zed emul si ons were then

bl ended ir§ a siteg apasirelarly apseeedrioedibesanasblldadrotedure (seamtinged over al |
formul ation t Eélz;ér@l onpar.at i J i ical to
Ermul sions 1 alﬁ](g 0 tE;a(#ﬁ%ﬁgﬁ?%@%d&tég%%gﬂhggﬁrg&fdé@?%%éﬂmd not forma
st abl e enul siremairTémecioaljo sietrigpheoicat, hewelimgsepacking cetrksions is listed in
Tabl e 5A. Table Emul si,on Conpasi.tion . .for rative Exanple B Materi al
el sion 1, 6 Emull PG TSEo BREr AR orts S Pasr B R A RS eIa) 55T 1 80 3. 2
A3- et hacyl atigaid2br @RicA thelay (exyeddyiops eamaihetaibhagealli@t e 0.7 1.25

10 hemisphericai, 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 appiications. 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

Ol Repeliency Test Liguids

Oil
Repellency Test Solution
Rating
Number
1 NUJOL Purified Minerai il
2 65/35 Nujol/n-hexadecane by voiume at
21°C
3 n-hexadecane
4 n-tetradecanse
5 n-dodecane
8 n-decane
7 n-ocianse
8 n-heptane

Note: NUJOL is a trademark of Piough, Inc., for a minera! oil
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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Stearyl nethacrylate 6.63 30.0 N-nethylol acrylamde 0.74 1.25

2- hydroxyet hyl nmethacrylate 0.37 0.68 Dodecyl nercaptan 0.19 0. 34

Di propyl ene glycol 10.9 19.36 Vinylidene chloride 2.2 30.0 Deionized water
47. 2 96. OwoahiwwesiBanat ed nononer prepared as descri bed RITHEROIENETET | al s
added to reactor 5Emul sion 1 was prepared, m nus the vinylidene chloride,

and added to (_) - ne r tor equi pped with nechanic stir,
t her nocoupl e@..g&%u etet %g%%] @%jlil'albllﬁgf condenser (-5 to -10 C). The emul sion

was rinsed into t f.l,ask w d urged with
nitrogen for 30 m ef%t?rlclsmg? “é’?%%%&i’ﬁgeeév%&%ﬁo@ﬁ%\ﬁ(@ﬁ@ any?| dene in
?gl gg [ d;% was Stz:émﬂaira@?édﬂ@mdbmst&dwéﬁm?@ procediiesfor W(rjé téét:r\gSH:wﬂV%i at ort

g), available fro ont de nour s  an any, m ngt on,
b i TR0l ve daRscHB SIS 1akh & POREaR o i SRR Y% Mo YAt Ut e wae
heat ed t0550<\?vmetbxrr@wpémh7m¢b l[%!_:)'ﬁf%hfb%%tfc%aﬁnrk’g mBehipRivAgdy Wat er (27.2 g)

sol ution contai ni ng SUPRA ‘ '
ballast load to glve a total dry load of 4 Ib. A commercial detergent is

added (AATCC 1993 standard Reference Detergent WOB) and the

washer programmed with high water level with warm water (105 °F, 41

°C), 15 minutes normal wash cycle followed by 2 times 13 minutes rinse
160 and then 2 minufes spin dry. The sampie and ballast are washed a
designated number of times (5HW for 5 washes, 20HW for 20 washes
efc.). After washing is complete, the wet fabric samples are dried in air,
then ironed with a flatbed press at a surface temperature of 135 ~ 160 °C,

30 seconds on each side.

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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surfactant (0.22 g),

avai l able from Wtco Corporation,
m xed with the product at anbient tenperature.

G eenw ch,

The resul ting pol yner

CT, was
| at ex

was filtered through a mlk filter and wei ghed 130.67 g with solids content
of 25.1 %vozkeaalisizen 2 was prepared, mnus the vinylidameoehsaride, and
added to a 500 nL four-neck reactor equipped with nechanic stir,

t hernocoupl e thernoneter and chiller_c
was rinsed into the flask with hot d

ni trogen for

30 min until

naenser

le; (-

5to -10 ©. The

enul si on

ed water (10 g) and purged with

t he t enparal of Idawasidel ow 30 C. The vinylidene io

chloride was then added and m xed for 5 m nut es VAZO 56 WEP initiator
(0.34 g) diss$ der on : and The mXture was
heated to 50(:%\!%?éﬁﬁptjopn 5 h nﬁgﬂé\?j S npgtl’?é ag(giﬁ—?%m zed water, (12.4 g)
sol uti on cont ARMBGNSUPRAL ATE!AMCHasund act ant (0 ABkzmp) Neeed, m xed wth the
product at amlﬁ!\é’rﬁDterrper ature. The resul ti ng poI y@mbacj;@nat ex was filtered
t hrough a m Ik 1 a thsoti CONL ET, %
Enul sion 1 an&%‘%ﬁ@'ﬁbg Nﬁﬁj%q‘l Oig\é\%‘ﬂﬁ?e rati thpﬁéﬁgﬁg? the enul si on
pol ynmer of npar ative Exanfl H% ng a final we Ct 1 uori hat ed
nononer of 32eSH6hased on w@tmﬂgolym&éwrbrfeahrsl C| R Mehsrester were
treated with| tggscopol yner | geideesis afieeaLs on usi nghigaé‘@nyentl onal | pad bath
(di ppi ng) process as descri bgdrgs Test Method 1. Mater, spray and Dbil
repel | ency tests—were-conducted—on—the—treated i Test
Met hods 2 -5 deB@ri bed aboyBolVimeetwiinet< are listed in Tables 6A. | 25
Conpar ati ve FEX@ibi@yigte me’ihaﬂriéaworrpar ative exjanple illustrates|the
formation of re-shell epu as disic = el 1 of
Lee, et al, Ugl@\q?% 898, [bslteg )egn@B\?vas usecﬁ\/‘%g&l%;%% EF‘;'%l t he
core, and 3,3.4,4,5.5.6 6 7 7 8 8 9 0 10 10 10-he a unrndprv
acryl ate was HEMAOF | uor i naﬂéddrmayeﬂrwr memadméatshelAldnch ChemidBh€o,
conposi tions mul sion 1 gsed i.n formng and_shet] ,
respectively, 69 listed i 89‘2% VLMEECaPIg ) o 5R n@ﬁ@&b % n for
Conpar ati ve Ex@®pl e C Mat er drofsedesgloroll, g Enul SAldﬂcfQChgnﬁteﬂianW
trimethyl a i gmgﬁl de 22422/88(8)(29“ on-T T water EJ.I gu Ponfu Ftuory nat ed
acrylate 0 3. -
methylpropionamidine) de Nemours
dihydrochloride and Company,
Wilmington, DE
SUPRALATE sodium alkyt sulfate mixture | Witco Corporation,
WAQE Greenwich, CN
Compound A6

10

Ethylene (25 g) was introduced to an autoclave charged with

C4FgCHCF,! (217 g) and d-(+)-iimonene (1 g), and the reactor heated at
240 °C for 12 h. The product was isolated by vacuum distiliation to
provide CA,FQCHQCFQCHQCHQL

Fuming sulfuric acid (70mL) was added slowly to 50 g of

22

C4FgCHLCF2CHLCH;l and mixture was stirred at 60 °C for 1.5 h. The
reaction was quenched with ice-cold 1.5 weight% Na,S0; agueous
solution and heated at 95 °C for 0.5 h. The botiom layer was separated
and washed with 10 weight% agueous sodium aceiate and distilled to
provide C4FgCHLCFCHCH,OH (compound AB): bp 54-57 °C at 2 mmHg
(267 Pascals).



8 0 Dodecyl nercaptan 0.21 O Deioni zed water 79.95 36. 07
83,3,4,4,5,/5,6,6,7,7,8,8,9,9,10, 10, 10- hept adecaf | uor odecyl acryl ate

5Emul sion 1 was prepared and added to a 250 nL four-neck reactor equi pped
W t h nmechagizeosmtsmwee t her nocoupl e thernoneter and chi | Ipsin/semdenseér (1.5 C) .
The enul sion purged with nitrogen for 30 min. The m xture was heated to 65

Cwthin OSEing thgg "VAZO' 56 WBP initiator (0.11 g), available fromE.

. du Pont d d Conpany, 10 W/I m ngton, DE, dissolved in
dei oni zed wat er (gOayenscsuifadidedicapdT SAe2 BeagDitid8madint ai ned at 65 C for 1

h. Emul s was ile remaining in the beaker, purged
for 30 mn. @bYFH‘é’é’qHﬂﬁg WEH%J&@BWV\{PS?@DBF%A%&QMY #Mdn was used t

add enul si on ogcbRekdHR (rm%grw&é%rrfb fed e Riskdeduipge WiEDEZRSHAN

15conti nued for another 4 h  at The reaction cool ed to anbi ent

t enper at ufe. PRe Trf@sr@a@ﬁlmgﬂp@rwéas mw fq gerledmeHieslith agicniB3PIe% i | ter and
wei ghed 132. %1 ﬁdo‘ﬁéﬂ I h%Qﬂ’iggBémmfueéfa%zx AvheB dalrsisnans, pakyester

were treated w e copo yrmer -aqueous di spersion using a conventional pad
bat h (di ppi nggaplpcmhws aﬁxoth:ailfedtsmlaim daurMesdeidvibze(Dl) watkitvers, spray and

Vet hods 2 - 5 BHkE e areapugbr e uBeb ey SRR E Bt padfEe TRy Yand oc
fCorrpar at vef Eé@(bﬂ@in&n&%ur? lwas collitmstom?asat’a‘;ye'hgmm}ohelayéﬂ wss pl@tetls t?e f
ormation of a core-she e si on p r as disclose anpl e o]
Lee et . USaGRpam ey SRS LG SRR GRGTRT A KRB 1 1 ¢ he
core, but theyfehuRet BAR o@mggmr ahB thd1801§8&! dvaporated under reduced
3,3,4,4,5,5,6,6,7,7,8, 10, 10- hept adecaf uorodecyl acryl ate was

repl aced wi t IPresires hweﬁaFg@Ha@Fz%Hz%m%ﬁﬁ@Hﬂ“% (%3e4. P% Exanple 1
d do fa | 1
2 b used | nEpISER BBIA7E (Dt AL g FAREITIORMA RSO AT Ped”
Tabl e 5C. ThéMiprbéedutiel, wis558dnt ool 4.88 (2Hat Ji-08.0CIPABaE i2G9 @thnpl e C
b d 2| fab d
ol yest or werd) erenis i Pt the Hopery ek aadtd @ R M &g e © "

conventi onal ,pad batohA i ppi ng) process as 15described in Test Method 1.
Wat er, spray Q&FQM el lency tests were conducted on the treated fabric

accor di ng to Test Evefibesis 25 pagiegealdrbicaoy@octihe chagetitbthare |isted in
Tables 6B, anc(jaF?:-g%;HQCFgl (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
20 provide CgFs3CHoCFoCH,CHL.
Fuming sulfuric acid (129 mL) was added slowly 1o
CsF1aCHCF.CHCH3l (112 g). The mixture was stirred at 60 °C for 1.5 h.
Then the reaction was quenched with ice-cold 1.5 weight% agueous
Na»S0O; and heated at 95 °C for 0.5 h. The bottom layer was separated
25 and washed with 10 weight% sodium acetate aqueous solution and

distilled to provide compound A11: mp 38°C.

All-acrviate
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
36 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 repiaced with a short path
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Tabl e 5C Enul si on Conposition for—Conparative Exanple D Materi al
1, g Enulsion 2, g Steal trinmethyl anmonium chloride, 28% solution in water

1.05 1.12 A3-nethacylatea 0 3.98 Styrene 8 o 1 1Dodecyl

Emul si on

mercaptan 1 0.21 O

Dei oni zedW@atw@m0izg: 95 36. 07 20afl uori nat ed nononer pré€parseysaddescri bed
under "Materials" Conparative Exanple E Thi s conparative exanpl e

illustrates ) i ; i f i im | ar

conposi ti onstdgzi“%%i%a@’, géf%@FgeB g}a%%&fa%vﬁ({#at € r%ﬁ?gég%ean of vinylidene
chl ori de wi t kiistitigrd.eTiee rddudioc onploss tveensolet! t&BEbulisHOTE, tharafulre?l tnsed i n
formng the core and_shell, respecti

1¢

15

20

30

separatory funnel, dnd washed wi%/hell do, S%Eiﬁsm bicarbonate solution,
dried over anhydrous MgSQ,, and concentrated to provide

CeF 13CH2CF2CH2CH0-C(O)-CH=CH: (64 g, 95 % vield). bp 55~ 57 °C
at 0.2 mm Hg (266 Pascals); 'H NMR (CDCls, 400 MHz) 6.42 (1H, d-d, J1
=17.3Hz, J2=1.4Hz),6.1 (1H, d-d, J1 =173 Hz, J2=10.5Hz), 5.87
(1H, d-d, J1=10.5Hz, J2 =14 Hz), 440 (2H,t, J=6.4 Hz), 2.86 - 2.48
(2H, m), 2.42 (2H, t-t, J1 = 16.7 Hz, J2 = 6.0 Hz) ; MS 483 (M'+1).

A11-methacrylate

Compound A11 was treated with methacrylic acid in a similar
manner as described for the A11-acrylate formation to provide
CgF 13CH2CF,CHyCHL0-C(O)-C{CH3)=CH: (82 g, 8% % yield).
A3-acrviaie and A3-methacrylate

CsF 13CHCHO-C(O)-CH=CH, and CgF13CH,CH,0-C(O)-

C(CH3)=CH: were prepared from TH,1H,2H, 2H-perfluoro-1-octanol
(Aldrich Chemical Co., Milwaukee, W1} using procedures similar to

compounds A11- acrylate and A11-methacrylate described above.

Compound A12

Ethylene (56 g} was introduced to an autoclave charged with
CsF13(CH2CF2)ol (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 CsF3{CH2CF2)2CH2CHal.

CaF13(CH2CF2).CHCHol (111 g) and N-methylformamide (81 mL.)
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 o the
crude ester, and the reaction was stirred at 70 °C for 15 min. Ethyl
formate and ethyl alcohol were removed by distiliation and the resulting
crude alcohol was dissolved in ether, washed with aqueocus 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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listed in Tabl e 5D. Table 5D Core and Shell Enul sion Conposition for
Conparative Exanple E Material Emulsion 1, g Enulsion 2, g ETHOX TDA-5 4. 86
1.68 ETHOQUAD 18/25 1.22 1.22 C6- nmethacrylatea 0 21.02 7-EO0 net hacryl ate
1.18 0. 47wBtze@roysieret hacryl ate 22. 06 6. 03 N-net hyl ol acmylsamsde74r 21 0. 44
2- hydr oxyet hyl net hacryl ate 0. 65

Al2-acrylate

p-Toluene sulfonic acid (0.29 g), methylhydroquinone (0.043 g),
compound A12 (15 g, 0.031 mol), and cyclohexane (10 mL) were
combined in a flask equipped with a Dean Stark trap. The reaction

5 mixture was heated to 85 °C, acrytic acid (2.6 mL, 0.038 mol) was added,
and heating continued for 24 h. The Dean Stark trap was replaced with a
short path distillation column. Deionized water was added and the
cyclohexane distilled. The reaction mixiure was cooled 10 about 50 °C,
the bottom layer transferred to a separatory funnel, washed with 10%

10 sodium bicarbonate solution, dried over anhydrous MgSQa,, and
concentrated to provide CgF 13(CH2CF32),CHoCH,O-C{O)-CH=CH; (15.5 g,
93% vyield).

Al2-methacryiate

Compound A12 was treated with methacrylic acid in a similar
15 manner as described for the A12-acrylate formation to provide
CGF1S(CHQCF2)2CH2CH20'C(O)”C(CH:’,):CHQ (15.59,91 % yleld)

Compound B3

CsF7OCF,CFal (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
C3F;0CFCFCH.CH:! (80 g, 80% yield): bp 56~60°C at 25 mm Hg (3325

25 Pa).

A mixture of CaF,QOCF.CFCH,CH2t, (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, foliowed by the addition of water o
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 ethy! formate and ethyl alcoho! were
distilled out to give a crude product. The crude product was dissolved in

[
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0. 23 Dodecyl nercaptan 0.39 0.15 Di propyl ene glycol 18.23 7.19 Styrene
21.99 0 Deionized water 89.93 35. 37 "fluorinated nonomer
prepared as descri bed under "Materials" 10bedded to reactor Erul si on
1 was prepaned/ands added to a 500 nL four-neck react orrcauuszppathnd t h
mechanic stir, thernocouple thernoneter and chiller condenser (1.5 C). The
enmul si on purged Wt itrogen for 30 mn. After 3Q . mn, styrene was added
Co the react o7 Eratiaie pHEdar e et sUrig e 8 A i Fk BP0, 29 )
gyai ! ?blg eriSﬂe_&.ov!az: mégné&sin siﬁfat\dggm%r;@roaudt Wﬁist\ﬂﬁbﬂ@ ﬂﬁiv@fb_, DE,
issolved in i oni.z ter s a and then the m xture was
heated to 50 %E%ﬁ@h?(ﬁg@%cﬁﬁ%&%é@gtgi\é% Oﬁé’l‘%‘gri%%”ézt?’ %oa'C for 4 h.

Enul sion 2 wag preRaisedo @2y while remaining in the beaker, purged for 30
mn. Emul sion 2 was added to the reaction flask and "VAZO'" 56 WGP initiator
(0.12 g) di ssp-yethdcpiagiei oni zed water (4.229) was added, the reaction

mai ntai ned at— 50 Cfor 8 h. The reaction cooled toto anbient tenperature. A
dei oni zed water (4 I OF i R rfact ant
(059 6. avai | abl £ s T g e B O e B R O e i ¢ 1
the product @OMpedne B3 Gegpeandtaycioheang (@sl) weang combineshela flasmul si on

pol ymer was fj red . i f.lt I 304.02 g with a
sol ids cont erﬁqhi?%egg{'%‘%/? E%EI@?'{)P#%abwecr%g(ﬁ%@g%%%%@& {%\géeet reated with
t he copol ynerfolagueeicysadtisgreofsmeinagsilingca (¢ 6rdvanj,iaonahe padiidzat h (di ppi ng)
process as descrl.i bed, j st_ Met ho . Water, spray and oil repellency
tests werd c&ﬁﬂme@gﬂoﬁ }ﬁg Q%$@g< %%%W@é r @@8‘%1?%6 atsgmf%%a[th Met hods 2 -5
descri bed abeigiiaildiecdi@st! dSionized Wasdrq80 infl yTedd asadiBiolddddy. 20

Conpar ati ve Exanpl e This conparative exanple illustrates the

le F
f ormati on of dé“ﬁ%%ﬂﬁ@%b“@%@’%nﬁ‘%f%%ﬁ%@ﬁ Wap CeeRgdaPPPYd as Exanpl e
L Table 4 Dub dfelddforfRlACRIRRALa! 10d BYbd dRne bR liARCubiR et hy!

nmet hacryl at e. e conposit . mul sions 1 and used 1 n formng the
core and shellC% 2Guassisesciure oycartzorats,igied dvienamaylreus MigSCrabh@ 5E Core and

Shel I Emulsi o, CONRRSA 1d Sdvicd e FoBp# AELUE. AR B) B (CHa)=CH, (56 g,
94% yield): 'H NMR (CDCls , 400 MHz) 6.13 (1H, m), 5.61 (1H, m), 4.43
(2H, t, J = 6 Hz), 2.44 (2H, t-t, J1 = 17 Hz, J2 = 6 Hz), 1.19 (3H, s); MS
399 (M*+1).

EXAMPLES

20 These exampies 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 emuision
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.

26



Material Emulsion 1, g Enulsion 2, g ETHOX TDA-5 4.81 1.74 ETHOQUAD 18/ 25
1.21 1.21 C6- nethacrylatea 0 20.97 7-EO nethacrylate 1.2 0.47 Stearyl
acrylam de 1.25 0.46 2-hydroxyet hyl
PCT/US2608/070747

nmet hacryl ate 22 5.99 N-net hyl ol
met hacr yl @bet®/6830. 28 Dodecy!

15

mer capt an

Table 4

Core and Shell Emulsion Composition for Exampie 1

Material Emulsion 1, g _ Emutsion 2, g
ETHOX TDA-5 4.81 1.70
ETHOQUAD 1.19 1.22
18/25
A3-methacylate® 0 21.03
Poly(oxyethylene)- 1.19 0.44
7 methacryiate
stearyl 22.0 5.99
methacrylate
N-methyiol 1.19 0.51
acrylamide
2-hydroxyethyt 0.64 0.24
methacrylate
Dodecyl 0.35 0.15
mercaptan
Dipropyiene glycol 18.18 7.18
Vinylidene 22.0° 0.2°
chioride
Deionized water 89.9 354

“fluorinated monomer prepared as described under “Materials”;

added to reactor

27

The components of Emulsion 1, less the vinyiidene 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 emuision. The emuision 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 untit the temperature was below 30 °C. The
vinylidene chloride was then added to the reaction flask and mixed for 5
min. VAZO 56 WGP initiator (0.26 g, E. |. du Pont de Nemours




0.34 0.13 Dipropylene glycol 18.19 7.21 Methyl nethacrylate 22b 0 Dei oni zed
water 89.9 35.39 'fluorinated nononer prepared as described under

“"Mat eri al s" badded to reactor 5Enul sion 1 was prepared and added to a 500
nmL f our - reokoers@asiteor equi pped with nmechani c stir, themgoosapker7aréer nomet er
and chiller condenser (1.5 C). The enulsion purged with nitrogen for 30

mn. After 3Q_m t hyl.. I CE . r, and
stirred for f@dﬁq{?ggﬂy%’ﬁ@%as@éﬂ ﬁfﬁ?@?@#f??@e’gé} (g)& %\é‘?ﬁé% Pont de
Nenmour s and tvra@cumﬁmand\mi‘abmnﬂgt@%s%awdiitsml“@eﬁhtthm 0ehaeimdzed water (10.71
g) was added and the hg h}e vv? eated to 50 Cwithin 0.5 h. The
reacti on mai ﬁ‘ﬁ%ﬁ“ﬁéﬁ* pré nqpled to room teppgralpsy(am prepared and
whi | e renai nitggp ér@atdr@?tobﬁékﬁé,thé)éér%gsbl)trﬁér GHullop, Enulsion 2 was added to
the reaction flask and initiator (0.12 g) dissolved in

dei oni zed5wat er (4hg4ogponestssafaisiohe. tesadhe wﬁyéﬂﬁaﬂn@m'@féﬂ@ g0d50 C for 8
ol Ut on conta T e CORRACAT T AL Rerer ekt st bR AR 101 & from w o
Cor por at i on, b@Gekensd déscriCetabpvavds prowidzanenhilsionre 'ﬁh@dmﬂls:m wasrbl ent
Lermerature, oSV RHsa R Dk S Bl AR st oonol v
described in C'Bﬁ&i’mjh@'ﬁ’fm@bré powmaramlsp;bayaiangl withlthe epgliderrecohidritzt s wer e
above. | THé e St e nbeee (T 7 PhBeaNEE T driiced WelR gy was o
added and the mixture was heated to 50 °C within 0.5 h and maintained
for 8 h and then cooled to ambient temperature. Deionized water (42 g)
solution containing SUPRALATE WAQE surfactant (0.6 g, availabie from
Witco Corporation, Greenwich, CT) was mixed with the product at ambient
15 temperature. The resulting 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 agueous
dispersion using a conventionai pad bath (dipping) process as described
in Test Method 1. Water, spray and oil repeliency 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 Exampie A

This comparative example illustrates the formation of a mixiure 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, thermocoupie
thermometer and chiller condenser (-5 o -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
chioride (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,

28
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Wilmington, DE, dissolved in deionized water (14.9 g) was added and the
mixture was heated to 50 °C within 0.5 h and maintained for 8 h.
Deionized water (42 g) solution containing SUPRALATE WAQE surfactant
{0.6 g), available from Witco Corporation, Greenwich, CT, was mixed with
5 the product at ambient temperature. The resulting polymer latex was
fillered through a milk filter and weighed 320 g with solfids content of
22.5%.
Nylon fabric and polyester were ireated with the copolymer
agueous dispersion using a conventional pad bath (dipping) process as
10 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 6A.

Comparative Example B

This comparative example illustrates the formation of a random

15 polymer blend of two separate emulsions, each prepared by a single stage
emulsion polymerization. One emulsion contained a fluorinated monomer
(Emulsion 1 in Table 5A), and the other emulsion was an extender having
no fluorinated monomer (Emuision 2 in Table 5A). The polymerized
emulsions were then blended in a 1:1 ratio to give an emulsion blend of a

20 similar overall formutation to Example 1. Comparative Exampie B is not
identical to Emuisions 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 SA.
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Table 5A

Emulsion Composition for Comparative Example B

Material Emulsion 1, Emulsion 2, g
g
ETHOX TDA-5 2.56 4.6
ETHOQUAD 1.80 3.2
18/25
A3-methacylate® 25.02 0
Poly(oxyethylene)- 0.7 1.25
7 methacrylate
Stearyl 6.63 30.0
methacrylate
N-methylol 0.74 1.25
acrylamide
2-hydroxyethyl 0.37 0.68
methacrylate
Dodecyl 0.19 0.34
mercaptan
Dipropylene glycol 10.9 19.36
Vinylidene 2.2° 30.0°
chloride
Deionized water 47.2 96.0

*luorinated monomer prepared as described under “Materials”
badded to reactor

Emulsion 1 was prepared, minus the vinylidene chloride, and added
to @ 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
chioride was then added and mixed for 5 minutes. VAZO 56 WSP initiator
{0.19 g), available from E. |. 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

30



Fabric uol AN uol AN uol AN Pol yester Polyester co L.L. 8,5..... , Z1-'0 31-0
Eg 31-.0 31.0 Ex anple .c-- Conparative A Conparative B .-- Conparative A
The results indicate that fabrics treated with the core-shell emul sion

pol yner oWoBxewmptissl, at the same % by wei ght fl uori neecasuCanparrat i ve
Exanpl e A, exhibits nuch superior oil, water and spray resistance on nylon

and pol yester_fabrics, arativ ml e A was_ a non-core-shell 5m xture
of emul si ons SHf%F@Qﬁﬁ'%égﬂ%gﬁ%%? E'Pg‘n“ :{[go ﬁﬁé‘)%ﬁ%ﬂa §EANEN CdoWBSsi tions of
Exanpl e 1. Tlhmedi adthaag gcbduha_étdérg@ieﬂptrelmpfelr@tue.s‘lrﬂiwégaﬁmgww@dhf romt hed

t wo- st age pol yneri zation provided a_polynmer enul sion_having nuch inprove
properties aégtgxt\“faégﬂtﬁﬁf @&&W g Bﬁ*ikf'g@r%&w@\%‘ﬁdt@ﬁgtm& wihgplidsure of

emul si ons pr Qkheed obys a osi ngl e- st age pol yneri zation i oprocess. The
results indicated that fabrics treated with the core-shell enulsion polynmer
of Exanpl é 1, at &nwsien 2043R/PReReEst niintuoiiendndiseds eplaride. ansl ®datpl e B,

o v SR Lyl P TSR RS g A,
random enul sitogrnphgireand abillemcorkieaserdrpas 10 ‘a. Sheidnauisibo wase shel |
composi t on GEXABITE: oSt el R e A PboR BaRt WA = o ar
overal | conposiddepfonso Bxamptiahd tavhbérasire ahisd beibi GoeC . fTHOvihNRIepd monomer
content, 1%3 (?hPc}:/’ide was then added and mixed for 5 minutes. VAZO 56 WSP initiator
(0.34 g) dissolved in deionized water (10 g) was added and the mixture
was heated to 50 °C within 0.5 h and maintained for 8 h. Deionized water
{12.4 g) soiution containing SUPRALATE WAQE surfactant (0.46 g) was
mixed with the product at ambient temperature. The resulting polymer

15 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.

20 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 6A.

25  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-heptadecafluorodecyi acrylate was the
30 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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20 wei ght versus 27.8 % by weight for the Exanple 1, but w thout the
core-shell structure. The fabric treated with the Conparative Exanple B

bl end exhi bited repellency properties conparable to Exanple 1, but did not
exhi bit twedwoabiéity of Exanple 1, indicating that trm/asessiret |
structure allowed better performance characteristics at |ower |evels of
fluorinated 25nononer over a Iongeretai meséeri od. The results for
Exanpl e 1 and Conparative Exanpl es G=H and F are listed in Tables 6B

and 6C. Table 6B Repgll ency.on Nyl.on ampl e .F O | Wat er, Spray Initial 5
HWlinitial 5 HWInit iﬁ@gﬂiﬁm\%t’%ﬂ fo\%olr{ajgar@twq_gé_g&_ébam nparative C 0.12

00

Material Emulsion 1, g Emulsion 2, g
Stearyl trimegthyl 1.05 112
ammonium

chioride, 28%
solution in water

Fluocrinated 0 3.88
acrylate®
Styrene 8 0
Dodecy! 0.21
mercaptan
Deionized water 79.95 36.07

#3,3,4,4,5,5,6,6,7,7,8,8,8,9,10,10,10-heptadecafllucrodecy!
acrylate

5 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 C.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 fiow 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 85 °C. The reaction cooled to ambient
iemperature. 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

agueous dispersion using a conventional pad bath (dipping) process as
20 described in Test Method 1. Water, spray and oil repeliency tests were
conducted on the treated fabric according fo Test Methods 2 -5 described

above. The results are listed in Tables 6B, and 6C.
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Comparative Exampie D

This comparative example illustrates the formation of a core-shell
emulsion polymer as disclosed in Example 1 of Lee, et al, US 6,790,888,
wherein styrene was used as a monomer in the core, but the fluorinated
monomer in the shell 3,3,4,4,556,6,7,7,8,89,9,10,10,10-
heptadecafluorodecyl acrylate was replaced with the C6 homolog, that is
the A3-methacylate used in Example 1 and prepared as described in
“‘Materials”.

The compositions of emulsion 1 and 2 used in forming the core and
shell, respectively, are lisied in Table 5C. The procedure was identical io
that for Comparative Example C above, and provided 4.02 g with a solids
content of 7.89%.

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 repeilency 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 Composiiion for Comparative Example D

Material Emulsion 1, g | Emulsion 2, g

Stearyl trimethyl 1.05 1.12
ammonium chloride,

28% solution in water

A3-methacyiaie® 0 3.098
Styrene 8 0
Dodecyt mercaptan 0.21 0

Deionized water 79.95 36.07

*fiuorinated monomer prepared as described under “Materials”

33
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a weight %fluorine in bath Table 6C Repeklency on Pol yester Ex anple % Fa

Ol Water Spray Initial 5 HWInitial 5 HWInitial 5 HW1 0.11 5 5- 11-
10- 100 95 Conparative C 0.12 5- 1-
WO 2009/015136 PCT/US2008/070747

Comparative Example E

This comparative exampile illustrates the formation of a mixture of
two emuisions of similar compositions as Example 1, Table 4, but with the
replacement of vinylidene chloride with styrene. The compositions of

5 Emulsions 1 and 2 used in forming the core and shell, respecitively, are
listed in Table 5D.
Table 5D

Core and Shell Emulsion Composition for Comparative Example E

Material Emulsion 1, g Emulsion 2, g
ETHOX TDA-5 4.86 1.68
ETHOQUAD 1.22 1.22
18/25
Ce- 0 21.02
methacryjate®
7-EO 1.18 0.47
methacrylate
Stearyl 22.06 6.03
methacrylate
N-methylo! 1.21 0.44
acrylamide
2-nydroxyethyl 0.65 0.23
methacrylate
Dodecyl 0.39 0.15
mercaptan
Dipropylene 18.23 7.19
glycol
Styrene 21.99° 0
Deionized 89.93 35.37
water

*luorinated monomer prepared as described under “Materials”
10 “added to reactor

Emulsion 1 was prepared and added o 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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30 min, styrene was added to the reactor, and stirred for 10 min. “VAZO?
56 WSP initiator (0.29 g), available from E. |. du Pont de Nemours and
Company, Wilmington, DE, dissolved in deionized water (10.76 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.

\¥ {3

Emulsion 2 was prepared and while remaining in the beaker,
purged for 30 min. Emulsion 2 was added to the reaction flask and
“VAZQO" 56 WSP initiator (0.12 g) dissolved in deionized water (4.22 g)
was added, the reaction maintained at 50 °C for 8 h. The reaction cooled

16 to ambient temperature. A deionized water (41.8 g) solution containing
SUPRALATE WAQE surfactant (0.59 g, available from Witco Corporation,
Greenwich, CT) was mixed with the product at ambient temperature. The
resuiting core-shell emulsion polymer was filtered through a milk filter and
weighed 301.02 g with a solids content of 24.5 %.

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

20  Comparative Example F

This comparative exampie iliustrates the formation of a mixture of
two emuisions of similar compositions as Example 1 Table 4, but with the
replacement of vinylidene chioride with methyl methacrylate. The
compositions of Emulsions 1 and 2 used in forming the core and shell,

25 respectively, are listed in Table 5E.
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Exanple c¢3/0 solids i Core/shell weight iratios 2 24.3 2.2 3 23.8 1.8 4 24.3
1.5 5 23.5 1.1 abased on solids Table 8 Core and Shell Emul sion
Conposition for Exanple 2 Material Enulsion 1, g Emulsion 2, g ETHOX TDA-5
4.77 1. 6SWBTHOQUABs 18/ 25 1. 18 1. 192 A3-net hacyl at eal 02T T/US2008/070747

Emulsion 2 was prepared and while remaining in the beaker,
purged for 30 min. Emulsion 2 was added to the reaction flask and
VAZQO" 56 WSP initiator (0.12 g) dissolved in deionized water (4.24 g)
was added, the reaction maintained at 50 °C for 8 h. The reaction cooled

5 to ambient temperature. A deionized water {41.8 g) solution containing
SUPRALATE WAQE surfactant (0.60 g, available from Witco Corporation,
Greenwich, Conn.) was mixed with the product at ambient temperature.

Nylon fabric and polyester were {reated with the copolymer

agqueous dispersion using a conventional pad bath (dipping) process as

10 described in Test Method 1. Water, spray and oil repeliency 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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Core and Shell Enul sion Conposition for Exanple 3 Materiall Emulsion 1, g
Enmul sion 2, g ETHOX TDA-5 3.816 1.68 ETHOQUAD 18/ 25 0.944 1.192

A3- met hacyl ate3 0 21.0 Pol y(oxyet hylene)- 7 nmethacrylate ,0.94 | 0.464
stearyl n&Dhewryilate 17.6 6.0 N-nethyl ol acryl am de 0.F@5F:s80046%4747

2- hydroxyet hyl nethacrylate 0.511 0.252 Dodecyl 0. 270 ner capt an

The resulis indicate that fabrics treated with the core-shell emulsion
polymer of Example 1, at the same % by weight fluorine as Comparative
Example A, exhibits much superior oil, water and spray resistance on
nylon and polyester fabrics.- Comparative Exampie A was a non-core-shell

5 mixture of emuisions of identical composition to the core and shell
compositions of Example 1. This indicated that the core-shell structure
derived from the two-stage polymerization provided a polymer emuision
having much improved properties as a treating agent for fabrics over that
of a mixture of emulsions provided by a single-stage polymerization

16 process.

The resuits indicated that fabrics treated with the core-shell
emulsion polymer of Example 1, at a lower % by weight fluorine as
Comparative Example B, exhibited much superior oil, water and spray
resistance on nylon fabric. Comparative Example B was a blend of an

15 emuision polymer derived from random emulsion 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

20 weight versus 27.8 % by weight for the Example 1, but without the core-
shell structure. The fabric treated with the Comparative Example B biend
exhibited repeliency properties comparable to Example 1, but did not
exnibit the durability of Example 1, indicating that the core-sheli structure
aliowed better performance characteristics at lower leveis of fluorinated

25 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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0. 128 Di propyl ene glycol 14.551 7.16 Vinylidene chloride 17.6b 0.2b

Dei oni zed water 187 43.4 afluorinated nononer prepared as described in
“"Material s" badded to reactor Table 10 Core and Shell Emul sion

Conposi t i gAxPeEtsiBExanpl e 4 Material Enul sion 1, g EnuleSirdis2@gatp7ETHOX TDA- 5
3.816 2.02 ETHOQUAD 18/25 0.944 1.430 A3-nethacyl atea 025.2

Pol y(oxyet hyl ene)- 7 nethacryl ate 0"lga‘blé)6§57 st earyl

Repellency on Nylon

Ex ampile % Oil Water Spray
F* initial | 5 HW | Initial | 5 HW | Initial | 5 HW
1 011 ©- 3 11- o- 100 70
Comparative | 0.12 0 0 4- 1- 70 60
_ C
Comparative | 0.11 0 0 4 1- 70 60
D
Compgrative 0.1 4 3- 10 8- 100 75
Compg rative | 0.11 1 5- 2- 10 5 95 80

# weight % fluorine in bath

L

Table 6C

Repellency on Polyester

Ex ample % Qil Water Spray
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
Comp;rative 0.1 2 2- 8 8- 85 90
Comparative | 0.11 4 0 10 3 100 70
F

# weight % fluerine in bath

Comparative Example C was a core-shell emuision poiymer as
disclosed in Example 1 of Lee, et al, US 6,790,898, wherein styrene was
10 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-
heptadecafluorodecy! acrylate was the fiuorinated monomer in the shell.

Comparison of Example 1 of the invention with Comparative Example C,
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met hacrylate 17.6 7.2 N-nethyl ol acrylam de 0.955 0.557 2-hydroxyet hyl

nmet hacryl ate 0.511 0. 302 Dodecyl nercaptan 0.270 0. 154 Di propyl ene gl ycol
14.55 8.59 Vinylidene chloride 17.6b 0.2b De ionized water 87 51.0

af | uori naveavivshdaer prepared as described in "Materi ACTUBHIIEA4T 0 react or
Table 11 Core and Shell Enul sion Conpositions for Exanple 5 Materi al

Emul sion 1, %t similar % F in the bath, indicated that Comparative Example C exhibited
substantially lower oil-, water- and spray-repellency on Nyion at both initial
and 5 HW trials. On polyester Comparative Example C exhibited similar
initial oil-, water- and spray-repellency; but exhibited substantially lower

5 oil-, water- and spray-repellency in the 5 HW trial, than that of Example 1;
| indicating Comparative 'Example C exhibited poor durability.

Comparative Exampie D was a core-shell emuision polymer as
disclosed in Example 1 of Lee, et al, US 6,790,898, wherein styrene was
used as a monomer in the core, but the fluorinated monomer in the shell

1w 3,34,4,5566,7,7,8,8,9,9,10,10,10-hepiadecafluorodecyl acrylate was
replaced with the C6 homolog, that is the A3-methacylate used in
Exampie 1. Thus comparison of Comparative Example D and Example 1
allowed comparison using the same fluorinated monomer, A3
methacrylate, in the shell, but with different monomers in the core.

15 Comparison of Example 1 of the invention with Comparative Example D,
at the same % F in the bath, indicated that comparative Example D
exhibited substantially iower oil-, water- and spray-repellency on Nylon at
both initial and 5 MW trials. On polyester, Comparative Exampie D
exhibited substantially lower oil- and water-repellency at both initial and 5

20 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 o
impart good oil- and water-repeliency. Furthermore, the composition of
Example 1, of the invention disclosed herein, provided superior oil- and

25 water- repellency; and superior durability, than that of Comparative
Example D.

Comparative Example E was a core-shell emulsion polymer as
disciosed in Example 1, but with the replacement of vinylidene chloride
with styrene. Comparison of Example 1 of the invention with Comparative

30 Example &, at the same % F in the bath, indicated that comparative
Example E exhibited iower 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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Emul si on 2, g ETHOX TDA-5 3.58 2.53 ETHOQUAD 18/25 0.89 1.79

A3-net hacyl atea 0 31.5 Pol y(oxyet hyl ene) -

nmet hacrylate 16.5 9 N-nethylol acrylam de 0.90 0.70 2-hydroxyet hyl

met hacr yl W0e0@/4830. 38 Dodecy!

10. 74

10

15

20

than that of Exampie 1. This indicated that core-shell polymers wherein
the core comprises vinylidene chloride exhibit better oll- water-repeliency
than comparable core-shell polymers having styrene in the core.
Comparative Example F was a core-shell emulsion polymer as
disclosed in Example 1, but with the repiacement of vinylidene chioride
with methyl methacrytate. Comparison of Example 1 of the invention with

- Comparative Example F, at the same % F in the bath, indicated that

comparative Exampie F exhibited lower oil- and water-repeliency on Nyion
in the initial trial and substantially iower oil- and water-repellency in the 5
HW trial. On polyester Comparative Example F exhibited lower oil- and
water-repsllency in the initial trial; and substantially lower oil- and water-
repellency in the 5 HW frials; than that of Example 1. This indicated that
core-shell polymers wherein the core comprises vinylidene chioride exhibit
better oil- water-repeliency than comparable core-shell polymers having
methyl methacrylate in the core; especially in the 5 HW trial. This
indicated that Example 1 exhibited superior durability reiative to that of
Comparative Example F.

Examples 2-5

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

Table 7

Core-Shell Polymers

Exampie % solids Core/shell weight
ratio®
2 24.3 2.2
3 23.8 1.8
4 24.3 1.5
5 23.5 1.1

“hased on solids
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vinyl i dene chloride 16.5b 0.2b deionized water 81 64.0 afluorinated =
nononmer prepared as described in "Materials" badded to reactor 5Nyl on
fabric was treated with the copol yner aqueous dispersion of Exanples 2 to 5
usi ng a cebvertitygaal pad bath (di pping) process The cdREEiRRWENEI4dI sper si on
of the polymer enmul sions of Exanples 2 to 5, 3 parts, were diluted with 97
parts deionized water to achi eve a p?gb@%th havi ng 3 % by wei ght of

enul sion in the water bath. The fabriT was 10 padded in the bath, and the

excess l'iquid rermveg; pé/ dpece u?éib Etfbrn@x .,g: ALKANOL 6112,
available fromE. 1. e . wermngton, DE, was

al so included in thebathat—62%by—weirght—The—wet—ptrekup was around 50 -
60% The fabric was cur &pi@falappr )XEW%‘P'}/M%O EPBIBIoP Fi9nUt es and al | owed
to "rest" after treatpgepnhxlppad cure ahout 15-0 18 hogwgs. Water, spray and
oil repellency testis were conducted on the treated fabric |according to
Test Methods 2-5 deScril q@%e. ThE™T I'ts are 1 din Table 12. Table
12 Fabric Repellency %fﬁa%ﬁona Exarrpl"g%cjl-l WAt er épféaze;/ initial 20 HW
initial 20 HWVinitijal 20 untreated 0
A3-methacylate® 0 21
Poly{oxyethylene)- 1175 0.464
7 methacrylate
Stearyl 220 6.0
methacrylate
N-methylo! 1.194 0.464
acrylamide
2-hydroxyethyl 0.639 (0.252
methacrylate
Dodecyl 0.338 0.128
mercaptan
Dipropylene glycol 18.19 7.16
Vinylidene 22.0° 0.2°
chioride
Deionized water 109 43.4

“fiuorinated monomer prepared as described in “Materials”

Padded to reactor
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100 85 55 1.5 10 6 100

WO 2009/615136 PCT/US2008/070747

Table 9

Core and Shell Emulsion Composition for Exampie 3

Material Emuision 1, g | Emulsion 2, g
ETHOX TDA-5 3.816 1.68
ETHOQUAD 0.944 1.192
18/25
A3-methacylate® 0 21.0
Paly(oxyethylene)- 0.94 0.464
7 methacrylate
stearyi 17.6 6.0
methacrylate
N-methyiol 0.955 0.464
acrylamide
2-hydroxyethyl 0.511 0.252
methacrylate
Dodeacyl 0.270 0.128
mercaptian
Dipropyiene glycol 14.551 7.16
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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70 a 3 %l oading of aqueous enul sion conposition in water bath The
results indicated that enul sion polyners of Exanples 2 to 5 had good oil
repel |l ency and good to excellent water and spray repellency on Nyl on
fabric. Bxeanplo#ssies - 11 10Usi ng the procedure of Examplrés1008@830a4pl es 6 to
11 were prepared using the various fluorinated nononers |listed in Table 13.
Tabl e 13 Fl uori nated Mononers for Eﬁ%ﬁg 6-11 Exanple Fluorinated
Mononer 6 Al 1-nethacylate 7 Al 1- 8 A6- net hacryl ate 9 Al 2-acrylate

10 Al 2-net hacryl ate |ght of various
fl uorinated nononer é&r B‘% ﬁ Pé% O% Gom S'tléh i V\E , was used

thrOUghOUt t he Exar“pl €S to—11—t6 rovi-de—therfttered—cor e shel | p0| yner
enul si ons. The conposi tll\éfht@”@'f Emul EW%OQ Tafd| X0 H Farnming the core
and shel |l polyners argT H'Cﬁ(?@ﬁ@; niTabl ¢ g14. Table 14 gore and Shel |
Enmul si on Conposition for Exanplesi6 to 11 Material Enulsion 1,9 Enul sion
2, 9 | ETHOQUAD 0.944 1.430
18/25
A3-methacylate® 0 25.2
Poly{oxyethyiene)- 0.94 0.557
7 methacrylate
stearyl 176 7.2
methacryliate
N-methylol 0.955 0.557
acrylamide
2-hydroxyethyi 0.511 0.302
methacrylaie
Dodecyl 0.270 0.154
mercaptan
Dipropylene glycol 14.55 8.59
Vinylidene 17.6" 0.2°
chloride
Deionized water 87 51.0

*fluorinated monomer prepared as described in “Materials”

®added to reactor

i
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ETHOX TDA-5 2:4 0.84 ETHOQUAD 18/25 0.57 0.59 Fluorinated nononer 0 10.5
Pol y(oxyet hyl ene)- 7 nethacrylate 0.6 0.25 Stearyl nethacrylate 11.0 2.99
N-net hyl ol acrylam de 0.6 0.25 2-hydroxyethyl nethacrylate 0.30 0.16
Dodecyl 0. W9 2pf0¢dpt an 0. 15 Di propyl ene gl ycol i9.09 7.PL8/US2008/070747

Table 11

Core and Shell Emulsion Compaositions for Example 5

Material Emulsion 1, g Emulsion 2, g
ETHOX TDA-5 3.58 2.53
ETHOQUAD 18/25 0.89 1.79
A3-methacylate® 0 31.5
Poly(oxyethylene)- 0.88 0.70
7 methacrylate
stearyt 16.5 ' 9
methacrylate
N-methylol 0.90 0.70
acrylamide
2-hydroxyethyl 0.48 0.38
methacrylate
Dodecyl mercaptan 0.25 0.19
Dipropyiene glycol 13.64 10.74
vinylidene chloride 16.5° 0.2°
cdeionized water 81 64.0

*iuorinated monomer prepared as described in “Materiais”
added 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 210 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, Wiimington, 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 minuies and allowed to “rest” after treatment

15 and cure about 15 — 18 hours. Water, spray and oil repeliency tests were
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Vinylidene chloride 11.0a O Deionized water 44.8 17.7 aadded to reactor
The conponents of Emulsion 1, less the vinylidene chloride, and o with the
dei oni zed wat er being preheated to 50 -60 C, was sonified in a plastic
beaker aswoesewittigd i n Exanple 1. The enul sion was trangfeszemsdrder a 250 L
four-neck reactor equipped with nechanic stir, thernocouple thernoneter and

chiller cond r (s : ) NE. € |SIO iinto. the reactor
with hot dei %ﬁﬁgggéagpgﬁe Efégfaﬁ f%ﬁﬁg}%‘iﬁpn%ag\kﬁ?tﬁmﬁ?{“f)gag% P‘B?C"%?Baut 30 nmin
until the terpevat The ravastsked dwedth TablEhe. vi nyl i dene chloride was then
added to the reaction flask and m xed for 5 mn. VAZO 56 WSP initiator
(0.125 g), available fromE. |. du Ppgiedg Nenmours and Conpany, W /I m ngton,
DE, dissolved in deionized water (9.4 g) was added and the mi xture was
heated to 50 Cwithin 0.5 h apghreRétaeRedoh Nvidh?h, and then cooled to
anbi ent tenperature to provide the core polynmer enul sion. The
conponents of Emul sj Wth e wat ey, | pr ed to 50 -60 C, was
sonified in a plasti EQ%r%gLe asb,escrl hﬂﬁnhm ﬁr‘bgn ovigde 10an enul sion.
The enul si on was purged wi t hinitial r afen irfie aZIbuttnt%ﬁI AthHEAG t hen added to
the reactor containing the core pblyner emiV®iion. VAZO 56 W5P initi ator

0. 065 di ssol ved| ni zed|water {913 @ § added]and the m xture
\(/vas hea?)ed to 50 C ml‘llj%li_?%ﬁécg ':.%Jh and maiC t ai nta()f(ﬁkri 8 h and then cooled to
anbi ent tenperature. Detonizetdswatded | (103 7 795 | 15&®Ijut Bon cont ai ni ng
SUPRALATE WAQE surf@actant (P 3.0 al abte firon \Nng—O Dr por ati on,

G eenwi ch, CT, was Hl)(g_w hf'?h;zpﬁ d%rét a? arrg(;)(gnt nperature. The
resulting core-shel| enul sipn pol greer 9@s fé,&‘,tewmﬂ thegugﬁ amlk filter
and wei ghed about 1t —g-wth—asptids contentTof21-8% 20Nyl on fabric was
treated with the copol yirer agq®eous -3i spBrsi 6n |us¥hg a’Conyentional pad bath
(di ppi ng) process. The concentrated di spersion of the polyner emnul sions of
Exanples 6 to 11 wef @ %lidadirgdoidausodeiconisiet comapesition iraghieevetha pad bat h
having 0.2 weight A) fluorine. The fabric was padded in the bath, and the
excess |iquid renbhedehytssegiesze ti2Breohlisios ponvers bif Egamgest? toALKANOL 6112,

21 %0 | not udedorRopho e Rb G aRRy 3 e (AR Rl b aREhElE® anout 50 %

The fabric was Nysethbait. approxi mately 160C for 2 m nutes and allowed to
"rest" after treatnment and cure about 15 - 18 hours. Water, spray and oil
repel l ency t ¢éxampies@®- 30conducted on the treated fabric and untreated
control according to Test Methods 2-5 described above. The results are
listed indTabl e 18singTthblpeocesiurabt Exarmelpdl, ksanplast iyl oweBxpnephedq |

using the various fluorinated monomers listed in Table 13.

Tabie 13

Fluorinated Monomers for Examples 6-11

Example Fluorinated Monomer
6 At1-methacylate
7 A11-acrylate
8 Ag-methacryiate
9 A12-acrylate
10 A12-methacrylate
11 B3-methacylate ;
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Water Spray initial 20 HWinitial 20 HWinitial 20 HWControl 0 O O 6 4
37 7.5100807 21.59.59 90 70 8 2

WO 2009/015136 PCT/US2008/070747

A constant weight of various fluorinated monomers, prepared as
described under “Materials”, was used throughout the Examples 6 to 11 to
provide the filtered core-shell polymer emulsions. The compositions of
Emulsions 1 and 2 used in forming the core and shell polymers are listed

5 in Table 14.
Tebie 14

Core and Shell Emuision Compesition for Examples 6 1o 11

Material Emulsion Emuision 2, g
1, ¢
ETHOX TDA-5 24 0.84
ETHOQUAD 0.57 0.59
18/25
Fluorinated 0 10.5
monomer
Poly(oxyethylene)- 0.8 0.25
7 methacrylate
Stearyl 11.0 2.99
methacrylate
N-methylo 0.6 0.25
acrylamide
2-hydroxyethyl 0.30 0.16
methacryiate
Dodecyl 0.17 0.15
mercaptan
Dipropytene 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 chioride, 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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I ndi cated that the enmul sions of Exanples 6 to 10 all 5exhi bited good water
repell ency and fair to good oil repellency on Nylon fabric, with good

r et ent i onwofzoeapalst ency after 20 washi ngs. Pol yestrars2falord’e’ was
treated with the copol ynmer aqueous di spersion using a conventional pad bath
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The fabric was cured at 15 rgﬁgl‘OXl mately 160 C for 2 mnutes and all owed to

"rest" af fer (Bftvmmeddadrneiine raisbe Wﬁ§he§@%‘&ﬁ0§9 vibier0-5 §pndly and oi |
Vet hods 25 deeneonRRy 4 S R L A B e R B B 20T 16
Fabri c Repel lcorepolgmePemusserer Exanpl e O | Water Spray
The components of Emulsion 2, with the water being preheated o
50 —60 °C, was sonified in a plastic beaker as described above, 1o provide

10 an emulsion. The emuision was purged with nitrogen for about 30 min
and then added to the reactor containing the core polymer emulsion.
VAZQO 56 WSP initiator (0.065 g) dissolved in deionized water (8.13 g) was
added and the mixture was heated to¢ 50 °C within 0.5 h and maintained
for 8 h and then cooled to ambient temperature. Deionized water (13.7 g)

15 solution containing SUPRALATE WAQE surfactant (0.3 g), avaitable from
Witco Corporation, 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%.

20 Nylon fabric was treated with the copolymer aqueous dispersion
using a conventional pad bath (dipping) process. The concenirated
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

25 rollers. A wetting agent, ALKANOL 6112, availabie from E. I. du Pont de
Nemours and Company, Wiimington, 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

30 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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Table 15
Fabric Repeliency on Nylon

Example Oil Water Spray
initial 20 HW initial 20 HW initial 20 HW

Control 0 0 0

6 4 3 7 7.5 100 80

7 2 1.5 9.5 g g0 70

8 2 2 8 6 90 70

9 3 1.5 8 6.5 90 70

10 5 3 10 9.5 90 80

The resulis indicated that the emulsions of Examples 6 to 10 all
5 exhibited good water repeliency and fair to good oil repellency on Nyion
fabric, with good retention of repeliency 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

10 deionized water to achieve a pad bath having 0.2 weight % fiuorine. The
fabric was 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 about 87 %. The fabric was cured at

15 approximately 160 °C for 2 minutes and allowed to “rest” after treatment
and cure about 15 ~ 18 hours. Water, spray and oil repellency iests 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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Table 16

Fabric Repeliency on Polyester

Example Qil Water Spray

initial | 5 | 20 |initial | 5 | 20 initial, 5 | 20

HW | HW HW | HW HW | HW

6 5 5 5 10 | 10 | 10 | 100 | 100|100

7 6 5 11 10 | 10 | 100 | S0 | 90

8 4 4 135] ¢ 9 9 90 90 | 70

9 6 6 11 11 | 11 | 100 100 | 100

10 55 | 5 11 1] 11 | 100 | 100 | 100

11 55 | 4 10 9 9 90 | 90 | 90

The results indicated that the emulsions of Examples 6 to 11 all
5 exhibited good water repellency and good to excellent oil repellency on
polyester fabric, with durability of repellency.



- 100 11 5.5 4 4 10 9 9 90 90 90 The results indicated that the

emul sions of Exanples 6 to 11 all 5exhibited good water repellency and good
to excellent oil repellency on polyester fabric, with durability of

repel | encyo 200@0i3S What is clained is: 1.An oil- and BatlerapEEet] ant
core-shell enul sion polynmer conprising 5A) a core conposition, prepared
froma first polynerization, conpri .IDQIM n a water-free and
surfactant-free basis, conponents ( (b): (a) from about 40 to about
95 % by wei ghfthaifis oniengaf isnor e nononers sel ected fromthe group consisting
of styrene; alkyl iosubstituted styrene wherein said alkyl is a linear,
cyclic or branched hydrosiardanviewvrargiant coratzbet efr8isian bolgsier and al kyl
(meth)acrylate wherein said alkyl is a linear, cyclic or branched

hydr ocar bon K8WPHE®r om about 6 to about 18 carbons; and (b) from
about 5 to about 60 % by wei ght of one or rm{i[e nmononer s, 15sel ected fromthe

group condi sti nfy) ¢t CUPAPMRPSAN HIESRIEFTOR B! RAVIBENERO and conbi nat i ons
thereof; and com_pﬁéi)w%ao@a%&dteﬁ@@@gﬁa 5l 98ctaR-RERE88s | smMchesRE@Nand

pol ynmeri zation in the presence of the core conposition, conprising, on a
wat er -free anfe):surfactant-free basis, conponents (c¢) and (d): 20(c) from
about 50 to about 85 % by wei ght of one or nore fluorinated nononers of
formula (1), (1) (arrom pbyut 40 fo about 95 % by weight of ohg oRIIOre CH2) | | |

G o o febbRrS SFLREE R A AR AR 8Eh e B Ry

10 substituted styrene wherein said alkyl is a linear, cyclic or branched

W

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
15 selected from the group consisting of vinylidene chioride, 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 waier-free and

surfactant-free basis, componenis {c¢) and (d):

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

fluorinated monomers of formula (1}, (It} or (I1):

) Ri'(CH2)m Z-C(O)-C(R")=CH;
(1) RACH2CF 2)g(CHaCH2)Z-C(O)-C(R")=CH;
(11 RPO(CF2CF 2)o(CH2CH2,Z-C(O)-C(R )=CH;

wherein

t2
wn

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

Zis —0O-, -NH-or -8-;



mis an integer of 1 to about 6; q and r are each i ndependently an integer
of 1 to about 3; Rl is hydrogen, d, For CH3;, Zis -On-NH+ or -S-;

Rfl is a linear or branched perfluoroal kyl group having 4 or 6 car bon
atons; WRIRIPE1LH | i near or branched perfl uoroal kyl @ﬁ@ﬂ%m@&mﬂﬁﬁ from
about 4 to about 6 carbon atons; and 5Rf3 is a linear or branched

per fl uoroal kyl gn i r optionally
i nterrupted by %n%ué) |I1]éé/”{[lgbr%ree %or%e;(l%\eﬁg&%‘ha\?lnﬁﬁ cgcéq%%%&ﬂ;om about 15
to about 50 #aoys;wei ght of nonomers sel ected fromthe group consisting of
styrene; al kyl substituted styrene owherein said alkyl is a linear, cyclic
or branched hydﬁf)ﬁsaaz bBogarhabragehked merlt@oroalkplagrs up aadng ifiogt abmrﬁtélrt))acryl ate
wherein said 6%@%1 % é}%l near,, cyclic or branched hydrocarbon having 6 to
18 carbons; B %@f PRECOTS 4e core conposition corrpri ses from about 20

t o about 75 % b ht of the R12 h 4 carbon

b om. Ri%Ts SORGIS adliee PR i Y 105 DAYRBTOR SR 2P | o CrB.
2The enul si Oﬁb@tﬂ"fy@@rboﬁfat&hélb @néﬂ?%‘a@trﬂpt@ﬂ%y&ﬂf&et\ﬁ@ﬁp@ﬁeé efa-furt her
conpri ses conponent (e) rom about 0.5 to about 10 % by wei ght of one
nor e nononer §X§ﬁ*‘eﬁ’é’€“§ A mthe gr oup consi sting of 2-and 4-chl oronet hyl
styrene, 20vinyl acetate, N-nethylo met hacryl am de, N-net hyl oyl

SCTy T am de. - and nGhGiees sbof e HaskieP B DRI CITPEIEDS SHENEE, R) Cro

wherein ais 1 to n, C1 - ™4

al kyl or -C(0)- C(E?go[ﬂlg g}%&%ﬂhszstgﬁﬁfm on i 5@&31‘{&8{%&% wher ein
conponentio(c) i s whefdin she dkWor & hmmfdcynhn@rmrameﬁcbwdumart(dn) , Wwherein Zis
mis 2, RL is CH3, and has. 6 car a mxture

of fluorinated mh@%gé%ﬁsfwmns apg)arkym%pq{:r%a feswhgrein sgiq Sal%?l RLis

CH3, and R11 has # ansksH, SRtabbBmRrahedBydrocarbon havillg ®Re1®Earbhe; _
fluori nated nononer (s) of fornula (Ir), wherein Zis -0-, gis 1 or 2, r is

1, Rl is CH3pr@bdRa: haise @o@admsﬁmr@mmrses from abdt zm@ dolouprs nat ed

nononer of forrrula(lll), wherein Zis -0-, ris Rl is CH3, and
Rf 3 has 3 cdr bmweﬁm@éthmwﬁ@e@mm@@aﬁfp@ﬂ 5?1@133611‘09@% ﬁﬁww?eﬁ%u n
conmponent, .(a S r m st ear vyl

(et h) acryl a%:elJI ﬁ@“ﬁngyﬁﬁ%%{%@h)%éca?é at exy? U{B net h) acryl at e,

cycl ohexyl (neth) acr yI Iu%lrgry 0;?,%;519 :Fﬁ”l% Te,f,rtp]éjg&gl (nmeth)acryl ate,
or a m xture theré&of he enu on po mer o aim1 wherein conponent

(b) conpri sesofnmaﬁab@ﬂhﬁ@:omr?&baum%n%tt{g ‘wei ght of yinylidene chloride.
6. The erul sion polyner of claim1l wherein conponent (d) is an al kyl
(et h) acryl at e sel@&dted aboond.Ghe agoaiutd %otmsiwetghhgf afe soeamphomers

(meth)acrylate, nglteg%/edhfe 3 thé gr%tur[:]))c%%rs hﬁgt &f 2- an)c(iy4 cfgtorome;tﬁqrssfyrgﬁe

20 vinyl acetate, N-methyloyl methacrytamide, N-methyloyl acrylamide,

and monomers of the formula:
Rz-(OCHQCHZ)a'O"C(O)"C(R)=CH2

wherein a is 1 to about 10, R is H or —CHs, and R? is hydrogen, Cq
_ C. alkyl or -C{O)-C{R)=CH..

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

1) the fluorinated monomer of formula (1), wherein Z is
—-0O-, mis 2, R is CHs, and R has 8 carbon atorns,

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

30 carbon atoms,
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15cycl ohexyl (neth)acrylate, lauryl (nmeth)acrylate, tridecyl-
(nmeth)acrylate, or a mxture thereof. 7. The emnul si on pol yner of
“claim1 further conprising one or nore materials selected fromthe group
consi st i ngooftomiswef act ant, pH adj uster, cross |inker,PowUszesgpragent ,

bl ocked i socyanate, wax extender 20 and hydrocar bon ext ender. 8. A
met hod of treating a fi broug subst rate to. n%(]a ﬁﬁﬁol ent nd wat er
repel | ency conprising apply )n%f]etg TRE Lﬂﬁrpa% @PWW&"@ F@’t‘@ ‘cor e-shel |
ermul si on pol ymer of cl w‘h@rémqnszo- qis 1or9, riZNeR'ed 0pd, ahd Rfahay 8 wherein

the core-shell emul sion g}p yner 25i s appli ed in the presence of one or nore
of a surfactant, pH adf89CBRAREIYs |inker, wetti ng agent, bl ocked

i socyanat e, wax extender, and hydraocarbon ext ende 10. A fibrous
substrate having applied t o4l g @QFIT‘%J@Q BN EREN @(lf%*’rﬁmﬁél Vievheseined ai m 1, 2
or 7. 30 4 is—O-,qis 1, ris 1, R"is CHs, and R has 3 carbon atoms.

4, The emulsion polymer of claim 1 wherein component (a) is

an alkyl (meth)acrylate selected from siearyl (meth)acryiate, 2-ethylhexyl
(meth)acrylate, hexyl (meth)acryiate, cyciohexy! {meth)acrylate, lauryl
(meth)acrylate, tridecyl (meth)acrylate, or a mixture thereof.

10 5. The emutsion polymer of claim 1 wherein component (b)
comprises from about 10 fo about 45 % by weight of vinylidene chloride.

6. The emulsion polymer of claim 1 wherein component {d) is
an alkyl (meth)acryiate selected from the group consisting of steary!
(meth)acrylate, 2-ethylhexyl (meth)acrylate, hexyl (meth)acrylate,

15 cyclohexy!l (methjacrylate, lauryl (meth)acrylate, tridecy! (meth)acryiate, or
a mixture thereof.

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

2¢  and hydrocarbon extender.

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

9. The method of claim 8 wherein the core-shell emulsion polymer
25 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 subsirate having applied to its surface an emulsion

polymer of claim 1, 2 or 7.

30
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