25 Cctober 2006 NOVEL FOAMS AND COATINGS IR 3587CIP This application is-a
continuation-in-part of co-pending U. S. international application no.

PCT/ US02/ 03559 filed February 06, 2002 which in turn clains the priority
of provisional U S. application no. 60/268,843, filed February 15, 2001.
BACKGROUND OF THE | NVENTI ON [ 0001] This invention rel at 62 Ostohes 2906
processes for- direct production of foaned articles froma polyner |atex

wi thout a need for any chem cal or nechanical blow ng agent, as well as to
processes for the adherent coating of a substrate with a water-borne

pol ymer. In the foam process, articles are produced by freezing of the
latex in a nold, followed by renoval .of the water, to give a foam having
an open cell structure with foamdensity inversely affected by the |evel

of solids in the latex. "Mold" is used in a broad sense to cover three

di mensi onal nolds as well as objects onto which the dispersion to be foaned
is applied, such as by sprayiing or dipping. The foans are used in a
variety- of applications spNIVESFOAMPANDAIGATINGSY i n aut onobi | es and

ai rplanes; for thermal and acoustic insulation; for shock -absorption; and
the Iike. The coatings are appliedIR358VClPde variety of substrates such as
netal, glass, stone, brick, tile, cenentitious materials, nortar, natural
and synthetic fi beTkis agpliohtion ipapaitinudtdadimesrt of cdrtnilvay EIS. dmteknaonabyen

Fuior opol yner evpicHispae: Ro LRl Bederspier 85 307 Phsk s mdor e (o

and hexaf | uogRproRl EPeovisbrz) USNebpsititloh nG0s0R2 63328, fileC Bdbryarg 0ROI yTer s
having very Low or no crystallinity. For coatings, the copolyners at all
| evel s of HFP?®Umtent | 25 October 2006 remmin highly flexibie,
t her nopl asti c copol yners wWaagixSHOWD®Y sUEDevenNttaok even at hi gh HFP
|l evel s and thereby pernit use of such copolymers In unique applications
for which pol YOUOE']/' | 48RSt fefites AORIVe] ROSkse RY dWeRpPodRE®H FUS| Y known
were not considered suitable, or were considered suitable only when

' foamed articles from a polymer latex without 2 need for any chemicalor ~ -

mechanical blowing agent, as well as to processes for the adherent cdé,ting ofa
substrate with a water-borne ponmer. In the foam process, articles are produced
by freezing of the latex in a mold, followed by removal of the water, to give a |
foam having an open cell structure with foam density inversely affected by the
level of solids in tﬁe latci. "Mold" is used in a broad sense to cover three
dimensional molds as well as objects onto which the'dispersion to be foamed is
applied, such as by spraying or dipping. The foé,'rns are used in a variety 6{ :
applications such as comfort clishioning in automobiles and airplanes; for thermal
- and‘acoustic insulation; for shock absorption; and the like. The coatings are
applied to a wide variety of substrates such as metal, glass, stone, brick, tile,
ce_mentifious materials, mortar, natural and synthetic fibers, cloth, paper, leather,
and woven and nonwoveﬁ fabricé., R
[0002}] An emple of poljmers for these applications are fluoropolymers,
more specifically copolymers of vinylidene fiuoride (VDF) and .
hexafluoropropylene (HFP) and still more specifically copolymers having very
low or no crystallinity. For coatings, the copolymers at all levels of HFP content
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conbined with other polynmers or other materials such as prinmers and the
like. [0003] Low crystallinity fluorinated polyners are highly useful,
particularly as coating and encapsul ants, because of their |ow surface
energy, low refractive index, good chem cal resi stance, and the r | ative
ease of coating or encapsulating objects with such |ner3 St 906The
bal ance bet wee d nd extent
of fie crystal Pln%%%lgm?’g%)s{%ﬁ]e gﬁ{'%ﬁ&ﬁ&ép%ﬁg%%ﬁ)gﬁ%hv?ewgﬁwt seeet?%gl ons
affects the precmss high |HRPylewyid dandrtiseréhy pebmausa of auchicopaigmeran mgquehe

benef | att t d h t h, I t f
resin compos ¢ PBTCSEOR YRR e LOT RN GrED O SPETSPEVERRY ped | n

WO 01/ 32726, thﬁovdiﬁreﬂe@ﬁwcﬁsﬂére&\/ﬂhﬁhlehﬁWel?élan&lﬁﬁéraﬁ adtabRrogiynwitn ref erence.
[ 0004] Copol yners, of VDF @nd HFP vary in thejr properties. At _one end of

the. spectrum £BPiBedWih perROXmern ey Jhes materigls SHPAS FEMeEs %Wﬁes and at the

ot her ~ extreneggps; hi %bvycryswmﬁl ﬂdoﬁﬁat%dfﬁéﬁm-ﬁliﬁlﬁs@ﬁﬂ)%ﬁiéﬁfaﬂ&e of the
pol ymer chain determnes th I'exi b or alternately the stiffness) at
a given tenpeRtagies am:lrﬁnsamﬂe% e%aase Qfé%%&lpwﬁuﬁéce@ﬁdeWééﬁqu he type
and amount of ;j4pe g%&cya{eﬁrhédl P&ls&h@égncﬁﬁé Be?a@ao} c&%f&&ﬁn%p HhSsRlafhg L NE

nol ecul ar notion al“ong t chal n suc sone tenperature t%’ue pol ymer
under goes a secbiads withsuch ingrbpriymeérs Theshalancebearweeappiorphpusandesses, t he

so-called. gl asg., ﬁiﬂ?i‘e?ﬁo%g hEMRGE LS tsff@% né%%‘a{eéﬁa G, Wale pol ymer

chai n has nol ecul ar | ons Ich are Tree stretch, etc. and
t her eby .absor bintd¢rphase betgyen thq:mireguﬁslaﬁbm the pfﬁgeﬂsdrl:ehtymptxmsub abtalm)t ions are
frozen and the brlttlefr

ses re.or e
behavi or. [000 ‘°f&p§ A tﬁ?&ns?%ﬁ% aﬂﬁ\k}étrg dfhe‘ﬁ)wi’%' ;hr'?at%i %pél o‘s"u”?né‘"tahe foam
process. Howegien resircomiposifion. dro“axrystalﬁnmzcﬂwﬂnhed mﬂymabatade(jnﬁmncoati ng
appl i cations. p06] U S. .Patent 4 641 d| oses treat nent
of fabric wt hi@h@ﬁ@gg’ﬁé@%g&@’fﬁmg SFTROf K ﬁgy 5IF°|°de copol yners
stabilized w t [poognhalCepsipmer df VOFraa0 KFPivaryah itlirpisfenits AAL ne didgifi sol i ds
concentrations _are requjred and the- fabric treatnments agg%tgea eat set.

The present inP&iPs ?fﬁ@%@f@“%%?f?%ﬂ?ﬂ?OPé@“@B?’é{ﬁ&F €cri bed
herein are abl @{ﬁe@ae&ﬁ@mgmylc@mauh@ pSEfersO Thb flidrestrubufad R polym&ul t s usi ng

chain determines the flexibility (or alternately the stiffness) at a given

temperature. This mechanical behavior is controlled by the type and amount of
'thc_érystalline phase (if any) and the dynamics of the molecular motion alﬂng the
chain such that at éome temperatufe the polymer undergoes a second order
change in responsc to applied stresses,‘ the so-called glass transition temperature
(Tg). Above the Tg the polymér.chain has molecular motions which are free to
rotate, stretch, etc. and thereby absorb the energy input. Below the Tg the
molecular motions are frozen and the stresses may lead to brittle fracture or
glass—like behavior. ,
[0005]  Applicant is not aware of prior art disclosing the foam process.
However, certain priqr art is noted below relating to coating applications.

| PRIOR ART '
[0006] U.S. Patent 4,618,641 discloses treatment of fabric with concentrated
dispersions of vinylidene fluoride copolymers stabilized with nonhalogenated
carboxylic acid surfactants. High solids concentrations are required and the

fabric treatments must be heat set. The present invention using the copolymers




| ower solids concentrations, while avoiding the need for a specific class
of detergents. [0007] U S. Patents 4,983,459 and 4,997, 684 discl ose

met hods of treatnment and the dirt, stain repellant and non wetting
surfaced articles treated with a mixture of a perfluoroal kyl silane and a
fluorinated ol efin teloner. The surfaces treat ed are st2f @@thﬁfaﬁ)@ﬁgl ass
conposi tions, | s, netal
or ot al  oxi de P eey HepyiE e AB ol b AT GHE A Bayer EELABh TR I ™

excl udes the cipalryolsls coficentiitions, mhdmavqnchngﬂndnedddopa geeific clasnafent i on
provi des an adlagrené coating on glass, netal and other mneral, ceramc
and the |ike saFfEE t% w t hout the need of any silane additive prinmer coat.
[0008] Chem Apsgrhct 41.S.Qabinia@,98323Dandh)9d7 634 idisolpsdviabthodsRedltiesimeAO68)  4(6) ,
1065-70 summari z t.he effec he adhe r rtles dye to treatnment
of a film of s&ﬂf@‘f’?%éﬁaﬁnlrﬁ@ IWF‘E oo i"ﬁ%‘%%& aled W@ wi ndow gl ass.
The steel and gliags ofepbd@donobikhl diibl&bzfnﬂ|amuwﬁﬁﬁed&ﬂéﬂirﬂéloﬂﬁrtphct§uﬂ§ée§'em at 200
to 280 for 1 to 120 mnutes. Treatnment of the filmcoated steel at 280C

for 2 hours gr S5%Fdare siated b slem campnsitions,onethes inpreamieistriassUgthae to boi | i ng

water due to  tQuAREAMAE, nlf&a%?»nﬁaﬂ&hdé@ﬁscmfd?ﬁula'gﬂenff&%ﬁNOB i ntroduced
at the interface between the film and either glass or steel reduced

adhesi on. Wi | @U@m@teéﬁ@lpmmxclué@ﬁbq eielymenefithis dirvestionrangd she;mgsgmm e at
t enper at ur es bﬂlvemlénfb?oﬁa“ésm&e%{sgalﬂ%oﬁgs ﬁleth BRHRE it are

provided. G ven the fact that |ater fure in |cat es l?ﬂat satlsfactor'y
adhesi on of VDedvbeikaswifagesydthpnithsnded of angistlgnetdddisive piimer cop-P known pri or

to the copolyfopsed chim! RABLESERN APRLE 3RO AdU Bllim Pldegy N9 W L.

nonf | uor opol y use of "priner coa or s ory
adhesi on to sub&).ri@6&30 swehariess the affect an thesidbmive prdpiegiealdse todettnpnbvi des no

he”" i que. oRFRsEH el SRS e ot AR RS i i b S0 ST o
dezgr:c lrog?n ﬁg?am‘hedediembglms cp&ieD®ith w:smmrmbjgﬁtgaﬁu&ﬁﬁe:damﬂomieiocgﬁt Lrggg
of 1P and vDE2H: ol opminEs- A8 pERt bl Pagfeelr O Rra e

3,051, 677 and Bout gt)ﬁhtl;clﬁ@edvym%lbyoﬁa@ﬁmmmr“e&lﬁamlwbmﬁﬁgwgeﬁd@wface and

evaporating the solve Sui
P g ?ormatlon r} €203 under Lll-ne coating. HCl and HN03 introduced at the interface

between the film and either glass or steel reduced adhesion. While the abstract

concludes that adhcsnon is possible at temperatures below the melting point of the
film no actual values are provided. Given the fact that later literature indicates -
that satisfactory adhesion of VDF homo-and copolymers mcludmg these with
HFP known prior to the copolymer used in the present apphcatmn required \
alloying with nonflucropolymers at least the use of primer coats for satisfactory
adhesion to substrétes such as glass and steel, this abstract provides no
information which would lead one having knowledge in the art to discover the
unique use properties applicants have found for the VDF/HFP copolymers
described and used herein, | |
[0009]  U.S.Patent 4,347,268 discloses coaﬁngs made from metallic oxide

- free solvent solutions of elastomeric copolymers of HFP and VDF in the
VDF/HFP concentration ranges of U.S. Patent 3,051,677 and a viny! copolymer
by applying the solution to a surface and evaporating the solvent. -Suitable



25 Cctober 2006 substances for coating are stated to be al um num steel,
glass, EPDM and nitrile rubber. [0010) U S. Patent 4,764, 431,
corresponding to EP 0192 494 Bl discloses the use of solvent solutions of
copol'ymers of VDF and HFP in the VDF/H P concentration ranges of U S -
Patent 3,051,677 for applying coatings for protecting adOcthes2088ti ng

stone materi al . . i ) S.. Patents
5,2]9,661 and @S%Q%,}ﬁggﬁfn%g’?%%%g&ggﬂe\?eﬁlﬁﬁg gegfj lgfeagséirsgpgjf%ndpnd frer gel s
for treating andberconsol i dating stone materials and inpregnating vari ous
fabrics includj | asS. £].0 essent i al .al s an el astoneric
VDF/ HFP copol yh@?mign t%?]% Pa{?&#lﬁ%ﬁo‘f%’&fﬁ@ﬁ‘f’?&‘%ﬁ?&gg“ﬁdlﬁ?@?es%ﬁ ent
3,051, 677 and asexfcaineht esigwasiofibopobaRPOSTAIDF irfl HFIPRltydTeDFAgEIrect ed from non
el astoneric vinylidene fluori ol r..or copolymer, -a vinyl fluoride
pol yner or a (H%FFB%EWP%? Oﬁgf%ﬁgfeng&l Jdprarpl/ingcopings fay. S pat ent
4,141, 873 -descpiohefindhdaanAbaing 36AE mateRik! dene fluoride polynmer film
form ng suspension for_coati n% vari ous substrates which also contains a

suspensi on of E0lKet hEBOASN 23BLserpspendingte | SvRatents W 1061 end| e | at ent »
sol vent for theatov1 sRGecYI¥EY sdivehOda retdrsib rresponding to-
EP 0374 803 BI discloses the Yeprot eqrfi on SFaigﬁ‘r@#%nge%ﬁ%?ﬁigggﬁﬁ materials,
tiles, cenent ewselidsiieg Henesnaterthls andlimpreenating Marfaus fabriesineluding glss by appl yi ng
a mxture of ap,@A¢RLUSeH Fosil | ,éﬁf,ﬁpgl gggr- W the VDF/ HFP
concentration rgngfles o%eu?aggsﬁg?ggfrp&?t%g%% and cg]%h quégtltjﬂs% emul si on or
m cr oenmul si on ¥PFailfeeontentatigoaggss 0EU. S Patent SV ST anbvadecoret dsgenitialt 0 such
surfaces. [0014 : 6 correspondi.ng. to EP 0479 240 Bl
descri bes con%‘Jé‘Pp.ldB?:‘F ilﬁgﬁowgﬁal%é%%gé%tn%ﬁla‘%?[gesrbcr‘fl?gléi neotfuoﬁtas ne, marble,
sandst one, - br i pHgmeroo ngpodineer anvingrfluondesolymerwt a Ghethpdryideepeymararby appl yi ng
solvent solution of an mxture of a then known nonel astomeric '
pol yvi nyl i dene PPUGFTde hono- or copol yner or ~a pol yal kyl nethacryl ate and
an el ast oneri cl06tgjol yUes. Patbnt MR 1 878 destiffRsiaf afjltousviadd i denc/imdridat i on range
of U S. Patent ?l’ 051, 67.7. .LOOlSe] U. ? Pat ent .4, 125, 673 Le Cpes renderi ng
the surfaces of° Y'ﬂg rﬁngu g susp. nsyon or coating various substrates which also o
contains a suspension of a (meth)acrylate polymer and a water dispersible latent

solvent for the two polymers. :
[b013] U.S. Patent 4,985,282 corresponding to EP 0374 803 BI discloses the
protection of surfaces of stony ﬁaaterials, tiles, cement conglomerates and
relevant manufactured articles by applying a mixture of an aqueous dispersion of
a VDF/HFP elastomer in the VDF/HFP concentration ranges of U.S. Patent
3.051,677 and an aqueous emulsion or microemulsion of a perfluoropolyether by
conventional methods to such surfaces. | )
[0014]  U.S. Patent 5,212,016 corresponding to EP 0479 240 BI describes
consolidating of and protection of surfaces of 'stoné, marble, sandstone, bricks
 concrete and articles manufactured therefrom by applying solvent solution of an
mixture of a then known nonelastomeric polyvinylidene fluoride homo- or
copolymer or a polyalkyl methacrylate and an elastomeric copolymer of VDF and
HFP in the VDF/I-IFP concentration range of U.S. Patent 3:05 1,677. |
[0015] U.S. Patent 4,125,673 teaches rendering the surfaces of inorganic
materials olephobic and hydrophobic by applying to their surfaces a solution or

dispersion of a fluorine containing organic polymer or a solution of a water



mat eri al s ol ephobi ¢ and hydrophobic by applying to their surfaces a
solution or dispersion of a fluorine containing organic polynmer or a
solution of a water 4 25 Cctober 2006 sol uble polyner of an unsaturated
carboxylic acid and sol ution of an organosilicon conpound. [0016] EP 0739
869 Al teaches inproving the reinforcing power and protZx©ctaber 2006

ef fecti veness nponent s by ¢ I_ni. l._an aqueous
conposition anS%Eur?krbgogﬁ'? ég%glg{l ﬁ%sgﬁ‘ga? eélrc'%{(}gwlbclyaﬁgo arﬁgisﬁliu{é%’ J<";1fnn"'](11‘ a fluoroel astoner
based on VDF agahotiiéon contpoend/DF/ HFP concentrati on range of U. S. Patent

3,051, 677 optional | i ning of her comonomers. SUMMARY OF | NVENTI ON
Cooa7] win rdefil: Ve bR Ne Al et dpttiadte iR HRE PPROSRE on. ther e | s
provi ded a prqaeséive@ifeithend bEbE separf @aipohitsty @abinihgin adhhdobes by

freezing of the |atex or suspension of a polyner in an aqueous nedi a where
the .cellular COQ}PP‘F‘E‘I”EWP’IWH&V?@C%OH;S’élﬁldé]éFchéGn%ﬁﬂH‘é‘PﬁP%?m@H@S%ir ocess

conpri sing (a)onPVBPahd ABP & the PP ciSRRAR RRgObf 11 REPAGH T8I 67N wat er
where the polyner is present in a dispersed phase and placing the said

| atex or suspewsipeailyicantainingrdhes comenomers. | | ing the nol d bel ow the freezing
poi nt of the said aqueous phasg,m?mﬂzgfoﬁ(ﬁ RN frozen material fromthe
nol d, -and (d) renoving the water fromthe frozeg.?sI material to permt
recovery of tH80¥pam Wish egspect to) thefirst, felim ippaiof thigrinyeationulkere fsor  exanpl e, by
t hawi ng of the fr. £ 'gli' RY €, ‘%ﬁ , or by
evapor ati on of r{)‘hggdga Jg%égforgﬁjgse. ea%o yrref(r&]i]&rllé}t e %g;hzefégggghase. shoul d
have coal escalth¢ latex obedspemsidnef fi pelymenip apaguaounmedih vhaguboeedlulahase and

shoul d possess,. sonabl e st ral idity an ity to maintain

. ide WilFRave ax o ncefléjcf:sttrlﬁ e ghi %oc S5 gii niazgl[e ¥

its cellular  SYFUCtUrE® 4t oFFs us,e‘t_(é' o SEUTE” STRE T oR e ECRY %aty can be
i[rpro;/ed Iby adﬁgm?rsuslgmfiﬁsofuhlgpalgmmtinwatam}hvmrthipo}yr?heis pratedK in aTIhe oy
structural rigj.di e, pol. . se can stemfromerystal.linity,

gl assi ness, C%&?gﬁ}’%ﬁ‘?ﬁ@?“&ﬁ”ﬁé@ﬁﬁ“ﬁ _expéﬁq?pg}spgﬁxgﬁfgnogﬁé% ‘%‘gl"ﬁ broﬁs :
material or pahé m6ldbeicwsthe FBezingicdRt@F theissid apuobeptabe; (c)reméving e variety of

Gt Pyl ene- vi ny 1268 BRETEGHON i, SB0(d CHIOPENE SR 1 BB ol yrer s wi th
llow crystal | i nhdtyriat &/e@iit réddGlty 85thy Rt teps Y &rfd-(HFiRing dakridd\OE. forVDF- TFE-
example, by thawing of the frozen material and draining of the aqueous phase, or
by evaporétion of the aqueous phése. The polymer in the dispersed phase should -
have coalescability below the freezing point of the aqueous phase and should
possess a reasonable structural rigidity and integrity to maintain its cellular
_ structure at its use temperature. The coalescability can be improved by adding
coalescing agent or solvent to the Hlatex. The structural rigidity of the polymer
phase can stem from érystallinity, glassiness, crosslinking, or by adding-
reinforcements such as fibrous material or particulates. This process is applicable
to a wide variety of polymers such as semi-crystalline polymers with low Tg such
as ethyiene-vinylacetate copolymers, polychloroprene, and fluoropolymers with -
low crystallinity content such as VDE-HFP, CTFE-HFP, TFE-PMVE, VDF-TFE-
HFP and mixtures thereof with compatible glassy polymers, where CTFE equals
chlorotrifluoroethylene, TFE equals trifluoroethylene, and PMVE equals
perfluoromethyl vinyl ether. A preferred class of poiymers for the foam
applicati.on& have low internal crystallinity and & Tg and a minimum film

formation temperature (MFFT) less than the freezing point of the aqueous phase
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HFP and m xtures thereof with conpatible gl assy polyners, where CITFE equal s
chlorotrifluoroethylene, TFE equals trifluoroethylene, and PWE equal s
perfluoronethyl vinyl ether. A preferred class of polynmers for the foam
application have low internal crystallinity and a Tg and a minimumfilm
formation tenperature (MFFT) less than the freezing poi n25 &ictabar 2086eous
phase 5 25 Cct gper - ' suspensi on. caont.ai ni ng, such pol yner
in a di spersedgﬁ%lgtseggpglﬁga‘{sgﬁ iCSﬁ%flﬁlg%éc%pg?ﬁeégh%ﬁhf@?rﬁegP e ?‘I?ﬁ? y of the
pure solid phasfths fram dénkity tbdesdendigrof thelpard sold Phdse shotiistie lepphancat i ons.

[ 0018] There are %/ﬁél ous as ﬁgts to the second, coating enbodi nent of this
i nvention. Thu®utfd T MStEaPiGteaY (a) a process for the adherent coating
of a substrat@owg]t h Theté tglveadeR@sgectd @F ihe SeddiE @6t leyibBaimRANI IS | OW
crystallinity which nsi sts of @pg)l@gi ng an aqueous suspensi on or emnul sion
of “said pol ynelVemioailgus. thapsds provided 6 a pepeess forghg afbesgatcontingf 2any ot her

vol atile mater idkifatd With divehyAACHB THSHdeBASRERHRR hNinEIBW S @MlinidNehithen,

3
optionally, heating the substrate on which'said adherent coating has been
appl i ed, the stsisEef epmbansmep appeussugPeRsianar empisinatodsaid pefymesto saidone, bri ck,

tile, cenmentit] -t ‘ o Ol 1 | heti c
fibers, cloth, é%ﬁaéﬁgﬁgg%hgﬁ&%a;mﬁm%%ﬁ @E]eé ("R%%i]l? v%\g%/%{]aﬁf%g{lgg%@%) a

process for t heuspesision enemelsian. and theh, aptiondblys heating the bubstrase ob whithisaitiur al and
Syntheti c 11 Detsreoclogh 308 appl ERRShver SRY HRYII A ARy e faDr 5

wi th a vinylidene uor oropropyle I'Ch consists
of applyi ng anglasgusongsbrickitlecresicotitians materibls| aymortar gra(ii) oateral andnt  sol ut i on,

or organic sol t..S ension__of id vinylidene fluoride,
hexaf I uor opr op3 thetic g%%% Icf/ortrhélp aes, Iealith o HoNen ae{‘t%élog'r‘ivc?ve’éffgﬂﬁsl" PPng the water
and any ot her mroteas fdr éheradherentabatinigrof s aibdtrae sxdates fronspamal and systhetizmul si on or
t he solvent frgmsajd solvent solution or, suspensjion and then,, optionally
heating the s U@%ﬁﬁ’ g‘{og" B?Pe\'mi?ﬂéff?”saaﬁ FOXehAvA RR-Mo¥eh #aﬁ'écs g‘ ao@@ﬂldﬁﬁepl ied; (c)
a process for fligidaekafiatdppspylthe dopd@inier adivhcomistdst applyinglah dguegud | uor i de
based polymer film coati r‘i? on a substrate which cqnpri ses I%)piggi ng a | atex
of a pol yvi nyi'"fRfEFHE" PT O e Or&f8aP Ve SeBHY 9T R By HSPRYi ng | ow
internal . cryséfahidivinyliderTludabie] hﬁﬁhﬁé@%ﬁyle&V@B&?ﬁ%i d0Gait Revsaaidands phase of
the latex to create the filmand heating_of the film the substrate being
sel ected from {RRoraRethe water and any other volatile materials in said aqueous suspension

or emulsion or the solvent from said solvent solution or suspension and then,

optionally heating the substrate on which said adherent coating has been applied;

(c) a process for the application of a self adherent polyvinylidene fluoride based

polymer ﬁlm coating on a ;ubstrate which comprises applying a latex of a

polyvinylidene fluoride, hexafluoropropylene copolymer having low internal

crystallinity on said substrate, evaporating the aqueous phase of the latex to

create the film and heating of the film, the substrate being selected from (i) metal,

glass, stone, brick, tile, cementitious materials, or mortar or (i) natural and

synthetic fibers, cloth, paper, leather, or woven and non-woven fabrics; (d) a

process for the application of a self adherent polyvinylidene fluoride based

polymer film coating on a substrate selected from natural and synthetic fibers,

cloth, paper, leather, and woven and non-woven fabrics, which process comprises

applying a latex or solvent solution of a polyvirylidene fiuoride,

hexafluoropropylene copolymer on said substrate and evaporating the aqueous

phase of the latex or the solvent of the solution; and (e) a process for the



gl ass, stone, brick, tile, cenentitious materials, or nmortar or (ii)

natural and synthetic fibers, cloth, paper, |eather, or woven and
non-woven fabrics; (d) a process for the application of a self adherent
pol yvi nyl i dene fluoride based polynmer filmcoating on a substrat.e sel ected
fromnatural and synthetic fibers, cloth, paper, -I|eath& Qctoerndd®én and
non-woven fabrics, which process corrpr‘i ses applying a |atex or solvent
solution of a polyvinylidene fluoride, hexafl uoropropyl ene copolynmer on

sai d substrat eaﬁﬂﬁa@h&ﬂ@fcﬁdﬂﬂﬁi%H@d]i’e@léi@ﬁél?vmﬂﬂ%ﬁ@ﬂﬁﬁnd%Ifbﬁseld%B%ePr the
sol vent of the solutjon; and (e) process for th t ober 2006

appl i cati on of film gpasigg OQHGU@EF“F W@W%@PEN‘PEW ﬁ@éﬁ@sﬂﬁﬁéﬁqt@@ofbas ed
polymer filmc t on said
9 3biy0iglyRibne ARLAR Badddho &%gg{&gﬁh@g@ﬁ@@@é G

substrate a |atex of° a polyviny erie tlu whi ch
cont ai ns tri et RyAPprbBR g raueouspegoritht latpxihereate; the s apﬂh%lngthetfﬂm, latex to

create the fil me%F%&‘?%jq’telFﬁg‘ﬂ%?g‘# %?él?ﬁgﬂc?%%bst rate being selected from

nmetal and gl ass ased pol yners enpl oyed by the
i nvention are [Qﬂé?l]venThmpdeicnndN@Pelyasedmcéymérsempiop@Il;yrthe inzedtionarepr ocess, but
suspensi on and ocesse so be use coated

nma, 0020]. The o
porous surf aCe%on%%@\ﬂth'erﬁa‘%)P ytaﬂgmélgéo&%ﬂyﬂ}egé@?g pé%cﬁ‘%sc?ut%ppe?%@ vention are
noi sture and obdlutiongiradesses mapalswbt iseds breat habl e, vapor‘ transm ttent,
wat er repellen d fiye retardant, .whil e «etai e original .feel and
| ook of the suiqﬂg@e @HPPFPA} éﬁéﬁ%srwwa\?%ﬁ 1?53?"5? %H?%Pfrrent ionis.
made that the ﬂidﬁﬂ\%ﬁt@l&r@ﬂi@%ﬂﬁ@&id%ilﬂ&ﬁ&tatﬁ%sﬂﬁl]%@i‘eaﬂ@ﬂéqfapé’ft|flCl al
materials either in fiber fo mor(hgnthe surface of | arger, flat or three

di mensi onal obfF&Smttentpyatss repgijens and, e etandanty whils retaine ae Prﬁglﬁ? Ideel| i nest one,

granite, man naglooloslthéliuticdBi RhicRtheTufthgdus BbpIeHS PatiBilhhentR BNt i i OUS
materials such as hardened Portland cenent and concrete, as, well as paper,

cardboard and Badsihwdhesiriass to hereajidyery beingral andiorgrficialmagaials  car bon

fibers and fibgigr ff M ffh W 8h ﬂﬁ@drfac'aemah@} gt d?%r%@ﬁﬁnﬁb’rfa'i‘o@écté? otton,
wool , linen, cellulose, rayon, nylons, aramds, polyolefins and the i Kke.

DETAI LED DESCRVHIFh anay pooatuial stanesesk: ps Iba;rhlealtmséonemam@u@a@ glagerer s and -
copol yners myblﬁﬁhdﬁﬁeﬁeﬁﬂ such as bricks, mortar, cementitious materials such as hardened

Portland cement and concrete, as well as paper, cardboard and such woven and -
non-woven fibers as glass fibers, carbon fibers and fibers from natural and
synthetic polymers such as cotton, wool, linen, cellulose, rayon, nylons, aramids,
polyolefins and the like.

DETAILED DESCRIPTION
[0021]  As described above, various polymers and copolymers may be used in
the inventive process. One of skill in the art will recognize that small quantities
of a third monomer known to be copolymetizable with VDF (up to about 10% by
weight of the HFP level) may also be included to provide useful terpblym;ers.
Such known copolymerizable monomers may, for example, be selected from ‘
among C(2-8) alkenes containing at least one fluorine atom besides HFP, an alkyl
vinyl ether containing at least one fluorine atom, an aliphatic or cyclic C(3-6)
ketone contai'ning fluorinated a-a' positions and non-fluorinated C(2-4)
unsaturated hydrocarbons, C(3-6) alky] viny! ethers or C(4-6) viny] esters.
[0022] To préctice the first process aspect of the invention with the preferred
fluoropolymers, a latex of the VDF-based polymers may be placed into a closed



the inventive process. One of skill in the art will recognize that small
quantities of a third nononmer known to be copol ynerizable with VDF (up to
about 10% by weight of the HFP | evel) may al so be included to provide
useful terpolyners. Such known copol ynerizabl e nononers may, for exanple,....
be sel ected from anong C(2 8) al kenes containing at |eadd Qotebern 2086 ne

at om besi des HFP, . .an. al k vinyl ether containin l.eqast one fluorine
atom an ali phg'f),dchaéf'rng&}ﬁtﬁ“@] %@é"% ich s @ mpimar %FagﬁFﬂﬁsuﬁgﬁﬂﬁef %®d a-a'

posi tions and Bpthe fihalFbdnn aidete foRt #hH contBfathnat yeivearRhaems tdd 3- 6)
al kyl- vinyl ethers or C(4-6) vinyl esters. [002 0 practice the first

process aspect eBPerRfEe bm‘@ﬂ&helf{ﬁ?zmspwntq»féhwpwm < f | uoropol yners, a | atex

of the VDF-basggzpo |Y%ﬁ%ﬂﬁﬁmﬁ%?vmm%gdb&ﬁﬁer@cﬁl&Sxﬁ‘éheb} 25 Cctober 2006
nol d having a |nternal shape which is a mrror inmage of "the desired outer

shape of the fleymmm%rﬂiVDFéHﬁBF@Wbﬁﬁwloémﬁgnﬂ:wmqﬁfe@fby any conveni ent

700231 Low or yera R B ERE] DRGRERREIRAL 1), M gaEmiidiace:

copol yneri zat i etherdPMVIB/ perfucaerdion yinylitstheri(PAVER vinyl fleerisle ¢V Framdéor of
tetrafl uoroet h Esoe{hTﬁn% E@?lf&rs r| fI oiirtgee{’%éb&tr}%&%)%{&%) Berfl uor oret hyl

vinyl ether oaI Vi fluoride (VF)
and/or trifl umnmmgtbcémq(lﬂ?ﬂﬁ)ts bp:hesmmtnmrmalhé oftthe ﬁhEprbeesaﬁépactraﬁpr opyl ene.

Al t | ated t th t f f t
pr ocess aspect DomveRie P RBTRGH Bty ot Ams e Pasaling grémﬁc?uaelrfow
crystallinity pd’lyra&ﬁﬁlﬁﬁ!ﬁdﬁs difyelsydiEtiaving cﬁﬂb@ﬂﬂﬁty(&ﬁaﬁ&héﬁ@&xﬂg@mﬁ

coal escabi lity; gl ow the freezing -point of the dispersion, [0024] 'For the
coating procesYESISPYHPRNpl ated by the invention, the |latex of the VDF/H P

copolynmers havjoog4]l OV\F@rrtIsl&éo%hh%Jﬁ}béeéseQ rcoﬁt&ﬁbl&te@ﬁytﬁé%ﬁﬂﬁoﬁr ke 1alebpr  CTFE
cont ai ni ng ana O%i? descri bed above may be used as obtai ned fromthe

reaction m xt ut"& YoIF/HFRFeRoaameys ’éﬂvl“lgtl%l crygtallipgsy or thgir eawpaient TEGAad/on g

non-woven f abeTES coftfining and1SRIIRERBE] Sdvé BBy Y&ideR WS oltathed Abmad artifici al
fabrics and papers contenplated by the invention or the polynmer may be

i sol ated from ﬁﬁ@wma@lé%rwa’ref@a@pséﬂere@ifqr §oating &bers, Weven apdBRIElaYisol vent s,
or dissol ved i ﬁé’s‘aﬁlﬁ%ﬁrn? ﬁfﬁk%ew%ﬁ%@r&ﬁlr&l%ﬂd&ﬁﬁh‘&?faﬁﬁ&%&%&ré0 be

treated. Suita e concent lon ranges fo
contemplated by the invention or the poiymer may be isolated from the latex and

suspended in aqueous or nonaqueous solvents, or dissolved in suitable solvents
and applied to the substrate to be treated. Suitable concentratiori ranges fora .
pérticula:r treatment on a parficular substrate may readily be determined by one of
skill in the art with a few well-chosen pilot treatments to optimize the coating
desired.

- [0025]  For treatment on solid glass and metal objects, it has been found that
use of the latex as obtained from the synthesis preferably with the addition of the
aid of a film forming solvent and evaporation of the volatile métcrial at elevated
temperaturc'preferably at about 110°C or higher provides excellent, contiguous,
adherent coatings. '

[0026]  For foam formation it has been found helpful for the VDF-based
_polymers where a small degree of internal crystallinity exists to add a small _
amount of swelling solvent such as ethyl acetate or acetone to the latex prior to |

placing it in the mold and freezing it.



particular treatnent on a particular substrate nmay readily be determ ned by
one of skill in the art wwth a few well-chosen pilot treatnents to
optinize the coating desired. [0025] For treatnent on solid glass and
metal objects, it has been found that wuse of the |atex as obtained from
the synthesis preferably with the addition of the aid o5 &@ctohan2d86ni ng

sol vent and ev ati the vol ati erial, at el evated enperature
referably at BTN 11BRYPRE sHERs ibd eSSt rnlstd.

adher ent coat i bgthe ilveRidf] for e pila@@did df eHeirahveftion dndlRBSuiddBeeonkidered adiel pf ul for
t he VDF- based ‘Iool ynmers, where a small degree of internal crystallinity
exists to add Hlugtrive andpgldimkmiggtioa figrsafng sol vent such as ethyl acetate or
acetone to the latex prior to placing it in the nold and freezing it. 8 25
Cct ober 2006 [0027] The follow ng exanples further illustrate the best
node cont enpl aE&anmy 1 +RecrpratianeidlsartAdr DripdAghesent Fdms or Glasei r i nventi on and

shoul d be consjgdeged s ty L (Wl 1 :her eof .
Exanple 1 - Pr g}ggélat i\gﬁyl(l) EL@%{d@’&}eW?%é%%ﬁg?ﬂ%?ﬁn%ﬁgﬁﬁ% ass [0028]

Vi nyl i dene f | uearyide HERdsvslsl weoe diprieshwitiemeonyenient golwent [(iethxlpbosphath)  varyi ng
HFP | evel's wer A 1 i : I nhogphat e)

(TEP) and dei oﬁ?‘?&ay E{ %q(}n%vevtg{egg ‘fagé};&ﬁglc?gst’sﬁe?ghéﬁ%%h’gﬁ B%ﬁ%%‘egoﬁcent ration.
A typical anotypicalonolibPfiTERUEqutd tootdih alear s dr shbwh s Tatde Efoote i n Tabl e |
for the different HE evels.in the copola S. ti-onal | v.. a conventi onal
wetti ng agent SEGeRt IHEP VS unt SonoB ey RAGAHERLS 2 PR ebinesBl e midec
to the | atex. fuehas BYKp#6 aadbr titkpses,asclfasSRaH maybe aldedorths ateal Fyr avai | abl e
VDF/ HFP copol yner .in agueous emge: i on Waséaill SO faﬁm%f The .copol yner was
KYNAR(r) 2750 SRR RRTRGSEHA SRTPES WA CeRBYACELY &Yalane. E opp |l e No. HFP
(wt % E”U|5i0ﬁé§@é6ugﬁmﬁlsio§WaYElgé5'cdgﬂﬁ7aéé]h The @8cbythdr Wak WYNAR®Hfs0sol id to

obtain clear film1l 46.4 38. )
" available from ATOFINA Chemicals, Inc.

Table I

Sample No. | HFP (wt %) Emulsion Solids g. solvent per g.
: concentration (wt %) |  solid to obtain
. clear film .
1 464 3853 0.78
2 36.8 39.85 1.0
3 26.9 39.91 0.18
4 16.5 40.03 - 017
5 16.1. - 36,55 0.19
6 (KYNAR 14.0 28.60 —
2750)

[0029]  The above emulsions are thén coated on degreased glass or aluminum
panels using a conventional draw-down bar ahd allowed to dry in air at room
temperature. To insure complete removal of solvent, the coated substrates may
be heated at 110°C for a minimum of one hour to obtain clear film. Baking of the
substrate thereafter at 250°C for about 20 minutes results in improved adhesion.
An air dried clear film with good adhesion was obtained by drawing this
dispersion on a glass substrate. However, when the glass coated with the film



2 36.8 39.85 1.0 3 26.9 39.91 0.18 4 16.5 40.03 0:17 5 16.1 36.55 0.19 6
(KYNAR 14.0 28.60 - 2750) [0029] The above enul sions are then coated on
degreased gl ass or alum num panels using a conventional draw down bar and
allowed to dry in air at room tenperature. To insure conplete renoval of
sol vent, the coated substrates may . be heated at 110C fcﬂr‘?@CtﬁhﬁrraQﬁﬁof one

hour to ebtain clear film Baking of th ubstrate thereafter at 250C for
Rbout - 90", oLt 8& Pakediip ot e PO e e ATB RS Shsiy (PRUEE Meaar 111 m

wi th good adhegpeimendsr APdraddTashs B tidrsaMitiads il dnvértisPEYehi 200 @ gl ass
substrate. However, when the glass coated with the film9 25 October 2006

was pl aced i n P&k foreshent ¥ mingtepimprpvediadbesion| dhepecatingiresfainedasi | y. Pl aci ng
the specinens bk dri il ' : _ t @S] ion oven at
200 t o 2500 f ot oBTHcE it Edtatce ihollhol W RN HsRPuildl R el T OO0
unchanged i n appeabstmeandioatiogwerplaceid domldowaer boiling watky st indl malanage and

when the subsh@e and coatl cr11‘_9:,[.wered§I aced i Q? col.d water, boiling water,

or in 1 nolar OF PBF "o r(tg'ur,'mrllgmr P8R eﬁvegdhesi'on was observed.:

Exanple 2 - Treatment of Wwwen and Non Woven Fabrics. [0030] Enul sions of

VDF/ HFP copol yper s .havi HFEP tent ranging from 25 to 66 wei ght percent
havi ng about 4 %Weaé—i%%qm%p%%v%mdﬁqn% @Pl’&_gf"if‘t’ ed to the . -
concentrati ons[@Bomwn Emulbaal 68VDF/HEP dpoigiers Gatifig AEP Bbnt¥itr&igingIRdmut i ons i n
acetone or et h& acetate were pr_eg i ssol ut.i on of |solpgt ed resin in

] ared by di s .
the solvent. SubsRorwgight pergedavin P'Eﬂ“h”‘or;)fgéy Peightsobigs coateat wergoddtey t hese’

sol utions or gt &dnestratiSnsfowin 6 BARS APA B, RhPElusRg DINvalir dSblutiéhsansur e t hat
the coatings were free of solvent, the treated su%strates were placed in a

convent i onal ofsfenaer byt acetaie were preppsed byolisselatiencaf iglatest resig im@Ri ng the
surface energysJieas uglﬁ,@%e%?ﬁ{gg@m ardMEdRG Pw &P 86400 BTRBSH SEITBREsSr VT €

conducted by using a G < angl e _contact angl-€ measuring instrunment
where the. sur ¢melbsiopyesing adispgsgbée pipette. In order to ensure that the coatings were '

free of solvent, the treated substrates were placed in a conventional oven at 85°C
for at least 10 minutes prior to making the surface energy measurements.
[0031]  Surface energy measurements were conducted by using a G10 KRUSS
angle contact angle measufing instrument where the surface energiés were
calculated using the KRUSS software using the Owens-Wendt model. The four
solvents used to determine the surface energy of the coated substrates were water,
ethylene glycol, tetradecéne and formamide. At least four drops of each solvent
were place on the dried, treated surface by a micro-syringe and the average of the
observed contact angles was used by the computer to back calculate the surface
' eﬁergy of the treated substrate. * : :
[0032] The results are tabulated in Tables IT A, II B and II'C, where the low
surface energies observed illustrate the Abi_lity of the surfaces to repel watér, oils,
dirt and the like.
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cal cul ated using the KRUSS software using the Onens-Wendt nodel. The four

sol vents used to determne the surface energy of the coated substrates were

wat er, ethylene glycol, tetradecane and fornmam de. At |east four drops of

each solvent were place on the dried, treated surface by a mcro ri nge

and the average of the observed contact angles was usedzl% Ciqwr@&ﬁ%uter to
strate.

back cal cul at %ﬁ]&ﬁ%ﬁ(é&%‘gﬁ%g g{Pa%];r{:he tbg%ﬁefglﬁ’ [ 0032] The

results are t qated ghymegsy, o | ow surface

ener gi es obser|ggssyi | | mﬁéﬁareewa&wﬁrebbhﬁémémme#ﬁuuméﬁeﬁmﬂLt@ el water,
oils, dirt and the Iike. 10 25 Cctober 2006 Table Il A - Surface Energy

of Paper Coat e@ﬂ%%wqleP Copol ymers [0033] The paper was a filter paper

(Whatman (r) #1, Whatman Int'l Ltd.) used as received. Medium
Concentration_of polynmer Surface Energy (ml/m) solid (wt 9% Copolynmer HFP
content (wt 9%Medum2 | Sbneenttich dPolkmet bne Surfe8e Bherg OnJEB)08 8. 72 16.5
15.33 20 15./66 Ethyli 7.5 stBRd 3@ %)0. 42 BCadlymediRft @nteht (34963 [11. 02 10. 71
15 16.38 12.46 11.93Enul sion 10 8.74 | 15202913425 412 4466Table 11 B -.
Surface EnergyAetoreofton Cloth Treated w th VDF AHFRB.3Dpol yners [ 0034]
Fabric: Bl eached cotfon cheesi@gcl oth, quality #90, usesl 832recei ved. Medium
- Concentratijon of Siyrface Epgsgy (59/+m copol ynggsfopol yngr HFP Cont ent
(WM. 9% (W 9| 27.2 34.4 47.2 56 15.66
: Ethyl 7.5 12,36 1042 8.33
Acetate 10 14,53 11.02 10.71
15 16.38 1246 11.93
Emulsion 10 8.74
15 9.91
25 10.44

Tablé II B — Surface Energy of Cotton Cloth Treated with VDE/HFP Copolymers

[0034]  Fabric: Bleached cotton cheesecloth, quality #90, used as received.
Medium - Concentration of Surface Energy (mJ/m®)
- copolymer Copolymer HFP Content (wt %)

(wt %) 272 344 472 66
Acetate 10 16.72 7.43
Ethyl 10 18.65 15.74
Acetate K
Emulsion 10 15.91

Table II C — Surface Energy of Leather Treated with VDF/HFP Copolymers

[0035]  Leather was chamois cleaned with boiling acetone. -
Medium - Concentration of . Surface Energy (mJ/m”)

: copolymer (wt %) Copolymer HFP content (wt %)

' ‘ 272 344 472 66

Acetone 10 [ — —_— —_
Ethyl 10 6.13
Acetate (approx. estimate)
Emulsion 10 1591 |

11



Acetate 10 16.72 7.43 FEthyl 10 18.65 15.74 Acetate Emulsion 10 15.91
Table Il C - Surface Energy of Leather Treated with VDF/ BFP Copol yners
[0035] Leather was chanpis cleaned with boiling acetone. Medium :
Concentration of Surface Energy (mlJ/m) copolyner (w (2 Copol yner HFP
content (W 9% 27.2 34.4 47.2 166 Acetone 10 - - - |- EHQctaere008

Acetate (approx. estimate) Enulsion 10 15.9 5 Qrtober 2006 Exanple 3
At g Pt CEsasfile 0 Reitips SRer oL eRBIS Bt Y DEITE sheP B e s e,
crystal l'inity, cryElitnf VOupHFY 685ctyridrs 6f igh HFPcshedit Riale AREinggs edi Ng to the

prior art known _synthetic techniques, an enulsion of a_comercially

avai | abl e, t hEHGrEPIkaQY N YISt igchnigessanssusionf asopmercallysyaiiadle hese

enul si ons on  Sg¥fHlastiS VORBHRD RpSlymeP MiGhbplidatib oftRsk bfblsfinb ¥n 58941 r€d for
use in preserving antique stone Structures, nonunents and the |ike that
t he consol i dat FRRF PSSt ecting material nust: 1. Restore cohesion between
the particles he i S | : (. OF ayi ng materi al
and the underl |?1g i%’ltlgegral %lgrrﬁﬁgﬁ? fogFJSéﬁPg’{/e?‘ggﬁgggmglges%ﬁgte'strength of
the so consol i sucakesompaunpptstand ithpylike thagthe Rensalidntingproatdeting matsoinli dat ed
out er nost | ayeﬁmstchar acteristics of elasticity to present the formation,
as occurs with many presently used products, of a stiff surface |ayer
havi ng mechani cal char actResicst calwsioh bdhecennhe partiviestdf deeutdmostdayer

of the decay::d or decayﬁqg material and the uhderrlying

integral portion;

2. Provide for adequate strength of the so consolidated outermost
layer; '

3. Retain, in the consolidated outermost layer, characteristics of

elasticity to present the formation, as occurs with many
presently used products, of a stiff surface layer having

mechanical characteristics different from those of the

éubstrate;

4. Be chemically inert toward the material to be
preserved/consolidated;

5. Have low volatility;

6. Show stability to the action of the é.tmqsphere and corrosive

materials carried therein, resist sunlight and heat, thereby
providing long term weather ability;
| 7. Not alter the material’s visual color or appearance;

8. Be efficiently removable if applied in excess;

9. Be easy to apply and ienvironmentally benign;

10.  Retain for a long period its own solubility to provide for
treatment reversibility; and | .

11.  Be able to be used according to the principle of minimal

' intervention, in order to preserve this historic and artistic value

of the artifacts treated.
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substrate; 4. Be chenmically inert toward the material to be ,
preserved/ consolidated; 5. Have low volatility; 6. Show stability to th
action of the atnosphere and corrosive materials carried therein, resist
sunlight and heat, thereby providing long termweather ability; 7. Not
alter the material's visual color or appearance; 8. Be-2%ficteles 00§

renovable if a |.ed jn excess; 9. Be easy to apply and environnmental |y
beni gn; 10. Reﬁ’g{'] _ fpkefgrepgfﬁ@n&a,tqrgg whi lm(ﬁg%eﬁluﬁ‘fﬂytPicPV"ﬁ@t?)f“@vi de for
treatment revepgichi dtdrfyynatéitds akd cordingiBh eheltRolP By WaREbs8 ahPEALLRAEY tO the
principle of mnimal "intervention, in order to preserve this historic and

artistic val ue Stey Pecay and Conservatiqr’ cRlsevier El. Amdterdam 61988). 2006 [ 0037]
Ref erences on ria ; ] -0 ' nd pr ot ect
n @agsg A%naeéuamu@ﬁvlfghtg@%ggé@gné&llpem&lshg gpand p

stony materi e contai ned i Anof 0s0 a assina, "Stony
Decay and Conswviteble fasnise infiresexping othér stoppretdenabanny (STS8@F s in[20038h tA mat er i al
sati sTying t Neyhaves Gbhiniolntid ke ABMLBHSEE YomufBicifone SitdARISEA OF Use T
preserving ot her 'stone and nasonry structures noaddittion 1o an%qu|t|es
nmonunent s and #stsendsione, granits; slate treaiblerceramiaandmileer stpenef tilgtcemenst] s such  as
sandstone, granite, sl aﬁe rble, éﬁ{zﬁ%\'c and ot her types of tile, cenent
nortar, . cenent™ %ﬂgﬁe&ﬂ?g %O{ng IS AR MS'RE. VDR HFP Copol yners used for the-
treatnents illustrated in this Exanple [0039] Copolyners nade according to

t he synthesis ure tfor |ow, .crystallinity copol descri bed

her ei nabove me%lqé'ﬁ%pé?@b'%??f’ﬁdgﬂ W?@msﬂh&tm@gmégﬁg"iﬂﬂ‘p%e synthesis of
66.7 wei ght peosg)t a0shotynidremdle &katifg e kARKksisdrdcedurOfor3éw 8 wei ght
percent (Sanple 3. an initial HFP ratjo of 66.8 weight percent and a

1
steady state I—ﬁflfs"?“é')é‘&’ GeRplypenfesgribed hgzeingbqve YesrepIppargddisig ag inftishHER 4 an

i ]pi 2 |5al9 HFP 1 adonfnbhh tiesyhtheis 8166, PREIGRIPercdfttind a SlefdWatSHRP Sediggteh HFP rati o
0 :
, of 35.8 weight percent (Sample 3.1), an initial HFP ratio of 66.8 weight percent -

and a steady state HFP feed ratio of 45.5 weight percent (Sample 3.2) and an
initial HFP ratio of 75.1 weight percent and a steady state feed HFP ratio of 45.9
weight percent (Sample 3.3). ,
[0040]  VDI/HFP copolymers were prepared according to the method of U.S.
3,051,677 using an initial HFP ratio of 56.6 weight percent and a steady state
HFP feed ratio of 38.3 weight percent (Comparative Sample 3.1), an initial HFP
" ratio of 50.0 weight peréent and a steady state HFP feed ratio of 36.3 weight _
percent (Comparative Sample 3.2) and an initial HFP ratio of 50.0 weight percent
and a steady state HFP feed ratio of 45.0 weight percent (Comparative Sample
3.3). '
[0041]  VDF/HFP copolymers were prepared according to the method of U.S.
Patent 3,178,399 using an iﬁitial HFP ratio of 39.4 weight pércent and a steady
state HFP feed ratio of 38.1 weight percent (Comparative Sample 3.4) and using '_
an initial HFP ratio of 49.8 weight percent and a steady state HFP feed ratio of
458 weight percent (Comparativc Sample 3;5).
[0042] For bomparison of setting time of emulsions of the various copolymers
an emulsion of commercially available thermoplastic VDF/HFP copolymer
(KYNAR FLEX®2750) was employed.
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wei ght percent (Sanple 3.3). [0040] VDF/ B P copol yners were prepared
according to the nethod of U S. 3,051,677 using an initial HFP ratio of
56. 6 wei ght percent and a steady state HFP feed ratio of 38.3 wei ght
percent (Conparative Sanple 3.1), an initial HFP ratio of 50.0 wei %ht
percent and a steady state HFP feed ratio of 36.3 wei ght25 Q6tqhest2006
(Conparati ve Sf;;(rﬁfl? 3.2) and an initial HFP ratio of 50.0 weight percent
and a steady stt® ‘4FP feed ratio of 45.0 wei ght percent (Conparative
Sanple 3.3). ERQWbh S¥Bkit6RC oFMRfuSsiogr € prepared according to the

met hod of U.S. Patent 3,178,399 using an initial HFP ratio of 39.4 weight
percent and a ¥f¢Hdy %%@gm(ﬁl@éﬂfgﬂfiﬁmﬂ@ﬂﬂa@&b@%ﬂ@Wxﬁidpi@ﬁ@bnt
(Conparative S%E%%st@néﬁndadﬂr%h%iteﬁgls iSthobfidti @l HFP ratio of 49.8 wei ght
percent and a steady state HFP feed ratpi o of 45.8 wei ght percent
(Conparative Sanple 3.5). [0042] For conparison of setting tine of

enul si ons of HRe-vaticogs-copotyers Wl ally avail abl e
t her nopl astic B‘J—'l}'l%bsgfg 15: ynmer  ( KYNA 1?3) gﬁ%ovfe%veemﬁl oyed. 13 25
Cct ober 2006 |3Aad.Z33 1 Enul si on St abgfehteythed 1 ¢e@ol ynmer Emil si ons [ 0043]
The setting tinme (shelft |if f materigl to be used in flield use in
treating st onecoﬂP%’aHf’ﬁéarmﬂlr%ﬁ%Zalr’g%’ 3‘3i E;Ei‘rf?ﬂﬁnlst ant. Enul sion $anples Tine
Before SettlijngySagernvexd 3.1, 3.2, 318dgseater than 1 yean conparative
sanples 3.1, 3.2 3 3 2 nmonths KYNAR! ELEX 15 days [0044]. _Spray application
of Low crystallinity VDF/H P copol ymers  etul sions of the type of simlar
to Sanples 3. lipo44)2 agiffaBapdlibdtion bODEw clydeiinlty VIDFAErE aspleseref two different
lithotypes were treated by spraying a "2.5%aqueous dispersion of the

VDF/ | FP copol yaviaHsiennaf tie e ofsirpilar tptampless3. 1. 312 audP.3 aoeone; ¢ hot ypes t est ed
were a very popgasy | UAlbaGn '%?W&ﬁéﬁﬁt%ﬁ&y;%% webdif&Rd bypaYingQr 0Si tY:
322% saturat iO[on"Fr'\%i ndex:r 655% and Carrara narb (‘av (total bty b &/mE _ ‘
- 2.5% aqueous dispersion of the VDF/HFP copolymer having 40 weight percent
of HFP. The lithotypes tested were a very porous Italian limestone (Pietra di
-Lecce, total porosity: 32+2%, saturation index: 65+5%) and Carrara marble (total

porosity: 3.8+0.2%, saturation index: 7.4£0.6%).  The reduction of water

absorption was determined over a time of 20 minutes according to NORMAL
11/85(EP%). |

[0046]  The change in color of the treated material was measured according to
CIEBLAB 1976, obscfving angle 10°, source D65 and expressed in AE units.
Also measured according NORMAL 11/85 was the slope of the curve obtained
by drawing a graph of water quantity absorbed per square dm vs. the square root
of time (Absofption Coefficient, AC g cm™ s™) that is related to the protection
obtained. The reduction in water vapdr transmission (Rp%) was measured
“according to NORMAL 21/85 at 30+0.5°C and 30£1% relative.
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porosity: 3.80.2% saturation index: 7.40.6% . The reduction of water
absorption was determ ned over a tine of 20 m nutes accordi ng to NORVAL
11/85(EP% . [0046] The change in color of the treated material was neasured
according to Cl EBLAB 1976, observing angle 10, source D65 and expressed in
AE units. Also neasured according NORMAL. 11/85 was t he&0spesi2008e curve
obt ai ped by d a graph of water quantity absorbed per square dm vs.

t he square roo

i s

related to theHpmidigcti on

time (Absorption Coefficient,

ACgcmz2 s'~) that

obt ai ned. The reduction in water vapor

i's

transm ssion (Rp% was neasured according to NORMAL 21/85 at 300.5C and
30%1%rel ative. 14 25 Cctober 2006 Table 3.2 Hum dity L|thotype Ep% AC

(x105) LE m%m% d(IACTRANS )Preate AW SO T tiNaTbl e
609 8.30.1 11}50.1 0.150455 N.D. 8.30.5 Pietradi Lecce 9 g 212, 24010
1.80.2 85 12.40.3 s t Brush Application of errul si ons VDF|HFP cp, RInyyTer|S of
| ow crystalli pirty—on thlIE]r_nUﬁn étﬁw ' hree—differentTrthotypes
were treated W th VDFE/ HEP copo v%r%dras oﬁhﬁggvéﬁgrystal linity prepared ag
descri bed her eCasdrovarbldh@0+FH 8. &bl em 1r.atged f r(brﬁila55t o NADY% b&S:Wei ght
HFP. The | it hpgypes-tests el —the—+r-ese wR—A-abl-e bl e
3.3 EP% Appl | E’ié”%‘ﬁl“ PF% 1?&?% mﬁ? oy $¥%506 21307'&953% 40%

| Brush Application of emulsions VDF/HFP copolymers of low crystalhmty on
stone
[0047]
copolymers of low crystallinity prepared as described hereinabove. The HFP
content ranged from 25 1o 40% by weight HFP. The lithotypes tested and the

Surfaces of three different lithotypes were treated with VDF/HFP

resuits are shown in table 3 3.

Table 3.3

- EP% Application
: Quantlty

(gfem®)
HFP Content (wt %) | 15% | 25% |35% |40%
Lithotype
Pietra di Leece 9 16 64 58 15
Pietra serena 43 39 44 43 "5
Macedonian marble 23 21 23 41 5

[0048]  As a comparison three samples of Pietra di Lecce were treated by
'brushing a 2.5% by weight aqueous dispersion of the low crystallinity VDF/HFP
copolymer having 40% by weight HFP and two emulsions of the KYNAR/FLEX
emulsions contained 1:1 and 4:1 by weight of triethylphosphate (TEP) calculated
on resin content to aid in film formation. The reductidn in water absorption was
determined and the results are shown i in Table 3. 4.

[0049]  The protective efficiency of the low crystallinity VDF/HFP copolymer

in contrast to that of the KYNAR FLEX is clearly shown.
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Lithotype Pietra di Leece 9 16 64 58 15 Pietra Serena 43 39 44 43 5
Macedoni an marble 23 21 23 41 5 [0048] As a conparison three sanpl es of
Pietra di Lecce were treated by brushing a 2.5%.by wei ght aqueous

di spersion of the low crystallinity VDF/ HFP copol yner havi n? 40% by wei ght
HFP and two enul sions of the KYNAR FLEX enul sions cont adhegtober 4:1 by

wei ght of trie ho at TER n resin content.to aid in
filmformati onw#hﬁ rgxgﬁ%f‘% “ﬁ%ﬁ%@ﬂé?ﬁﬁﬁ% B?ﬁ{‘%@e" ’&@S?trﬁ%ﬁﬁ%td and the
results are shonheistond abd £wBiteldeppiOWa ob3dreedunahmples weataf #ite KATNAR of the | ow
crystallinity }_{EE&H FP copolynmer in contrast to that of the KYNAR FLEX is
clearly shown. 25 Cctober 2006 [0050] In the absence of TEP, KYNAR FLEX
has no water repellent effect on the stone and a white deposit was observed
on sanples treated with KYNAR FLEX. Table 3.4 Copolynmer Type Ep% Low
crystallinity VBHEREP 60 KYNAR FLEX 2750 1:1 TEP 18 KYNAR FLEX 2750 4:1
TEP 21 Exanpl A P t f qu-,% Gel |l ed Pol yner Foans [0051] A
general proces c : oaEptT9ggot—f oans from the | atexes of
VDF- based pol Y{Ahsp & wp [[4Q52]f A latex is placed in an
appropriate c %\&ﬂﬁ ! crzllbed shape, the nold and its latex
contents are eeoled—belowthe—feezi-hg—poi nt of the agqueous phase of the
| atex. The frozen latex is then renoved fromthe nold, its tenperature is
al  owed to ri sExansly ¢ -tFaeparatibi b Qpedalatied BblyimbeFadiseous phase and the
t hawed aqueous se allowed to drain fromthe foam which is then dried.
[0053] The fol IWafhg PhRRSELPGHE R e BRAHE af A Togr Be et Sh b
copol ynmer havi NDF.R¥edporhet Isiapfdlpwkat ex (43. 7%

[0052] = A latex is placed in an appropriate closed mold of the described shape,

the mold and its latex contents are cooled below the freezing point of the aqueous
phase of the latex. The frozen latex is then removed from the mold, its
temperature is allowed to rise above the melting point of the aqueous phase and
the thawed aqueous phase allowed to drain from the foam which is then dried.
[0053]  The following formulations were prepared:
4,1 Pure VDF/HFP copolymer having low erystallinity latex (43.7%
solids by weight, 37 weight percent HFP)
4.2 Latex 4.1 (60g) was diluted with 40g water containing 10% by
weight acetone to 29.1% solids by weight -
‘4.3 Latex 4.1 (30g) was diluted with 30g of water containing 5% by
weight acetone to 21.9% solids by weight.
[0054] The three formulations were placed in closed molds, conveniently 20z
polyethylene bottles, chilled until frozen, then the bottles are cut open, the frozen
fdérri removed and placed on a drying rack. After removal of the water, a self
supporting foam is recovered.
~ [0055]  The foams are subjected to the following physical tests.

Apparent density: :
[0056]  The volume is measured and the sample weighed. Density is the

standard weight/volume measurements. The measurement gives an apparent
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solids by weight, 37 weight percent IMP) 4.2 Latex 4.1 (60g) was diluted
with 40g water containing 10% by weight acetone to 29.1 % solids by weight
. 4.3 Latex 4.1 (30g) was diluted with 30g of water containing 5% by

wei ght acetone to 21.9% solids by weight. [0054] The three formul ati ons
were placed in closed nolds, conveniently 20z polyet hyl%@cmql’l?wﬁ

Ol e uni! | SEPIeabb S BFi N 5o Y SRBRy e SERET (o2

supporting foamc@lureesA\SMBlﬁi[lefﬁithﬁtmdbmpmssmrﬁesmbj ect ed to t he

foll ow ng phys parent densit The v une, i s nmeasured
and the sanpl et &gjll]ghe omHgFFAqD”tVt’ing lstrﬁléaccé’f‘%[l’?ﬁfgg‘be %?’%gﬁ“f’v TQprclure |
measur enents. s amarscmemewtth béadepeednat @Ppmandver 3 fund BsikE | 3G&dh 2P06

density because_a Skl n not renoved during neasurenent. The standard
procedure is A SF"GW“F&WE“%‘HEF%BH‘&F% on testing. [0057] .
Conpr essi on teﬁleS]Q l@orﬁﬂ@ss«?&l%f Ride@rmhiged &%oﬁﬁ%‘t@A@?ﬁ?D%BW%?’dﬂre using
an | NSTRON with head speed at 0.5 in/mn over runs using 1.5 inch tall

cylinders stre&shoypdatber Bpm2at given times are neasured. [0058] Conpression
Set is determ jpgsh)accpiedippirehiQeAniddbBRAR: PRr Ridln ﬁ'&ﬁ for&?laﬂeﬁér-@l [yl her than

22 _ [0059] The ap ar ent denS| ties determned for rom formil ati ons
4.1, 4.2 and ®dd.3ae: 4.1 = 0.61 g/ni 4204Zg/m 4.3= 0.33 g/m [0060]
This is in contrast to tme.ég‘ hﬂi pol ymer which has a-density of about -
1.8g/nml. [0061] Exam nation of “a cross section of the foam under
magni fi cati on - reveal s #@at0#hgmmili ke the uniform curved surface of the
cells of blown foam thg -%%3 g§mpf foam forned in this manner have angul ar
surfaces whi ch, wi t hout be| Ag

[0060] This is in contrast to the solid polymer which has a den51ty of about

1.8g/ml

[0061]  Examination of a cross section of the foam under magniﬁcation
reveals that in unlike the uniform curved surface of the cells of blown foam, the
cells of foam formed in this manner have angular surfaces which, without being
bound to any particular theory, are the mirror images of the ice crystals of the

frozen aqueous phase formed during foani formation.

Reinforced foams
[0062]  Following the same above general procedure formulations analogous
to formulation 4.2 but using low crystallinity VDF/HFP of 31 weight percent
‘ HFP are combined by stirring with varying amounts (0‘-to 4g) of degreased fiber
 glass wool and the mixtures are then formed into foam.
[0063] Foam contammg no glass fiber had an apparent density of 0.5anda
compression modulus of about 0.15 whereas foam containing 4.6% by welght
glass fiber had an apparent density of 0.30 and a compression modulus of about
0.53. | o |
[0064]  Compression set is also reduced by the presence of the glass fibers.
The coated materials and foams exhibit the inherent applied use properties of
enhanced corrosion resistance, enhanced flame and heat resistance as well as

lower smoke emissions.
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bound to any particular theory, are the mrror inmages of the ice crystals
of the frozen aqueous phase forned during foam formati on. Reinforced foans
[ 0062] Fol I owi ng the sanme above general procedure fornul ati ons anal ogous
to formulation 4.2 but using low crystallinity VDF/ HFP of 31 wei ght percent
HFP are cgﬁ\ggned by stirring with varying amounts (0 to 2yPdeberefli€ased

fi ber %II' wool and the m xtures are then fornmed into foam [0063] Foam
containing no glass fiber had an apparent density of 0.5 and a conpression
modul us of about 0.15 whereas foam containing 4.6% by wei ght glass fiber
had an appar ent. dendiprgcess f@.tBOfcamdtion eHanpopessiebed papmeuant whishut 0. 53.

[ 0064] Conpression set i.s also reduced by the presence of, th .ass fibers.
The coated materi al EOIBPHSQFQL?ﬁPge@ﬁ\%BiQE aﬂ%eémfz ﬁlllfg’F%srll T S ?lgﬁleﬁggnﬁoperti es
of enhanced corr ost@ilescESilifit B6® theSfidba iftloftie Aneogitass €5dafd atere as

well as |ower snoke em ssions. 17 CLAI 25 Cctober 2006 1. A process for

the formation of anobpepensidn ing meldyehilingsaihmmii end sriptex SESUPERRITHY a
| at ex or agueous sua(gn%glﬁh@gﬁogi%ﬁgggl% é%.'@/ﬂ’ﬂﬁte%ﬁﬁggﬁe%% Ldsk ¥rbghow the

freezing point of t or‘suspension 1n a nold,
chilling said nold gk dhraspeation, RmovitpaRe fogdh meetitlaroradhd heldednd bel ow t he
freezing point of the aqueous phase of said |atex or suspension, .renoving
the frozen materi al T¥RARg the waserdromm the ﬁ%ﬁ%@’%lﬁpml'éﬁ“?wg%éf rozen
material to permt h%ﬁpvery of said foam 2. The foam produced by the
process of claim1. 3. A process for the formati on of an open celled

pol yrmer foam wRj ch Thefigum prduddani theg prockstefclaim laqueous suspensi on of a

Freezing poi ntof | ATORSALS e FRRHOBP! SEpRFIcS BXPOPRELCBEREPER i n o
Chosed oL o L1 il o Hch A Mt o SE R0 SAnAEL TR
suspensi on, renovi ngnd Aeinimum film formation temperature below the freezing point of the
aqueous phase of said latex or suspension in a closed mold, chilling said
mold and the latex or suspension contained therein below the freezing
point of the aqueous phase of said latex or suspension, removing the
frozen material from the mold and removing the water from the frozen
material to permit recovery of said foam.
4. The foam produced by the process of claim 3.
A process for the adherent coating of a substrate with a vinylidene
fluoride, hexafluoropropylene HFP) based copolymer having low
crystallinity which consists of applying an aqueous suspension or emulsion
of said polymer to said substrate, evaporating the water and any other
volatile materials in said aqueous suspension or emulsion, and then,
optionally heating the substrate on which said adherent coating has been
applied, said low crystallinity copolymer having a DSC melting point
defined by the relationship:

Melt Temp. ( °C)=162.16-3.192(HEP wt %)
When the copolymer has from 1 to 30 weight % hexafluoropropylene, said

copolymer having an endotherm on melting defined by the relationship:
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frozen material fromthe nold and renoving the water fromthe frozen
material to permt recovery of said foam 4. The foam produced by the
process of claim3. 5. A process for the adherent coating of a substrate
with a vinylidene fluoride, hexafl uoropropyl ene HFP) based copol yner
having low crystallinity which consists of applying an aﬁﬁhMQbﬁﬁﬁhQ@ension
or emulsion of said polynmer to said substrate, evaporating the water and
any other volatile materials in said aqueous suspension or emrul sion, and
then, optionally heating the substrate on which said adherent coating has
been applied, sai dAHs#4S1yls$HHEPW4) copol ynmer having a DSC nel ting poi nt

defined by the rel ati,onship: It .Tenp., (C)=162. 16-3.1 9 en the
copol yner has from eﬂﬁg%g%?%ﬂ r%ﬁ@?ﬁé‘%f@?@ﬁ?ég%&%@ @gﬁéweg%}g%ner
havi ng an endot her Wh&&ﬂﬁls}oga}dwléiﬁf&ﬂe;dimpbh@arahﬁhg@mwmem&g&ﬂ’zamt ober

2006 AH=54.81-1.53(HEP wt % "Wen the copol yner .ha% fromgreater than 30 up
to less than 36 wei ihen the cepslymenbrsofiemPpite A6 weight % hexplhispBrPRvete: havi ng a

OH of nelting of zero-oa%agsgg%tt%geérgﬁ%%ggyéhegﬁgcgsg8{:&8&%0 66 wei ght %

hexaf | ur opr opylene. epar ed he process of claim

5. 7. The procgss offhé&hiceso\BgiHhes Wheten thelshstateisisclested Gohemetal, ghasset al |
glass, stone, brick, tile, cenentitious materials, and nortar. 8. A
process for the adhsieBatbrichdilerggmsntious maerigsnddnertaTed from t he group

ess for ¢ g 1 -
woven: and non- Soven  Abr e 0t e BHRkHE RO fieg R TRl gloe RARSin i BLPET AN

hexaf | uor opr opyl eneceejixing € frontnatirat anissyathstio fibenspdlythnpapen, leafberpasl
suspensi on or emrul sion, organi c solyent sol ution, or_.organic solvent
suspensi on of said WON§ P’E&%"WPW%‘E@?S %&am@#w%‘wﬁgne copol yrmer to
said substrate and GYARRLAIGHIdRE fer AREhOYsiRs BE hppIPinglahlaquésaker i al s
in said aqueous suspensi Wﬂ% ewf@@%’ﬁ‘ff optionally he%@td?lng t hg substrate
on which sai d adhesespengamor enulsias, drganic syptritedlution, or organic solvent

suspension of said vinylidene fluoride, hexafluoropropylene copolymer to

said substrate and evaporating the water and any other volatile materials in

said aqueous suspension or emulsion, optionally heating the substrate on

which said adherent coating has been applied.

19




19 25 Qctober 2006 9. A process for the application of a clear and self
adherent pol yvinylidene fluoride, hexafl uoropropyl ene HFP) based copol yner
filmcoating on a substrate which conprises (a) applying on said substrate
a l|atex of a polyvinylidene fluoride based polynmer which has | ow internal
crystallinity and which contains triethyl phosphate; (b) &%&séeken2(9& he
aqueous phase of the latex to create the film and (c) heating the film
wherein said low crystallinity copol yner having a DSC nelti ng point

defined by the relationship: Mlt Tenp. (C. )=162.16-3.192(HFP wt % when
the copol ymer Bas fApmcessior 8& applicgtionf helear mbsebindbprentpelyviaylidene

copol yner havi ng an, endot herm on _nel ti ng f.i ned by.t | ati onshi p:
AHE54. 81- 1. 53( HFP \r/@“‘% em/ﬂ%’??ﬁ“ﬁé°p6?ﬂ¥g?‘§?n%€ﬁ’ﬁ’§§°‘f‘%°3}é%Yé"lr?egaf?%‘r than 30 up to
less than 36 wei ghtco}tind6x akhbsaaRRieiaY temprised (46 ppiyingconsdiy substra@\a ng a i H
of nelting of zero when the cogigl ynmer has from 36 to 66 weight %

€

hexaf | uor opr opyl endatex@f a pobyyinydiders fhaaridgtbasesi radamergviigh haelog; ptegaal of

claim9. 11. The proc f ai m.9 r el t ' ted from
metal, gl ass, stoncé?’&%lfwlg&,an%Wh@%ﬁ%@ﬁﬁ%@g%ﬂ?@%@%ﬁaﬁgza tﬁtgar. 12.
The process of cl aidfudontifiagd of thelatexptol cydwts thie filme be(cp Hedtingrthe fibn.gr oup
consisting of a vinylidene fluoride based EOl ymer, an §¢:¥l ene- Vi nyl
acetate copol ymer , Wherpig|spidHpwicaystallaity eomolmeerdasingid? S (i gitingppint

crystallinity Contfe'ﬁhedﬁﬂ)%er?eﬁi%ﬁﬁp:t hereof. 20

Melt Temp. ( °C.)=162.16-3.192(HFP wt %)

when the copolymer has from 1 to 30 weight % hexafluoropropylene, said

copolymer having an endotherm on melting defined by the relationship:

AH=54.81-1.53(HFP wt %)
when the copolymer has from greater than 30 up to less than 36 weight %
hexafluoropropylene, and said copolymer having a AH of melting of zero

when the copolymer has from 36 to 66 weight % hexafluoropropylene.

10. A coated substrate prepared by the process of claim 9.

11. The process of Claim 9 wherein the substrate is selected from metal,
glass, stone, brick, tile, cementitious materials and mortar.

12. The process of claim 1 wherein said polymer is selected from the group
consisting of a vinylidene fluoride based polymer, an ethylene-vinyl acetate
copolymer, a polychloroprene, a fluoropolymer with low crystallinity

content, and mixtures thereof.
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