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H GHLY WEATHERABLE ROOF COATI NGS CONTAI NI NG AQUEQUS
FLUCROPOLYMER DI SPERSIONS 5 Field of the invention The
invention relates to an aqueous-based fl uoropol yner
coating that is especially useful for use over flat
or | ow slope flexible surfaces, and nore specifically

for flat or | owslope roofing. The coating can be

factory or field applied. The coating 10 offers the
advant ages of inproved durability, lower dirt pick-up,

SHAGHINE WEATRIRABVE ROOF GOATENGS CONTASNENG AQUEOUS
reflectivity duration, and m | dew resistance.

Background of tHUPRGRAL¥NER DASPEBALPNG; ¢ d- appl i ed

coatings for flexible roofs are based upon acrylic,
15 urethane or silicone resins. These coatings are
Bikldeof thpinvgntip| i ed over existing or new roofs nade
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Roof Ratings Council. However, the coatings of the

current art do not often maintain their reflectivity
Backgronnbof thednveytiono main factors: 1) dirt pickup and

envi rwgﬁé&&%ﬂﬂeﬁ%% hr SRR hofiARE thked upon acrylic,

sunl i egradation and erosion of the polyner
tmethene of silitdre resing.i Mhese 26atiRgs |are ofter spyascappligd SycpHRKIstng or
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These plasticizers and _col or eg m?url tjes_serve.as,
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TSN IR ER TR R —_—
asphaltic materials), which are present in interior layers of the roofing system. These
plasticizers and colored impurities serve as a food source for fungi and other
biological organisms. When they are near the surface of the roof, they promote the
growth of colored fungi, molds, mildew and algae, which causes staining and further
decreases the reflectivity of the roof. The growth of biological organisms is also
promoted by high rates of water absorption in the coating layer. Thus, protective

roofing coatings are needed which have very low levels of water absorption (initially
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One nethod, known in the art to reduce dirt pickup, is
to make the topcoat polyner binder "harder"”, either
by raising the glass transition tenperature (Tg) of
the 5 polymer, or by increasing the |evel of
‘crosslinking in the final polymer filmto high |evels,

g aﬁ@rscnmciq@é wepthening) endathiceatsonfieck fae BggBonalplasticizers and
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coatl ngs of solvent dispersions of fluoropolyners
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m ar ation, |l ow water absorption, lower dirt pickup and
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Surprisingly, it has now been found that a coating composition containing an
aqueous-based, acrylic-modified fluoropolymer can be used on flexible substrates to

provide significantly improved durability, improved stain repellency including the
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| onger retention of reflectivity, coupled with | ow

| evel s of VOCs. Sunmary of the Invention 5 1t is an

obj ective of the invention to provide an aqueous-based

roof coating having inproved durability, |ower dirt

,.CK-u stai n_resistance, water repellency

ity ibloek wlostisizer wigreiom, watgn gbaptPtion. lofer it pigisop end
invention to
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that can be factory or field applied as either the

ﬁ& ﬁgﬁhg%‘, Pﬁg coating or as a top-coating. These
0 S

are ne y an aqueous fl uoropol yner coating
c onpdsistah ohjectivearf ¢heninsaitidn td pmvxdp ah ymouﬁbae@mmoamg
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an a nodj f 1 ed f I .uoropol ynmer. Detail ed
Descrif %@.Wﬂép bierteof thr iaveation torFravide g @ab Brlidenefluegde-
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on _fl exibl e surfaces e fluoropolyner is a
GoBliREQN 3 A WHe¢QgHBE: 20 1 uoropol ymer, with a wei ght

Cor m PP EE Bl ) oy Sons M RBlynlcr Dbt SolliBindl
Wwhenwh sl Agonopdlymer lsaskaa wiaight averegearolemular vehight of greater than

15RBREr S, i ncludi ng for exanpl e terpol yners)
coht aining at |east 50 nole percent of fl uoronononer

uni t She Shiects eferfurtia aie bb(y.riqﬁéhus ﬂﬁowpﬁﬂlnefwaﬁhgodxﬂposiﬁon

R e e R an ar e SR A AL R BB ng (0 ¢ he

i nvention include, but are not limted to, vinylidene
fluoride, vinyl fluoride, trifluoroethylene,
RetailsdoReseription G@HJPWOPCTFE) t et raf | uor oet hyl ene

(TFE) , TROGv frhideg @@5@9@3@&9 % oﬁﬁﬁ% EomposH:ion for

respected copol yners pre erre
B Ut ofesibjeresurfagssan athzlﬁl@mm@mﬂqre@ af lhlghr @tpﬁdwiﬁerwmght
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teroo Ul uobaid w0 i¥fere to polyﬁﬁrscanﬂ mbptﬂjmers bmc]mémglﬁolmrs having
li.d S gh acrvlic ition |ch

38 o ors Rt G0y, iR ot o e et tySans), containing

I?M 30%malt Iﬁrc&ﬁ‘c of dluﬁﬂh}dﬁﬁmh eﬁluﬁmr’lﬂieoiﬁnn e‘t()@))%(rlmgﬁgﬁﬁ uged

at e r a r et han , can be ed in

r{/\ﬁ’l‘f Oﬁe.bgﬁivﬁ@%w&aa Sy f)ﬁ@cr phle fremriany fHororpepomers

forl use @Y@Irding tPMe Anveitiad Ridtudd 05k RRASRA 1iaHtel b6 \)Wlﬁ&ie Boride,

paol.yner soljds. Mbre preferably, the

V&I&’ﬁtﬂélﬂﬂée R varessylpier ShipuAuarosthylen (CTVE), teﬂaﬁuoroethylene
(TFE), and hexafluoropropylene (FIFP) and their respected copolymers.

In a preferred embodiment, the fluoropolymer is an acrylic modified

fluoropolymer or “AMF” type dispersion with an interpenetrating network type
morphology, specifically, one containing from about 50% to 95% of a VF, copolymer
by weight on solids, plus an acrylic composition which is thermodynamically miscible
with it. Optionally, from 1%-20% of a second polymEr dispersion, e.g. an acrylic

latex or a polyurethane dispersion, can be blended in as well; likewise, coalescing
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VF2/ HFP copol ynmer, with the |evel of HFP in the

pol ynmer being from about 18-28 5 w% The acrylic in
the AMP is a copol yner of MMA, plus EA or BA, plus a
| ow | evel of copolynerized acid nononmer such as MAA
I\/bft tpreferred formul ati ons contai n about 0-10% of a
WETVERLs frshg #ided atdayedsfien 0 te abavt 48%diapdnmthe weight 9fithe

Rl solgdsher or butyl diglycol. As blend agents,
al i phati c pol yuret hane di spersions such as Sancure
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i sooct yl mer capt opr opi onat e VRS
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b0) A B ORI 808 iy wesns
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ctogmsen'éelﬁ a rate suffic1ent to mix the contents but not cause coagulation of the

latex emulsion, conveniently about 90 rpm. The reactor and its contents are then
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tenperature of the reactor and its contents is raised

to about 70C. and reaction tine is neasured fromthe

start of the heating period. After the reaction

continues for a tine, 5 conveniently about one hour,

t he renmai ni ng nononer, m xture is fed, conveni ent
ient

RNFEed WiHeAncnert ges, GONVGRIRHATgR 0T 4 sogking/pares preiody

SRBUrE bRinthatiBE of ﬁﬁ%ﬁ\%ﬁwaﬂ& al¥ 30 ﬁx&ﬁfﬁé’sdAE 11 &8t this time, the
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SO nEErTBRHAIE bEncP e obbci M1y ififrated Hs g
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Skidted kdaclille art will also recognize that in addition
to the butyl acrylate, nethyl methacrylate and

met hadeyhyestion tleo eqniernyintenas S}u‘fﬁblﬁ sped pabarsrs vinyl fhoride e

(OB el el Vi olnd AR (O rs ?%%E*{?%%P% 4l h
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that the major portion of the nmonomers nust be
reeenc?
S€E ed fromacrylic esters and nethacrylic esters.

Sui t Amesnfakillyih it mﬂ]tﬂsbrryctdgmza et &t dddition to the butyl acrylate,

O s A ot By et ey Hasu Rl Srie Jot
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%{g%p i mem ¢ maggrwsa %@%Hgé\l‘iﬂg&{t’\@ Wﬁ?&%ﬁmwso that the
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met hacryl at e, al pha- beta.-unsaturated carboxylic

egtersd §m(c%b<kr gqryls,c, methacrytic mmmn@mnqulwpwnemlude but

G Rl LSRR B RSk WARATOAR R G ke
quzpdacyylate] Zi'e‘;h}'ﬂetﬂa@'ﬂ%teamxsfh):rylatﬁteﬂwﬂ mothatrylate (EMA), methyl

HELIRE YAAS ool itnaRSFl, Bl DB M, TG RERA 82

ethyl hexyl methacrylate, alpha- beta.-unsaturated carboxylic acids (acrylic acid or

AA, methacrylic acid (MAA), fumaric acid, crotonic acid, itaconic acid or IA), vinyl
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Additionally, small amunts of nononmers capabl e of
cross-linking can also be wused, including but not
limted to: allyloxy propane diol (AOPD), 5

i sobutyl met hacryl ate, aceto acetoxy ethyl nmethacryl ate
(AEA or AAEM), N-al kyl nethacrylam de, N-nethyl ol
mnmempgumsnané mdﬂMpotHC’al(mla@&eymW@'éﬁam&ﬂ@i al kyl

TRV RS A b M MR m BRI e e
u ES atﬂdﬁ?@ﬂﬁyﬁtﬁmmam}f aionbiners keyehibiegd cr@sdmhmﬁ clan also be
{eetnaang Ipon i By PLER rpee ) AR - ooy
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by ypemy! mathhcrahtea dietytani mw@&ﬁaha’lﬁtwwﬁiim fpwexample),
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GMVBA, ot Sdind ey, moeRibre ttaihihy ma‘nohl(lgyllnmcn'iﬂmhmsﬂane
fluoro, al kyl rmethacr Iat es math

wsthacryleies ;gamme. Eiethay anefﬂ;iﬂ'é t%r‘-lﬁﬂ rf'@%’ﬁynw%ﬂ&?%’#ée
%@T@Pdmg%r éi‘ﬁnﬂb)VdnﬁyﬁmﬁHﬁd&Q@cﬁﬁaﬁﬂﬂg eRepRisTosctiohgr

exanpl e I vinyl 'benzene. |If desired, snall._anmunts

gich@s pesplpive plikomp ckanidns, sweh atamrdenifide g}?lﬂhaﬁ'all%%ies or
ol i 90@{@5 ndBNindtic@1 ﬁs%ﬂ&g Hﬂg%@% HRYrgoRAM) sh@AR! dorfagated

emul s ag ents. noner contalnlng nor e than one
diehgs| fom exmhﬂlgl, luhbutadwm, égprens duorsralkyliagrytadgs, Beoro alkyl

B%ﬁ??&fgétﬁkéée %%?éﬁ8@%@%@5&ﬁ%&&%@£§éggkh%g&ﬁ%reSIn
heagistirar, fyehyhalizieghid difinyhieydrmaror compoeninds,cfor Sagipial

ﬁ’ém{ées of suitable nononmers of this type are allyl
Tt es, nmono et hyl ene glycol dinethacrylate

&fﬂisﬁd,ehﬁé% ﬁﬂ@nﬂei ombolgmaﬁtabmbwlmlmm&hmgmpalmem or
quantlty 0 acryl | ¢ nonomne n1xture e
phignmeanay alsq be fst ug%mméb@l%@%cﬁw E%L@f?ﬂﬂg agetts.>®
M&Bﬁ%ﬁ%ﬂta&&%&a@% & eifishRely uQtpaed ﬁmbtioﬂbﬁt}@ﬁiy be
er 100 parts wei ght "of fl uoropol yrrer seed,
efl totsenais crossbn%oéera cg@:dy 0o sesin ReriGiely Detirably, Fh%wﬂl
eyé gséatﬁégst&ﬂ%% b Qe amémaa el SO @wcemaa}nmes of

use I conventli on SI1 on po neri zati ons of
alutai“alel rgorsrrary ofikkis typeanealiyl m&ﬂ@wiaaasx rmono ethylene glycol

f
BT B b B giefiier (273 O chalat ng”
agent Thatoel qumhnnmcvylictmoxﬁmhmm@mpmd nzyde fmit grout
@thz%tbgwgt 50% y WGI lc Lijeraﬂlyoﬁ)‘%ggb out &(51 % arb%acéd oa!llts 'b? weight,

per 100 parts by weight of fluoropolymer seed.

As stated above, the seed polymerization may be carried out under the same
conditions as are conventionally used for conventional emulsion polymerizations of
acrylic and like monomers. A surfactant, a polymerization initiator, a chain transfer

agent, a pH regulator and, optionally, solvent and chelating agents are combined with
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out under an inert atnosphere at atnospheric pressure,
from0.5 to 6 hours at tenperatures-of from about 20C
to about 90C preferably from about 40C to about 80C 5
The reaction itself, using the fluoropolyner as a

seed, may be perfornmed according to any of the
the avrddater e r@mnmamovmmph @il axypsy thepection fnsapfed

tﬁ%ﬁ{iér%ﬂ st pShe DBLRR mk)emggdrsq;dnpostm@a%@tthe

ota moRGrer mxture 1s into
tfeinpatatmmsl of filem atios {20 Eito Abaut 90 Keprilersbhifrony abgutiieC to about
daﬁctl on; seni -continuous polynerization, wherein
%a t of the monomers mixture i s added at the begi nni ng
of 10THeheaction ftkdl) nsmgl ﬂletfhﬁfbpbl}elet esracaedamnay be petbrmed

conthuousI r |n e ri ng.the ur.se. of .the

<OITEIR RO 6 R SeRT e REP TS i e A MATR £ ofpBtion

42 Qﬁ%@h ?‘bPﬁ-ﬂéﬁ@aﬂo‘ﬁ &/Eéiem(i@d I&taﬁtsﬂéf&he/meﬁomﬁ rﬁ&hﬂb Radded
the course of the reaction. If is

th
w&gg %h\@romlm@f figperniethet tageResing ?féb%q%a%%ﬁ%ﬁml?ﬁ%
gcflglggﬁz%mﬁ  LAffein P ?]ﬂHE Honshad SfixRAfds 0RQY 81 beSARitg of

may cont ail e same nononers, 15 surfactant,
{bo kgaction anwittherihe mmalmeo is, fod praitimueushrarria patghgs during fie course

Sl i‘ ah O 2,3 REkD nghﬁﬁ%ﬁ&ﬂm&? qv.'l‘f%pélﬁ BalorohielAhixh@e is fod
agent "as descripe ’he S|n e stage process,
contian@shrorimbaches thirbeghonythe dowse o ﬂwamnv aried, based

on k ring s fromthe . art m te
depe 213 Fsr?éf di?silwg ?‘HE?F gﬂ"?rﬁrflfi]ﬁ%fl 8 Svmo g Z?tﬁ’g%{l Bn ? r b
gﬁgetsjf I‘fh@?ﬂ l@ta%estareeeﬂq?bﬁfa é&hmﬂc shay mgamglme saegahormmers,

e final |atex particle of . one
USSR, REWEIGFAGR SHILAHAT SUAR Frer oGO R Fog g onal
EQHARK SROSpHIRAL cﬁam ageht MALRMEA alde M the ﬂﬁglc StagHp@Gess,
honbgeneous particle, core-shell, incaonple

exonms-os meré of theingrosientsapaisbesyasies, bape L kAowR, Pﬂnclpals from the

MR Sihde Yo st %ﬂh%é&a&gto#gpé g&r:@@&m@hmogp @f’éﬂ&eﬁn!al $@tcldd df

ese geonetri e g known in
thiedatex formed Mgtm@reaammmﬁml afex pm@pmﬂy hg coRpefed phoe,

B i 2bosde AR o p ot lcpp er b ofvaricus
ﬁ%@n?ﬂés f)mlstaml;a;m?g:ngms |p£hh?lsepc(géﬁhﬂb mcnmpbtmomgyhalls inverse
PR OeI R by b e et Ry Rtng AR A Gy Ml Al HEE

¢s A APt &R @SR el Hndwin inhne §1’t E\ﬂh‘e ﬂﬁ:rtb(tMcpics font
I't is thought that the rmn r mx%qLirels nost

BASSBHCHoT, ARG SgmP RS iY QFRBISS AL eﬁpgtged asa
&ichal ﬁ&t@@&%ﬁh& ZREntvERicHBt! thé‘?'efehﬁd BRFSHOIdE®Ss AS

the emul sifiér, an anionic enulsifier, a nonionic
bempganeouspadiclea  conbi nati on t hereof maybe used. In

ool of i it GARLPARY 1o e pBlYAFpfacBuhd A2y ind PRERA
piher mmm@re)haa asoatanged Zihe fingl partislel budi is ﬂwg@%ﬁé
go?gmgll 1%1x%.1re %l rﬁgsll?@labso%bésdooq'aﬁé&@éd@g thp ﬁ@tﬁ‘g&ﬁyﬁl&l ]Ea?ﬂ&é@and

polymerized while swelling the particles.

As the emulsifier, an anionic emulsifier, a nonionic emulsifier or a
combination thereof may be used. In some cases an amphoteric or cationic surfactant
may be employed. As the anionic surfactant, one may employ for example, a sodium
salt of a sulfuric acid ester of a higher alcohol, a sodium alkyl benzene sulfonate, a
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sodium salt of a dialkyl succinate sulfonic acid and a
sodiumsalt of an al kyl di phenyl et her sul fonic aci d.

O these, preferred are sodium al kyl benzene

sul fonate, sodiumlauryl sulfate, a pol yoxethyl ene

al kvl r alk hanyl ) ether sulfonate and the [|iKke.
E‘igﬂje"(“ﬁ Sh# ém)ﬁ%y? é‘?ﬁelnéeeﬁlﬂé?mc i@ amcha sadlinph ealt offapr
@"@pgﬁy‘fﬁ;}%:%’%;‘ﬂéﬁ%%‘%%ﬁﬁéP$Pﬁ St LF Bl gy hengene

?ﬁ}m@ daryle atghmwoxgm:hlene alirol @D&Eylbyér@rt)&:ther

QRN ndthelyge As the a hoLfteric
SelectaRnE e SRS oRTaloNE cehuiitiertSng ey erEbR P SRspee,
A8 ypmeeﬂ@é@ne@mybemwaﬁdqmumyethple@eam a§TBth&Y. PréRfred are a

BB B L et it e
mpmmhmc Eﬁiﬁlsﬁidﬂﬂé;hyl'lo@l@ln%%&ﬁféq{@ lafe Jﬁﬁ?ﬁ%lp ASHP E&%‘gﬁc

, sodium styrene sulfonate, soO

EP’%} ang r°9{’ g’%"@f%‘%‘ﬁt fgf sFanle an|afliyb peridinuryreblonide.cia alkyl
StifrioARine EHlode ﬁiﬁ‘ﬂﬂl&?'ﬁl{e' Rfsoye?ﬁﬁs E@rs 'Egéd'%%&a{:fe a@out

0.05 to about parts wel ght
eremers g}ayth?@mp(lﬁygd, syeh wﬁ)rwxmla,cbadm étjaeme ghifonate, sodium

gg#, APl sultBidid &l@Re fd the nmonomer mxture. 15 As the

ynerization tnitirator, any known water and oil
soI ubFles #pemt ﬂﬁwrﬂaethntosamnlsﬁ'mrﬁmd ik Abrirafty ifoMm about 0.05 to

sol u%? r?p"g i |on gaé%ﬁéepg‘ﬁé%%ﬂgsmmﬁ{ﬂ%ﬂwnde

mdymrmq]dzslaadﬂmaﬁmdniwmﬁuml d salt and hydrogen
perox yrrerlzatlon initiator

the pol
oy 08 BBy aonies S aehey Biea el i

sBurces BrénitiSkbacd fRehyRAic3BSASHZhGH MEE &@? fgaanpl e,
sodi gfg%%ér os I fite, SOdI um hydrogen su , sodi um

thio &% %’ uble igittatorsfor exampleais thewersplby s vated ssloblicum
ﬁe@dﬁ[lﬁhi@%@ﬁd@ﬁlt i ﬁ Oécﬁ%@rcxﬁfae In s%&e %Qgeg ﬂie&ioém%frlozgt?dn

optional | y di ssol've nononer m X
iaibiptog may be sawplayed inogdiiation sithei Id@:zfyugeﬁz&utable reducing
dgﬁlﬁt& hﬁgizag%fl‘og %Yaﬂ%@% Irs%cﬁfﬁ? 'ﬁ?f*‘o%&lﬁ?e S0 %y&r%ggn sl tg sodtum
t@owlnlm ILsas¢arbivaachioang 2 sdlescindRbdivin\faineil Rl dd dull@®xylate. Oil

| val tril
s B0 oL DS Bttt sppbpns nclde
opmwpad@udﬁlahdlhgd inftiatods TYPicalCatERPRs BM&&%&%&% are 2,2'-

e IPiRb e ~ 1ot b Birtor mmﬁ%@m o9

A A Encticyl ek 166N, ASl - az s c il ey dne PEE 2 A8 Te Bknzoyl
nera(h@]ltg roxy di - car bonat es” and peroxym)noca’r Rat es
e

de§ Peé??a epé%%}ﬁé&fﬂ@wwmgemmﬂ bemhmﬂyd:rgpdrbvade,
ptméHhate %36R e HeS
%::r i r}ﬁailcogw resi dbélgmrﬁ%}’ Qg&ﬁ%l ;‘n%# B, '?u%ﬁﬁ}? fid peroxide,
a.wi @F’@%’rdﬁéml generpks peroyy élf-cadrbonMex td BF00imdnbbdrb&iasSn
5@&1%& I at rs are:
ghy dr op e?%r?(?yc#g glﬁeg%% crl'g‘%ﬁ%@ﬁ% B’@'Pﬁ;ﬂsd’a‘mh have
foaipeweg i mmsmms aw BﬂﬁElualpnmmﬂba nmteﬁtmmgen%;sé@oxme is also
?"ﬁ‘g 3{‘&;&{%‘8 Q/I On'”':, 5{; oyl .peroxide, t-butyl
roper OXI gaHatogs mayalse peised, Yoy nitiers ared eumaene
hy grtide dsopropy| nedne Wy didpuaRide} Simoniha pRERIAE, p-methane
hydrope.zroxxde, 2,2'-azobisisobutylonitrile, benzoyl peroxide, t-butyl hydroperoxide,
3,5,5-trimethylhexanclperoxide and t-butyl-peroxy-(2-ethyl hexanoate). The amount
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8 of the polynerization initiator used may be from
about 0.1 to about 3 parts by weight of the nononer
m xture. Use of known chain transfer agents is
contenpl ated. Such materials include, for exanple, -
hg‘l og}e ated hydrocarbons, such as carbon .
PE e ORmRsTIZAON BIalr gredimy 15 fvm mbout Grlrto abolit Biparts bR weight

FEfHe AR RSy p3ktalt @S n-dodecyl nercaptan, t-dodecyl
nmer captan, n-octyl mercaptan and the |ike, xanthogens,

such &se af mermychaiarit msfgeag;nﬂiistdrﬁénqgatediiSuSl@ﬁfa&ﬁﬁls include,
the |ike and terpenes, such as
e el BB o K5 FReb R ogptons,
broanformand tierliegeetaptans, fich henalbliseyl mefoRpig kinHHec?l to
%I%pc%% aéo Batrgl% bémvve%rﬁgfj of the nonomer, m xture. 10
£eapfad, ooty mercantan 2 the e xanthozens, sHeh as dimethylxanthogen
disalfideadii t Sl ' i-d. and
e ot D A b Bt
RPYE FEpinglsne aud tg%‘l%?a A be ampentof dhaiw ttansfer agent is, preferably,

107 g ) el.at i ng agent
YR BEETD AR farts %ﬁggg%%mg,gom&f b g ag

and pH adj usti ng "agen rom about 0 to about
0.1 phaechsiatingegephinchdes, Arenamplet glysihe atanhepardteshylisne

U¥ein i xtur.e, respectively. 15 A
G e acelF R AR B fF bt nisREREB e i
pasanateopotassivme babenatd dndtsbdiumsserbgenlyBBiiate, THE bEBhhY of

i ncl.ude met hyl

. | I | t t hyl
N e T T
weightuetnylabéetOos @boud i3patth by weighf &PthéiBonorh & kAR, r%ptgﬂ{v)éiy.

e

pht ha] at e, nethyl pyrrofl done, ethyl acetate an

K ke,AF‘P?-a@ _Ell%‘i%%%ﬁ %O}lvcafrm%}hbesa@%@ugweth@mﬁ@m tp ihelp,swell the

seed pélymes alyprhlly, ifbrexRagR! HleseQBMeh E&{Egz%%de%ﬁ‘étﬁﬂ% d
red. e anount ~of

roduction safety are not inpal

20 p )
kefansearetonsdrchlgroflupiopthens methyl isobutldietong Mdimathybsubfpxide,

' i i the, no L, M Xt ure.
PR ey B, o A0 A et S
Freanisdbat theonerbilisy,shfegcagainshiire hagaré,rdnivsn xﬂénd tz? lagfetyaing X

1 r thesis r tjons a of coatings
FESRIL Bl st B, TR o e g ush o an st 0
abpeti paed lby we'tgh_tr Ea':rrl 00 peaxtk 1{3& WeERS fft]%&;ﬁ’la%dn% Iﬁgg%.g ood
coat i ss... The,. icle size should range from
abo utﬁggﬂ iy mqqlﬁ%é%qqo@@@g Papisleigahes heen found to affect
the @bpertiediof thé latdeesaipdaten BR{AGLEs QhATBE £la %ﬁso tﬁ%ﬁ
t han the, resul ti ng_aqueous dispersion has a high

on
PP e&s‘?%,meé’émf‘di Sgel partigle pige awrefemerdioioblain gepddilmaj n

irokoneht . ; - Ot
‘é“o“g"“nd-"g o 600 SoR Y Boa Pho ARSI iz It im apqut 59 t0 400
Y’ﬂl b £ 210,01 baipg prgitseed oif thetryarage particle dignetar islear thgre

5 hd ¢ ; t Its. -The average,.
e ating dnGous pelsh e LSRN i Bout): Br R REE  inart

ppssiioe obitain bighisolidsrdispetsions,cmtl i fHibleal shaar agnditne hﬁta?bued,
C%ﬁg*’ g%uf@ b 55’&911; st 0ard tglne\é{elr 91%{1]%00 ];Jllnl,J}?chlr%t%rapg% s%/agielirty

of the latex results.

The average particle size of the acrylic modified fluoropolymers of the
invention may be controlled by appropriately selecting the size of the vinylidene
fluoride polymer particles.
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9 Additional amounts of surfactants and/or pH

adj usting agents may, if desired, be added to the
final latex to inprove its storage stability and/or
filmformation ability, as well as reactivity if a

crossl inking chemstry is enployed. |If desired, and
pr ef el g]rﬁmﬂﬂﬂls& f garfactanks ang/ ognHmds;xstmge@entsmaypH defired,

L‘f&?‘%@%f‘m@%‘%@% ABPOFY b Al RESL BB K oS

fabilityias we apenacimatyl nja wosﬂmmgehﬂmstmisrmlﬂaﬁm on.

ns so Seb8E B peRET i RotPostin chemisties et e
dhudrapolymer ;atme mmlaﬁ ybave 708 I'rtowlﬁfﬁfe@ibwmcﬁe 2pdI8D, SYaR

SRR SO vl T oSl deviioion Suiaidbagse

\neohidetaskal @ufetal hyEdesd 25 Suchl as sk land HEtG3ium # oﬁﬁg #ous
amne, materials. Preferred are organic a

GHEncg;a, ﬁfeﬁf@wpwa@nd@r&@rd@ﬁgwmgwmmewch eaéMH %and
VDO ( Aﬁ@gr@wlxﬁ’éa@%%@% AR M6 ﬁi@lzﬂﬁﬁc u?@lbg%@m&a&me

not limted to: di et am ne
angyaripus Bezel raplohemyilostyl,Rasyl, andcio;iecydnlamﬁieamérwﬂn Reeferred

é‘%opropy amﬂ ?rrﬁ§%§.ﬁ§+ang% ﬁf%‘?l%wa‘ﬂgﬁ’ﬁfaﬁbﬂg

ptoafse Prefelredibganic amines imslukie, Hut mtllmited\t@dl-wtﬂdiemanol amine

GE5R 8RRy YhelB sttty oo Fbes mioe (QRARNGoD gmino
emammmng) m& Qctﬁnso@fdp?[anﬁﬁgmhblo INSutr@2atiBE usif g BlePrdtelred
rying, the solids are

qﬁﬁrqsgﬂfﬁ iR mpRRO Ve Frackoresigtanse pf ﬂ}f‘o‘imEFg The acrylic
modi f iresdsifedUte Qé%ﬁi Mﬁ?'ﬁe AbRRADHS '&i@éﬁtﬁg ‘ﬁ?eglat@f aﬁ@%ashmag the

pr ocesses o the i nventi oh as 1s

Fqseliipg slids, afier SW“D@ ooy the remainingiquid, withiweies After drying,

mbﬁas%eﬁ&eﬁng%w&m rﬁg guch typical paint
additives as pfgnhents spe sing  agents, thickeners,

def o a"fﬂilﬁr@rﬂ@m@ﬁethﬂmompcﬂmm dmpeagma formed byeltq&bcesses of

e bt il 04 BeBge <R e P, OF Mt Be Ao 25 afucons
prulsiontypereatids haRitngad tybicabpaim a0itives g@lgzﬁ@usd gipérsidg

es of{? pai nts and. the 25 filns forme
PieBR e eiclifert delsigifi Agau i oeing Agmiss cHisudsr alEsienirofiers,
kriofYm foﬁmhlg‘dgentg 0@ of ffil1 9 thie i twhll Qéad§9 hakble A acﬂﬁs% the

radi atio % i ncl dlnqrutl e Ti2, particul ar
RPRYagRs ojther gadtivestia prigRize @eﬂemmwf the Raings and the

filsGbinted (RérefSA! El ot lefhbB¥iniche Rlﬁﬁg nﬁééjar%og% lﬂ%ﬁpf’?)ril\éva

Extenders and fillers known art can a

grodaetlscyityefi selpr infraredradition mindmrmuhﬂ@;, mamemcm
LB Gt 16l B Bl Heh o ol Dot nentt ool by thy
fenberd Cojor Sompeny. oExtbuters ang ﬁilemdmbwngn thramdaﬁhlso be used

of . 1 the fl
pQUEY Sk WE1cRES B Harc e, gﬁﬂ@m%%mwa Gt e Neiner
naatigs (mpllyler(essgbn&m)t anaambs 3pliddsckener,
neutr, I i zati.on; addi tion of a pi gmant dlsperS| on
(f or € general prbccs for orming a coating formalation involves the steps of 1)
forming the fluoropolymer latex; 2) neutralization, 3) optionally adding a coalescent
(solvent) and a thickener; 3) neutralization; 4) addition of a pigment dispersion (for a

non-clear coat); 5) optionally adding a polyurethane dispersion.
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non-cl ear coat); 5) optionally adding a pol yurethane

di spersion. 10 The coating fornul ation may al so

i nclude one or nore water soluble or water

di spersible resins, such as, but not limted to,

N- et hyl ne] ami ne _resins, al kyl ated- nethyl nel am ne

r esi ndhe geating fformudationgnayi lser indlnde onsor more Wpiekgolvhie phwater

gxﬁﬂ@fes@g%w?as, bﬁxﬁogﬁm&s&wﬁm&ﬁ qnélsﬁhmesnﬁ' A(ﬂ('%/lﬁteg

i ni zed acrylic resins,
aneéhjdwlmmm: mms,eﬁcny.icermw umjhanamema,te@oxsemsms, podyestet Tesins,

e b dded alnts an
c]):lb, ﬁ% m%%éﬁﬁng erlgt er1 APy 81&1?%%3 Wn} &h)?%&ﬁﬂe@&s’ vigy
fabeiate _mqlzsrlisyfth'ylenwfmjglheetmﬁ\twiﬁsg @it théXikee. orhe{s;%mlay b? addehavhen
t a e .able to opt] er. .o
Frmheing R G core oAl Hatdhe forale TRpdged Bustopolymer
QI tiRi ifiventien. Geior SRH1IRA ﬂﬁ%tt\#iﬁsalééfbetabl% to Bpt'ikﬁizeftlhé fBmber of,
formng m xture and the .filnms and roduct s

B¢ E19ta PropeFtions efnthese additives glsp F“h@btfﬂé cgirehproperges of the
HAMERE BB Bdid MdfRe Hilﬁbganm@;p gfo%&s Bbtalnll ﬁ@—eﬂcﬁ?t

is |ess than theterrperatureo or a

I cation.
coat i Age egasing umulation sbeudd havea mmﬁmm §ilp festingtsmpetatss
[(ﬁﬂ‘?“l tHIR W, 8
R L ‘é‘g{"?eb‘!éfyaﬁﬁﬁécaﬁ calrig"roap‘iomﬁg?ﬁp? e

Imataibels the MHAT Tas ptvﬁcraﬁi@ Résm than t1BC, Ihﬁd:ﬁorESprpfem‘oday odibw 8°C. For

3 SoRheIRivis 505 ApliSe, 2l ik ey omipnaly PR feateti Such s by

<b@1ﬁﬁg,sthd MOEBFT 64 prefablly belowRETQ @i mars pref o belowi 192C, The
desired MFFT for the fornul ation can al so be

gewéﬁfg%iﬁn begrhigved By agiinsting the PorpoRtion RS %ﬂ}wram}gmer as

REASNA (8E art.NBhe dRWEE MPFE MRS 1S nuldiSn c&PﬂQBJt@!a.dh%ed by

Such additives include, but are not limted

8eiag & SishaMEET flaaropolymss blng péditivesdhad losyss ths MMT of the

d
e T e )
Wla?mﬂeﬂwd@ldlsmmamﬁd adryliedispeasionsoeittali e FET, aind\pai'tmulaf up

SEREBHL pion e RSl W BRI AER, Mt e accives can

bb adxted;aoleyele of mﬂouﬁﬁut Amma/o o ﬂﬁ@mﬂ&meﬁohﬂg Vxﬁiré peferably at

%8? H%Flﬂ %/250 ‘&é glr 8‘5 ,:rgossgpqegqﬁ levels of

E‘ﬁﬂuﬁﬂllatwt%bn MastopBymaSsofigom 0 10 % by wei ght of
coal esci ng oIvent based on the weig of
f1 uor élp‘tﬂ F‘ih8§°atlé}g§851PPﬂtj°1¥lélaﬁW QG fprmulation, having

GORL @I M n% 1261 ATERER M sgﬁz@mba%séaﬁﬁﬁhé %lgﬁgéﬁ ﬂwépoﬁﬁﬁér

are heat fter application - such as aki ng

pelids o Aycoating foymulptierantpiting ne cqadescent eambﬂj.ssed fpr@oamms @hat

0 st
Ffeuabne Bpoiicliof DBLALA by biGhe  £ofly, SE0] Reatlihr o fow
prepadsrin adieldrppliesionn forswiathegstthis agedir-dned;, best ﬁhng‘bumﬁ@

f .the for t

Sl BT 28 el pesbor B fefbrine oty Phied on 3% weieht
of Sdadopodyrherabdlidsris bamaﬂihe permuldtieni bl e roof substrates,
o B GRSy e G bpRc &rBphed in e £e1d o Afl or fow stope
flexible roof substrates, such as sprayed polyurethane foams. The coating is typically

=
-

applied by spray, brush or roll-coat application. The coatings may be applied directly
to a flexible roofing substrate, or on a of primer or tie-layer. A preferred embodiment
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applied by spray, brush or roll-coat application. The
coatings may be applied directly to a flexible
roofing substrate, or on a of prinmer or tie-layer. A
preferred enbodinent 11 is the application of this
goating,as a high perfornance topcoat over a )
é%%@é. 18Hen of ths Goting s 8 ghneEiormance lapaeat Oy SR aepny Fational
doh¥hbfopoliftl BaEoat @skdﬂ??.@?ﬂcryly‘ ﬁr&ﬂb?m@,'%ﬂ{%éﬁe OfThe ii&mess of
coating can be fromabout 0.2 20 mls, nor _
precsoatinprap terfeam absoti0.202@mils, motepreferably Sioghehout6.5-10 mils
! : : i) S :
HihpiReq Blanhb Bl BUR holl 7 5 i pielale 1 a B ocling
c onpo$ineiadvantdge iofitheicoatingtcomposition bifthe fravemtivmyis thapficioey

coat ings,.cont ai ni ng are inherently bl ock

Fdie e gt B e PN s 57 qrpgeed to

ottt aqHess inlethafirend silidbiSes! Bhip &rdattituladly lof bédefit when

benefit when, msnbrgg(fs are_inline coat eg and rewound
aNes AR PRS2t 2pd ayrad updes senditians of elgygied temperature

Rh@pfewh®e. 10 The applied fluoropolymer coating has

very | ow VOC | evel s and exhibits inproved

weat hdhappnlied fluompelymsr eqatipg hassyery towe ¥OCdprlsang exhibits

e e R s R

apwpared tor congéritivnsliaveylic atrethane dndisilicond ¢oatingsv Wihjtelcoatipgs that

nus...r . N he,enerqy..l.oad required. to cool the
e R T T L e
réquirsd tcadod] the @ssoeiated boilding.ont enpl ated by the

inventors for the practice of the invention and are to
be caonstrued as ilJustrative thereof and not Jin

li m ?ﬂq fogﬂwmséﬂeraplﬁs Bragrillpsirateie ppa prads codpmpiptedhy the
BEVeMIBRY for the BYRER &F the M&ftionGifid 6 18 b8 bonsBAEH ATIThadtative
sul fate (8.0 _g) and fluoropolyner latex (resin
&sreod apd nedrin figuitgtionthersef cent VF2 / 25 percent HFP
41. 4 wei ght percent solids, 2000 25 g) are precharged
[ ttle equipped with a condenser, high purity
argon and nononer inlets and a nmechanical stirrer. In
a separate vessel, a nononer m xture of nethyl

hacr yl 6 " butyl acrylate (17.0 g),

rEtfar S *g) and isooctyl mnercaptopropionate
(0.35 g) is prepared. 30 After the reactor and its
Lnitial contents were flushed and purged for 30
E#ﬂ%@@é{ an initial charge of nononer m xture (50.35
Yhzo 571(015rg)Beaieh laivyDsullfate (8955 1A fluorbpslyiieXlaték resi
then stirred for 60 m nutes under argon at anbient
FPTERestHR is af7 9 percent VE2 / 25 percent HFP, 41.4 weight percent solids, 2000

|1)=190)

g) are precharged into a kettle equipped with a condenser, high purity argon and
monomer inlets and a mechanical stirrer.

In a separate vessel, 2 monomer mixture of methyl methacrylate (67 g); butyl
acrylate (17.0 g), methacrylic acid (8 g) and isooctyl mercaptopropionate (0.35 g) is
prepared,

After the reactor and its initial contents were flushed and purged for 30
minutes, an initial charge of monomer mixture (50.35 g) is introduced into the reactor.

The mixture is then stirred for 60 minutes under argon at ambient pressure and

12
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25

30

tenperature. Then the reactor and its contents were
heated to 70C. After 60 m nutes, the remaining
nmononmer m xture was fed (42.0 g). The nononer feed
rate was adjusted with the aid of a syringe punp

When all nononer m xture had been added, resi
mp@rmrrewa@néhmmmyts ReeRtR ATa hpateR &0 705 Qe{%ﬁ "y minutes,

Eﬂ% rn?orﬁﬁnez s e |s tﬁﬂﬁ??ggo* gg@ﬁlongn% fgwf&ﬁas

r eac ion m Xt to a
sdingied with the, aid efd suingeprh Vhen %banpmmmmtutg/hadtb@en added,

FSR R Ohesics Wb St e P sl R B Bion et RETUE for
hxheddlﬁcaiaem(amﬁmmsThe"rgadubﬂ niigarevie tied coslkd thsambidilh wat er

d drying. The fi l,i d nt ent | at
SR rE g risd Sh By PRLceR 15 i Shttopdt et ioroRe
%E&l(ﬁh PoVARE red 1s(tﬂenQetQ:)vereﬂ@§| ) @iﬂb &H&éf'by%ﬁbé@dtﬁnwt}{%

and fl uoropol ynmer | atex res conp05|t|on IS .0
Feashing/te rﬁcoz@reééplwnw iéﬁ?ontent
ga?cx ge‘f%@ soﬁﬁs e Wares tggﬁcenta ket tle equi pped
a condenser, purity on and 15 nononer

|nI ets and a mschanl cal stirrer. In a separate vessel,

Quer m xture of nethyl nethacrylate (190 g),
gﬂ'@ﬂ—acryl ate (50.0 g), nethacrylic acid (7 g) and

I SoocVyto 168 1(t.a),apdiom lowrst sk (85 g)md Suorppdpaedatex (resin

After.th to t
P?Iﬁé‘}r%g{?ngﬁ E]F‘gﬁip tal?p'g? / %gp!crg%lt hﬁ‘lﬁmgg gﬁtlil% P?{c?xff‘ gqlids, 1400
ghae geechirgbDMENRketilt #duifiped ¢AB4 o%ﬁd@)serL Bigh Pidigdingomchnd

Into the, reactor, The m xture is then stirred for 30
FROROMERIn]sirArd 2nerbanisal SURE: ent pressure  and

t enperat éeb&-ate%ﬂ L hEoroBRE PRt nickts)] GRMaERa%e (YO0 ), butyl
heated to 70C. After 35 m nutes, the remaini 55.)is
Iﬁ&n@ r

lme(ﬁo Rz raetbacuie foidl(7 @) 2ad 180Qptyl MarpRIFODEPHIO
E} e had been added, residual nononer was consuned
mal 'nt aining the 25 reacti on tenperature at 70C for
an addifter thaadac®® and insinisil cofitents were fiushedrring putged fog 30

e BF s o O Ao FRRAA (158 85 L3 AHGRNG hidShe
edacen Gﬂﬂeﬁn}u}ﬁturélh;ﬂéd:l:ﬂos\t}ﬁbd 9130 dﬁnﬁiﬁﬂ?ﬁﬁi‘ arggn atreentiatt pressure
BB i SRSt TR EHgRROE iR O B RGeS s editer 35

adites) thel rEMBINIR S SRMRE Hixtilede8 Fed (1M8.0tg A IWHea kil @bnomer
Cl.earcoat Formnulation, Pi gment Di spersion, ,and, Fi I

PE¥ R had ben added, regidial mopgTaeT AT conBEned
tabah teinpbRhra RONEC WS M 641 80 Hindes? The Ha@t'ion@ﬂﬂmfte is

then cooled to ambient temperature, vented and the latex produced by the reaction
filtered through cheesecloth. Th? final solids content of the latex before solids

recovery was 49 weight percent.

Coating Composition:
Formulation of AMF elastomeric coating involves several stages:
Neutralization,

Clearcoat Formulation, Pigment Dispersion, and Final Formulation.

13
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separate aliquots of 350 g each were reserved in

cl ean, capped, clear glass jars. Each aliquot was
nmeasured for initial pH (which ranged between 2.86 and
2.94), and was then neutralized under agitation to -

pH 8.5 with one of three aaents 5 Neutralizer 1. 28%
Wieutralizetion-1400-g of e iAME latgx listed|abovs was run tiggpeh afn filer and 3

Sl el P30 N0k SO Sl ORAN Bl i LR e

Aligunteras neesured foCindidal pBlagwhichirmged betwreen 2 85 pnd 2i04R tnd was

e T e T

N@ﬂﬁﬂﬁzebllt ?g%@iﬁhﬁfnﬁnc(rﬁEBHyHMXiIE@% by wei ght on resin
a Clearcoa These earcoats were

el 0k S e, L ORHOh AMBS I WPEHD 1t o

ARhREIHNS: 10094 A-Blk TidthaRoldliRP@antek® T Bboln .&ﬂc@ﬁ!;h dﬁE §s

passed this initial test, giving transparent fil
having no stress cracking or crawing. 15 Pi grrent

SR R n - MirouElisOP o ERK pbhaifled Bt
radoixed gw@ahprppﬁmﬂ‘glyml m;ths/l stheri (DPW@tce'rdl@&&e@glycﬁthm edher

(Rl Bio 10 B BRRRETIekh iy SRR SRR e oot wrg

Retwn6db Tov@QLEN[E:ITamhamrwiﬂi enD edl Shdelid@engine Sigpdre fitin

580 bbb 8 B e b

E@ésgufaahhgara;awj;ﬁ 6 g of th| s Gey Gind were m xed
with 48. Qg of eac% the Clearcoats |isted above to
make the first coati ngs These were drawn down over 30

PENELAGHR@ RieSint Q.- 88 Folfodin g@%gldﬁ{rﬁ @Qﬁ@&h@ﬁmﬁ? ubdd tBkest

ormation. Prgment Gind e fornul ations
ththa‘gn%me mmtfmubuenwo excess i nternal
filmsgt during drying. Theref o?gg/f e reci pe was

rmdifl crthe addition of 3g o EX 7 (an

%
exten er sal, RM 825 ( ssoci ative 35
t hi ck rbyg %nﬂg)a \/\Egg Pi gment
Coat i P%‘Hl um Di OXI de for &t i ons desi gned

for hi Wér CFle opaf | ect ance were fOPBul ated as
f ol | oREL 6T (TiO, Millennium Chemicals) ~ 400.0 g

Shepherd Black 10C909 100.0g

These materials were Cowles Ground to a Hegman reading of 7.5 or better

Coating Formulation 1 -15.6 g of this Grey Grind were mixed with 48.0g of each of
the Clearcoats listed above to make the first coatings. These were drawn down over
LENETA charts to test for adequate adhesion and film formation.

Pigment Grind B- Many of the formulations with Pigmant Grind A failed due to
excess internal film stress during drying. Therefore the recipe was modified, by the
addition of 3g of MINEX 7 (an extender) and 0.4g Acrysol RM 825 (an associative
thickener from Rohm and Haas).
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D.I. Water 129.4g 5 Ammonia 0.1 g Disperbyk 180 12.5
g Foamex 810 1.2 g TritonTMCF-10 5.0 g RCL 6T
500.0 g 10 These naterials were Cowmes Gound to a
Hegman reading of 7.5 or better Two clearcoats were
formul ated, one usi ng AMFBDEA/ DPM and one usi ng

AN R amerCopting-< Wi Siteium Dipxiderivmulations degigned for higher

f ' for, each clearcoat, one with
ﬁ/?%@%??%‘é“?@??&ﬁ%%@@g%g’ﬂsﬁ% without M NEX 7. A

pol yur et hane di spersion (SANCURE 815, Noveon, Inc.)
was added t @.BEaKitepai nt129akg 7% by wei ght on resin
solids to pAen®drga adhesi o, gand stabilize the filns
and bett er Digpbkfbyk 0g80rat i1Q13.g The pi gnment vol une
concentrat i Psanid?\§30 i s shgwn for each of the

formul ati ong.ipakhome 130 Exgpl e 3 C ear coat

( AVFBDEA/ DPigy/7870 g Pg(gme@t Gind 23.3 g RM825 0.6
g 25 (No M nex, PVC=17) Exanple 4 d earcoat
(AVFBDEA/DPM) 70.0 g Pignent Gind 23.3 g Acrycol (r)
RM 82 TFh¢sRataterialsiweiza3wles GrognB® aHip¢mhiREeadingdf57.5 or better
(Noveon) 6.1 g (No M nex, PVC=17) “Exanple 5 C earcoat
(AMFBDEA/DPM) 70.0 g Pignent Gind 23.3 g 35 RM 825

0. 6 g ToAN(RdRicats)wdid forfamlated, ddeNsdbgrAMP/HBEE A/IIPM Y3238 hising

. Ex aK\QIJ'P?BIgEA/DEB Two sample white pigment coating formulations were made

for each clearcoat, one with MINEX® 7 (Sibelco), and one without MINEX 7. A
polyurethane dispersion (SANCURE 815, Noveon, Inc.) was added fo each paint
at 7% by weight on resin solids to promote adhesion, and stabilize the films and
better film formation. The pigment volume concentration (PVC) is shown for each

of the formulations below:
Example 3
Clearcoat (AMF/BDEA/DPM) 700 g
Pigment Grind 233¢g
RM 825 06g

(No Minex, PVC=17)
Example 4
Clearcoat (AME/BDEA/DPM) 70.0g
Pigment Grind 233¢g
Acrycol® RM 825 (Rohm and Haas) 06g
SANCURE® 815 (Noveon) 6.1lg

(No Minex, PVC=17)

Example 5
Clearcoat (AMF/BDEA/DPM) 700 g
Pigment Grind 23.3g
RM 825 0.6g
SANCURE® 815 6.lg
MINEX® 7 14.4 g (PVC=35)
Example 6
Clearcoat 12473-32-1(AMF/BDEA/DEB) 700g
Pigment Grind 233g
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40 Cl earcoat 12473-32-1( AVFBDEA/ DEB) 70.0 g Pignent
Gind 23.3 g 15 RM825 0.6 g SANCURE(r) 815 6.1 g
(No M nex, PVC=17) Exanple 7 5 d earcoat
(AMFBDEA/DEB) 70.0 g Pignent Gind 23.3 g RM 825 0.6
g SANCURE(r) 815 6.1 g MNEX(r) 7 14.4 g (PVC=35) 10
Th&ME82hi te coatings were drawn ddWfBover SOLARFLEX
priSENCUER® g1ad been tinted gray ikg a water based
bl ack pignent grind. Prinmer was appli @fo MinexgP&C=20)

m lExblhade et hyl ene/ propyl ene di ene nononer

l'iner(EP , _bitumen nodified wt ctive

pol w@aE AR et th(hegvg | asti c

poly@nat BAnd TPO) and Grey 15 TPQ, | abl e from The
RuFMBES Roof i ng Conpany of O el and®BA. These were

al ISOMCURB®®E1LF overni ght, and then &hg& four white
COAMINEIS® descri bed above were dr alth4 go@VGOwHY) t hi s
primer using a 10 m | blade. The coatings were all owed

t ir- dry, d. i ned f def . e 3
(i £ 1EREEe AR ERRERES P Sy PSS, SOLART DY R et pad
08 tRtddgkay WY hidter B8ed biasR PiphRet &in) Poaewas gplied using a

crack-free 20 coating, Exanple 8 ME ¢) ear co .
50 mialadeicthyImelorvipadisas TOPRECHEOIIEORD. Bttiach aRpobyit

By e o SR PG

ear coa

" EBOyadaistie fromdtie Russelbeading Geapray of PralangnP dakhese Ferer

b | ut i t . 9 ' L OS]
G130 ol sn Bl i A5 R Bt s
desingioed ofrarthisipginear usiog all 0 maf hladst The eoativpewerg@ilowed to air-

i st e ey L TS

exhibiting cracks. The other formulations (Examples 4-7) gave a good, crack-free

coating.

Example 8

A. AMF clear coat formulation was prepared using RC-10206, a neutralized AMF
latex of 70 wt% fluoropolymer, 30 wt% acrylic at 48 wt% solids, as described the
Clearcoat Formulation section above. The formulation was further diluted with D.L

water to 43% by weight resin solids.

B. White Titanium Dioxide formulations designed for higher total reflectance were

formulated as follows

D.I. Water 133.96g

Ammonia 01g
Disperbyk® 180 75¢
Foamex® 810 1l2g
Triton™ CF-10 50¢g
RCL 6T 500.0 g
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35

TritonTm CF-10 5.0 g RCL 6T 500.0 g 16 C. Wite paint
formul ati on at PVC of 18% were prepared by m xi ng the
clear coat wth the TiQ2 fornulation nmenti oned above.
Thi ckener Acrysol (r) RWM 825 (Robin and Haas) was
added to adjust the viscosity of the fornulation 5

chmeA Qﬁ%lr%ﬁgaﬁ%ﬁgggm if;/menbpgemrﬁds oy mixihg B} cledr @3t

gm crysol (r m ancure

oG Onsmalitien meptipned sbo%es ST Aok é%Mgéa% ‘3{ fife

10 t For mul ati on(

ﬂ%?ﬂa% e Rarh 8 e b g oYl St P21 T

di fferent phosphate surfactants were added at 2 wt %
ol i.ds AI\/P solids to e subdi vided parts of the

Cjﬂ‘h"f:%atf(g |on (D) V\%Ie.gé% aint formulation (D) 50

T@Qﬁpl%pqn}t,ggpﬁ X405 ( Dow) gm 20 Wite paint

AcosellBMi%8A (D) 50 gm %HEx(r) SEK-50D (Dexter)

O 68 gin Wite paint fornmulation (D) 50 gm 25

(g 1)5nﬂ\5?,ﬂ)§q%§§)£e\¥£seighe&t%wﬁmsomi JrEAR sBlid in the white

atlo t rodex(r) PK-OVOC (Dexter)
meBﬁmgulauorBO White paint formulation (D) 50 gin

Envi rogem(r) AEO1 (Air Products) 0.34 gmAll the five
final formulations were stable with respect to

Weitd fail Forhlaticdt Csyner esdi9® gniThe five paints were
SﬁﬁﬁﬁéGQQIISOVer Henry Sol arfelspdni) acrylic based

astoneric base coat. Formulation with Strodex
SEK- 50D and PK-OVCC and Triton 405 17 fqrne .
Eefwldufémnt@hamhaﬁersé@aqtmtwerﬁaﬁd%g ‘h Ef’ﬁias ofoligR e
évm%ugcﬁﬁ%ﬂn@:ﬁ{s%ﬁheéﬁ%%lqﬂlﬁﬁﬂﬂqme of stress cracks

Se coat upon drying

White paint formulation (D) 50 gm
Trition™ X405 (Dow) 0.48 gm
White paint formulation (D) 50 gm
Strodex® SEX-50D (Dexter) 0.68 gm
White paint formulation (D) 50 gm
Strodex® NB-20 (Dexter) 035gm
White paint formulation (D) 50 gm
Strodex® PK-0VOC (Dexter) ‘ 0.85 gm
White paint formulation (D) 50 gm

Envirogem® AE01 (Air Products)  0.34 gm

All the five final formulations were stable with respect to settling and

syneresis,

The five paints were applied over Henry Solarflex® acrylic based elastomeric
base coat. Formulation with Strodex SEK-50D and PK-0VOC and Triton X-403
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Exanple 9 5 Three nore white paint formulations were
prepared simlar to Exanple S. In two formulations
Sancure-815 was replaced with either Acrysol (r) Ws- 24
(Rohm and Haas) or NeoCryl(r) XK-90 (DSM Neoresin) at
10 wt % solids on AMP solid. Third white paint
formedxatlienncradls fréofilnbminatlying.t ThoRstdT thd wrdorailhtonsf

5741 pa0shn 0T bbbl BRowbosnch iy

Sol arflex(r) acrylic based elastoneric base coat,

i ch upon dryi ng showed evi dence of stress crack.
10 AWP clear coat formulation was prepared as

oS 1SS it B0 bR SR ORAME. T

The forrrulatlon furt
byRofbimyulationg Sanmmsw wad teplgcedwWitht ether Aanymlﬂwman |(Ri@hm and

i Dot B SRSUERR Nt obaD vikEscdins omra il
WEE pabit Forfai@iios wak fortulhidd with fmv@meﬁd £htid o W08 HRK ( r )

810 1.2 gm Triton(r) CF-10 5 gm TiPure(r) R-960
gm 25 Wite pai nt formul ations wer e

prep e f e 5: d wt %
sol i ds on%ﬁfﬁp@gufﬁ A%\'f%e T\%PE&'&H ?rl?srnﬂz’éo?‘i’fyhc
Hasednaldsaunhedieshaselcoaivitidh @Gﬁﬂfyﬁé:éhlaﬁ?i% \d¥idenics of 8i2esd Gragikn
White Titani um D Oxi de Fornul ation 93.5 gm 30
Sancure(r)-815 28.6 gm Strodex(r) PK-O/OC 5 gm

848 (Byk Cheme) 1.08 gm B. Cear
Coat ( AME/ DPMV\ater) 581.4 gm 35 White Titani um Di Oxi de
For mdtMF clsar oosg %Woxsyﬁ%m@m asgipscribeg theflearcoat
PR debti G HVETTRS fornBlation Wik rurtir difdY oéfﬁ WD atd 182

43 18 The Zahn VI Scosity
& Pl eighionsin welids. White Tifarivm Disxige rmubsiperdasigabd for higher

et BabQL Y L‘%'].:éfbgﬁulla?egag%%wgettl ing and syneresis

resi stance

Water 135 gm
Disperbyk® 180 (Byk Chemie) 12,5 gm
Ammonia 0.2 gm
Foamex® 810 1.2 gm
Triton® CF-10 5 gm
TiPure® R-960 (Dupont) 500 gm

White paint formulations were prepared at two levels of Sancure®-815: 10 and 25
wi% solids on AMF solid. PVC levels were at 18% for both formulations.

A. Clear Coat{ AMF/DPM/Water) 232.56 gm
White Titanium DiOxide Formulation 93.5 gm
Sancure®-815 - 28.6 gm
Strodex® PK-0VOC 5gm
Byk-346 (Byk Chemie) 1.08 gm

B. Clear Coat{ AMF/DPM/Water) 581.4 gm
White Titanium DiOxide Formulation 233.75gm
Sancure®-815 178 gm
Strodex® PK-0VOC 12.5 gm
Byk-346 (Byk Chemie) 3.02 gm
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10

casted on top of Henry Sol arflex(r) acrylic based

el astoneri c base coat were excellent and stress crack
free upon drying. 5 Steady state water uptake of filns
casted fromthe two fornulations (A and B) on scrub
LENETA were 0.8 %and 1.3 %water per unit film

THE ZEHH CupMhiratier Qmis’tbﬁt}&ﬁf theHormuylatRuis avefs 268 & )md:b%ﬁ Bngs
were in the range, of °/vvaer

reRRoCGNELY- B‘F_fgé ug s hagd gogﬁs e?es%s r%ﬁjstgn e. Mﬂn

prepare

' Qn#?%ld‘rﬂéﬂ‘@%ty'ﬁ@ ba@alemetombﬁc BMW@Rbmnem
°%ﬁé§%aﬁbﬁgﬁi§ 5 Disperbyk-180 15.0 Ammoni a
afid dresTergelf Temepongitying. 7 Triton CF-10 3.0 Meteor 9730

(EnOgl 3 o kgl O pillsRuiEs Fof 3 doRrhERIALA and B)

ohRerB WEBTHTA weie).8 BrandRG %@Q&@@‘ BT mipilm wsgbt oWaiex uigeies of
40 DB ($% on resin) _ 35.00 Lo, 103,
i S ox Dopacen S Lohs Bnge of Da 15 g sk ub 8F Beighe.

19 The paint had a pignent vol une concentration of
about 18% a weight solids of aboyt 51% _and.a val une
Exainpli<l lofA. tapeefingrmaing pis BIDEred AREOBEPMY Hia L IGFREEEPY o
a "Leneta chart" coated paper substrate (ava| | able 5
fromthe Leneta Conpany) and dried at room

t ererMGMENTﬂmNBy film Amozrhems | was neasured to
be 30 Jreronrs—Fhren—thetptat—sotagrsrefl ect ance (TSR
of tiéﬁfﬁ%ﬁ nt vvas nmeasur efd accordiiig to ASTM C1549
- usi nc;]ﬁ%&%_ﬁﬁ reflectoneter (Dguicces
Ammonia 0.1
Tegofoamex 810 0.7
Triton CF-10 3.0
Meteor 9730 (Engelhard,
Inc.) 36.0
TiPure R-960 TiO2 (DuPont) 264.0
Total 383.30
Water 67.5
TAN ROOFING PAINT
Ingredients Amts. Gm
RC-10206 872.00
Tegofoamex 805 1.40
DB (8% on resin) 35.00
Water 105.00
Pigment Grind 330.00
RM-8W (0.25%) 2.20
Total Paint 1345.60
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20

and Services Conpany, Dallas, Texas). A TSR val ue of

0. 746 was obtained. 10 Exanple 12. C ear coat

formul ati ons were prepared using the follow ng

formula: RC-10206 AMF |atex 200.0 g Co-resin

di spersion 29.7 g Dipropylene glycol nethyl ether 9.7
g 151‘lmm’a§z§ ShEvpEWeDt Blynd encewratioh af iaboigt 1884, @ weight ealids

gl B Ao IR Nabrro PR i L U vor o

obt ai ned: Exanpl e Co-resi n d| sper3| on Fornmul ati on

Cl ear.,coat ,20 0SS, on. b

Resi nele Bafpt Was Glgfg'?g t‘l?%n tacc a"it af‘Fﬁf’g‘iB@' s“&%tqd@ ggle
Fo Ok KertaGComplad() MACHRE afo8RC8mpPerffire, 1o NP AR thickness
R-9649 9 64 12E Neorez R-9679 4 69 12F Neorez XK-98

Basgmeasyred; to ey 3 @ migronss Then the teipl sopey reflestapraldiSRY ofibs paint
WY R ab‘&ﬁ@kﬁg ﬁmmﬁqQ%h Qn E@Rf (LA PR ﬁyewc;,eﬁ

conbining the gnent s er sion,
@ﬁaﬂwn@esélommany,d?auah&ep@ﬁ) 21\ Q"SRedahlngIfdt%%ﬁ wasrbtaized. good
hi di ng and good adhesion to a flexible acrylic,
prinmerthasecoat and to a comercial KYNAR 500(r) PVDF
Baomie i nt on a steel substrate. 25 20 Wat is

cl ai dIStfl ueous- ba d.fl e.ropf coating
conp e B BER R R TR rreY s Prarlowts FrySan

wei girCavzoagrPadeecul ar wei gjr,to 0fg greater than

100, (Presithiigeisionsai d - uoropgh;ne is an
acrylmlgr@wolfﬁla@ﬂ%@}ymy The roof coating

CONMPOSdridoP welaim 1 whereigzgai d fluoropol yner
conprises from 70-90 wei ght percent of a vi nyI i dene

f 1 uori de/ hexafl uoropropyl ene (HEP) copol yne
The formulations were tested for MFFT using a Sheen MFFT Bar (avaﬂable from

Gardner Instraments). The following results were obtained:

Example Co-resin
dispersion Formulation Clear coat 20°
(all from DSM | MFFT, °C gloss on black
Resins, Inc.) glass

12A No co-resin 7 60

12B Neorez R-960 <0 68

12C Neorez R-9000 5 66

12D Neorez R-9649 9 64

12E Neorez R-2679 4 69

12F Neorez XK-98 6 64

12G Neorez R-9603 1.5 62

The clear coats were also used to prepared white roofing paints by combining
them with a white pigment dispersion, ag in example 8. All of the paints were glossy

and had good hiding and good adhesion to a flexible acrylic primer/basecoat and to a
commercial KYNAR 500® PVDF based paint on a steel substrate.




3. The roof coating conposition of claim?2 wherein
said HFP is present in the copolyner at from 18-28
wei ght percent. 4. The roof coating conposition of
claim1, further conprising up to 40 wei ght percent,
based on fluoropol ynmer solids, of one or nore
additives. 5. The roof coating conposition of claim4,
wherein said additives are selected from the group

wWaRid ahinkk i9f coal esci ng agents, pol yurethane
drspersions, acrylic dispersions wth a |ow MFFT, and
surfactants that are effective in lowering the MFT.

6. T . C o v b
12 B8 B0 3084 e PRIk kolinodn i8S fhoRpolymer
hadeg iangweightp @sérhgeo moddcufar omeight- 46 grdaieg NthapeNO®00, wherein said

based on . fluorgpol yner, solids. 7. A flexible roof
ﬂ@ﬂﬁﬂﬁV@FhﬁaﬁaFWﬁgWHégﬁyﬁng ?¥ﬂ%“top-nnst | ayer. 8.
The flexible roof of claim7 wherein said

fluoropolynmer is an acrylic-nodified fluoropolyner. i
221 The roof coating composition of claim 1 wherein said fluoropolymer comprises

from 70-90 weight percent of a vinylidene fluoride/hexafluoropropylene (HFP)

copolymer.

3. The roof coating composition of claim 2 wherein said HFP is present in the

copolymer at from 18-28 weight percent.

4. The roof coating composition of claim 1, further comprising up to 40 weight

percent, based on fluoropolymer solids, of one or more additives.

5. The roof coating composition of claim 4, wherein said additives are selected from
the group consisting of coalescing agents, polyurethane dispersions, acrylic dispersions

with a low MFFT, and surfactants that are effective in lowering the MFFT.

6. The roof coating composition of any of claims 4 or 5, wherein said additives are
present in the roof coating composition at from 2 -15 weight percent, based on

fluoropolymer solids.

7. A flexible roof comprising a fluoropolymer as the top-most layer.
8. The flexible roof of claim 7 wherein said fluoropolymer is an acrylic-modified
fluoropolymer.
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