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DI SPERSI ONS FOR POLYOLEFI NI C SUBSTRATES 5 The present invention relates to
st abl e aqueous pol yner dispersions for use in coatings for untreated 10
pol yol efinic substrates. Mre particularly, agqueous di spers? 8ndAYoRoggcrylic
nodi fied chlgri pol yol efin (CPO) polyner are prepare form.ng a

- pol ymer sal t&Pr?B/Zﬁsggdrophi lic or%mmmummﬁmm and renovi né’ct% 9%{}3%70phi lic
organi ¢ solvent fromthe bl end of he 15 hydrophilic organic

sol vent. BACKGROUND OF THE | NVENTI ON «»idesxuse of pol yol efin resins such as
“pol ypropyl ene has becone w despread due to their desirable physical
properties and their relatively low price. Polyolefinic 20 materials are
used extensi vel youRob§ camid BRBbERs 1dMEU FbRY Pd¥oLIERENTB NSGEBSiRAT@sOf vari ous
external and internal autonobile parts, such as bunpers, side mrror
supports, interior panels and door handles. It is often desirable to apply
a coating tho the polyolefin substrate to 25 achieve, for exanple, a
protective and/or decorative coating. Coating untreated pol yol efin
substrates is generally difficult because of poor adhesion of coatings to
t hese types of substrates. Pol ypropyl ene possesses a | ow 30 surface tension
and | ow polarity. Mbacepresent sindientionl reiatemdir stebde agueppsi ed coating

wi |l adhere effsa EY?HYS%&QMS’SWOEQGSeOinacmj}f@rsoﬁﬁhreﬁﬁt%@%date- Two
ways to o o] substrates are

b];[) in hﬁ5|fon olé/ol ef i nlﬁ 1 t hr ough

modli 1 cat | ths B YPRELANAE SIRTTATESs 1 HPER AT HREUNEE 19y AAREL SN pronoti ng
mat eri al s. Sulskitspersipnet eEaagmstiicugadi fjed nelplorigiadeiddpginglehin surf ace by
net hods such agdd)apelihedt 8 tprepasedl BgNBorming dJpddymé@03a WO D9/518827
PCTNS99/ 21387 c%{on .gl. charge, UV.radiation_or c.hemt al rrgans..These
brocesses usudli RIS LE, GROTtG SOMVEREnerd BeHTie OF YD aRbhtG! y

af fect the sulengeamie splvent ebeimdheubliand ebuAliRISANGr the over heati ng.

Chl ori nat efh pa{pslophiingc’ oPghaie RARnsed as adhesion pronmoters. They are
t hought to adhere to the su%strate via dispersive forces. The chlorine

enhances the solubility in various solvents as well as pronoting adhesion
of the priner to topcoats byBpSKGROUNR OF ATHE MWWENTIZO¥Nvi r onnent al concern

over the use of orgdei @se0byepsBydlasiReeesEns NEEERdNYN ypFBpyLané to the
coating |ndustrQ/S b'gg:lo% cgméggn no& %I% e%e{lds [0 hheseryat Lon of the
environnment forits o §3 ,pﬁiﬁ‘ eﬂe_as 5 ’bu%?m%b e yy5% ?%) bot h
living and worBEREEEGeS§ engnthelis ngdlagivedyot garkxiess sfodwyeleésni¢i ng from
coating Comglaixattim&l\shiaeb ﬁ!édaémieir@(iviéllg uﬁedh@yadmwl iny an_dgbyry he
consum ng pu te n sap Lhbute to

phot ochem cal fs%g{hez?gl\%é}l%%g?g h%f/é}éégtoggl ?é#\%ﬁr%]feg%dzﬁ'lnéﬁgkggt ting forth
gui del i nes 20 ¥&RRANid et BavbE at $Ueh Ay R eEBNPHLARI MY IVEOTs SuURRPERS May be
rel eased to thenwdsmspipanels Thrd Wddr Havdnesoent al i Prafmet idesiAgebey ( EPA)
establ i shed guj i | Ltk v%d ed to the

at nosphere sﬂ%ﬂe%gdtﬁlgéﬁ ﬁgékl%g?n%@?c}ﬂegg’éﬁga?%g% a o%%%ﬁc%ogohavi ng been 25
adopt ed by29ar? et atfes BRAFRLS U (RIPLECALES . argy ¢fe|dar@FatdNat i ng t o
VOCs, such as tdosingpf the EPA, and environnental concerns are particularly

pertinent to the pad ; I i th L) s Whi r.gani nts
that are emtted i i‘%dc')gttlﬁgdgtﬁ?rgééﬁ%% eﬂ%lﬁgtﬂé?g%%?ﬁ%ﬁpc}% %laeﬁggg%?yol efin
conposi ti ons h@vef Habtt bererspeat tPRRT AdbegdenuPt eRatiMafetd ftbeseoati ng
pol ypropyl ene subss ref esibstihasest yprsl viiropgipasi poossseaial Iiyw equire the

formation gh CBQ£IMd YeMiSonT8R8C10w polarity. Hence, it is difficult
to ensure that an applied coating will adhere effectively
to the surface of a polypropylene substrate.
Two ways to obtain adhesion to polyolefinic
substrates are through modifications of the substrate or
35 through the use of adhesion promoting materials.
Substrate pretreatment usually involves oxidizing the
surface by methods such as flame treatment, gas plasma,

AR

*G00002*




". emulsions typically include nal ei nated CPO, surfactant, 35 am ne, water,
and in sonme cases cosolvent. EP 779500 describes a blend of one of these
enmul sions with an acrylic resin and a crosslinker capabl %Mp?%l ng with
the acrylic resin for providing a waterborne coating -2 827 2 0
MAY 2003 PCT/ US99121387 system for untreated pol ypropyl enernbbgalsystemi s
a bl end andWOSM8#hs significant anpunts of surfactant. U.S. Patent No.

5, 637, 409 de%rr'opﬁsd@ch@ﬂb’cS‘é)UWQ%HELHBl@fo@LOSdenQI&aQOﬁiEEhélngl‘l'@esbsl end of

surfactant i spersion is
mxed with i rﬁrtocgtSBFsaHﬁu?@é%Snfd' 51 |t§8a? Bb‘%rfairnfgcfrglltt¥h8r El\'énrlrgteirllgatl on of
t he nononer s maerdvakeslyl atkectTivhe subahraiR W% inerepsépg autiwreonponent
syst em whi ch zvdw}ﬁle@% bbebywﬂe%&llﬁgodocnmﬂmp@uyolefpmcaut| ons

associ at ed, wi.t naoner ndl in This f e h roducti on
of a hormg%né&v n%«?ﬁé‘c???gea?ﬁ Riimuy 8%%@ t%ﬁ_s_L ?ng @% I‘S:E& MI\I‘I’I ON The
present inveritd @dheseditpethedsubstgndlsl ¥iagqaberer siyelifogeesi onshef an
acrylic nodifdedhGHeOnAghEEs p@ié'@oqhbmaagl ﬁuwmﬁm fsolvehekras

polyol of i n arte o i ronob o8 B e af, FhY B s Fok=Ch Pt co

pol yol ef i ni c pukAR riateracthensiqueous 20 di spersions of the invention have
I ess thanigbout 1@m1x@hheﬁeapeéﬁnduxgxaawersehyame ¢ dre@sticabout 10 wei ght

percent solids a,viscosity o ess 0 .poi

anbi ent tenpe ?%Jt‘ﬁer% i éaﬁg%us”bc I’lg%ggs ﬁ)&%‘% rilt| r@e%ﬁgogggg% ffective
for providi ngirdgtibat |T|1?gS\AF@th%1W aﬁﬂte@ﬁéﬁ grtemds dstrreseayageser m ned by
ASTM net hod [335&1e ldhvdtonBAtt Bo PASsPeEh ehkb)ebhhvediddms, ta chl orinated

pol yol efin h%lg vaetleght ag"?{%a@&mﬁﬂl aggp%gﬂlr?i Jﬁﬁg}) about 1000

is nodified ra?t an acr acr "¢ pol yner may
be graftedSont® QWe‘-Q:mr@raF‘hét euipdign éﬁsﬁléﬁnacfmm cCQﬁiiﬁ(Wers may be
grafted and ped)xywitz@dasommchhsr@m;ﬁp*mw eddpohy@lmfumddsmr@nandportant

aspect of the t e ed 35

pol yol efin, \Mbwgn% < (lioq{éiuéntlgg ?8%%%%;&5% ott gnQE fitfr%? %JT té):nt o the

chl ori nat ed pBP?o?Je‘-’rC? rFodktrtlﬁBtFeE%IRhQﬁocthﬁg‘lﬁﬁ f?‘%{‘h VF?GIWFantl on of
acrylic nononkase osdtallished @eq\Ylé_’ﬁlﬁms\A@e(h@hﬂxBMGrBCTwﬁ%/lﬁkSS? t he

Chlorinatgg E£Y§%fﬁ o Q%ia%a 5%&5 %?E% ?oun%@#?@é& & W@h&ﬂthQ at | east

about 200 e acrylic_ provi acry i ed chl ori nat
pol yol efin wi PR FehFaad éogrtéﬁpét’é‘?"rf&ﬁrieve f8e QI’FOV@%@”L%@“%F?I ic5
nodi fi ed chl oproatetiqolagEnelyi REPR) festald isheldl guadekiuss diigpeisgon.

the amount of VOCs released to the atmosphere, such
guidelines being scheduled for adoption or having been

25 adopted by various states of the United States.
Guidelines relating to VOCs, such as those of the EPA,
and environmental concerns are particularly pertinent to
the paint and coating industry which uses organic
solvents that are emitted into the atmosphere.

30 Water-borne chlorinated polyolefin compositions have
been developed that are useful as primers for coating
polypropylene substrates. These types of compositions
usually require the formation of CPO emulsions. These
emulsions typically include maleinated CPO, surfactant,

35 amine, water, and in some cases cosolvent. EP 774500
describes a blend of one of these emulsions with an
acrylic resin and a crosslinker capable of reacting with
the acrylic resin for providing a waterborne coating
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| n accordance with the di spersion process of the invention, an acrylic

nodi fi ed chl orinated pol yolefin polyner is synthesized in a organic

solvent. The organic 10 solvent nay be a hydrophilic organic solvent, a

hydr ophobi ¢ organi c solvent, or a m xture of hydrophobic oi%amkzzﬁﬂlvent

and hydrophilic organic solvent. In an inportant aspect ObctAiSooniugenti on,

. the organicvgBWV@ is a hydrophilic organic solvent and the hydrophilic
solvent 15 has a solubility in water of | east_ gbout g wej ght percent, at

processi ng t EMSELEt HPESUPHERAIE D ROLKBIARY YRR of TTHE SEFUER Rl Wat er

- m xture. The Hiehdmendwboxtairss fsdmgmedicant henomrganiod sok¥entahias an acid

val ue of at |east yaBoup,dfnt 3F RA%39, §0bUBddL b aRl abfastsabout 25 20
wei ght percent in the organl,c sol vent " at eqs{gjn t emper at ures, based on

! \ praqc u
the wei ght _ofcOd Mo FORBFS HPTs GIMEAES TAF BrOYNE 56 FHEFAFESPTA 1y di ssol ved
in the organiarosomoentetse polyarer, mmynbe amditwatidrzed Thysadding a 25
neutralizer, dveadding tBenPly TRt 9nRLSEoL At AlieaRdpptoBhatss

neutralizer, or ? e mer to vva%er and then agﬁi ng n)%ut ralizer
to the pol yneFIRHI&EL e xEhE PO AdEdoBnCt hE e IRROBE TS0 hPSRbFR5GT oups
present in thelgod.ymFhist tevlnimid dpodinaatiedtata thvw pompesenis 30
neutralized befOld, hilch BLROLEE WHeD wHRESE 81014 B0 Maln@l ndbepgasy bl e
neutrali rzi& i oni zahbl.e grougs areeégen al lé eve‘r}lﬁl cg:ft“ byt ed {:hroughout
the pol yme?. BIPGAYSHESr CARPCEIPEL (IS PRBOPRY Mt % n Gnt YBF
neutralizer isf ajddereiagesi tee frroduadniodi nf a BEnajepensi dafeftthe pol yner
upon renoval gf.d hs 16f gaRES-s9t vent. The neutralizer may be any

salt-form ng base conpatible wth the ionizable functional polynmer such as

sodi um hydroxi de or an amne. In a very inportant aspect WO 001 18827 2 0
MAY 20p3 PCTNS99/ 21387 t he neSIMMARYzOF TRE INVANTEONt ype whi ch incl udes

anmoni a, _ triet happl ﬁa@s!éﬁt dhv@itidn lshaRekcBEH NEo éﬂaﬁil@'a@ﬂleaﬁgg EE%A\) ot

triethylapgine,(TEA),, 2-am_no-2-nethyl - 1- pr.opano and nm xtures.t

21 %or 1 oS! o S 5 o S0 e Ve FAare Rakef iR REIZPAR TSt ¢ he
base (or neutandixabocesist dprt heeinmmeariagatdépnt heTpolagquaocusal t sol ution in
the organi c s@iysérsicyd ofi ¥eRglidatodid e en1yt ifavéd §ollydlke@im a

wat er/ or gani Ca?@'é’?ﬂ%étﬁﬁ)ey%r ﬁééta@cedl%n geo;fo oL gan ¢ scpl vent and

possi bly a portion o € Water are remnmoved ofr s’t:rlpped Fromthe blend at a
duration, tenpetreatred fedvpledsnie wFdaEtes f of PpraWeRYFy an aqueous

di spersi opohayi fge vs i@ RIMEAR PAvéAECIch Hate 0EsHOthgh emdcrt tllgan about 15

m crons, in ap.i r S t qgr.eater 0. m. ns, and
in a very iﬁpg?%gﬁf%%%&% %%t%iﬁrﬁga{ée)lrvﬁéngébééggﬁtfééﬁng}fg%ﬁer, after
renoval of or BaRFenoicldmis apadwat Biscqsid vagbed@ss diaprer s a pol yner
concentrationpoisatat esdutahabliedd vemmHitatueecenthangqwowy gani ¢ sol vent 20
concent rat i ongelol sgodnart ARaULndOnELON PREEERE v L Ned G IJRingl P Of
the process o € rnvention, the organi c solvent 1s renpbve rom’t he
wat er / or g&rRi ca3s6PFbiRg philhran aghesivrmf ath 18a5Er §Bi ap A Eaniagfect of the
i nvent ihon, zgt bQS%TMh@eﬁ}&ﬁjlmi3Bg,di spersi on vm;cl | 25 have a vi sccﬁsi ty of

ess than about 0j.se; t P . ntjon, the
tenperature of the%gtﬁﬁdﬁgtggg(g%%%fsio?tbt&(%q\}vhpgrét?éelﬁpeér ature at which
substanti al | §830sinaked rralvedeidpuhaviiher Wedghscavieraghankssnlgarticl e
size of the resighdoes awtledtexbeat NOOE ihandalioet By qiaftdmy and in an
i nport ant p of .t invent i,o 's‘ﬁg:r i,on t.yni ggl nean
particle sﬁe%ggﬁgéno%@?%@s&t hé"nggﬁégf’“% m ﬁégspgm%rer%%g% with
particle sizeSTabbee @bbUtthEs chilerdnated RRKAYHSFdNaCEcREEMIEC stability. 5
2 0 MAY 2003 monomers may be grafted and polymerized onto the

chlorinated polyolefin. In an important aspect of the
invention, the acrylic grafted onto the chlorinated

35 polyolefin, whether it is a preformed acrylic polymer
grafted onto the chlorinated polyolefin or the result of
the grafting and polymerization of acrylic monomers onto
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WO 001 18827 PCT/ ~35991 21387 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions "Polynmeric vehicle" nmeans all polyneric and resinous conponents
in the formul ated coating, i.e., before film5 formation,_ [n i.ng but not
limted to the water dispersible salt of a polyner. The Bod;%tr vehi cl e
may include a cross-linking agent. "Coating binder" meangcihodpassymeric
part of theWPVHBYf the coating after solvent has evaporated and ZO after
any potential_craosslinking has occurred. "Formul ated coating” neans the
pol yneric vefiél Egiﬂalg%Fg%rﬁ@,Y%FSﬁBm as c%twé?l)?zl‘ttts a3f4%88di ti ves whi ch may
. optionally baodddedarovwehgatr tofdedi Aebbt alppit AG0en Eharaerelistics to the

formul at ed cealdhvigednehdesdtFable méaipiogeshl®sindted as19pa6f iy waich color to
the film The ternh" aqueous me& uni, as_used per.el n ans ter and a
mixture of wattt Z2RACnGEPIhi ST o YanfRT st VEREY FRShAERYEHE content of
water is at ImsatfiedSchyonesnafiad relympeésn ofo HiatmghistRblsobesrss i ncl ude
al kyl al cohol %3i2Q,e34gBnas i sopropanol, nethanol, ethanol, n-propanol,
n- but anol , secondalry but acrilol terté_l- Q—F‘t agol and. i sahut anal egggr al cohol s
such as nethyl cel'Pod§PORIaRThHN e tiSs Gt RE: HrBhHFCEEPE0REI VRS but yI
cel | osol ve, nistvertioar banokcand emedi féadbhborinatask pedvelsfénuch as 25
met hyl cel | Osﬁl:}@f\eficqtsa%?n@ﬁ@sﬁét}:"in(?%' b@ﬁ@hy@ Selejedite) GheXapganic

e

di met hyl f or mam de, .di aceione al cohal.,..methyl ethyl, ketone, acetone,
tetrahydrgéursf(h]r‘gﬂntaf“@é’h F,aa}h%‘fl?ﬁp%tl&rlgsofﬁﬁ?le%fg.loj"vle&jfi’ngl e group" refers
to functionalhyfrapieobds pheasic pistipent,t hat achir iz edi avdrophebien i oni c
SPe;:i es. Fﬁamc_]fh%i?; siof[mislﬁﬁlbé@q g{%hii?@busﬁga@éolﬁ%ﬁ!ﬂ, 1PQdhiz, and t
m xtures er gof . utralizer: refers conpasi tions .which _can associate
W T oni zapl SRSESTE G9BERE 8 Uieinvs S PR, o e B P RR ofF Ty
Exanpl es of neui¥diaphddd cuseganic palivensr asdnthe xdndriy liigcpadeentri nes,
gmgonwx{ Zggg e ad éﬁéldib?liiﬂg}sih NG techi @9715 RaOteast d€dbt I: »@agh&portﬁnt -6

t 4 e
neutralizers %%Qeg'lngl’n%s% pﬁgga%’g?&é?ng“eﬁr%eﬁ%ﬁgg%sg@ﬁ{gﬁe&rﬂ?}gahg?gh%i - or
pol yf unct i onaPf ststdvEnkhase FaRR iMiFEMI§r ouBRe apel gyamhdé cbf 1forning 5
c?¥al ent bondmméc? ﬂdﬁe:h@:iblﬂg@ﬁi&)mvee&i has" Subsdé adtvalldey offr ae of aR
effective ano S§lyi n " itEko i n re-t han
about 0.1 wei gﬁ%sgearbc%reu%t Slgr’ Qé@l?%?%%&%@%?d‘%p& \glet)a%stg%opge%r esent
i nvent i on2Ban"®t Pk Rersenécinyehe REIags FOLvANT (b REFFHINEne substrate
even where t heympefataidest, abbsatl| on fiee wefighn off €itd i pesl yavEuAhdof
cross-1i nker.sﬁvéﬁgd herein, the reaction product of an am ne or amoni a
with a carboxyl group produces a "salt". "Substantially solventless" neans
a polyneric 15 velticher dher pPairar ebf dodtivngiesapres tiFhfaPrtignast nore
t han about fizelwenighthep@odgntrongpae rsaltradtized by adding a

25 neutralizer, by adding the polymer to water that already
contains neutralizer, or by adding the polymer to water

o
: and then adding neutralizer to the polymer/water mixture.

Depending on the type of ionizable groups present in the
polymer it may be important that the polymer is

30 neutralized before it is blended with water so that water
dispersible neutralized ionizable groups are generally
evenly distributed throughout the polymer.

In an important aspect of the invention, an amount

of neutralizer is added effective for providing a

35 dispersion of the polymer upon removal of the organic
solvent. The neutralizer may be any salt-forming base
compatible with the ionizable functional polymer such as
sodium hydroxide or an amine. In a very important aspect
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"Sol vent" neans an organic solvent. "Organic solvent” neans a |iquid which
includes but is not limted to carbon and hydrogen whereas said |iquid 20
has a boiling point in the range of not nore than about 150C. at about one
at nosphere pressure. "Hydrophilic solvent” neans a sol veng (t MAX 208s a
sol ubi |'i ty in water of at |east about 5 weight percent. "péairbesigs7or ganic
compounds” WO884§82% e defined by the 25 U.S. Environmental Protection

Agency at 40_C. t he_Federal Re ti, f t iited States
of Ameri ca. t%ﬁk@ﬁu?%‘%]rﬁ.ﬁeft g& gBatThy® toyrgpoé"l%tlg *8?(2%‘%%5 ar}?m %‘?h?l ’at ed
- coating corrp(gsnetbmnmhaammeovddestbpl|¢ﬂhﬁﬂqll amndoepr dpethylamifgon heati ng
or baking abeEAﬂnbtﬁﬁtHﬁmhét WEA), Q%ﬁrn‘éi-QnmetHyleﬁ-&@ﬁpatrfblq pol yneric
vehicl e, fornulated. coati OSH {,j n]rr.Id onent Sh hereoof Jreans t hat
the conpositi PEH BRIt TR ereg i qUPt R@Pséa ar 15 ¢tfs “det ect abl e

by |ight Scatherpajymery gmed ég" benree@mtwnt@ &hgobgaerier vehicl e,
f or mul at ed cg@hwglggg@pm tion or corrponents thereof rreans that the
mat eri al which Agksso{]ved doe .not

- 0l 18827
PCT/ US99/ 21387 in PPcu?a%rée fPOlM“\ﬁ%eF's %P%gle%\g)llg’r ger than
singl e ol ectihes Oﬁgéné@t%@k‘éﬁﬂte BRd| mgmn%ctattatterﬁoﬁgtmsowbm &'atffans a
l'iquid or solded folpat acaa\té)ﬁ/dl&;rawlal b¥10ént (3dymdirssahveplenda digui d.

"M bl | | .ub o
aai d i 9 i SO cub BV eRs A RI B R R o 08 SRRt E s The.
number of ni |MeMgivaRs o5f Spoirmed firomy dhexbirnd éfuiar ddrpsioneut ral i zation of

or reaction w elr@ﬁuzabé@dqsﬁmrleoepfeéemelﬂbrlp&oeﬁd&rﬁgeahal such as
resin. "Ther o astl ﬁ%g vehi cl c.vehicle é/\/m ch does
PR

not require FOSS ?JCBP }av&ggl r%?h‘bé‘}eoatn %Pgrtr’hcéef Ptar ©
"Ther noset t i ﬁg’tpmryﬁﬁﬁrctb@mu%h@t i1$ alpmlwerlurt ars ippRrEpet wasrert
| rreversitd y mytosselaitaksthax aaodmaulonglbr@ﬂ@; drd fier @ aei»yl m

Substant | al L 36,91 230eEL 1 88 e AIRUDLaO Y §f [ BLogOEans 2

conposi tion percent 8l si fiers based
on resin sol |%%rth%'Aat§ESEsr%ﬂ‘%‘ﬁe1r §|foﬁ§961f11? rﬁolﬁ’reésteﬁtndl WoERYi ofher e
substanti al | yaduesmsotiigpeesi@cthase aapsbm_mtmeﬂfcmnﬁrs::faltabn ¢Bubstantial ly

free of an eHERk weoaTDuDt ol RUIFACAR! sndA0 %A RATPAS LhgR W th not

nore than 0.5 wel er cent ctant based on resin so Aqueous 25
di sper si oA® cﬁoqor?éltﬁlaéééﬁtofnl/%?ﬁ itSanapRobpLY HRIHY PeFreBtof an effective
amount of a surfad]namhe Asnabeskdrerod mhet heotesandSttalel @nagredos,

di sper si on" rosrgrasxl@' EB% mss g%sbean@mﬁetﬁ %Ja&%rggmgl@ mean

particle S|ze ss than a m crons and do not rreversibly
separ at e afte?o ‘ffd\f‘t/P? Q{EERSS%&t ]Pjﬁ’-lﬂd PEBcRsEEY MERF&RatureRehised in
accor dance wi¢h tthee ipveoessnpfat Hb (gr.esbat reswkntrigpriiwipelrsiangei il om about

anbi ent t ggpegafdire M@cbelapoaf 1AAC+HAn BbORET10 pidRes where an azetropic

boi lin oi nt exc
gp % ano ger aspect of the invention, the temperature

of the stripping operation is below the temperature at
which substantial loss of neutralizer would otherwise
occur. The mean particle size of the resin does not

30 exceed more than about 15 microns, and in an important
aspect of the invention, the dispersion has a typical
mean particle size range of less than about 10 microns.
Dispersions with particle sizes above about 15 microns do
not have acceptable stability,



35 The overall process of the invention can be generally depicted as set
forth belom/ _g_ 2" 0 MAY 20p3 WO 00/18827 PCT/ 13599121387 Resin -"
Resin -"_) Formation of ~~ Solvent Synthesis Neutralizatiqn_ Dispersion
Renpval Resin Synthesis Tn accordance with this stage of tzhgw Bt
invention, acrylic nodified chlorinated polyolefin is 5 sypigaghsed in
organi c soIW@NQllss%e organi ¢ solvent nmay be a hydrophilic organic sol vent,
a hydrophobi ¢ organic solvent, or a mxture of hydrophilic and hydrophobic

organic solvents. | n aPEFMHEED DESCRIBEION OF TRE 2£P8n, the organic
solvent is a hydrophillic solvent. 10 Hydrophilic sol vents useful in the
present invention will have a sol utﬂ Ifﬂﬁtwng\ater of at |east about 5

wei ght percent at processing tenp erFaEGEES=FA t he aspect of the-invention
where the pol yner "Pslimenie Yehl&lﬁydmgﬁh%bﬁkl Fgamies 1§oRRE ¥ HFNW i xt ur e

gf hégrgphOb'&n@'&QleﬁﬁshYHrﬁwlﬂd&m‘lbﬁéal§o§@id@%ntb ehydpepbrei £imol vent may
€ added t the ution_c a|n|n C ypr|or to
gnef{g’t TiL9hy | oRC P‘f‘% %p ?an ny L e RaRer

subsequent aspec € I'nvention, the
chl ori nat ed rﬂﬂ%mr@flbﬁnepéﬁymf ias méd?ﬂﬁred T)‘%e g?rce}fymeﬁgczUEW?%P &crylic.
Chl ori nat ed piiiaef Iancp@!sy-FTE;{rSleiﬁ;Efa@bntn t he present invention have a

chi ori ne content aicoR.Patl e eLANteEoRModie. OVt o35cHel ght per cent

(by wei ght of soli , and I"'ecul ar wei ght of
about 1,000 tHilabad t@@ocee ing pidien §péreRhthas edéﬁ?@état&ﬁoa{l 10, 000 to
about 1001 000aH et tdhiys pagpREL aDicAdws liinkenyi Pas soa@meds of chlorinated

pol yol efin"pol yrengaél ude, OF: 230 (ERRLTPR) o GRAAZPLERCdl el P- 164-1

(Eastman), and m xt rés acr rafte nto
chl ori nat ed mmw,eplgmmysmcaatqdw@rc@r ﬁ’éd a@@yﬂ%‘(ﬁspm}yﬁbr mayn this

aspect of theoptiuaidliignpet aedeaeé@rlrﬁ@ﬁr@caylsmaméyarmﬂﬂaﬁs:lanwel ght average
ol ecul ar m'%‘ér%‘t&&%@%@" 5 ggo r?r‘uﬁ‘.g?%& 4%0{?@ @aﬁﬁ&gﬁléve' Y
acrylic nononers mnay ed an orinated

WO 001 18827 zP%OpeI\tlz?@ogupt’:TNSQ%@L%’? aps\él 9611@4%9 the tHHil®-aspect of the

invention, graftinheftere"aguybhs maaiamer asi sed flentd ive re@nsf eatieng a

grafted acryl gﬁ%ou![ﬁ/)g&rur}@} L Qa%@# gE['htd Ql\g,g%g [r?é e&f’éa‘?ﬁc"‘%‘oﬂ%nﬁf ihrom

about 2000 t (g I nvention,
the acrylic proishiddhe W@W&@WIPE wcﬁnf |11§da<§hl'18?ﬁ'ﬂa]c ¥ BoWEdEBEln wit h
i oni zabl e gr oppamplds tdfe hadpephi bic tdrd vienrant hobhudd ek y1@DAhod st he

i oni zabl e,gro t @gsq;g 1 0 neferably an
acid val uegof ~Hen {?éfgscdtpoofghggorﬁ ! chg grh&gt e?[sbpect of the
i nventi on, \/\h@?”@u’ﬁh@o%rorﬁeféﬁpérﬁr}é‘éﬁb%’)"ll'nc,tleﬁaé?ut?‘:@%JH a’QChe aci d val ue can
be as | ow as ab@bhhtéi:olTheet&@&ylalLeohi@:& sutdedsi nethys dedMentdlere, my be any

acrylic resi ne}‘.‘ﬁ%% g%ilsos%zlfv%mb% qbﬁg BQﬁ%ﬂsﬁﬁClro\Qol m)dl fied

%Yf@@o
chl ori nat ed pof% n_w oresal range The
acrylic resi n"fBYYbectGdednes eﬁh%ﬁ{ﬂ%f’ of e%e’ét?ﬁ/qee?ﬁ SHchy
unsat ur at €4 caebbyy|cel lamod ver act sa e hardy iedtd ywhcehl gsokbse caa:reltcakyel groups of

the aforesaidd?BLQnyﬁj&%ﬁéﬁ%yﬁ@grﬁgﬁlék, diacetone alcohol, methyl
ethyl ketone, acetone, tetrahydrofurfuryl alcohol, and
mixtures thereof.
"Ionizable group" refers to functional groups on the
30 polymer that can dissociate to form ionic species.
Examples of ionizable groups include -COOH, -SO;H, -PO/H,,
and mixtures thereof.
"Neutralizer" refers to compositions which can
associate with ionizable groups on the polymer to effect
35 water dispersibility. Examples of neutralizers useful in
the present invention include amines, ammonia, and metal
hydroxides including NaOH and KOH. In an important
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20 and an acrylic or nethacrylic ester and as desired, other ethylenically
unsat urated nononers. Exanples of the ethylenically unsat urat ed car boxyl iC

acid or its anhydride include acrylic acid, methacrylic aci é& %

acid, malefic acid, itaconic acid, citraconic 25 acid, rral ydrl de,
itaconi ¢ anhydride, and citraconic anhydride. Exanples ofp ,{ggb/gﬁh»pal Iy
unsat ur at ed%?%‘ﬁ@?s with ionizable groups other than I ncl ude

acrylam do (2-net hygFe gén esnl{I ggl g?gc;lggtravll Q)élrspgggpgﬁmg acid, and

sodi um st yr eREPEGFF the acrylic of acrylic ester
- i ncl ude net hynd/gst BPEERi2 at e, et hyl (nmeth)acr yI ate, isoprppyl
(nmeth)acryl ate, nJ'bubsb {ietd)amenhat @, di sodmitpdl yfumch)anayl ate, cycl ohexyl

(met h)acryl at I ryla exy

(et h) acryl atsgﬂz)s aeth Sergé I@i ttxh?%grgtfgék aiau;y%’ltpIg i é%a%ér?r %%c'g and
n-octyl (et Hoxelenkt °n¢ﬁe"“( teaBayrafe %iﬁ‘é"seéﬁi“s an acrylate and a
met hacryl ate. Examgh®stehtDiley frdeyb&nanatt fectisal wimdhed gpnoress- may -1 o0

VD 00118527 3 1 M 2003, PRSIV ZIIRT LU dfoed 058X BERLE: 051 V7 en,

vi nyl t ol uene,”"acryl oni onitr Vi n er nononers
such as vi nylweeic%ttap@rcephyq=rwesﬂidr$ésﬁ6at cAAYEN4 Hepeseaabht oE ARk vi nyl
neododecanoat esEm navehtioy Cer@roviidenedfédeilvCRQaihkhshdye a sol ubility

in the hygg 1e¢rp°ro§ 1660t s%s%é e%%tenag dle 21[5né/k? agﬂ'ét sB‘B"sQSHE a1y

processi ng t Resin |on tant aspect of the
i nvention, ?ﬁ)l%fnéﬁ e6Eearive sanfo&nr?eﬂfl Rrefs ulJt’H‘etIhe or gani ¢ sol vent
with water be| ng Msxeded hbréiwe, pHey reacsabh/ profustc cfolaveatinendr nat i on.

I n accordance, Wit Nt “ﬁthngggfgﬁg&yln%qlﬁl g%@&ubés agdded 1t@ an organic

sol vent sol ution containi n n anount effective for 15
neutralizing the r'edBftaatppbly ReMAGIESEnt MeaPE & PHIMEEECt he resin

di spersi ble memadl&r orN\Ngotrmal dzed scastdigl compbd et poremtingnwent none i ncl ude
but are not n i I Rify! ethanol amine,
di et hyl am ne %%), otu(r{l 6ef'I[IKB/I gél%ﬁ{ %‘?ﬁ Og%hﬁlfc 2%512 met hyl - 1- pr opanol ,
and m xtures therectPl VRRE "aRBEmt Pt HAFHS S9LVeRded i s dependent on
chem stry type, aclaGkganlicesabdeno? emdn'sr aweéighid Wwhniadnenadpees, buhere the

oni zabl e groyp Ao a5ALkAxEh o Wya?e%&n%g;é&aasb%w@gqeﬁacent of
t he carboxg rou 25 are neutra |ze I spersions of the
i nventi on29Th2H }?ﬁa‘r 0N PRATr BhetE élarnﬁédo RN HETaPYREr with

metal , ani ne bB0 WY absaltt snefatﬂmprranezabbesgre)ups such as -COOH, -SO03H,
-PO, Hz, “and m Xt ureg, dehaak o IQEV&?A'VWan@HQesM@é%EW s

"preneutralized’ nprioners mou ave an aci d value, as neasureg by

titration, of SAtUPELEtY dfoiRtsT| ¢T (e J85itz 3BPBE gP OURONHhRETCRBEm part of
t he pol yner weVelaollelorgmaycneonp@ind=d. (VEGsimarendafidddpgr $hen 35 In the

next stepogf {he, pé&@ﬁso%memhﬁrpkét@&dﬂ %%ehbmﬂ‘éu&@aé'ﬁ@ 18Shposol ution.
The added wat e[f wﬂ 1882 003 PCT/ US99/ 21387

general |y hav8@ %geg?p BEW%%IszlF(?ﬁt U‘Z‘SEe to-ated 65C. In an

i nportant aspadwerdf¢athe invention, the initial ratio of solvent to water is

about 3:1 to aboutrdaidd mmmaeeaewaﬂlmo%ﬁabs@@p&@'t R a1: 1.5, The S
amount of wat t hat chw red t(%g,?bt ain the
R |

desired sol i dgr 5?‘“%?1%‘3%9?6?%189558’?‘8‘?%1: t‘%(r) a&/gi’ﬁ?v’r%%% Becurs
duri ng sol3@enprdpsrti¢amtipmm hEbtingsterhakiaqgi absVSUarﬂbmmnt solvent at the
begi nning to sehybtitde the salt prior to 10 water addition.
"Dispersion" in respect to a polymeric vehicle,
formulated coating composition, or components thereof
means that the composition must include a liquid and
35 dispersed particles detectable by light scattering.
"Dissolved" in respect to a polymeric vehicle,
formulated coating composition or components thereof
means that the material which is dissolved does not exist
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In an alternative aspect of the invention, polymer in hydrophilic solvent

is added to water that already contains a neutralizer. Solvent Renoval 15
In the next step of the process, the organic solvent and WB%@I’MA'Yf f,,'}pi:qui red
are renoved or stripped fromthe neutralized resin/water/solvent ture. A
reduced atnospheric pressure may be applied to the m xturgefgsontdsi n the
renoval of WERR7 and wat er, however, sol vent may 20 be stripped w thout

t he use of vacuum_.In.the aspect af .the invention re va [ S used,
vacuum may rafyé frdntSpdh: P 'f)t’i%’gﬁé? ?8r§b%ﬁ%r%§>q ngﬁgls?so?g#g%%ury gauge.

. Wth | ower tetpar atimgde, malecghes arec deteatishl @ owisddhto scafbeeingl vent. In
anot her aspect of #digubleenheais 23 izRlivedt/ Yol ad tratstdnpped with heat

bei ng supplied thr h th e of a.heat . exchan Usg,.qf .. gat exchanger
may ?educe di%?’i‘t?llagti%oﬁrt ?ngya ’asstoéﬁ’ﬁgr épu?egﬂg‘%‘i’f ur t l%rClr%llgi nze
destructiob oteane guids| nish Pwpek seluldpety . of " IME V& €EON, solids 30
| evel s of at peasd ARAWuil0ivengdtiniey Gath wwatabout 50 wei ght percent can
be attained for acyyl.igc nodified chlaorjnated,p efins. kn._a very
i nportant aspect, t celcg&“f“gsrl eVBI U9 H Hafsp‘g%%ﬁ?%n&}é;%ﬁnbl 6aSt about 25
wei ght per cennilBigranmedt petaaspenthysiroxide; neaniremh faol vent that is
001 16627 BLTNEDS) 230r Tt ol o ot e mrar Ll et Cop s SuT i Erent 1o ol can
X iple sta i St .is sufficient to clean
t he sol veﬁ?o?r%\ﬁ?/n%olrﬂ rrignglt%i 8ﬁgé¥%eldn Szﬁcthera a%?géﬁaspect, t he i nvention
permits manuf act ur €Tharnard aggd er Pl ¥petis] giebicdm't he RIS Cusi ng one
reaction vess@bhidie wtigP el 6B se@ii rf crbesk-DygRin@nEsioes not require
an effective anount fi ecimlj %iféi ng age ts or surfactants and does not have
more than abolt®1b" %ef grhe p Pcait™ Based on the wei ght of the conposition,
of 10 organi ¢ sol vEReertasatting gpsvinerin ivehisfel hés sal pekimenig an
i nport ant 13speehicl 8EmMHIEAUT eS8 BED B} A S¥H1ANRE E6ON2 abeudiny 2 to about 3
wei ght percen%.grgan%g olnyent 9 land in a very inportant aspect about 2
wei ght percen 1BAGANFR LW éndtt Barther, the aqueous di spersions of the 15
i nvention have a vi Sebstantigllyegseehah ap efdiessize andwehtof enperature,
aﬂd [ nba Verlyehumgitﬁ@ " GERE aObohpesi tMantiian, nbavlaoaeymmsqﬁomo; I ﬁss
t han about 0kS t aque . di rsj on of the
invention | ncIBtJ ege?%%?%é%%écr %&ngg’?gﬁg% eb-l';rs%lc‘it ggf Qg%égp%%rg;gr' as well as
t he unsal %% edapePyfedisprRsonst RE g%%e!élfes(ﬁntt ABVERYEARI ®FE - where the
i oni zabl e gr OuﬂbbSaﬁtﬂmmWeeﬁbﬁuﬁn éﬂﬁemu&o;a&odhspefsaémmsﬁfﬂe:ie f
i nventi on does not, S qtha rcent . oxyl groups o
the 25 pol ymer neut rggi?{?tzéerg’sloarllé'og\’;grgt gg ?rh[gof%cécép% Bﬁgg?ﬁgégci d val ue of
the pol yner i $urdagsant” meanthar cpapesht tRje vwith RO tcBPBBXYRaRYyrbups on the
pol ymer mnust b&il@ﬁlﬂtpakd:éxetd.sdﬂffarceahbebiamZc&blx@sgh]?umiase -KfXddusi n orde][
to maintaijx t I.SReLSLOo 0 [ 3], U out 100 o
t he carboxy inggsggg%ﬁ% hgf B%I?y rr%gseﬁgu?%l‘; ee/l?idenu?rrgl Fgggy%%&%leﬂgalt. In an
i nport ant aspédeoPft AR $hHiRSIYEn 2maBBht o4 0 B IARE2BEr boxyl groups on the
pol ynmer are neutraRszedeflchédwirgaltheandrh hes rhlsee aguensasofli sper sirorént i on do
not have 35 nMy&ehhiag,a S?&a%exzsi%n%‘)‘&ﬂﬁﬁhpgﬁcﬂ?dé YesQ sdhﬁ%ﬁg'ag'}%éa?hW g/ 1)
rtant t the di b .

VOC, and in a very i nmpor aspec spersi on has abqu pounds per
gal l on of di sR&rSiigheveEze 9k Mafsethapsplowt oip grcerBsi ARENEP Pt th about
0.5 pounds30 13irreversibly separate after about 2 weeks at 120°F.

"Processing temperatures" used in accordance with
the process of the present invention will range from
about ambient temperature up to about 100°C. or higher in
cases where an azetropic boiling point exceeds 100°C.

35 The overall process of the invention can be
generally depicted as set forth below.



2 0 MAY Z(' 03 WD 001 18827 PCT/ US991 21387 per gallon VOC is stable through
at |l east about 1 freeze-thaw cycle, and up to about 4 freeze-thaw cycles.
The nunber of freeze-thaw cycles passed can be increased by addl n smal |
anounts of solvents or glycols as is 5 typically done in | & BrMA Bens. In
an inportant aspect of the invention, a polyneric vehicl éWS9Qﬁ $aked

wi t hout an ®Oad8$®Ye anount of cross-linker to provide a coating binder of
a coating conposition. In this aspect of the invention, as well as 10 the
aspect of the invention which provides a coating bi nder whi ch is thernoset

with a cross-I}| img agent ve annj ent res, oflyneric
vehi cl e which |¢ :m‘t'ﬁ’e R%g&g oRll SPY *%gﬁg%%f ke rpé@"?gi provi des a
fornul at ed coat 0Si \/ leds 15 out 2.8

pounds per gallon. The pol yneric vehlcle further includes water dispersible
pol ymers and salts thereof having the above indicated nol ecul ar wei ghts and
not only elimnates a need for, but is substantially free of effective
amount s of eR®SdPf P¥RENCRLIZfactants and 20 coal escents. In another aspect
of the invention, Inaacoosdanms sdiithkéhssnayade afSadhet priespnbve t he chem cal
properties of L t&@hnt 28¥71 8ol %&a%ﬂa%&a %Ilgege?yﬁ ag e not

limted to aziri car I socyanat e, Te and m xtures

t hereof . AZi rﬁydtﬁ@séﬁﬂdc%b?)’éﬁ"’l%cdéoéé{ﬁnﬁe u antgaIné\9e|5§ BENLHMRN 0.1 to
about 10%$ based aomydmephbdl bt ommmicssbildenbf ahwo&mhpbyclspggrmm,te can be
used at aboutsf.Jer0 @?Oﬂtmf’ygtull@%@h9arégﬁlipé and QoEbegé of the

system Mel am ne can ed ahout t o about &&/0 ased on the total
resin solids Q)"TgatmceSQ;gFEFr? | R0 APBPELRART AFRAGE i nvention, the
aqueous di sparrmemtaoar, etbéf ecganie fsorl venovi sli adhyalmgdtiildgcows b hvemt adhesi on

to pol yol g 'Wkﬁj:%ﬂ?ﬁtn%t Eél%n@é JRaRh @QOHﬁe“ﬂd-é%r?é 1%%‘%&%5‘%1?1)’ ASTM
met hod D3359, “and ggort ant aspect are I’OVI ding a

coating with %"%c?né? b‘ﬁl t¥putwahgr of agsl eaSt'z %ﬁul% 2’(3 ght wo
00/ 18827 PCT/:b.BQﬁrﬁ;liaat?pfheeémirhg)vtaen@ee'manpées i In uster aspentkt bbdshd or

carrying out H\ﬁ‘edﬂl\b%nhh%eaeﬁe%&%rb@sumﬁxaéaom 4%ﬁ%obhbﬁ§&r ative of,
but not I|mt|ngga lthe scope of the i vg is defined in the
appended i:l ai P n’fS o WBr50P L s8I L UG EVR 1’.5% 1l9855’£§’/[:‘21387

hydrophilic organic solvent, hydrophilic solvent may be
added to the solution containing the polymer if necessary
prior to subsequent neutralization.
In an important aspect of the invention, the
chlorinated polyolefin polymer is modified by grafting
20 with an acrylic. Chlorinated polyolefin polymers useful
in the present invention have a chlorine content of from
about 15 weight percent to about 35 weight percent (by
weight of solid polymer), and a weight average molecular
weight of about 1,000 to about 200,000, in an important
25 aspect about 10,000 to about 100,000. 1In this aspect of
the invention, examples of chlorinated polyolefin
polymers include CP-343-1 (Eastman), CY~9122P (Hardlen),
CpP-164-1 (Eastman), and mixtures thereof.
The acrylic that is grafted onto the chlorinated
30 polyolefin may be a preformed acrylic polymer. In this
aspect of the invention, the preformed acrylic polymer
has a weight average molecular weight of from about 2000
to about 2 million. Alternatively, acrylic monomers may
be grafted and polymerized ontoc the chlorinated
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EXAMPLES EXAMPLE 1: Synthesis of Acrylic Mdified CPO Resin 1. MEK sol vent
was weighed into a 2 liter round bottom fl ask equi pped wi th condenser,
nitrogen bl anket, and 5 an agitator and heated to 80C. 2. 406 grans of CP
343-1 resin (Eastman Chem cal) were added to the MEK under @i MaAxt ggp and
qui ckly dissolved. 3. 188 grams of cyclohexyl methacryl atgey(¢dobMNag7r 113 10
grams of meMRAYIBET hacryl ate (MVA), 179 grans of lauryl nethacrylate (LM

and 114 grans_o0 thacrylic acrLd # ' d n t oget her. 4.
10.0 grans of p?L%gf#]ﬂ at oF, tﬁ3%uf"£\7$@£%r°\(l)€tt§§¥\g%‘g§§%§r?’e @c%@%ntgogt% he
. nonomer m xt ukhe| acrvli amonengnd idee¥irafivandon keupringtd rexaftasd t hen
added to a dr @pr{ui@ehol ymerl e tADAOKBL gl Givigtialyeaino L e i Xa Mage iighan ofet er ed

into the reaction flask Qv er| of 3 rs using the 20 drop-funnel. 6.
At the end of tffﬁ% ?ro%%?reérbog)zi&?t %‘éﬁgtzég%gl:@#é“qf tbutyl peroctoate were
added to te react IBramedinantant apeecomfeihe WBVEnLEPR, tBhe &HRYIHSr a

fT Er t helr _ S’ houpgovidés 7t1':13e;|3_ m%(;ryqaicnmsaiﬂié@rbnm( ihheadcpoiwllegnd v\fi:{tl@gg Srl 22.387

e soli1ds content . o -

EXAVPLE 2 ProBRRar on STy L8 RBG THRR R0 D SpeP OrRRtd WITE (C ane o

Exanpl e 1 wer eCREHt éd the comiizabde1grovp erthoded dbsadsm 8 aaewWqdi®ped with

ﬁth”e-ra S CF&@?@%@ﬁtaﬂﬂolﬁéﬁé&Qt ?Qbeanzacﬁ:&\%llglre?fﬁf gbod8. £ aygroni ymf

yar oxi ae 1 On re e S 0. resin or
ISOOB%tbngf ﬁq nm?alt%eerrg\%‘é'yégt%se%%dﬁgdglpg f‘ﬁléé?%és 10 over a

15 m nutes. 7°grans o _ .
peri od of 15 mihegeesheThenhiakly greEd (fheln¢ides oSSRl fidte 3¢ifi nutes. 4. A
recei ver syst einlwescaddpd asndidisiazgabowat®r aspirator, vacuum was applied

Pt oo onk, ot shopLOFe L Sabat 16 SEPNB AL MR A0 s e
m xture cool ed®Caydifi Feeied Froger eféschivachan iRFoyBdirfeBhePO di spersion
NVM 20 VissosidnyliRVA3dd 16D RAMripHtedbpdl ghlafin wi8h at7acid

value within the aforesaid range. The acrylic resin may

be composed of a copolymer of an ethylenically

unsaturated carboxylic acid or its anhydride which gives

carboxyl groups of the aforesaid acid value to the resin

20 and an acrylic or methacrylic ester and as desired, other
ethylenically unsaturated monomers. Examples of the
ethylenically unsaturated carboxylic acid or its
anhydride include acrylic acid, methacrylic acid,
crotonic acid, maleic acid, itaconic acid, citraconic

25 acid, maleic anhydride, itaconic anhydride, and
citraconic anhydride. Examples of ethylenically
unsaturated monomers with ionizable groups other than -
COOH include acrylamido (2-methyl propane sulfonic acid),
vinyl phosphonic acid, and sodium styrene sulfate,.

30 Examples of the acrylic or methacrylic ester include
methyl (meth)acrylate, ethyl (meth)acrylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, cyclohexyl (meth)acrylate, n-amyl
(meth)acrylate, isoamyl (meth)acrylate, n-hexyl

35 (meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl
(meth)acrylate, and n-octyl (meth)acrylate. The
(meth)acrylate represents an acrylate and a methacrylate.
Examples of other ethylenically unsaturated monomers may

-10-



2 ~ 0 MAY 2003 ~.. WO 00l 18827 PCT/ US99121387 EXAMPLE 3: Fornul ation of a
Coating Incorporating Acrylic Mdified CPO Dispersions 1. The follow ng
conponents where prem xed. Amount in Gans 5 butyl cellosolve 73.06 Tano
165A 1.06 Triton CF10 1.54 Anmmonia 28~ 6.62 2. The next f@ud MNn#hent s
where added slowly under 10 agitation. Amount in G anms Qpicprksshene Viol et
14. 99 Car boWOBWH8K 0. 41 Red Oxide 16.69 15 Ti02 2.09 The blend was mred
well for 15 minutes and then ground for 1 hour a&PSOOO rpmwith 40 grans of
1.5 nn1g|asslﬁﬁaPﬁ?'3?°¥ﬁ§&9mpgﬁvnaFﬁEﬁn?4u¥¥QMlF8 RB®conponents were added
20 under agi hakybonhnrileg xed médhecrilatiteniley AgdnvidyFledteni ng Agent 2

AToUt 1 G 4ERC88: Bsddn Y §3hh1280%:a A00 MRS ntbnbhien dhpersizgn [rom

Exanpl e 2 was added to a separfate contal ne m xture set forth above

was sl owly ad@ederaneake rand Yigydereagpreesatiitend £he ERFVIEN end was

m xed for 55 agirplit esmodilfied CPOOWHAY RS aNBA@LI3E2Y PCTENSO9/ 21387
Numer ous nodifJ ' I atel QRS . t inge, @k | lon are
expected to 5??3?¥Pgm?%§§gh§ﬁﬁl?gdg?nl% %téﬁ%ﬂﬁbg% gg%g%gg$%§¥§ﬂ;of t he

f or egoi ng det3di PEACBBEERY PtFHFTGLUFRE i nvention. Consequently, 5 such
nodi fications and variations are intended to be included within the scope

of the followdg ChahlBalildion
In an important aspect of the invention, the polymer
10 salt is formed in situ in the organic solvent with water
being mixed with the polymer salt/organic solvent
combination. In accordance with the invention,

neutralizer is added to an organic solvent sclution
containing the resin in an amount effective for

15 neutralizing the resin to provide sufficient salt to
render the resin dispersible in water. Neutralizers
useful in the present invention include but are not
limited to ammonia, triethanol amine, dimethyl ethanol
amine, diethylamine (DEA), triethylamine (TEA), 2-amino-

20 2-methyl-l-propanol, and mixtures thereof.

The amount of neutralizer added is dependent on
chemistry type, acid value and molecular weight. 1In one
aspect, where the ionizable group is a carboxyl group,
from about 30 to about 100 percent of the carboxyl groups

25 are neutralized to obtain dispersions of the invention.

The polymer can be preneutralized by making the
polymer with metal, amine or ammonia salts of the
ionizable groups such as -COOH, -SO,H, -PO,H,, and
nixtures thereof. The polymer made from these

30 "preneutralized" monomers would have an acid value, as
measured by titration, of at least about 5 if the
ionizable groups which form part of the polymer were not
already neutralized.

o Formation of Dispersion

35 In the next step of the process, water is added to
the neutralized resin solution. The added water will

-11-



2 0 MAY 20p3 20 CLAIMS 1. An aqueous pol yner dispersion of an acrylic
nodi fi ed chl orinated pol yol efin polyner effective for use as a coating for
a polyolefin substrate, the dispersion s being formed by a process
conprising; formng an acrylic nodified chlorinated poncH%éiMN%am@ner in
an organi c solvent, the acrylic nodified chlorinated pol yet@kdoniel ynmer
havi ng suf fY@PUI27 oni zabl e groups to provide the acrylic nodified

chl ori nated pol yol.efi ol r with an agid val ue qof at ,.east about 10, the
acrylic nndié% ?ﬁ%yb%F§Stéggémﬁ%ﬁ%1 Fn°§o€§5¥$e eéﬁﬂfh¢géngd 59 Loining an
acrylic haviakputorfiygbl e Igr auptmpantiang elpert naf etholnysingiipn, t Bhor ovi de
tﬂe aﬁlryl ic Mﬂ‘élféafthfbpbkna?wbrp@lﬁszomftbﬁ mﬁimmsman t@Clé)éb?Q Eortiig,
the chlorinated pal yal efin_pol yner haying a cont en about to
about 35 vveia-ghf' paé}%éﬁ‘t 2 Bsggdy RERTY \A@iggﬁfzgo%gé%‘?ﬁd&c%'or'i;rﬁgt ed

pol yol ef i b pohgun ofam@tarwspghe andedhgeynbregieateneingn tdetabout ~s 1, 000

to about 200r88@irdd&2ebyhifi £Ré tdeylfeaVisbyias Wof Hie afieIaage nol ecul ar

wei ght in thg.ragge,of fron1abogt %vpootto.abggt 200 QQO t, % acrylic

modi fied chl 8t FREtEP b0l YOS FACEDI SRR WEIGGIAY YA dWdF 925 wei ght
percent sol ubbbvemt tdisstddganionsol Tnmtsystepr seausrey swhifiaigngres;

neutral i zi Ngsh MPeh©NZ ailee baGOHRENPTLd NV 1ABAYEEE £REli dd10d phloer ikBat ed
ponoIefH@ 20 golyqﬁ%%mnth an amount of neutralizer effective to forma

sol utionidf HBEEF AATLF Bl ymer: bl ending the sol ution of neutralized

pol ymer with wat ekntan fagitgraapieadasgede ¢tfr §hezéaveetiomr Pvgesi ¢ sol vent,
and water; aff hydréptMAY 2@33vent is added to water that already

contains a neutralizer.

Solvent Removal

15 In the next step of the process, the organic solvent
and water if required are removed or stripped from the
neutralized resin/water/solvent mixture. A reduced
atmospheric pressure may be applied to the mixture to aid
in the removal of solvent and water, however, solvent may

20 be stripped without the use of vacuum. In the aspect of
the invention where vacuum is used, vacuum may range from
about 10 inches to about 35 inches of mercury gauge.

With lower temperatures, a higher vacuum must be used to
remove solvent. In another aspect of the invention,

25 solvent/water is stripped with heat being supplied
through the use of a heat exchanger. Use of a heat
exchanger may reduce distillation times and temperatures
and further minimize destruction of the salt.

In an important aspect of the invention, solids

30 levels of at least about 10 weight percent to about 50
weight percent can be attained for acrylic modified
chlorinated polyolefins. In a very important aspect, the
solids level of the dispersion is at least about 25
weight percent.

35 In another aspect of the invention, solvent that is
removed can be purified and reused. A simple flash or
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21 renoving the organic solvent fromthe blend at a tenperature and
pressure effective for formng a dispersion of the acrylic nodified

chl orinated pol yol efin pol yner having a particle size of noéunﬂ&pzﬁgan 15
m crons, the dispersion having | ess than about 10 wei ght percent organic
sol vent, at |east about 10 5 weight percent solids, and gc¥ius#Rsisty of |ess
t han about WOMWBRYEe at anbient tenperature, the dispersion effective for

provi ding a cqating having an adhesion to yol efinic substrates of at
| east about MBtipleastage bt igdarier &I?sﬁ‘g’? | OrF e E6r Siﬁ@nt Claim1
wher ei n t he sadehitc ofoanpdiédntathichltavhnat ed pol yolefin is forned by
grafting a chlori a%ﬁdaPQ%yﬁgfﬁdé1AWPEEt9n RS Wdentidn PRrAGHEOUS pol yner
di spersi on accorglng to claim1l wherein tﬁe acrylic.is a_pre-formed acrylic
pol ymer. 15 BRNULRCIREE00E bRt MAeIdOd SRREF LR aé%od? cfihﬁgpf’ée?ia’éi m 2 wherein
acrylic ndbnoneirsy ane geattedn aresgedl.ynmeri zed onto the chlorinated

pol yol efin. 5. ApAalueodsulol ey AicsPeEStRE ACAH IR db@sChatm 1 wherein

t he ionizable 20 group |§ selected from.the rg§E§50n5|st|ng of - COCH,
-S03H, - POaHRRIWHHE Ak EAFEETE FR ralpnts O L AR D S9FRES HF sper si on
accordi ng t oswt£dabhahtwhendi do¢hencdr hplviecmopdi thad adddudr illawedghbl yol efin in

the organi c Solysnl ikasaRUbRALLZGRMNoR tnd Oollibe3dQR 2geneutrali zer
omt

selected_fr e groyp consistin .ammoni a, triethanol am ne, dinethyl
et hanol éﬂin%?g%ﬂ¥ﬂtﬁﬂ%XﬁPﬁe?fF$¥ééHﬁMQ%ﬁFﬁé}aﬁl%ﬁﬁQﬁrgﬁﬁnﬁpﬁyﬁni'propanol and

m xtures thelmadn important aspect, the aqueous dispersion contains
from about 0.2 to about 3 weight percent organic solvent,
and in a very important aspect about 2 weight percent
organic solvent. Further, the aqueous dispersions of the

15 invention have a viscosity of less than 10 poise at
ambient temperature, and in a very important aspect of
the invention, have a viscosity of less than about 1
poise at ambient temperature.

The aqueous dispersion of the invention includes the

20 water dispersible salt of the polymer as well as the
unsalified polymer, but in the aspect of the invention
where the ionizable group is a carboxyl group, the
aqueous dispersion of the invention does not have less
than 30 percent of the free carboxyl groups of the

25 polymer neutralized or converted into a salt. As the
acid value of the polymer is reduced, a higher percentage
of the carboxyl groups on the polymer must be
neutralized. Where the ionizable groups are
~-COOH, in order to maintain the dispersion below an acid

30 wvalue of about 15, about 100% of the carboxyl groups on
the polymer should be neutralized to the salt. 1In an
important aspect of the invention, about 100% of the
carboxyl groups on the polymer are neutralized to the
salt and the dispersions of the invention do not have

35 more than about 2.5 pounds per gallon of dispersion (300
g/l) VOC, and in a very important aspect the dispersion
has about 0.5 pounds per gallon of dispersion VOC. The
water dispersion of the invention with about 0.5 pounds

-13~-



5 7. An aqueous pol yner dispersion according to claim1 wherein water is

"added to the solution of the neutralized polynmer in an anount effective to
provide an initial ratio of solvent to water of about 3: 1) guaxbggs 1:3. 8.
An aqueous pol yner dispersion according to claim1 wherein the organic
solvent is a hydrophilic organic solvent having a sol ubipdfnysed/sussvat er of at
| east aboulWOPOARK2G Nt percent at processing tenperatures. 9. A nmethod for

form ng an aqueous_di spersjon of an acr I|c di fied ch]orinated
pol yol efin, Ptellie‘J?nl)H’i’(’)d‘P it iSeRg e th§° ngeéﬁtaEPW{: c{ nodi fi ed

chl ori nat ed fﬁ@leyel-ehm @ﬁﬂlyarreramdnuant@rgmum sdreent-thle aerhds.c nodified
chlori nat ed (pal % knofn¥ﬁ%?¥'-Qﬂ¥hn9 éigglﬁaéyya bgﬂlggbiﬁbﬁgég+gﬁ to

provi de the acry nodi f Iorlna 9 ¥o efin 8& yner, wth an acid
val ue of at leégfiléBoﬁ‘l‘a]ib ARYRESCPY| $R W%Eﬁ i%Fd 9B P ndf etf pol yol ef i n
pol ymer kei nypfieaitg Byng oimilrgexnsgstehsc having ioni zable groups with a
20 chlorinat ed pq Qhefu'n 0t Qspdect be aeéyimf:enrfq@hflsdp@mr@émrtat ed

pol yol ef i n whi ¢ as ac rt,ion or.i.nated yolLefin pol yner
havi ng a ckﬂYﬁh%ﬁ%eCBﬁVeag Qﬁkéﬁ;ﬂhF ?éttﬁnaﬁiﬁﬁ Ciye, A ﬁFLp%¥cent based on
the wei ght ofrcss-ldngelkoto natedideolaycbeting pulrndesr ofaadcaamem@ht aver age
ol ecul e el i rabaut ilno%é %s%feeletog%@oﬁwédﬁoﬁcrxgl@epprés on havi ng

a wei ght e nol ecul_a t he range of from

about 2,H 0 418 AFHEET20 60%*‘%0’6%1’%’}‘5&0&}"5%% l?r%‘b‘f‘fqoeé“’d 3 RPBFFAAt ed pol yol efin
pol ymer bei noirated @aathabsuthéﬁmaﬂatgMﬁtbeacemmssnﬂnnﬁmaglagehe organic

sol vent at pigeRsS e&l%rre@zhséw@&esne%eabbzy;ﬁwntdﬂeréh%uéatahfclgroups of
the acrylic qﬁﬁi hl ori nat ed ol.efin_s ner with an anDunt of
neut ral | zer PABESR EhEoRIFRIS ARRARSANCPE o doBoPS B Ies
a formulated coating composition hav1ng a VOC of less
15 than about 2.8 pounds per gallon. The polymeric vehicle
further includes water dispersible polymers and salts
thereof having the above indicated molecular weights and
not only eliminates a need for, but is substantially free
of effective amounts of emulsifiers, surfactants and
20 coalescents.

In another aspect of the invention, various
crosslinkers may be used to improve the chemical
properties of the paint system. The crosslinkers include
but are not limited to aziridine, carbodiimide,

25 isocyanate, melamine and mixtures thereof. Aziridine and
carbodiimide can be used at levels of about 0.1 to about
10% based on the total resin solids of the system.
Isocyanate can be used at about 0.1 to about 30% based on
the total resin solids of the system. Melamine can be

30 wused at about 0 to about 50% based on the total resin
solids of the system.

In an important aspect of the invention, the aqueous
dispersions are effective for providing a coating with an
adhesion to polyolefinic substrates of at least about 4B

35 as determined by ASTM method D3359, and in an important
aspect are effective for providing a coating with an
adhesion of about 5B.

-14-



bl endi ng the solution of neutralized polyner with water to forma bl end of
neutral i zed pol yner, organic solvent, and water; and renoving the organic
solvent fromthe blend at a tenperature and pressure eff%fhiwﬁ'mgg form ng
a dispersion of the acrylic nodified chlorinated pol yol ef pol ymer havi ng
a particle size of not nore than 15 microns, the di spersipeRReyiisg | ess
t han about Wgoﬂgpﬁht percent organic solvent, at |east about 10 wei ght
percent solids, agg a_viscosity of |ess than about 10 poise at ambi ent
tenperature, the dP€pEPLiYning rEerPIest bl pihAte MethogsatPhg having an
adhesi on ~5 tearpglipgl efit ntive sinventabesand siiodlrhite ahdekséBod1fb pehe net hod
accordi ng to jahaisreWHer&f N dulte ndgr ﬁmiﬁg %g&ﬁf %@egc%éy&fcupeol ymer. 20
r

11. The net had according, to cl 9 ereln a i C nononers are grafted
and pol yner i z‘é‘HEB%tantﬁlgl%I’d‘r %r??ﬂ@&%b?y@?%f% enged ¢aifgt hod according
to claim9 wherein the ionizable group is selected fromthe group
consisting of -COOH, -S03H) -P04H2, and m xtures thereof. 2 0 MAY 2003 24
13. The method according to claim9 wherein the acrylic nodified

chl orinated polyolefin in the organic solvent is neutralized with a
neutralizer selected fromthe group consisting of ammnia, triethanol

am ne, dinethyl ethanol am ne, 5 diethylamne, triethylam ne,

2-am no- 2- et hyl - 1- propanol , and m xtures thereof. 14. The method accordi ng
to claim9 wherein water is added to the solution of the neutralized

pol ynmer in an anount effective to provide an initial ratio of solvent to
wat er of about 3:1 to about 1:3. 10 15. The nethod according to claim?9
wherein the organic solvent is a
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hydrophilic organic solvent having a solubility in water of at |east about
5 wei ght percent at processing tenperatures. 15 16. The nethod according to
claim9 wherein the acrylic includes acrylic nononers to formthe acrylic
portion. 17. The nethod according to claim9 wherein the a@r§/MA (8 a
preforned a ' ol ymer which includes acrylic nononer nically
unsaturated%%%&kgﬁ%ners whi ch are not acrylic nononers. 1§eﬂﬂéﬁg¥%§d for
form ng an aqueous di spersion of an g&hubiggnodi fied chlorinated

pol yol efin, the nethod conprising:, 2 p MAY,6 203 25 grafting ap acrylic
- onto a chl ori B58¥BLEG yol of SYRFREE}F Afgdsr¥lie Nehilisd FSPng%ﬁl%cr ylic
nodi fi ed chlorinated polyolefin polyner with at | east one acrylic graft,
the acrylic gnaft fayidio skl Lahenl: iy 2abLe, 95 OURS ! @oBhavVLdedfe acrylic
nodi fied chlori natgd $o| olefin go%grrer wth an acid value of at | east
about 10, the 5 chtb?PhABGPEERYEHET iGPATERFREr TavAIRG 0 PERPERT né®¥ont ent  of
about 15 t & about 85 agitgitorpendematdshsed80MCt he wei ght of solid
chl orinated pol yol efin polyner, and a wei ght average nol ecul ar wei ght of
about 1,000 tq abo 200, 000, e,acrylic.graft havi a . wej ght average
ol ocul ar vl ght L A0E FEPEGS B HEEH H554E TEouD DEOUEaL] OBED00. t he
acrylic nodified chfiéed it ¢edhep¥EY ohrddm agdtgheen buichgiusekidbl e in the
organi c solvent atgpe&sBasi.Ng tenperatures; neutralizing the ionizable
groups of the acrylic nodified chlorinated polyolefin polymer with an
anount of neutralizer effective to forma solution of neutralized polyner;
bl endi ng t he Sol ut 168 @famse@fr a¥rkelexy weshaaryateat @HMAd ,f dEn a bl end of
~5 neutraligzed pol ye®hs <X GRANG1SAbMEHrylaRd (@iLY, 3id gh@hBV6ng the
or gani ¢ sol vent frgarlqlghle belt g%raﬁage@wr atyr gndragr’ses%ure effective for
form ng a di spersion the "acfyric 'Y 84%cht oriiated pol yol ef i n pol yner
havi ng a particl e Bpeaerylict agdfe (MNan vETenver el anse mdx€ger si on

together.
4. 10.0 grams of the initiator, t-butyl peroctoate,
15 were added to the monomer mixture listed above and

the resultant mixture stirred and then added to a
drop-£funnel.

5. The monomer and initiator mix was then metered into
the reaction flask over period of 3 hours using the
20 drop-funnel.

6. At the end of the monomer addition, 2.5 grams of t-
butyl peroctoate were added to the reaction medium
and the contents were left to react for a further 3
hours.

25 7. The resin solution was then cooled, and filtered.
The solids content was 33.6%.
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havi ng | ess than about 10 wei ght percent organic solvent, at |east about 10
20 wei ght percent solids, and a viscosity of | ess than about 10 poise at
anbi ent tenperature, the dispersion effective for providing 3 HAAR0089
havi ng an adhesion to pol yolefinic substrates of at |east about 4B. ~ Q
MAY 2003 26 19. The method according to claim 18 wherei npda@osiehy i C
nmodi fi ed cMOMIBRT ed pol yol efin polyner is at |east about 25 wei ght percent
soluble in the organic solvent at processing tenmperatures. 5 20. The net hod
according to i wherBneparpEiarr9f iAcie ix ¥PetSiaddCRBerylic pol yner.
21. The nethod accordi ng t @idpRir@idl wherein acrylic nononers are grafted
and pol ynerized onto the chlorinated polyolefin. 10 22. The net hod
according to claim19 wherein the ionizable group is selected fromthe
group consi stli-ng éA25caxems -adpIamppys et aptecuitas SPher8dfad 3. The

met hod accordi ng tatekarsudd bdeiom flabR éguipped] madhf sedredtorinated 15

polyolefirsin thecghgggggrsgﬂgqﬁﬁ%&ﬁFggﬁ%%alized wth a neutralizer

sel ected fTomthe group consistin nia, triethanol am ne, dinethyl
et hanol am ne) diethylam ne, triethylam ne, 2-am no-2-nethyl-1-propanol,
and m xtures 2her@af.2 gdamdhef . ad anmeniah ngydrdxdldai solltwbernedire water is

added to the sol ut] of .2 u | i | ViRt i fective
to provide an ini%ﬁaﬁdrg igh%PégﬁﬁV%%? ?éggaﬁgf¥b vgggu?gigﬁnggEa out 1:3.
25. The nethod ac®F¥tR§-to claim 19 wherein the di spersion has from about

0.2 to about 3 weight percent organic solvent.
3. 2377 grams of water were then added to the flask
10 over a period of 15 minutes. The mixture was then
left to mix for 30 minutes.

4. A receiver system was added and using a water
aspirator, wvacuum was applied to the contents of the
flask to effect the removal of MEK.

15 5. When the distillate was water, the vacuum
distillation was discontinued and the mixture cooled

and filtered.

Properties of acrylic modified CPO dispersion

NVM: 26.2%
20 Viscosity (RV#3 @ 100 REM) 35 cps
pPH: 7.85
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.2- Q MAY 2003 2~ 26. The nethod according to claim19 wherein the acrylic
graft is a preforned acrylic polynmer which includes acrylic nononmer and
et hyl eni cal | y unsaturated nononers which are not acrylicégﬁq@ﬂeh@ 5 27.
The met hod according to clains 19 or 25 wherein the ioni I'é"'g %p is
sel ected fromthe group consisting of -COOH -SO03H, -PO4§&,usehagd Xt ures

t hereof . 28/0%(882%pt hod according to claim27 wherein the ionizable group
conpri ses . A et : £ Or 1 e bSPR$Ien of an
acrylic mdg%bri nataeagﬂ?%%ﬁrgfc{?nT}agtcﬁgt?rgyhggé%fbﬁ ri sli%r?g: ~5 grafting
an acrylic onto a chlori n®CE¥1p6i MeAtied iGFCaH8PEEAT %0l vent to form an
acrylic nodified chlorinated polyolefin polyner with at | east one acrylic
graft, the acrylbfe 0fafloMiaY BonSHhid(d Gilerle0Ri-aRbLEagroups to provide the
acrylic nodified c%lorlnate pol yol efin polyner wth an acid val ue of at

| east about 10, the chlorinated polyoleﬁﬁwqéﬁlﬂﬁeprﬁﬂ§ing a chlorine
content & about 15 tlutadoutelibsddvewei ght periGef®, based on the wei ght of
solid chlorinated pol fi ol yner, and a i glat average nol ecul ar wei ght
of about 1,000 to abd%%&gb&s Q, the acrylicwqf@?t havi ng a wei ght average
mol ecul ar wei ght in tPhelEEEL8 from about 230%@ to about 2,000, 000, the
acrylic nodified chl ornmatied 288! yol ef i n pol ynér. 62ei ng 2 0 MAY 2003 2s
soluble at | east 25 weight percent in the organic solvent at processing

2. The next four components where added slowly under
10 agitation.
Amount in Grams

Quinaridone Violet 14,99
Carbon Black 0.41
Red Oxide 16.69
15 Tio, 2.04

The blend was mixed well for 15 minutes and then ground
for 1 hour at 5000 rpm with 40 grams of 1.5 mm glass
o media.

3. After grinding, the following components were added
20 under agitation and mixed.
Amount in Grams

Water 48.80
Flattening Agent 1 11.90
Flattening Agent 2 5.11
: 25 4. 600 grams of the dispersion from Example 2 was added

- to a separate container, The mixture set forth above was
slowly added to the resin under agitation and the entire
blend was mixed for 15 minutes.
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tenperatures; neutralizing the ionizable groups of the acrylic nodified

chl orinated pol yolefin polynmer with an anount of neutralizer effective to
forma solution of neutralized s polyner; blending the solztiﬂ 3f
neutralized polymer with water to forma blend of neutrali dd g\(l%er,
organi c solvent, and water; and renoving the organic sol t he bl end
at a terrper‘ﬁ?ﬁ‘?”@sﬁnd pressure effective for formng a di ggg’?’é’i{%ﬁf t he

acrylic nodified chl OrNﬂﬁ%?ﬁu?ﬁbé’ﬁﬁ@a@ieﬁkygﬁé NI NG A Papticle size of
t I'S [ I

not nore than 15 nicro N e er si on havin ess than about 10 wei ght
percent or gar@EGIG e, thE FRURRTIAN,GF ©16%RRF R REHE £61 FReS€and a
viscosity of skislslachdm &beuarfOupmi senatdanmbteon dfnier fouwegpihei ng

substanti al | ygd¢ 50 f d%!%\éﬁ{s’&i@x‘i of 8 edii BREREL O, ef(fcﬁ'fétéq\ﬁ%nft?g, providing a
coating hagln%u n adh%%Lon 0 gg%¥gleflnlc substrates of" at ast about 4B.
30. The nethd c PTG CRb1eRS D T ARBLAPAS 1 BES FRNOEDFONEE from about
0.2 to about Bnabidgd wichdenthergrope ofolthenfol POwidlg clldmaet hod accor di ng
to claim?29 wherein the acrylic is a prefornmed acrylic pol yner which

i ncl udes acrylic nononmer and ethyl enically unsaturated nonomers which are
not acrylic nononers. 2 0 MAY 2003 2s 32. The nethod according to claim
29 wherein the ionizable group is selected fromthe group consisting of
-COOH, -SGCsH, -P04H2, and mi xtures thereof. 33. The nmethod according to
claim 32 wherein the ionizable group conprises 5 COOH 34. The net hod
according to claim9 wherein the dispersion has from about 0.2
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-to about 3 weight percent organic solvent. 35. The nethod according to
claim9 wherein the acrylic includes acrylic nononmers and ethylenically
unsat urated nononers which are not acrylic nononers. 36. The net hod
according to claim19 wherein the acrylic includes acryl | 7 MATORRYTES S and
ethyl eni cal ly unsaturated nononers which,are not acrylic rmnorrers 37. The
nmet hod according to claim?29 wherein the acrylic includes acrylic nononers
and et hyl eni ?_ | Iy unsaturated nmononers which are not acrylic 20 nonomers.
A, . As9. ASQM | A A A As. A3. A59. As5. Au. A9L. AHsl . A. Au&. A. As. AAY. AAY. A

. Ahs. A. Ah& A A . A{. AsE

) _a%&" $noUYfr-. 9% xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca]ca]c:a]c
a] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] cal] ca] ca! ¥&| *DEl m - <OP+, ~xsn
i d_ZU] ca] cal cAh@mjuealis pbbemérodispersionadfcan aerybiaroalife cdbdmdted]podjalefica)l ca) ¢
aJcal caUl ca]l caU calcaU ca]lca]calcalpg!!!1+1*(1(>(I(Z(r(u(((****q. /111114777
ztoj e’ [ Ui d_gblhferlFrltige foil s ésaéilceaiuﬁ?}&ad 3 eehﬁ%heairsel & gispeldiet)] cal c

aU] calU] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca M>T>b>n>~>>>EEEEE:;

HVVWMVWM : N n n U
Ja) cal ca] copind oany Y febels AR EZ]‘”CS?LS?LE?LS] oaU] ¢l ?L“‘] catl ca
TTTV~-WA \\ '} 3\ A\ bddd%a d?h kkk | 1]~ nhb U
J ca] cal cay taiig amen modned bl bob ek R e R AL S BN e c o) ¢
ﬂ f?ﬂnﬁﬁ%\/ﬁﬁﬁ]ﬁp@ﬁ]&]&%&ﬂq 9@9%’?3’?@@@2@%‘@!%?'&’% r‘?ﬁ&]“@l%im]%'@a@?éﬁ ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”al] ca] ca] ca] ca] ca] ca]ca]ca]ca]calca]calc
a] c”al] cal] geoupsttoupravide thewasowiz xdgdifiay chloyingiedzouiyalefio pplymer with an

| Z| | ~ytoj e [ VU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] ca] cal] ca] ca] ca] cal] ca

] cal] ca] ca] ashomllgeabrad leastcaiqal1oativndeglic iddifidd chibrinate ¥Blyolafid Vi xsni d_Z

U ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

L ey e et ek
2] cal ca) ca) EAPEASETRATRRNR ] b 68 %%]@ca]@?]f%?} @ﬁ%fifi%f%@%@’@‘f%’n%‘*%ﬁ] el
T B A A e 2

. }xsni c”YU] ] c] ca] caU] ca] ca] ca] ca] ca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca]
ca] ca] ca] caP@'atFB ptabeu] ¥ Q;apéaq/@g tpergspt, based oRrthawveiaht ofjsdifca) ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] chlo&iphtettpdlydlefi® potynier, Abfl hokeight ayerape aholetulal e&jgt]of apoat ca] ca
U] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]cajcalcalcalcalcalca )_a~\:!" 3y

10% (& §3- 1D0o0le%bdur 200 VUK & acryfic &ﬂt%%a(\ﬁnq:a@ve/%ht average molecular
S&10% (& ()-'"10% & ()-zX6! D F 1098($(& ()

NOVUKYT ¢ ba v EIa R Sentr T BAREE 0k @a?‘u]?f@’?%wmw 3m°dlfr?d
109&' n A& (s
L9, 11 sy RphEER O b being i pstagut2R yelbes o BRIEOLPIA s 109
& GlO%&
10()100/& () fﬂel%of%@'](?ﬂtﬁt@ém%}@ 'ﬂ“&ﬂrag*feﬂ_O%\lN& ()-1!"sY 10% x;
x& ()-11"sY 109%& ()-1gE: 10:1!: &L0%& ()-:!9% &10%
neutralizing the ionizable groups of the acryllc modified chlorinated polyolefin

20 polymer with an amount of neutralizer effective to form a solution of neutralized
polymer;
blending the solution of neutralized polymer with water to form a blend of

neutralized polymer, organic solvent, and water; and
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to polyolefinic substrates of at least about 4B.

2. An aqueous polymer dispersion according to claim 1 wherein the acrylic
10  modified chlorinated polyolefin is formed by grafting a chlorinated polyolefin with

an acrylic.

3. An aqueous polymer dispersion according to claim 1 wherein the acrylic is a
pre-formed acrylic polymer.

15
4. An aqueous polymer dispersion according to claim 2 wherein acrylic

monomers are grafted and polymerized onto the chlorinated polyolefin.

5. An agqueous polymer dispersion according to claim 1 wherein the ionizable
20 group is selected from the group consisting of -COOH, -SO3zH, -PO4H>, and

mixtures thereof.

6. An aqueous polymer dispersion according to claim 1 wherein the acrylic

modified chlorinated polyolefin in the organic solvent is neutralized with a
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about 5 weight percent at processing temperatures.

9. A method for forming an aqueous dispersion of an acrylic modified
chlorinated polyolefin, the method comprising:

15  forming an acrylic modified chlorinated polyolefin polymer in an organic solvent,
the acrylic modified chlorinated polyolefin polymer having sufficient ionizable
groups to provide the acrylic modified chiorinated polyolefin polymer with an
acid value of at least about 10, the acrylic modified chlorinated polyolefin
polymer being formed by joining an acrylic having ionizable groups with a

20 chlorinated polyolefin to provide the acrylic modified chlorinated polyolefin which
has acrylic portion, the chlorinated polyolefin polymer having a chiorine content
of about 15 to about 35 weight percent, based on the weight of solid chlorinated
polyolefin polymer, and a weight average molecule weight of about 1,000 to

about 200,000, the acrylic portion having a weight average molecular weight in
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blending the solution of neutralized polymer with water to form a blend of
neutralized polymer, organic solvent, and water; and
removing the organic solvent from the blend at a temperature and pressure

10  effective for forming a dispersion of the acrylic modified chiorinated polyolefin
polymer having a particle size of not more than 15 microns, the dispersion
having less than about 10 weight percent organic solvent, at least about 10
weight percent solids, and a viscosity of less than about 10 poise at ambient
temperature, the dispersion effective for providing a coating having an adhesion

15  to polyolefinic substrates of at least about 4B.

10. The method according to claim 9 wherein the acrylic is a preformed acrylic

polymer.

20 11. The method according to claim 9 wherein acrylic monomers are grafted and

polymerized onto the chlorinated polyolefin.

12. The method according to claim 9 wherein the ionizable group is selected

from the group consisting of -COOH, -SO3H, -PO4H>, and mixtures thereof.
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13. The method according to claim 9 wherein t

acrylic modified chlorinated

polyolefin in the organic solvent is neutralized with a neutralizer selected from

the group consisting of ammonia, triethanol amine, dimethyl ethanol amine,

5 diethylamine, triethylamine, 2-amino-2-methyl-1-propanol, and mixtures thereof.

14. The method according to claim 9 wherein water is added to the solution of

the neutralized polymer in an amount effective to provide an initial ratio of

solvent to water of about 3:1 to about 1:3.

10

15. The method according to claim 9 wherein the organic solvent is a

hydrophilic organic solvent having a solubility in water of at least about 5 weight

percent at processing temperatures.

15  16. The method according to claim 9 wherein the acrylic includes acrylic

monomers to form the acrylic portion.

17. The method according to claim 9 wherein the acrylic is a preformed acrylic

polymer which includes acrylic monomer and ethylenically unsaturated

20 monomers which are not acrylic monomers.

18. A method for forming an aqueous dispersion of an acrylic modified

chlorinated polyolefin, the method comprising:
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10% & () - 1%rﬂic(gra$ﬂmh€g (smﬁiEl'emiﬁﬂﬁﬁb(lé groups to provide the acrylic modified
chlorinated polyolefin polymer with an acid value of at least about 10, the
5 chiorinated polyolefin polymer having a chlorine content of about 15 to about 35
weight percent, based on the weight of solid chiorinated polyolefin polymer, and
a weight average molecular weight of about 1,000 to about 200,000, the acrylic
graft having a weight average molecular weight in the range of from about 2,000
to about 2,000,000, the acrylic modified chlorinated polyolefin polymer being
10  soluble in the organic solvent at processing temperatures;
neutralizing the ionizable groups of the acrylic modified chlorinated polyolefin
polymer with an amount of neutralizer effective to form a solution of neutralized
polymer;
blending the solution of neutralized polymer with water to form a blend of
15 neutralized polymer, organic solvent, and water; and
removing the organic solvent from the blend at a temperature and pressure
effective for forming a dispersion of the acrylic modified chiorinated polyolefin
polymer having a patrticle size of not more than 15 microns, the dispersion
having less than about 10 weight percent organic solvent, at least about 10
20 weight percent solids, and a viscosity of less than about 10 poise at ambient

temperature, the dispersion effective for providing a coating having an adhesion

to polyolefinic substrates of at least about 4B.
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polyolefin polymer is at least about 25 weight percent soluble in the organic

solvent at processing temperatures.

5 20. The method according to claim 19, wherein the acrylic is a preformed acrylic

polymer.

21. The method according to claim 19 wherein acrylic monomers are grafted
and polymerized onto the chlorinated polyolefin.

10
22. The method according to claim 19 wherein the ionizable group is selected

from the group consisting of -COOH, -SO3H, -PO4H3, and mixtures thereof.

23. The method according to claim 19 wherein the acrylic modified chlorinated
15  polyolefin in the organic solvent is neutralized with a neutralizer selected from
the group consisting of ammonia, triethanol amine, dimethyl ethanol amine,

diethylamine, triethylamine, 2-amino-2-methyl-1-propanol, and mixtures thereof.

24. The method according to claim 19 wherein water is added to the solution of
20 the neutralized polymer in an amount effective to provide an initial ratio of

solvent to water of about 3:1 to about 1:3.

25. The method according to claim 19 wherein the dispersion has from about

0.2 to about 3 weight percent organic solvent.
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eftw =xY:/ 26.The method according fo claim 19 wherein the acrylic graft is a preformed

acrylic polymer which includes acrylic monomer and ethylenically unsaturated

monomers which are not acrylic monomers.

27. The method according to claims 19 or 25 wherein the ionizable group is
selected from the group consisting of -COOH, -SO3H, -PO4H;, and mixtures

thereof.

10  28. The method according to claim 27 wherein the ionizable group comprises -

COOH.

29. A method for forming an aqueous dispersion of an acrylic modified
chlorinated polyolefin, the method comprising:

15  grafting an acrylic onto a chlorinated polyolefin in an organic solvent to form an
acrylic modified chlorinated polyolefin polymer with at least one acrylic graft, the
acrylic graft having sufficient ionizable groups to provide the acrylic modified
chlorinated polyolefin polymer with an acid value of at least about 10, the
chlorinated polyolefin polymer having a chlorine content of about 15 to about 35

20  weight percent, based on the weight of solid chlorinated polyolefin polymer, and
a weight average molecular weight of about 1,000 to about 200,000, the acrylic
graft having a weight average molecular weight in the range of from about 2,000

to about 2,000,000, the acrylic modified chlorinated polyolefin polymer being
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neutralized polymer, organic solvent, and water; and
removing the organic solvent from the blend at a temperature and pressure
effective for forming a dispersion of the acrylic modified chlorinated polyolefin

10  polymer having a particle size of not more than 15 microns, the dispersion

having less than about 10 weight percent organic solvent, at least about 10
weight percent solids, and a viscosity of less than about 10 poise at ambient
temperature, being substantially free of emulsifier, the dispersion effective for
providing a coating having an adhesion to polyolefinic substrates of at least

15 about 4B.

30. The method according to claim 29 wherein the dispersion has from about

0.2 to about 3 weight percent organic solvent.

20 31. The method according to claim 29 wherein the acrylic is a preformed acrylic
polymer which includes acrylic monomer and ethylenically unsaturated

monomers which are not acrylic monomers.
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32. The method according to claim 29 wherein the ionizable group is selected

from the group consisting of —-COOH, -SO3H, -PO4H,, and mixtures thereof.

33. The method according to claim 32 wherein the ionizable group comprises —

5 COOH.

34. The method according to claim 9 wherein the dispersion has from about 0.2

to about 3 weight percent organic solvent.

10  35. The method according to claim 9 wherein the acrylic includes acrylic
monomers and ethylenically unsaturated monomers which are not acrylic

monomers.

36. The method according to claim 19 wherein the acrylic includes acrylic
15  monomers and ethylenically unsaturated monomers which are not acrylic

monomers.

37. The method according to claim 29 wherein the acrylic includes acrylic
monomers and ethylenically unsaturated monomers which are not acrylic

20 monomers.



