; e3e+($7"6JT)2 5 APR 2003 WD 00/ 18828 PCT/ US99/.21292 a *, ~~, ~~* STABLE
.AQUEQUS POLYMER DI SPERSI ONS AND A PROCESS FOR THEI R PREPARATI%E TW; géfsent
invention relates to stable aqueous 5 polammmmm ons and @ 3 for
t heir prepar aVPOH18828\pbre particul arly, Immmrer di sper§¢HH§99z¥r'é92
s.prepared by form ng a polyner salt in a hydraophild c organi c sol vent and
renovi ng the hydrophilic organic solvent froma solvent blend of water and
thet _hyflror)_hi | stﬂm%bhm tml;timws)!mm mmmﬁmwmiﬁhpmms@ Zﬁoxltczhtehrrean
particle size o e polyner in e [ eous dispersion o e

pol ymer and/or renoving the orgahggxéogéékﬁggFggﬁthe pol ymer / or gani c

sol vent/water bl end such that inversions do not occur. 15 BACKGRCUND OF THE
o 16 pol voer o HHE BROSCREOLALLIELEASHLIGE 0226 DY) AETEEL &) <V 20

acrylic polyners een 1 ncreasing used n nany appli |ons because
they 20 py ovPeeyTe i dSPangeons %ndeagphoceﬁéxf@rlthglrtpngpﬂéééloadhesuon

degradation yesd é @fc@DQ*P§he£québﬁbp§Q £fe§1sﬁ@f¥16ﬁ§ gpkution
pol ymers because are epar ed as ‘sol utions,of organic

pol ymers in B?%%%?% sBYvEﬂ ln@SaEBQ;YEﬁEEﬁ§5F Bk ePRABORPILRE use of

or gani c SO|V@ﬁ§§nh@SstOQﬁE aANGreeabRghy thponyandphodlibeoegahisg i ndustry.
Thi s concern_n t og rextends to g 5? éagko of the.epnvir its
Bhds f

own sake, but ek P8 PubPrE=R "Both #9i hgca H&%#ﬁﬁﬁéc

conditi obh%. Gﬁgw@iatsbévgngaatctempssaOnseseguichn@lnnmmzeoahEngean
conposi ti onspyhi £8 8r g3 8aPhEe héngow§ﬁgrb¥n'9985£é¥uﬂgﬁn§yagﬁéoﬁgnsU”‘“9

public are not only often unpleas but al so contri hot ochem ca
smog. Gover nAEFRRTHAPB @gtﬁbﬁlEﬁéﬂmﬁégﬁpﬁfP6n§e§@Y%PﬁgthérPﬁggﬁﬂﬂel|nes 35

relating to yelaéhteropgavhe ponpRERAsrYRTS) svhiehe faxtbe bekaasedcho the
at nosphere. The U.S. Environnpenta Protectlon Agency (EPA) established
gui del i nes | FRftipgvers: 9@0551% 8°5“BTAPR 20D3 PCT/ US99121792 - the
anount of5VQOCs rel eased to the atnDsphere) such gui del i nes bei ng schedul ed

for adoption or having been QQQ% lﬁ&ﬁ@ﬁ? of the United States.
Quidelines relating to VOCSB%' as thos t he 5 and environnent al
concerns are partPEQFQ?Fyvﬁeaﬂﬂnéﬁﬂorét1V€h§09§iﬁgsahaséda9nng i ndustry

whi ch uses 059@9é§téelvsmk§dtaaa éE%yQﬁth@@th§§ hheecabemsphere. ' The use
of aqueous digger5|ons 0 yneric vehic r alfernatively) high solids

pol ymeric 10 ﬁ?%FéEgéVeugﬁB JBnBREY aga%aaeﬁéenﬁhaﬁcws EBS used to
reduce VEGs ppoebdei agwidepeangeons. sPrevgals appxabihesyf oroaghvressional

aqueous yst eRRoRKR | hLed.the,TRLetutanueLghl 5L t e1ol yrers used in

the polyneric Ve ' resrstancé and 15 ot her
properties oprepercagsi-ngMBhrpdere aQJUKpanppéEmErSnQeta@ﬁﬁthheyoayﬁerlc

vehi ol es. Thg-gggyes! haaahpaﬁ%esasf 2b14RecRECBE" at:gaalgf aayseYs Ral yner
dlsperS|ons IS eI’TU S1 oNn rrerlzatlon) in rop | IC assi stants

(enuIS|f|ers°§E6P6F E@lﬁFBFéctlve coIIO|ds° are used in order to ensure the
stabilitygsof the dhspebamencalhesacassl stant shankeet BE birbamipr oduced from

the dispersiggivggggwg%% %g%hglg%cggaégggly important to the coating

industry. This concern not only extends to preservation
of the environment for its own sake, but extends to
public safety as to both living and working conditions.

30 Volatile organic emissions resulting from coating
compositions which are applied and used by industry and
by the consuming public are not only often unpleasant,
but also contribute to photochemical smog. Governments
have established regulations setting forth guidelines

35 relating to volatile organic compounds (VOCs) which may
be released to the atmosphere. The U.S. Environmental
Protection Agency (EPA) established guidelines limiting
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Anot her way to reduce VOCs is to use water as a 25 nediumfor the
filmform ng conponents in the polyneric vehicle. One approacE | S OU&er a
“polynmer such as a ol yester, alkyd, acrylic or epoxy polyner § 2

car boxyl gr o‘élﬁé)o"@ﬁg 8ot her ionizable groups and acid number in ﬁﬁ'ﬁjﬁ /792

.effective sugh é:h@unwhsa trbésCf\é@eéxkdBQOgEHEDac%gpﬁawer%%@h' nto salts
wth a neutrallze such as an am.ne, they will permt the po éner or

ol i gomer t 09BE ﬁ%éb@?s@ﬁlpﬁ ﬁcﬁﬁﬁéaegoﬁQénﬁd§9§ﬂ€ﬁlWﬁl@HViﬁﬁl an
Organ:c sola@@pteﬂdbyabefloﬁbeseatbs gﬁCthS?ﬁmté@ sea&ﬁbt of the Oligﬁﬁer
or pol yner erses int e wat er/ organi ¢ _sol_v tem wit

t he fornuld? ﬁ %%nﬁsdrﬁgﬁL%ant8398§50558C5 a3 ggpﬁ?lSﬁ %%ﬁi§£ commonl y
known asSa aafieenvidoombheatysbeoern2 are\\Waf0it83281% peAPRN20M3 to

PCT/ US99/ 2121?% %Qgﬁrgnéo SE‘Rnga?\nhXB %g' #«Xlgﬁeﬂse%”%‘égﬂ fjrom wat er

reduci bl e sys route Utitizes | ow
t enper at ur eS@EVENRY §bﬁ§eﬁf§ enattafeinbPefhpi aEMospheng -of ten form | ow

tenperature boilirpg Gsazeet aageauw' kR spat-ar onghese pbypae gk processes
result in the | oss of neuira i zer and require dleIOﬂ of nake-up

neutral i zer VERIEhESpr BEe8S LCERPERERL Yus lSP PRsAFEi BPeMTeEdCvent in these

syst ens10 esuéhscwstheepebmngénsalau bppmgalcheel thbe wWatle deeint uerdf water.
10 Hence

, a nversio kes IS strl ed fromthe system
The second ESU%SSPypIQQF%y ut| géggoFg % %6 Vit s 5 ﬁaﬁoﬁgl at
t enper at ur espgreatkest fian ¢O6@enamanans@qaépeﬁ Eysease bevepddmiited wat er .

DistillaliopaarAceedsids gbibhepe! efRCERN RS e shf chpe salt is an

amne, wll resu oss of anine, cau esirable artlcle Si ze
variation |HoiH@56F§p¥P§F6ﬁeanUh&ﬁée%FWéﬁﬁythﬁcﬂ@&@éttﬁ@séﬁéﬁ@§@ Fdicle

si ze of 18hectBekNpiBpkheidisSper s_h@ncolaf:lﬁgswlhki@tﬁsoanaorﬂmmes too | ong and
too much am ne i i

s.20 trlpg d, t?e L.spe on.wi |l becone unstable and fal
apart. To kﬁgﬁugf§88s?FPQS ﬁSmPO'Hmf %&héleédu0|ble systems nol ecul ar
wei ghts of pol ynEhe hameeheennhépprbowssAfoa tésulprepalrasd cgy stfens have
oo o0 | 2688.BURUBLYAE- 28 CpEYRILAK S BAM G108 Hhdld L0 AT oV

coatings perfornmanc I"ecu mers ‘i n wat er
reduci bl e s§Bt whicbf hydrepbalis Bﬁsaﬁéé@éﬁtdﬁmvlﬁﬂéhGGEo ¥y viscosities

due to phe g%%éétQOef E%'I‘lﬁ@h%‘& 'a’i‘eo'ulsetdo 19 brlgr MatLlenshit 24did i ON,
renoval of r and solvent resylts in |oss of neutralizer as descrlbed

above, destéEPPF éFVoﬁfthFhQ18P§5§F§Pon ARG SEN ASSILSIEIE S F3HE &8 n

particle sizelmExpiphagedf fpoacesses ko risdbiisn@oariwatc seelsiEvditsper si on
are descrlbedtln U S, Patent Nos. 5,319,019, 35 5, 356,988 and 5,380,771. In
each of the¥& SFOcesses wat er i mm scible solvents are used and solvent is
stripped at hi ghAnemperavayeso Heghicee VPSsatigr §0 Jise waxex ABRa003 ., WO

00/ 188285P %H%%%/ 2592ne %ﬁ'ihpﬁga'}ﬂurrﬁs‘élotm%o'n'én't%vﬁrns't@{és pMliyele i ncr ease

viscosity and result in increased particle size. An object of the I nvention
is to provi ¥8PaCPHEl-y mEXiee 2PEROSICE: \M% &P WaKe Pedfd™HT HYfriafe a/CCs.

polyester, alkyd, acrylic or epoxy polymer having
carboxyl groups, or other ionizable groups and acid
number in amounts effective such that when the carboxyl

30 groups are converted into salts with a neutralizer such
as an amine, they will permit the polymer or oligomer to
be dispersed in a mixed solvent system which includes an
organic solvent and water. The salt, such as an amine
salt, of the oligomer or polymer disperses into the mixed

35 water/organic solvent system with the formulation of a
dispersion as opposed to a solution. This is commonly
known as a water reducible system.



5 Anot her object of this invention is to provide polyneric vehicles which
are not only lowin VOCs, but which provide coating binders w25 AR | m
" properties such as har dness and i npact resistance. ' Another %%]JZ& /?{/ hi s
i nvention i s YO'YI8% de a 10 process for preparing stable aqu %8 r

_di spersions havi ra;g:g}urglhersmemb mt@mlmﬂy Nesémsrdtaoney £eynaci d val ues
and hi gher nol ecul ar. wei r1Q/et al so retai e | ow rocess*rng %I scosities
ht’§

whi |l e prepar"faH:geli He CH‘}CS %l CemE U T Ooj TS ¢ Yeftion is to
control 15 thming snnslutg/es oL dwo vk drepest st wif e ddilpng ol yemrrs cthathizte or
liquid for m&laac%eexd nf0al 4 Wi COIPOSE {d 0N W&Pecé{ﬁg? %J%d\:?é ofihv th the

m ni m zation of organic solvents for such contr er o jects

advant agds, FRQUFTEHETD WHBct FTHes CYRAS tPf Rreeesses nvesitlon wil |

becone nore FppHELNtodPE Consd Sl Btd O Adieufod | o9dNgs gkess# i ption and
t he appended ¢l ai ns. SUMVARY OF THE .| NVENTI The lg{esent |nvent| on is

directed to BRKE HRMFUTEDE 280 LRE FREITSRS f or FHF R Hi iES Qtabl e water
di spersi on afnduffi cidrec udervewt g (o yaresest e BepIeDtsS Th Sties Sions  of
the inventiaqn.h t.han. abo or gani solvent at

| east about O%?)l i ghﬁeﬁr‘er%egln ga 'Fg dﬁf%égqatr\gfés&c%g%mg ?Pl‘gas st han about

20. 0 30 Ipi sféerme,amu@mmnt@m alaee as %@W&m@rmmtasmd of the
invention, pFAGRSSANGySP@Rratures are mnimzed, nean particle size of the
resins in the dispersiions are kept to, size of not nore than about 400 nm
and the di spersi ofPHrIReRd | SOVt F R HFR 5% . UBEL } 2 5cRB9RHE S U YEREfe
diSpﬁrS!ondanﬂessoﬁF &?eTémpﬁiétﬁfbsa@Tééﬁéﬁ fhenetionet. pﬂ%&”@lsbs 4 oa
synt hesi zed | rophilic_organic_.sol vent . S esi zed_neat an

VO 00/ 18826040 A%h“@ 40 NS W %E%%eqﬁ%h?‘?&ﬁ?%‘anvﬂﬂc%? Ani ¢
hydr cphili c.atSdt e x tmparamlqnms avibiclspetf tdietdeel t nvendn caapinde pol yner
which is formgﬁ d 0 | e ubility
of at least a upﬁ%ﬁngaf%tl%é%g§%t£$%a%heé§& rod%g}rgﬂg%rééng}é %sed on
the wei ght 0¥ 1 2 eV 3ol §hen ahie %%@v@%ﬁ?eéﬁﬁomH%n%ywm@ﬁﬁ%¥$%1301%@ﬁ%aﬁ%s a

sol ubility 'tEhéNaé\@ér&)ée afeﬁéiea@pyé Sf Wehdhte HER CEAL £ RS @i@ﬁé‘ﬁwﬁl

t enper at ures, _base e wei of the spolvent and water m Xture,
ATLer the pol§rors TS Tat 57 (raloiHacs | FoP MEPH G Coa0) Dart SaH anbant of

neut r al i ze@r stsraptnha@ et hecdispetoioproil di begcanai spet sbba am&dtfl@lpol ymer
upon additio % water and removal of solvent. The neutralizer may be any
salt- form n%b ase conpatible with the ionizable 15 functional polynmer such
as sodi um hydr oxi Be keerpnvastpeitiesalQer yinnpone anataspeeduchblaeutral i zer

is an amne é%’@er%"rﬁ@lééu%ke&é ?hi‘:éog*tﬁ@lﬁﬁé’f@ ﬁé’@é'ﬁééﬂgké g apgRNi a,
triethanol am ne, dineth et hanol am ne, and 2am no- r opanol .

Not all of the #ohfsdbFe Ebeﬁ?o%%§t%mstH%V%o¥?%%%§eﬂe%ﬂr9% %@OP% gted with
t he basezssor%fl@sléfmnzeﬂ)an@etpﬁdsslsngmmh@etcbyaoehoéveomaabhgsgroups i yed
present in the_ polyper it e i i eutralize
before it is® %Fgﬁﬁ%%nﬁfth &E%e?sgon?h%fggﬁfé$o %Cﬁfﬁgevéﬁ%ﬁa Y?%F?zed

i oni zabl e grmnpwaaee gederably sysnéysdostenbuesedlthr bunghnatceheabdyyner.
After the fop g%e%s&*fﬁ%p{?kéf@@élé?%& éQLuﬁbOE'?é“1&1?&2!9&099%' ¢ organic

sol vent, and lutron wt m a wat er/ organi c
sol vent / pol yYféFe§aH1 BiénBO Phé 3D BREAK:c 3Bl IEALtAAT. \A/E?’éiavéieoﬁermved or

?trlppedggrowatée ah@néoageﬁtdyéghneﬁ 1hGME§éabﬂrﬁeaﬁﬁamigéﬁuaﬁ effectl¥e
or providing_an ueou isp avin article size o
not greater 8ﬁ§ﬁrgﬁ8§taﬁﬁﬁenn$ Eﬁﬁ?gﬁ%?t ﬂc8ﬁtF§FP§hSBErs%°Pea§§ about 30
wei ght 35 peunéas1aaU1anlarganressnlpentmcbacemteatlon of less than 5
wei ght percent. orta , e n z i n am ne
or Smmoni o, the meSARpARR bFaBLoBSBERk, pUbPESA RS AL BE ReR"
stripping - -pdispersion are described in U.S. Patent Nos. 5,319,019,

35 5,356,988 and 5,380,771. In each of these processes

water immiscible solvents are used and solvent is

stripped at high temperatures. High temperature



WO 001 18828 ZP~ ~S99~1792 _ tenperature of not nore than about 65C. at a
pressure which pernmts such a stripping tenperature. |In the2f§ pgR mhep of
the process Qf t inventi on where the hydrophilic solvent is_r om
the 5 wat er/B’ro H§§’2850| vent/polyner salt blend, there is a st@gﬁa}%ﬁg‘ﬂpf
increase i ns\zrspp&ngy reistilast mn\imrerisnduezhh@ri He:dreesensd gdbsity

non-vo' _atil ( Never t hel. vi scosity spike is observed
during proc §§F%§ghﬂ%véPsP§%§e€ﬁoﬁlEa glgéglgg%ebecause they 10 will cause
hi gh processing #hsebdieciteof thgh iprvecsdeinng svitst ericviiele wi Idolomessiase of
energy or heah;ksuchras LaThamlaudad i gl n3hedle k@i ntain mxing), or in

the alternative, will cause the use of | arge relative amounts of water or
organi ¢ 8ol vent ®RCEREK OPIELEs € TditdiEs R VES tHHBh HiEmE AURTAY iidfer ease

processing 9@&9@@&@ a;le‘iﬁdl@@r QRSN AWeRIcR! icall yCQATus IRLCRUSEE i
processing aids,are ul.tjmately d| posed of .. Lt a'lﬂgotfsg oul d be recogni zed as

i mpor t ant  t HRESEhETEM Eo?ﬁﬁygh qgeﬁ§n¥h5§ do not
20 take pIasacﬁuasn@a&@mes&rmmdohﬂmhetomgamstanmauﬂu VVth the elimnation
of inversions duri g, i ins in the
range of about OAT pol srg%t%§ Oft ggll\goﬁ’glg’%lgttt&éﬁ{ err%gcrcgﬁogméeea out 25C.,
and pr ef€r aprpcaseutt or mezv@rmgsé?)tatbﬁreo@@lmua o Lymes sEepersimhs hi gh
vi scosity swak,e.n@om@ﬂéf %tdlrﬂéa,utc%tte% RMEMS i IRTOGRSFIGYy AR i occur.
Because a hi Vi SCOS te%gz"(ﬂ ke |s never encountered duri ng)__I proceSS| ng of

t he di spersi “e§ i YIRS 38H &/RP TGV erM
i nport ant a@n@@es@fmgmmsm@ﬂum u&hl%@xtdparaﬁagilt&;zerﬂspem:ldnsgeneral |y

have a vi scosity abo IS In .t e alt atlve he
t enper at ure of tﬁ% st ;Chlels}ab%e r?jefottgﬁpeﬁ'avuernetla vahl c s%oo %%Jtl al |oss
of neut A&l i éve WdiHabsgtthe s s;l@vodwelsmé ree dri Eird ired lT8Srisi 2eeluicidne
resin does pot 19xcaed fBER NN ufbo%cmpoﬂelw B Gale MRAD particle
si ze range of about 40 nmto about 200 nm - WO 00/ 18828 2 ~ APR 2003
PCT/U899/21T@2QH1%Q¢|Wﬁiﬂ teA %kﬂiﬂﬂz%ﬁlQWKQQrﬂRﬁﬁ4k91594V§Rﬂ%rﬁ9§ whi ch
can be di spensed doghtaesor dance with the present invention include
condensati on pol yners ddi tion I rs, a ol yners ich are hybrids
bet ween 5 condens gt%}ed% i ta}pcgvrgrgfﬁ%r %.deqptr}l%er?i rtant aspect of the
i nventi @@ whdreeratdres di sspierss iaofh tilrmlpucmza: cloncdertsiatn m]pblkyemme heos®l i ds

| evel s may S

i nvention d%ﬁ)éjaatréd&ao congﬂ.gnnssgltq%%% po y(r:rce%{r.% £ rie&g% &’5 ]ggté{%gnber
aver age nol éal dhenanprndead qlﬁﬁm%bout 2,000 to about 10 000 and an acid
val ue of at |east about 4. In another aspect, the polyners are addition

pol ymers, such as acrylic pol rs.ln an i rtant 15 aspect, where the

di spersions include an additi%ﬁﬁ%ﬁ% rﬂﬁ,qudEﬁiﬁ evel of the dispersion
may be at | east JIhevprgdemperioerdntion tire digpertedftd he diwpetsbondi rect ed

to addi tjon Rolyuier s, e SO As ASE YL G, RIS Ssc dibFe A54¥L1 Cal e 2o M ©f

greater

of high molecular weight polymers. The agqueous
dispersions of the invention have less than about 5
weight percent organic solvent, at least about 30 weight
percent solids, and a viscosity of less than about 20.0

30 poise at about ambient temperature. In an important
aspect of the invention, processing temperatures are
minimized, mean particle size of the resins in the
dispersions are kept to size of not more than about 400
nm and the dispersion process is inversionless.

35 In accordance with the dispersion process of the
invention, an ionic functional polymer is synthesized in
a hydrophilic organic solvent, or synthesized neat and

-4 -



20 acid value of at |east about 4. In another aspect of the invention, the
_pol yner being dispersed-in accordance with the invention is a hy rlg

bet ween a condensation pol yner and an addition polyner. In an i Q%QUB
aspect, when “ﬁumdB$persion 25 includes a hybrid polyner t he BETAUS89/318%e|

.of the dispe nt he aspect of
t he |nvent|o%§i 8ﬂaxég %%xg %Et B#éaﬁQ mﬁgaEEB ig Fﬁ%gggkhave%a M  of
at | east aboan 2m99@t§ﬁ@ éﬁpééﬁdoﬁatbé @ﬂvgntn@asttabopplymesowBRmEF
DESCRI PTI ON 9& EHEm@BAWEQG§thQ1d1v§ﬁ9@5thﬁteﬁEQQE EE%httQ”p%h%t%k% and

time of distillation_have when ornlng an al di spersi on Wi th an am ne
(initial val Be§CwePdld&ymREi 26d L€8ST08PRRY. 56" W§49é¢0@ﬁf§9®§ BETANSED

DESCRI PTI €N EJEd?UEhllN\.{ENEIoWe&tS BBBe2003 B&El U&Q%&%&Z thef ipdilyinns
"Polynmeric v

I |l d th
formi at ed B8R FGLVERE . 2B6r SR8 FYPRPEnSIAg, SRLPBAT PG BdeAg SBURTst
limted to t he water difsper Sieblsé sabtitob aepghynpercﬁhe pal yredessdely cl e
may include BoGhassrll el n%agganfoh £2aLL0g b quehe”%%@%ehg B yneri

part of the the doatin I so nt has evaporate and 10 with a
thernDsettlngaﬁéﬁyﬁé%W@IFEhlcle after cross-Ilinking. "Fornul ated coating"

nmeans t hgopol yner ing re@hit@lee pdNgmae! M@NESL 1R a&%@bave@atlﬁl Y$leS Aagdi tives
whi ch may optlgnally be added fo |npar%ﬁges ra

licat
char act er i st PO VEG T hE™ P4t &F DEREFRG &R dés?%ﬁ%ﬁe 3?8&&Hﬁﬁx§%ﬁmh as
opacity and eabooridiag ke diispersioa o theagodgue rmagionriadad tised dfer ei n

roans vater g0d el MRA Yootk valel ANty aall LG 9Lga0e sal Vet iy whi ch

t he content “wat er Peast I"€s 0 hydro hilic
sol vents inckadé- aﬁbyhaMeoh@E@ §@@@a&sbﬂ§oyﬂ@pamab 1m@nmabdk et hanol ,

n-propanglk, BubkaRelal $RAJREA Lulu! %olsodtlw h%tr%gﬁldea%q 'a%P%&HfHéO'

et her al cohol s such as ethyl cell osol ve cel I osol ve, propyl
cel | osol ve, EﬁtﬁlWﬁﬁﬂ(ﬁﬂﬂqﬁ§anf53ﬁﬁﬁﬁﬁlt@&r&ﬁﬁﬂra&ﬁ&eétﬁﬁla@aﬂ@%ﬂﬁ , et her
esters such @p@emwcme.lsl @Qleve e7iC Elraire taved geichy c@@ﬂs':l.@i:@.'n\ge oxcet at e,

di oxane, dineth Ifor di gcet ane al.caoh | _eth ket Qne

aLe?one, ahdafg%P ﬁydr %ﬂﬁdﬂ §F88ﬁ5|dLﬂe ﬁ?%aﬁ%g% g é&ﬁ%ﬁeﬂﬂgq(?
functional geoups-@nnetay30 lpeirppemalhat Neftf edil Wdtamahxqmazadﬂdlty of the
pol yner . 'éxag%%i:sofod UHeZ 3Ry s,v@z%ua%e'd“%' vde YEQHeg %%%!ﬂ e HdJe and

m xtures the Neutral i'ze refers to conpositions Ich can react with
i oni zabl e grd&ﬁ%1¥ﬁ¥qqﬂiﬁiﬁ59ner to affect water 35 dispersibility. Exanples

of neutralizers useigdndihd ke RIRS&Rpd RFERIMARANE WESUPYE R%SsaHBmR a,
and metal hydroxi des iaiclqdiag haod and Ko MieTddmentant 4
neutralized before it is blended with water so that water
25 dispersible neutralized ionizable groups are generally
evenly distributed throughout the polymer. After the
formation of the polymer salt solution in the hydrophilic
organic solvent, and mixing that solution with water to
form a water/organic solvent/polymer salt blend, the
30 organic solvent and water are removed or stripped from
the blend at a duration, temperature and pressure
effective for providing an agqueous dispersion having a
resin mean particle size of not greater than about 400
nm, a polymer concentration of at least about 30 weight
35 percent and an organic solvent concentration of less than
5 weight percent. 1In an important aspect, where the
neutralizer is an amine or ammonia, the mean particle
size of the resin is maintained with a stripping
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2 5 APR 2003 WD 00/ 18828 PC TNS99/ 21792 aspect of the invention the
neturdlizers are am nes and ammonia . "Cross-linker" neans a di- or

" pol yfunctional substance whose functional groups are capable Z) ARR 12003
coval ent bon¥¥ 0M883Bsed herein, the reaction product of an anittd’$t?3 n| a

with a car b@&iﬁe&bw&eprdzdms roresalian druhstantd aldy Sopvenshess” nmeans
a polyneric icle or, fornulated coatllé_% \F&?omtlon haV| ng not nore 10

than about f“:(\}é:r\/\@eémltﬁersé‘&ﬂ % means an organic
solvent. "Organi drsmlheerﬂlharmaa&m dfi quied pfuaEss neft udes nwentsimot [imted

to carbon ang hy [} grgg%ewg}b quid has,2 4§ %ﬁ).lén%é)&)iﬁorh n;}%e range of not

more than abou one at nosphere pressture drophilic
sol vent " SmeaiRd eF /S3IgRHIC tﬂ@tvﬁm'-s/mlg@lﬁ}blﬁﬁl{ty bhlendit cthere ais|@ast about 5

wei ght  per ceftleadyVainaiil & Rheans ﬁpm%%jsi % W iso @ ensi@éf@féingyd&@e u.s.
Envi ronnental Pr ot ection Agency at 40 C. F. 20 51. 000 of t he Fe er al

Regul ati ons ¥ e WG HeSE SStidt é&orb'fv%?érltlc?am%elfﬁ%]kﬁ s s* or "high

sol i ds for miedteat ORI dNY IORPASIdd 1Y SpRians ah cﬁﬁ&@@&@if&jﬂ&?t ed coating
an | mpor t anEEAGSRRLTS %vp%r%&ﬂab"sﬁvehﬁﬁéﬁ% Iorees Taedins pebeine to
an i nportan p nt to
about 7QO\I\BIMg.ﬁIl pencen thisyi |pis3czaasqme‘rg ASEMdasistids 2360E@R. ptéceading f or nmed
by applicati .t tio ay

substrat e, g\(}gﬁsﬁ{igeng 3{ n%,_o a‘i%egﬁt%é :E?E pr eseﬁ & rh é(zt_Fosés:"-??l n% ng if
necessary. 'TAGM GERAYiMg il cdheratshdEdHrost tm@@n%ar@r alRofhel at ed

coating ConROidryt iat wrnoducassea wal uﬁsfeacapwafgé e 4 e élﬁ@uh@g Or
bakl ng, but i ch provides a sat| sfactoré ajojranbl ent _te ture.

"Baked f or milat€t ot R TS 34 Bt A e AR
conposi tlison g;d*milqms)wrchem apicraasd |pzmq:nfstmmg |casswcmncﬂ1ealsog or baki ng

above anbie 9 792 -

' Di spersi on | n respec‘:‘t{‘F ?T(\)acge{l yn%??élatcpﬁvgﬁggﬁfég) &Pé :ﬁ‘?&fs %gﬁgti%ﬁé&
conposi t i on axs WorEHerks dm@iﬁd means that the conposition nust i ncI ude
a |iquid and par ti&'a‘%}.sscﬂeér%dlaé"k?e b:)’eéd iz H 4 e:[rh tant kg0l vee"

respect to a polyneric vehicle, formul ated coating rrp05|t|on or

conponent s tHEEHIC HAHER S t?\%‘“‘ﬁéﬁ%ﬁ%ﬁh viHiah +%V%F%§%1P%e@°d%@§ not

exi st i ldand Cblian:eoamrm@ a&t@ef@u:mp!\hﬂr ecl’p@rcbrg}iﬁ*ﬁd@tbfgeént ban si ngl _ed
neans a._Jliqui

nol ecul es ar.g detec h | ght catterln 1 i,

or Soli d t pa e Bt §98 of P (i v R BOGRr RIS M SBF bl e
means | i qui dsismqs*.litrmm@tkse)lsﬂﬁ;tiémyrewam bmmtaherram@ansf aaboqgui d.1s

m scible w S n r of 15
mlligrans T(#b V%éf gi%lab%%gdmcjﬁser g%lg?ed&? érlltg%lf%rg z%%?g% %?b@
reaction wi a0 d?ﬁ%fa%ﬂ%bj@f cﬁ?-i%ufprjes‘é%tzq) qulﬂeoft%@‘éﬁh%lPt &h8h as resin.

"Hydr oxyds nuiledesd) amy H oxydh Wl $€os Wy Copi 16e aheomERl eﬂttﬁﬂﬁut’édVa' ue"
is a nunber which indjcates the 20 cﬁ:xtent to which st ance

acetyl ated; §9 IR PRMEL TSR | 1947 4t o‘?c%”b’fasa?%ﬁ?‘ﬁ?/ﬁr%xpﬁgxr equi red
for neutral Ividcaei o $hekacks i gewer dehddetat ead odusaponptycagsing of

acetyl at ed %ﬂﬂ?l§isper5ion, a higher solids contents can be achieved.
In a very important aspect of the invention, at 25°C the
30 dispersion will generally have a viscosity of less than
about 10 poise.

In the alternative, the temperature of the strip is
below the temperature at which substantial loss of
neutralizer would otherwise occur. The mean particle

35 size of the resin does not exceed more than about 400 nm,
with a typical mean particle size range of about 40 nm to
about 200 nm.



"Thernopl astic polyneric vehicle" is a polyneric 25 vehicle which does not
require cross-linking for a coating binder to forma film "THesnPRe?3 ng
“polyneric veRighfisshe a pol yneric vehicle which irreversibly Gg@sssdhies
for a coating binder to forma film 30 "Substantially free of enulsifier”
.means a conpositi&n ant kmportapceashgAt-apdut ho. Snveight pepsdpmers

enul sifiers. wﬁgeﬁoeﬁndbépeaghe%eaf ihhgcebeagnkel RYER! AR Brgsenpstantially
free of emulsifier, As used herein the term"inversion” refers to a .35

phase changelWheRreignndBFLEABhEeBABEEEMES APl ¥PEFSe BREIEIOROr exanpl e, an
i nversi on taﬂﬁ@ﬁyﬂé@@? whar posyinbirei @htchi hrkshgdgedst Begeenl in water
phase such that ghases inver,t t%.ghange gron1a oil in water phase to -10

~' VO 00/ 18828°398143 R 9hg2BETAERYSA5 1 PPO¥ ™ 5 ‘water is of phase
Conversely, in anIhi aneimpomtess” aspecenpft hbenibveatpbasehdres thet becone
t he di spersed. .and. res Lhg.Lacre .0,V $C0SI ¢ ssoci at ed
wth dispers?%%@gggégﬂnébggggg%.gl%ggg'ggfhggppgﬁgygggegﬁgo%o%ﬁg%present

i nvention, thevelscusytpeortt BeasysebrudurtOnyepebsepsregntennilns thess t han

about 20 poi ggpedRdckNtfeVenyehfRemt antcasRaCto LesschBapriapout 10 poise at
25C. Stage One: Preparation of Resin 10 In&gccordance wth stage one of the

present tRAveRPLYMETS p&PEnELSEESsVAVRed PETCREARVEF2ER BRI/ C

hydr ophi | i c selgrat (Mhi chf hatsoht n { @do t oo i atbdunt t 20 sob wbahd tyni acwat er

Pol ymers usef in_the p t _invent,ion include condensation polymers such
as 15 polyesygégehggi 5 g%%§ﬁegéﬁgﬁ ﬁéight of about 2,000 to about 10, 000,
al kyds havi ng a nmdheenbasheweigbectl, abeupolyoedst 6rgbedditdom00, addition
pol ymers suc aekY! ko cRoLyMBLSHav RYIdnaRisecular Jveisghls@f At | east
about 3, 000 ﬁg§golynerscwhﬁch §r¥ hyb?idgwaScondengatﬁgglgﬁgngb addi tion
pol yner s1RhavRAges tmoWBEERal PRe PRP S 181 S| dRSL UKo 2994610Pn this aspect

of the invenpboihmedl kyde abdipel yesiar sfat@esyilhesisies raat Nt hen
dropped into sol,vent. .In an

, . Wh , lic.i hesi zed _i
et "oobaae toB HTBR e R, S B D "0
| ess than abdutrez@edndoi addivdoy polomeast, ssibcis wieeye ithedlymezahl e
arouns. are - SRSHacahaule Blel g $0UE B0eallrackenVablRar A0ho 38RECLL Of 11O

i nvention whére the’ionizabl e gfoup erive romsS sodr osul f 0)

i sopht haPPc acrd) valne &&i @tvaeadstn@dpPWé 30 as | ow as about 4. M nim zation
of acid val ues | eads ahothaRt Qe Ign RhePahkie@s iDMCh ta% @RIIVARIYON

resi stance, Eunidity resi stance, and early wa&gr registance. I.n anot her

i nport ant asPELRSoALSRETSEF At GOCAIEITE Witers thife HVERTFS®Wilth or

synt hesi zed hybaisiobeenicedb aseloegieeddftrion tthe ygreaupndorsi siddig ien

al kyl al cohol as I,SOpro I t | .. € ol .. _n-qar.

n- butanol, s 823{%‘3@ bl}?la%gl ?%(%ﬁt-at%t %%%%C’atﬁdwﬁg%bl}thaeno ,S%t%ﬁ%ceirdq 11 WO
00/ 1882823 5iArRugEs 3 hPEhrisholyrex ,- tilec Gedlisissdefveds afetthi cel | osol ve,

ethyl cell Ps‘a'i\é%er%ri%‘?ylzna%e'ﬂ&%@ M a ftUtaHouze oo sli\vehe 'Fetr@éntc.ar big ol and
et hyl carbitol, “ether esterﬁlsuch as,nethﬁl cel | osol've acetate and et hyl

cel l osol ve at&CaPEPSHtodn& NS IHVRATHAT t§E TR ATk PRBIRHAS net hyl
et hyl ket onethaceiywig)d aul vineigsamedreofain ueyl aal tehst. abbatpal, yoer anaf the

i nvention have a so] ubil ity at_ processing tenperatures in the hydrophilic
sol vent of aff 35@1%] é’l?&d’te éﬁawi}etgoglhﬂasperagg)ﬁ’tt, r£prfDr e preferably at |east about
80

30 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the effect that temperature and time of
distillation have when forming an alkyd dispersion with
an amine (initial values were normalized to 100 nm).



10 wei ght percent, based on the total weight of the conposition. Stage one
provides a resin in a hydrophilic solvent which can be stored, and whi ﬁ

" can be further processed in stage two. In an inportant aspect, thd A ﬁ 3
provi ded 15 WR 03838 one has a storage stabl lity of at Ieast REBLEI21792

nmont hs. Condensati on MRES bk ciquggﬁ -ﬁﬁﬁ i nvention,
" polyners that can be §§ sper sed |ﬁ%accor ance w t he present 20 invention

i ncl ude condensati on polyners such as pol yesters and al kyds. Pol yester In
t he aspect of the invention where @g&g@skthsare used, the polyester

pol ymer has a nunbei aver age % Lecu ar g@ % of _ahout 2,000 to
about 10, 000, pref@ ¥BFY - Sb¥at Oom?ﬁnﬁbﬁ BOBHBSTEN ARG XESECPUSE the
i nventi on whenpor€&XXhl ia the Eonmmahtedgcoap;nghelaeld balfoeel £idbout 10 to

about 50 DESLEARELY, 20R0L 418 HE OhoRDoUk LB cabOM Z5epand uhere Lhe

|on|zable 30 groups) ‘i nc ACid-Val Je can"Be As | ow as about
4. "Pol yestéisperahnbla palynef ahbohymas.o Tae PPirreyés vahtilsd emmay chain

of the polyggélugg gokyggge§§ngaﬁgrg§ghton products of polyhydric al cohols
and pol ycarboxylic acid | eS of suitable pol yhydric al cohols include

triols and tetrao?@aEEEH Qéndﬁﬁ" mgags ApRe2DI VRSB 18858 PETLDS99/ 21792

trinethyl ol piopabe thenebhyliabetlieae tsb&@eﬁhyda@xyéebbbha):easoaylanurate
i hol s _or diols that may

gl yceri and ent thritol. and.dihydric

include?ﬁeoBé 856%8Pse§?&89h9P8Vmﬁ d&nt’ Sﬁﬁcggtﬁ F&%e gl ycol, propyl ene
5 glycol, 1¢Sebat¥kahenglycol di et hyl ene gl ycol, dipropyl ene egcoI

1, 4- cycl ohexane d @l ( d cURi

1, 3- propane diol, F??ﬁﬁ%gg%gegéé%ﬁﬁ §?§St%h%o§g§?§elonlggggfgéggﬁéis As
can be seenSPrYRNERe PAEBEBAEe FétéwpﬁtspépﬁhﬁéﬂhélY@SaM@eﬁél§@ﬁhy have

- COCH gr OUDépt%hbmzl be aaa@a 3 hméaétl RekRgableeBPHAN AR e aromati c
carboxylic acids suc I|c ac terephtha ic acid, Iphthallc

0 Mbharhe aRR R rRe CSaRRoERG! FOEROpALRS: FORRIPY, aRdh
decarboxylapeopéstﬁebra@hhoaepbphahtg anddpoﬂemembthablﬁlaald blsg|yCO|

ester, and benzophengue dhaaliagsyl headthd: L3 uckaaldnal s, Snhat ¢

carboxyllc aci ds, pol yaci ds suc as tromel it ¢ anhydri As can
be seen froantha mek@p@ﬁc@ftwatﬁm agdabiyde oping ligv @ rgadiitd eealventodit 20

groups. Al kydilp the %%B%@htOBftQ@tbQV%@tb@”l@%%&el®“k!@5vﬁﬁ.Iﬂ§ed) the
al kyd polyner has a M aboyt 2,000 to abqut %3 areferabl about

2,000 t80abEHAMB18600°1] HM’?@WG%&@@@WPWh&W% is the
i oni zabl e gsQep, akhe saprdpaalols etahodl ,1@themlqun -goparefler ably an acid

val ue of aboqu 51 5 d. where the. i nlzable roups) includes
-SO H, the 56%8%93P§é g&ﬁoﬁé ég aﬁglabgﬁft UFERT & yd resin is an oi
modi fi ed polipebuernodsi @ tived bﬂ@@@bﬂ5|summeaﬁrG&umwhﬁtaﬂhasquﬂdon of a
di - or pol yhy 1cfghq%@®1v%nd oyl YelRBlet1RaShadal tan A der ivative

in the gresenc an oil car boxylic aci ed from such oil or

fat whi éf afeshyd gagbikedi Angr etdydh CRsdificdrs SeR RRLEHS PURYiaRy oil s.
The di hydri ge@hyROIENNEIA v GeRelateRindy edhye diialyoran aldgiad i C
al cohol ; SubFabg%eél%%%gé%yngéﬁg%lde, diacetone alcohol, methyl
ethyl ketone, acetone, and tetrahydrofurfuryl alcohol.
"Ionizable group" refers to functional groups on the
30 polymer that effect water dispersibility of the polymer.
Examples of ionizable groups include -COOH, -SO;H, -PO.H:,
and mixtures thereof.
"Neutralizer" refers to compositions which can react
with ionizable groups on the polymer to affect water
35 dispersibility. Examples of neutralizers useful in the
present invention include amines, ammonia, and metal

hydroxides including NaOH and KOH. 1In an important

-8-



-13 2 5 APR 2003 WO 00/ 18828 PC T/US99/21792 - glycol, 1,2- oz

1, 3-propyl ene glycol, butane diol, hexane diol, neopentyl glyzglAPRy2008er ol ,
“ trinethylol et hane, trimethyl ol propane and pent aeryt hritol. Mxtures of the
al cohol s rraW%P‘gbgsﬁ% enpl oyed, particularly to provide a 5 d&&TF&Y¢bRE ent
_of hydroxylaspeatpof te di.hasicicar, polyhasi A2 rsola red s dmy

anhydri des I o%led may be sel ect ed froma vari ety of aliphatic and
aromatic c?ﬂ‘%@’iﬁ c acids. Suitable acids and acid anhydrides include, by
way of exarrpl e, "atiqE s 1k 'd memrtshal ich -armyd:tiltyefurics.tnp:mdial ic acid and

bis 3,3 nzaphsnane 4 gt o nhpdr resfnd hese
aci ds and ar\fh %I’I des ma e errp oye to p oduce adag)%balnl\éc?é(;f propetties.
Additio® P&W@tlgm Snot her inportant aspect of the invention, polyners

that can be di Spey Sebd maoor dance Miadt 10 gYRRRNM dN\aNtdhd not ude
addi ti on pol rrers suc as acr. lics and incl udes %ol ynhers formed by

Di el s- Al dei? 20 9 1 19 ™R £ t'f&ithventi on where
acrylic is used, "Sdhsmmalailcl}pczlmnthassi' Miearf agnedAhetedian about 3, 000.

In the aspect of th e i.oni zabl e rou t he acid
value i s abou tg:a o&mlf%) %Ja%lfn%dﬁostﬂgcqndmvaﬁu % oc?ffe 10 to
about 2%. \M@rreatttwu oﬁnvzeab'raalngtomamcIQmm@mVQﬂte aC| d val ue can be
as | ow as about ﬂs%l%ta'crrﬁ’édrfs rﬁl&glégﬁq:hlgblt\}gr& invention may be any

acrylic resin whi has an acid valug wthin the 30 aforesaid range. The
acrylic resin neEyYBERRYAFBOED" 189013 nerdbid s idhyinglivdgs yout
unsat ur at edi £ HROXYAMLL &L i ttb QFatBcSn ahy erie:gmi Géh igity eIsi q-.‘@rd)qm/é ~groups of
the afores daC|d val etotheresn n acrylic or_nethac cester
bnd as des HEH BHATHIE Ay En 9 5 T AN R AT St yrrer | ped
with these aordnests. ol anphesplodre leretsydeni cal |y unsaturated carboxylic

acid -14 WO 00) ¥ P SRR APOR PCI RO Y 281(]1%,?{ cﬂﬁaa?:—i g{H%CHI de incl ude

acrylic acid, nethacrylic aci rotonic acid, male ht hal i ¢ aci d,
i tacorlic DI} IFACHNIALRY ML At cFeasaralait de, welkiht tRRXFRRE anhydri de.

Exanpl es of the efdyvi € &abtyanHs ad s etk S nWUl‘fE?)r Savd tdef Oz abye groups
ot her than -COOH include acrilamdo (2-nmeth ropane sul fonic acid), vinyl

phosphori ¢ 8§ & - SndERGH RRR YA b nr S F ot A 1%s Yt $re-Berylic or

met hacrad | csesi®Ey ohctheleramébyl XKempilywaosys acm,thaé g i ety arsy| af e,

i sopropyl ]19?4 rre#?) acrylate, n-butyl (nmeth)acrylate, isobutyl

(met h)acryla anyl (neth)acrylate) isoanyl (meth)acrylate, n-hexyl .
(met h)acryl ate, 2-Hrhghhexyids heoh) Sergh agel wdsl ﬁpmmtqmmmgl ate. The
(meth) acryl @6&%6§Piféﬁmz§e§ﬁ‘s 3k YA 8l €080 Cr rfiBl Do Ve ind 5 The ot her

conononers to be copolynerized with these nononers_may pe,” for exanpl e,

styrene, w‘FfVI‘E?ﬁh"eh%n %%?%bﬁ%smﬂ%re o?h%t%tyl%%“(%qkét PHHTFRE Pol yrrer s

25 solids, and in an important aspect of the present
invention about 35 weight percent to about 70 weight
percent solids as per ASTM test D-2369-92, "Film" is
formed by application of the formulated coating
composition to a base or substrate, evaporation of

30 solvent, if present, and cross-linking if necessary.

"Air dried formulated coating composition" means a
formulated coating composition that produces a
satisfactory film without heating or baking, but which
provides a satisfactory film at ambient temperature.

35 "Baked formulated coating composition" means a
formulated coating composition that provides optimum f£film
properties upon heating or baking above ambient
temperature.



I n anot her aspect of the invention, polyners or 20 resins that can be

di spersed in accordance with the present invention include polynmers which
“are hybrids of condensation polyners and addition. polymers. rheafry baggd

pol ymers nay b @mgsasonbi nati on of one or nobre condensation polPerarsss/arve2
_one or nore additi, I JLTBLS, value within
the aforesaid ranggﬂé‘:%% a nunb(?air§ \g\%‘e age %ecfﬁ glpﬂ&v]e\glslg %’? éj][ | east about
2,000. Exanplfesmuil afpgs icdatdgion s ampe sdidsian betrmrpmmirgmt;s ‘Fgyeefs for

vater - Based GRalbinghar Angy doids: iy e stpural oh Lpad

Technol ogy, 66: 89- 105a 30 199d?§E ihi ch i.s hereby incor polr edn%fl ref erence.
In a very i n@@rrtt&ﬁtleésﬁéﬁecﬁamrﬁa Bhierith o it Dol yner s incl ude epoxy

nodi fied gl kyds ompa@is¢asiery's, i rfGfadgecdrad fd atb At S&dﬂif‘@ﬁe nodi fied
al kyds, and Vfl ngl t ol LéAﬂe nmodi fi ed aI kyds. 35 Stage Two: sin D sper si on

-15  wo oo/ | TR Q5 ey R c?rhefr?tzsr ng*§H°Resin In an
i nport ant asmmatnsoftrtalte the/erdtieyial hénipdl yinerdissddlvesd faseednoth sxigt i n

t he organic % vent 41 le\@ egr%_eé,ﬁ%{g Wé%ﬂ%{sﬁm:}/@és sﬂ% rganl C

solvent 5 CO Inat1 o cordance wt 1on, neutra zer is
added to an @rr@ahmwa/mlwlﬁs Grechitedianl e hy rlekg it | St embumt

ef fectivgef or neutwerlihZzing thadLs N 1 Q4 deosi figd entagabd to render
the resin dispersihle in water. Neutraligzer 10 useful in the present

i nvention i nGRFFE MY A% Ny |drﬁstsé%f~‘f%d arfréhni A4S et hdRoFCHM 91E,

di met hyl et hmnsammlc%mmmmmwomwm@nol " herbanga k€ The
anount of neutrali zer add’jg 1S de e.r%ﬁnt %r}h etm stry type, acid value and
e

nol ecul ar vvel ns h onc'%‘1 lassﬁ'élt CLlner's the's ot zabl e group is carboxyl,

from about 30 to dPouitd Zmgercentr dfacik \@thbi)'xweagm)urpise anevipentofl i zed to

obtain t S %ﬁg f ops of the
i nventi oﬁ% bﬁr%llgl?l thcgﬁng)ar x;/él }g}yﬂm&dé h:?ecﬂl ut raI | zed I n anot her
aspect, 20 WREUTEHE 31 4AROS LB Iiﬁﬂglfels@%rwjoqrh al Kykrabket $EPPRRr is ni xed

with the pol yisddt ah amyis efd@ctiae, teudh ovd deeddn | east about 70 parts

polymer salt in lg han about 30, part Ive t re'l.n W th subsequent
m xi ng with water, %f)ﬁ%r h W pf ‘éhﬁ?gpé?s?ﬁ?io%

whi ch conpri e et 'ranfeat}uhara]ab@'utlsﬁ(hvmrgtls&r petn:cﬂmtmwaieait;e@asleel on the
wei ght of, heesgi el %u% h& ASPGEL dcd}ﬁd§ t%&’&ég}%i&? éﬁ"“ei iQecRQ'y”er

is an acry iC po mer |zer IS a I'n an
anount effectnux@etm q)frdwﬂd?elgaltam%a%ﬁ mswm%o @orwmrg@l forn less

than about 6Q,Rard=S CrHae SO Menta cdhes ea M d  Spbseasgninm xi ng of the
acrylic polyner salt solution with water the acrylic polymer will forma

di sper si on COTRRSTSE NGt bt rfbref 3R BhRLRC 78RRt ght percent water, based on

the wei ght of the 'drispetchast 5O ﬂ)dﬂy&né{ﬁig’ wémmlantlﬁsaepblyﬁefhe
i nventi o(ny,s[ vvhere t.he i.oni.z p is car boxg {e] ]%I rl% reqU| res between
F2 i's

about 60%% 0 ABDUT: 0T FHE ‘??%T AT i ORIt St abi e p5r5|on t he
pol yester reqeawsraboindedoro OO0k 1888 TNS99~/ 21792 - 50%to about 80%

neutralization to .S]IG g@tgm%t aﬁff&éﬂ)@ vdlecBeiyl & cy rggg%ﬁ]?lgbout 30%

to about 70% neutra lzation to I ze the di spersion, e styrene
modi fi ed al ky¥® wrﬁl%ﬁrwﬁqbb%oggogg%lnks for a coating

binder to form a film.

30 "Substantially free of emulsifier" means a
composition with not more than about 0.5 weight percent
emulsifiers. Aqueous dispersions of the present
invention are substantially free of emulsifier.

As used herein the term "inversion" refers to a

.35 phase change where a mobile phase becomes a disperse
phase. For example, an inversion takes place where
sufficient o0il is added to an oil in water phase such
that phases invert to change from a o0il in water phase to

-10-



5 neutralization to stabilize the dispersion. In another inportant aspect
of the invention, the process provides a nean particle size of grgsr pgd8e

“than about 400 n with a typical nean particle size range of about 40 nm
to about 200 AR Y¥1&Bsured by | aser light 10 scattering. The pGNEP2E3h

.be preneutraki zgdeby lmabifagﬁm@epol yieRfreMstel yiTetial anamine eofs iy sr salts

of the ionizable groups su as -Q00H,. -SO H, -PGCaH , nd m xtures, thereof.
The pol yner ﬁﬁﬁéeg‘r’o hé?g’li@ PhRERe FOES inf’é?d'beﬁt?ﬁ'@nﬁie SOAREY an acid

val ue, as nephasedalny tiher abiraespohddng dastrealseuti nd vifsciosd tiyoni zabl e
groups whi ch Lapm:Bart: Qfy b ARYIRLMETR 0L Al ready. neyy al zed. In this
aspect of thée invéntion, mononers have a poely unctilonality such as a 20

di f unct i oRal iimpowitiacly pepeicts Afhginet @riesemtpdnyemts arhatthel 96 sepsd thhhe sal t
formof the bgnis@blesekain: iy XD 0y $e6l iRdTIRARR ah A3t C where
A and B are -OH and/or -COOH whi'ch can forma 25 polyester in a

condensat i on2PeROEiSén ARG &N & YE¥CEIPFERY RERGFSup Je&Fs it GRIE coox,
-SO, X and - P@aYpoiwkerng Xsiex.an al kali netal such as sodi um or potassium
and one Y may be H, but at |east one or both Ys are alkali netals such as
sodi um or potassium In an 30 inportant aspect, Ris a phthalic type

di acid, such as isophthal igtame dnandleparatSORXX offesiX is Na or K, and

shere hagear bowyis 0cuns dacl BRG] TSP oY, ol yer. such

PCT/ US9912179RvVentd afian ah@3¢Eer dendemsaasoirasoinfadt @r 61 e o 388h de
made Wi th 5- (gedipsulfie) deRiHhabicrRtd WiinGh oW irgsuited n
condensati on %:il émir,s whi ch _are condensed thro@gﬂJI t.he tg%:]box I groups of
the acid wit FFPE18Y RE 83 Fups P Faine'S e ETMTH™

5- (pot assi osuhfventiisophitdhide acintiendsen aregialainiezed spodtyrer s are nmade in
this way,th ral i r | e | e hy; ilic
sol vent) 1§nd%iorq?}aétﬁt%lr#pséﬁgavﬁl%%rsggg&sl%%e IlrjlZ”uets"'(rgvjahlq‘lljzogfd %oqt{llnezp’ ch;ch{H | east 50
wei ght per ceabosdl 39, €000 iadlviges Madrigshia imelesiuiam weighdn dfrpdraudnt

aspect, when > $@oHdcs daliudesd @ ,andOH ZaP 19y AcH Q¥ agApoyt 10
percent of the _ionizable groups may bhe neutraliZed to obtain the “solids

| evel and | oRVIBGES, A2VIRS Fe MALERIS O YOOt E S RFent§3Gt 2BPYddi ti on of
Water In the 3P©>oto s—;irﬁg Pl 8ieage Wi éo%zt&mymﬁ@égss;f \r/]@irﬁedwﬁd ;jin;gu aar;]d
tenperature Q qut 25C. to about, 65C. is mxed wt.h.qr to the
neutral i Z&d Féiaalﬁ:lsoﬁ Lﬁqcié’ﬁ‘}eﬁ_so&barv e 5t rceuslaprr va%l(?ehots aﬁdlagtr lrf:'eaasnt
particle sizedow0 2,00n i rportiers st of thwe inwenttian, altkydsiandl
ratio of sol ?"dgé/lésfté@ lrd ﬂﬁ%d&"%cﬁrﬁedé dHLR AR W Qs thabout 0. 45

for al kyd an yester pol r and fromabout 0.1 to about. 0.45 for

acrylic pol y®VeRte iWaLeas r AGY 06C dd1 VERERSS 3% 1T SRt antIt o

ensure 25 thafn Iimesdaoit dogsediotot ake pldeandibd NG dIisagaeits stadepi ng of

sol vent . T?e amount . of water.to be E}_?Ided br%%/ b7e %}re ter than that required
0 & & ot

to obtai ft h&HA&GTEIEDHS & drethdhdha 256’ St er | oss

typi cal |l y occdmporhanmaegsmdaentwitirst iddatian zable systwn 3re eqUOTKRS
sufficient sqly D& NHY ng Pl ioret ter
addition. | n(%abnoqg tlgc}r n’%{]ﬁle as;ggic:t o#rpt%gvll elrgﬁ%%%%.%gr%eﬁéé néay%r%vghi lic
sol vent is addstEntol amtwerethdinal yQHBARIEht B NP a HadrTe§F fromSFebival

of Solvent -18. (sodiosulfo) isophthalic acid), the acid value may be
30 as low as about 4. Minimization of acid values leads to
improved film properties such as corrosion resistance,
humidity resistance, and early water resistance.
In another important aspect of the invention, the
polymers are blended with or synthesized in a solvent
35 selected from the group consisting of alkylalcohols such
as isopropanol, methanol, ethanol, n-propanol, n-butanol,
secondary butanol, tert-butanol and isobutanol, ether

-11-



2 ~ APR 2~Et 3 WD 00/ 18828 PCTNS99/ 21792 - In the next step of the
_process, the organic solvent and water if required are renoved 5 SH iogeed
fromthe neutralized resin/water/solvent m xture. A reduced atnospheric
pressure may WRUYMPEed to the mixture to aid 5 in the renoval Pef/USE¥3}éRt

.and vater) Idy amd [PosLant a@SReChy 1 VaEYYBL Y. 2BE8y &reguaBeBEV%Z inches to
about 29 inches of nercury.gauge VVth | ower _ t enper at ur es, her vacuum

must be used®EP¥erkRelBPYERL . PEBer CREALEPLNS! eRBERULUFBEPAESEI £0FN | ess

foam ng, as é&myﬂibiwﬁbeélyaéuuarcey@ées with hBemsuhi;aceet eBgboweof the
bubbl es helps to break.the anot her aspgct of the invention,
d

sol vent / wat €t°F? %% r# %eﬁtﬂYfhcﬂgg?sﬁgvﬁgagﬁbﬁFFe tRFBUGh t he use of a
heat exchﬁnmmmeihyiﬁérmamede edthaagenenaycobdlicemdibyill kahyadn ti nes and
15t t t.

Fpor tant - acuaer Ty thetOfE e ntiantEELRARAEELERL L STCORAL - Bl 0T
wei ght percdm@lY@E%®o@f SDemkngﬁﬂtp@ﬁcbﬁvecansﬁéuéﬁﬁaFMeétfQIOQEﬁydPand

pol yesters, 2fn ré@@§ésab9ueh§0hyekgga p@&cse&vgﬁtaB@uat4§e&@h9Bboa%rCent
can be attained for. acrylics. |In another as ect of _the invention, solvent

that is renov@d"e:FbePPLFERF ed™aR8 PEEE%Ha AYsPhpl&afFashost Afitipl e
stage disgilwaigion persehti cbastdt oncthRantbbal2Gesghvest eheany

contam nation. In an alternative aspect, the invention permts manufacture
of the materC%P%% l%ﬁ fromthe polynmer using one reaction vessel. The
wat er di spersi on fagheonavenoivodedoasrasinr équiar byémopbifyicngodgents and
does 30 not a t At P e 0 ght of
t he conp05|t?%%ghngégrbgnggagg veggﬁgkggght éﬁdpétFP?ggggnBo%%%ﬁg%?OIvent
In an |nporth%ts%%ﬁ%chothelaqﬁéoa§PGF§EéFsﬁéﬁe§6mt&hﬁsrﬁﬁéﬁléﬁéﬂﬂd@dZ to
about 2 yvei ght pesgenbnergasi & sebveygk. s8apihecyabver adi 3paksi aBook ihe

i nvention inclu es the water dispersible amne salt of the polymer as well
as the unsalTPFE®S pol yner, but in the aspect of the invention where the

i oni zabl e group is a carboxyl, the -19 WD 00l 18828 2 5 APR 2003

PCT/ US991 217 e on of the invention does rot have Less

t han 30 percé%%‘ﬁﬁgT'QB Sl xyl groups of the polyner neutralized or
converted into a 5al&n ASPPrEaRE| dSREeRbePLofhehdnyeryden .  gbes YH6WS, t he

hi gher the 5:pgfceah BE thpééééexxh geeaeaaaeetuatPOkmge@r@&%ktbe
neutralized. Where, the ionizable rougs are - to maintain the

di sper si®h bEBYPRRIGRI dRCAPAE 6P EEAS tigp BS&¥P35§0@PGP Bfe car boxyl
groups on thgopptyversshadl d1kedseutralized to the salt. In an inportant
aspect of 10 the invention, about 1000 of the carboxyl groups on the

pol ymer are neutralized to the salt and the dispersions of the invention do
not have norBoiy@stabout 1 pound per gallon of dispersion (120 g/1) VCCs,
and in a very | meht 8k aspget biecdbsnaehendias abeupdlyveshaiada er 15

gal l on of dispersion VOCs. The water dispersion he“i nvention wth about
0.2 pounds pefedal FBR Peéyﬁ§t§FaBPéYPﬁFo R étnP§§§F ANEFEIL freeze-t haw

cycl e, ags P?ﬁl@caFQUtwélbpeelfTIh?E/§?§u@S2 f@@eg@ a$@Mtcgglfsopaane ced
| NCr ease W nm anpun ven plrca y use
for |atex sygfgﬁEFakﬁyi SPﬁagfoigpégt %P g’%ﬁﬁentl8nt ASFEY & ¢
vehi cl e whi chheaynibensaiondwhedeat- Caolli st thenjerdtzabée gorqupovitde a coating
bi nder of a gegg'gglﬁg”ﬁgsbbbﬂQ 1b”t%h%%o%%p%§és% relFaG- A e Rt %%1d?5 wel |

as the aspec e i nvention which oati ng binder which is
t her noset mnFﬁlﬁecpés§bpﬁﬁkﬂﬁgt@géﬁpuéb@ﬁe aﬁﬁlémﬁrﬁeﬁﬁéréﬁwﬁé§blﬁhe

pO'Y”EVIQOVGBkéhP(WW'QBdl%@%%de%cﬂﬁe Mﬁéeécﬂa59§i§éoaaﬁfbéhgs'ﬂ&@nébon
provi des a f0£ ated coa conp05|t|on havi ng VOCs of | ess than 1 pound
per out 4. "PolyeBter" means a polymer which has

0

-CO- linkages in the main chain of the polymer.

35 Polyesters are reaction products of polyhydric
alcohols and polycarboxylic acids. Examples of suitable
polyhydric alcohols include triols and tetraols such as

-12-



30 gallon of fornulated coating conposition, includes water dispersible
_polyners and salts thereof having the above indicated nol eculag ARR §g8s and

not only elinyhabss.¢ need for, but is substantially free of espysédjptos
surfactants and coafescents. 35 Water dispersion of such high nol ecul ar

-wei ght  pol ynersngirhl efeprordae i nyr biedeyl ol ehhaner oveds { hydrpeyébhyhhce

charact eri sti &sc Mttt OC! &igs o Ditle 2rend ezlni.ifé{*gghf?toi mpzgyed |ay down
per formance of the wet_-20 V1 O 00!188 2 5 AP R 203 PCTTUS99121792

film enhanc®th¥3THs RA FePo¥s ehediPisn PRt aRY, 1RGLEER RROPERB¥: ti nes,
i nproved corgpgeeM, reshstiplol i hyGapesipassthyBsher glyyol | bptopiTBse

[ d ' istant. fil harder . fil br asi istant 5
i1 ms, artl |FHYOVE UM DREY- a8 SHAREL 11 FhRERERBoPSREP ¢ vehicl e of the
invention alé&tpypopylees gbatohg bihdeygl¢MExan@r©vmdthamelioEsterﬁiayioIet
resistant” dﬂéé‘bl@réa&ﬂ&rm’%f%ﬁﬁ?d&{ff{f&ef rom §‘g?n§§ﬁ§8€sdi81" voC

fornul ated coating conposition. FITms provided fror “l0"invéntion are
i nproved ovek: ¢ hzgxaredynboudnd ndimephakel cPepRlenbnsaotd WAPMPAL edudsbl e

systems of |oxh Bk esabar £1Weh Obke t REF OPPhASt £6 OUPANOSS1heaPPsEt ting
polymers requjrin cross-llnqugﬁoThe foll owi ng exanples 1llustrate nethods

for 15 ckfrydhgPRots tHRY i AYERt 1 ORCRNETeHRSIt d be understood to be
illustrative of, tatbowylicnatidg wpdhizédeiscope dhvéheiobnvesyiva which is

defined in t end i L X YD Dl S| ON_Synt hesi s of an
Al kyd Pol ymc:?]‘:’?Org‘%l%l(.LJ g%’éﬁ%?{érrsc ogéég/%o%%hzé%ﬁg@&cﬁ%%émﬁg%har ged to a
round bott ont¢repikteallppedici thhehphtkeactdl uphthakiei ¥ehydandeni t r ogen

bl anket. 2. Jhgefhpske dRspherd et 9c 130 H&ﬁﬁ@ﬁé_léﬁ@t&S&QPSoi‘?QaZg? grams of
trimet hyl ol propane 20_grans_of 25 Imtic acid, 15 grans_of stearic

TMP) (0] pal m ( ( -
aci d, 88l3Yyr ahBtHRChenzaPRtART HC (BATY ) 6BBT gPARE2bECi 36pAt RAFEEYERLd (I PAC)
and 0.45 gragstef, FASEATeA16Phéfbhe Al 0EREPD YR E added uhgh nixing. 3. The
terrper ature was I NCrea

steadi | y.and_gradual |l y ed 30,to 220.degrees,
cont | gr ade. ahdC bt brRPREEe BPLRTRAL FoRthErEY T iobBics: 2470 RELgonigsoa 2 5
APR 2003 PCT#@&1599¢ 20 79Red]l ithenathedatdd VaMBe. waBs4cédn bhestenpérature
was reduced 1 S, centd gr i on
ow tched to GiStoroRePEerLioRh R AL8- 28] boF URVE SaalEROfRl TUAHRR,
anhydri o0 ( THAPURBs added to the flask and the tenperature was maintai ned
at 170 degrees centigrade.

Alkyd

In the aspect of the invention where alkyds are
used, the alkyd polymer has a M, of about 2,000 to about
10,000, preferably about 2,000 to about 6,000. In the

25 aspect of the invention where -COOH is the ionizable
group, the acid value is about 10 to about 40, preferably
an acid value of about 15 to about 25, and where the
ionizable group(s) includes -SO.H, the acid value can be
as low as about 4.

30 An alkyd resin is an o0il modified polyester resin
and broadly is the product of the reaction of a di- or
polyhydric alcohol and a di- or poly- basic acid or acid
derivative in the presence of an oil, fat or carboxylic
acid derived from such oil or fat which acts as a

35 modifier. Such modifiers are typically drying oils.

The dihydric or polyhydric alcohol employed is
suitably an aliphatic alcohol; suitable alcohols include

-13-



6. Waters of esterification were renoved until an acid value of 25.6 was
reached. 10 7. The tenperature was reduced to 140 degrees cent|? ﬁh%ﬁﬂ
the polyner wasg transferred to a flask containing isopropanol éA
PROPERTI ES OF MABR¥D soLUTI ON: Percent Solids (NVM) 70. 2% 15 79921792

-/(AJA?(/#ZZI 35 6 I\/blgegmlfar \mé,izghtoz( M‘],)3f-:iﬂx%h })\zﬂesm:)sjn}?cdlc,psbuﬂa’&ﬂé cf’t@p,arla?x@meof

y sper si;Qn nms_.Qf  t.he ol ytiQ ano

(1 PA) was chapggﬁ tneogﬁﬁ%¥ t%ﬁtonﬂfﬁ%&hygﬁaipgé &k%4&15¥§g&§e tondenser

and receiver. tZlmEmélyﬂJCdsiromm@atdedaetmmmUrm cerfixpexckes wfhthel d

m Xxin 3. U r dqa I T.
Xing. parico%q@ t);h ﬁiél dmp xed ;B%rfﬁlédlaeﬁﬂy @@%o@:@?/é &N

was added directly i1nto 15 m nut'es
001 18828 25~ ApRixeds qnmnqgsgmfzmwylcmtm%m of water was than added

over 1/2 hour. Aft@heah]a.h%fsﬂd”'%x\/\@icﬂ! s added, rwlcf&rwép@@@hh@ued for
an additional 1/2 hqur acuu was appl i.ed to, the flask and sIogA
f the

i ncreased 5 t GTRYPES QW 9 SREYTURSE I (2 nfRY HE WY e°
flask was mai ranajpnreﬂtnai Eey)! dﬁgj’rmme‘m:ﬂm}@de.c &cmuumm}ﬁmtanuesl

until 555 gra istd] t t uu
step was 10 t%rdg ac%/dsw sjére]ty spl cﬁserb\“}; d&% 6%1??%#%#@ e5|¥9§ amount
of distil L& e agdsl omthdiddic taﬂré’lwh”cluiﬁn viegPmirdieeri vk ithean@seild $ i hig3 pr oduct

anal yzed. - PROGERTES(Rooks MY DIPERRLON 1 d Sufiefeie S0l iigler (MM o80. 8%
Vi scosity (cps) 355 EXAMPLE 2: ACRYLIC DI S ERSICN %ént esis of _an Acrylic

Pol ymer: 1. 1466SH &R H abRHPAHGIIST PRY RE {0 produce a

balance of properties.

Addition Polymers

15 In another important aspect of the invention,
polymers that can be dispersed in accordance with the
present invention include addition polymers such as
acrylics and includes polymers formed by Diels-Alder
reactions.

20 Acrylic
In the aspect of the invention where acrylic is
used, the acrylic polymer has a M, of greater than about
3,000. In the aspect of the invention where -COOH is the
ionizable group, the acid value is about 10 to about 40,
25 preferably an acid value of about 10 to about 25. Where
the ionizable group(s) includes -SO;H, the acid value can
be as low as about 4.
The acrylic resin used in this invention may be any
acrylic resin which has an acid value within the
30 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 wvalue to the resin and an acrylic or
methacrylic ester and as desired, another ethylenically
35 unsaturated monomer copolymerized with these monomers.
Examples of the ethylenically unsaturated carboxylic acid

-14-



20 round bottom fl ask equi pped with a sinple condenser with return to
reactor. 2. The flask was heated to 83 degrees centigrade and Zﬁ‘aﬁPR 2003

“tenperature WagoRgBhdkhgi ned through out the course of the react’ghpyudnire:
130 grans of hygroxyethyl nmet hacryl ate, 606 granms of nethyl nethacryl ate,

610 grams of butts-23urdpide Appedode viropl 168281ifCTNESheFZY 92 ABLAaer yl

ate, 54 gramefofehhACiy¥iaC mailadiangdc{a9rpAEnQlik- UMl Rereehoat gcware
prem xed and added to,the rans of TPA was

flLask over 3 hours. 5 4. 700
t hen added anﬂ15¥§?ﬂﬁlﬁoﬁ??ﬂueﬂagﬁ%FIaa ¥?§&8§it9n8f1§689n&ﬁs was obt ai ned.
PROPERTI ES OFafidid AGRYL| CEShpTe ONb £ 16hPeeerpl e Sokalidy( Mibht4@a8edAci d

Vel ue (AVA) 25.00bkecyler VELODL,(EN) 3583 Y 5E0sLEe (cPab 08T e

Preparatio Spersion Fafns o
i sopropanol (&2fAllamsdohaRgmethplap2opaner sndlindibotcdd) | xdkyéqui pped with

a sinple condghsetnandor seehyehngloodiutherblask vascbaated ! e degrces
centigrade w d mxing. 3. Upon reaching tenperature, 5.8 grans of
triethyl ami necf TEAG HB85YhdHeArdPRERREYYAEOCERBYT FBSKkUEARIMATREY for 15

n} nuth es. 20 4(m§89)g&gfa_eé_,Wét;ﬁ?lV\@iﬁethﬁacgﬁgédeQVQég(%&%p?Qulr- 1/Af2 t ﬁr all5
of the water ) e xin onti 0 n addition our. 5.
Vacuunlmaigapgﬁ?ﬁﬁgﬁﬁﬁ %gkﬁ#ygfﬁ@éggséﬂepg?ﬁcﬁﬁiﬁﬁﬁnl6FO%§tVﬁches of
mercury. The tmaperatuytadk,thea®Plf (mskhhasrghbnkai nedaayl50 degrees
centigrade. - 00 -M@&? /138 /217 ; um war
conti nued unt?ﬁegagagfgggtéf gistl ?agg“égégggggéggf kt%§89%P§§9guring, t he
vacuum st ep wABSEREREYHAGLEi 3BEsPt 9Pl kémgbsepgasylate. The

(meth)acrylate represents an acrylate and a methacrylate.

15 The other comonomers to be copolymerized with these
monomers may be, for example, styrene, vinyltoluene,
acrylonitrile, or methacrylonitrile.

Hybrid Polymers
In another aspect of the invention, polymers or

20 resins that can be dispersed in accordance with the
present invention include polymers which are hybrids of
condensation polymers and addition polymers. The hybrid
polymers may be any combination of one or more
condensation polymers and one or more addition polymers

25 which combination has an acid value within the aforesaid
range and a number average molecular weight of at least
about 2,000. Examples of hybrid resins are described in
Padget, "Polymers for Water-Based Coatings - A Systemic
Overview," Journal of Coatings Technology, 66:89-105

30 (1994), which is hereby incorporated by reference. 1In a
very important aspect of the invention, hybrid polymers
include epoxy modified alkyds or polyesters, acrylic
modified alkyd, styrene modified alkyds, and vinyl
toluene modified alkyds.

35

Stage Two: Resin Dispersion
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7. After the desired amount of distillate was obtained, 5 the vacuum was
br oken and the resulting product analyzed. PROPERTIES OF THE AE%X@%?

- DI SPERSI ON:  Percent Solids Viscosity (NVM 33.20 (cps) 300 10 2003,
PCLYESTER DI SPOR&IEIWB Synt hesi s of a Pol yester Polyner: 1. 105BCHU&PE21692

neopentyl gl : ye har, to a round bottom fl ask equi pped with a
" packed colu N%QLréyfglnu %hg—gﬁgiggen bl anket. 15 2. The flask was heated
to 130 degrees cedli gnadepantassoagosss of thiemdtivEinglisropdie EINRRer1035
grans of isophipakicraeidal iRAG) ¢ 11035 oAtk b iadiRG et G AP AL 0. 45
grans of FASCAT 4100 gEIf_Atochen) were added wth ﬂ]XIQﬁérZO 3. The
tenper at ur e RBENEt Ba¥PAy WAkE GPEJRILIPSINSPEALOF IR I FUSH Ees cent i gr ade
and waters ogofbifathibeati ga wererdameecdich tWeedrniketdeid val ue was 4.7,
t he tenperatur reduced tQFé7 degr ees centig;ade and .t he node of 25

i

e_was .
oper ati on magegﬁf?iﬁéartﬁsaagP Rt AFoCEPAEGNdERSYFERE S IUE A \pR 2003 WO
00l 18828 PGTLLS08i21792 the 2@sigr Ams aaf amoumel leiftfiec tivey didde ( TMA) was

added to theg&h@?ﬁ%n&;h%@% 3 Wee r?‘é%%i@%i %h%ifflg:q e 549 deqrees
centigrade. 6. ers of esterification were renoved until an acid 5 val ue
of 31.9 was FeREREJLh?. reRant dipeeasdbd endd wadeded NeULAB ldefiees

centigragdg apdetlie Bal ymer P%%eh'ta&%fv%rnrt@.@nt Q n2 11ldRS b GoRLa K _
i sopr opanol iﬁg§%9QPRCPERT ES OF THE POLYESTER SCLUTI ON:;. 10 Percent Solids

(NVM) 68. 3% | 6@ ERMPP131. SINECEGRCr ATt SERMSPRYZ7 &F A losi ty
(cps) 4125 Pampaeat ceamihoRal-yeshen -D-grersinel ,1NabH BHD ypwns of the
pol yester sol utiop,in_i ropanagl_ . (I PA). S rged, t 5 liter round
bottom fl ask equigggda&gﬁ taggi%EPérg&ﬁ'gﬁéggﬁgﬁglgbg%éﬁﬂqeﬁf “fhe flask
was heat ed t ohBRigsgyesypeeneicddave lwiet lrnd Imdleicvilay. wEO ght .Updin ragechi ng

t enper at yge, aggeegrﬁ X O‘Efre]-%g.eggg'ﬁ&z%fbl‘@tg@'ou@]qs‘l%agfkﬁ@lm ﬁfBEPrH%BJ]tf or 15

h [ .
hydr oxi de sol ution (19% was added directly into the sk and m x
mnutes. 4. 1956°g9RRM% Cof OMBREECOREs AthdMeaFdePBVEr I MR FEE 25 After all

of the waternwagraddeed moXiobgadas thentdoluerd flevean aaddiltdwonalc Wed-dour .
of the dispersions of the invention, but all of the
carboxyl groups may be neutralized. In another aspect,

20 where the polymer is a polyester or alkyd, neutralizer is
mixed with the polymer in an amount effective to provide
at least about 70 parts polymer salt in less than about
30 parts solvent wherein with subsequent mixing with
water, the neutralized polymer will provide a dispersion

25 which comprises not more than about 60 weight percent
water, based on the weight of the dispersion. In the
aspect of the invention where the polymer is an acrylic
polymer, neutralizer is added to the acrylic polymer in
an amount effective to provide at least about 40 parts

30 polymer salt in less than about 60 parts organic solvent,
where with subsequent mixing of the acrylic polymer salt
solution with water the acrylic polymer will form a
dispersion comprising not more than abocut 70 weight
percent water, based on the weight of the dispersion.

35 In a very important aspect of the invention, where
the ionizable group is carboxyl the alkyd requires
between about 60% to about 100% neutralization to
stabilize the dispersion; the polyester requires about
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- 26 WO 00118828 2 5 APR 2(~3 PCT/US99/21792 . ~ . Vacuumwas applied to
the Bask and slowy increased to a nmaxi mum of 29 inches of nercury. The
“tenperature of the flask was maintained at 50 degrees centi gy §dspR 2008.
Vacuum was cWe 0rigsas unti | 635 gr ans of di stl |l ate was renove CTNSS’?’R)”?? me

_during the \@euyy é’dtsz. é/ &ag&e“opéeg gd 7. After the

desi red anount of }tstl Iate vvas 0 tal ne e vacuum was l%roken and t he
resul ting p@?ﬁf&r%@%né%&?rmmqy MR QA S ESTER I SPERSF ON:

Percent Sol Ir{é%dﬂﬂ\imzétqénvc%%émﬂm)uw?&@%l&u4 axﬁﬁlﬁfe BASED ALRYD
15 Synthesis of a SSI C‘é‘/% gg%uc% . 461 1 of neopent% %)ycol
(NPG), 278. STFRERE S°%: % %ﬁ Pt PALORE ¥ ans of
wat er, arsd Qaeﬁﬁ::grlmm@ofmeﬂta@ﬂ&mrtﬁq@mmkémm round bottomflask
equi pped wi th con e ature control

St Tng. "o the i e e S A e (SR Ui ohe vEEC: o
contents becamressabideldgmquanad trrsiiekey sike Q%npcetr anco.nre wvieznt hen set

to and maintalad Ao 1AOCwuH id d é‘a]?(tr&laraﬁl £ £ ands acod value
as neasured by titration \Av/f’;lls a*ovﬁl -27 2%5 APR 2L3 V\DOO 828

PCT/ US99/ 21%@%@&%@ st%falsmtm?qpasféa ¥ IMRAPHISHeRY 1129996 HiHMs of the
SSI PA/ NB@ acg:&g)jgev&;{@grarrs of pentaerythritol (PE), 368.2 grans of

Fascat 4100 wer e TURGHIIT SHE TR TIo G VI ahparittha e 1o 1300
2. After an pgwiymdheritenperstlus emase set aand8OC. sainds sabnchder eaf ter the
first waters Of; SR04 IGAId AL £ T&B8d- .50, -PO,E, and
' mixtures thereof. The polymer made from these
15  ‘"preneutralized" monomers would have an acid value, as
measured by titration, of at least about 4 if the
ionizable groups which form part of the polymer were not
already neutralized. In this aspect of the invention,
monomers have a polyfunctionality such as a
20 difunctionality which permits them to form polymers that
also have the salt form of the ionizable groups.

An example of such a monomer is

A—R—B
g

C

where A and B are -0H and/or -COOH which can form a

25 polyester in a condensation reaction and C is selected
from the group consisting of -COO0X, -S0.X and -PO,Y-,
where X is an alkali metal such as sodium or potassium
and one Y may be H, but at least one or both Ys are
alkali metals such as sodium or potassium. In an

30 important aspect, R is a phthalic type diacid, such as
isophthalic acid, and C ig -S0,X, where X is Na or K, and
where the carboxyl groups form a residue in the
condensation polymer, such as after reaction with a
polyol.
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10 3. The tenperature was increased in 10C. increnents every 2 hours until
210C. was reached. After 2 hours at 210C. the partial condenser was renoved
and a straight total condenser used. 4. Waters of esterificati @wife200d
renmoved untiwwmna&md 15 value of 4.7 was reached (as neasur ed’ctsws99/21792

CLiiration). S The LRIPSLALULE obothesedstar yaydeduced aad ahe nea

al kyd resin poure cans use. arati kyd
Sol ution 1. bafhmadeam&m)%d (@adibeailde)i nsapamalc;\peracmh whieah 208D gr ans

vere wei ghedebiie an2 Iotnfa%sa@%@k B%tlg%@r a3k dwppedddy Londenser . 2.
The tenperature was heated t C. er nitrogen bl anket and then 1B7.5

grans of ISBBF@H&HOF%F@‘I:QH’&E& TFREPEe Rife LU RS It Y Hdatiee s o B2 and
hel d 25 Eor gaBupeur un@eiageodotild Be ddneThd eSS -N( pEddd i@kulado)80 per cent

lid h d d -28 00/ 18828
By epar bt .Wi‘ﬁl%egﬁéﬁﬁ?\l% S ol shS A SRS e g Tere 450

grans of t hehssl RAybasde a:lem;tatarleglettﬁ polysepr gieandld Wwer esdiedtled im 60C in
2 lit e
a i ter rg 28% Wlll%s iéf@.q'%élgpe%n\@f T:.Iﬁ %Ltrf I ort:rgntt.I ad{d]eg:tr% "t he

condenser an rans of mate were the
flask at a @@nmraﬁtlaeﬂ é”oé\Y@t“rZGSmaﬁutl@@SCTﬁ’é’ MediGite RecarHersHatll et 60C.

for 30 mHnNUE@Sch. he«drmﬂqrc gmtkemvas redded mybﬂtsarﬁg el Wibn
aspi rator vacuun1mas aEE h%g to the flask. After 108 ﬁns of distillate

were col | ect88:Fthe B ig ?ﬂel?Faéﬁb%ErgreBBP gvs £Ft 8PBYE At no
time duringibheeraemtmct ehendoriilzanad eamy OnpsC oGyt p@mé«&nﬁﬂ&z&ra&@to 15

Properties P t ( ND-4): 193 nm
and nonodlspgﬁgggEﬁi%P%§i§E§vgé%%i %ﬁERﬁ IS&E&%Hﬁkﬁﬁocgp%#LeS|s O An Epoxy
Ester: 1. 583spexss ot arkbleyd 2B iHer cul es) was charged to a round

bottom fl ask equi pped with a packed col umm, receiver, and nitrogen bl anket.

2. The flask was .heated to 130 degrees centlgrade and
15 Addition of Water

In the next step of stage two of the process, water
having a temperature of about 25°C. to about 65°C. is
mixed with or added to the neutralized resin solution.
Lower temperatures provide smaller mean particle sizes.

20 In an important aspect of the invention, the initial
ratio of solvent to water (solvent/water) is from about
0.15 to about 0.45 for alkyd and polyester polymer and
from about 0.1 to about 0.45 for acrylic polymer. The
initial ratio of solvent to water is important to ensure

25 that inversion does not take place during subsequent
stripping of solvent. The amount of water to be added
may be greater than that required to obtain the desired
solids of the final dispersion. Some water loss
typically occurs during solvent distillation. The system

30 requires sufficient solvent at the beginning to
solubilize the salt prior to water addition.

In an alternative aspect of the invention, polymer
in hydrophilic solvent is added to water that already
contains a neutralizer.

35 Removal of Solvent
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25 547 grans of Epon 828 (Ci ba Geigy), 128 grams of bisphenol A, 0.4 grans
.triphenyl phosphine and 2 grams of zirconiumoctoate (120) were added w th

mxing. -29 WD 00118828 2 5 APR 2003 PCT/US99/21792 ,. :'::e & BrAP% #Wre
was steadily aWA0YIs8Rial ly incr eased to 220C and waters of est &GTHYVO4R18h
were removed. 4. WenHde,aa & %rdé&%st SRS &M Was-SBdiged to

140C and 504 grans of Papolyn 327B 5 (Fbrcules and 135 granms of SAA-101
(Arco) were &ddedater fife hediidred §ie e Meh @Y fta’%ﬂcplifrdacﬁ}%ﬂ"l‘ yh&icreased

to 220C and wafieyrs 10fz s tredd ifr Latd Y sine e e r 6. \NlafedthﬁedﬂCI d val ue
was 4.2, the te%néoerature was 10 reduced to (131140 ner was
SRR

d.t
transferred & %H%esﬁ&%(ﬁﬁ%ﬁs,ﬁﬁf‘g %0 € 2 rt&eﬂl Jr %%Iru?r%lhdwas
nmeasured & 8% &MhesaterdsvadIN) dal vesupraphnater?. 78 agr ampaftdrite

resulting resj ut aﬁag.% SMeL
rai sed to 80%%6?2’14\}%#%%@%% e|1c5)fnlla %S%Aﬁ?azno%v\ire adz&%&%‘t"%&
m xi ng. 8. Torhed |l eyt FANI- stWirldhe, OWRY tRTeRRFrafusRT I3 ¢ acid and

5.0 grams of Hr&%ﬂ'vé@l&@tnﬁﬁé@b@dﬁﬁmd%@mm saddad sl ayeand
continuously over a 3 hour period. Sa_tﬁifter the addition of nonomers and

catal yst, terﬁfr?rcatt%ﬁre GRS THEE P HI BOR 1FftS 1T s 12 9d9B T onver si on
was obt aiied Higthdheva@aat | arup 126 RH(REF{HEE&LGZEaTddE tEFi@i\brESil’fR:hePer cent

ggl 5222( T\S/CI\)/DO - E\QM\%%Z%@%} ar at i on &g An'vh‘)gl %ﬁ?s%éercggoﬁo
the invention, solvent/water is strlpped w1th heat being
supplied through the use of a heat exchanger. Use of a
heat exchanger may reduce distillation times and

15 temperatures and further minimize destruction of the
salt.

In a very important aspect of the invention, solids
levels of at least about 40 weight percent to about 50
weight percent can be attained for alkyd and polyesters,

20 at least about 30 weight percent to about 45 weight
percent can be attained for acrylics.

In ancther aspect of the invention, solvent that is
removed can be purified and reused. A simple flash or
multiple stage distillation is sufficient to clean the

25 solvent of any contamination.

In an alternative aspect, the invention permits
manufacture of the water dispersion from the polymer
using one reaction vessel. The water dispersion of the
invention does not require emulsifying agents and does

30 not have more than about 5 weight percent, based on the
weight of the composition, of organic solvent after the
distillation of the solvent. 1In an important aspect, the
aqueous dispersion contains from about 0.2 tc about 2
weight percent organic solvent.

35 The water dispersion of the invention includes the
water dispersible amine salt of the polymer as well as
the unsalified polymer, but in the aspect of the
invention where the ionizable group is a carboxyl, the
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2 5 API't 2003 PCT/US99/21792 1. 1700 granms of the epoxy ester solutio.”. in
| sopropanol was added to a round bottom flask equi pped with a f npge
condenser and receiver. 5 2. The flask was heated to 45C under &

3. A premx oVOd8KPans water and 120 grans of Ammonia (19s) B é&?ﬂ”’é&”

.directly Int@q\aé\&léleigpaﬁglahxed f:ﬁé 15vahaubﬁ5do4s 1600 7gkas e@fs Wat er
was added slomﬁ% g a l/2 eri od conti nyed. for an
0

ur
addi ti onal 1B BEFF@HC gg QQEUE §a5BBFVZd8§ﬁ&p§I yPencreased to a
maxi mum of 3folyméesnetitreltuey. ofeopavarued wasonmai staitnedast téweound 45C.

P quacuum 08" LINEE: 0E Lna20o 00 AR abed SLLbI ALBIRIhEIOKEL Ao
time during e vacuum step was PhéT e a y Vi Scosi't d"6bserved. 7.
After the5depeéreentanofinthef carbexkylageouns ont ahﬁe@olb'hervan@@mmﬂas br oken

and the feSUhéhBQaMQQHN ﬁﬁeeeakﬁée@onf%@qﬁ& EE'% EE@E% E%BER
DI SPERSI ON: Percent Sol i ds (NVM 2% Vi scosi s) 1525 -al

00/ 18828 EXANPLELBLNSEYRENESREDE EPEDPALRYDAD FSPéRSﬁ%Nes%t ROSIE efS AN
Styrene Mdi §bedtALEYY: 02 BhAPRaZbh3xPCT4UEa8E28R92 he. p%@?m@rra@&dmfldTCFA 4%

Her cul e char ge round bottomfl ask e
ol um. 5 ¢ 68 DBRF Land 2R FBgEREbPaAker | 15 S8naTPAIER s SRERCLRY o 130
degrees tent thgeadevandid68 gbans mDObroﬁythaecgrboaw; Frougisa s mha

pent acr yhr | b8l 80 LaReRE LELBH! bl enanOUdL] daaand O30 o il

pht hal i ¢ anh e were enper t he
xeactor was SfehBPl ynHgatgeaddal npti héVéaeeaet §hapoebgng \Aap@wu@dofper

esterificatigglysheoreamygdrs4onenot Qel&cvdc\f,al dadnas 43veryt he
tenperature was 15 reduced totﬁgog}and the p géé mas transférred to a
0

fl ask cont ai APRGF588 gPSHECEf §B&RSH 80 BWE P32 HPHRESHPYhe
resul tingsregablsal bfi ddspasspbac¥dCsn aThbawhxethdlsgmnem@MUmﬁ wa&aralsed

to 80C and 2§§ gé%gg oLlegd?E| Qab bsggggg;gﬁgr r§ 1 d mnth Xi ng.

6. To the flask rans o yr ené acry |c aC|d an gr ans
of t-butyl eh@oueatét(QeéﬁtxebPUMEﬁefa&ee@-sh@w‘Fyaﬁ@ cemd mypolrst y over a

3 hour periodpout 4 freeze-thaw cycles. Freeze-thaw cycles can be
increased with small amounts of solvents or glycols as is

20 typically used for latex systems.

An important aspect of the invention is a polymeric
vehicle which may be air dried at ambient temperatures to
provide a coating binder of a coating composition. In
this aspect of the invention, as well as the aspect of

25 the invention which provides a coating binder which is
thermoset with a cross-linking agent above ambient
temperatures, the polymeric vehicle which includes the
water dispersion of the invention provides a formulated
coating composition having VOCs of less than 1 pound per

30 gallon of formulated coating composition, 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 emulsifiers,
surfactants and coalescents.

35 Water dispersion of such high molecular weight
polymers provide a coating binder with improved film
performance characteristics which include, but are not
limited to, improved lay down performance of the wet
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25 7. After the addition of nononers and catal yst) tenperature was
mai ntai ned at 80C until at | east 98% conversi on was obt ai nedelé)Es&A@
W3

- reaction. -32 2 5 APR 2003 WO 00l 18828 PCTNS99/ 21792 PROPE

S~Y' | ~, ENE MYWPRYVHERN ~XL: Percent Solids (NVM 70. 1% Aci d ValRE¥RYZ}7988. 5

Mol ecul ar V%#gﬂa (MR afdd3 Elr&sse§1ayoécpﬁé #7600 EPeﬁééét'@ngérA Styrene
Modi fied Al 5@3 5s persion 1. grans of the styrene modi i ed Kyd in

i sopr opanol Heey Fbmﬁsrohﬁﬁrgﬁ?@oﬁ??F@%koéqE?EbéaaﬁFtﬁl&m§|ﬁﬁFe

condenser angaégpefagterlﬁry? f-ﬂiérft@ﬁlss\/\/a§mb?@{'§d b@rﬂégluﬁder mild
m xi ng. 3. and 50 of Amoni a (19% was

added dlrect¥ S?ﬁ?%nfhglfmﬁskh%ﬁﬁeﬁ1£a ?ormﬁgen?ﬂﬁ?§%°n4re72§t@P§ns of
wat er wass adfidiims| oahgt bdmproaed/Ruhbdit¢Srpeisvant MEximg. coThenued for an

addi ti onal ;’é@lg&ghe LRfe 2 oyaggg”w@gneeeh'gﬁssngfal,%%g cegm ed to a

maxi mum of es o nercur era at arou d 45C.
20 6. Vacuunbenﬂ@rﬁué@lruhmprowg gxaﬁm@r YuitraviedehasesdAbaald.” At no

time during gheay¥BEUEI skePnYes £98r8e99¥e8'§98ﬁléﬁ g8lhkeugbseLvedc 7
After the desired_anmount of ,distillate was obtai ned, the _vacuum was broken

and the resuﬁ9rwg1@F69u&?aésnanapvgealtl@% 5 4mA PR OB a< A0 B0 BBSS
PCT/ US991 817 28vEROPERTLES iﬁpfbﬁé&T&RENEtNEDIEfE£q&bowé Bh PrBERSEENC
Percent Solids Viscosit & 39. 796&0@5% 1@ NfLE 7. ACR LIC MODI FI ED
ALECYD DI SPEREP ons o ater reduci v§ ems of 1low molecu
weight thermoplastic or those thermosetting polymers
requiring cross-linking.
The following examples illustrate methods for
15 carrying out the invention and should be understood to be
illustrative of, but not limiting upon, the scope of the

invention which is defined in the appended claims.

EXAMPLE 1: ALKYD DISPERSION
Synthesis of an Alkyd Polymer:

20 1. 605 grams of Pamolyn 200 (Hercules) was charged to a
round bottom flask equipped with a packed column,

receiver, and nitrogen blanket.

2. The flask was heated to 130 degrees centigrade and
727 grams of trimethylolpropane (TMP), 20 grams of
25 palmitic acid, 15 grams of stearic acid, 88 grams of
benzoic acid (BA), 686 grams of isophthalic acid
(IPAc) and 0.45 grams of FASCAT 4100 (Elf AtoChem)
were added with mixing.

3. The temperature was steadily and gradually increased

30 to 220 degrees centigrade and waters of
esterification were removed.
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5 Synthesis O An Acrylic Mdified A kyd 1. 1200 grans of dehydrated castor
oil (DCO Fatty Acid (Hercules) was charged to a round bottom QI@#R zmg
* equi pped with a ?acked colum, receiver, and nitrogen bl anket .

flask was he¥P&%1888130C and 538 grans of trimethyol propane 59'8"“@9’7@?%5

_of isophthajic aWhQn“@ﬁé gddedyyi bR Ghyi B9s, 3chEhe herpan Al awas
s~.eadily and gradyall é i ncreased to 220C and waters of esterjfication were

renoved. 15 4. V%%ﬂuFﬁ 5€i 470aPGETRES SRt 1iBRECARS 406 BQREs Yeduced to
180C and 346 graspephtionnehki bwétanbidebde ETMAK ghas caddad. \Wen the acid
val ue was 51. 4, éhg %ﬁﬁggrature was reduced to anbient. 20 5. A 697 gram
aliquot of the r 3 ? ﬁg pol ymer was m xed with 400 granms of isopropanol at
80C. To this solution, 474 granms of nethyl nethacrylate, 54 grans of
acrylic a 14 r f .lu y na of. tyl
peroctoate gS (p ?2%1 Egygmg?ekgggggﬁﬁeea gﬁhggrgg%t3%3%35m550€ggﬁ§93 hour
period. 6. Aftert@héhédéﬁﬁﬁbnaﬁﬁ ﬁﬁﬁoﬁém§eéﬁ6ué§t&ﬁﬁsﬂahﬂ§ﬁ¥W%&@ﬂé was

mai nt ai ned at 80€youRbkihkedlk keastgP8%ecONversi on was obtai ned for the
reaction. -34 2 5 AQR 2Lb3 WO 00/ 18828 PCT/ US99/ 21792 PROPK~RTI ES OF THE
Af ~RY"' ~I C | MOLI xFI ED F. LRYD: Percent Solids (NVM 70% Acid Val ue (AV#)
46.1 Mol ecubar VWagbts(bif) e2Bé2ifiivasdosi wgrecpemol/dd0@nkridpamatdcid O An
Acrylic Nbdified Hpgdog S e%s gg rb2ch3Q0 grans of the acrylic nodified

al kyd in |sopropan was a 0 a round bottom flask equi pped with a

si npl e condenser and recelver 10 2. The flask was heated to 45C under mld

mXing.18. A preshx eémga@f;}a%%@swa% %Eﬁ&e@n‘éo59.49)r @rérgr%fesammm a (190) was
added directly into the fl ask m xed for 15 mnutes. 4. 950 grans of

wat er was added FSnFHQrﬁﬂ§s§n§I6%@yPP§YH@érWéslﬁfaﬁééﬁﬁﬁﬁq(RP 3M xi ng
continued for anfaddkt cenghihiizighagoppepradl SIP¥acuum was applied and
slowy increased to a nmaxi mum of 30 i1 nches of nercury. Tenperature was
mai nt ai ned at around 45C. 20 6. Vacuum continued until 275 grans of
distillate was r EROPERTIES OF EHEEAamﬂDngomﬁaImNbuun1step was there any
viscosity spi ke observed. 7. After the desired ar.;ount of distillate was
obt ai ned, the vacuum was broken and the resu-. tlng product 25 anal yzed.

Percent Solids (NVM) 2%
15 Acid Value (AVH) 25.6
Molecular Weight (Mn) 3197
Viscosity (cps) 7212

Preparation of Alkyd Dispersion

1. 1700 grams of the alkyd solution in isopropanol
20 (IPA) was charged to a round bottom flask equipped
with a simple condenser and receiver.

2. The flask was heated to 50 degrees centigrade with
mild mixing.

3. Upon reaching temperature, 42 grams of triethylamine

25 (TEA) was added directly into the flask and mixed
for 15 minutes.
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- nodifications and variations are | ntended be i ncluded wt

-35 2 5 APR 2003 WO 00/ 18828 PCT/ C S99/ 21792 PROPERTIES OF' TEE ACRYLTC
~IO~IFIED i ~L,C.D . ~I SP>; Rt ON Percent Solids (NVM 39. 7@6thﬁg§' (cps)
1029 Nunerous nodifications and variations in 5 practice of hvent i on
are expect edvPO0d8R8r to those skilled in the art upon consi RYHEIBRIYR t he

foregoi ng d@ta"EgogeéféhgtbaanEGEhﬁab”Lﬁ”h'98de§b8§gﬂuf?§|ﬁou§UCh
I'n the scope

of the foll owi ng*EF&FnB8ll-86 the wappR YaPraetafvsiXiAIpr¥BEess which forns

a stabl e aqueouscéhspauelionoof an petiyesdeal poyynesuer al kyd pol ymer which
is substantially free of an enulsifier, the process conprising; condensing
nononers to forma polyner selected fromthe group consisting of a

pol yest er pslynevacalkywapoappkiedndontiéufesskhenéoslowhg pobysesedhi ch

results from the_gond n.ge VLRQg d v e in the range of
fron1abo%t 10 to gbguﬁgggﬁhﬂ of §§ g?hgge?g gggg ggula?hgelght in the
range of fron1ab@ampgreggrﬁooébéhﬁ iba@bowaﬁh@ﬁénﬁa%ﬁ@dpéFyﬁﬁr is mxed

with an organic nggggglgéﬁt§gg3ggt to forma 1 o solution of the polyner
in the organic solVvent, the polymer is soluble in the hydrophilic organic
sol vent, and the organic hydrophilic solvent has a solubility in water of
at | east abeut 5vmehghtwaercentlnﬂedtnﬁthziagstQEamganabhEtg&muﬁs of the

pol ymer by m xin the th_ap.ano nt of utralizer effective to
forma neutrallzeaspoFy§¥¥ sal?kaﬁa P%W 6Patg§ﬁ §FLETt Ra“Reliffal i zed
pol ynmerigalt; there any viscosity spike observed.

7. After the desired amount of distillate was obtained,
the vacuum was broken and the resulting product
analyzed.

PROPERTIES OF THE ALKYD DISPERSION:
15 Percent Solids (NVM) 30.8%
Viscosity (cps) 355

EXAMPLE 2: ACRYLIC DISPERSION:

Synthesis of an Acrylic Polymer:

1. 1400 grams of isopropanol (IPA) was charged to a

20 round bottom flask equipped with a simple condenser
with return to reactor.

2. The flask was heated to 83 degrees centigrade and
that temperature was maintained through out the

course of the reaction.

25 3. 130 grams of hydroxyethyl methacrylate, 606 grams of
methyl methacrylate, 610 grams of butyl
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m xi ng the solution of neutralized polyner salt with water to forma bl end
of water/organct solvent/ne.utralized polyner; and renoving thg 50ABRIPE3

* solvent fromthe blend at a tenperature and pressure which is effective to
not invert t'WEOBI8IB and which provides a stable aqueous pol yREFUS?%3étsi on
20 which is subshapbaskiyateeesof  enml soti aethadryhiehapibya®i fas a nean
particle size of not nD%e ggag ?bout 3?0 gnlgnd t he %ggeguagéﬁsggga on has
| ess than about %raﬂﬁgﬁ Ee ¢eh 8?58ﬁ 82501 Vent, PAE &85t ot wei ght
percent solids, andtheviE$eski byeof 3|l Besrghan about 20 poise at a
tenperature of about 25 degrees C. 37 2 5 APR Z003 2. A process as

recited in claiml wherein the acid value of the polynmer during the
condensat i oh- rea?PPofirpwsnef ABRewBBRahhaboafdad. aBd Amipidgesonitingted orms a

stabl e agueous dj;gpeisLopitoanrdchy! HBoBOLYIRYaWhbERadingRer sion is
substantially free of an enulsifier, the process conprising: 5 f0l'Inlllg
an acrylic polyner having a nunber average nol ecul ar wei ght greater than
about 3,000 by an addition reaction, the polyner forned in the addition
reaction having an acid value in the range of fromabout 10 to about 40,
wherein the polynmer is forned 111 all A -galllC hydrophilic solvent to form
a solution of thBRPBERRSES| AFt FHEORGRHLECSEPLEREION:he pol ymer is soluble in
t he hydrophilic organic solvent, and the organic 10 hydrophilic sol vent has
a solubility in water of at |east about 5 mei?ht percent; neutralizing the
i oni zabl e groups of tREIEERFMBPLBGSH xi ng (FN¥Y pol ynéP -Ri*t h an anmount of
neutralizer effectiveatedf gamua neutral i zedvpol yner 2salgt and form a

solution of the neutralized. polyner salt; pixing th | ution of
neutral i zed pol yner sgp eﬁPE%rmé?éEhFo fo#ﬁh& blend%ézg
10 Viscosity (cps) 8095

Preparation of Acrylic Dispersion

1. 400 grams of the acrylic solution in isopropanol
(IPA) was charged to a 2 liter round bottom flask
equipped with a simple condenser and receiver.

15 2. The flask was heated to 60 degrees centigrade with

mild mixing.

3. Upon reaching temperature, 5.8 grams of
triethylamine (TER) was added directly into the
flask and mixed for 15 minutes.

20 4. 380 grams of water was then added over 1/2 hour.
After all of the water was added, mixing was

continued for an additional 1/2 hour.
5. Vacuum was applied and slowly increased to a maximum

of 29 inches of mercury. The temperature of the
25 flask was maintained at 50 degrees centigrade.
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15 water/organic solvent/neutralized polyner; and renoving the organic
solvent fromthe blend at a tenperature and pressure which is effedPRva0X o

"not invert thgokhaessgand which provides a stable aqueous pol ynperglsspgsesi on
which is substantially free of emulsifier and which polynmer has a nean

_particle siz@-of WoEupBreaf hafr AbBued 380t i ARA t'Hel-8qGeobsSHEpAES on has

l ess than about 2yuei gbiod8dper RENhoOf ORAI Gusdh¥ebhe dhchBASEtapowhs30
wei ght percent so about 20 poise at a

Ibds, and a.VISCOSIt¥ 0% Ieés thag

tenperature of abbUE¥S53BEgYRESCORLLY. SRIHPoRREE™EE % ecited in claim 3
wherein the acid value of the acrylic polynmer during the addition reaction
s not more phan apout Q. 38e;-2aSaABLh:20034Pe & PLOCERSIALED, FRRTS 2
stabl e aqueous di spersi on of "a ﬁy ri poFyner, Whi ¢ FSpersron ~s
substantial |y frethefvagusnuwsesf bepkenhangr bbessegvhpihgi pgodnuek' I11111g a
hybrid of a polyngﬁam?ggag a nunmber average nol ecul ar wei ght greater than
about 2,000, the hybrid of a polyner selected fromthe group consisting of
5 polyester, alkyd, and acrylic polyners, wherein the hybrid is a

conbi nati on of a pol yester polynmer and an acrylic polyner or an al kyd

pol ynmer and an acrylic t polyner, wherein the acid value of the polyester
pol ynmer, the al kyd polynmer and the acrylic polynmer does not exceed about
40, wherein the hPBOPBRPSESNOF THE AARACLCA DIABBBREAMONRke range of from about
10 to about 40 and is fornmed in or is mxed in an organic hydro 10 philic
solvent to forma solution of the hybrid polynmer in the organic solvent,
and the organi c hydr opBercensofeématishas a SBVMbi | ity3Pn2fater of at |east
about 5 wei ght percentyigedkhalizing the iqapaabl e gseyps of the hybrid
pol ymer by m xing the hybrid polymer VJItl1 all al710l1lint of neutralizer
effective to forma neutralized polyner salt and

10 EXAMPLE 3: POLYESTER DISPERSION:
Synthesis of a Polyester Polymer:

1. 1055 grams of neopentyl glycol (NPG) was charged to
a round bottom flask equipped with a packed column,
receiver, and nitrogen blanket.

15 2, The flask was heated to 130 degrees centigrade and
650 grams of trimethylolpropane (TMP), 1035 grams of
isophthalic acid (IPAc), 1035 grams of adipic acid
(AA) and 0.45 grams of FASCAT 4100 (EL1f Atochem)
were added with mixing.

20 3. The temperature was steadily and gradually increased
to 220 degrees centigrade and waters of
esterification were removed.

4. When the acid value was 4.7, the temperature was
reduced to 170 degrees centigrade and the mode of
25 operation was switched to a straight total
condenser.



Corma solution of the neutralized polyner salt; 15 m xing the solution of
neutralized polyner salt with water to forma bl end of Water/tzfrfa)@hc 003
sol vent/neutralized pol yner; and renoving the organic sol vent on1t%e

bl end at a teWPM4888e of not nore than about 65C. and pressur BCHHISEH2 172

.effective tosnot i@yej£ﬁhgeoP|€9gm§ﬂgiE@EC§nH§@¥¥ggs(@Mﬁ??@h% ga4eaus

pol ymer dispersion which is substantially free of emulsifier and which 20

pol ynmer has a neatP palR€i £f@skj 2BdoFRROFCHBRECERAR HBSUME3DE2AREANALL he
aqueous di spersi oy hagefeesst bancabedtie? Wei ght percent organi c solvent, at
| east about 30 wei ght percent solids, and a viscosity of |ess than about 20
poi se at a tenperature of about 25 degrees C. 39 2 5 APR 2003 G A
process as ré&citediers| atneStehefecactibe perygesermovpd! ynedland akkgd

pol yrer e cond LOQ-poly a acrylic polyner is an addition
polyner,q%he acigyégéﬁeéfdgéfggagﬁegggkgg?Fon of the condensation and

addi tion polyners which formthe hybrid polyner ar a not nore than about

40, and the punbefpaveeageraPheculas 2eWBLERt £8f 1hbeqabkydspol ymer and the
pol yester polynmer is pot nore than abo 000 rocess according to

t t 10, . 1. Ap
claiml, wherein ‘F%tbﬁF9ﬁ€raﬁ§st5esBPgWFFt yasntrABSEREARG §Oh#dl ' phlllC
SO vellt of at |efbaskbovhtaiiniagghtopevpantl 10P8&) .A process according to
claims 1 or 2 wherein the neutralizer is selected fromthe gi'Qlp
consi sting of amonia, triethanol am ne, 2-am no-2-nethyl-1-propanol,
di mret hyl et hanol BROBERTIERaPF WBEaPORYBEBRRISBORHTIANXtures thereof. 9. A
process according to clains 1 or 2 wherein water is mxed in an anmount 15
effective to provide an initial ratio of orgeggc solvent to water of about

1 to abotf 3.5. Percent Solids ( 68.3%
Acid Value (AV#) 31.9
Molecular Weight (Mn) 2789
Viscosity (cps) 4125

Preparation of Polyester Dispersion

15 1. 1800 grams of the polyester solution in isopropanol
(IPA) was charged to a 5 liter round bottom flask
equipped with a simple condenser and receiver.

2. The flask was heated to 50 degrees centigrade with
mild mixing.

20 3. Upon reaching temperature, a premix of 150 grams of
water and 49 grams of ammonium hydroxide solution
(19%) was added directly into the flask and mixed
for 15 minutes.

4, 1750 grams of water was then added over 1/2 hour.

25 After all of the water was added, mixing was
continued for an additional 1/2 hour.

-26-



10. A process according to clains 1 or 2 wherein water is mxed in an
amount effective to provide an initial ratio of organic solvent_t fr of
“about 1 to aQRy 20 11. A process according to clains 1 5 %§%7@;n

t he organic hydropﬁ ic solvent is renoved at not nore than about

_A process atcordivagutiy ks apdlikdr einthhe forganendhgdooplyi lincrselsesnt is
removed at not mppeqt RARIANAULECES. #lnas2ol ABRCR003 13ncA process

according to claim erein the organic hili ¢ solvent is renoved at
not more than abbBMPESELUFL OF ﬁh@cg§§s§c86ﬁdmﬁ@nﬁél8ﬁé A8 Sther ei n t he
organi ¢ hydrophi Gegreekvernhtigradegnoved at not nore than about 65C. 15. A
process as recited in clains 7, 1 or 2 wherein the ionizable groups are
selected fromthe group consisting of -COOH, -503H, -P04H2, and m xtures
t hereof.510616. Mapumﬂesasasonedhued umtdlaiedd grahsowof2 ditseridilatiche

i oni zabl e group |, d fr b 3 t he

- COOH groups are neutra |zgd an n@%tg#%e Ay g egb%% t%g%go u%&%& %%
neutralized pol yrbersalny ViscAsptycspikas obseirved.in claims 7, 1 or 2
wherein the |on|zable group is a -COOH 15 group and from about 30 to about
100 percent of - groups, are neutralized and ter is added to the
sol ution of neutP&Fﬁfé&hﬁbpﬁﬁéFeémﬁmouf§ Ok Eﬁ@@ggéaéébﬁﬁﬁ ted8%i ns 3
or 4 wherein thetheutadiuuzewaiss byelkest atdf o tdesugrdug @&mﬁ*ﬁu ng of
anmoni a trlethanoll e, 2-am no-2-net hyl - 1- propanol , di nethyl 20 et hanol
am ne, aPr cali n%F%lYﬁy r‘oxi de and m xtures thereof. 19. A process
according to clains 3 or 4 wherein water is m xed in an anount

PROPERTIES OF THEE POLYESTER DISPERSION:

Percent Solids (NVM) 40%
Viscosity (cps) 1070

EXAMPLE 4: SSIPA BASED ALKYD

15 Synthesis of a SSIPA/NPG Adduct

1. 461.1 grams of neopentyl glycol (NPG), 278.5 grams
of 5-sodiosulfoisophthalic Acid (SSIPA), 51.3 grams
of water, and 0.66 grams cf Fascat 4100 were charged
to a round bottom flask equipped with condenser,

20 nitrogen sparge, temperature control and stirring.

2. The initial temperature was set to 100°C. until the
reactor contents became a mobile opague white
slurry. The temperature was then set to and
maintained at 190°C. until the mixture cleared and

25 the acid value as measured by titration was below 3.
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effective to provide an initial ratio of organic solvent to water of about
1 to about 3.5. 41 2 5 APR 2D03 20. A process according to cl aégsm,”%?ma4
“wherein water is mxed in an anmount effective to provide an init4al " ratio
of organic 6PI¥HB2 0 water of about 1 to about 1.5. 21. A priddéd®?217?
.accordi ng tsyliddis oPrsdrries£sdd t Atk Pd gpeiwméydrophilic solvent is 5
renoved at not nore than about 65C. 22. A process according to claim18
wherein the organic hydrophilic solvent is renoved at not nore than about
65C. 10 23.1 A praeessrans oofli tige t ©SThAR/NPA Saddhere] N32Hegoaganot hydrophilic

solvent is renov t ab 5 4. according to
clains 5 or 6 mﬂ§%5?%e€§%hﬁg%$%arﬁgér ?%ééglé%%ﬁﬁ ?fbﬁ#?ﬁgfé?oup consi sting
of anmonia, trieteydridei hRh) 2- ankb2 29 ranhydt 1Pamobano? 00 dandt hyV515

et hanol qni ne, a&fkahd @Pt%‘ésﬁélgré’i((ﬂéjew@@_ mﬁéﬁgiﬁt@@r@ﬂé-rgécté?process

according to clains 5 or erein water is mxed in an anpunt fective to
provide an initi3td Re CCHFPRFYERTE SBF VERL 12D Rat er of about 1 to about
3.5. 20 26. A process according to clains 5 or 6 wherein water is mxed in
an anount eéfect' eto ovide an initial ratio_ of organi Q%ent to water
of about 1 1v adbuted. 8% BT JrRP LeReTRERTRI YRS 1 5°E) Gl 83 GheRBin tho
organi ¢ hydrophisoen sohereafisrrenoveirat wotensreft baneabbiutabdben 42 25
APR 2003 were removed.
10 3. The temperature was increased in 10°C. increments
every 2 hours until 210°C. was reached. After 2
hours at 210°C. the partial condenser was removed

and a straight total condenser used.

4, Waters of esterification were removed until an acid
15 value of 4.7 was reached (as measured by titration).
5. The temperature of the reactor was reduced and the

neat alkyd resin poured into cans for further use.
Preparation of SSIPA Alkyd Solution

1. The neat alkyd was heated in a 50°C. oven and then
20 750 grams were weighed into a 2 liter round bottom
flask equipped with condenser.

2. The temperature was heated to 60°C. under nitrogen
blanket and then 187.5 grams of isopropanol were
added. The temperature was heated to 80°C. and held

25 for an hour under good mixing.

3. The resin solution, at 80 percent solids, was then

cooled and poured into a container.
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28. A process according to claim 25 wherein the organic hydrophilic sol vent
i/\/?] rem)veﬂ at not nore than about GSC. 29. A pro;:fagsfias recitg(g lAPRCIpggM 12
erein the igni group is a -COOH group 5 a -0111 a
about 100 pef@@#@ﬁo gthe -COOH groups are neutralized and mate?8$%§gﬁ%gﬁ to
.the sol uti orPoépmmatiali gfdSPoPhnBrkydl Pisgersdoprocess as recited in claim
13 wherein the ionizable group is a -COOH group and from about 30 to about
100 percent of the -COOH groups are neutralized _and water 10 is added to
the sol utionlof nee®rarapedoporhrePSEBAtbassd alkydbresaguéBus di spersion
of a polyester polysBropindl kidr8oh¥aBEGWRbCHOPE . SYRShapt i akky fhgggof an
emul sifier, thenggueous gisger3|on formed by a,grocess,CEnllgllsgllg: 15
condensi ng nononePSCEEMf br AFK S PBEDRET WaFRCEEYTFFEM PAETGREEAp1RORSEI sti ng
of a pol yester potygnéensarkyddpohgmrocandlel xtures thereof, the pol yner
which results fromthe condensation reaction having an acid value in the
range of from about 10 to about 40 and a nunber average nol ecul ar weight in
the range of2fronvVafoarals 000 watabowereO-den, adfedetn the pokgherti 8 m xed

with an organic hydnephhti £a80! ¥60L 6 LOnftas20 $pbukip,of {hAe pakymer in
t he organi c sol vent mer 1s_soluble in the hydropﬁlllc organi c

t he pol r

sol vent, and the BRYENRE E9a¥0pﬁPFi%OSBFVEE?Shas a solubility in water of
at | east about 5 wei ght percent; 43 2 5 APR 2003 neutralizing the
i oni zabl e groups of the.polyner by mxin t%e | ymer with_an_alllOullt of
neut r aIizergeffegtF$Se% eFoﬁﬁ?Se%eﬁ?Fa?ggg %ggyﬁﬁ?ngaﬁtwﬁﬁarforn1a
sol uti onldf the naspiakteedvpohymewasabpplied to the flask. After

108 grams of distillate were collected, the contents

of the flask were coocled and filtered. At no time

during the vacuum step was there any viscosity spike

observed.

15 Properties

Percent Solids (NVM) 34.8%
Particles size (Coulter ND-4): 193 nm and
monodisperse

EXAMPLE 5: EPOXY ESTER DISPERSION

20 Synthesis Of An Epoxy Ester:

1. 513 grams of Pamolyn 327B (Hercules) was charged to
a round bottom flask equipped with a packed column,
receiver, and nitrogen blanket.

2. The flask was heated to 130 degrees centigrade and
25 547 grams of Epon 828 (Ciba Geigy), 128 grams of
bisphenol A, 0.4 grams triphenylphosphine and 2
grams of zirconium octoate (12%) were added with
mixing.
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1771XI11 g the solution of neutralized polyner salt with water to forma
bIend of water/organic solvent/neutralized polymer; and renmoving APR 2003

- organi c solve he blend at a tenperature and pressure

effective to 3%)?5 Pa%%t t he bl end and which provides a stabl emgp %? 121792

_ pol ymer di spersi oﬁ.xmluﬂm@a:asum ards adteadilee axid egnmd;.'uélby andredsed

pol ymer has a nea te n 9? ﬁ?? he
aqueous di spersi orqt:cfl q ess ntsdhan a rosﬂt%?rgv?et?e%ﬁ%l ercen% organl C %ol vent ,

at | east about 30 wei ght percent solids, and a vi sc05|ty of less than
abO It 20 poise Aty OIRETA L 6, 0fuABR 25 [egr e68oEraB2re A @UUEOUS

di spersion as recited in_claim3 mhereln the aci d_val ue of the pol yner

during the condensz®dusird e%&t:’r‘bqt q Sbt5 Mo anfarP Aot 35783, A stable
aqueous dissper si on(H¥r AL SEY YAndE 18 YdhEImavo £ he A sSpe1 Simhcb s webstantial ly
free of an enul sifi t he aqueous di spersion forned by a process conpnsng:
formng an acryli iﬁﬁ nmer having a nunber average nol ecul ar wei ght greater
than 20 about 3,000 by an addition reaction, the polynmer formed in the
addition reaction V, b

about 40, V\/nggr ei n#}?tee pol I?/é]rgaillge f‘glréfjredgérécg&n or gam%#%gmpg ]ilil{:: %% PVent to
forma sol ution ofta RZpdl aret watarre of gatiar isfol sation tRr porsmeved s
soluble in the hydrophlllc organlc sol vent, and the organic hydrophilic
solvent has a solubilit er of at |east about 5 wei ht ercent; 44

2 5 APR 2~3 rfeut r al&t n ethae‘”r BT €3 otips' oF¢ heS Rt TByWaAP xi ng t he
pol ymer wid h an anmdiced teut4@ld zaid efHeqioand 0 was rnzaameﬂérﬁéchze@l

pol ymer salt and fé”f&f%ﬁoééﬁiéthﬁg isopropanol. The resulting
solution was measured at 89.8% solids (NVM) in

isopropanol.
7. 778 grams of the resulting resin solution was placed
15 in a flask; the temperature was raised to 80°C and

214 grams of additional isopropanol were added with

mixing.

8. To the flask 295 grams of styrene, 107 grams of
acrylic acid and 5.0 grams of t-butyl peroctoate
20 (premixed) were added slowly and continuously over a
3 hour pericd.

9. After the addition of monomers and catalyst,
temperature was maintained at 80°C. until at least
98% conversion was obtained for the reaction.

25 PROPERTIES OF THE EPOXY ESTER:
Percent Solids (NVM) 70.2%
Acid Value (AVH) 67
Molecular Weight (Mn) 3462
Viscosity (cps) 15000
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the neutralized polyner salt; mxing the solution of neutralized pol yner

salt with water to fonn a blend of water/organic solvent/neutrl§g aeN 2003

- pol ynmer; and L the organic solvent fromthe blend at a e
and pressure \5@:};@#4}? effective to not invert the blend and \/\h%@ﬂkﬁ(”%% es

_a stabl e aqueous pol ymer dispersion-which is substantially free of

emul sifier and,wh I apk | } of not nor a than

16R' ¥EPAn MBgRe P2 bGLEs LA
about 300 rin1§%%*t e aqueous 2%%rs?oﬁ has ?esg tﬁan about 2 weight 10
percent organic solvent, at |east about 30 weight percent solids, and a

viscosity ofi] ess;ihgngaleyt o20c RO §8oRY astenpspalivlenofnabout 25 degrees
C. 34. An aqueous_dis erS|0ﬂ as reci n cl wherein the acid val ue
g

ted i ai m_33
of the acrylic pofPRFCBIFP w?ﬁeagaagtF8narESEPFoH°F§°WoFlﬁ§Fe t han about
40. 15 35. A st abéguappedusidhspessinpbeotoadbyberdandl yeeeiveti.ch
di spersion is substantially free of an enulsifier, the agueous dispersion
formed by a process conprising: formng a hybrid of a polyner having a
nunber aver age nﬁT@euféBSheWgﬁthgaeadet0265¥ﬁamn@©tlmilQ,m@@inghe hybrid of
a polynmer selected fromthe group consisting of polyester, alkyd, and
acrylic polyners, wherein the hybrid is a conbination of a pol yester
pol yner and #n ac?yPF@mbﬁl9ﬁe?oér9§ﬁmﬁlW98350F999F28n6r§ﬁ5aéﬁy opla
pol ymer, wherein thespcwdsvabidedofiirbecpol yasbeehpokyaek, abAemakind pol yner
and the acrylic pfl¥n§F doestnot exceed about 40, wherein the hybrid
pol ymer has an act@*vaPuB*PH*tfie 45 2 5 APR 2003 range of from about 10
to about 40 and is fornmed in or is mxed in an organic hydro

4. 1600 grams of water was added slowly over a 1/2 hour

10 period. Mixing continued for an additional 1/2 hour
period.

5. Vacuum was applied and slowly increased to a maximum

of 30 inches of mercury. Temperature was maintained
at around 45°C.

15 6. Vacuum continued until 520 grams of distillate was
removed. At no time during the vacuum step was
there any viscosity spike observed.

7. After the desired amount of distillate was obtained,
the vacuum was broken and the resulting product

20 analyzed.

PROPERTIES OF THE EPOXY ESTER DISPERSION:

Percent Solids (NVM) 39.2%
Viscosity (cps) 152¢%
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philic solvent to fol-ma solution of the hybrid polynmer in the organic

sol vent, and the organic hydrophilic solvent has a solublllty “pﬁqﬂnof
at |east about 5 wei ght percent; Ilelltrallzlllg the |onlzable %rou s of
the hybrid pWGA#E3y nixing the hybrid 5 polymer with an anodkt/15¥21792

neutral i zer gQh{sBEEl ¥ [ @THRUNE MOBRPIED h&.‘?&op@'ﬂé rext and forma
" solution of the neutralized polynmer salt; nlIxlllg the solution of

neutralized polynmer salt with water to forma bl end of wat er / or gani c

sol vent / neus{akhzed spolfy RRr Stea@dnecrdifd edhalwygani ¢ sol vent fromthe
blend at a tenperature of not nore than 1 o about 65C. and pressure which
is effective to not invert the blend and which provides a stabl e agueous
pol ymer di spersi 687whiramsi efsT0FRanti dHey dules)ofwasmadhsirigest tandk whi ch

pol yner has a ne r &Gl [ n g Mand the
aqueous dlsper5|g%uﬁ% Eogégnfﬁéﬁsgb @@HE d?wh?%ber% ntegfgénlc Sol vent, at
| east abBut 30 w&¥egktVieer camd @Gﬁn&g“naﬁéiﬁhﬁtsc03|ty of less than about 20
poi se at a tenperature of about 25 15 degrees C. 36. An aqueous di spersion

as recited in claim erein_the pol yester polynmer and al kyd pol ynmer are
condensatioﬁ'poI§F§r§§§g§ #¥Re BeANSE PolyfesdTes? SFRHITH ! r, the
aci d val ues duringet@&ahsrmﬁt ipapefl enee gdgreans @t77or rainds addi tion 20

pol ymers which f r|d I . a 0 and
t he nunber avera g%%ﬁlkg% ar me %& ég%%he alEgéngHﬁ%ﬁgg:gﬁgﬂgﬁe polyester
pol ymer is not mand 6R&n Jxlaost dfom@.ald,@ anZlY@rAQQ 2@3% IAdemh widieous

di spershgn accorgiiRg 0 claim31, wherein the polyner has a solubility m
t he organi c hydrophili’c solvent of at |east about 50 wei ght percent.

3. The temperature of the reactor was steadily and
gradually increased to 220°C and waters of
esterification were removed.

4, When the acid wvalue was 43.5, the.temperature was
15 reduced to 140°C and the polymer was transferred to
a flask containing 500 grams of isopropanol solvent.

5. 734 grams of the resulting resin solution was placed
in a flask; the temperature was raised to 80°C and
225 grams of additional isopropanocl were added with
20 mixing.

6. To the flask 210 grams of styrene, 70 grams of
acrylic acid and 10 grams of t-butyl peroctoate
(premixed) were added slowly and continuously over a
3 hour period.

25 7. After the addition of monomers and catalyst,

temperature was maintained at 80°C until at least
98% conversion was obtained for the reaction.
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38. An aqueous dispersion according t0 Clat111S 31 or 32 wherein the
neutralizer is 5 selected fromthe group consisting of amoniag q(r,imtmol
am ne, 2-am no-2-nethyl-1 propanol, dllllethyl ethanol am ne, alkali netal
hydr oxi de an®Ofiod888es t hereof. 39. An aqueous di spersion accBEHURE/31392
claims 31 or 32 wher eikorairsss oF 1o isAvRENER MBI TEr AlEARLI Ve to
provide an initial ratio of organic solvent to water of about 1 to 10 about
3.5. 40. An aqueous di spersion according to clainms 31 or 32 wherein water
is mxed in an anount pidceeit B 1H@spr ovi deyam)i ni ti alg nati o of organic
solvent to water of a%gut % o about 1.5. 31. An ggqueous di spersion
according to clains 3 o 3% rein the &#&? ic hy ﬁhilic solvent is
renoved at not nore tbhalexindulr G&GgM2. AnMmjueous di7syeersion according to

claim 38 wherein the gy, hydrophilic | vent .i noved at not nore
t han abo&t 65C. 43. Aﬁﬁgggggﬁgydispersion%gggﬁrding:Hi?quﬂlﬂ 39 wherein the
organi ¢ hydrophilic solvent is renoved at not nore than about 65C. 47 25
APR 2003 44. An aqueous dispersion according to claim38 wherein the
organi ¢ hydrophilic solvent is renoved at not nore than about 65C 45. An
aqueous di sPEEERSA O & e FHYFe R MAdifieR ALY B PIFRIESIPR he i oni zabl e
5 groups are selected fromthe group consisting of -COOH, -SO03H, -PO-H2,

gpd3r2n \),(\;12: gis.Lnt Pﬁrg%?)];r%r%%ﬁ 'go‘uf %%ueeos%syr%nsepef‘nro%i%eads arl %/I'c{ ELn.dn inclaims 37, 31
isopropanol was added to a round bottom flask

equipped with a simple condenser and receiver.
10 2. The flask was heated to 45°C under mild mixing.
3. A premix of 160 grams of water and 50 grams of

Ammonia (19%) was added directly into the flask and
mixed for 15 minutes.

4. 725 grams of water was added slowly over a 1/2 hour
15 period. Mixing continued for an additional 1/2 hour
period.
5. Vacuum was applied and slowly increased to a maximum

of 30 inches of mercury. Temperature was maintained
at around 45°C.

20 6. Vacuum continued until 275 grams of distillate was
removed. At no time during the vacuum step was
there any viscosity spike observed.

7. After the desired amount of distillate was obtained,
the vacuum was broken and the resulting product
25 analyzed.
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group is -COOH and from about 30 to about 100 percent of the -COOH groups
are 10 neutralized and water is added to the solution of neutgsﬁi 2003

- polymer salt. 47. An aqueous dispersion as recited in clains )

wherein the NﬁhD%HﬁZ% group is a -COCH group and from about 30QTUSMEBLT92100

. percent of - BT S ﬁ?ﬁ%‘ém%d@*ﬁm SAﬁﬁPSdDi@Pﬁ%TIéQl ution

of neutralized polyner An aqueous di spersion according to
claims 33 or 34 wherein the neutralizer is selected fromthe group

consi sting of ammoni apéf&@i@Mi@éﬁ ne, 2¢NamM)no-2-nes$ hrys-1 propanol,

di 'l ethyl ethanol ¢1 al kal i met al hyd{OX|de and%ggghures t hereof. 20
49. An aqueous dlsper %ﬁF%&% dlng to cial T 33 or erein water is
mxed in an allldInt effective to provide an initial ratio of organic
solvent to water of about 1 to about 3.~. 48 2 5 APR 200 50. An aqueous
di spersion according to clainms 33 or 34 wherein water is mxed in an anount
effective t EXRMRIRIE an AGRYLES MQRIBDIER ANEMENIiRISRERSHONto water of about
1 to about 1.5. 5 51. An aqueous dispersion according to clains 33 or 34

wherein the organic, hydrophilic solvent, is renopved at not nore than about
65C. 52. An%ﬁﬁkﬂﬁﬁ?%h%% i REFRED RN 19 AHFYE 48 wherein the organic

hydrophilic solvent is renoved at not nore than about 65C. 10 53. Au
aqueous di spersi cordl 0 ima W%%%s' h i drophi.lic
saueons L sher sl o @GRt oy Shahi % YEres Al 5EBYY EabYy AR

(Hercules) was charged to a round bottom flask

equipped with a packed column, receiver, and

nitrogen blanket.

10 2. The flask was heated to 130°C and 538 grams of
trimethyol propane and 32 grams of isophthalic acid
were added with mixing.

3. The temperature was steadily and gradually increased
to 220°C and waters of esterification were removed.

15 4. When the acid value was 4.1, the temperature was
reduced to 180°C and 346 grams of trimellitic
anhydride (TMA) was added. When the acid value was
51.4, the temperature was reduced to ambient.

20 5. A €697 gram aliquot of the resulting polymer was
mixed with 400 grams of isopropanol at 80°C. To
this solution, 474 grams of methyl methacrylate, 54
grams of acrylic acid, 148 grams of butyl
methacrylate, and 10 grams of t-butyl peroctoate

25 (premixed) were added slowly and continuously over a
3 hour period.

6. After the addition of monomers and catalyst,
temperature was maintained at 80°C. until at least

98% conversion was obtained for the reaction.
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54. An aqueous dispersion according to claims 35 or 36 wherein the
neutralizer is 15 selected fromthe group consisting of ammoni ag % rApRt feggrol
© am ne, 2-am no-2-methyl-1 propanol, dinethyl ethanol am ne, alkali netal
hydr oxi de andw aw/188%8 t her eof . 55. An aqueous di spersi on accor d’IQT@J39®’21792
clainms 35 or 36 wherei X o t.0 provide an
“initial ratio of organ?caggﬁ@éﬁg ?? %HF CQ?.igggpbfﬁggﬁbgdm olt 3.5. 56.

An aqueous di spersion according to clalns 35 or 36 wherein water is m xed
in all anl Qunt effectlpgrggngrgggggsan i ni tiy@v)rati ok organic solvent to
wat er of about 1 to abd It 1 . 49 ~ 5 APR ~pp3 57. An aqueous

di spersi on accordi ng tﬁcépalﬁﬂBﬁ wherei n tﬂénggan|c4ﬁy&roph|I|c solvent is
removed at not nore thxelabaubr6w€ighs. An(Mﬂmeous disper si on according to
cl ai m 55 erein the Of, anlc gydrophilic sg VSZ IS &gﬁgped at not nore

t han about 65C. 59. An au886 di spersi on cited™i | ai m 42 wherein
the ionizable group is a COON group and from about 30 to about 100 percent
of the -Cw#gggaeat%ﬁ Beuknahizedsantouatetal aaagdesskpelaa sal ution of
neutralized polyner salt. 10 60 n- aqueous disperdion as recited in claim
43 wherein the ionizable group is a COON group and from about 30 to about

100 percent gf, thQOO@C?f‘aﬁléobb@Stﬁéea@Qgﬂ.&@ heedraed wakeq iin added to the
solution of neutraliz

. AY5. AF[, . An@ A. ASRORVARSROA WﬁELaﬂ‘?gdA?g ﬂH‘?O}&ndAW& CRE AMRSKAH A A LA 5. A
f.AAA, R A9. AInéqABp@bﬁSW;AS ALs@npAry cAhdAkEeAs @A receiver.
H, . AL% A9. AU 9. Ah% A. % AA% A. L. A L. A % A9. A 9. AL. A9 . A L

10 2. The flask was heated to 45°C under mild mixing.

3. A premix of 100 grams of water and 50 grams of
ammonia (19%) was added directly into the flask and
mixed for 15 minutes.

4. 950 grams of water was added to the flask slowly
15 over a 1/2 hour period. Mixing continued for an
additional 1/2 hour period.

5. Vacuum was applied and slowly increased to a maximum
of 30 inches of mercury. Temperature was maintained
at around 45°C.

20 6. Vacuum continued until 275 grams of distillate was
removed. At no time during the vacuum step was
there any viscosity spike observed.

7. After the desired amount of distillate was obtained,

the vacuum was broken and the resulting product
25 analyzed.

-35-



z$ 5Qde
gupk]g az V\]cg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cRa] ca] ca]c a l.cal ca
“]ca]ca]ca]ca G3kdgcal cal ca] cal)] cal ABQTS6! " ym| wr mhe”Y] ] ca] ai) e ] ca
] ca] ca] ca] Ca}'{:(g‘i ca%gca] caj] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]calcaJcaJca]c
.alcalcal () @P Q PROPERPLES"OF THE ACRYLTC MOLIFIED ALJLD JISPERSLON
$E$$8S! % WAG&T& ' {vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca]ca]ca!" "’ 7
l**l, +! +1 -Llrj!]+- ] /1 ]OOO]C)ﬂlEIE]e!EQgg@F%\Fﬁ%CA]Y] ] }(E’H}"&a} ca} 84} 4] )c?ai )cai )ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] vakeakeajca] ca] ca] cajepk¢al] caheabca] ca] ca] ca! 44466j 7n
7ST| 7T7T7TTTIM N, d;e; ;55555500 <<<
<<~ytoj e [V]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
c”a] cal] cal] cal] ca] ca] ca] ca] ca] ca] ca]cal <
<1<2<DxE<i <j <SR NS T Bus 7533 ficat ions. and. variari .
>=>>>>>>>| wr mhc”Y] c] caf'[@afcafcafca caJcaJca c;‘la] cg]rég]tégfléaf‘ga] ca] ca] ca] ca]
ca] ca] caj capratreifeapéarba] éayenréanpcareapyspessesd?Ge 2cep?r 2o those
@ @ B8BCCFRGEHE| ERFRReLhES5d 64 poNMMbugk abk XL} 6a] 62] eakcabsaloahgal cal cal ca
] ca] ca] ca] ca] ca]ca cagca ca{:ﬁa ca%ga caj ca] caj ca] ca] ca] ca] caU caJcal] cal MMM
MVMVVVVMIVINNE SPSFSELy) E’J{’1 GPek LBVOERPE: W [FeRFESMEREN) ca] ca] ca] ca
% ca]I lCJ%]UlCJ%]UlCJ?JﬂlCB] cmbdarﬁahggggsl ahd] 3a]r¢a]:¢ahsa]aea} Qg}:éah@a] €a) ]@éU% Ca} Ca} Ca]U
cal ~ calcal ca]ca]ca]ca
cal ca] ca] ca}c‘g?\gg%gﬁg] EEFC%/?&?CWQF%?Eg&yF&Hﬁa] ca] caUl cal]c
a] ca] ca! VWV2X5XXXX
YYYYZZZZ[ [a[b[ K[ I[[[[[[[*\+\4\5\C\ D\ {vqgl gb] X]]] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca! D\
MO [\Vclel VWV

]]/\/\' /\(/\i /\j /\u/\V/\/\/\

K—I
¥l o))

2_3 |wnhc”Y]]]]ca]ca]ca]ca]ca]calca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] calU] calca]jcalcajcal3_ @A Z [ _
| m XYy " ]anaaabbkcl clwnhc”Y]]]]ca]cal calcalca)l calca]calc
"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal
| cxcycccccccecc*d+d7d: d>d?d\ d] d{ d| dddddeeeeeeeef {vql gb] X]]] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca]
cajcalcalf f+f,fffzg|gggg: h;

hhhii?j@ojpjjjjjjijkkkkk' k{vql gb] X]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a)J cal ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca] ca]ca]ca]c”a] ca] ca]ca] ca!' kBkCkPkXkk
KkkIT2E20 013 ETETTT mmmRar&nBmdmd mnKmAmXmbnd xsni d_Z] 1] ] ca] ca] ca] ca] ca] ca] ca] c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a! b mz i{ mmmmmmmmmmmnn

n" nbnl nnomnnnnpppppp] geqq| wgke [ V] ca] ca] ca] c*a] c*a] c”a] ca] ca] ca] c*a] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]lca]calcalcalcalqqrrr7rDrFrNrr
rot:tktM}t~ttt

uuyyz%1z>zi zj zE| F| | | | ~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] ca] ca]ca] ca] ca]c”a]ca]c”a]ca]calcalc”alcal||]} )} ~—~T~U-—~

12' (Z] } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal WKOU- 4

st @2PQ w mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

9:-0Z}xsnid_Z]c]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]calcalc
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca! [\w LWG *

@} xsni d_Z] c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! (DUZ _cdirt

$&34TUnuy{ vpkfa\ W] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca! ,UV:<

ez} xrmhc”Y]]]ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calcalcalcalc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca!. Rt TUt ulVvi 8?DLM

~ytoj e [V]ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]ca]ca]ca]lca]ca]calc
a] ca] ca] ca] ca] caU] caU] ca] ca] cal] ca] ca! >mU] i +

-36-



[ =@\ wr nga[ V] calU] caU] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! HHLMUVyz?f g~ytoj e [V]ca] ca]ca]ca] c
“a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] Qag g,a,]z cﬂ]sca] ca
] caU] ca] calU] ca! gOP>
.6l mu" 3zupke ZU] cal] ca] cal] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] cal] ca] ca
] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 3434"_st $| wnhc”Y] ca]ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cam ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca! NwWai uH} qyHP\ zupj d_Ymhe ca] caU] caU] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
U) E( 0248=WKKSU{ ~yt ni d_ZU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca]ca! 9 " hj u#X! ! 6nvzzupke Z
U] ca] c*a] cal] cé4] 8 afeabcahchfoay] caitdaparpuadispdrsiah of} palyesigoa]yragroa] cal] cal
caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! - { *z+Ch87<m_
e} xsni d_Z] cakeapobheahidiciakamladihipfieabtal ealicidiceahecpmbeakcamnpakiag] cal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! | #UYE2}

ss#} | w niic” X] cbf cphgaE GRheakeab ?M@b&l?hﬁ?lé?@dt@@ﬂr&%hﬁ@%ﬁ% %@ﬁsgﬂnﬁ caj ca ¢

a]J ca] ca] ca] ca] ca]ca] ca] ca]caJca] ca]cal] cal’ X& C@aglV}xsnid_Z calca]calc
2] ca] oa] oa] @aﬂv%%lr*@f/@irpﬁk?@k@éc aLr?ﬁ*u’iin‘% BRI ERp ORI i SR 63t cal ¢
a] cal ca ca alcal]calcalc C. l +zK(

ccbrel onnohv e a0l ed  ancd 8 e R bepedy bkeR bRl dbedat ca
ca] ca] ca] ca]j ca] caj ca] ca] caj ca] caj ca] ca] ca! Ecnt: q@a

b} xsni d_z] ct}q eapRhycHFEaT suiecas aycast enheapnss)od djoend 1}8&%&1 aguéa) cal cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! bP32- DHyFH} xsni d_Z] cU] ] ca] ca] ca] ca] ca
] ca] ca] ca] ca@,@é@,oal]m:a]uﬂaﬁ] pdyweal s ajize] wih eaprghed]ydadphd]ca]eal tefpoajaca] cal ca
] ca] ca] cal\ Qh(d"s&b5ekm w mhc”X] cU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

calG loBledalt
L e R e o o

I &&C &
el cpaisn ol gk splancR Lt o
sLiow e () it %ff%li%é% KAk E1b5@ ()1 BLOK (& ()1 n0 @ 1ove ()1 oo CRtee
@ 10%& ()-k[]j{%

ZX6! * LYn 10%:( aedralipingthe jopiaebisrrars f the nahrenir\hﬁ ’TB‘%&’( tk(-‘ RO 3y 100/8( 3
(& ()-M\ LYm 10%<<& ()-M LYm' 10% & ()-Mb % & g )
YuVA! uYF +109@EEEn(of neBealzen@ffgcyive 1ofaem(a)neutralizgd pp ywemal@ apd fiqym(a golutgorof

15  the neutralized polymer salt;
mixing the solution of neutralized polymer salt with water to form a blend of
water/organic solvent/neutralized polymer; and
removing the organic solvent from the blend at a temperature and pressure which is
effective to not invert the blend and which provides a stable aqueous polymer dispersion
20  which is substantially free of emulsifier and which polymer has a mean particle size of
not more than about 300 nm and the aqueous dispersion has less than about 2 weight
percent organic solvent, at least about 30 weight percent solids, and a viscosity of less

than about 20 poise at a temperature of about 25 degrees C.
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neutrahizing the ionizable groups of the polymer by mixing the polymer with an
amount of neutralizer effective to form a neutralized polymer salt and form a solution of
the neutralized polymer salt;
mixing the solution of neutralized polymer salt with water to form a blend of
15  water/organic solvent/neutralized polymer; and
removing the organic solvent from the blend at a temperature and pressure which is
effective to not invert the blend and which provides a stable aqueous polymer dispersion
which is substantially free of emulsifier and which polymer has a mean particle size of
not more than about 300 nm and the aqueous dispersion has less than about 2 weight

20  percent organic solvent, at least about 30 weight percent solids, and a viscosity of less

than about 20 poise at a temperature of about 25 degrees C.

4. A process as recited in claim 3 wherein the acid value of the acrylic polymer

during the addition reaction is not more than about 40.
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wherein the acid value of the polyester polymer, the alkyd polymer and the acrylic
polymer does not exceed about 40, wherein the hybrid polymer has an acid value in the
range of from about 10 to about 40 and is formed in or is mixed in an organic hydro-
10 philic solvent to form a solution of the hybrid polymer in the organic solvent, and the
organic hydrophilic solvent has a solubility in water of at least about 5 weight percent;
neutralizing the ionizable groups of the hybrid polymer by mixing the hybrid
polymer with an amount of neutralizer effective to form a neutralized polymer salt and
form a solution of the neutralized polymer salt;
15 mixing the solution of neutralized polymer salt with water to form a blend of
water/organic solvent/neutralized polymer; and
removing the organic solvent from the blend at a temperature of not more than
about 65°C. and pressure which is effective to not invert the blend and which provides a
stable aqueous polymer dispersion which is substantially free of emuisifier and which
20  polymer has a mean particle size of not more than about 300 nm and the aqueous
dispersion has less than about 2 weight percent organic solvent, at least about 30 weight
percent solids, and a viscosity of less than about 20 poise at a temperature of about 25

degrees C.
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. A process according to claim I, wherein the polymer has a solubility in the

organic hydrophilic solvent of at least about 50 weight percent.

10 8. A process according to claims | or 2 wherein the neutralizer is selected from the
group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-propanol, dimethy!

ethanol amine, alkali metal hydroxide and mixtures thereof.

9. A process according to claims 1 or 2 wherein water is mixed in an amount

15 effective to provide an initial ratio of organic solvent to water of about 1 to about 3.5.

10. A process according to claims 1 or 2 wherein water is mixed in an amount

clfective to provide an initial ratio of organic solvent to water of about 1 to about 1.5.

20 11. A process according to claims 1 or 2 wherein the organic hydrophilic solvent is

removed at not more than about 65°C.

12. A process according to claim 8 wherein the organic hydrophilic solvent is

removed at not more than about 65°C.
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selected from the group consisting of -COOH, -SOsH, -POsH;, and mixtures thereof.

10 16. A process as recited in claims 7, 1 or 2 wherein the ionizable group is -COOH
and from about 30 to about 100 percent of the -COOH groups are neutralized and water

is added to the solution of neutralized polymer salt.

17. A process as recited in claims 7, 1 or 2 wherein the ionizable group is a -COOH
15 group and from about 30 to about 100 percent of ~COOH groups are neutralized and

water is added to the solution of neutralized polymer salt.

18. A process according to clainls 3 or 4 wherein the neutralizer is selected from the
group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-propanol, dimethyl

20  ethanol amine, alkali metal hydroxide and mixtures thereof.

19. A process according to claims 3 or 4 wherein water is mixed in an amount

effective to provide an initial ratio of organic solvent to water of about 1 to about 3.5.
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5 removed at not more than about 65°C.

22. A process according to claim 18 wherein the organic hydrophilic solvent is

removed at not more than about 65°C.

10 23. A process according to claim 19 wherein the organic hydrophilic solvent is

removed at not more than about 65°C.

24, A process according to claims 5 or 6 wherein the neutralizer is selected from the
group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-propanol, dimethyl

15 ethanol amine, alkali metal hydroxide and mixture thereof.

25. A process according to claims 5 or 6 wherein water is mixed in an amount

effective to provide an initial ratio of organic solvent to water of about 1 to about 3.5.

20 26. A process according to claims 5 or 6 wherein water is mixed in an amount

effective to provide an initial ratio of organic solvent to water of about 1 to about 1.5.

27. A process according to claim 24 wherein the organic hydrophilic solvent is

removed at not more than about 65°C.
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5 and from about 30 to about 100 percent of the -COOH groups are neutralized and water

1s added to the solution of neutralized polymer salt.

30. A process as recited in claim 13 wherein the ionizable group is a -COOH group
and from about 30 to about 100 percent of the -COOH groups are neutralized and water

10 is added to the solution of neutralized polymer salt.

31. A stable aqueous dispersion of a polyester polymer or alkyd polymer which is
substantially free of an emulsifier, the aqueous dispersion formed by a process
comprising:

15 condensing monomers to form a polymer selected from the group consisting of a
polyester polymer, alkyd polymer and mixtures thereof, the polymer which results from
the condensation reaction having an acid value in the range of from about 10 to about 40
and a number average molecular weight in the range of from about 2,000 to about
10,000, wherein the polymer is mixed with an organic hydrophilic solvent to form a

20  solution of the polymer in the organic solvent, the polymer is soluble in the hydrophilic
organic solvent, and the organic hydrophilic solvent has a solubility in water of at least

about 5 weight percent;

43



10; 109%&’ ()-1L3:110% & ()-110% ()-!4@ 10%: ()- $XzX6g\ =0 | X! 10%PP& ()-s! Ol
109838 ()--1w 3° 100& ()-!+3" 10965& ()-!s, @
* 100R28& () --$S: 10%T& () - XgNWUBg\ =0! +* 10977& ()-1 1" $I " 10% 2 §- ABRSLUGR0% r & () -
11" 109&575& ()-! N " 1094T& ()-! ! 10%m& () - sM/af ghi dYNCO! +*10 10T 10T
10Ts<109%F& ()- " 4109%7& ()-41090& ()-4 109F& ()- 2109F& () -i uHy a?YNOO! +! +
109%&' () - 10%&' ()-15y" 10%& () - S@OY& () -, 10%& ()- 10%&' () - qywX9YNCD! f - 10%& ()
. (3" 10% & ( 3" 109&: L"M &' -1 .. )

0% )Lt %f‘d%h% g e e Rf ofs e Berizing b Bt Y“thfﬁ 10 10

10%& ()-f0109%& ()-.S3 @ $100& 10%008! ( L 10900% -s“
109&' 8 +an “%UMI’%?’ % v §o.top ("%B ngd? Y%S%%@JII @159 ©Of-1, 52

10980308 ()-'5SY+- 109%0& ()-!19%l" 10‘V&D& ()--1." "$10%OBCL ()-0= V\aBI\/B70!
100@B10%4& {0y nenionkaed pykynmswaFHFH& ()-
0%—1& ()-"1109%1& () -$f 109K ()-XJIzX6emB70!'!,' m'10% {,{& ()-M 5 n'10%H& ()-M
mixing the solution of neutralized polymer salt with water to form a blend of
! Y" 10%HE () - ! HALOYHHE' () - F109%1&' () -! 9@ O0%HE () - >KPQRS{ ~\: 0! ' f " f 1 10%8S&’ (

)- ! 1 10% (\)'ateﬂ/%gaﬂQHOlvent/neutlallzed polymer; and
10HL<10%1&' () - &@3" 10%&' () - ! X&@3"10%XHXH&' () -9 a?~\: 0! I #f 1 109%%5& () -! 4f -

@%es ( (?“’@ﬁ“\@ B PR AR e P 4 o rmprtesend P Rith () g

#1081 8& () - iffe}c?ﬁ%@%ﬁ?\%_ %}@)T@g}g% ﬁﬁ%ggg?ilé%s tgbr]egql\leo(i)lls ;aol‘yme%glsperg?onl'I Y

which is substantially free of emulsifier and which polymer has a mean particle size of
not more than about 300 nm and the aqueous dispersion has less than about 2 weight
10  percent organic solvent, at least about 30 weight percent solids, and a viscosity of less

than about 20 poise at a temperature of about 25 degrees C.

32. An aqueous dispersion as recited in claim 31 wherein the acid value of the
polymer during the condensation reaction is not more than about 40.
15
33. A stable aqueous dispersion of an acrylic polymer which dispersion is
substantially free of an emulsifier, the aqueous dispersion formed by a process
comprising:
forming an acrylic polymer having a number average molecular weight greater than
20  about 3,000 by an addition reaction, the polymer formed in the addition reaction having
an acid value n the range of from about 10 to about 40, wherein the polymer is formed
in an organic hydrophilic solvent to form a solution of the polymer in the organic
solvent, the polymer is soluble in the hydrophilic organic solvent, and the organic

hydrophilic solvent has a solubility in water of at least about 5 weight percent;
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which is substantially free of emulsifier and which polymer has a mean particle size of
not more than about 300 nm and the aqueous dispersion has less than about 2 weight
10  percent organic solvent, at least about 30 weight percent solids, and a viscosity of less

than about 20 poise at a temperature of about 25 degrees C.

34. An aqueous dispersion as recited in claim 33 wherein the acid value of the
acrylic polymer during the addition reaction is not more than about 40.
15
35. A stable aqueous dispersion of a hybrid polymer, which dispersion is
substantially free of an emulsifier, the aqueous dispersion formed by a process
comprising:
forming a hybrid of a polymer having a number average molecular weight greater
20  than about 2,000, the hybrid of a polymer selected from the group consisting of
polyester, alkyd, and acrylic polymers, wherein the hybrid is a combination of a
polyester polymer and an acrylic polymer or an alkyd polymer and an acrylic t polymer,
wherein the acid value of the polyester polymer, the alkyd polymer and the acrylic

polymer does not exceed about 40, wherein the hybrid polymer has an acid value in the
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form a solution of the neutralized polymer salt;

mixing the solution of neutralized polymer salt with water to form a blend of
water/organic solvent/neutralized polymer; and

removing the organic solvent from the blend at a temperature of not more than

10 about 65°C. and pressure which is effective to not invert the blend and which provides a

stable aqueous polymer dispersion which is substantially free of emulsifier and which
polymer has a mean particle size of not more than about 300 nm and the aqueous
dispersion has less than about 2 weight percent organic solvent, at least about 30 weight
percent solids, and a viscosity of less than about 20 poise at a temperature of about 25

15  degrees C.

36. An aqueous dispersion as recited in claim 35 wherein the polyester polymer and
alkyd polymer are condensation polymers and the acrylic polymer is an addition
polymer, the acid values during the formation of the condensation and addition

20  polymers which form the hybrid polymer are not more than about 40, and the number
average molecular weight of the alkyd polymer and the polyester polymer is not more

than about 10,000.
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solubility in the organic hydrophilic solvent of at least about 50 weight percent.

38. An aqueous dispersion according to claims 31 or 32 wherein the neutralizer is
5  selected from the group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-

propanol, dimethy! ethanol amine, alkali metal hydroxide and mixtures thereof.

39. An aqueous dispersion according to claims 31 or 32 wherein water is mixed in
an amount effective to provide an initial ratio of organic solvent to water of about 1 to

10 about 3.5.

40. An aqueous dispersion according to claims 31 or 32 wherein water is mixed in
an amount effective to provide an initial ratio of organic solvent to water of about 1 to
about 1.5.

15
41. An aqueous dispersion according to claims 31 or 32 wherein the organic

hydrophilic solvent is removed at not more than about 65°C.

42. An aqueous dispersion according to claim 38 wherein the organic hydrophilic

20 solvent is removed at not more than about 65°C.

43. An aqueous dispersion according to claim 39 wherein the organic hydrophilic

solvent is removed at not more than about 65°C.
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5  groups are selected from the group consisting of -COOH, -SO;H, -PO4H,, and mixtures

thereof.

46. An aqueous dispersion as recited in claims 37, 31 or 32 wherein the ionizable
group is -COOH and from about 30 to about 100 percent of the -COOH groups are

10 neutralized and water 1s added to the solution of neutralized polymer salt.

47. An aqueous dispersion as recited in claims 37, 31 or 32 wherein the ionizable
group is a -COOH group and from about 30 to about 100 percent of —-COOH groups are

neutralized and water is added to the solution of neutralized polymer salt.

15
48. An aqueous dispersion according to claims 33 or 34 wherein the neutralizer is
selected from the group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-
propanol, dimethyl ethanol amine, alkali metal hydroxide and mixtures thereof.
20 49. An aqueous dispersion according to claims 33 or 34 wherein water is mixed in

an amount effective to provide an initial ratio of organic solvent to water of about 1 to

about 3.5.
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+3$ hydrophilic solvent 1s removed at not more than about 65°C.

52. An aqueous dispersion according to claim 48 wherein the organic hydrophilic
solvent is removed at not more than about 65°C.
10
53. An aqueous dispersion according to claim 49 wherein the organic hydrophilic

solvent is removed at not more than about 65°C.

54. An aqueous dispersion according to claims 35 or 36 wherein the neutralizer is
15 selected from the group consisting of ammonia, triethanol amine, 2-amino-2-methyl-1-

propanol, dimethyl ethanol amine, alkali metal hydroxide and mixture thereof.

55. An aqueous dispersion according to claims 35 or 36 wherein water is mixed in
an amount effective to provide an 1nitial ratio of organic solvent to water of about 1 to

20  about 3.5.

56. An aqueous dispersion according to claims 35 or 36 wherein water is mixed in
an amount effective to provide an initial ratio of organic solvent to water of about 1 to

about 1.5.
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solvent 1s removed at not more than about 65°C.

58. An aqueous dispersion according to claim 55 wherein the organic hydrophilic

5  solvent is removed at not more than about 65°C.

59. An aqueous dispersion as recited in claim 42 wherein the ionizable group is a -
COOH group and from about 30 to about 100 percent of the -COOH groups are
neutralized and water is added to the solution of neutralized polymer salt.
10
60. An aqueous dispersion as recited in claim 43 wherein the ionizable group is a -
COOH group and from about 30 to about 100 percent of the -COOH groups are

neutralized and water is added to the solution of neutralized polymer salt.
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