WD 96/ 14357 PCT/ US95/ 12757

CELLULCS HEIE; I N EMULSI ON POLYMERI ZATI ON DI SPERSI ONS

BACKGROU £ | NVENTI ON 1. Conti nuing Appl i cat PEHUBRYR757

This application is a continuation-in-part of US. 5 Application Seri al
No. , filed Cctober 20, 1995 (Attor ney s Docket No. P14184), which
Is a continuatio T§E§ h |Ied
Novenber 3, rbﬂ!ll'u&osg ; s se%ﬁi&gg . eIs‘%BgEE?Fgg c|’ons are
i ncorporated herein in their eR&HRERILE OF LAY t heret o.

2. Field of thei.nv nuing Applicati Ehl Bat ventlon rel ates to aqueous

pol yrer di spersi ons anis apfl3iCAetd O & %?a'n&amnu]@faﬁs#@taé gogorer s

in the presence. of sol ubl e protectlye co
processes 1 or tI@é’PlllﬁPEEJaPaF?B?'Pl No. 2 peseribtl®h cﬁ’f&'k&roouﬁ39§nd
O her | nformati dAttorney’s Docket iNoduPtLalsd) emli:s:lndspal gonet immtion of

processes, u. ssu@bﬁﬁ&eafeﬁonaé.@naclorﬂa)n'on/a%eslgv e Vfbac d ﬁme in

conbi nation with po ngotectlve col’l oi ds’ dra totl’ns is

that surf actant? r‘h'Ist efentlyyr geandenesst ai Fl' ese app&FrSéFl%’P%bPé'e
| attices which iiscerporatednileaieiandimajthedre entiretimdyerbp rsiféerence
effects. 19 FOr +&63@RbS. the presence of surfactants in | atex

systens can have a ne ivg ef fect on, wat er-sensitivity and causes
foam ng of final®pr %&gg-érﬁ#%é—-—‘%&&ﬁ‘? nve tion, at conventional use |evels,
surfactants do not This invemtiorsxeflatesnto respleswiscpblywehidisperisionse
final Pr &&4Gheq from ethyleﬁicéﬁ%%th?at@@ Rcridmek! iﬁ‘atthehe
presence of 5prot ect o | ol co- St abll er.s gu as
0y oxyet IRFISEBNCET o B HAEST ORI FACSHS R0 SO b and B0 7
enul si on Pl yrremrmelssssofoetﬁ}émlpmlplayatmnsat urated . mononers,

i ncludi ng vinyl zrronmesaguwal %%mt&&rbtger Infeggxtienrmnormr
such as acrylic esteI aﬁré c esters %dures of ,
provides lattices of §’ubﬂ’ins}18 T _enpision eperli’ﬂew‘f% 19br (ﬁﬁﬁfesses'

rheol ogi cal , st #wrflacgantsad are copmeohdynaneed chirherer agones. or Tihese

aqueous pol y rrercombmanehS@msS pR§mat £c Lp&%ft%twetmlr&rasf ac Wrawdhckat ex
pai nts

, f | K
coatings Ahd vva g‘é?négatd}ﬁ?‘s |s\‘i‘§§agﬁgﬁtsa§““[a§?:2§§ma%ee‘£ldnagg 3’5% ] ‘\Pg‘am

adhesi ves. sheng stablegsYattices which is not economical and may have
- PCT/ US95/ 12757 adverse side effects. For example, the presence of
' surfactants in latex systems can have a negative effect on

- water-sensitivity and causes foaming of final products. 1In
25 addition, at conventional use levels, surfactants do not
impart sufficient mechanical stability to the final
products. .
It is known in the prior art that the presence of
protectlve colloids as co-stabilizers, such as
30 hydroxyethylcellulose (HEC) and poly(vinyl alcohol) (PVOH),
in emulsian polymerization of ethylenically- unsaturated
monomers, including vinyl monomers, v1nyl monomers with an- -
acrylic monomer such as acrylic esters, methacrylic esters
or mixtures thereof, provides ;attlces of submicron
35 - .particle size with improved rheological, stability, and
performance characteristics. These agueous polymer
dispersions are useful in the manufacture of latex paints,
binders for non-woven materials, water-based inks, paper
~ coatings and water-borne adhesives such as pressure
40 sensitive adhesives. '



In enulsion polynerization processes of nononers conpri sing

acrylics or styrene either alone or in conbi nation with other
‘MDNONeIWo 9kli43se Not al ways possi bl e ' to use protecpcyraso9idrei ds such
as cellulosics or PVOH, as 5 co-stabilizers. When prior art
protective colloids are used in an acrylic- or styrene-based |atex
systens, a h| gh degree of floccul ation occurs which manifests itself
in a I ack oﬂ:nneem.‘mnai podlgnkriyatidmi garblcessesatobn mondmkeirs

from the hi oh LRRieReHaOf abbpy ROt o6 | VErilred! bikel® Mdone | BEOT AT A o
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grafting in ane okei psetéctive colileidstsuch as toelldulysies nomBVOK, asA ni nor
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colloid, soliahjgo h@ﬂbneﬁéﬁ is comnonly knbin &Y dReFtling depend| ng on the

ver come by ?hau#f%%és?z*%%*éﬂf”%?aﬁﬂﬁ&i% i ‘é&%#nat.on(

with protectiJe cobtoit® Per toxadpye elimipagpfl. acePatminor amoumtysof _
sytsa ems, hi gh %&\f&h& lo&oeéqias;tdaweecehbewlﬁfbmsedrtner, it rmﬁ%eatlon |
W surfactan e _i.n.a vels

It S 2ot LS SELK! b5abBREC 0 nas ngan pevil il o SR |
such high | é!d@ies fof the vinydacehatencepoiymen Hatrdorgr nadte igr diveens
descri bed ﬁbO\&me.natlon of ekbeSsive NGLAEENIS dnd Netid posalibaiyyt Q:fl .
overcone the r X el ate
to 35 the é‘tegf"a&-ggg?igr}} (ﬂqwétsur %iétgan%;éegi;g céa/qﬁl%oh
protective colllftﬁeé'@artlcle bridginghds ek ondy detemmines by the gueuat 704,

U. S. Pawnt of grafted fateriad, ors ;iaruimef rsdﬁealambheo Bt tie alleet 1. 7%

by of al..

hydr ophobi cal | y nogg?'%ean%cﬁ to“%“é‘i‘h{‘/ wa ose }'ﬁiﬁ% ex pPéser?t 4&'

-2- dilye mater phase, the moé ecular we:.gh of e prngﬁtgg%/ 12757
that is readldqa.md ssomﬁadsfd:d:ﬂwenmceltpor ated into the ~  di sper SI ons

or lattices bythe 0 vgqh:yme o] prgﬁ.@ a

| ow protective '3* rleaft &éﬁéﬁd%o te’ﬁ t . -Qrggis'ﬁft ant I attices
have a Parti CI%’%*?% GFe gg"‘?ﬁ%&f"ﬁ @W&P’bﬁyéﬁﬂ’ ELcAVPETRS FFhani cal

stability. using high levels of surfactant alone or in combination

' with protect:.ve colloid. For example, in v:.nyl acetate-

based systens, high levels ‘of protective collold are used

. in“ comblnation with surfactant, while :Ln acryl:.c-based

30 syctens, " high levels of surfactant are ‘used alone.

However, lattices prepared - with such high ‘levels of
surfactants have the performance problems descrlbed aboves -

Thus, a need exists in the industry to overcome the

inherent drawbacks in prJ.or art latex systems related to

35 --the use of h:.gh levels of surfactant or prior art

protect:.ve collo:.ds. C o

The approach as set forth in CRAIG '704, U.S. Patent

No. 4, 684 704, is to use from about 0.01% to about 1. 7%, by

weight based on the total monomer content, of a

40 hydrophobically-modified hydroxy ethyl cellulose (HMHEC)
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Anot her approach for polynerizing acrylic rmnorrer systens, discl osed

in LO U S Patent No. 4,845,175, is to = ‘use 0.02 to 2. 0% wei ght
of a hydVeMawITal |y nodifi ed hydroxyet hyl cel | ul os @CEUSS, Eﬁ/ﬁ ective
colloid. 10 Yet anot her approach for polynerizing acrylic nonomner
systens, disclosed in CRAIG' 771, U S. Patent No. 4, 659 771, is to

use, in addition to a protective_c abo 5% by
wei ght of a sub@f%ﬁt}%l I §ea& iy aEgnﬁPEFSFﬁfuM e+n%%z|' ré
unsat ur at ed nondisperegons ouchattides oy &l;memsxw@owme@hz%tm @®f and

net al Sahdrfome¥¥ Neh&ALAS, ANMDNGWM pRbiécHive qUabLLBREYgEdttiingOf

rosin and aci ds havi.ng.4 tQ.36_carpbon.a
SUMMARY OF THE § #@&ﬁ%&\l he résh anﬁﬁgﬁgggﬁth?‘ﬁ/ean ghicle $428.9%) 10 a

process f&r 20 lesspridarilng alcméxamh\ﬁmm#ﬁ#o’ve@hm|Sé'—al°1§#-'§b+ lity
conprising enul si on-RAthER | Zppibarin | €38t pUIBMRIFAYIAGI CirWic monomer

d I
ot nyl oni cal |y (OB EASRERERE, Tt gty oA S aReOlke VB0, 85 375, 45,40 7' 2

pol ymer whi ch ivese §rog Q|0 vy d«’%ﬂ-@B‘- of \@ thydrophebigrily vieedifiiest | ess
than about 75, ORfhsdtyrtingdcelluloséadnd rodeetRve 0861 xdidlg of

pol ysacchgr ! des. POI@lihGr approaditiebl BRSREESASSCR0 ARG Y and

fully hy onzed
pol y(vi nyl SYS¥RRS ol |@eﬁ¢el)°se§ol wivi GRAIEt hé7E}, gBH&t | nPa'%%E’él M%nd 30 -
derivatives andsgsd 7S Qs tbeugéPUin addition to a Proteceieat coIMeid, on is

furth di t t
i o o of o T TReRtsRt 0,18 o SR B WAEOTRE | 365 sABs0MENRy |
nononer, and complﬁﬁltmerwm u%l?#bblt%e‘-’qmgé&ﬁéd “BFBFBE?'F BORPRAT. 35

DESCRI PThEN OF diith | M¥ENAAIIc acid, styréhe ha&lbenﬁc uaeifigctand ymétaind
that the use of

|
emul sion . Séf# Smine zgh ggu Qxﬁmox%fﬁﬁi s \f.%arg dgéieé e N

ron eni cal y u sat ur at ADNONET S
produces excel I§ﬁ$1$re%ﬂﬁarﬂ°ééls §PHBT‘9|‘E)F%f36c [FETPeR REAPE- 40 pol yner

The upper limt of the nolecul a Mtomfrmhemvmz;o N WO 96/ 14357

PCT/ US95/ 12757 glg&% 7
about 50, 000, and % pre &ﬁ%ywagioéutsd 8%Fﬁe Iovver %aﬂly
of the m3Pecul aPTORAEHT of thAEeX o?%‘é’c’?%e%ﬁ??’b?‘ﬁ pechapifal Stabslb@b

preferably a_bout:oxiﬁrﬁ)fhg endlsbeh-po Binerdlziingado lieast ond etBPlenically
The present 'nVﬁﬁsA t}djﬁ{ctr\bﬁg&'ai{x]yt&@%fgsenggrof by WAkl BaBba g ene

| at ex systens ard %“Prl or art, acrylic or '
styrene based | kp@x Wé?eﬁ&hylemca}% H§§a'6’f LS opery RETHLI A% evel s
of protective l@ffectilé @mbunitsof rotpolymertwitixth ilsesgusateaifiveheghloidvel s
of ols Occubﬂhgér'm mﬁh%la%ngﬁlﬁ?t he léﬁethﬂﬁ albélﬂh 79,960l 8e18étea

surf act ant to overc can have a negat i v
from the group cons:.st:.ng of polysac ar:.des, poly(acrylic

acid) and salts thereof, partially and fully hydrolyzed

poly (yinyl alcohol), polyacrylamide, poly (vinyl
pyrrolidone), poly(vinyl ethers), gelatin, casein and
30 derivatives and mixtures of the group.

The present invention is further directed to a latex
system which comprises ah aqueous emulsion of a polymer of
the. at least one ethylen;'.cally unsaturated monomer, and
further including the indicated protective colloid.

35 DE PTIO_N or I ION

It has been unexpectedly found that the use of low
molecular weight protective colloid in emulsion
polymerization of' ethyleriically-unsaturated monomers
produces excellent mechanical stability of the resultant

40 polymer. The upper limit of the molecular weight of the
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effect on water sensitivity and causes foam ng of final

product s.

In addition, at conventional use levels, 15 surfactants do not

i npart swbhsg4zdnt nechanical stability to the final peredogizsy It has
unexpect edly been found that the use of | ow nol ecul ar wei ght
protective colloid, in : acrylic- or styrene-based | atex systens,
permts. reduction in the level of - or even the om ssion of -
surfactant. 20prot&ttwive naoljpdducis repputgefby @P0y lmemferabig tabduve | ess

vater sensitiVvsbyood £smd GRgen re@éﬁwf@b@hwﬁ@h@éﬂ Calrne lowe§t?ﬁhi gty

t d .t tabilit
Can mani fost | PRotes IPLERIAE, Ve ¢ e bFRRectsym saiolh 35 abareo T

applications theP@0i SP%FQQ;'aber ebeutdlt)em.ncgnd guastg prederahly npbowtd
| evel i ngs . 15,000. The preferred poI ysdccharide protective colloid is a

wat er sol ubl e ceflq#ose et her ., whi ch _has begn derjvat
et hyl ene oxi de

48| BRPBFTHe, LVSIORe oD RreiBliZely oemall for,

aci d, etc., aerylig xonrstyrendclabsx Systemsort|as| neted pabdve s edith e
car boxyret hyl cgééaﬂ-@&e bS&/& @l acryncd@fls«taytrehesméé@rmx sPaviqg, a

car boxyl

d bsti.tut DN
2.9, nore egrggeplpgferafol %ﬂ%l I On%é%ﬂ) 9’(% |?9rr8F8£ﬁF€$‘é? abl y
about 1100 to eebleid. is nsﬁl tam%tmlboPF%Pﬁﬂ c‘éfl Jrighe 3gvels of

derivatives i ngi&senradivd %bh%ﬂf@l hyl aglel uhgée, of e'tlh')dh levels of

car boxynet hyl cg&yégéaemb t@ ?% htYr} eproblceq{ b%%x éY% cel I ulg

hydr oxypr opyl

car boxynet hyl ceffesbsen Eﬁﬁekyéﬁﬂﬂtt-:’a*%x%tmw I ﬁﬂ’%@é‘g 40f fimal

di et hyl am nocpré@uytes hyl qel | dé@s€ion, at conventional
WD 96/ 14357

Hydr oxyeéthyl cef?ﬁf ose

use levels, -4-
275

actanﬁﬁﬂgg not 1mgF Bufflc%ﬁnttqeéﬂggag§?5 8P6i§5¥hyl

mol ar subst it uEPothe (ﬁ?‘BF%P%?@F%‘Eﬁy F‘&n@#ﬁgmexPeCteﬂ-Brﬁ%ﬁ!bl#PuEthh%t about
4.0, nore pref Ehebluﬁeahsmtldw S8mbbecular wélght prétectivd PIToid.cf fmably

bet ween about ﬁ%gﬂ?l eo@} E gﬁgf]ﬂlbgsgd latex ﬁgstemsY eﬁﬂq:' thH&éH?n

hydr ophobi cal | y ose

hydr ophobi cal | ?nnﬁﬁPf leyel of - of |elYFBS§h§t RBigsipn BEI I‘uISH§€a€F%Fs Whl ch
are furRloer The fmmstptadtmtmmhheagéydrmm serh@dung toohavet De€S

carbon 10 -%%g%reth 1 QPN Dy, V"?bgﬂibmﬁf %H% B¥Q£€QP°RBEﬁéh¥ca§ 0%

nmodi fi ed cell rom about rom

more pref er abl §EaBbLALY W&Sﬁuﬁs Xqmpared to the priern,azte.syshens.

hydr ophobi cal | Mecalhf¢all stibillitye cenhpanifest itsellfydnogirebten| sjehddi fied

hydroxyet hyl Cei]{f'éose A&Mﬁ@naﬂ? nﬁygwﬂ@O% Fibye{Oekh T tRdre is a

hydr oxyet hyl cel | ul ose useful In rac | ce O{ﬁ
hydr oxy&Phy| ceFPaReRe tendencyv\ﬁpcﬁags "’P’Eﬁ't - ATPERYEH | 12

hydr ocar bon havi ng Therpreferred polysaccharide protect:.ve

is invention is a
W9h a

colloid is a

30

" 'water soluble cellulose ether which has been derivatized
with ethylene oxide, methylchloride, prapyleneoxlde,
‘mohochloracetic acid, etc., or mixtures thereof.

| Em:.cularly preferred are carboxymethylcellulose (CMC) and

derivatives_ thereof, having a carboxyl degree of

' substitution- (DS) of about 0.7 to. about 2.9, more

35

40

preferably about 0.7 to about 1.5, still more preferably
about 1.0 to about 1.4. Suitable carboxymethylcellulose
derivatives include methyl carboxymethylcellulose, ethyl
carboxymethylcellulose, hydroxyethyl
carbémeethylcellulose; ehydrexYpropyl
carhoxymethchellulose, methoxyethyl
carboxymethylcellulose,ethoxyethylcarboxymethylcellulose,
and dlethyl amlnocarboxymethylcellulose

-4 -



4 to 25 carbon atons, in an anount by weight of the hydr ophobi cal | y

nodi fi ed hydroxyet hyl cel | ul ose from about 20 0.1%to about 3.0% nore
pr ef er abl WQS4B570. 1% t 0 about 2.0% The hydroxy et RAT/WISB275F he
HVHEC |ies preferably in " the range of about 2:9 to about 4.0, nore
pr ef erably about 2.9 to about 3.5. O her cell uI ose

et hers, for exanple, t can.b d. 25 thiis linvention a
protective colloid ’%&Wﬁceifnloﬁﬁld#ggg}et P 1150 é C) the

met hyl cel | ul ose E¥@yoxyastiyll molar sapsitiygicmny (M%) mreg@ra(rmoo)anm
hydr oxypr opyl Ce'fﬂ)ﬁ)%out 1.6 (ﬂdPG)oout 4.0, more ﬁéwram&ysas@bailsi% and

material s that Calr:] SIOX)%QJTI more %}e%%%agg %%ltkvg gs abo t t]1h§ %Sent

invention are sta &rivatives. " gar
fully 5 hyd@bm}"ieij-%ol y(vinyl al cohol), poly(acr yI ic aci d) , al kali
net al (potassi um yet Sqdliiilonaldy(. hydr@showidallgt addified cellulose

pol yacryl am de, Q&Lix( meE:Q%Ql V' nX.J-re t herSulI@laghg %I%¥g5hgﬁl¢aﬁ§r Im?g#l}%&at or

(vinyl pyrrolidong
sol ubl e al gi nat egelbakese e’ﬁ@%ﬂ’s m feliniese ethersan‘ﬂl%%mtmlﬁum

Protective coll oisdbssmiﬁdervﬁlthy acKpaeyearbdn davilUtrom 4 to 26f&advore for
stabili zatll on of {:gﬁs,l at.ex %X?;aitghgg ti&f %Qight 'd}vegﬁéo%ydrwhggiéany

context, an effec Ve’ anbun
WO 96/ 14357 modified cellulose ether from about Fromyapout>51% to

amount whi ch serabeutossdaa,bixddréelatbeei-@ﬁnx #oAite . der tagabout 2.08he aqueous

enul si on pol yneri zati I on.
Particularly, the pr )?e TTve C(ﬂt %dgggmﬁgié%?ﬁa}{ momfl%kstctﬁlg%g ﬁfm on
pol yneri zation #foRedrophabicaldy pedieiad hYdr°xY?mlé¥ﬁ#]ér\11@&ﬁ W)l-ed
over a W ds r angRydrépliobitallypaiodified Hydrokybehpicerhslosenassefully 1y

econom cal and pgagt I4 Sy elggﬁﬁ are
desired in the td bg%tlﬁe of Jﬁ\qgs lQ%ﬁ%gggreg rr %%EEEP%%# m t
be 10 about S¥BbGh ik SO5EEEE SHRSE LSRR WHER o BYSHPEATROR PRVADS Arom

2.5% by wei ghu ﬁmasesl carbohhatdmat,al in eahylamount! |y weight upSatthent ed

tent i i
e oomy " hRatdndbAGhy) iiiticd Riropyetny Nt Ringd QY abdl t 1o

about 0. 1%%y vvePgﬁ? tﬂ?Sab"uEageB%onmPﬁ@ PBFﬁ?rﬁﬂlgh?b%tt%elqét?ﬂ/I%?ﬁ%l |y
unsat ur at ed 2.09n0Mhe hydrexy etinlnyst b thes HMHEC kiese ppriefierably i .

The protective cobLodhed df'Qpoltes!s b GHbulesl8ctiore presiihliey Ao o

in conmbination wt r'ot ect ive - | ol ds or surfact ants. For
exanpl e, the CMRdRrFRaARMF 05 can be used as a single stabilizer or in
conbi nation with Cthemeellulvse stinérs; Hivrs ex@wples thedd can béigsed

I nvention gss in this invention as a protective colloid are ethyl
hydroxyethylcellulose (EHEC), methylcellulose (MC), methyl
hydroxypropylcellulose (MHPC), and hydroxypropylcellulose

(HPC) .
other polysacchar:.des and materials that can be used -
30 -as protective colloids in the present invention are

ethoxylated starch derivatives, partially and fully
hydrolyzed poly(vinyl alcohol}, poly(acrylic acid), alkali
metal . (potassium, sodium, etec.) polyacrylates,
. polyacrylamide, poly(methyl vinyl ether-maleic anhydride),
35 poly (vinyl pyrrolidone), water soluble starch glue,
gelatin, water soluble alginates, casein, agar, and natural

and synthetic gums.
Protective colloid is preferably employed in an amount
effective for stabilization of the latex system of the
40 invention. In this context, an effective amount is the
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avai |l abl e under the trademark "Anbergunt water sol uble pol ymers,

types 1221 and 3021, narketed by Aqual on Conpany, W m ngt on,

Del awar Qyq 9éii43¥4 t abl e hydr ophobi cal I'y modi fied 25 hydr I I'ul ose
is avail %?e under the trademark "Nat rosol Pl us" Py rrar{y#%g

Hercul es I ncor porated, W m ngton, Del awnare. ' Al'so, | n
accordance with this invention, the nononers : that are wused in

this inventioamoane which|sastes ofe S¥abilieehyheniagkky syscah uaai-ﬁsi;r
monomer ‘such agpyi Q%Jx ﬁfseéﬁll%rlon ﬁolyﬁepfi ioH Y %%’ft?gdcg}n he

acryl ates that are RVENL L.ON ‘are acrylic acr
met hacryl i c acP8, thetBRlymerizagipp; ate  nethyl net ha_cryl ate, and other
acrylate or » Pmt'&mrlplraye thé grotedtive colloid reageentehtishnyin

ethylenigal ly at NOSEme ongkly y i C,
whi ch carql-’ be pgﬁérrelrdf@%gpo:g/m 5 lzatr1 oﬁh EPOIQE%%I atglkontg%n gge%és/'gd I n

the practice offYfpgion ca By JATABH. OVEF & Y148y TangRre MLERI Fhe URBRRNIr at ed
NMONOMEr s linit ubem@odetém:.m upnly Bg esohﬂscal and pY&-06¢dn357

PCT/ US95/ 12757cons:uiera.‘l::.ons baEé&nPn ev?hﬁ peib E?P,{%sé rgg'siagaciﬂﬂfx\llv' nyl

esters, Yl nﬁ eéﬁéars VI n vin
pyrrol i done, eftgRrEnER¥O g?:'éaf' pﬁFfz)ﬁﬁr%ﬂ l??'i"s %?I‘}?Per 111“1"anﬁ’¢1es
al lyl esers oéabguat Lﬁ-al%edmnnemmﬁmapllycsa&%dsandamdst preferadilgesbouter eof

and di enes andsd |va ve €eo ' S l e
e alenes. phatzlgé B# %eiaﬁﬁ based on the "l':'ottQQ e gxéel‘f;ej]éfif

such a n or ma
acetate, vinyl" 'ﬁ%taﬁde nonciler VERREeTuL iR ?’5 \'inﬁﬁFlPEOB‘G'Fﬁl'rat'@’e vi nyl
val erate, vi 1preferred:a¥gm;t elland: wsnyzlbouer 9a0@5%. 18 more prefdyypedal (

Vi By|t I et helr S lbd?&': UQQmJ.@E.QYEW' 0 @tslger Mith abou?t hyll\g ﬁé £ and
n- but yl vi_ny ater |ns -
i ncl ude\iar opyl ﬂ%ed on the ’foﬁﬁ?‘e‘ﬁ%"gri p?@n t&f 'b‘ﬂ"@éﬁpunia‘

cycl ohexene angonomer cont@ntenbeing the most pﬂblfyrredirﬂmr amh:.t.
N-substituted all yi‘he PR dTt ivet c01101d faﬁﬁeeineénéi/&i Cédn abd Yhs&dl nes.

Sui t abl e di eneg: ar&. %tlg Lene, G cl og eneegf.gg %"i‘hefat ara'f%‘at”e

dlcyclopentadlene
monocar boxyl i ccebloids Ry @SlrrfafﬂtﬁntisudeFatl%ami@t'att@e S§MCyfepivativet e and
allyl 20 | 68 abe, usettl 4@ sidgleCBtaBIDMROdIClih combination wilhe

pol ymers of 't hg é n P%c%roél ﬁ@}a%%amzspaél?ﬁ gsr qme%%.nr t&é?d 1gveﬂ$:nsorhg{seéhfhat-

ethylenlcally unsatura
by the term "pdY3ikable t updey| §b32$radem¢§&nt"mmnﬁ#eranﬂobdpkﬁ yIer s
that are pol ynpolymers, typesViidl ana 9021P martiebbar By AquaNeKEtSmpany,

For acrylic alr;gr t%’g&\hq’dy?aceyg?y | ge%ulkgwlgvﬁy&uﬁfobmauyow 1z Y M i's

preferred. e- acr eeul ar
wei ght FWHEC |gym%1§,egp,p;asey 1s available under the trademark

"Natrosol Plus", marketed by Hercules' Incorporated,
Wllmlngton, Delaware. '

_ Also, in accordance with this 1nvent10n, the monomers
ffhat are used in - this invention are at least one
30 _2etny1en1ca11y unsaturated monomer such as v1ny1 esters or

ethers, styrenes, and others. The acrylates ‘that are used
in this invention are acryllc acid, methacryllc acid, butyl

'~ acrylate, methyl methacrylate, and other acrylate or
methacrylate esters. : o

35 : In general, any ethylem.cally unsaturated" ‘monomer,
which optionally may be cycllc, which can be ‘polymerized by
free radical initiation can be used in the practice of this
invention. Preferred ethylenically unsaturated monomers
include those having up to 23 carbons. "



30 but al so | ow nol ecul ar wei ght HEC and | ow nol ecul ar wei ght

CMC can be used. Wen acrylic acid,. or nethacrylic acid is used in
t he pol ywor9ena8s7on, the use | evel preferably is abRAT/PSISOBAT t 0
about 2% - nore preferably, about 0.05%to about 1% - by wei ght
based on the total ethylenically 35 unsat ur at ed nononer content.

Pol ymers of the invention with relatively high gl ass transition
tenperatures - e.g. Exmpess@f suitabdet NPDoRers | fpclude vinyl gptars,
characterized aginymr ddtherggsevinyh rahdt i viaiplidene halidesassN+4vianyQition
t enper at ur es t - t = a
characteri zed aéyrfg%%]fita&%%lé%e#gg%g{lél o .& %eggfﬂgggha §£_‘efmé.:' St
PCT/ US95/ 12757 amines, allyifes§enfyof sAthnpted BPnecarhRedignacidst A s

t he 5 | dendmidesftHereott Ayl ediamdd \andnsarivat bvksromerens . whi ch
are enpl oyed. :Ltablg L}iﬁ{,gnéséa‘rst Eﬁc hay! a%ﬁe vasgd Uéd@é
nononers 5 cont I’I ute ness or soO t ness I n fere grees

and are thusly ﬁ%%maﬁsv"-ﬁﬁ-d fogpate s oVinY hpAGRERES, YHAY1 Propigmatisve

har dness and sotimgs shuyrditie], e vdnylmaobetylrate, vinylkwalerate hei:arl .

The degree of hé%gp‘?fée ernﬁ'sg),fﬂn ¢SSePd %te - polymer is accordingly
nes ik of

af fected by the S or so tne t he nmononers, conprising the
pol yner, 18nd by t he T&igaly e vinyl eFﬁ?F%s {ﬂ"]tq‘i’ése“}?ﬁﬁgﬁ‘rﬁi"gyl ether,
V\hen maki ng a cetpplyimsl ledhexr apdtsrbutiylerinylli eshet. "hard" to

"soft" nononer are c%?ﬁgb 130c! ggt %é%fglﬁgd’é i th{:% i%ng-'orrred

at use terrperature yrene-acry
cont ai ni ng fromtzbRtensy. (}UB%"FG“e' cYc“BﬁBﬁ‘Pe'?G%hﬁifeREr gﬁﬁclﬂ'??@ﬁ 3 ¢ he
f ormed copol yner-decene. Vinyl-acrylates can be made in the ratio range of

about 1:3g to [ hihe PR ﬁﬁerﬁbétybé‘@f’éﬂtea 3at19.y§boﬂﬁu§e4 e
wei ght of vi ni/ dacetate acry at e. nopnoner he resultant
di spersi ons pr epErBRLes of fypdsadealiyh amines.  hi g jpyent | on i npart

significant inpr ovensmttatnd: I":he:mthare butadieniest aycdopéntadiongai md
fornul ated withy 5_9? J pai nts include gloss and flat paints
- gloss latex paln aV| ng. a nent vol upe concentrati 0 of . ] ess

t han about 25 50§“hﬁ'ﬁPlﬁ Flig}e;sﬁgfﬁt %v?ﬁ&uﬁab?‘gnwc’\CfSF ﬁﬁyﬁc about
50 or gre®@ter. acids may incAndemXIlyl acetabei @llylnprépignate aanddallyl

anphoteri ¢ 1ac€9£éa05ﬁ1t&e%dama&yreémdﬁaeroeafergnom In the art may be
used in the practice of surfactants

th e
i ncl ude pol ygl ycol eT’PI%r%"lYé"tﬂr]soﬂfo\t ﬂ'&?’ﬁf‘ﬁ‘?ﬂ éa ba% %ﬁeﬁ 5512, B gher
al kyl sul fates suchors dfathgl eshy ¥extically unsatunatied menomexsy t §nothis t y

aci ds such as SQQPHPHStP@rPé Shoted tha%nﬁysﬁﬂéuﬁéﬁﬁ eﬁﬁcﬁvym%b!"“f 4Ei §saalso
esters of fatty a henagl s _.and

their s@™ onat Pﬁﬁn§5%°m°896¥?ﬂ%’f§’ Eﬁ%y°8§°ﬂ%'ﬁ%sphg’kﬁ 8?%0%#3?8:'%2 4 4-50
- nore pr giithatvy , ori Cactte diffRyentanendm@rsuynits, et hoxylated (err]

For acrylic and styrene based lattices, low molecular
"weight CMC is preferred. For the vinylacetate-acrylate
systems, low molecular weight HMHEC is used preferentially,
30 ‘but also low molecular weight HEC and low molecular weight
CMC can be used. When acrylic acid, or methacrylic acid is
used in the polymerization, the use level preferably is
about 0.005% to about 2% - more preferably, about 0.05% to
about 1% - by weight based on the total ethylenically
35 unsaturated monomer content.
Polymers of the invention with relatively high glass
transition temperatures - e.g., about. 50°C. to about 150°C.
- can be characterized as "hard"; those with relatively low
glass transition temperatures - e.g., about -100°C. to .
40 - about -3°C. - can be characterized as "soft". A factor

-7-



alkanols and their sulfonation products, and also sul f osucci ni c
aci d esters such as sodi um - dioctyl sul fosucci nate; these

surf actwobéngsrenul sifiers are 40 optional and are nopcaiuseyrR787eqUi red,
but when they are WO 96/ 14357

PCT/ US95/ 12757 used they are present in anmount s usual | y of from |
0.1to 5.0% preferably 0.1 to 2.0% by weight, based on the total
anount of the afifgcthngalthe udegres abéd ardnesss pnés@&ofthess is thée

process. dentlé{?Ymk.nQWE @%h{;@dﬁleélmﬁgmeumdnm&enwﬁm be
used, i ncl ud| nggbatc e{n bat ch, or conti nuous and her mal or
2tch

redox techni qu nonomer addi t |_pn '_ vm_.t h e|_t her batch or
conti nuous additi onlef-felh%nﬂ n¢fi ther ethylenicallyntinsaiuriategr aopemeds The

pol ymeri zat i on cealr#bse Peo 1ﬁardn£§é rbe ds@snsnéggd &in M T creddl degRaakng
~that, for exarrpl u,se for°§erformn t he

eactar ¢ :
react i on. ngPFﬁFeF&Bﬂ?Y gﬂg"é?roﬁ% %?réj\r o?ﬁ \bGUA: Do PECRERE t 58209 -
nmor e preferabl yedbtive 1 barénepsuandsgptingsapof Gifferantymonomersf ism

about 5% to ab@ubwhSYa-thy & .ghirnef aé@ee@t&b/Ire&aaahgyoé%oftﬂeg%abwat ed
nonomer or rmnoge[rs i s, added i.n t %g to the,reactor.

A'so as a matt BPIEPeH 1§ acé:ﬁggmgﬂy atnfe"tegngﬂn’ih P%F?B 25U SGFEES about
60% - no¥® pr efodr hbe ymondmers compuis Hythe nEbymeno@nd by the gedasivehe

initiator i S ratiosdgfleehéde itiomeirki.al charge to the reactor. The

conti nuous 20 |t|o of any,f ea d r

general |y done ove?gg Be’P JCln%f 51 C"‘B’lm%? ;Q?Lﬁ %g&%e@ éh%g %ﬂi_ﬁ§ The
batch or del ay&hardl't tat $soft" caoneger xrliehesen so thagyya bpn@gggous '

al though t hese 1u@ekati DRSisirforield BECASE Aemperaturefl O strerfd+acey3ies this

I nventi g eggra ri y queous
enul si o echnlcaﬂegeatmafl?omgaggut E"EBQ% c?ﬁ@gg'?{xfg aé‘gb[moc&% oZ%ﬂsg t8
preferably frombaybut70%[ biyr |weighs apbyrens| diy | the formpd (sopsdywer.

of a free radi ¥ahypobyfplates icih baihadé dn thartatid aangeaof about 1wat er

sol uble  per oxy ngouE 90 21, pgggéggﬁﬁ aﬂ%ﬁlrtmf"geto ut 9PE! Uy fw@r:.gﬁt such

as potassium ates of,
cases, perboraPésVlnﬂﬂE¢tﬁ‘?§frﬂﬁf§late m°"°¥&%wn |n the art may al so be used
to poI yn®Eo i ze nONONEhE, resultant Sispeasiohspreparede inbycamrdanaecwdth

pol yneri Zat'onth:x.s nveﬁﬂ% a%estsegﬁlﬁem aﬁp%baﬁahurwwl 2hg and
sodi um. 35 ul 1?'

erntiat | S used %e concentr n of 0.2
- 2.0%by wei gmesl&§§éﬁ°%n°¥ HetRE Batnts forauipghs a?) §P&F§r abl y
in an anount oOfpa@n8s- ihcltide gloss and- fléhepaznnﬂtﬁrq}qasxﬂﬁﬁ@xobauhs

invention is ay %&ﬁg:a pi enEY§E§Hhe'BShE@hiﬁhﬂEEH'dﬁ‘%%ég thad abeaky

repared polyner 4 erse S a dlscontl uous. phase i n _an.agueous
Eonflnudﬁg y 50, and flat: 13 tex paf%t hav1ng pggmentpvgfhme of abo 3%

50 or greater :

Anionic,  cationic, - nonionic, and. amphoteric
surfactants and mixtures thereof known in the art may be
used. in the practice of this invention. Suitable

30 "sﬁifhcﬁants~inc1udeip61yglycolfethers, sulfonated paraffin
"hydrocarbons,rhigher alkyl sﬁlfates Such:as=;auryl sulfate,
alkali metal salts of fatty acids such as sodium stearate

and sodium-oleate,'sulfuriC'acidfesters of'fattynaldohols,
ethoxylated C,, alkyl phenols and their sulfohation

35 products, such as nonylphenol ethoxylate with 4-50 - more
' . preferably, 10-20 - ethylene oxide ‘units, ethoxylated C,.,
alkanols and their sulfonation - _products, and also
sulfosuccinic  acid: ‘esters. . such - as  sodium
 dioctylsulfosuccinate; these surfactants or emulsifiers are

40 . optional and are not'alwaYS_required, but when they are

1
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phase, and al so including the protective colloid. The I ndi cat ed
particl ewQees4as7abl y have an average Size of |ess t RGEE398(1275800
nanoneters - nore preferably less than about 300 nanoneters, and
still nore preferably |ess than about 5 200 nanoiret ers. The
latex system of the present |nver1t|on ha excg ent 3 at
stability. Con%f®Eenthey t Are nRF§FeRA dds am°“ntsd|u§l',‘ﬁ§§¥oﬂ heF &t n° Fray be

enpl oyed in | at pxopaipteferablyconpos 2i.0/s. by mtpabnsectmpwet tml
preferably furtpgo,dp °F, Ithb”&éﬁ'ﬁfeﬁtcéﬂﬁsﬁn%x@te% RbHsREEs %ﬁ@s&ﬂt in

ext ender; yet t'onal” conponents conventional for [atex paint
fornul ations, i EBRRUBFPCPEHi ckeners, can be enpl oyed. Furt her,
the | atex ssystem of Ay pnewermethndsmtobremhsion polymerspptigmdnay be

wat er - based '”kuggaposiﬁéﬂﬂﬁngoassﬁcﬁOatéém-yétcn , COBPOSddritahuoubl ndﬁas for
non-woven nateril a Sl ve ' OI'T'BOSI.'[ § arti l, %I’
dextrin free &BREGpYOr redox teehnigueg,  Semi-bat nongd p& %

percent ages usewith ehtbespbatdh cat comt inuous ad@lbyomfgmhqm.mggator
ot herw se indi C%Ee@atggyst is pre-lﬂfi'rehnveﬁhboﬁol riddﬁiﬁiﬁ andalB¥ péhe

follow n
represen?]éllon céﬁalggemhﬁtm{%’:bglggn@?%egw meaning g{’ﬁﬁ t c’erloelgtr 3 esc%;)e of

the invention. loop-reactor can be used for pEIMMITE 2the reactipp. was

det ermined by highrReLHPy TBRR Cabifrit B tinPabout 0% &8 QEB&QQE&DW%(SEC)
nmet hod as foll ows 010 LC e

a Waters m%?oEFEF%Ea%f%ﬁﬁPg% %?I%Rouft 1\5%%2? gﬂét’g?s%r?&' “2c §B§ a\rllmdt "
Zonen, nodel BDf4®om abowt i tmasbavedlFor PHvESRDREL thar%ﬁfgk'é@éucag

Sﬁgﬁg?gngxémgﬁg u?%?%rgﬁg‘g@ymhﬁﬁﬂé? ¥2! manaﬂérst is addeat ahl edebdmsrealt he
I nle Lnes to f hi
of the referenc&hary QC'ST']&% THAGHes - cef‘#so%mg%tkggrgggp%%%&qk% H*S e
reference side cmouné roff rémemorakiout EBntte rakdudt £0% marmeIsH preﬁﬁmbl
phase. Inj ectl%%u\eersiam%te Aoy fo¥odeby 7Qédght of tBbeG.dMI&QaVai'V&s

equi pped with a 5
Tﬂe EEC col umms ’ l l einll%lgl charge to the reaqyo(yirgt '?lgé aég}lﬁnqghgms B
20 addition of any reaction ingredient or ingredients is

generally done over a period of from about 2 to about 5
hours. The batch or delayed initiator or catalyst addition
may be used, although these variations are not necessary
for the success of this invention.

25 In general, the monomers are polymerized by aqueous
emulsion techniques at from about 20°C. to about 120°C.,
preferably from about 45°C. to about 95°C., in the presence
of a free radical polymerization initiator, particularly a
water soluble peroxide, e.g., hydrogen peroxide,

30 persulfates such as potassium, . sodium and ammonium
persulfates or, in some cases, perborates. Other methods
known in the art may also be used to polymerize monomers, .
such as, for example, by using redox polymerization
catalyst systems, such as potassium persulfate and sodium

35 . pisulfite. The initiator is used at a concentration of 0.2
- 2.0% by weight based on the weight of the monomer (s) ,

" preferably in an amount of 0.3 - 1.0%.
The resulting product of the invention is a latex
system, including particles of the thusly prepared polymer

40 dispersed as a discontinuous phase 4in an agueous continuous

g
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purchased from SynChrom |Inc. (Linken, Indiana) and contained a

gl ycery{‘?w -<hem cal | y- bonded phase on silica. Therg&siipsyset used
consi ste a GPC 100 [err] (pore size) guard colum (5 cmx 4.1 mm
. D. Lot no. 5 227904), two GPC 100 A analytical colums (25 cmx 4.6
nmm |- D., lot nos. 222033, 49201), and a GPC 1000 [err]

"anal ytical colphase,25amin aldo 6inmludimy , thet proted8R@&) colloid. TiThecol umms

were connect eg]h tﬁc%‘?:rebeﬁaféléiéé ‘Eﬁi:eferabl}( have an M&ﬁ Bhgac Frighar ation

- The nobile ase used In anal yses |on|c strength
acet at e buf f erthan abouk 500 |rl§'ﬁ‘°B‘FtBF|s3 o %ﬁgeggf%blﬂ EDPR ARk s

pr epar ed 30 nariomstexddi Apd 68till gicre Mreferabilyciess etlzam:l abttrl- of
4 M acetic acighd q,a@log,gee{_.gt er volumetric flask and - - filling to

volume with distil el oni zed wat er._Thi.s oyided_ a 0.
i oni c-strength buf ngﬂe aa %3 systep of q"h i mef‘eggr enBYeRBEon hl%'éa
sol uti on was témhkmtemart (stablllty;L 4Gos bytenti witl). therpprevisfussodi um

sulfate to 1l ffsdfidion herdirdd WaGRE: &,at Be S Unilioyed Tﬂ? latéxMpaint
i oni c-strength sol uti during the sa ﬁi\gp raélons to

n_was__us
20 mi ni mi APHARIEEOPRas e l?ﬁm% CoRROT+ ‘? sm?ﬁ'ng
prepar edioby diinglude tdte least \bmeubfeastmigmgnt and an s@ﬂtﬁﬂdﬁr.l yetwi t h

distilled dei Oe(lidz‘@t‘idfﬁtler é’diﬂ:d‘ﬂénftgr' 'E:nvent:.onéﬂr ougl a ﬁt%% prpd imte- GS
MIIlipore ne aratio of .the sanpl es

were 25 . %‘Q@Wnﬁl's%?wwgﬂﬁ%ka g?y nEP" E‘L%eolqn}?g.ogg rs-
corrected for noi stiwrshernt the )latexdrysten of the present inventioptmay to a (

total volume ole %‘iﬁcﬁreﬁl thwagelarbasadt lifk. compositiemesn &ﬁétoéb@il mg/ m .
These aﬂgeous sol uti,

wer e do.ub e
strongt Boace: sreRstiongs Sinaers ok ithdavdiRatedidld o angradhds
approxi nat el y ¢mpsigitdonse nobi Parghgytartypodextsin Afree adh%ﬁl‘tehe
sanpl e sol uti %‘ywlq;lunlstered through a 0.45 pm - M || ex-HV di sposabl e

]ICDIC[I'} arsgg/nllt27(5f7r om M ].I 'p%%g) aB&' ﬁgrcenta{eoé 8.1&43--%54 --itﬁriﬁf specificé@%g{ ﬁiﬁ57 |

Set : - GPC ar® k[}ér"ﬁlggﬁaﬂﬁleﬁ’@(Ptfl'tﬁrr"‘]lselel)di_'@???d-
1000 [egov] (Synchramak) invention is illustrated by the following

Examples, which are provided for the purpose of
' representation, and are not to be construed as limiting the
scope of the inventién. o =
E ES
25 Mw was determined by high performance size-exclusion
chromatography (SEC) method as follows: '

Apparatus - A Varian 5010 LC equipped with a Waters
Associates R401 differential refractometer and a Kepp and
: 'ZQnen, model BD 40, recorder was used for the SEC
30 analyses,' A Rheodyne, model 5302, 3~way toggle valve was
installed between the-sample-exit'and'reference inlet
lines to allow for periodic flushing of the reference
side of the cell. However, during analysis, the
reference side of the refractometer .contained statlonary
35 | mobile phase. Injectlons were made using a model 7010
" Rheodyne Valve equipped with a 50 ul sample loop. -

‘Chromatographic Columns - The SEC columns were

- 10 -



I\}bbi | e Phase: 0.7 M pH 3.7 acetate buffer 5 Fl ow Rat e:

0.5 mM/mn. (0.51 mM/mn measur ed)

~ Pressur eW096/14357 - 135- 140 ATM ' Chart Speed: PCT/USHS/IZP§Tni n.
Sanmpl e Conc: 1.5-2.0 ng/ni, 10 DRI - Attenuation: 2X
Mul tiple injections of each sanpl e were nade using: t he above

conditions. Overl r s _of the result EC chromat ogr ans
wer e prepar ed f%‘?r‘%g g? ﬂgyncm:om, cangg‘i‘ﬂkﬁﬂv Imf aj"and"

Calibration - Acmalé!edofa ddyceanlpromlarciendfally-bonded ipbaseManf r om

Anerican Pol ymesi Sied\danmte celifhéé®sed constm&lJﬁ a/@cauabyxed usi ng
the preceding v

| ue di,st ance The Io r.wei ght
st andard ( DXT- ?ore s’fi?d ﬁﬁkrdmﬁ?@ﬁ"%s(seﬁfni §I e%t ed %[ e"Pot al
per rreatloﬁ 20 227994t tWRaSPEI 300 vk crnadytirel q@bumﬁ @%l@aﬁd‘* 6 mm
g(/eralge gfbl ecul ar Bl ghtotMaobet QﬁmmA,tlm tgaﬂg a GPC 1Vc\ayoohﬁ
anmpl e cr s_St abi t
Low Mol ecul ar V%P%&Xtﬁﬁa} co}gmn Aié i¥ % gp é ﬁf s€F3t3§28ﬁb
embodi ment of tFee C°1msa&{359u§°mg?i@%ﬂéh§e§ﬁ-e§hﬁ% }ista®.i on and how to
prepare t he sane. The pol yrrerl zations were carried out in a 2

liter glass on, Yess | _whi was ggui h a thernncouple
a 30 refl ux condg':51'it’g;e1e'—S'ﬁ'-ﬁ'tj'ng%e?%%%-aE %ﬂl n|$mg]te e I a1 a

hal f nooA%s hape@l%tﬁnﬁléﬁses ¥8s60¢7 a!ﬁslmlq-ﬁé‘-rﬂnmcwei@te buffero| | oi d
(car boxymet hyl cedlut ixsie d£CE) 3. wRr kmecbmrsder mbb€le phase tvfaedgﬁa{okré@ber gum

3021, with wei | e I i, aht ou 000 to
11, 000 and a cgg% ﬁeé%%%dlm dgHree 0 Ss}[é? |%%M¥tebeanr%g>%?§a¥‘%l
avail abl e 4 M acetic acid to a .one llter yglumetrlc ﬂNgs§6pgg357

PCT/ US95/ 12757 £illing to erﬁméhelﬁmwdsﬂn@eapaaémmﬁu aratelrUt | Dhis

copcent vkl on proviedd %81 RYLRR ARG Shiaut Sposld 5.9 OifigrP o of

25[err] C g I carbonat
di ssolved in 46&9@&%ﬂﬁ$§ﬁ“9$§np eF%i$z§RﬁqM¥9@rWaSSthen/%QQHeﬁﬁﬁﬁpFéte

di ssol ving, theileimensi daaingsol4iGeTed ®f sodium sulfate to 1f of the
0.24 M acetate solution. The 1.44 M ionic-strength
“solution was used during the sample preparations to
20 minimize mobile phase mismatch. The final mobile phase
was prepared by diluting the 1.44 M double-strength
solution 1:1 with distilled deionized water and filtering
through a 0.22 pm type-GS Millipore membrane.

Sample Preparation - All of the samples were

25 prepared by dissolving 0.150 g polymer (solids basis-
corrected for moisture content) in distilled, deionized
water to a total volume of 25 mls yielding an initial
cunéentration of 6 mg/ml. These aqueous solutions were
then diluted 1:1 with 1.4 M double strength acetate

30 buffer solution to a concentration of 3 mg/ml, —
approximately matching the mobile phase composition. All
of the sample solutions were filtered through a 0.45 um

~-Millex~-HV disposable filter unit (from Millipore) prior

to injections.

- 11 -



85[err]C. by neans of a waterbath. Next, 40%of the initiate

solution (1.5 grans potassium persulfate in 50 grans dem neral i zed
wat er) wwvo ogxasxry added in 30 seconds. one m nute lpAlsosii®y -
addi ti on of the nonomer was started. ‘10 The nononer m xture (248.6 grans
of butyl acrylate, 248.6 grans of methyl nethacrylate and 2.8 grans
of nethacrylic ~acid) was netered with an addition speed of initially
54.5 grans per hour and this speed was gradually increased to 163.5

grams per hour in thRaaii&ss EnHitdlonkd reaction. Wen the tenperature
had returned to 85[er-r|.§.-"tﬁ . ring of about 95%,0f the,rest of
the initiator SO ?&%eﬁe&l owed% t_fll 8h‘g 'nilt%) Y% EJPOt%e

8
initiator ~ solution being held badRoand 48¥mehrdiak) al | the nonomer
\_Na_st _rreE ered. 'Ad]gi} ti ?ndq&osﬂee iphdiseat efl_ % 1f - ngs'.r;esatce%f&tet- ﬁu?;%e{- he
initiator, was effected gQver e sane ti period a e nononer,
with the Speed of initiglf%"f W&t i on s mé)_é’f‘?‘fb' af] v &3/?‘&% he nonomer
addition speed, so that the addi messupveéd)} he nononer and the
i ndi cat ed 95% of the resfpessure:: Of the-iRblisasokrmvas concl uded
si nul taneously. Both th&rzg__ rgﬁr.lorrer ﬁnd the initiator were added over a
3.5 to 4 hour ¥ %et_ ‘a plu gé’P/Bbﬂb.and a peristaltic punp,
respectively. - Sampiiee Qomgéti on deApr@tmIimlas held at 85[err]C
The 10 pol ynmeri zat i pyr xstenaa®isat edxby keeping the tenperature 30
at 85[err]C for 1 hour.after the.addition qaf thednitiator. . . and
nonomer. Hereafter, RPE‘E%% u},xf:]er?}ﬁogts t P ega%rsemple werg Beres 9% om

t enper at ure. Stther apgvepeerdifirmEy0 PFarlay tragimdsngft tber vesultant (
Conpar ative Exam ehfoB@tograms were prepared Afdr AmparéSontePilized with

Hi gh Mol ecul ar ' (M; - : - This Conparative Exanple
Il lustrates thes\é%’(%g&?or ) the | ow nol ecul ar wei ght of the protective

colloid. The formul ati on and procedure were used as described in -

- 1? - ?5 WO 96/ 143¢d1ibration - A series of &extraniStandards of

PCT/ US95/ 12757 : EI‘%WH PArfaricaf® . for : ] changes:

I nst ead of vanl?'sllsngwl_ . gJé'anémg &ﬁg@éﬁcjrﬁ%rr fr%%z?%grd%%f&glo granms

of cMC ﬂmIFBrﬁﬁif?‘E z2ads 4§ingythe pranedind> ¥pdeRat | on at

25[err]C)) w t(aiklivaheeng alfteeitlci@stOnolacukarisasightTseafdqardt (DXr- of

dem neral i zed e ad <l I t 1 ey ns in
Wl ﬁwE 3 wfxfclpee%?géisﬁtgggy Qlﬁ&& é??%;ﬁfe ,([Eﬁtal ﬁfﬁggt i

order to arrive at t sane so ent _ he re ting | atex.
20 limit, was also used as the internal standard. '

Average Molecular Weight Mw Determination Method
- 'Example 1. .- . .
All-Acrylics Stabilized With

Low Molecular Weight CMC

25 - phig Example illustrates one enbodiment of the

aqueous dispersions of this invention and how to prepare
the same. : : S . - S - —

The polymerizations were-carriea-ontﬂin a 2 'liter glass
reaction vessel which was equipped with a thermocouple, a

30 -. reflux condenser, a monomer inlet;, .an initiator inlet and
a half moon Shaped stirrer. 16.6 grams of the protective
colleid (cafboxymethylcellulose_(CMC), marketed under the
trademark Ambergum 3021, with weight average molecular
weight (Mw) being about 7,000 to 11,000 and a carboxyl

35 degree of substitution of approximately 1.2, available

-12-



Conpar ati ve Exanple B Al'l -Acrylics Stabilized with Nonionic
Sur f act ant 10 This Conparative Exanple illustrates the high
aimount  WO96/14957 noni oni ¢ surfactant necessary for:obt ai ni RGTARYW2757
stable lattices and serves as a conparison for the i nvention. The
formul ati on and procedure of Exanple 1 were used except that instead
of using 16.6 grans of 15 protective calloid, gr ans of a nonionic

sur f act ant fr°’(‘n5’h?l%%ﬁ1’tﬂ'bﬂ?5‘???‘&t W FR 1R f@lé‘ﬁ:l’r? efignesFatdon: s:
| ntrasol NP10, »6028a6%ihvaving e Bxbpokfiebd Slmz:idsa.ltyen}f 630 mPa.sclat

di ssol ved in 4335% s @ﬁg&.n@;g_a}llgeéj of sodium bicarbenat
Conpar ati ve Exa 6) t%fge I CS sS?anlglll zlgcc?rwoflﬁ eBot h

Ani oni ¢ and rTBre dlssolved in 461 graggr %nﬁ%?¥§ﬁFP S twa er.
Thi s Conpédr ati vafEeanpbuplétaistiszpdvinge vieeddmperature was hrgisegnbont of

surfactant in abbediCliy nfaabl bECASyEER. Next,tb@uaetefe anRERaECt i ve

colloid in order to obtain shear ttices. formul ati on

and procedure of°elution E&Mré’mf R@Fasﬁyé‘ﬁ aﬂ:ﬁai‘nlﬁ%t%’%ﬁfsbf usi ng
16.6 gr ademdhepabized iwater)| Wesdevdilyramddedofina3foseconds. One

surfactant (nonyliplieaol gt&ox Wy %d%%ﬁoﬂooft'&ifé %oﬁékdﬁas starté&“ ts:

| ntrasol NP10, 100% active materl al et her rams of an

ani oni ¢ st f act ARE monomer mWETE r*Pogu%‘E?%ﬁe‘- bﬂ@?ﬁsﬁ?rﬂa 2#89Pact i ve
material, from @yamandfl)metknel ches:babvyﬂaten e yeagrass of methacrylic

den1nerallzed Wakel) was metered with an addition speea &¢ initially WO
96/ 14357 CT/ US95[ 12757
Exanmpl e 2 54.5 oxaps RST fouE, apd gﬂﬁeﬁﬁe% | gga g?%i)#fl zed Wth
Low Mol ecul ar Wohgheash@ to 163.5 grams pexr shawrip &hel Fixst hawr afot her
?”bOdi nents of t B@acéion 'Wéﬂtﬁr&ntemﬁaﬁa@@fd'ﬁd 23cuPREQ VB eggral [ | exle Out
'naz2 | gL 9l ass: T Sach] QRaVesSehe WMIGH 1PL,0YLPREC W th'a
solution followed, with the remaining 5% of the initiator
solution being held back and added after all the monomer
was metered. Addition of the indicated 95% of the rest
20 of the initiator was effected over the same time period
as the monomer, with the speed of initiator addition
being adjusted to the monomer addition speed, so that the
addition of the monomer and the indicated 95% of the rest
. of the initiator was concluded simultaneously. Both the
25 monomer and the initiator were added over a 3.5 to 4 hour

period, with a plunger pump and a peristaltic pump,
respectively.

~ The reaction temperature was held at 85°C. The
polymerization was terminated by keeping the temperature
30 at. 85°C. for 1 hour after the addition of the initiator
and monomer. Hereafter, the resulting lattices were
cooled to room temperature. Stirring speed was 200 rpm
during the reactions. ' :
Comparative Example A
35 . - All-Acrylics Stabilized with
High Molecular Weight CMC

This Comparative Example illustratés the need for

the low molecular weight of the protective colloid. The
formulation and procedure were used as described in

- 13 -



t her rocoupl e, a reflux condenser, a nononer inlet, an initiator

inlet and a half nmoon shaped stirrer. 33 grans of the protective
col | oi dwoAehgasgunferr] 3021 CMC, with a 10 sol ution eedfRM k3 on of
29. 6% having a solution - viscosity of 630 nPa.s at 25[err]C. ) and 1.6
granms of sodium bi carbonate were dissolved in 450 grans of
dem neral i zed ~water. ‘After conpletely dissolving, the tenperature
was r aibxasiplle 35[ excdrs: flpr rrhenSodlowingitachangash. hMezteadtp of 15
the initiator sqhut uene(&réngrm&aﬁﬁwﬁ%ﬁwame hB grams o0 or ame

e mnute

dem neral i zed t even
| ater, the ad&)iﬁ@ gﬁ*‘é&?ﬂ% ﬁi#%er% Vlsc""’“%ﬁ?%t“%ﬁat éd (zsfh§°%ﬁ’cﬁfératm xt ur e
(245 grans of 250€y]) with Mwabejhgt sboti 3o, M09 weretysedhe die hhognans of

20 et hacigg aamiﬁéﬂalmwm nalt £8/ i;a @é;@%@dlﬁf tRfsScase to 9rans
per hour; this_gpeed vwas gra ua_ﬁ?y |ncrease ns per hour
e

ra
in the first fddr I6PBPeIR(? arri a?e?fe (ﬁamtené%égﬁn‘é?ﬁ? Bent on
procedure was Otfh@hsaneswabtmq lategsscri bed in Exanple 1. 25
Conpar ative Exanple D : - Styrene-Acrylics Stabilized Wth

Ani oni ¢ . and [E\ggl ogi C Sﬂrf%ct ant Thi s
Conpar ative Exanpl e illustrates a 1l ow nol ecul ar wei ght

CMC as a stabilizé¥llasiAckyhie® Stabilidedc with Nonteniq Burfastantobt ai n-

stable latti ces The ' formul ati on and the procedure described in
Exanpl e, 2 wer used wth the exc tead. of 33 grans of
t he 16 : rot ect 'R}ésc PRRILAE e 3:?‘3?}8?% %‘ﬁ Eﬁr 3R a?f'f°“"9°

(al kyl aryl et hefs nepienic mxsmquanmseeesssa%m ion¥adbing sheawerial, from

Hen]IfeI GnbH, Beapzkdoattisss i sekr988i B8Ta compariWonh£8rJER€s Of nonionic
surf act ant

PCT/ US95/ 12757‘“"3n¥\9°‘?6/ lﬁiﬁﬂ%&ﬁ&ﬁ@f‘hﬁ?@l%ﬁ“ﬁ?ﬁ 25 EXAUPIS! oxi de
units: werer usef exuept MWL dosteadnef A1sigig) lefcgyans ofi 463

grams ofs wat efprotBetive 0SS 14l Woe gvasisi 6f tdiforfidtic surfacedde 6 grans of
butyl acryl at e, 248+ 8 gh S Beitdxyilate Qﬁtﬁ”g& étl}ylegl% 8x458"Gnols et hacrylic

aci d.
St yr ene- Acr yl ilafrssabi NP3@d 1Q%% ag&iNesmaterial, Srom Stockhausen) and

Low Mol ecul ar w\étegblis%ed in 433 gramsTége déﬁmdmmadawdtéfle pr ocedure
described in _ , _

- Comparative Example C
20 ~ All-Acrylics Stabilized With Both Anionic and
' ' . Nonionic Surfactant

This Comparative Example illustrates the need for a
high amount of surfactant in all-acrylic-lattices without
the use of a protective colloid in order to obtain shear

25 "stable lattices. The formulation and procedure of -
Example 1 were used except that instead of using 16.6
grams of protective colloid, 10 grams of a nonionic
surfactant (nonylphenolethoxylate with 10 ethylene oxide
units: Intrasol NP10, 100% active material) together

30 with 10 grams of an anionic surfactant '
(dioctylsulfosuccinatez Aerosol OT-75, 75% active
material, from Cyanamid) were dissolved in 472 grams of
demineralized water. ' '

- 14 -



10 Exanple 2 were used with the exception that in addition to

t he Anber un}(err solution, also 15 grans of an anionic surfact ant
(al kyl ar ﬁ@t’ #4350 fate: Disponil AES 60; 33% act i vVECHES®Y2RY) and 5
grans of an nonionic surfactant (nonyl phenol - et hoxyl ate with 10

et hyl ene oxide units: 15 I ntrasol NP10; 100% active material) were used
i n 450 grans of water for the stabilization.

Exanpl e 4 Styrene-Acrylics Stabilized Wth Both Surfactants

and Low Mol ecul ar Wi ght CMC 20 Exampie o2 f or nul ation and the
procedure descri bed surfactant FxedplstyZeneracrgkibsvStabiiézedcepth on t hat

I nst ead of using 33 gra : unferr] 3021 product
Eow tjrﬁugcglﬁgswgi%xféch

were ~used in conjunction W gr ans ani oni ¢ surfactant
(sodi um di cycl ohexyl sul fosuccionate: Aerosol A196, 85% 25 ~active
material), 5 grams ofhpsnixemmle inflastaates anothefmnenpbgimemt eifrdohel at e
with 4 ethyl ene&%eﬂ%igm U Sthe &ol\xge@i’.&g‘e s Nkl Ha0¥ 8gt by LR al)
were used T n 46 gr ans ter. e, nononer m.xture was in this

case 248 1gtgrafiass ¥RAGHICR: vepgel vhigh gag gARiBPed(Vith& and 30
2.8 granms of netdnermacovple, atirkflukheondenser ofa monomeri inlett agm was

increased in order Qe LIPI Ve THPTPhals moon EHAHRIGS s@Brr@l] VB gildnd at a
|l ow | evel . The i'nrtrator . solution contal ned 3 gr ans Of-BQt assi um
persul fate in 1®F the Progehivecqidedf (Ambergum®™ 3021 CMC, with a

- 16 - 10 WSdAatiénSEoncentration of 29.6% having a solution

PCT/ US95/ 12757 ,; ccosi .
L J18C0 .8 at 25°C.) and 15¥ >f Vi nyl
Acet ate- Acrylics Wi lfgvff/b?:’e%u ,aar Vi ﬁ? (:IVC) and 1085t sodium mpl e

. : ._This,
i | lustrates the J3GSTPAPRERVEFe rf’a‘lﬁsl‘?d"’eg' in 430, gvams, rf F?Eén?r'ﬂfﬁz rylic
di spersion withwater. Aftetatomplleteliygliasolvingyf tingt Fempergtugte was t he

monomer . GRIIRRY kbOBsec. by means of al Matk®! ¥HBR! Zakds¥)s atRr ggcarried
out in a2 liter - réaction vessel which was egglrggﬂ:lavvlt.h a

ther mocoupte, a the Ii&}tégﬁgé;%%} 1t 1on,JloReFEART e‘lf°?ta5'ﬁmm’ te in

50 grams demineralized water) was evenly added in 30
seconds. One minute later, the addition of the monomer
was started. The monomer mixture (245 grams of butyl
acrylate, 245 grams of styrene and 10 grams of

20 methacrylic acid) was added initially at speed of 54.5
grams per hour; this speed was gradually increésed to
163.5 grams per hour in the first hour of reaction. The
rest of the polymerization procedure was the same as
described in Example 1. ' '

25 - : , Comparative Example D
Styrene-Acrylics Stabilized With Anionic

and Nonionic Surfactant

This COmparative-Example illustrates the need for

low molecular weight CMC as .a stabilizer at low

30 surfactant concentrations to obtain stable lattices. The
formulation and the procedure described in Example 2 were
used with the exceptions that instead of 33 grams of the
protective colloid, 15 grams of an anionic surfactant
(alkylarylethersulfate: Disponil AES 60; 33% active

35 material, from Henkel GmbH, Dusseldorf, Germany) together

| with 5 grams of nonionic surfactant

- 15 -



10 °~ initiator inlet, and a half noon shaped stirrer. 33 grans of
the protective colloid (Arbergunferr] 3021 CMC solution, with a

sol ut i orwo®ea43srrat i on of 29. 6% having a Br ookf i el #CWUSO®EA7ST of 630
mPa.s at 25[err]C.) together with 2.0 granms of sodi um bi carbonate
were dissolved in 397 15 . grans of dem neralized water. After
conpletely di ssolvin the tenperature was ralsegtos err]C by
neans of (ngnyAPReRalethoxylate with 10 \gthylens,oFddenwnitii i at or
solution (1.5 gmtiasel NPi0, 1qui actiive petexidlt overe B6egdr fmsa 65 '

demi neral i zed 0 V &linb kS YatCaaNERis OLp M NUt e |
| ater, the. % adgfz'tV%%erT H;e nmon mdf Ot arted helfmnomer Xture-

(350 grams of V4fyPagEREEe %rﬁ‘%@ iﬁﬁeofz‘m ITANG PraFFYFERR)2Mhs added
initiallysat azgegttamé 5£.methacryligr aggdper hour and th| S speed was

gradual ly increased to 25 163.5 grans -per hour in the first hour of
reaction. As the tenperature reachﬁd 80[err]C again, the netering
of 95% of the rest of the initi ution foll owed. The

remai ni ng 5% of thesuymdneahorytbbsltstabnﬂaseldem.tbaadrtlarﬂjlrfactantwas added

after all the nonomer was Metf{£eowlM8188ular Wdlidhtabpe was added over the
- same tinme period as the nononmer and the speed of initiator addition

was adj ust ed to the nononer addition speed. Both the nmonomer and the
initiator were addetthevé&crmuBatidro ahdhthe preceduradescyibed in p| unger

punp and; & perl%;w@e ﬁé‘é&’)%ﬁhv%)é eXbEpSfon thatcaat h@aitsswper ature
o

ﬁ’ggprggttﬁg ol Pequme. soLdtYonPhl28" L8 Sraill B SR LASLSLL PY

PCT/ US5/ 12757 surfactant (atigtanykethersgdfate] C DfsnonilidBs 60t c¥3% he
addi tion of thgetive ma'taklaﬁf Odnd ¥ gHARMBTBE . ad NedeiRdHiR sulctant i ces were

cooled to room terH:& r ng e t| rriarl% %&g_gdlﬁg %%Qfergemgxxde mugélrl ng the
)

reacti on.
Vi nyl acelat e- AﬁqﬂnleW?hoBoLW’Bmmmt&na were used in 450 Low

Mol ecul ar Vi ghjrduddCof water for thelltabaniwheiomn and procedure used in
this Exanple - .were the sane as described in Exanple 5 with the 10

fol I owing changes: Instead of using 33 grans of _ Anber-gunferr] 3021
CMC, 67 grans of the Anbergunierr] 152Bxample 4 nyoduct (14. 7% sol uti on
concentration, Bro@gkirehd-acrylicsistapiitiyeat Wt BothCsurtadtanta. s with My

bei ng about 35, 000 (oSl 0 R G8"Reiihe 3 Co of subSLT Lt or

of

20 The-formulatidn-and the procedure described in
Example 2 were used with the exception that instead of
using 33 grams, 16.6 grams of Ambergum® 3021 product were
used in conjunction with 5.9 grams of anionic surfactant

(sodlum dzcyclohexyl sulfcsucczonate. Aerosol Al196, 85%

@ 1ve material), 5 grams of nonlonlc surfactant

nylphenolethoxylate with 4 ethylene oxide units:
Suifonzc N40 (100% active material) were used in 463
grams of water. The monomer mixture was in this case
248.6 grams of butyl acrylate,-248.6 grams of styrene and

30 2.8 grams of methyl acrylic acid. The amount of
initiator was increased in order ' to improve monomer
conversion, but was still at a low level. The initiator
solution contained 3 grams of potassium persulfate in 100
grams of water. A

25

- 16 -
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15 approximately 1.2) together with 17 grans of anionic

surfactant (sul fated nonyl phenol et hyoxyl ate with 30 et hyl ene oxi de
units: PWORSOASSEP 120; 30% active mat eri al )=and 7. PCFSAYIAIFT g
noni oni c (nonyl phenol et hoxyl ate, Antarox CO 897, 70 % active 20
material) were dissolved in 363 grans of dem neralized wat er. The
rest of the fornulation was the sane as in Exanpl e 4.

Exanple 7 Vi nyl acetate-Acrylics Wth Both Surfactant and 25
Low Mol ecul ar Wei ght CMC : ExBmpleéobnul ati on and procedure used

in this Exanple yiny1 Xe&€addiActdT8caSwieeddw) Moiebiler weigiPicMchat in
this case al so surfactants were added: the protective colloid

and the buffer were dissolved in 397 grans of water 30 together with 5
grams of nonioni c sThiigcExample illustmahes pthe@ossipdlytnt of imakingD

et hyl ene oxi de diffiattant free Reir1t QerYMP4e; a {586 salfari vatHagerial) and 17

rans of f t ant h | - et hoxyl at th
g0 et hyl ehe oximRlantveSy BieR bns SobakEl, SEMATSIR Ry Rdongs

WO 96/ 14357 compOSltlon- PCT/ US95/ 12757
Exanpl e 8 \/nyl acetate acrylics Wth Both
Sur f act ant and Low %}xgecugar V‘e ation and

procedure used in t %?’élz Yond \‘KEF% SREr 186 S1%s J‘Begc? gu%ezl' n Exanpl e
1 except for tiglass reactibhovessel wWaighsvas 2e®rippeds wdthaani xed ani onic

surfact ant (D' Wﬂoc@@ﬁlé?% Pt Ie coRliehselr, #Qénomer inletPa|t her with

7.1 gra Qni ¢ nol et hax JAnt ar ox 897, 70%
active 18° Q:llgltfr églﬁ?ar&‘gfy Ilhggv%rrﬁ?%%u?qé#% gﬂfrﬁﬁc (29. 1% i
sol uti on concergnams of, tBeopkotestiveg soddpi¢ a3821 CMC gt

25[err] C.) Wt hsdvidtien)gwadbRUs goﬁ&@.ohocaheélﬁtﬁéti&{) oinNd9.6% having r ans

of sodi um bi car. re.diss a I | zed

wat er . Reactlor? iﬁ?&?ﬁﬁu?’esﬁﬁ? sggof’%rrfc,a 05g {: gstg%omaip %'E

conpri sed 350 -@&ngramsypfysodium blc@G@Paﬁeeaqui}S@OéNﬁdo#nbm%

acryl atexs grams of demineralized water. A¥&diP|dorpletely |
dissolving, the temperature was raised to 80°C by means of

a waterbath.

Next, 40% of the initiator solution (1.5 grams of
potassium persulfate in 50 grams of demineralized water)
20 was evenly added in 30 seconds. One minute later, the
addition of the monomer was started. The monomer mixture
(350 grams of vinylacetate and 150.grams of
butylacrylate) was added initially at a speed of 54.5
grams per hour and this speed was gradually increased to
25 163.5 grams per hour in the first hour of reaction. As
the temperature reached 80°C. again, the metering of 95%
of the rest of the initiator solution followed. The
remaining 5% of the initiator solution was kept back and
was added after all the monomer was metered. The
30 initiator was added over the same time period as the
monomer and the speed of initiator addition was adjusted
to the monomer addition speed. Both the monomer and the
initiator were added over a 3.5 to 4 hour period, with a
plunger pump and a peristaltic pump, respectively. The
35 reaction temperature was kept at 80°C. The
polymerizations were terminated by keeping the

-1\7 -



Vi nyl acetate-acrylics Wth Both Surfactant and Low

Mol ecul ar Wei ght HVHEC (1 nventi on) 20 The formul ati on and

pr ocedurwowsm4Bsner e t he sanme as - described i n Exanpper@sosreespt t hat
no | ow nol ecul ar wei ght CMC was used, but rather 47.4 grans of |ow
nol ecul ar wei ght Natrosol Plus HVHEC (sol ution concentration 21.1%
havi ng a Brookfield viscosity of 28.5 25 mPa.s at 25[err]C.). The

wei ght aver age tepperature i $¥Coffor 1 hourhpftey cthetgdddtdenl efdthe about
25,000. The anauitiator and motdmet. !ikéxdafter, hatdet DabEicel wadred i n order
to arrive t | t end, as..the . ants,
buffer (in thi S oggég ggoé by t%%beg g?%t ecr%ﬁl\% l%lgl Fglé%ig)??&asﬁ%coweﬁtg

di ssol ved in SQBrgﬁan%h%frﬁfé?ﬁlﬁér*al i zed wat er .

- 19 - WD 96/ 14357 i

PCT/ US95/12757 : Exanpl e 10

Vi nyl acet%te acrylics Wt h Bot h Surfagf‘%ﬁ%?i‘n% ™ Low
Mol ecul ar Wi ght = HVUERYlacetate-AcryliegoWith nBoth |§§Ff&ﬁ&aﬁ'ﬁ-o%%‘%lur e used
were the sanme as 5 descri bedwi Hofxeumdre vWdighxcenpt that no | ow nol ecul ar
wei ght CMC was used, but rather 10 grans of |ow nol ecul ar wei ght

Nat r osol Pl us HVHEC (2% sol ution viscosity of 4 : nPa.s at 25[err]C

with Mv bei ng about TBS frymulatigs aﬁsumoq;#dure used,ipckhis fxammdee, had to
be adj ust ed Furéathandame As) db8cribedr tExaimpillec Sbuwitkertheand protective

colloi d Mg S n r.

Conpar at | ve Exgﬁié?'owglf &Hﬂ?ﬁé %/ﬁ %%gfa%li?mﬁeéﬂ% e:gfl }A?tzgd Wth

Surf act ant s ergum® 3021: CMC, grams of the 521 :
product (14.7% solutlon concentration, Brookfleld-
viscosity at 25°C.: 1540 mPa.s with Mw being about 35,000
to 50,000, and a carboxyl degree of substitution of

15 approximately 1.2) together with 17?g:ams~of anionic

surfactant (sulfated-nonylphenolethyoxylate-with 30
ethylene oxide units: Fenopon EP 120; 30% active
‘material) and 7.1 grams of a nonionic
(nonylphenolethoxylate, Antarox CO 897, 70 % active

20 material) were dissolved in 363 grams of demineralized
water. The rest of the formulation was the same as in
Exaqple 4,

Example 7
Vlnylacetate-Acryllcs With Both Surfactant and

25 e : Low Molecular Weight CMC

- - The formulation and procedurerused-in.this-Example
were the same as used in Example 5 except that in this
case also surfactants were added: the protective colloid
and the buffer were dissolved in 397 grams of water

30 together with 5 grams of nonionic surfactant
(nonylphenol-ethoxylate with 20 ethylene oxide units:
Tergitol NP40; 100% active material) and 17 grams of
anionic surfactant (sulfated nonylphencl-ethoxylate with
30 ethylene oxide units: Fenopon EP 120; 30% active

35 material). ' '

--18 -



'Fhe formul ati on and procedure used in this Exanple 15 were exactly the
. sanme as t used in Exanple 9, with the excepti
pr ot ectw@&?%ﬂ?% 7d was used, . the surfactant m xturepg:ﬁ.(’lﬁg?%iﬂgﬁffer

were, therefore, dlssolved in 420 grams of water. As can be seen,
nononer conversion i s worse when onIy surfactants are used and 20
the latex has a very |low viscosity.

Exanple 11 Vi nyl acet at e-et hyl ene Stabilized Wth Surfactant and
Low Mol ecul ar wei ght CMC Bxample Brprij zati on was carried out

ina?2liter 25 st ai nl esmﬁye@d:efaaﬁa;taimuessnitn redthvas equi pped with
a _ t her nocoupl e,
stirrer. 33 grans of thesggrgggg e coﬁ%?@h%kn%af% gehrif e 3021

CMC, with a solution concentration of 29.6% having a sol ution
viscosity of 630 nPa ThetfoZmudatjén) and hrocddugeausedOin thief mdbmm

bi car bonat wer e, 3 e Next
tothis, 2I.5 gram; (S)tgul b ad Zeg&?{@ %&?{"B.lg(g}%?‘f%exﬁ su%
succi nate sodi unfehiewing Chang&ﬁél 31%. @rwsAﬁ?aPowl FPAQRCer i al

(nonyl phenol 40E&)rfactant WbispafdEdMca\fise, aetiketgayertislzol viongy, the
t enper ature

: : WO 96/ 14357
PCT/ US95/ 12757 together wn:h ral sgdm{'% er rnjnéog%ext 15% of the initiator
sol uti on 62°W£ﬁlbﬁﬁ91[56‘1“8§¥ﬂﬁﬁ?pe‘?‘%‘iﬁ‘f°&‘t £0i 970074} ARtive
dem neral itoed wahateri#k) eBankyanddefl low Iibleendagsweight HEC (29.1%One
m .n_uf[ e later, tthf&‘E’i&ﬁ % ngg'gﬁggﬁ?r@foﬁﬂelé vi?cégﬁz oY 2%f0 In?g s
initiator solution Was ted. rans o V|ng acetate

gradual | y added 8%e?5°%- beY’FEH Mw being,abpul %?%‘? o kg PRR %‘!%yl ene
pressure on the 2.8 gramsadfi isodiuasbitartioridtebwese dissolvdd dnonsras added

over the 4 athPdoeFﬁ 1§§%§h@a€%¥]yon%a<:€98nr€&5ﬁé%u}@ was

t enperature was neri zation erm nat ed
by keepi nd3t he t% raé‘f’uit@ea’f“’ & METUES; c?"‘ﬁ’é’cﬁed 350 gréFFe?ft’ﬁ’e“Y
conplete additi oacetaté\eanmlmoat;namandf nonkyieracrylate. Thereafter the

| attices were cooled to roomtenperature.

Exanple 12 15 Vi nyl acet at e- But yl acrgll ate Stabilized Wth
Surfactants and Low Mol ecul ar Wi ght G\@Lﬁp—@— le

Vinylacetate-acrylics With Both Surfactant and
- Low Molecular Weight HMHEC (Invention)

20 The formulation and procédure-used were the same as
described in Exémple 8, except that no low molecular
weight CMC was used, but rather 47.4 grams of low
molecular weight Natrosol Plus HMHEC (solution
concentrétion 21.1% having a Brookfield viscosity of 28.5

25 mPa.s at 25°C.). The weight average molecular weight of
this protective colloid is about 25,000. The amount of
water, therefore, had to be adjusted in order to arrive
at the same solids content as the latex. Surfactants,
buffer (in this case 2.0 grams) and @rotective colloid

30 were dissolved in 383 grams of demineralized water.
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Pol ynmeri zation at Hi gh Shear This Exanple illustrates the

possibility for using hi gh shear in the reaction when a | ow

nol ecul o y&2ia@st 20 protective colloid is applied. pcrusesnzisy The
fornmul ati on and procedure used in this exanple were the same as the
ones described in Exanple 5, except that in this Exanple a m xture
of 12.5 granms of an anionic surfactant (D sponil M3S 156, active
material : 25 40%, 7.1 grans of a nonionic surfactant

(nonyl phenol et hoxyl ate, Antarox CO 8'%?:@%93/0 petive material), 33
grans of the protectjve.col]oid (Anherqunierrf. - 3021 CMC, with a

sol uti on concentrat %’&HY&Fcﬁgé%qﬁar%r}Bﬂﬁgaw tn ,Qt’Br%FI?ﬁchﬂtv?E‘éosi ty of 630

mPa.s at 25[err]C.), and 2.0 kpwiMrlegular WéighitliHMHES car bonat e were
di ssol ved in 397 grans of demineralized water. The stirring speed in

fgll_s Exanpl e.V\D 96/ ir&@%o%gglgg%é ta{rpd 3 %%gd&i'g 21'15223 )Were the same as |

PCT/ USO5512757described in Example 8, except that no BwmglecHlar
Vi nyl acet at e- Bpd ddrd MRt @aSt 88kd) 264t PatheSUlH dgta Bf low molecular

Pol yrmeri zation_at  Hi Shea L e FHI S Conmparative Ex e
illustrates t h%e%tdqga:;ogo%mgs W?eé?ﬁv_ﬁoi:‘bﬂ'?ﬂ d ’isr?leﬁgypBESEreri zation

when hi gh sheawPa.s at 258Cappithediw being about 25,7180)+ or Tiaé anwmmtaed

gr oce_dgre !Jsecévxéiézlt,mt%egééﬁﬁé? had to %&ﬁ&?jﬁgﬁ?ﬁﬁﬁ%&&ﬁ%ﬁl' nes?_sszread%/
escri in Exampl e cesEXCE 0 t-hi _ e a mxture o

12.5 grggns of an‘%) OfsthgnPSﬁF%?SLﬁ’%agfgﬁ °fti’%p%?i]r]r%x _ ef§6_,_ active

mat eri al : disspipged in]13§3 gmang of deminaralized yatest. (
(nonyl phenol et hoxyl ate, Antarox CO 897, 70% active : material), and

2.0 grans of sodi um bi carbonat ec&-Eg ative Exq;niig'l ﬁed in 420 grans of

dem neralized water. The .
Vinylacetate-Acrylics Stabilized With Surfactants.

The formulation and procedure used in this Example
15 were exactly the same as the ones used in Example 9, with
the exception that no protective colloid was used, the
surfactant mixtﬁre and the buffer were, therefore,
dissolved in 420 gféms of water. As can be seen, monomer
conversion is worse when only surfactants are used and
20 the latex has a very low viscosity.

Example 11
Vinylacetate-ethylene Stabilized With Surfactant and
' Low Molecular weight CMC -

The polymerization was carried out in a 2 liter
25 stainless steel reaction vessel that was equipped with a
_thermocouple, a monomer inlet, initiator inlet, and a
stirrer. 33 grahs of the protéctive colloid (Ambergum®
3021ICMC, with a solution concentration of 29.6% having a
solution viscosity of 630 mPa.s at 25°C.) and 1.25 grams
30 of sodium bicarbonaté were dissolved in 337 grams of
" demineralized water. Next to this, 21.5 grams of 100%
active EHSS (bis(ethylhexyl) sulfo succinate sodium salt)
_ and 3.6 grams Antarox CO 897 material (nonylphenol 40EO)
were added. After completely dissolving, the temperaturé
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1;5 stirring speed in this Exanple was 400 rpm (tips speed 2.72
S). Exanpl e 13
Al |- Acryl WOISHEBT Havi ng a Low M ni mum Film RCIFURISN27H7

Tenperature and Stabilized witsh CMC 20 The pol ynerizati on was
carried out as described in Exarrple 1, except for the follow ng

changes. |nstead of 16 gra r errl. 30 33 granms
of Amber gunf er r |¥a8 Taiseg,bq %%E nggi sﬁ%%) Eg éP%ﬁéf éﬂ C'%hf%c’ﬁr ans of
di hexyl sul f osuccin® grgBsspohassBUS pe®sedfate0dn al;QQ \Gramg material), 5

granms of nonyl phraaneraexybat Ratér)h whs evenlyea&wé&riex Q% dechdss (Surfonic
N4O, 100% acti ve material), and 1.6 grans of sodi um bi carbonate in

450 grans of dem neralized water. The nononer m xture used
conpri sed of 200 gr ameomlmtﬁylam,hz;@eyaé@etlmonfgrtémmsoome—r yid

bgt2 ylacrylste, ané Ze8tJb2nNEnéfinBiiderykblubidsl was started. 445

PCT,U895,12¥§§9%£%$é§€f v1ny1 acetate were. gradually aqgggnsvgrc? period

Al'l -Acrylic Lat ®f B20 mgnutesw heepinanthel athvienes innessure on the

Tenperature and ﬁa@%‘l'ohzeés%i hatSuwaf Q‘fa&%ﬂt SThe initiator waEhEdded over
pol yneri zati on arri out

t h IS arative as
described in Exa nggﬁe%?rﬁ%da gp'e monomﬁberTéiﬁn{tgFﬁg‘ 8%I yner was
used for 3@abi l |tzemne@'ﬁtmrﬁewas kept afr BALE antThen POLyBErFatikgre washer ef or e,
di ssolved in 47%erminatedl Bytké@dépii &he temperature at 80°C. for 1 hour

Exa'_rrpl € :.L4 10 after Ltﬂ&' égﬁﬁf&@e Aécfdy t':L%nLgE eéhwﬂl%a%okogny ﬂ&%mngrlz.l I'm

Thereafter the lattices were cooled to room temperature.

Example 12
15 Vlnylacetate-Butylacrylate Stabilized WJ.th

Surfactants and Low Molecular Weight CMC,
Polymerization at High Shear

This Example illustrates the possibiiity for using
high shear in the reaction when a low molecular weight
20 protective colloid is applied.

- The formulation and procedure used in this example
were the same as the ones described in Example 5, except
" that in this Example a mixture of 12.5 grams of an
anionic surfactant (Disponil MGS 156, active material:

25 . 40%), 7.1 grams of a nonionic surfactant
‘(nonylphenolethoxylate, Antarox CO 897, 70% active
material), 33 grams of the protective colloid (Ambergum®
3021 CMC, with a solution concentration of 29.6% having a
Brookfield viscosity of 630 mPa.s at 25°C.), and 2.0 grams

30 of sodium bicarbonate were dissolved in 397 grams of
demineralized water. The stirring speed in this Example
was 400 rpm (tip speed 2.72 m/s).
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For matii on Tenperature and Stabi l i zed with Utra Low

Mol ecul ar Wei ght HVHEC The pol yneri zation was carried out as
descri bswb 9614357 Exanpl e 10, except for the foll owi ng edEOSEA27572. 7
grans 15 of a m xed anionic surfactants (D sponil MSS 156, active
material 40%, 7.7 grans of an ethoxylated fatty al cohol (Di sponi |
APE 257, 65% active material), 1.6 grans of , sodi um bi carbonate, and
10 grams of | ow nol ecul ar wei ght - Natrosol Plus HVHEC were di ssol ved .
in 422 grams of 20 dem neral i zed wxh@iple Fhe nononmer -m xture contai ned
200 grans, of Vi n C I .

Exanpl e 15 Hﬁé/tq acgﬁ'xg&%%ggaégo%&[bqt élaaw:ﬂ %%‘Jit%% "ni mum

Fi | m For mati on Tenperature aPelyendization ﬁFtﬁF The

pol yneri zation was carried out ina 2 liter - gI ass reactlon vessel

whi ch was equi pped ¥ﬁi§ ébIP%;atlthﬁﬁgﬂﬁfﬁmdé}uéﬁ#ﬁ%%guéhgoﬂ

nonomer inlet, an ator noon shape Stl rrer.
40 grams %of t herpEeceive eebaidiia FhﬁbE‘PbYFﬁre‘rﬁaFJ-SOZYhSB h-"-gh @R=aryith a
sol uti on concenkr appoiedf 29.6% havi ng a -
23 - - WD 96/ 14357 _
PCT/ US95/ 12757 P14186. SO1 Br 0Okf | eI d vi scosi ty of 630
nPa.s at 25[err]C. )ThegEermtlafion and progedurg nged,AnsERisBXA®RISonat e,
7.5 grams of were tHéhsameé Hd fmmeneeahméﬁ;smchlsus if Edhpd0%,acti ve
material), and [ o f ﬁgg“ E wer e
§%cg?@n§h£§ %h;ﬁﬂl égé §9ﬁ ﬁéAB¥C5£f5 Conﬁﬁigh y

di ssolved in 4 m ner a

di ssol vi¥®y t hi §nH‘P¥#-Gr%urﬁf3-ac’Errﬂ9|1§PBPé1 MGS 156 activecmater¥ic in a
wat er bat h. Nexm;k)‘é%oi giemd @ifila nonioniansurgactfantononer was added during
| mnute. After% Y:SLBP?noiE at%5o/%ﬁf:ai-$5‘? ¢dVidg7At %%SQEHNQ” (1.8 grans

10 pot assi u ate dem neral i zéd water) wa
added. Wen t hé‘af:@ﬁﬁé}ht lﬁ“@ r?ad’ QE'ﬁerﬁT%W“} ’é’&&"PﬁnaFﬁ were addi tion
of t he nononer dissoivadt ixl. 420 kpramsnofedenineralkized water. The

15 stirring speed in this Example was 400 rpm- (tips speed
2.72 m/s) o
Example 13 -

All-Acrylic Latex Having a Low Minimum Film
Formation Temperature and Stabilized with CMC

20 ' The polymerization was carried out as described in
Example 1, except for.the following changes. Instead of
16.6 grams of Ambergum® 3021 CMC, 33 grams_offAmbergqu
3021 CMC were dissolved together with 6. 25'gfams'of
dihexylsulfosuccxnate (Dlsponll SUS IC 680, 80% active

25 mﬂterial), 5 grams of nonylphenolethoxylate with 4
ethylene oxide units (Surfonic N40, 100% active
material), and 1.6 grams of sodium bicarbonate in 450
grams of demineralized water. The monomer mixture used
comprised of 200 grams'of methyl methacrylate, 300 grams

30 of butylacrylate, and 2.8 grams of methacrylic acid.



(300 grams of vinylacetate, 300 grans of VeoVa-10 nonomer was

netered at an addition speed of 180 grans per hour. 15 VeoVa is a
trademar WQ#WBSTvhi ch vi nyl versatate products . are HeFR¥S84™8y Shel |
Chem cal Conpany. After 5 m nutes, the tenperature was raised to
80[err] C and nmi nt ai ned at this tenperature. The flow of the
Initiator solution was adjusted to the flow of the nononmer. Stirring
speed 20 of the stirrer was 200 rpmduring the reaction. The ;
pol ymeri zation was term nated by keeping the tenperature at 80[err]C
for 1 hour after the addition of the i - and nonomer .

Ei”h T room_t enperature.

Thereafter, the polf/merl zed mass was C
25 -Acrylic Latex Hayingqa Low Minimym Eilp FormatieBva- 10
Lat ex Having a Medi um Béempetature and Stabilizddnvithnstursactemter at ure and
Stabilized Wth ' Surfactants

The pol ynerization of this Conparative Exanple was 30, _carried out
accordi ng to Exanpl eh& RRkymerjgaticn #f Jihiis Comparative Examplecase

coll oid was usefardied asottis deseribéd in Exampae, 18 heexdepte that he adj usted

to 460 grams. pu.p ® _ tabili fored WO

96/ 14357 ergum® polymer was used for stabi t%ﬁ$1j§55/}3§37

P14186. SO1 surfactants and buffer were, th;&ﬁﬁrg,I%lssolved in 4K@thyl
Met hacryl at e/ Vegham® dXitwdtedcr yl at e Lat ex Stabilized
Wth CMC and Surfactants The pol ynerization was carried out
according to 5 Exanple 13 with the exception that the nonomer m xture
contai ned 100 grans of nethyl nethacr /BXaER1e188 qrans of VeoVa- 9
nononer, 1800 gr ansviiyladetataehprplic Ietex?Having a Loy dhinicfumn®ibacrylic
aci d. Formation Temperature and Stabilized with

Ultra Low Molecular Weight HMHEC

The polymerization was carried out as described in

Example 10, except for the following changes. 12.7 grams

15 of a mixed anionic surfactants (Disponil MGS 156, active
material 40%), 7.7 grams of an ethoxylated fatty alcochol
(Disponil APE 257, 65% active material), 1.6 grams of
sodium bicarbonate, and 10 grams of low molecular weight
Natrosol Plus HMHEC were dissolved in 422 grams of

20 demineralized water. The monomer mixture contained 200
grams of vinyl acetate and 300 grams of butyl acfylate.

Example 15
Vinylacetate/Veova-10 Latex Having a Medium Minimum

' Film Formation Temperature and Stabilized with CMC

25 The polymerization was carried out in a 2 liter
glass reaction vessel, which was equipped with a
thermccouple, a reflux condenser, a monomer inlet, an
initiator inlet, and a half moon shaped stirrer.

40 grams of the protective colloid (Ambergum® 3021
30 CMC, with a solution concentration of 29.6% having a

-23 -



Exanpl e 17 10 Met hyl Met hacryl at e/ VeoVa- 9/ Butyl Acryl ate Lat ex

Stabilized Wth CMC Wthout Surfactants The pol yneri zati on
was car rywedeayds7according to Exanpl e 16, except thaicThuses/srrsf act ants
were omtted. Exanpl e 18 15

Met hyl met hacryl at e/ Butyl acryl ate Lat ex Stabili zed Wth Utra Low
Mol ecul ar Wi g propyl cel | ul ose The pol yneri zation
was carried ou{.gh@é%%ﬁf procedure as described in Exanple 1. As a

protective Brocﬁéf:te@hdxuééoél aip o %Paoﬁ) Ql igdcon ehgetid iy 20

nol ecul ar wei ght hydr oxy ogég ul os%?g? 7. a .~ having a cl oud

poi nt hi gher t hoP SER3S; PE - e g %t °%6. 6 grans of

Anber gunm{ er r] B0@KydsBlfosuccinate (DisppndlpFUPel€ialn ofs0khectavei ces of

the foregoing mater:.al‘?)é(agﬁheé §Féhs SBY HohiEnEd o8 AREUNt IATPbRIEN DEl ow

{/\?) ég/ 1 43g;ab|_ e§720) r‘lzer:e dissolved in 432 grams of demineralized water.

PCT/ US95/ 12757 After completely dlssolv1ng this mixture, the temPpabature

Exanpl e SGldfSraised todBbic in a wEEerbath. PHeXt,] 53 of the&ial

(we. %9 amount of monomer wésrgdded §%%9h&'iy$f§£ e. After 2
minutes, 25% of the initiator solution (1.8 grams -

10 potassium persulfate in 60 grams demineralized water) was
added. When the temperature had reached . 72°C again, the
addition of the monomer was started. The monomer mixture (
(300 grams of vinylacetate, 300 grams of VeoVa=-10 monomer
was metered at an addition speed of 180 grams per hour.

15 VeoVa is a trademark under which vinyl versatate products
are marketed by Shell Chemical Company. After S
minutes, the temperature was raised to 80°C and maintained
at this temperature. The flow of the initiator solution
was adjusted to the flow of the monomer. Stirring speed

20 - of the stirrer was 200 rpm during the reaction. The
polymerization was terminated by keeping the temperature
at 80°C for 1 hour after the addition of the initiator and
monomer. Thereafter, thé-poiymeriZed.mass was COpled to
room temperature. : '

25 Example H
Vinylacetate/VeoVa-10 Latex Having a Medium Minimum
Film Formatlon Temperature and Stabilized With
Surfactants -

The polymerization of this Comparative Example was
30 carried out according to Example 15 with the exception
that no protective -colloi‘c_i was used. The amount of water
had, therefore, to be adjusted to 460 grams.:

-24 -



(min.) 1 48. 8 200 6.4 310

>5 A Coagul ated 5 B 46. 2

70 WD %/14357 (. ~>5 c BfETg95/12757
6.5 <100 <1 ; 2 46.9 9900
220 <1 D Coagul at ed 3

47.0 1@4186 5015 7 740 . >5 10 4

48. 0 5.4 230 >5 5

49. 9 11000 4.8 830 >5 6

49. 9 380 51 240 le T ' 7

48. 9 670 5 1 g =Xampie 2

49. 7 406 Methx;Eyethacryéeﬁe/VeoVa-9 gytyi5Acrylate Lé%fx

50. 8 130 4.StabilizedOwith CMC amgl Surfactants 10

-50. 6 610 3.7 -350 4 E

170 5.0 170 ) . , 11 Y

190 4 9 EERF polymerlzgélon was carrlegzout accordﬁﬁglao

5.5 590 Example >I3 2(ith the exception that the monomer nixtyge

gég 210N containé® 100 grams of ﬂé%?yl methaé?yiate, 100 gra®8 of

49 7 1§60Va-9 monioper, 3og8gra§§|o bu%y% acrylate, and %4

52.3 gbams of methacrylig¢gacid. " N.D 25 H

Efagulated 16 44. 9 60 6.4 215
. D. 17 44. 3 4 6.2 170

N. D. | 18 46. 2 Ezﬁﬂﬂlg—gé 6.0 345

N. D. 10 Methyl Methacrylate/VeoVa-9/Butyl Acrygate Latex \\D

96/ 14357 Stabilized With CMC Without RGHeESR2AE2757

The polymerization was carried out according to
Example 16, except that the surfactants were omitted.

- Example 18
15 Methylmethacrylate/Butylacrylate Latex Stabilized

With Ultra Low Molecular Weight Hydroxypropylcellulose

The polymerization was carried out uSing the
procedure as described in Example 1. As a protective
colloid, 16.5 grams of a 30% solution of ultra low

20 molecular weight hydroxypropylcellulose (Mw of 6500)
having a cloud peint higher than 90°C. were used instead
- of 16.6 grams of Ambergum® 3021 CMC. '

The properties of the lattices of the foregoing

examples and comparativé examples are set forth below in
25 Tables 1 and 2.

- 25 -
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1. Nunber average particle size, determned with a Joyce

Loebl disc centrifuge.

2. Shear stability is determ ned mﬁth

a \Wari ngvg 96/14357 Bl ender during 5 mnutes at hi ghp@ﬂggygmﬁae '
figures indicate when coagul ati on occurs. N.D is the
abbrevi ati on for not determ ned.

10

15

20

25

Shear
Stability®
_ N R (min.)
1 488 | 200 | 6.4 | 310 >5
A Coagulated ' o
B . 46.2 720 | 6.3 n.d. | >5
c 48.0 a0 | 6.5 | <100 <1
2 46.9 9900 | s.8 | 220 <1
D Coagulated
3 a7.0 100, 5.7 740 >5
4 a8 o_ | 130 5.4 | 230 >5
5 49.9 11000 | 4.8 | s30 >5
6 49.9 380 5.1 240 >5 d
7 48.9 . 670 5.1 | 230 >5
8 49.7 | 406 4.9 | 200 3
9 50.8 . 130 4.7 220 3
10 50.6 | . 610 3.7 |  3so. 4
E 4.1 170 | s.0 | 100 ] o«
11 52.2 190 4.9 320 | >5.
12 50.0 20 5.5 590 >5
P 45.4 a0 | s.a | 210 <3
13 45.1 . g0 | s.9 230 N.D.
G Sedimentated. . . . |
14 49.7 | 180 4.7 280 ~ N.D.
" 15 52.3 . | . 70 | a.8 480 N.D.
H. Coagulated |
16  .44.9 60 6.4 | 215 N.D.
17 44.3 .40 6.2 | 170 N.D.

- 26 -

K]



27 - WD 96/ 14357

PCT/ US95/ 12757 Fi 85
Exanpl e WOPUESTty[err] Filmd oss (% Fil mwat & @%? ]
MFT[ err] : nPa.’s FDT 20C. - 45[err]C FDT 20[err]C. -
45C. ([err]C.) : 1 200 78 82
8 9 N. D. A Coagulated 5 - B 20
25 61 9 9 N. D. C 480
63 65 10 10 - N.D. 2 1050
76 90 8 9 N. D. D %gula
3 3000 1. Nupber avergge partlc%f sgze, determine a1
940 49 Syce Loeb? disc centrdfuge. N.D. 5
40 73 79 4 4 N. D. . 6
23(235 759 2. 8%12ear stabé?.ity is detga%:mined KI]NB? ‘a Wa::'ix';g7
365 79 S&lender duf?ing 5 minut®es at highDspddéd, the
485 80 8l s indd ' ) 10
960 5 81 é%}gures 1n§6cate wheﬁﬁﬁfagulathkﬁkfccurs. E
50 80 _ 81 10 9 N. D. 11
90 7 3.8N.D. is thé abbreviatgion for npftDleterminetiR
50 : 79 82 8 9 N.D. 20 F

- 30 76 82 10 10 N. D. 13
600 83 83 9 9 <0 G
Sedi nment at ed 14 2325 81 82 9
<0 15 420 77 - 83 8 9
11 25 H Coagul at ed - 2100 82 82 9
9 12 17 1200 81 81 9 9
N. D. 18 20 30 33 9 9
N. D. 1. Brookfield viscosity at 25[err]C, 20 rpm 30
2. FDT is the abbreviation for filmdrying t enperat ure.
3. MTis mnimumfilmformation tenperature. 4. ND is -
t he abbreviation for not determ ned. - Solids content was
determned gravinetrically by 35 wei ghi ng an anount of |atex, drying
this anount at 120C., rewei ghing the dried amount, and then

dividing the dry

- 27 -
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anount of

WO 96/ 14357
PCT/ US95/ 12757
det er mi ¥ 96/34357

| at ex over

wei ght by the wet weight.
the fraction larger than 200 #, by sPEVUSE/RISEi ghed .

a 200 # sieve.

|atex films with a wet thickness of 200 5

substrate for the waterspot

gl oss determ nati on.

Git content was

Fil m properties were

neasure

m cronmeters (pm on glass
tests and on Leneta sheets for film
Latex filns were both dried at 20[err]C. and at

d on

45[err]C. Film gl oss was neasured with a Byk gl oss head at an angle
of 600. 10 Wat er resistance was neasured by placing a few
dr ops - of water on the filns. Af{*@PY% Finutes, the appearance
of the fil - Ja 0Nl Was _as |1 oLl 0Ws. . I
10 cl ear
4 mlky =
The parti er maned pyaeploepl
di sc cent " - N - . Exgnpl e 19
! Coagulated . :
Pi gment Vi PO {PYe 65T Pat Tt oo — vy |
Acet at e- il ate 3%t ox _25 —®lahillized Wilh B fackadt-B-anf [ ow
Mol ecul ar jwei ght | 25 480 63 65 10 HVHEC 10 N.D.
T_hls Exangl e 5I!.ystrat§°go'l[hat a-lp.;eote:tlv& col.!oug. _ .9§ta "d.B,efj at ex
wi th the ¢scontTiroous PO YITET PITastT GTTIar adCL eIl Zca Oy | Stre 1
particle $izel. | 19epgulated instahce apotoximatelly 200 nahoneters) -
exhibits “30 3 bxcel samot  prdperts es| i n d4hat |pai st bgcause of| t hepgool
f|2I9m foryging gapafpity. oy havilng guchla fjone partigcle 9 N.D.
5 40 73 . 79 4 4 N.D.
6 2625 79 82 9 9 N.D.
7 680 78 - 80 9 9 N.D.
8 365 79 81 9 9 N.D. |
15| o 485 80 81 9 9 N.D. ||
10 960 81 81 10 10  N.D. II
E 50 80 81 10 9 N.D.
11 90 77 82 6 8 N.D.
12 50 79 82 8 9 N.D.
20f0 F 30 76 82 10 10 N.D.
13 600 83 .| 83 9 9 <0
G Sedimentated
14 2325 81 82 <0
15 420 .77 83 11
25} " Coagulated
165 | 2100 82 82 9 - 12
17 ' 1200 81 81 N.D.
18 20 | 30 | 33 | 9 | 9 N.D
' 1. Brookfield viscosity at 25°C, 20 rpm.
30 2. FDT is the abbreviation for film drying
temperature. '
3. MFT is minimum film formation temperature.
4. N.D. is the abbreviation for not determined.
_ _Solids content was determined gravimetrically by |
35 weighing an amount of latex, drying this amount at 120°C.,

reweighing the dried amount, and then dividing the dry
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size, paints can be fornulated toward higher filled

The | at X0 B npl e 9 was used in a PVC 65 paint as, PC%éﬁ%%%BF% Tabl e
3. 5 : " Conparative Exanple I PVC 65
Pai nt Made of Vinyl Acetate-VeoVa Conmmer ci al Lat exes
(Mowi lith DM 21) A commercial latex (Mowlith DM 21) was used
in a -~ PVC 65 formulation, also as shown in Table 3. The paint 10

was stabilized with surfactants and Natrosol Plus |ow nmol ecul ar

wei ght HVHEC. . . . - I 0 . PVC 80
Pai nt Made of WSkARtARY: Ahe BEE Ye:HY1 oF ﬁ?af:ggé%r@.&asz de t§f BPPR38 Wth
Surfactants andthevEdduitdcom dargerghihan 200 #, by sieving a weighed HVHEC

'-:I%'he latex of Exgamhlfe $a'astexCdvih @aﬂ&;ﬁ@;'zml' Nt Alm properediawgw'ggeTabl e
: . e . \/1 Pai nt
Made of Styrencte@synest &N Jdpkex filns %ial Ve tRieRress foafctzzgﬁts and Low
Mol ecul ar 5\éi ghmididiheters (um) on glpss Bubskrake gy thscWatarsRekple 4 -

ith th i i t . .
"A"' or guﬁ{ orr] 5%%%2% Porf R3heta SHEEEs (415 fqa.d.t ?%géﬁ cﬁ.ﬁﬁiﬁﬂat&fm

lution were used, a rqQte bd - s :
functioned as thateXikidng, wers,Bokh gﬁﬁﬁ,ﬁaﬁ&gas&% a%/n‘l%S‘g' FIIR Taple 3.
gloss was measured with a Byk gloss head at an angle of
60°.

10 Water resistance was measured by placing a few drops
of water on the films. After 5 minutes, the appearance
of the films was judged. The valuation was as follows:

10 clear
8 slight cloudy .
15 6 cloudy
4 milky
2 white
0 film re-emulsifies

The particle size distribution was determined with a
20 Joyce Loebl disc centrifuge.

: Example 19 .
" pigment Volume Concentration (PVC) 65 Paint

_ Made of Vinyl Acetate-Butyl Acrylate Latex
- Stabilized With Surfactants and Low Molecular weight
25 ' . BMHEC

This Example illustrates that a protective colloid
stabilized latex with the discontinuous polymer phase
" characterized by a small particle size - in this
instance, approximately 200 nanometers - exhibits
30 excellent properties in that paint because of the goocd
film forming capacity. By having such a fine particile
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PCT/ US95/ 12757 Conpar ati ve Exanple J
PVC 80 P¥QA¢14%%e of a Commercial Styrene-Acrylate Latex PCI/US95/12757
(Acronal 290 D) . A commercial latex (Acronal 290 D) was used
ina PVC 5 80 formul ation, also as shown in Table 3.
Exanpl e 22 PVC 15 Paint Made of an Acrylic Latex Stabilized
Wth Low Mol ecul ar wei ght CMC The | atex as described in
Exanple 1 was used in a 10 PVC 15 hi gh gl oss paint, as shown in Table
3. Conpar ati ve Exanple K PVC 15
Pai nt Made of ®iGenmbrints ¢an\he farpudated toward higher filled

" (Primal AC 507)systems. A comrercial latex (Primal AC 507) was used
in a PVC 15 15 fornul ation, also as shown in Table 3. .
Properties of the paints of Exanples 19-21 and ‘ Cbnparatlve Exanpl es
J and K are set forThej hatre®|ef Example S wag wsed in a PVC 65/paint tdme
t hi ckeners showhown iabirasid :nd 5, 20 Nat r osol MBR and Natrosol HBR
serve as nonassoci ative : ~thickeners, and Natrosol Plus and Prinmal. RVB
as associ ative thickeners. Natrosol MBR and Natrosol HBR,
li ke Natr®sol Plus, are narketedgﬁnﬂéiaﬁixsaﬁzémﬂls;ilncorporated

Wl mngton, Del aware; Ppvoeds Bdintsudle of VHiytetR&tareRoboVE Haas of
Phi | adel phi a, Pennsylvanlébmmerc1al Latexes (Mowilith DM 21)

A commercial latex (Mowilith DM 21) was used in a
PVC 65 formulation, also as shown in Table 3. The paint
10 was stabilized with surfactants and Natrosol Plus low
molecular weight HMHEC.

Example 20
PVC 80 Paint Made of Vinyl Acetate-Butyl Acrylate Latex
Stabilized With Surfactants and Low Molecular Weight
15 HMHEC

The latex of Example 9 was used in a PVC 80 paint as
shown in Table 3. '

Ex e 21
PVC 80 Paint Made of Styrene-Acrylate Latex
20 Stabilized with Surfactants and Low Molecular Weight CMC

' ‘The latex as described in Example 4 - with the
exception that 33 grams (instead of 16.6 grams) of
Ambergum® 3021 solution were used as protectivé colloid -
functioned as the latex in a PVC 80 paint, also as shown

25 in Table 3.'
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PCT/ US95/ 12757 | J3hke

Pai nt For¥@PsI435hs | ngr edi ent pvCc 65 FCT/USISA vc 80
PVC 15 - (grans) ..« (grans)

(grans) Wat er , 197.0 ' 230.0

49,7 5 Cal gon N 1.0 1.5 2.02
Pi gment 2.0 3.0

Verteiler A Tanol 731 B B

0.69 CA 24 2.0 3.0 0.51
10 Agi tan 280 1.0 50 1.0

Thi ckener by demand = CompayatidwenBxample J by denmand

Ammoni a (25% £ r -

198°0 P\éc]:_ 080 G#lint Made of & éb’iﬁﬁet A ?:@0 ¥ai styrene ﬁ&éﬁa@:e Latex

140.0 15 Durcal 5 (%fé' 290 D) 198. 0

Tal cum AT 200 23.0 28 0

10

15

20

- 25

A commercial latex (Acronal 290 D) was used in a PVC
80 formulation, also as shown in Table 3.

) : Example 22
PVC 15 Paint Made of an Acrylic Latex Stabilized

_With Low Molecular weight CMC

The latex as described in Exaﬁple 1 was used in a
PVC 15 high gloss paint, as shown in Table 3.

Comparative Example K
PVC 15 Paint Made of a Commercial Acrylic Latex
(Primal AC 507)

A commercial latex (Primal AC 507) was used in a PVC
15 formulation, also as shown in Table 3.

Properties-of‘the;paints of Exémples 19-21 and
Comparative Examples J and K are set forth in Tables 4
and 5. l

As to the thickeners shown in Tables 4 and 5,
Natrosol MBR and Natrosol HER serve as nonassociative
thickeners, and Natrosol Plus and Primal RM8 as

associative thickeners. Natrosol MBR and Natrosol HBR,

like Natrosol Plus, are marketed by Hercules
Incorporated, Wilmington, Delaware; Primal RM8 is
marketed by Rohm & Haas of Philadelphia, Pennsylvania.
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Lat ex 167.0 93.0 , 671.9

Butyl gl ycol ~15.0 20.0 Texano
4.0 W0 96/14357 5.0 12.1 20 Agi t an 29@T/Us9s/12757 0.
Wat er 150 71.5 52.1
Tot al 1000 1000 1000
- 32- WD 96/ 14357
PCT/ US95/ 12757
Table 4 Pai nt Properties of Paints Made From Low :
Mal ecul ar Wi ght Cel | ul ose Et her Stabi lized
Lattices Exanpl e Thi ckener W %

Table 3

_Paiht tofmulations

Ingredient.

Water 197.0 230.0 49.7
5 Calgon N : : 10 - ] .- 1.5 . , 1. 2.02
Pigment _ 2.0 _ 3.0 -
Verteiler A
Tamol 731 - : - 0.69
CA 24 B 2.0 ' 3.6 | 0.51
10 | Agitan 280 ' 1.0 e 5.0 1.0
Thickener by demand by demand by demand
Ammonia (25%) | 0.4 | - .
‘Rronos RN57 | iss.0. 198.0 | 210.9
Omyalite 90 114.0 i ' 140.0 ' -
15 Durcal 5 159.0 198.0 ' -
Talcum AT 200 23,0 | 280 -
Latex  167.0 | e30 . 671.9
Butyl glycbl 15.0 20.0 | -
Texanol 4.0 Sl s 12.1
20 | Agitan 280 ' 0.6 ' R -
Water | 150 71.5 " 52.1
Total 1000 | 1000 | 1000
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Thi ckener Vi scosity Vi scosity (lenetaferr]) 5
HE WM A A
Nat r osol Pl us 0.50 100 110 - 5
I Nat r osol MBR 0.50 104 110 5
20 Nat r osol Pl us 0.33 120 90 3 10
20 Nat r osol HBR 0.31 112 100 3
21 Nat r osol. Pl us 0. 40 128 90 1
21 Nat rosol HBR 0. 32 112 120 - 4
J Nat r osol Pl us 0.43 109 110 3
J Natrosol HBR 0. 36 104 120 3 15
22 Nat r osol Pl us 0.11 gpTable 4 1Q0 - 5
22 Natrosol HBR paintDpsoperties of réi@ts Made Prom 130 Molecular Weihht
X Primal RH8 0. 03 csliulose SHier stabilized| pittices 5
X Nat r 0sol HBR  eeal24 94 ; e O e 2
1. Rating 1-1C. 10 : wes Stormer |  IC2 _
-33- B S | v it
s [ Natzesol 2lus |  0.52 123 110 s
19 Natzosol SR 0.51 102 110 7
T Natzesol Plus 0.50 100 110 5
Natroscl MR 0.50 104 110 5
20 Matrosol Plus 0.33 120 90 3
10 20 Natrosol E3R 0.31 112 100 3
21 Natrosgl Plus 3.40 128 90 1
21 Natrosol TIR 0.32 112 120 4
Matzeosol Plus 0.43 109 110 3 |
¥atrosol TR 0.36 104 120 '
15 22 Natzosol Plus 0.11 96 __ 100 s
22 Natrosol TSR 0.23 9% 120 R
X Primal RMB 0.03 9% 100 H
X Natzrosol T3R 0.24 94 98 2

1. Raeing 1-1C. 10 = bese.

SUBSTITUTE SHEET (RULE 26)
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Table 5 _ Exanpl e Thi ckener Spat ter Scrub A oss
Resi st aNV@P&HM3ST Resi st ance[err] PCT/US95/12757
(cycl es) 19 Nat r osol Pl us 6 >10000
19 Nat r osol MBR 2 >10000 5 I
Nat r osol Pl us 7 2300 | Nat r osol
MBR 2 2000 _ 20 Nat r osol Pl us
7 940 20 Nat r osol HBR 2
850 _ 21 Nat r osol Pl us 7 1010
10 21 Nat r osol HBR Table 5 940
Nat r osol Pl us S e '
HBR 2 Example Thickener 228crub th r
59 22 trosol HBR | Resistance” | Résistance
K Pri mal e S |
Nat r osol HBR 19 | natrosol Pius 6 71 >10000 1- Rating
1-10, 10 = best.f  19. | yatrosor #mr I N 53378 .~ >10000 - |
Exanple 23 20 . — SUTVENt _(Tge ratex T gr—pamt—was jprepargd from
the fol | Gwing i b.LedI.em patrosel Bava L as Tndicdied 2300, - _1dtex of
Exanpl e 13. I Natrosol mar edi ent s2 B 2000 ~ Anount s fl( gr ams)
Wt er 20_ " | Natrosol PL 25 4 | 94°Cal gqn N
1.0 1 _ A 6
CA 24 20 Na_trosol HBR 2 850A”| t 4n 280
1.6 21Nat | estlos@50MMBR 7 10165 -0 4o
Ammoni a 4(25% 21 atrosol HER: 2 4oKr onds R‘N_S"
159 OV U _ _ J..L'-l-
Durcal 5 J____ | Natrosol Plua;d 7 Talcidm AT20(
23 35 dat ek ngdroesn Eamngll e 133 -167 -
\Vat er 22" | matzesol PLd® - - 59
22 ' Na_trcsol HBR - - 59
15 K Primal RMS - - 63
K ‘Natrosol HBR - - 71
1. Rating 1-10, 10 = best.
2. DIN 53778.
Example 23
20 A solvent free latex flat paint was prepared'from
the following ingredients, including - as indicated - the
latex of Example 13.
Ingredients Amounts (agrams)
Water 197
25 Calgon N 1.0
Plgmentverteller A 2.0
CA 24 2.0
" Agitan 280 1.6
Natrosol 250 MBR 5.0
30 Ammonia (25%) 0.4
Kronos RN 57 159
Omyalite 90 114
Durcal 5 159
-Talcum AT200 23
35 Latex (from Example 13) 167
Water 150
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. PCT/ US95/ 12757 - Properties of the paint of QP
are set fYWOH14357 in Table 6. POTUSSE 7‘*""'I'abl e 6
Pai nt Eval uation in Solvent Free Paint 5 E Thi ckeni ng
Efficiency Natrosol 250 MBR 0.57% Stormer Viscosity (KU)
103 I Cl Viscosity 90
Finally, although the invention has been descri bed with reference to
particul ar nmeans, materials, and 10 enbodi nents, it should be noted
that the invention is not limted to the particul ars discl osed, and
extends to all equi valents within the scope of the clains.

Propertles of the palnt of Example 23 are set forth
in Table 6.

’

Table 6

Paint Evaluatiop in Solvent Free Paint

5 Thxcken;ng Efflclency Natrosol 250 MBR 0.57%
Stormer Viscosity (KU) 103
ICI Viscosity 90

Finally, although the invention has been described
with reference to particular means, materials, and
10 embodiments, it should be noted that the invention is not
limited to the partlculars disclosed, and extends to all
equivalents within the scope of the claims.
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PCT/US95/12757 VWHAT |S CLAIMED | S: 1. In a
processy ﬂsﬁparl ng a | atex systemthat has a te Py

fl occul ate 6éecause of grafting, the | mprovenent conprising aqueous
enul si on pol ynmerizing of 5 at | east one ethylenically unsaturated
nononer sel ected ~fromthe group consisting of acrylic acid,

met hacrylic acid, butyl acrylate, methyl methacrylate, acrylic
esters, styrene, vinyl ethers, vinyl, vinylidene halides, - N-vi nyl
pyrrolidone, ethylene, C3 or greater al pha- 10 .olefins, allyl am nes,

96/ 14357

allyl esters Oﬁﬂﬁﬁ;&EaFEﬂInE& IS_m)nocarboxyllc aci ds and anldes t her eof ,

propyl ene, 1-
allyl acetate,

pent ene; 1-hexene, 1-decene, - allyl am nes,
aII}J prﬁﬁlinRQ9es§IF9F P%ER%H%?Q Fhé?Fex SYSt%Hn?h§$ and

m xtures therapis a rtehbenpyescnmcnfulaIuelsecausam:ﬂJrgrae‘tﬁ.agt|t1naef or

wiha ﬁ{){‘gcbﬁﬁ"#ﬁ%ﬁ“%%ﬁ’% i, aqueputbiis S Hogaen fihy &

group 5 cdisiladsigope €5P¥kﬁﬂﬁﬁﬂﬁ¥ylBB??FWEE&?QNH?Q&@PFV§?}%%
t her eof havi ngtm:ncambogybuﬂegmmsﬁngubft acnylzcm daidgr m@@hacryliait of

about 0.7, hyda[&a\/etb@xp&ek&y&?éﬁe b1 methactVHEXY Gcbyhge! | ul ose,

nethylcellulose

hydroxypropylc§§QQHsosétyrene,

Héqdrox propylce 0S€,

t her eof N-vinydx pyarotlidone C letthyliena; i e or gwdanaraanlbha-her al kal i
metal popyact vl Algte \A@&%S%ﬂ%& Satlasaheswfs e diturated water

sol ubl e”al gi nat'es, casei 0, nat Ur al, .an é%pth tlc
1/
(o

partially anchQHQ%?qyfﬁyaFﬁz ?P?ﬁﬂiRRHQWﬁpes theregﬁ

Br cViRY w%ﬁe&e. halid®Ssal t s

colloid
fromthe

25

eﬂﬁryﬁcrylanlde

pol y(vinyl pyrndierggnd)-pentene, Idiexems;hjt-decens, eﬁﬂimi-nanees.anhydrlde)

gelatin, and 301y) Rt8kE, allyl propmnate,“ﬂfl

fron1about 0.01

bout d t t ot al
et hyl eni cal | y 3mides, GﬁgngFgﬁﬁﬁﬁrﬁﬁﬁﬁﬁ?&’cbﬂ? 2 SgﬁéﬁﬁaguP gﬁPgn? is al so

15 amount effective for stab111z1ng the latex system, of a

water soluble protective colloid with a molecular weight
of less than about 75,000, selected from the group
‘consisting of carboxymethylcellulose and derivatives
thereof having a cérboxyl degree of substitution lower
20 limit of about 0.7, hydroxyethylcellulose, ethyl
hydroxyethylcellulose, methylcellulose, methyl
hydroxypropylcellulose, hydroxypropylcellulose,
poly(acrylic acid) and alkali metal salts thereof,
ethcxyléted starch derivatives, sodium and other alkali
25 metal polyacrylates, water soluble starch glue, gelatin,
water soluble alginates, casein, agar, natural and
5§§mthetic gums, partially and fully hydrolyzed poly(vinyl
aiéohol), polyacrylamide; poly(vinyl pyrrolidone),
poly (methyl vinyl ether-maleic anhydride), gelatin, and
30 casein.

2. The process of claim 1, wherein from about 0.01

to about 4.0%, by weight based on the total ethylenically_
unsaturated monomer content, of a surfactant is also

present.
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present . ' - 36- WO 96/ 14357

PCT/ US95/ 12757 3. The process of claim2, wherein the .
surfact arwogendass7conpri ses a nenber selected fromthe groupCTmisey/RIsng of
ani onic, cationic, nonionic, and anphoteric surfactants, and m xtures
thereof. 5 4. The process of claim3, wherein the surfactant
conprises a nenber selected fromthe group consisting of pol ygl ycol
ethers, sulfonated paraffin hydrocarbons, hi gher al kyl sul fates,
alkali nmetal salts of fatty acids, sul furic acid esters of fatty

al cohol s, ethoxylated CJerr] 10 al kyl phenols and their sulfonation

proguct s, et goxyl at e;d The ptbeéss off loladms 2anehédhein the fsargacbant
products, an L0 ST d o]

5. The pr ocessc‘a’Fp!é’rses £ %&?egﬁf‘%‘gefurfacfgat aFodh LEEC"3“?5J't"g%‘r?l:'hgets?fa
nmember sel ect edahiomic h@%}r@!\é%oﬁ?%ﬂ'*@ @fndlemph“ﬁ’éh?ﬂ%ﬁta@fzﬁoxyl ate
with 4-50 et hyl ghe wicktlerdfithereof. - sodi um di octyl sul f osucci hat e, I auryl

sul fate, %Odl um 4 Lf?‘%\,\ﬁ}gceég %yrgl(yﬁ%age wB8Fe {8 XHY %%lrffgg{-_

6. The prdcess of cl corrprlses
a nenmber sel ect cAUPY9RS (e NembES gglecteq;ongmsﬁhﬁggspup consisting of

hydroxyethylcelguhgg Bycél hathhers, sulbynited giarpifednl hydsecarbons,

car boxynet hyl cel | ul ose i}@’]’. Qs%ﬁatesl, ha}fﬁ#)(}fggaldggﬁ_gﬁ # f&{&@t 'a'%:'iﬁbon

lower limt of

hydr oxypr opyl ceBhifuric acid esteysr nyf)?’b‘iiyl%qh&llﬁseex’é‘?we& &s-ist ar ch
derivatives, 25alkylPghénsid an@ahetik| subfaiat iore prpdugts) sthadydatet) ,

pol y(acrylic acid), a I acryl at

pol yacryl am de, c A f?%gk‘ﬁﬂs Vi n%ﬁaﬁ%lﬁbhag%ﬁ l'1.t"ed|ucc:tasnlogt]?il degl T
pol y(vi nyl pyrréllilﬁeﬁ'é?ﬂm acigoeghpEs and mxé’t“&'teéhtﬂﬁﬁ%" yel atin, water
sol ubl e al gi nat es,. casei rthe3@rocessgaf cluimat,uwherann ist;mts\mﬁactgnns.

7. The process FSL Eké‘ég‘;} n{tém:gre'sglEQEe@r@fﬁEtﬂh\ée oup coﬁﬂé@iﬂé b#s_a

nol ecul ar_ wei gh R t(l)-x The
process of5 cl ai PeBYlpherel eIRxYIAsLUih A 30 SthY, F‘Fo?ﬁ"‘?n%sun&tﬁul ecul ar
wei ght upper |i goiah abectylsulfosu2@ififfe, lauryl sulfate, sodium

stearate, sodium oleate, and mixtures thereof.
6. The process of claim 1, wherein the protectlve
colloid comprises a member selected from the group
20 consisting of hydroxyethylcellulose, ethyl
hydroxyethylcellulose, carboxymethylcellulose having a
carboxyl degree of substitution lower limit of about 0.7,
methylcellulose, methyl hydrdxypropylcellulose,
hydroxypropylcellulose, ethoxylated starch derivatives,
25 partially and fully hydrolyzed poly(vinyl alcohol),
poly(acrylic acid), sodium and other alkali metal
polyacrylates, polyacrylamide, poly(methyl vinyl ether-
maleic anhydride), poly(vihyl pyrrolidone), water soluble
starch glue, gelatin, water soluble alginates, casein,
30 agar and natural and synthetic gums.
7. The process of clain 1, wherein the protective
" colloid has a molecular weight upper limit of about

50,000. .
8. The process of claim 1, wherein the protective
35 colloid has a molecular weight upper limit of about
20,000. '

-3 T -

T,



- 37- WO 96/ 14357
PCT/ US95/ 12757 9. The process of claim1, wherein the

pr ot ect W@,G,-“;ﬂ - colloid conprises a cellul ose ether selweteshsiizmn t he
group consi sting of hydroxyethyl cel |l ul ose,

et hyl hydr oxyet hyl cel | ul ose, carboxynet hyl cel |l ul ose having 5 a car boxyl
degree of substitution lower limt of about 0.7, nethylcellul ose,
met hyl hydr oxypr opyl cel | ul ose, and hydr oxypr opyl cel | ul ose.

10. The process of claim9, wherein the cellul ose et her conpri ses
car boxymet hyl cel l ul ose with a carboxyl 10 degree of substitution of

collulose - _ether Che Pocedflof SRR 13 whbBelh dhe Kt eyt hyl
: . oxye cel Lul os h a t
mol ar subst i tuf’P&ﬁ°ﬁ§p‘é‘?’“ r?’ﬁe? 8t cé%gi(gse_ dtner Se&fﬁgexmﬁfé“br (%;gnge Y
claim 11, wher grouphecnsisting dfohydroyyeriyliaeddulngs a hydroxyet hyl mol ar
iUbaLgﬁg}ho?hLQgﬁg%g%f%éxﬁgtﬁyyﬁﬁh1&%5sga carboxymethﬁSﬁeﬂiﬁidgéﬂna&?Fgf clai m
, ive. col | oj d. conpri.ses_a ophahi _
modi fi ed Xel | uRoSBFPOxXYL dﬁﬁqﬁﬁ’?ftﬁELﬁ§HVHE%§b&°33Fn11é9%j%$5§§$%bnyhavin
4-25 20 caohdpsmethylcalinlosehymechythydoxymropydeebhivines apd :

nodi fied cel | uhgagoRibrépyTcdMaIeee.0. 1% to about 3% 14. The
process of claim1 '

3, wherein_the . hydrophobi cal | I el lul ose
ether conprises a 1©- %ﬁﬁVEFBSﬁﬁﬁiSEJ?§F#%) VfV@&rﬁgﬁr%kéxg%%}wggfgu+ose. 25
15. The procesthef comprises carboxymethylcelluloseyWibhhdFark9xyliodified

hydr oxyetdy! celdelragcofasutstitutionnbe" apoet yl7-2bar substitution upper
l[imt of about 4.0 '

. 0. . 16, . The. pr.oce . Clai , ein the
hydr ophobi cal |y mod*Hr edr 1% EFSTFEENDT c%??ld‘f) a2 _?1’2‘89%1@0&!‘@' y&r“\g%%t hyl (
mol ar subst i t ukitber| comprises thygroxyethybcallulose with a hydro ¥dr ocess
of claiml, whge8hp SGbseituticd uvpper limit Esrmi. and conprises a nember

el oL e 1M 958UP g procklebe!bikhaf 11" Ukrdth Bk per oxides,
- 38- 15 hydroxyethylcellulose has a hydroxyethyl molar
substitution lower limit of about 1.6.
13. The process of claim 1, wherein the protective
colloid comprises a hydrophobicaily modified cellulose
ether, the hydrophobe being a. hydrocarbon having 4-25

20 carbons in an amount by weight of the hydrophobically
modified cellulose ether from about 0.1% to about 3%.

' 14. The process of claim 13, wherein-the
hydrophobically modified cellulose ether comprises a
hydrophobically modified hydroxyethylcellulose.

25 - 15. The brccess of claim 14, wherein the _
h&drophobically modified hydroxyethylcellulose has a
ﬂydroxyethyl-molar substitution upper limit of about 4.0.

- '16. The process of cléim-ls, wherein the
hydrophobically modified hydroxyethylcellulose has a
30 hydroxyethyl molar substitution lower limit of about 2.9.
17. . The process of claim 1, wherein an initiator is
present and comprises a member selected from the group
consisting of water soluble peroxides, persulfates, and

-perborétes;

* c L M s *
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~ 18. The process of cI aim1l7, wherein the ini t I at or conprises a
menber seMem9eTHIET om t he group consisting of hydr ogercresssr by,

pot assi um sodi um and anmmoni um persul fates, ::and sodi um perborate. 5
19. The process of claiml1, in which the pol ynmeri zation is
performed sem -continuously with bet ween about 0% and about 60% of
the total amount of an initiator and from about 0% to about 40% of

t he total anount of the at |east one ethylenically unsaturated 10
nononer bei ng added at the begi nning of the reaction. 20. The

process of claiml, irgwhite phecess of dl&hhnﬁvlzﬁﬁéfﬁlﬂ5%hﬂﬁﬁ5@£ﬂ§€or
conti nuously. r%ses a %emgggngéfgéggﬁ. 5P& %hES oup éghs¥§§1nglﬁf

pol ymeri zati on i 8° rea
process for prepBYdrRgen mr@mgystem%mum, sodiumaahd, ammendvay to
fl occul ate becaupergilﬁﬁfgl Bfid EB&ium perbor@ReQvenent conprising aqueous

enul si on pgl yneri zi nglé)f The % J;;eéaf 1%11 et h%ll’ewrﬁfei}II gunsaturat ed
°%

mononer, in the - r esent an am)un gffective estabilizi ng the
latex 20 syspemﬁl@ﬁmﬁsssﬁnﬁq’@% Geadrcoatipnously with o
mol ecul ar wei ght betweéers abdud 0abaré AHowd oS @ifeehadtdtfIMamount ofeh&ndr oup

consiSting of hYRARKYELY Gl 18R EolL N co apourl Y6k BY A kskh ! 05

nmet hyl cel | ul ose, "ne % droxy
hydr oxypr opyl cel fRPeR%e oD Fhe ate ﬁéi’?l%ﬁ%&%ﬂéﬁ@hcﬂéiymﬁi#éﬁfatﬁﬂrt ially

ang fully C}o . mbilyﬁheﬂ- wadn;loehuéalayltwé Gdydnhingoby (€igd Wealfe:tae,gd)
sodi um and ot her a aid nfitlhg 898&’@?& a(ﬁ_eaam éé)mpol?l%| r]r am de

pol y(met hyl vinyl ether= ?a/ yl pyrrolidone),
wat er sol ubl e st Bptymepization is pPeEfexm WP“QBFM+ e al gi nates, casein,
agar and nat urzd. amhesppbbess cof Waiand, deni wieidty &hd her eof ,

pol y(acrylic. aci gt ts ereq tially and
full'y hydrol yzedgpo?ﬂsw nahlai al ¢ th B8rdda i floo yI o c#w pol y(vi nyl
pyrrolidoi®), poly( ma%’h'yl 13‘5"-1 Pr°9?$§/lf9§t IPé'FPHﬁFﬁgcaa:ﬁ‘ﬁﬁﬁi‘r |séf§)'-emg§1‘i?| n,

and casei n. has a tendency to flocculate because-3f-grafting, the
improvement comprising agueous emulsion polymerizing of
at least one ethylenically unsaturated monomer, in the
presence of an amount effective for stabilizing the latex
20 system, of a water soluble protective colloid with a
molecular weight of less than about 75,000, selected from
the group consisting of hydroxyethylcellulose, ethyl
hydroxyethylcellulose, methylcellulcse, methyl o
hydroxypropylcellulose, hydroxypropylcellulose,
25 ethoxylated starch derivatives, partially and fully
hy&rolyzed poly(vinyl alcohol), poly(acrylic acid),
'sodium and other alkali metal polyacrylates,
polyacrylamide, poly(methyl vinyl ether-maleic
anhydride),'poly(vinyl-pyrrolidone), water soluble starch
30 glue, gelatin, water soluble alginates, casein, agar and
natural and synthetic gums and derivatives thereof,
poly(acrylic acid) and alkali metal salts thereof,
partially and fully hydrolyzed poly(vinyl alcohol),
polyacrylamide, poly(vinyl pyrrolidone), poly(methyl
35 vinyl ether-maleic anhydride), gelatin, and casein.
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P14186. SOL 23. The proces ein from about
0.01 to about 4.0% by wei ght based th=Tﬁéﬁ §HEET HAS' BaENhy|l eni cal |y :
unsat ur atweglegp@sner—content, of a sulERLAGED i s allspepissidlsy 5

24. The process of Byggge ced t he surftactarnt = conprises a
menber sel ected fro \ I sting of ) ani oni c, cationic,

noni oni ¢, and arrphot S, and m xtures thereof

24 25. T ---I aim 24, wherein the surfactant 10
conprises a nenber sel ect ed from t he group consisting of pol ygl ycol
et hers, sul fonated paraffin hydrocarbons, hi gher al kyl sul fates,
alkali netal salts Qf3 faﬂ;,g Prodkas of cl 1ﬁ“£§“rvhfe 'ndfﬁ-ﬁﬁeét fatty
F henol.s and therr onation

| cohol s, eth .
gr ggugt : gt hg%(gt 3&? C% ut) 4 Py BY éf‘ﬁ{"‘gﬁﬁl baggad the total fonat i on

products, and ethylendgafidyuunsaturaisd mesbees contentt wfea t her eof .

26. The processs&ffégtgh@ 43, aYber &é&e sur f act ant : conprises a
er selectegd fromth Jgro con5| s . _nonyl phengl ethoxylate with 4-50

et hyl ene Bxi de unit£4°20 %?ﬁﬁ &1 FR#? othenein &he) sEriactant o¢ e,
sodi um s@tmpzaiisos a meubem s2l=xtted Lrdmntike uyeoup emsdbting of

27. The processafforfilcdi Eh%gonféerﬁﬁﬂléﬂyé aﬁnheéﬁ?hoterlc gggg?ﬁ£gx{§nically

unsat ur at ed nono ected fromthe group
consi sting of T%I“}ie&ng SregP rret hacrylic acid, butyl acrylate, nethyl

met hacryl ate, - ZSacr?hecpme;ass ofandasmyzener{he;mj.nntheusesfadtamnf

28. The pp Ocesscdﬁpﬁs@s”hzﬁemﬂgﬁrééiééﬂéﬁ 2rohCeRé group o c&%ﬁsﬁiﬂ& lggical ly
unsat urat ed nono t he group (

s
consi sting of A g %gﬁfﬁyls'ggfe‘mate& RaF? &W rﬁﬂdrc\ﬁaﬁ PR8ene hal i des,
N-vinyl pyrrol |l'dle§h§r alkyl sulfatesic alBpddr ]negal Ptk ofaifphty cheldsis,

al | é' am nes, adMuric acz.de§§€é§s fo;[ ﬁ‘f&&%&ahzéoﬂﬁmca; lh@e&% ds and f
am des (0] ur.es er. The ess o0
o 02 wher dr i pneRgis by (i eiiBhation mrodncts.o SEnaRY %A%egcﬁ |

upper ||§$t Of(ébguqlkanols apgd tbeir: sulfonation products, and

- 40- sulfosuccinic acid estdf¥lafd mixtulés AGHekddF!(

AL O R 26. The process of claim 25, wherein the surfactant
comprises a member selected from the group consisting of
nonylphenol éthék&laté with 4-50 ethylene oxide units,

20 sodium dioctylsulfosuccinate, lauryl sulfate, sodium
stearate, sodium oleate, and mixtures thereof..

27. The process of claim 22, wherein the at least
one ethylenically"unsaturated monomer comprises a member
selected'frbm_the group consisting of acrylic acid,

25 methacrylic- acid, butyl acrylate, methyl methacrylate,
aérYIic'esters, and styrene, and mixtures thereof.

28,  The process of claim 22, wherein the at least
one’ ethylenlcally unsaturated monomer comprises a member
selected from the group consxsting of vinyl esters, v1ny1

30 ethers, vinyl, vinylidene halides, N-v1ny1_pyrr011done, o
ethylene, C, or greater alpha-olefins, allyl amines, allyl
esters of saturated monocarboxylic acids and amides
thereof, and mixtures thereof. :

29. The process ‘of claim 22, wherein the protective '

35 colloid has a molecular weight upper limit of about

50,000. :
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30. The process of claim 22, wherein the protective colloid has a

. nol ecul ar wei ght upper linmt of about 20, 000. 31. The
process OVO86/44357 22, wherein the protective .5 col | oi dPCDWSIIREST a
cellul ose ether selected fromthe group consi-sting of
hydr oxyet hyl cel | ul ose, et hyl hydr oxyet hyl cel | ul ose, nethyl cel | ul ose,
nmet hyl hydr oxypr opyl cel | ul ose, and hydroxypropyl cel | ul ose. 32.
The process of claim 31, wheregin the cellulose 10 . . ether conpri ses
hydr oxyet hyl cel | ul 6se with a hydroxyet hyl nDIar substitution upper
limt of 4.0. 33. The process of claim 32, wherein the

hydroxyet hyl cel | ul os@0hasThe lpydcesycohydlaim 22, whereis Uitst igrotiectilewer

limt of about &o810i®@ has a moledfiar EigHIOGRYRrON ikiei 8 Zboutherein the
protective 58 §§ | oi d conprises a hydrophobically nodified cellul ose
h

et her, the hydr *being a hydrocarbon having 4-25 carbons in an
amount by wei ght of Bhe mthstad:f yclaim 22,nwhefein tisd Iprioteetdvaer

from abouts 0. 1%b2180@Uéomdfisds a cellulose-ethbie sQ’iQE'Eﬁ& o ledleM 34,
wherein the hyd@ﬂghochally se _ether conprises a

di
hydr ophobi cal | yIRBBPt FR¥EHRAM P&t B ng %*Y?ﬁh%ﬁ?el&u2°se' 36. The process
of clai m 35, whsthYthﬂEOXYethylde}dnbpheb|cmaﬁhyhmedﬂﬁlede.

hydr oxyet hyl cel huta§@n§a§o@ﬁ%py1cehxdimetm 3. k};ﬁ 1deitihasenper
l[imt of about rein the

. 6
hydr ophobi cal | y rmd.??ed %P&?ﬁ&?ﬁy?geﬁ%”og’ ngﬁem the 1098 hyl
nol ar sulddx it ut eSheroeemprises hydrospethpl@ellulose with a3@ydriixyevhydess of

claim 22, wherepgiag sabétﬁﬁm%oupperlhﬁ@wu and conprises a nember
selected fromthe gr Qup cConsi s é%%lm 5gate§ soluble per oxi des,

persul fates, and o, EFRFEES © ®cess of claim
38, wherein thehyﬁrpxnsthylcellulosenpass@gnahn@WBshygemebaed fromthe group

consi sting of 3Bubstibyeicwabied Vinde, oP U Ue.S0di um and ammoni um
persul fa bor at e

V\D 06/ 14% and SOdﬁEm pﬁmre process of claim 22, wherm/%armgyive
40. The processcolleidi eomprises ahhyfrephobicallypaodified seelinloseper f or ned

sem - cont i NUOUS k¥hék} hthe hyartphepenpabayta W&B%Oﬁaﬂ‘rmgt@lﬁ amount
of an ! n'tlgggﬁsaﬂg Jﬂ(gﬂéﬁ% uLyogbiéht ﬁ&gro £§$ cafﬁ
modified cellulose ether from about 0.1% to about 3%.

20 35. The process of claim 34, wherein the
hydrophobically modified cellulose ether comprises a
hydrophobically modified-hyqroxyethylcellulose}

36. The process of claim 35, whgrein the
hydrophobically modified hydroxyethylcellulose has a
25 - hydroxyethyl molar_substitutioﬂ upper limit of about 4.0.
.“"* 37. The process of claim 36, wherein the
- jpphobically modified hydroxyethylcellulose has a
- hydroxyethyl molar substitution lower limit of about 2.9.
38. The process of claim 22, wherein an initiator
30 . is present and-compriées a member selected from the group
consisting of water soluble peroxides, persuifates, and
perborates. _
39. The process of claim 38, wherein the initiator
comprigses a member selected from the group consisting of
35 hydrogen peroxide, potassium, sodium and ammonium
persulfates, and sodium perborate.

-41-
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5 anount of the at |east one ethylenically unsaturated nononer

bei ng added at the begi nning of the reaction. 41. The process
of cl ai Rygde/14387 Whi ch the pol ymeri zation is perfor npgrgeadiaaous! y.
42. © The process of claim 22, in which the 10- pol ymeri zation iIs
performed in a "l oop" reactor. 43. In a latex systemthat has
a tendency to fl occul ate because of grafting, the inprovenent
conpri si ng: - an aqueous emul sion conprising: .15

(a) a polynmer of at |east one et hyl eni cal | y unsat urated nononer

sel ected fromthe group ~consisting of acrylic acid, nethacrylic
acid, butyl - AL YRk CproEddy lofTRhBanr ¥b At £ AficH kheeSters, styrene,

vinyl ethers, vinyl, V|n | i dene ides, N-vin r.. ol i done,
et hyl ene, C3 &f° Pﬂhésol’%#‘?ﬁmedélsle?ﬁ'cxnnn“%ﬁﬁ]ﬁpé' gllyl esters of
sat ur at ed rmndmantemylalbou&cbﬂsand 60% ofhdhentdbal t amountt ofpadpyl ene,
1-butene, 1-peffiieck and fromhw 0%11:@939361: 264 Yo£ adnen%taql lyl

acetate, _allyl I opa ate eir. and m xtures
25 t Rer eof 2MOHRF of tBR' 201 Susé'one e&e'g ﬂ% %"’F@%ﬂi\/e f or
stabilizing monomethddingeaddedtat thef hgmnonqsof Uthe yeastdoni.ve col | oi d

with a nol ecul ar wejqht ppé bﬁg@egg]qg} eyl 22, 099 .which thesel ected fromthe
group con5|st|n of 30 ., carbox ¥PE el | ul ose nd derivatives thereof
havi ng a %?%@t"&@gflﬁepﬁ ‘é’ﬂ'bé ﬁ°6‘?:r18ﬁ P limt of about 0.7,

hydr oxyet hyl cel | ul ok, = BhRybrogess ofccipizmerRul méﬂhwh the net hyl cel | ul ose,
met hyl hydr oxy ﬁl?éﬂ@yéﬂﬁﬂdﬂibﬁs% ?erfoméw%p&ymaapi- Ceeadatdise, poly(acrylic
a

d d al k I I h -d
e e T TRCALa6bt At Shac h Ay et cert vt ves

-42- V[flmﬂqnmira because of grafting, the 1mprovement
PCT/ US95/ 12757comprising: = Sol uble starch glue, gelatin, water soluble

al gi nat es, casein, nat ur al - ' o JUITE, partially and
fully hydrolyzed pon(V|n§P 3?E%ﬁﬁﬁ)emﬁ%§%%§ ﬂ%?f%# pol y(vi nyl
pyrroliasne), poly(nethyl vidsl atPelYRex é?fc a%leasﬁnmrl de), gelatin, and
casei n. ethylerfitballije unsheturayed aibmines! 8e1eéﬂedtfrbﬁnﬂneﬂgroup

resence of ¢ nESUR R Bh, AETLE SEMS dlitnacryuioPAGHIP Al ON TN TNe

acrylate, methyl methacrylate, acrylic esters, styrene,
vinyl ethers, vinyl, v1ny11dene halldes, N=-vinyl

20 pyrrolidone, ethylene, C, or greater alpha-olefins, allyl
amlnes, allyl esters ‘of saturated monocarboxyllc acids
and amides thereof, propylene, -1-butene, 1-pentene, 1-
hexene,_l-decene, allyl amines, allyl acetate, allyl
propionate,'allyl lactate, their amides, and mixtures

25  thereof; and . e o o

o ‘(b) an amount effective for stabilizing
"the~1atex system, of a water soluble protective colloid
with a molecular welght of less than about 75,000,

_ selected from the group consisting of '

30 carboxymethylcellulose and derivatives thereof having a
carboxyl degree of substitution lower limit of about 0.7,
hydroxyethylcellulose, ethyl hydroxyethylcellulose,
methylcellulose, methyl hydroxypropylcellulose,
hydroxypropylcellulose, poly(acrylic acid) and alkali

35 metal salts thereof, ethoxylated starch derivatives,
sodium and other alkali metal polyacrylates, water

-
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fO 45. The latex systemof claim43, further conpri sing

. from about 0.01 to about 4.0% by wei ght based on the total
et hyl eni cCWOI%/14¥83at ur at ed nononer cont ent, of ‘a sur PETIGSAS/12757
46. The | atex system of claim43, wherein the 15 protective colloid has
a nol ecul ar wei ght upper limt of about 50, 000. ' 47. The
| at ex system of claim43, wherein the pol ymer conprises a .
di sconti nuous phase characterized by an average particle size of
| ess than about 300 20 nanonet ers. 48. A | atex paint
conposition conprising: (a) at |east one nenber sel ected
fromthe group solublecstsrshi gbue qpqﬁqgnenwanau slubdiec adginates!,
(b) the latex S)&‘éﬂﬂn‘)f agh#i, "héGurad and s nthedfc gulls Ipatrﬂamayr&nd

conposition of c
50. The | atex pa| gFBSSlYZ%‘% %&e}%& §lcg£gi() ! %@&Pgﬁ‘x& bI ymer
conprises parti d?cééf (Na-%h’ﬁgpﬁnrfalf-‘t#qgé ' POlY (methyl dflﬂYé-s§tbR§nm€1b®m‘ 500

nanonet erss 30 anhydride}, gdigtimf eahd)@agglﬁonposr tion of claim48,

wherein the paint is gl nt w ol
concentration of Iess%t haﬁgﬁbgﬁie’%(?ysttem of' g{re @é $ﬁ§ Pg}%’;}eﬁ,a, nt
conposi tion of dlawingideen polyneyiged byt baupanatenslsion at paint with a

pi gment vol une Folymeri2BEeBh! &k i the Prevotde 6P e GiHrekoluble
- 43- VO 9pG/o]t 2ive colloid.

PCT/ US95/ 12757 53. A water-based i nk conposition
conpri si ng%t he 45-at Ehe slatesnsystemaPh alrihd %t fEEBeTone ot her ink

i ngredi ent . comprising4frof MREE A £BJaBOTP 05) 0% ,0byC Welghti Bgsddie 5

latex system of Gl QD 43c290ethy] §Pdai19° BEUEL-RERS monomer cERELHOS

conposi tion ingredien F e Sanesive conb05|t|on
conpri si ng of hsurApekant- cl aim 43 and at | east one other non-dextrin

contai ni ng adhesi ve iasgr ethe€niateld system of Sfaim A3} mtlerelinrthon- woven

mat er i al s, gonpr :Fil&%ctt%e colloid HfX %%.o%ﬁhﬂé%%@h#%@ﬁhﬁﬁ &g her

bi nder 2 A
tendency to ut 50,000.

47. The latex system of claim 43, wherein the
polymer comprlses a dlscontlnuous phase characterized by
an average partlcle size of less than about 300

20 nanometers. _
48. A latex paint composition comprising:
(a) at least one member selected from the group
consisting of a pigment and an extender}'and '
~ (b) the latex system of claim 43.

25 .}.- 49. The latex paint composxtlon of clalm 48,
wanaein the latex is solvent free.

¢. The latex paint comp051t10n of claim 48,

v érein the polymer comprises particles having an average
size of less than about 500 nancmeters.

30 51.. The latex paint composition of claim 48,
wherein the paint is a gloss paint with a pigment volume
concentration of less than about 50.

52. The latex paint composition of claim 48,
wherein the-p&int is a flat paint with a p.yment volume

35 éoncgntration of about 50 or g:.ater.
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fl occul ate because of grafting, the inprovenent 15 conpri si ng:

- an aqueous enul si on conpri sing: (a) a polyner of at

| east o et hyl eni cal | y unsaturated nononer; and , : .
(b) an g‘f\r?o?frll 4'?'se"ffectlve for stabilizing 20 the | atex %%F%’ﬁ{%’ a water
sol ubl e protective colloid with a nol ecul ar weight of |ess than

about” 75, 000, sel ected fromthe group consisting of

hydr oxyet hyl cel | ul ose, et hyl hydroxyethyl cel | ul ose, met hyl cel | ul ose,
met hyl hydroxypropyl cel | ul ose, 25 hydr oxypr opyl cel | ul ose, et hoxyl at ed
starch derivatives, partially and fully hydrolyzed poly(vinyl

al cohol) , - (a Ci di_ um angd. .ot her al,i- net al
pol yacryl ates, pol %?c/‘r ygaﬁ?hﬁ akbacﬁ%”( M%hﬁ?mv?ﬁ/‘flﬁ Hr@m_prl.gts:l.ng thel eic
anhydri de), polqﬂ(ex episteyr ol ctidim)43 wandepts deast cord otherstiakch gl ue,

gel atin, waterjgpddilental g nat es, -casein, agar and natural and
synt hetic guns and 5q‘eri Xat ive acryl.ic acid) and .

alkali metal salts p?gg; Hating FPﬁp?ﬁﬁéﬁ‘g‘s‘)f RF i85S ed
pol y(vi n§l latex|sysitem) ofpolyimr4d anddet peasténs |other papdone), 35

pol y( met hyI vaétw@om?gggtgoﬁnwéﬂ%t,gel atin, and casein.
-44-

PCT/ US95/ 12757 "¥5.7% dextgin fxee P&PE?‘%%‘E%NR‘?%‘"&%& GORPTising oo yier
havi ng been potheskdtexd ofy cdgimotd andiladi deast onep@)ﬂ;e:emopaﬂemrmn t he

presence of tr@oﬂ@iq{m?lau%gwe 1ngﬁdij_feeﬁtlve colloid. 5 ' The -
| at ex s atem of cl?; Z ri sj n%rom about . Oélto about
e

u

470% bYowei gt bacy A biibir'dor noncpSRER pitEtiate SoRRRL 6108 Fhononer ¢
content,  laftex of|cladmaAB. and at least ope. other |Rindersyst.em of claim
57, wherein thg,g’I;diledU otective colloid has a nolecul ar wei ght upper limt
of about 50 0. X mof .claim57,

wherein the at é]lo | £8P ]Oan%exets?yﬁgéﬁ ggg?yﬁ%%sa?yueﬁﬁeggynﬁﬁoner conpri ses
a rrerrbeﬂ%ceq'-@@tt@d becguse hef gﬂiﬁﬂii@ens#b?l HgpraveRsnt i c 15 aci d,

et hacr ybi ¢ aceshprigiyig:acryl ate, methyl met hacryl ate, acrylic

esters, styrene, and m xtyre 62. The | atex
system of claim57, vvherelgﬁ ?‘f[nuemfs em‘i%?B{, co:Fpnsm& hyl eni cal | y

unsat ur at ed mononer. conpri sed2l 2POLYMEFREcAtSLERBE NG rom t he group
consi sting of ethylenically &aB&tﬁratemydomhbm‘Sandl nyl, vinylidene halides,

N-yi nyl pyrrolidone, Py%gn;moﬁ %EngE%grf% n.i:l?ab‘l'ﬂfz RS al |yl
am nes, allyl esters of satura nonocar b I C ac
20 the latex system, of a water soluble protective colloid
with a molecular welght of less than about 75, 000,
selected from the group cons1st1ng of
hydroxyethylcellulose, ethyl hydroxyethylcellulose,
methylcellulose, methyl hydroxypropylcellulose,
25 hydroxypropylcellulose, ethoxylated starch derlvatlves,'
partially and fully hydrolyzed poly(v;nyl alcohol),
_poiy(acryllc acid),_sodlum and other alkali metal
polyacrylates, polyacrylamide, poly(methyl vinyl ether-
malelc anhydride),. poly(v1ny1 pyrrolldone), water soluble
30 starch glue, gelatin, water soluble algznates, caseln,
agar and natural and synthet;c gums- and derivatives
thereof, poly(acrylic acld) and alkali metal salts
thereof, partially and ﬁully hydrolyzed poly(vinyl
alcohol), polyacrylamide, poly(vinyl pyrrolidéne);'
35 poly (methyl vinyl ether-maleic anhydride), gelatin, and
casein.
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and ami des thereof, and mixtures thereof. 25 63. The | atex system

of clai'm57, wherein the protective colloid has a nol ecul ar wei ght
ygger L' M fyoQsr143s7 about 20, 000. PCT/US95/12757

10

15

20

25

58. The latex system of claim 57, the polymer
having been polymerized by aqueous emulsion
polymerization, in the presence of the water soluble
protective colloid.

59. The latex system of claim 57, further
comprising from about 0.01 to about 4.0%, by weight based
on the total ethylenically unsaturated monomer content,
of a surfactant.

60. The latex system of claim 57, wherein the
protective colloid has a molecular weight upper limit of
about 50,000. _

61. The latex system of claim 57, wherein the at
least one ethylenically unsaturated monomer comprises a.
member selected from the group consisting of acrylic
acid, methacrylic acid, butyl acrylate, methyl
methacrylate, acrylic esters, styrene, and mixtures
thereof. '

62. The latex system of claim 57, wherein the at
least one ethylenically unsaturated monomer comprises a
member selected from the group consisting of vinyl
esters, vinyl ethers, vinyl, vinylidene halides, N-vinyl
pyrrolidone, ethylene, C; or greater alpha-olefins, allyl
amines, allyl esters of saturated monocarboxylic acids
and amides thereof, and mixtures thereof.

' 63. The latex system of claim 57, wherein the
protective colloid has a molecular weight upper limit of
about 20,000.
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