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[err] where A is -O-, -S-, [err] 45 where Ais -[err] 50
[err] RL and R5 independently are [err] alkyl, a (nono-, di-, or tri-)
[err] al kyl -substituted phenyl 55 ring, or a sorbitan fatty ester;

[err]eoi ndependently are - H &N-[-€F ag(wrorfﬁ-%-()-pr eferably [err]aryl, or
al kylaryl, preferably [err]al Rgl @ égr] ryl; ai( O or 1; bis O0to 50; c is
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containing at | east one ethylenic double bond;
Ry and Rs independently are (C1-Cao) alkyl, a (mono-, dl- of tri) (Gi1-Cao) alkyl-substituted phenyl
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(Cs-Cio)aryl, or alkylaryl, preferably (C1-Cio)alkyl (Cs~Cio)aryl; a is 0 or 1; b-is 0 to 50; ¢ is 0 to 150;
d is 0 to 50; e is equal to or greater than 1 and X is a group containing at least one ethylenic double
bond;
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40 nmethyldiallylam ne; 2-vinylpyridine; 4-vinyl- pyridine; glycidyl

nmet hacryl ate; isocyanatoet hyl et hacryl ate; al pha,

al pha-di net hyl - m i sopropenyl benzy te; chloroethyl acrylate;
bronoet hyl acryl ate; iodoethyl acry?ai chl oroet hyl net hacryl at e;

bt onbet hyl methacryl ate and i odoethyl nethacrylate. It is critical to the
practice o olihé 5 paty B wbight hididphobid mdnomethadriiatheorntulte pol yner stages of the
mul ti-stage polynmer particle be an ionically-soluble polyner. .

| opi-cal | y- sol ubl e-neans that the polyner is substantially 45 soluble in
water when ioniz by pH adjustnment or chem cal reaction (such fas~*

quat ersi zati on) . (;qu é’i)aa(ﬂ}hcﬂﬁ})bﬂcazﬁldt@h@(ﬁklzﬁ'i'@)ﬂ-%CHhé( pol ymer is
either acid-soluble or base-pol uble as defined hgrein. TheLter -
"aci d-sol ubl e" as used hereip neans that the polymer is sybstantially

sol ubl e in an aqueous medi urR®hi ch has been adj us8ed-with idto a pH of
about 9.0 or less. The term "base-sol uble" as used herein neans that the
pol yméf is substantially soluble in an aqueous nmedi um which has been

adj ust ed V\‘ﬁ"lf?’ggs@ £0 a pH so of about 5.0 or greater. The term
“ionically-insoluble" as used herern means that the polyner is not

i onically-soluble as defined The | n| c&l -sol ubl e pol ynmer stage is
pol ynggi zed froma nononer m3 “©-; EP 0 398 576, Bl a)
0.1 to 55 parts by wei ght hydR@pM@h} mDnoner haying the fornula; 5.

[err] R2 [err] 10 where Ais -0-, -S-, [err] [err]
R1 and R5 independently are [err] alkyl, a (nmono-, di-, or [err] _

al ky) - substi 4ndt Rsdndahendytly raten(G;-Csd alkyl, aQmomo-,BI &ri tii-H0y-Ca) sikyl-adbituted phenyl fing,

i nﬁ"épemdemrlaysomitm fatty ester;[Rer M| and Rk ndepoadently ans -Hodr KGi-Gin)ydikyl, aryf o aBylayh dis Ori s 0
to 50; c i%b0s.Dde A%50;is @ito S0l ip § 1GED; eds dagal dyerayeatenthey 1-gndofis@rarqun gentainingra X
is a group! 9%?neeﬁt']¥l°n' deible|beatst one et hyl eni ¢ doubl e bond; b) 10 to 60 parts
by wei ght '[)épﬁjgs"eﬁaﬁ? Yo pighi (G Paq) gtpnicalli-unsaturated, sarhaxylicacid Mogomas abflier and: c)

0.1 to 90 %ByP%Plg IO SPRiRE =Pl pYYIRticRlyruasptycaled mongrespaying the PHARRIRR rer .
havi ngfsthe cal 25 formula: [err] 30 [err] V\/nere [err] 35 [err]. 40 Rs .
is [err] alkyl or [err] hydroxyal kyl, [err] is -H, - .-Br or -C1 -Clo
al kyl; and [err]Jalkyl, and d) O to 1&&& by wei ght rrultr -functi onal
conmpounds. 45 Pr ef er ably the non ure for preparing the,

ionicaglly (acid or base)-sol uble polyner iwtage conpri ses. about 2 to ‘about

20% of said hydrophobrc nononer . Preparatg,on of hydrophobi c: nononmer. whi ch
may be used in this invention is descri beo1 in many literature references,
such as US-A- 4075411. In the above formula, X may be any group cont-ai ni ng
at | east owereziiyHeRCH: dlclizl 8 -GN RG, -COORs, preim apoy X is sel ected fromthe
group ssonsi sting of acrylates, nethacryl ates, crotonates, nal eates
(mono-and di-esters), 50 fumarates (m)no- and di-esters), itaconates

(mono-and di -esters), hyl eni cal I r%at urated urethanes, allyl ethers,
rreihallyl ethers and vi ntl ,..the
z""fcal |'y-sol ubl e pol yr b@‘g@ {eﬁé'rfgﬁ @%e pol ymer or
o

Rs is C1 -C10 alkyl or C2-Cg hydroxyalkyl, Rs is -H, -Cl, -Br or C1-Cio alkyl; and R0 is C1-Cio alkyl; and
d) 0 to 10 parts by weight multi-functional compounds
] Preferably the monomer mixture for preparing the ionically (acrd or ‘base)-soluble polymer stage
comprises about 2 to about 20% of said hydrophobic monomer. Preparation of hydrophobic monomer
which may be used in this invention i$ described in many literature references, such as US-A- 4075411. In
the above formula, X may be any group containing at least one ethylenic double bond, but preferably X is
selected from the group consisting of acrylates, methacrylates, crotonates, maleates (mono-and di-esters),
60 fumarates (mono- and di-esters), itaconates (mono-and di-esters), ethyIemcally-unsaturated urethanes, allyl
ethers, methallyl ethers and vinyl ethers.
As previously mentioned, the ionically-soluble polymer stage may be either an acid-soluble polymer or
a base-soluble polymer. The acid-soluble polymer stage comprises from 10 to 60 parts by weight (C3-Cao)
sthylenically unsaturated, carboxylic acid monomer.
55 The carboxylic acid monomer used in the polymenzatron of the base- soluble polymer stage preferably
has the chemical formula:



a_ base-sol ubl e pol yner. The aci d-sol ubl e polynmer stage conprises from10 to
60 parts by weight [err] ethylenically unsaturated, carboxylic acid
nononer. 55 The carboxylic gehdedmrger used in the polynerization of
t-he base-sol ubl e polyner stage preferably has the chem cal fornula: EP O
398 576 Bl [err] 5 where [err] is -H, [err] or COOY; R7 is -H, [err] alkyl
or -[err] and Y is - H or [err]al kﬁ | e carboxylic acid nononers.
include, for exanple, acrylic & RpgH= lic acid, itaconic acid,
fwraric acid, maleic acid and crotonr acid. The nost preferred carboxylic

aci™d nononer is net hacryl i c acid. 10 The noni oni o [err] et hyI eni call y
unsai ur at eq m)n ”8{,5 ch mcal Ikﬂ

or ; N
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2-ethyl hexyl “acr e roxyet acry ate styrene, Vi nyl acetate, 35
acrylonitrile and vinyl chI oride. ér_i 2 C%{erred mul ti-functional conpounds
whi ch are useful in polynerizing *& Y0 cal | y-sol ubl e pol ymer are

sel ected fromthe group consisting of &llyl-, nmethallyl-, vinyl-, and
crotyl -esters of acrylic, nmethacrylic, | ei ¢ (nmono-and di-esters), fumaric
(mono- and di-esters), and itaconic ( o- and di-esters) acids; :
allyl-,methallyl-, and crotyl-vinyl ether and thioether; N and N,

N- di - alwhgre 21 isetin@Hid ¢rICl, Zz v -GNy 1CL -CORRa\Ge W - 40 ani des of acrylic and

mat hacrylic acids; Nallyl-, nethallyl-, and crotyl-maleinide; vinyl esters
of 3but enoi ¢ and 4-pentenoic acids; diallyl benzene, diallyl phthalate;

triallyl cyanurate; O- aIIon rrethal yl~ crotyl-, 0- alkyl-, aryl-,
P-vinyl-, P-allyl, P-crotyly-and P-nethgl |yl -phosphonates; triallyl-
trimethal lyl-, and tricrotylOC H3~@HOy| -, O, O-diallyl-,

di mefhal lyl -, and dicrotyl - phosphates;  cycl oal kenyl esters of acrylic,-

et hacryley, ppl ei c (mono- and di-esters), fumaric (nono-- and di-esters),- -
and itaconic (nono- and di-esters) 45 acids; vinyl ethers and vinyl

t hi oet hers of cycl oal kenol s and cycl, kene throls vinyl esters of. _
cycl oal kene carboxylic acids; 1, 3-b H¥ ene, i soprene and ot her conjugated '
di engs; para-nmet hyl styrene; chloronetﬁyl- styrene; allyl-, methallyl-

vinyl -, and crotyl -nmercaptan; bronotrichl oronethane; bronoform carbon

't et r acHs s CirGqel alkyl oaChGrhytietyatkir Rfs et ~CLINBr o'G: 100 dikyl; emicR1o i G-Gacaligit.ami de;
et hy| erksamglescbsuitelble oonionia tethyleaicaliy-twyshterated gloyansr ai athyt aohvdetee butyiraceytatey inethy
gl ycol mthacisteabulyl masiacrlieteh pethmibexyl garvidte, cB-hydroppletivieacryiatd, sbreng:l iy aggdiste ol
di acwy |agrlenitis@nd Yeyl igpyl ene gl ycol diacrylate; butanediol diacrylate;
hexanedi oThedeaferrgsdr a\tﬂ -fu" em'are RS thBIch taFg Hgef rratpe’vmvrzr'srewﬁymawahe
triacryP c‘E?Fs'Sd'P%G‘r ?lybt 'Ee"‘ 3@ @Yh- nd §'l° b??Fefsdea‘??W? -at e
mal fu -esters)
ethy! erﬁ'ee F Eﬁa 'ﬁ
tri ephyfs rérv,\ér*%i E Vi 're% ’He ﬂgq;;
c IC and Crylic, ac d cro mi vm Ie Or, tenorc
pol ypr%nu% o Vil l.l; urrﬁie 1. sma? ,cr xqfiedi ol
di met haggy | a?ﬁrep KuL Jk; a Letnau | 't RARE
trimet %Na{té Owvint, Vb, \§-dia naiﬁﬂ@lallyg éﬂa' tyl sters of acrylrc
| SOCY AR IRY nalSE IbAG 2k af ddiersit InihlA '-dgﬁ;s Xﬁeuﬂbdnﬁqrﬁsrfapé‘da et 82y |
i Socapaneits vinphdtRFsanl Rty tasdnsksads eycréan@m%hlwcroaﬁérw 1€ vinyl QSR N cloamdns| at e;
chl or oetbplylicaidsar BypuBdieie, 366 eht viher®@hiigtsd \ticnb< paathethAsiReiehstioromsthyl-
met hac rstyrems;allyl-, methallyl-, vinyl-, and crotyl-mercaptan; bromotrichloromethane; bromoform; carbon tetrachlo-
ride; carbon tetrabromide; N, N'-methylene- bis-acrylamide; ethylene glycol diacrylate; disthylene glycol
diacrylate; triethylens glycol diacrylate; tetrasthylene .glycol diacrylate; polyethylene glycol diacrylate;

50 polypropylene glycol diacrylate; butanediol diacrylate; hexanediol diacrylate; pentaerythritol triacrylate;
trimethylolpropane triacrylate; tripropylene glycol diacrylate; neopentyl glycol diacrylate ethylene glycol
dimethacrylate; diethylene glycol dimethacrylate; triethylene glycol dimethacrylate; polyethylene glycol
dimethacrylate; polypropylene glycol dimethacrylate; butanediol dimethacrylate; hexanedio! dimethacrylate;
trimethylolethane trimethacrylate; trimethylolpropane trimethacrylate; divinyl benzene; glycidy! methacrylate;

55 isocyanatosthyl methacrylate; alpha, alpha-dimethyl-m-isopropeny! benzyl isocyanate; chlorosthy! acrylate;
bromoethyl acrylate; iodoethyl acrylate; chloroethy! methacrylate; bromoethyl methacrylate and iodoethyl
methacrylate.
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al pha-di net hyl - mi sopropenyl benzyl isocyanate; chloroethyl acryl ate;
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conpounds are useful for 30 grafting wherein said ionically-soluble stage
is initially polynerized and subsequéntly said ionically-insoluble stage is
pol ymeri zed along with said nmulti-functional conpounds (inverse

polynmeri zation): N, N dinethylam no ethyl acrylate; ‘N, N-dinethylam no
ethyl methacrylate; N, N-diethylaninolethyl acrylate; N N-diethylanm no



di met hyl am no propyl acrylamde; N, N-dinethyl am no propyl' et hacfyl am de;
N, N-di et hyl am no propyl 35 acryl am de; N, N-diethylam no propyl

nmet hacryl am de; p-am nostyrene; 8c%_%qé)|hexyl all'ylam ne; 3-N, N
dj met hyl am no neopentyl acryl at e met hyl am no neopentyl
met hacryl ate; diallylamne; dinet haI | yl am ne; N-ethyl dinethallylam ne;

N- et hyl nB&ijtadr | rihaaie Siichdd oredsBytlatdl aith WheiWboBle poiyvien ¥lagi(d)i Bdst® on Souifalis -of

pyri di ne cardx@icratidt in-the. Baabseiib®l payervR Qrlalsbly bisiveols he bibor 85 @quiseihis of base are

graf ti nginuboeai R Sad dorhmsitianal tb \remaiize the bsdoagiable Dolyinért The Inyutrpizby esoisaieisle and
subs€que polynyer ssdissolvatin thalabyecisysaiurh bt asigaitieant mortjon reymatps hieltbd (1o thy eansindérmt

poI ymes i tatpplpmyr.paifidese mul ti-functional conpounds can be polynerized in

ei t her sai d'hp besecsd ip-newialing|seid beseisgiviilecediimer Fanskyl anip| bt is Pretpeably sglbsted frbpi the

net hacr y Beuie consistingy efnanraeiuny hydrxidparotapsivm dydredideh godiug) byrsoxigieniitbivy | hvﬁmx-de

i sopr opeﬁ?ﬂ‘b‘é’ﬁ'ﬂ?lt“ei'@ menoeipgplghipe 2 "°£d‘|‘%ﬂFYéti'Ef°P%?'d“ﬁ‘b@t“H ylarpjpqeiip

i odoet1gy|Fo '}z‘i;éé“ff PAPe: P“‘Eﬁ %P’Bé{sﬂ |in ﬁﬂﬁ‘;&;%es g‘&‘lf:%“; %ﬁ;ﬁé{aﬁ y%};;f%‘g%‘a ggg’g;‘;

i odoet’hy or -
gt s T e R U P R
of acryl C mpO| ﬁggg th ’or an(a u o the f

her u gmd
di - esterii ut%g f}gr |an uﬁ{ ﬁro MGl ?0@‘&9 ééeodﬁéé h':%
to

met hacg y kiaty ucoﬁb&m fﬁb RYhpdhidhs o B lick he pQNribe paﬁi&é% N nbtn

acrylic %5%|m3ﬂ3&fdm{)dapln§c€&g§s @& P n'ts"r%lle?é ki iorsOsura@ind, stabilizers, bloc|des
P-crotyl apdwsmeonates; tricrot yI phosphat es; dicrot yI phosphat es;

cycl oal kenyihe efittistage pbfym%Cﬁdﬂicleﬁ of tl‘ﬁéﬁrb’saﬁtﬁbvbmtﬁn mapbeissd (nE/afty araﬁpndatmnseatcer s),
fupari c @smmioks, adrdsichs: estirgs,Spaintsapigmerit disgardacts,( taxifeothicieneéts, Ciosraeit ddrdylatidss, B
(such zas well dsjiliigovizin.t lienid| detergettd and/ grathryreaipientiSugh edmpositthne yey epreart empyor more
acryl at e addiona) dngmgients esalpetedyizern dor grount copsisting . aly fiquist daeiers. aadwarnpigments; dtersher s
of cycl ogktrnsars| surfagtantscejabllisnss, Rediocidps- ol s; vinyl esters of cycl oal kene -
car boxyl i c ?ive|f‘dl§wmmn>eme\e®959|nresa@dctaﬁﬁrawswarm@lsmvﬂmfﬂ'ﬁ@mmﬁeaﬁre intangesiin @8
li sted afflyshative, fut I‘l 'I*?@Y‘%- senge- Al pasts and pRereeniages AeriygightHalepratthprite indigefedn of

sai d 1%BniTeafolqrings un ° ﬁ"“ dPPhe pol ymer particles of thiss.

I nvent i on be us T tde vari ety of applications as desctibed 55 L
earlier. lﬁol ym:ra" }g may be useful either in dried formor as an ...
enul si on o é,cl es in an aqueous nedium The polyner;

partlcal,es gge pref er as an aqueous emul si on corrp05|t|on or. addéd

to water-cRialgi ni ng rﬁ&ﬁm@ﬁ{etebt‘é{ﬁ 280 b8 lefortylater E&flste ohdile -

i oni'cal | y- agbaibl e paisssren eth&qﬁ&umrﬁhsh%ﬁddhﬁrwtesma;o ihidhdi/ di ssol ved wWth T
either a beme or ae mGl MercapidpRPbnatnat a portion of said [onically-soluble 8

EP O 398 5B wBhr pokydsmhizédorasr NS at t ached. or associated with the |nsol uble .
pol ymes st agey s). Baseyl memaayjaté val ents of carboxylic acid in the-

base- sol ubeS pol ymnercentjpried er abl y about 0.8 to about 1.5 equi val ents of base o
are - -  DPimtroducedplylphbelitel conpositions to neutralize the base-soluble = ™

palyner. TAY neut r &l dicyelepentamsdoxyafiylimeteacpyisleyner is di ssol ved in the aqueous
medi um bui3 A si gnrf‘?"a’hﬁ?"hm‘ﬁtﬁ on renmains attached to the remainder of 5
the pdPyne 2partlcl= e base used to neutralize sajd base-sol ubl e pol yner

can be any but is pﬂ"’é'faéﬁyg‘ te%‘gﬁéﬁf“éﬁefh?’afﬁet%@“@'r%& consi sti ng of .

anmoni um h | de

m_h |
hydr oxi de, ¥t { 'et hy lé"r'fg pr?ﬁefr’?'é%e"nﬁ' %q {’(&é'ﬁ’i ity 50'mtie'Thowyite

2- am 2- yl-1¢ The polyner particles
are ugﬁf ul ,?E@wa WEL%(&E%% J,Of Eg E,gt{%@%?g&m%gﬂafﬂ'ﬁ' conposi tions

(preferabl ymilfd coatgphRlapfa-BReH}-nishopthyl MéaLd ch‘é@aie%d&i with a"»‘z’htrﬁ‘&é ethbkylate
I ncorporating the mbty%arypam,uc es there| n and neutralizing. The

base-sol ubl e polymer is neutralized with base by adjusting the pH of the
conposet iEsmepld 0 about 5.0 or greater. The acid-soluble polyner is
neutral i zed with acid by adjusting the pH of the conposition to about 9.0
or | ess. Thwm eamisionbof wilynmehparijsias yithtr thepsoope of lthissinwesibdl was praparddli asliaioves:  depends
upon t he pah stired reactoragoptainioe it 53g. obdsfonizer (Hdhwaterl and 9 ©ti28 wivasediamdauryd sulfite f r om
about 0. £otion (awetarn waherteq taRl *Ghenderfnitpgen. Newb 42t eflmopemqs emiisipm (M.E.J#1e shown
conposPt iPelp Wag adsled fioihe feasterdoligeqdriy 95 ofrmmasium Reesifatecdissaivagtin 85g.9f Dhyetat i on
can cont &2 AhBD-byeter ringh dfter 1H oI tomaindan oM. Entiygnd gefeed 41 (howp Solow) was
ext ender 299ed ﬁsfhﬁd?aﬁ??f g"er g 2 "1“ i I%d while geintginlog de"lcf?étﬂ"]pR"é‘“’e'l“ﬁ@o A4 age
pol ymer  BArYaRE rigse v upsdde By é'éen | RAA0H  1vafPE e ta faetagiar Aftey & 79 minyte Beid
applications, such as In inks, adhe5|ves coatings, paints, pignment

di spersants, textile thi ckeners, cosme®ic fornulations, oil 20 well
drilling fluids, liquid detergents and water treatnment. Such conpositions
may contain one or nore




addi tional ingredients selected fromthe group consisting of I|iquid
~carriers, e.g. water, pignments, fillers, extenders, surfactants,

stabilizers, and biocides. The EplolggwsggBexanpl es are presented to
denonstrate this invention. The exanple are intended In an illustrative,
But not limtative, sense. Al parts and percentages are by wei ght unl ess
ot her wi (@0t Qi ia celbtion of 25g. of rlambriln parsuiigle, alehy. efvd 3Bt wiBrsslutionef 8-3e8(in watdr)hand

Exanpl e9g. @M. water was addéglitoythe seaetyr avbiea MiARinute period. NexttM.By#2 (hewhdeloyl ‘atde ALVA

= al | ylcofeed #ashanindielowMivhs added to the rqqgtpl‘rmgrrymocymm;q times period. Thg\ temperature was—

et Ryl ~ aosingdingd @t §.Co ghroughout the adgiions it Jhezand ob the deedy the anopgmernpmuisier iRed\inest e of
cet yb- steemifughedayith 4R 6| of/s?a'm%er and the wategjadgledito iba ref%meraat Wmipgn oid (EXEH hal f
ester dhe $§§’P‘I§B§ wexgonPd aC| Omem 5% BrooL)ﬁe' d>_/v | Ter capt ogr opi onat e, %#
L e ST P

= centi ﬂﬂh a"d 19
u h of 1 aS ( roo com en
5 Coe Gl L gl
et hoxy | %re(t)1 aur ; 'Hq”‘ﬁ\%?psus a)uryl met hacryl ate TI\/I 970
= al pha, -pha—eH "nuﬂ A+ sup"mfmé ucr‘z% .50 nol e
et hoxyl at p of nonyl| phenol 45 APE-INGOLUBLE) STAGE; |1 (BASESQUIBLEISTAGE ] 1o e
et hoyyl at g of cet yI st earyl al ¢ohol Al m20# = @l yI eRESH2 of a- 40 nol e

et hoxyl at g retyl=stearyl dl oot TM =20 =atpha; 0
al pha- di magﬁ atefn lp gyl benzyl |sqlé nate adduct vm'fgﬁ % 20 rml e
et hoxyl at 2% t’r Sy %w?‘) Lohol . so_Exanpl e 1} An enul gn of pdlynmer
particles|y e of this II’]V{E‘4 t5|;on was prepared_aS folloys: A
sttt eeed r 3 Jupr conta| ning 1,582 g. of gggponi zed [D.1.) water and|9 g. of
28 wt % sofliayggn! auryl sulfate s¢lution (izBgwater) fpvas heated to [err} under
nitrogen. | ngat, 42 g. of nonomgr erruIS|gmg(ME) #1, shoxmo§d> - bel qw, was
added to {ha reactor followed by .95 g.-of ammoni hm per sstopgt e di sg6l-ved in
35. g. of | MA-20 (Pekigrsolutiondn MARY |g. D.|. water rinsp. After7159 minutgs, the .
remainder | ®PM E. #1 and cofeeq #1 (shown bel ow) jas added$po the rleact or
over a 30f{m nute period while I ntal e reaftor t ure gt 80 *
C A47 g . i used (chFEtEP&E“ +he p. e L“"é%‘““ tHe wat er
added to {MWd-wasictor. After a 10 ninuteSRold 9 EP O 32?90376 B1 (at 80
C.), s soldmmepupfPersuigtey. of afmoni um perP8ulfate. |1.9 g.. df'%a 33 w|%
solution of A-103 (in water), and 70g. of D.I. water was added:to the
reactor over a 1 O-minhute period. Next ME. #2 (shown. bel ow) and’ cof eed #2°
(shown BaiMPlE 20M8s added to the reactor over a 210-minute tine- peri. od. The
tenperature was mai ntained at 80 C. throughout the additions. At the end.of
the feeBs2hhe nononmer. emulsion feed lines 5 were flushed with 48 ¢. of '
D.I. water and the water added to the reactor. After a 30-m nute hold (at

80 C.) thénandpeyd pelyneparticlesoyibly theaeperdf fislinvpntionivestrranargd as istameds cont ent  of
32\1)5% Br 60‘!4’1"‘? PRIy Favining: °6f °f'P'c‘téﬁ‘Ft’1 ‘156|3§éi5 %}9@&"3 g‘B‘"‘Y 'aF’é( 'fat%tFR!Pt'a"

of
" and

103 1 %gp Eﬁ t%%&{teﬁé’ B gf;jv ol B o "jj’éj’ajgﬂm
(10.2 Pr% ] QQK :ﬁiec%vaﬁ ‘ﬁl?ai’:m e r&ga)r te ?eﬁure ;{:23% C. ell\ 20 g. D.L water rinse

was used to flush the feed lines and the water added to the reactor. After a 10-minute hold (at 83¢ C.), the
. reactor was cooled to 81 °C. and a solution of 0.2 g. of ammonium persulfate, 0.8 g. of a 33 wi% solution
46 of A-103 (in water), and 30 g. of D.I. water was added to the reactor over-a 5 minute period. Next M.E. #2
(shown below) and cofeed #2 (shown below) were added to the reactor over a 200 minute time period. The
temperature was maintained at 81°* C. throughout the additions. At the end of the feeds, the monomer
ermulsion feed lines were flushed with a 20 g. of D.l. water and the water added to the reactor. After a 30-
minute hold (at 81° C.) the dispersion was cooled. -
50 The final product had a solids content of 32.4%, Brookfield viscosity of 11 cps (1.1 PaS), and a pH of
3.0. When 12.4 g. of this material was mixed with 1.4 g. of 50 wi% NaOH and 186.3 g. of D.l. water the
resulting mixture had a viscosity of 72 cps (7.2 Pa$S) (Brookfisld viscometer, 30 rpm).
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10 12.3 g. of this material was nmxed with 1.4 g of 50 wt % NaOH and 186. 3

g."of D.1. water the resulting m xture had a Brookfield viscosity of 4,620

cps (462 PaS) (30 rpn). (BASE-INS %)57§HGE ( BASE- SOLUBLE) STAGE 15
ME. #2 :

ME. #1 1% wat er

91. g 495. Qg Sodium |l auryl sulfate (28 wt%

10. 8g A-103 (33 Wb i rwater) ' — . 33.3

EA g ( ) 1a R%'EI\IK]IA M.E. #2 _ g.
95. Og ALMA D.I. Water _5F. 5¢ 19509 _
MAA Sodium laury! sulfate (28 wt%) b. Chd 9. - 428. Oy EA
500. Og sMA- 20 (70 wt % 0B {3Batbe inrpalenA) - .| t41g.

71.5g 25 BMVP BA . 70.5 g. - .

. 6g COFEED#1 MMA COFEED #2 D} | .30%&er | -

35.0 MAA 150 0g 30 Arm%%?'um Rer %%t e |

.29 ALMA1. 1 g EXAVPLE 2Al B 359Ex. [2AJAn emuf sion of

\vJ

pol ymer® particles wi Iﬂ\ 5 inventidn $as prepared as

; .
follows: A stirred r 33}?&%&%&?&&'%&&6 g._of D.Ij. \%/%g%r hnd 3.8 g. of
A f

28 Wt % sodi um | auryl ate solution (in{water) wgs hgdted fo [err]. under
nitrogen. Next, 18 g

nmononmer enul si on-(m—#—lh—s-hﬁm—b-al ow, was 40
added tp the reactor|followed by 0.4 g. © ithp FOFERR¥%f e di ssolved in-

15 g. of D.I. water, | andwaed0 g. D.I. water gogge. |Aft7&0g5 mnutes, the
remai nder of ME. #1|anthosomheedulfite (shown|belgn) was adgped tp the reactor
over a 40-mnute period wWitTe nmafntal Mg the reactor tenperature at [err]
A 20,9. D.I. water rinse was used to flush the feed lines and the water
added tzo thegreactor. After a 10-minute hold [err]. the reactor was cool ed
to [err].*_d'ng a solution of 0.2 g. of ammonium persulfate, 0.8 g. of a 33

W % sol uti g éhisioRfor Petyhitbd phridles\VathiR lthe scBpttof s Bivenfidn was IprepdVad 84 in\ERS2s04bd@s] t O
the react gkcest\Rit indmonobr Ehtuision @4 itRmoli ¥ BAYIMMA dhd A MA M cHaRdea ) 628 glai ieed
#2 ( shown glams Qg 0.0vgrafas,aekpeclivély) Théfinal BEdUEIITad @\66lids dortddDof i8R 0%} Brobiifighe vigesityatl.  ~
The t efpenabsipm RagBantaiphitc B.0WHent3. 1]t this matdnionsy Inbet withe:7 aichoiwe.%OWeOH aAt 98.32

end of t hef D.kestsr, th resulingmuxtere hathaBradkiinld Berew) Viscositg of #80epsf BB wWith a 20 g.. =
of D.I. water and the water added to the reactor. After a 30- m'nute hold "
[err]the EXAMRLE] &R(Camparetiyell ed. 50 - The final product had a solids -~ -
cont entg,of 32.4% Brookfield viscosity of 11 cps (1.1 PaS), and a-pH-of . . ..
3.0. Wen 1ZEmuispns of pplyner pagicles falling,\giiiside; the cpegper of thisqinypntionr wese RIPSSHASIG and . .
186.3 g. &enventipial granisign polymerizatio) ftechnigyesytlizing: the llowing rjeiPeT osi ty of 72 .cps (7.2

PaS) (Brookfield visconmpter 30 rpm 10 EP 0 308 576 B1 ME. #1 :
ME #2 D.I. Water | Example 3A 38.5 g. 195.0.g. Sodiumlauryl -
sul fates(28 w% 4.5 g[ 5 — ,%mg,miow%i n water) S
14.1 g. BA o5 —
30.2 g. MAA D.I. water 2.1 §. 6500g181. 94 g. ALMA
3. u - 10 Sodium lauryl sulfate{28% soln) 35.0g. -
211.8 g. MA-20 (70 wt % $&ution in MAA) - 62509. 22 7 g.
' 40 MA-20 (70 wt% solution’in MAA) 89.3¢g.
MAA 535.7 g.
BMP ' 8g.
COFEED
45 B D.l. Water - 150.0 g.
' Ammonium Persulfats 1.0g.

50
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Q2 (70 mt % sol ution
.3 9. COFEED #1  COF

78.0 g. Ammoni um Persul fate
enul sion of polymer particles withint

I n MAA)
EED #2 15 D.|. Water
EP 0 398 57618

7.6 g. BWP

.5 ¢

20.0 g.
. Ex. 2B An

e scope of this invention was

prepared as in Ex. 2A above, except that in nononer Enul sion #1 the anount

of BA, MVA and ALMA

cham
respectively. The fiﬁEE3?ﬂé§f

viscosity of 9 cps (O
m xsd with 0.7 of 50
m xt te had a Brookf |
A- B( Conpar ative) 30
scope of this inventi
pol ynmeri zation techn
Mononger Enul sion D.I.
sul fate (28% sol n)
MA-20 (70 W % sol utio
535.7 g. BMWP
D.I. Wwater
1.0 gs 50 55
600.0g. 5

EP O

ict _had a soli

g0 10 ©02. 3 grarns,
ds content

416 O
of

9 PaS) and a pH of 3

OvionvtherEmBlsitn gf this nateri al

Mp.1 %= OH and 96. 30.
Eladi 08 B3P In wakepCOSI Ly
MARIOL YOS RNBIutth ifAA ]
D IN-2V20 RtPSRBGT IR ARSI N
A utilizing the fo

pT D.dégod_vat er)

eI pasghgl es f
j conygagi onal
| owi4sg3 geci pg:

of 3 2gps (3

BoPer 7g650. (

B6A0 g. EA 530.0 g. )
n in MAA 89.3 VM

) 2| TTGPFEED o

D.I. water 150.0 g| AmS8&Pam Per

dmmeniym BarsyBate npl e 3Bl Monomed 9Enul 4

A-103 (33

wt% in water)

ion D.I.

5 and 0.0
32. 0%

gr amns,
Br ookfi el d
was

the resulting
8 PaS). EXAWPLE 3
alling outside the
emul si on

Exampl e 3A 35
g. Sodium | auryl

- 625.0 g. 40

ED 45

sul fate

wat er
35.2

g. MA-20 (Thefivdl Ptodat tudrh &R 3Ahal¥Nd solids conterd @f 82.036, Brdokrie(d/B0 Wnyove&dsidt boR o MAA)
18. 9 g. (IN\RaS), and a pH of 2.8. The final product from Ex. 3B had 4 Sofids3cogtentBM3.1%, Brookfield viscosity
7.9, 106f 12 cps (1.2 PaS) (30 rpm) and a pH ¢A.7.

COPEED
.99 T
Brookfi-el d (30,¢

final pro ﬁ?—mhﬁ'spg

. . {:onven
viscgsity

D.1. water
\MP

C

Sfonglemy
(Conpar ative) An enu

this invention was pf

Vi
! plymag Brrices el p
@gﬂ bR wEgire
| sionof polyner

88.0 g. Amon

, 530.0 g.
i um Persul fate

fromEx. 3A had a solids .content of 32.0%

scosity of 1.1 c¢cps

o oh

IF\QI‘

1.1 Pas),
ddec WAt SsoRe frthig dnventign wap pesppred|uging -
zing e following fpcipes 7. - 20 EXAMPLE. 4

ticles falling o

and

a pH of 2.8. The

itside the scope -of -

epared using

~ MONOMER EMULSION.

‘D.l. Water 1923 g.
_ Sodium lauryl sulfate (28 wi%) 22.7 g.
39 BA 302.1 g.
MMA - 201.44.
MAA 106g.
ALMA 159¢.
- COFEED
D.l. Water 98.0g.
Ammonium Persulfate 44g.
e _ _
w0 o The final product had a solids content of 39.1%, Brookfield viscosity of 24 cps (2.4 Pa$), and a pH of
EXAMPLE 5 {Comparative)
'45 A composition. falling outside the scope of this invention was prepared by mixing 1000 grams of the
-sarpple prepared in Ex. 3B and 211 grams of the sample prepared in Ex. 4. The resulting mixture had a
solld_s content of 34.4.%, Brookfield viscosity of 13 centipoises (1.3 PaS) and a pH of 3.65. When 5.8 grams
of' this product was mixed with 1.4 grams of 50 wt.% NaOH and 192.8 grams of D.I. water, the resulting
mixture had a viscosity of 58 centipoise (5.8 PaS) (Brookfield viscometer, 30 rpm).
50
EXAMPLES 6-10
Various compositions within the scope of this invention were prepared following the procedures of Ex. 1.
All of the compositions comprised polymer particles having a base-soluble 2nd stage polymer comprising
55 50% ethyl acrylate, 46% methacrylic acid, 5% MA-20, and 0.063% butyl mercaptopropionate based on

weight of 2nd stage monomers. The compositions of the 1st stage polymer are presented in Table | below.
The weight ratio of 2nd stage polymer to 1st stage polymer was 80:20. '
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conventional enul sion polynerization techniques utilizing the follow ng

reci pe: 25 MONOVER EMULSION D.|. Water 192. 3 g.
Sodi um lauryl sulfate (28 w9 EP 0%9%8 £76 8130 BA
302.1 g. MVA 201.4 g. MAA :
10.6 g. ALMA 15.9 g. COFEED 35 D.|. Water
98.0 g. Ammoni um Persul fate Table | .4 g. 40 . The fi nal

product had a solids content of 39.1% Brookfield viscosity of 24 cps (2.4

PaS), and a pH of 2. Q%MPES g;%gg rrtroph falling
out's¥de the scope of tﬁl S | nfeh S %na&iﬁ%géjp@?ﬁ@@i Ag—L000 grans of
the 455sanpl e prepardd_in_Ex 3B%and| 21M AAt he MAADI p prepared in
Ex. 4. The resulting |{m xg ure| hadga splids content ol 34 4.4 Brookfield
viscosity of 13 centilpoises [1. 32Pa pH of 3}65.10\WWhep 5.8 grans of
this product was mxgd vth |L. 4 4granp o150 W . % NaPH aad 1p2. 8 grans of
D.l. water, the resuljting m ktur2® hapl a19i scpsity ol 58&0centi poise (5.8
PaS) (E?r ookfield vi sdometoer , | 30 2pm | EXBMPLES &- 10{ Var®0ous| conposi ti ons
wi thin the scope of this i1nvention were prepared tollowmng the procedures

of Ex. 1. Al

nmet hacgy| TC aci d,

wei ght of 2Nekicsé cPosiAORIIrSthe 3dofe & AIPIM®hEcN AR Mépaieh @s hExarfilaipR10padcypitEt ar e

of the conpositions conprised polyner particles having a

base- sol ugtspteg 18§4g9e pol ymer conprising 55 50% et hyl
5% MA- 20, and 0. 063% but yl

acrylate, 45%

mer capt opr opi onat e based on

pr esent edthe mst Fadd mlymebef|ttevnolymiarcpaieleg it thectomposttibns2ghebn 81 Tabje lpol yner to 1st

stage pol ynmer was 80:20. 12 EP 0 398 576 Bl Table | Exanple
Cogposi tion of 1st Stage Pol yner(% 5 Table It BA
MWK 20 ALNVA 6 39 3 0
92 35 Example &&inpdsition of 1st Stagé!Bolymer (%) 3] 3
20 9 28 f9 3 —50—107" . _ - _
10 22 15 BA ol ~ MMA | AU by pAY 14 15 Various . -
compositions w thin tthe wcope ofgthifp iBgent| onowerelprepardd as in. s
Exanpl & 6- 10, except| tht the 58t sfagespol ymenoof {he ol yner part| cles
had the conpositions|giveén |h Tdble §1. 3Tablp 112020 _xarﬁt)l e y
Conposi tion of 1st Stlagel4Pol ymerd! (% | BA27 VA /LLIVA MAA
11 - 59 39 0 2 '
30
EXAMPLES 15-23
Various compositions within the scope of this invention were prepared as in Examples 6-10, exoept that_
the 1st stage polymer of the polymer particles had the compositions given in Table IIl.
35
Table 1l
s Example Composition of 1st Stage Polymer(%)
40 BA MMA | CRMA | Q- DPH | MAA
15 58 39 1 - - 2
16 57 38 3 - 2
17 56 37 5 - - 2
. 18 53 35 10 - - 2
19 47 31 20 - - 2
20 57 38 - 3 - 2
21 53 35 - 10 - 2
22 57 38 - - 3 2
50 23 53 35 - - 10 2

EXAMPLES 24-30

' .55 Various compositions within the scope of this invention were prepared following the procedures of Ex. 1.
The 2nd stage polymer of the polymer particle comprised 50% ethyl acrylate, 45% methacrylic acid, 5%
MA-20 and 0.063% BMP based on weight of 2nd stage monomer. The compositions of the 1st stage

polymer are presented in Table IV below. The weight ratio of 2nd stage polymer to 1st stage.polymer was

13



25
47

31

12
20

53

2 14

35
41

10
27

2 13
30

2 30 EXAMPLES 15-23 Various conppsjddgangpai thin the scope of this invention
except that the 1lst stage polyner of the

were prepared as in Exanples 6-10,

pol ymer particles had the conpositions given in Table IIl. 35 Table 111
Eﬁaﬁpl 680I\ilt\)/lﬁx CRMgormoz}i El.i on o 13[3H8t agmohéﬁer(% 58 0 39 1
2 16 57 38 3 Table IV - 2 17 56 37
53 2 18 53 35 10
3819 s E)@AZ\ple 3 31 20 Composition of 1st Stage Polymer (%) 2"20' 57 10
_ y -254 Ihexyl acry /3 allyl methacrylate/2 methacryhc acid ga ' 2' -2 3

25 95 styrenel3 allylm acrylatel ethacrylic a .
53 t 35 6 thgh ate,sa"y' m tdz’nequ ,c%@'\/F’LES 24- 30d5f5 . Var | ?ﬁs
comgsl {on g %ﬁg Th e M Ve T B

ydr ) ic’ac

conpr i seq 5% o etfh Lt@/zss g&% ?&Jla{f/é Sty cwlgxz‘li%cgﬁg ag $63% BMP
based on \A/elseht Okg.4 lﬁérﬁQélsf@M&HﬁFneth dAfRatPAYOSEHabrPIBS/3 0 fitadohi€ adid ¢ sq age
pol ymer re—presented—rTm—tabte—t+VvV—betow—The age

pol ymer to 1st stage polyner was 13 EP 0 398 576 Bl 80:20. Table IV
Exanpl e Oorrposition of 1 st Stage Polyner (% 24

95 et hy%ﬁ—agr yI at e/3 allyl methacrylate/2 nethacrylic acid. 25

styrenel 3v§ﬁol; L?g JHA Je h Ye@Slelardroliowin SN resdt By l1at e/ 3
al yl %& ‘l%'ﬂﬁns%&‘ l:r(j; fw?)a;m?e?ﬁf AGh i?ﬂa@f N

et ha‘try. tﬁac nm% as&. 16 386 sl 88 2nd stogh ol HEN fAY KbaMiond R e A

butyl agdiow. aﬁea&e?gha}awa m@ﬁg&ﬁwn@t 8/ 12t b RAGhet Was 80l the2hd stage ann%r bsg v

acr yl-at ginified.0.08bd Wity irdap©propichan/ ekcept lio |ExNBt WidRinythe by stagé. palynyd dohtamméd d 30
56. 4 bub.ydrsatetih mbedpioprdpionas.nyl nethacrylatel 3 allyl methacrylate/ 3:0 '

itacgni c acid EXAWPLES 31-42 Various conpositions within the scope of this
i nvention were prepared fol | owi ng t hEebppr\ocedures of Ex. 1, except that t he
1st stage polyner conprised 57% butyl acrylate, 38% nethyl nethacrytate,
al lyl 20 met haqr gsaofe . RNd 2% Megiiadoitidnl of 2@ épamrqqg,e 2nd st gge pol yner
had conpositions as Sh - Tabgte—v—beatow: fre—waght—tatito Lf 2nd st age
pol yeger to 1st - MO | TBA pnBMAtIagBT pol WP fal so
cont ai ned 0.063% kst yl| mes cdptmpr ppiondt e, ekcept [for- Ex. A vherein the .
2nd st age. pol ynera2cong armed (R004§% netlhyl ngreaptlopr opfonat €. 25 Table V -
Exanpl e 3300rrpo§$.tiorﬁﬂof 2nd Stage Pobyngr {99 | & i o TERRE
: 34 50 45 . - - 1 5
35 35 35 60 - - - - 5
36 52 45 - - - - 3
. 37 45 45 - - - - 10
. 38 15 45 - - . - 40
i 39 25 45 25 - - - 5
0 40 25 45 - 25 - - 5
41 25 45 - - 25 - 5
42 25 45 - - - 25 5
“ EXAMPLES 43-48

Various compositions within the scope of this invention were prepared following the procedures in Ex. 1,
except that the 1st stage polymer comprised 57% butyl acrylate, 38% methyl methacrylate, 3% allyl
methacrylate and 2% methacrylic acid; and the 2nd stage polymer had compositions as shown in Table VI
below. The 2nd stage polymer also contained 0.063% butyl mercaptopropionate. The weight ratio of 2nd
stage polymer to 1st stage polymer was 80:20.

80

-66

14
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EA MAA MVA BA BMVA ST MA-20 30 31 85 10 -

5732 . 75 20 - 5 33 65
5 . EP 0398 576Bf4 50 45

5 36 52 45 . 25
45 10 38 Tele V! 45 ) ]

- 40 39 o5 45 e _ -

jg u 25 | exafph - €8mposition of 2nd Stage Polymer (%) o 41 25

25 § 5 HXAMPLES| 4FEM8| W b om@silt MO (5P |t A0 JM2D t hi s

i nvention werle psepaleshfo|l g hg the praodedures jn Ex| 1- gxcept {hat the

1st stage pollyness cofrpadsefl &% but yl| aeryl ate, 3B%etlhyl- thacryl ate, 3%
al 'yl nmethacrlyl atee apds3ao freshapryl i ¢ aeid;, and the 2nd stade pol yger had
corrpos1iations as cﬂnowh S Tab#e M- bellow- The -2nd st &ge |polyner al s¢

cont ai ned 0. 63%%ut yl| Sther ¢afft opropi ¢nate.| The wej ght rat4®.-jof 2nd|st age

pol ymer to 1sit stfge| p#4ner48vap 80: 20. -5§ 14 P10 398-576 B Table VI
Exanpl e . Conposition of 2nd Stage Polyner (% 5 :

EA MM LMA Q2 ™ - 970 Cr-20 Al- 20 ™™ - 20 44 - 49.7

45 s EXAMPLES48%444 44.0 45 - - 11 45 - 53.9
45 1.1 46 50 45 - 5 10

47 50. ¢ompositidns within the scope of this invention were prepared following the proded@esl& Ex. 1, excd@. 4
45 that the weight ratio of 1st stage polymer to 2nd stage polymer was ctigng®diag SHEXANMPIaEIS VI 8616w}

Cogpositions within the scope of this_invention were prepared follow ng the
proceddres of Ex. 1, except that the Wt ratio of 1st stage polymer to
2nd stage pol yner was changed as shown in Table VII bel ow. 20 '

Table VII Exanpl e Example | (Wei ght r @leightratibpt St age Hol yner - 2nd St age -
Pol ymer 25 7 — 99 >0
5 y - 95 5 . 1st Staqq%‘olymer 2nd Stage Polyrpar 52 . ) ' 30
70 53 70 49 303 | 9 1 854
90 _ 10 HXAMOLE b5 35 An emnul $i on ofpol yngr particles within . .
the scope of this inventio¥ was prep#ted as|follo®8: ~ | o
. 52 30 70
53 ' 70 30
% 54 90 10

EXAMPLE 55

An emulsion of polymer particles within the scope of this-invention was prepared as follows:

A stirred reactor containing 1,533 g. of D.I. water, and 28 g. of 28 wt% sodium lauryl suifate solution (in
water) was heated to 80 *C. under nitrogen. Next, 42 g. of monomer emulsion (M.E.) #1 shown below, was
added to the reactor followed by .95 g. of ammonium persulfate dissolved in 35 g. of D.l. water, and a 25 ¢.

40 D.l. water rinse. After 10 minutes, the remainder of M.E. #1 and cofeed #1 (shown below) was added to the

reactor over a 210-minute period while maintaining the reactor temperature at 80 °C. A 48 g. D.l. water rinse

was used to flush the feed lines and the water added to the reactor. After a 10-minute hold (at 80°C.), a

solution of .45 g. of ammonium persulfate, 1.9 g. of a 33 wit% solution of A-103 (in water), and 70 g. of D.L

water was added to the reactor over a 10-minute period. Next M.E. #2 (shown below) and cofeed #2 (shown

. 45 below) was added to the reactor over a 30-minute time period. The temperature was maintained at 80°C.

throughout the additions. At the end of the feeds the monomer emulsion feed lines were flushed with 47 9.

of D.L water and the water added to the reactor. After a 30-minute hold (at 80°C.) the dispersion was
cooled.

The final product had a solids content of 33.8%, viscosity of 10 cps {1 PaS), and a pH of 2.5. When 5.9

60 g. of this material was mixed with .7 g of 50 wi% NaOH and 193.4 g. of D.l. water the resulting mixture had
a viscosity of 824 cps (82.4 PaS) (Brookfield viscometer, 30 rpm). When 11.8 g. of this material was mixed
with 1.4 g. of 50 wt% NaOH and 188.8 g. of D.I. water the resulting mixture had a Brookfield viscosity of
10,840 cps (1084 Pa$S) (30 rpm). '

55
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A stirred reactor containing 1,533 g. of D.1. water, and 28 g. of 28 w%
sddium |l auryl sulfate solution (in water) was heated to [err]. under
nitrogen. Next, 42 g. of nononerEFedT?gaséﬁrh(M E.) #1 shown bel ow, was added
to the reactor followed by .95 g ammoni um persul fate di ssolved in 35 g.
of [err]. water, and a 25 g. 40 D.1. water rinse. After 10 m nutes, the

r emai nder —#I and—cofee T ' eactor
over ‘a Zlﬁf-m' nute period while BﬂAﬁE}&Eﬁ rLrEP& ;@Eﬂ gsﬁﬂ §L ; éLéﬁr%E t 80 C

A48-g. Djl. water rinse was uded to fMBg the fped |inddEdi&d t he water

adeed to hggctor. Arter a 10-m nuiyggeol d (at] 80 C.) gggg SOl utionf of .45
g. ofs am‘rig,u %Fﬁw‘f&gb@m@) g. of gggp W % so utlon q{,ggﬁ 103 (inf water),
and 70 g. ?}n wat er was gdded t qgigage reactpr over .a 10-m nut el peri od.

Next M E. %é@h@\»t%&ﬁ\ltu&v\i}u eyl jcof eed 7#4,. (shown 45 bel an) was addef to the
reactor oyawam 30-minute tinme gderiod. 4388. t enper pt ure was mai nt ai nefd at
[err]. thihjosrglout the additiong. At tRségend of the feeds--the nonomef _
emul 1 on fleanP | i nes were flushdd with6§7 g. of Dl 1. water and the whter
added to tfhBAreactor. After a J0-minute hold [er|[] the dB&Qgersi on was -

cool ed. TheMMAnal product had g solids content of 33.8%'099%cosity pf 10
cps (1 Pa$), and a pH of 2.5. en S5corefh#9. of|this r@@i:gmgé was [m xed

Wi th,7 gl—50—wdNaSH=and—19S—4—g—of B+—wafer—the—resu-t+mg—m xture
had a visdo¥t ¥t 824 cps (82.14 PaS) ¥ 9%okfi el H vi scofgP@r, 30 rph). Wen
11.8 g. of A 'uf?npeﬁsﬂ"aﬁi was milked wit'H91 4 g—of 50 wt OnQ\Ia(]:L;md 36. 8 ¢

of D.I. water the resulting m xture had a Brookfiel d vi scosity of 10, 840
cps_(1084 PaS) (30 rpm. 55 15 EP 0398 576 Bl (BASE- SOLUBLE) STAGE

( BASE | EXAMIRYEI6) STAGE M E. #1 : ME. #2 D.I. water .
495. 0g.- 90. 0g. Sodium |l auryl sulfate (28 w % 28. 0g.

10. 8¢ EA An emulsion. of polymer particles Within the scope of this invgution wgs prepared as follows: -
_ | d following the progedures of ample 1, but using the i mer
'4\1/2822 Zr?nuﬁsqgr??l\ﬂ?ﬂ §1? @sﬁnm Next the rea :nfw cooled to 60 C. and 30 g. of. 12'i Q{lenio

BNP 9 dimethacrylate added. After s’nmng or about 10 mmﬁti , solutions of 0.53 g. t-buty) hydroperoxn

) DI water, 0.27 g. sodium. sulfo ﬁg@ ctgmald g D.I. water, and 2 g. of 0.15 wi% ferrous ‘sulfate
S @a’%%e g re added to th aturznﬁi rom 60' to 81° C. After 30 minutes the

100..0g. heated to 80° C., andasolutlon fidte, 1.9 g. of a 33 Wt%: soliitiorj T

150 09 of A-103 [in wa:;%aa:md 70 g. pGater/Mg'B&HeHEB thé 6&%10—m-nute period. Next M.E, #2- 10.

[sh&)&%\gl%lu? I tshSHOBBIoR] witQldiduRh ﬂia&édciof:b‘ﬁﬁa Wolhhdle ih€ pétio@PBe O

h| 5 | n\bﬁﬁbbﬂaﬂfb m&nmtamra(toass fRbUgRONE the Addifidns. SAt AECenaCdt {NEfoodiethe PrioAdiwdr €d

ol | owi Buisibrefopd e lefectisiad vilk 48Tl 6f [l whiert and SHeNghter ladded o MEBGacRTAISH 250 Lo
ME. ] #inutdeldret 02 . ttel dispersibiewss, coblte r eact or was cooled to [err] and 30 g. =

of- 1, 3 butThb énekpraductihaet solidsrophtertt ef 32T ¢eahd a/MrdokffeldsAstasity of§ cb® (0.7RaS) Whed6.1

m nutses g- o dlismateriabwasfmigpd3@h ¢, g. tof T3l Nalfidnd F912ax of . Water Thegesulling mixtuest had |

0. 27 g. aYisensipheiagp ngq(g@@ (Propidial dlistppater. 30 ran)gWhep, 12.2 gat teis matarial V@sg“xeéf

0.15 wt 98t &8 9oPf50witer M FBRA PP R lewatesrtas mefiog b had & Rrapidield visopsity of

t anper aff UP%Q PHYLGGRAFHI B ] to 61 C After 30 nminutes the reactor was

heated to 80 C _ and a solution of 0.45 g of a niumpersulfate 1.9 g.

of a3 w|% solution of A-103 [ mBAmlusqLUBaE)@TRGEg . (EASE-BOLUBWSMGEWS added

to the regctor over a 10-m nute pertod,, NeXt ME|[#Z 30 powWn pberpw and

cof eed #2 . . O ime

peri od. Thgd Pewpler at ure was mai ntai ned #0BO C. tHroughod¥B.&he addi{ions.

At the end W'W@’W‘é’é’é@@&i’é%hon mer emf8&9-on feed|lines were flushefl with

t
f
[

48 g. of {1033 e iamaeRhe watler added to the redctor. A}%¢ a 30-|minute
hol d at [e the di spersi on was cool ;a‘;a;gg- - .
50g. 4288 g.
50 - 500.0 g.
_MA-20 (70 wt% solution in MAA) - : 714 9.
_ Cofeed #1 - Cofeed #2
- D, water 480 g. 1500 g.
- Ammonium Psrsulfate 24. 11g.
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The final product had a solids content of 32.7% and a Brookfield viscosity
of* 7 cps (0.7 PaS). Wien 6.1 35 9. of this material was mxed with .7 g. of
50 wt % NaCH and 193.2 g. of D.I. E?g% gjesulting mxture had a
viscosity of 680 cps (68 PaS) (Brookfireld visconmeter, 30 rpm. Wen 12.2 g.
of this material was mxed with 1.3 g. of 50 Wt % NaOH and - 186. 5 g. of DI.
wat er t hesxampuks 576D (Odndataie) had a Brookflel d viscosity of 11,360 cps (1136

PaS) (30 rpm. 40 ( BASE- | NSOLUBLE) STAGE
( BASE- SOL UB\4ripusSdniBEionk/ oF singid-stage polymer particles fallinghdulsidg 2heDsdope viathie rinvention” were
91.%8/g. prepared following the proced@8s @ ExpmpRCRi butrlna\hrmulnefb"oymb feroresifiah& wt %) 10. 8
g. A-163 (33 wt% in water) 33.3 g.
BA Ex, cbﬁzoﬁnﬁm (%) -| MA
97.5 g. MM 510 °p 428. 6
9. EA EA MAA | MMA | MA-20 | MMP | " BMP | CrMA | TMIO70 | o0h 9.
MA- 20 $70 W % qosut|ligen i n MAA] 25 5 - 0063 | - | - 7.4 g.
Cof eed’®1 58 | 44 |CeSegd #2|D. |- whter | 0063 | -~ | 10 | .
48.0 g. 59 | 4975 | 34%0]0 g Antfoni um Per{s@083aj €0.25 - ' -2
60 | 50 148 EP ® 3p®.047d Bl1-EKAVMPLHS 57- 60

g.

(Conpar ative) Various emnul si onsj si ngl e- st age pol yner particles falling
outsi dg the scope of this invention were prepared follow ng the procedures
of ExanplexadprLei having the foll owi ng conpositions; 5 Ex.

COWCSI TION (% EA MAA MVA MA-20° MW BW - CrMA  TM-970 57.
25 45 EmulsionsZ2d polymer paicles within the scopeQof S invention were each. formulafed. inteld paint
45y, - @mp&Rion as a thickener using the following recipe: [err] 59 49.75 45
- 20 5 0. 063 0. 25 60 50 45 : 5 :
0.047 15 EXAVWPLE 61 Enulsions of pol yngﬁmgartlcl es wthin the scope of this
invention were each fqrmt-atet—nto—a—pa conpPosHton a thickener-
using the fol lowing rdcigediendy cRIND . i ng eﬂ?%’ﬂ‘t(pa“s by weight)” Amount
(parts by weight)  ProgyPopengblyenl 70.00 70. 0) Hydr ophn Ilic.
acryl i & di spersant ' Elﬂir@ﬁilhﬁ)&frﬁaﬂbpersant 12.00 L L 1 0 V\ater
45. 0 Ti tani um di oxi de | Defoamer 210.0 d ay.0 '} Co
88.0 Let Down: Water Water . 45.050. 0 Acl yI i c bi nder g
378. 0 Ester-al cohol cdafitasiumdioxide 111. 4 3300 . _
Clay , 88.0
-30 : .
Let Down: _
Water ' 3 50.0
Acrylic binder ' 378.0
35 ' Ester-alcohol coalescent : - 114
Defoamer 3.0
Biocide ' 20
o Ammonium hydroxide 1.8
[N - | Thickener/water 2010

40
Each paint composition was thickened using a sufficient amount of the polymer particles (on a dry
weight basis) to give an initial viscosity of about 85 Kreb Units (KU) at a pH of about 9.5 adjusted with -
ammonium hydroxide. After sitting for a period of 3-5 days, the paint composition was sheared by mixing
for 5 minutes and the equilibrium viscosity measured. Comparative compositions were prepared using the
45 same formulation above but incorporating as thickeners the emulsions prepared in comparative sxamples
3B and 5. The compositions were evaluated for viscosity stability after heat-aging, viscosity stability upon
colorant addition and early blister resistance.
The viscosity stability after heat-aging was measured by subjecting approximately 250 grams of the
- paint composition to storage in a 1/2 pint paint can at 60°C for 10 days. The paint samples were then
50 cooled to room temperature, sheared by mixing for 5 minutes, and viscosity measured. The difference
between the viscosity of the heat-aged samples and the equilibrium viscosity is presented in Table Vil
below.
' Viscosity stability upon colorant addition was evaluated by measuring the viscosity declme ‘which
occurred after addition of the equivalent of 8 ounces of pthalo blue colorant to a gallon of each .paint
56 composition. This data is presented in Table VIiI below.
Early blister resistance was evaluated following ASTM method D659-86 and D-714 by applymg two
coats of each paint composition to a chalky acrylic substrate with a 6-hour drying time between coats at
77°F (25°C) and 50% relative humidity. After drying overnight, the substrates were subjected to-a mist of

17




Def oamer 3.0 Biocide

2.0 Anmmoni um hydr oxi de 1.8 Thi ckener/ water
201.0 40 Each paint conposition vgsy % %% gyed using a sufficient am)unt of
the pol ymer particles (on a dry weight basis) to give an initial viscosity

of about 85 Kreb Units (KU) at a pH of about 9.5 adjusted with amoni um
hydr oxi desionibd @stersaridt the) gprihation af pister detectf wae Tatediogusr, tinkd) erh@ adsiiits 26 pra&itetliidN
was -shearFabtb Y batdwx(D Rgorbto10 Shesti Frefee.dvV amebiunh ¢Deanediuinkiiensend vdems«)Si t y neasur ed.
Conpar ative conpositions were prepared .using the 45 same fornulation
abowe’ but incorporating as thi ckenersTablhé!"'errul sions prepared in conparative
exanpls%es 3B and 5. The conpositions were evaluated for viscosity stability

af ter hefbani MBickshemAiRbiht (is/gd.plRbA | t vuagmy SR ddctam BisteR R6SiskAd ¥
blister fesistpnce. The viscosity stabit after—h —agrrg—was—reast] ed

by subjegting hpproxinately 250 gr i 4?3“'69'“9 fﬁgloﬁﬁﬁaﬁf’m@ n‘b% 51 { b e Z&hfﬁ‘ ge
ina 1/2 pimt pal nt E:cansas(qeyr] “for 10 days. The pai nt7l£am3| em Vieram t hen
50 codf efl too rpom t EnperB2(:8) sheareed by |ri xi Ay for [5 &F nuf esm Nc4M
vi scosi ty rBaspr ed. EXRB 2§B 1938 ence |betieen| t he-1& scodli t3P ‘of | t 68 HeadD aged
sanpl es dnd’t he equF*-BBWEA?Yi scosilt y-14s presentded i n TAMR el ViePl |befw
Vi scosi t yicshgakitibe ty upon col orant addition was eval uated by neasuring the
Vi scosgs t

ounces of col or an Ff s ggprg a| nt 55 co 03|t|on
Thi s dat

el et ol é;m i %@@@ef rﬁ, ag&f:s,sf.;)?;;a.e, e f o
cach pai G bRl o k. ng
tine Bet %G?E‘thﬁpﬁﬁm g@ﬁ\ aLE:?BrZL tSeq aI a'gaﬂ% f%‘lel? si@t%ﬁc\é%lg{ ociﬁé dom {&Eggéﬁ

over ni ghliespithfo TigRs IbvlsCst tHiBeRor B RCEARTbIot A #hd™B. St isYenerdlly kno
dei oni zepcrding ltheAs\d1 df Watef-SenBite Infifbrigl sdéh %hﬁken%@ﬁﬁﬂe%uéﬁ@'aﬁaﬁe@&se@r &H?Bhs{elr ”E
The resutdsistaee presented in Table Vill below (0 = worst,” 10 = best, F =

few, M = medi um MD = medi um dense, D =dense). Table Vi 1 Sanmpl e

Thi ckeneEmnm&rﬁz (I'bs/gal.) (Kg/l) Viscosity Stability(KU) -Early = = .

Bl i ster Resistance |, Heat - Agi ng Col orant addition 0.5 hrs. 1.0 hrs. 2.0
hrs. A Emulsions ghypolymar partisles (vithia thi scope of this-ivention were formulated into paint .compo@iD6 M :
3M 10 tiongy and evaluated followjng thepgmocpdiges qf Gxample 61. Corresponding comparative form@atlons were

8F %0 alwrepared u&m E%ulsrgB ) suege-ft@e:.pzbymer partlcles faljing outSIde the scopq_gf this’ mvention 7D
6D . Big'ppuits are propepled i TeblgdX. (o, 37) 14 L0 13 IND T
6D 6D *conparative 15 The above %} denonstrates that, sanples’ A and-B - -
within the scope of th| S i nventlon ha %ﬁpr oved viscosity ; stabi | i ty after- = -
heat - agi |
t hi ckéhe X
enul si onf poly

e Ih@k@?r/mnfdlbﬂbabh@{g/m a Viscosiyy Staldithdigld t hf cEeﬂmBlstmﬂebnancac
er (sanple D). The 2 He&gwr@%bﬁ&@WI@ssmg

ne_arl y tprce—the—wt o\.,uol t Hoss—ofsanrptes &
t hat; sam and E‘ B2 equi vrl edrly T8 ster| 7MB; < |ve
to the c ive B ?QQ(ozﬁ)eqmt t #€ hijgher 1%vel s| dMPt 1}i EM i in
Sanpl es . | tEk %@mml |y kfhowss i n Jt he -ara t hat ebncrle evel
of water i ve BabERiI40.286)such s thi cldener st4can be 7di sg for
early bl st,erolr esl 5E>@@E/§9z@§5 [E §F EqUT ST ONS Of rﬁ)%%
W thin thegscope of gf Bb/§1d(6‘ ntion|werg fqrmnul a?t‘l d intgypal
® K Ex. 44/2.98(0.36) +5 -11 6MD | 5D 3D "
L Ex. 58/2.10(0.25) , -13 -14 7MD | 6D 5D
M Ex. 55/2.52(0.30) +2 -8 - 8MD | 7MD | 6MD
N Ex. 59/1.90(0.23) -12 12 8MD | 8MD | 7D
50 “comparative ' '
'EXAMPLE 63

55

An emulsion of polymer particles falling within the scope of this invention was prepared as follows: -
A stirred reactor containing 600 g. of D.l. water, and 5.2 g. of 42 wt% amphoteric surfactant (Abex-1404,
in water) was heated to 60 * C. under nitrogen. Then 3.44 g. of 1 wi% versene -solution-and 3.44 g.ofa0.15 -

18
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tions and eval uated follow ng the procedures of Exanple 61. Cor r espondi ng
conparative formul ations were 30 also prepared using enul sions of
si ngl e-stage pol ymer particles faldpl jgpadtlegde the scope of this invention.
The results are presented in Table | X. Table I X 35 Sanpl e _
Thi'ckener/ Amount (1l bs/gal.) (Kg/l) Viscosity Stability(KU)y Early
Bl i ster Reth $4rde sulthie dloptdying dohlicr wast addekt ko the meacldr. A thagge of .16.8 1y ot m@ndthehr s.
E emuléion (MLE.B#¥ Bidnsidlow, was added to-tle reactor followed by 84 g. of ammoniufh\B®rsulfats VD
4ND [ er r] dissolved in 40 gEof.D.I| gater)] and a 10 g. D.Il @ater rinse. After 2 eninules, the remaiifdgof M.E.gA|] the
" AND G cofeed initiafeg #1, 36d Be mgqe(g repgytant #1 (shown bsRw) were added to the rgagtor over a 210 rgjmyte
5D 5 ggoﬁl hilg] mamtammg the paactorstginperature @t 805) C. A 19 g: D.I. water rinse was used to flysh the

1

7D 6foed lines and; g)e dded to the reacto fterg pz'm I@Id\gg 60° C.), a solutiog oflo 12 g. of

-9 sodi lfoxyla@Dforma dehyde d to he reactor %1 the temperature _

7MD 6Dmcreased to (F( M.E. #2 (shown b s below) were then 2 d to the reactor _

6D pover a 30 mi me period. The tem atur 6 80° C. throughou & additions. At the -14

7ND 1% Dend of the fe t ‘mononer emulsuon ed h d 19 g. of D.IL wate d the water added. -8
I\/B the react 0 minute hold (a cooled to room tem erature.

8MD ad as d vusco of 516 cps (51.8 Pa%? When

-12- 35. 2 thls m ! was iﬁ th ﬁWE&E&n‘l’r@ta 4%2 { 5.1 QBe0f

pol yner  pajolibdahifmikiiehbd 8 BIbABIL Risdolify oF & o.atr S)S(sd .@msent I on was preepar ed

as foll,gws: A stirred reactor containing 00_g of D.I. water, and 5.2 g.

of 42 wt % anppotericsurfactamt—(Abex- 1404, T Wa !ﬁ S htdllﬁgﬂéz [err]-
under nitroge Then 3 44 g of 1 wt % versenelsaql ||t| and_ o

O 15 18 EF 0.388r576 Bl W % ferrous sul fat¢ hepteglwdrate scBotg o was
added to the | émphotaric syNactird (Apex-tiD4, 48 wBe i watsh)" fononx0 emul si an (MIoE. )| #1,
shown teel ow, |v&8 added to the reactor followed by U98gg. anmoni u
persulfate digIMFved in 40 g. of D.I. water, gnd a20890g. D |. water Jrinse.
After 25 ninu} Qﬁ“eﬂtﬂ‘ﬂ?‘m@‘ﬁﬁi“ﬁﬂ@ﬂ'%ﬁ ME. #1, tHe col%®8& initilator #1,] and -
t he cof eed ref{®int #1 (shown bel ow) were added t¥*8he reagdt of over| a 210
mnute 5 per whi | e mai ntai ning the reactor ter%cargture %r 1. "
rinse s usef d\flushthefeedllnes and t h¢ ! ref .
After a 30 nmihute hold [err] a solution of 0.132 @feeéfmﬂgfgltmu'rﬁ mdd#yl"ate
formal dehyde ' 8.8 OF D.T. water was added #o thggeactor. r%g
tenperature i 1%%%,9,,;@“,@9 C. ME #2 (shown beI oﬁ and cofjee ('

A

bel ow) -¢9ere tpen added to the reactor over a 36 ...umc trre{per | od qthe o

tenperature whs nmintained at [err] throughout Fﬂéedd&H‘F‘f“i'té'ﬁ< At thef'10. -

end of the fepds. wae nononer emulsion feed |infes wagy.flushdd wi'thilp g. of ... .
D.l. water anJIdenﬂmmtwratea‘ddretdeﬁymathe reactor.| Afteega 30 nijnute holld [err]

t he di spersion
sol i ds sont en , :
When 35.2 g. of thls materlal was mxed W|th259 of concentrated
hydrochloric acid and 162.3 g. of D.I. water, the resulting m xture had a
BI’QQ/ker| d:"\‘h“§005|ty of 728 cps (72.8 PaS) (30 rpm. 15 ME. #1

ME. #2 198.0 g.

36.0 g. A&pho‘{#’ j qoogl g&my&%ﬂg{%ma y-s\yc\zv'r %‘)ael pQIymer, sald)lomcaIR(-soluae polyrlia_[9 6

o_o errper at ure Ine T1nal

proaguct nad a = | . .
Pas) .

;‘ 1'?'Mg; being pol rized from a monomer mixture comprising: Zch Q Q,
Di net hyl ani noet 1101 tonésts r;])g‘r(t:srbflflwe;[ght based on a), b), ¢) and d) hydrophogla%% e &’ mthe formula,
0.4 g. BA
60.0 g. - Ri -(A)a-(CHzCHO)b-(CH2CHzO)c-(CH2CHO)d-CHzCH X
| | |
Rz R3 Ry} e
50 where A is -O-, -S-, -N-, -C-N-, -C-O- or -O-C-O-;
i
Re ORs O O
56 Ry and Rs independently are (C;-Cso) alkyl, aimono-, di-, or tri-)C1-Cso) alkyl-substituted phenyl

ring, or .a sorbitan fatty ester; Rz, Rs and Rs independently are -H or (C1-Cio) alkyl, aryl or
alkylaryl; aisOor 1; bis 0 or 1 10 50; cis 0 or 1 to 150; d is 0.or 1 to 50; e is equal to or greater -
than 1 and X is a group containing at least one ethylenic double bond,
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25 MVA 7100.0 G.

.05 2000 monumpersarrate |

0. 49. . 2g. 30 Cof eed Erdzos 576 B¥1 D

40.0 g. Sodi um sul foxyl ate formal dehyde : 0.2 g. *Abex is
a trademark of Al colac, Inc. 35 Cainms 40 1. Polyner particle conprising
. two or ‘P f@eta deate golutien was) pdded tp dhesteaciore Aharge iot] 16 oy ofemonsmage s
is an '§‘55on a Wé l?r" W%*raddg%i‘%thﬁd?ﬁcwarq" edd it 8 ¢ Amyrepiminersyiipte

i s inpfes, t
Bo’l ymer [ 2ed 1] ﬂ}! % % @’h %ﬁm E}sl'l"de'gg‘gqsvfaﬂf%EWtWeu
[ase]cL gaerfa wh manﬁgum e actosl ﬁm frt re a E Ei to ’ﬂush the

ed lines and the water dde mmut Id (at 6

i ndepeng@nid Yurrsyfatel f%Fnli ﬁ\fa jﬁe {eéfr | 5&1% tﬂ f\e gg t:l tf ur
sor bi t apcrbibd Yo S @M.EHD, (sHow R lc fh di
aryl or ot kb afindts; tinf gefiod) TRY teﬂnperbluieswég i ntélneﬁ @t E(p CCthrbc?ghaJt(Me dlil&\s
O or 1d b dbtho fedds the Gxipridtler brfulsidn 1EHAOMbLWerd MiRedlwithNg gXof DI, Watdd st e %Qt@#a%héu ”9
at | easto tizreactdr.Aftbrendoomighae ik (absn dG.) thé disperdidn vRs 3&§d5<7 Rom lemperature.
[err] wt %Thefinabpredustiati atselids epritennyidisateansicl Brodkisl ERsig S b (51 BPageansdr - A
char ge 2 ¢.6f Giggmaterfal masToiresh withr.B i ob norchitiatel hikfrochbhouid dval 168 ghaD.1awdad t 0
t he r eathe ssulting] migyre dadys BRoidield viseobitysahiTehens ((T28RaSU(30 &in®. di ssol ved in 40 g. of
D.l.™water, and a 10 g. D.I. water rinse. After 25 m nutes, the renainder
of ME. #1,) the cofeed initiator #1, and thqg cof eg@ ,p,educt ANty & ko ($hown
"bel OV\/) Wer g UEU totihe Teactor—over—a—240m ||u11® 5 pcin \E;’Ivaq%"b!g;"—e'
med, Nt ai ni nd [He reactor e eat 60 ¢ A 1'%'F D ‘e rifnse was
used,jo fls A%%e"?séugact?";ﬁg% {ﬁ%%Wb’a\'ﬁa"faéﬁ’) dded: "Eng';t he refact#¥9 Alter a 30
mnute hold fgtr]a solution of 0.12 g. of sqdi um, 5?‘0xy| e formall dehyde

in 8 g. of D;,lnethyﬁg,%etmeﬂaagggg to the reactjor a e tenperature
i ncreased tlocqarr] #2 (‘shown bel ow) and cof ded #g,(shown bel ow) wefe then
added to tkeBAeactor over a 30 mnute tine perlod ‘The te grejvas
mai ne&i ned [ammAerr] throughout the additiong. At 1@% lo endﬁ th<= f eeds
t he nononer{f enmul sion feed |lines were flusheg th—15 -waf er and
t he wat er added-to-the.reactor After a 30 1 nm%dMF ”Fat é’@fee,d*21 he

di spersi on [vkwatgol ed to room tenperature. The fsomag. product 2dmgl afsolids
content of |28nmonjusmiteravifa® ookfi el d vi scosity |of 50.6gcps (51 6.2aS) . | Wien
35.2%y. of |this material was mixed with 2.5 G054 SRRGaATIat ed hydfochloric -

acid and 1E'2D—&—§-—U1—B-+—m&e1—+he—ﬁeﬁ-&mﬁg—m+tg—u+@—had—a—8mgk ield
viscosity qfD2-yyder PaS) (30 rpm M E40.8:¢ ME. #p D.I..

D.
wat er Sodium suPoxylgte formaldehyde 10829 a. 36 5 g.
Anphgt eri c SBbdxdsd teadem{ridicieolkd, O, 42 W % in water)- 10.0 g. 0 1.16 g.
20 EA 196 g. T™ -
2020.0 g. Dinethyl am noethyl met hacryl ate - 160.0 g.

Claims

40 1. Polymer particle comprising two or more polymer stages wherein
1) at least one of said polymer stages is an ionically-soluble polymer, said lonlcally-soluble polymer
being polymerized from a monomer mixture comprising:

a) 0.1 to 55 parts by weight based on a), b), ¢) and d) hydrophobic monomer having the formula;

® R; '(A)a'(CHzcl:HO)b'(CH2CH20)¢’(CH2CHO)d-CH2CH X
. Ry |R3 IR4 e
50 where A is -O-, -S-, -N-, -C-N-, -C-O-or -O-C-0-;
Ls g) ‘Rs é') O
55 Ry and Rs lndependently are (C1-Cso) alkyl, a(mono-, di-, or tri-)(Cy-Cso) alkyl-substituted phenyl

ring, or a sorbitan fatty ester; R., Rs and Rs independently are -H or (Ci-Cyo) alkyl, aryl or
alkylaryl; aisOor 1;bisOor 1 to 50;cisOor1to 150;disCGor 1 to 50; e is equal to or greater
than 1 and X is a group containing at least one ethylenic double bond,
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Cr MA ? | 0.2 g. BA

-100. 0 g. 28 8 g égf eed |gpbl3§5g? Cof eed i!fu“l”“l“mml‘!“l!“
80,0 g. 20.0 g. Ammoni um Per sul * ¢ Lo

(C):o?egd reduct anntm#i d% ba?t(s)th Wdight' based on a), b), ¢) and d)(Cs-Cao). ethylemcally-unsaturated 40.0
g. Sodi um sul fearkglylict agidframpmérdandy de 0.2 g. [err]Abex is a

trademark of A) 0dl®c0% pats B5wabhibasediah 4), bPe) pnkd) penidnicc(Ce Cad rphyleddalg t wo
or mete pol ynmnsastasﬂglesommgrlevmtllﬁ)clamw#'éqmula one of said polynmer stages is an -
Il oni cal | y-sol ubl e polyner, said |on|caIIy sol ubl e pol yner being pol ymerized
froma nmonomer m xture conpri sing: a) 55 parts by wei ght based on
a), b), c) and d) hydrophobic nmononer ‘fLT‘oZ he formula; 45 [err] R2

R3 R4 e 50 wherle Ais [err] [err] RS 0 Rs O

0 55 Rl and R5 independently are Egrr] al kyl, afrmono-, di-, or
tr|-)1"err] al kyl -substituted phenyl rlng, or a sorbitan fattly ester; R2, R3
and R4 i ndepe t r 7 [; ] r Okndl kyl ary arsOor 1,
bis 0 or p Q}ilgrgzll:’s ?‘s%aor(9 % sEHfSS? (i'?ﬂns grl/h lctHg 50; e is equal to or
greater than 1 and X is a group cont aining at | east one ethylenic double
bond, ,519 EP 0 398 576 B1 o [err] b) 10 to 60 parts by

wei ght based on a), b) C)l and d)[er“] hyl eni cally- unsatur at ed,
carboxylic acid nononer, éf% % % based on a),
b), ¢) and d) nonionic [err %y?en unsatur ted Yrrer havi ng .t he
chem,cal formula: 5 [err] [err] 10 vvhere Zl is -H [err]

0 20 0 0 [err] 20

O [err] alkyl or Lerr] dro%al kyl,[err] al kg

to 10 parts byeje %ﬂﬁt" %rocz fyﬁroxvs vl %:)'Sahhd IijrﬁuFE 1o LAYk Prishie ltﬁnﬁmunds

25 2) s al | ' rafte to sa| pol yme

parti %I e usip L% IOL?a t ‘%po eélt"i?‘lﬂ’ﬂ s '“9a8';t hat , re:,l 'g{n

neutr i i i NGy r?cgon% dch %u on ne, talr said a‘fy h ﬁé ' '

por ts .00 o il fsx.d ek st ol E@uﬁg t%eeﬁ%%eéofiﬁ. b nder
- 3) said polymer particle comprises from 1% to 99% by werght of said. lonlcally-soluble polymer

30 when in un-neutralized form or at least 0.5% by weight of said romcally soluble polymer when in
T neutralized form: _ S

2. Polymer partrcle as clalmed in Claim 1, wherein said romcally-soluble polymer stage is substantlally
soluble in agueous medium which has a pH of 5 or greater. . .

-85 : :

3. Polymer particle as claimed in Claim 2, wherein at least one of said polymer stages is substantially

: insoluble in. aqusous medium which has a pH of 5 or greater, and the weight ratio of said’ insoluble
i polymer to said soluble polymer is 1:99 to 99:1.

40 4. Polymer particle as claimed in anyone of Claims 2-4, wherein said earboxylic acid monomer ore_fera_bly
has the chemical formula:

Ry
. |

ReCH=C-COOH

where Rg is -H, -CHa, or -COOY; Ry is -H, (C1-Cs)alkyl, or -CHz COOY; Y is - H or (C1-Cyo)alkyl.
50
5. Polymer particle as claimed in anyonse of the preceding Claims, wherein X is selected from the group
consisting of acrylates, methacrylates, crotonates, maleates, fumarates, itaconates, ethylenically unsatu-
rated urethanes, allyl ethers, methallyl ethers and vinyl ethers.

85 6. A composition comprising polymer particles as claimed in any one of the preceding .Claims and,

optionally, one or more, additional ingredients e.g. liquid carners, pigments, fillers, extenders, surfac-
tants, stabilizers and biocides.

20
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3) said polyner particle conprises from1%to 99% by wei ght of said

i onf cal | y-sol ubl e pol ymer 30 when in un-neutrali “mmm ﬂli“llﬂaSt
0.5% by weight of said ionically s%gt&h}g pé)bymar vvhen u

2. Polymer particle as clained in i 270 Wher ei n sai d * ofi chl I'%- sol Ubl e
polymer stage is substantially soluble in agueous medi um whi ch has a pH of
S or great®r use3& palymBOpIRRE ab dlkifnbd rPangSoné bACIERE 11 18 5Chradf ) cdmpddfier & #laiéd in

| east one of caii @, POdry4¥Edn iAk, APMSivé, Scodting,SpaRb! pigthdny dispbesantl bokids, ithickasb cDdkBstic
medi um whi ch {dreugatian, piHwelf drilingDfuid)dr @quidedetergbntCor inhveateneeaghdnt.r at i o of sai d-

i nsokubl e polyner to said soluble polymer is 1:99 to 99:1. 40 4. Polyner
particl e cRatagitanspiidhé n anyone of C ai ns 2-4, V\/nerel n sai d carboxylic aci d
nononer preferably has the chem cal fornmula: [err] 45 [err] where

[err]al kyt1. Boymerteiighps, ppfassong F4eiqdar 'a%h"?f? B‘P'W‘if?ﬂ Wehpbne of the preceding
Cl ai ns, wherei R 'X“‘i’%‘e%sef'%ﬁ:f’%d’ °fyf”‘6'|ﬂ“feﬁ -I3slighes E?'Y iBf W%Pi/ logigeiiddstiche
met hacr yl at es, PR By5 g ' ‘8 E%‘”e '1"38’8 te I eni cal |y
unsat u- "% at ed ur:éto §5 ayi r&ﬁte"%tqqé‘iggn . 1Pk 9§ W gy g/ b P'“%&'WEF'@'
55 6. A conpositl conprising polyner particles as clai rred |n any one of
the preceding Cains and, optionall y, one or nore, additional ingredients

e.g. liquid carriers i £I| e extenders, surfac- tanfs,
stabilizers and bi oci égl ? 8&2 ‘ﬁ%@l%@t‘ Z%Iécﬁa% >$)arti cles
as claimed in any on¢ of ains L to 5, or of a corrriosition.ast | aimed in
Caimé6, in or as an{ink, adhesRge, -coating, paint, Rj gnent @®.gped sant,
textile, thickener, cosnetic fornulation, oil well dr| | l'ing flurd or I1qui'd
detergent or in water treatnent. 5 PatentansprUche 1. Polynerteil chen,

unf asseed zwei oebgn Ap@hiSer e Pol yner st uf en, wobei 1) m ndestens ei ne der

Pol ymer st ufen ein ionisch-1osliches Polymer ist, welches ionisch-losliche -

Pol ymer aus ei nem Mononer genmi sch i i st ches unfaBt: 10 .
‘a) 0,1 bis 55 Gewichtsteile, bez§ C:%)St )’&(b) " ein hydrophobes
Mononmer mt der Formel: [R-(A)a( ﬁ; ZCHZO) C CHZCHO)d CH2cH X R2 .
R3 % R4J e 20 woRsn @ Rg- . O.s, -NQ -GN, -CGO- oF
-0-CGO; | 11 11 i5 RS -0
Rs CO i O Ist RI und FR5 unabhangl g (G -Cso)A kyI el n (Nono-;
Di- oder Tri-) (G 690k t!c\ﬁql,l Rrgeaax.l f.o-cao)al — énQ-QPhQ g
ei n Sor by tanf et trﬁu&‘é&&%ﬁ#ﬂb. ‘ﬁ Q'Hd -y k:a Q8 0)alkyl, ﬂ’yl
(G -G o)A kyl, A¥la i sifd; Y)d'aéry |stsb6 erai S ¢ d odeP bisbS(pisto 8 odek-1/

ist; c 0 oder 1 ik é gleitlbbaet GivserisOr RIaRA 3t oltb SrPe st Welcks MEdsts Qﬁlaeémﬁgneaﬂ

als 1 istj und >ooppemmdimigeaper;i st, wel che mi ndestens ei ne ethyl eni sche

Doppel bi ndung er)helbis;e0 lﬁawmsthbsbeaﬂgeeew a5, ) 8 id | d  einhtB RIS mgﬁsamates {63- c;.,)

und d), s=i n ot hyCawhshiolemopmgesat ti gts . (C3. C30)- 35

Car bonsaur enonomr0,1 GdP0 Gewichisteile, bezogen auf a), b), ¢) und d), ein mchtlomsches ethylemsch
ungesittigtes (C2-Capo)Monomer mit der chemischen Formel:

40 CH,=C-Z,
Z,
45 worin Z; -H, -CHa, oder Cl ist; Zo -CN, -Cl, -COORg, -Cg Hs Rs, -CHO,
“ : “ “ oder ;OCRIO;
50 -COCH;CH,OCCH,CCH3 -CH=CH),, "
ist;
55 Rg (C1-Cio)Alkyl oder {C2-Cs)Hydroxyalkyl ist, Re -H -Cl, -Br oder (Ci -C1o)Alkyl ist;” und Rm (Ci-

Cio)Alkyl ist, und
d) 0 bis 10 Gewichtsteile, bezogen auf a), b), ¢} und d), multifunktionelle Verbindungen;
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c) 0,1 bis 90 Gewi chtstei 'I e, bezogen auf a), b), c) und d), ein

ni ¢hti oni sches, ethyl eni sch ungesdttigtes (C2-C30)Mnone ullu |“l
chemi schen Fornel: 40 EP 0 398 576 B1 ”II]“”“ FI“" |
Z2 ZI 45 worin Zi -H, -CHa, oder O ist; Z2 -CN, *

H4Rg, -CHO, O 0 011 11 11
oder - OCR~ 54) das ionisch-1ésliche Polymer auf das RehcidRelEioGEppTHE, wdbiei=€hi oder- mehrere
it O o0; O isihplfbdionelle Verbindunien (eGbnd@it ehrdbrk wb dafdieaim (Ne@ralBsigrédy dhs donjegh-Ioylichénst
Rs -H, -C . Pdimersiwit B¢sgiodi Sdyralnindestdnstein Tlmhdesmmsgh elichencialymarsiap|den Best desnd d)
0 bitss 10 GewPahmestpilshéng andsbrachy bliaiblavrid a) : CJ und d), nultifunktionelle :
Ver bi adungen3) dag Polymgtpilgherzgon & Gigw.13¢ bis 99 Ge‘” -% des ionisch- '03“0']9" Polymers, wqnpes i 117
I | 1] * C nicht- nquplnsueger l‘zr?'m sdiegt. 09ges pdestans |0(§h(éevpdc| 9?ﬁ3l°"'5.‘i5‘f'°§lj%{§" Polymers
Pol yrert ei | cHEW eggrepiRitie TE‘t’"‘Vmél"m@Ftﬂe oder rrehr ere rrul t ifuntionelle . -
Ver bi ndungen ver wendet S0 da
i oni sch- ? g lyremfﬂc en, vgne in ﬁns ﬁfﬁ h n g:he I&%g \?éguﬁtb %ﬁg? ém éveseelntrl{- Tel |
des i Uhi scﬁ ISP W AP e Vel 9?18' ° ens angebr acht
bl ei bt ; f rloilchgy , n, Wb uqaﬁ'tsgﬁ hygBJeErgbnju bgoﬂmgles%'-@’ em%0 EﬁrSP of Rin~ fifp des
Sron SCh eﬁﬁ EMJH? WEpriglE MBI welndd! & ﬁ pn‘%ﬂ 5 Qhidr Hshdr aBivelSIOLABSN@N ikt €9t ,
oder m nde%ﬁ@ﬂéb 355 bANnBSIindnaR)

t'S\/é\‘ i3 &lim FEioHER Polym & boass 99 1
neutrgisiggter Form vorliegt, unfal3t. 2. Polynertelichen, wie in Anspruch

1 beansprucht, wobel die ionisch-I16sliche Polymerstufe im wesentli- 10

chen in gi mewwm&sﬂeg,am e einehindenaispiiets 2 AdRarphiueht rwobeiodhs rCaltbtstinremorfowei St |

| 6slich i stvorz@yswétsd dehemistiedoa®l W e in Anspruch 2 beansprucht, wobei

m ndest ens ei ne der Pol ynerstufen i mwesentlichen in einemwal 3ri gen

Mediumg wel ches einen pH von 5 oder hoher aufweist, unl6slich ist, und

wobei das Gew chtsverhal tnis des unl 6sli®then Pol yners zum | 6slichen Pol yner
1. : 99 bis 99 115 ISt. 4. Polymerteflchen, wie in einemder Ansprtche

2 - 4 beansprucht, wobei das Car boRg@H-DXTOOEI vorzugswei se. di e chem sche
Forrrel 20 R7 R6CH=C- COOH 25 aufwei st, worin R -H, -CH3 oder -COOY ist; R7 ..
-H (8 -4 soeY VALY :

Pol ynerteil gﬁ'gywonﬂ% i é)(rjﬁ’ derm{/g%‘ ﬁer géﬁeﬁgﬁ(ﬁ‘ 23'3 (r:\g%he beanslel?%}:hc'

wobel X aus der 5uppe 30 von Acryl aten, Met hacryl aten, Crotonaten,

Mal eat eng, FHAFREAG IS, Wib AEARAT 897 vorRdrbanbiigh mrum%hbﬁt fdbol K Sl @R Shippe.
ATyl g5 her Ron Neibh, NiduREARIR, Giothatén Maistien SFumaBRAOREAnalef Lethylonisch. ungeséittlgten
Zusanens a’jréthneh, Alyidiies Medlalipeindiand Bhyidte gowiitgsti N ei nem.der” e
vor hergehenden AnsprUche bean- sprucht, und gagebenenfalls ei n ‘oder - mehrere -

zuskt z|'i s.hezubansdnsasing figssehd B’.olyfnbr@ﬂdiegemé' inagyei, ddrivohergéhended FAnspriiche  bean-
FU-I st of f e,spiBthtank gbdebarienfalEaivsoddemetBira kistitzliche lohalisstotie . BB szipel Erdgér. Pigmente,
Ver werglung F(dtlﬁtpffﬁ’.(ﬁtlymtteb iTensiderBtabilisatorenrund Biggida. der AnsprUche 1 bis 5 . -
beansprucht, oder einer Zusamensetzung, wie in Anspruch 6 beansprucht, in.
oder al s7-TiVetwendueg\aies tRelymertqiichopnivie He (igm Jen dnsrriche 1 bis 5 beansprucht, oder iner
Angt y i chdi %ﬂ aBpeigung. dyie in fgsprych W?Q"éﬂr“m\/@r"ﬂ?'@l?dr iflepsteld, Beschichtung, Anstrich,

i

Kosr i kf ermgs fT {ygguﬁt r |c K oti rm@egxm;r ?&B'@ﬁsu%gljm ein
(1 Uss s e Wig0rs Do el wrem Ry

Revendications

1. Particule de polymére comprenant deux ou plusieurs couches de polymare dans laquelle
45 1) au moins une desdites couches de polymére est un polymére ioniquement soluble, ledit polymeére
ioniquement soluble étant polymérisé & partir d'un mélange monomére comprenant:
a) de 0,1 &4 55 parties en poids par rapport & a), b), ¢) et d) d'un monomére hydrophobe ayant la
formule:
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2. Particule de polymére selon la revendication 1, dans laquelle ladite couche de polymére ioniquement
50 soluble est sensiblement soluble dans un milieu aqueux qui posséde un pH de 5 ou plus.

3. Particule de polymére selon la revendication 2, dans laquelle au moins une desdites couches de
polymére est sensiblement insoluble dans un milieu aqueux qui posséde un pH de 5 ou plus, et le
rapport pondéral dudit polymére insoluble audit polymére soluble est de 1:99 a 99:1.
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4. Particule de polymére selon I'une quelconque des revendications 2 2 4, dans laquelle ledit monomeére
acide carboxylique posséde de préférence la formule chimique:
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