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or gany,c “SPAHS Afasine Bes o e Y30 SAS ol AR lonb b Bl B ol
enul ST oy RAb¥BRIibe At HbiLiobe %aa.v & o RETeb articles of
the pr esenf’reﬂ)é?éﬁ@rpgf' PP hrticlbbiR ol Sfrere 16bes! 86os B th&ﬂQ&SdﬁN&a'sﬁIa%aﬂ%@S&z%Qh of. @
persul f ad 8.2Qm GhrRdieH) RGBS Bt cal B \Ghrridh bit réaail) Withl o 1 LB % stagdl df MeYdab Bomposition
f or mal delByAgiersgduci ng agent. W especially prefer the use of an initial
I NCr egeENt Te drét@irekiarbyKt @RLIG 1dde @blyRér t6lcdr& ehidgdsTBmaieRr thah 8N Qo Eolt00M OLobes
LNt r oducirenieqlenitg obsarvad fegming SIOINE to 26% iy Sib @alymérizbtion RxdessyOw lefishs dlaveelsteh td 0N

t he rpespere ntaterdpls et Mghrsolids amboalstéily thadcbd sttuaereroghert the@edesas pol yneri zati on

pHc eeds. Yut apolohr taspeat fftheaproseat inveatinpus thealse bf saggentialigiproduded |polgmért pagtisies @r r ous
syl f at e bindprt eoatyaderzadbesive corfiogitions o list ot palimer Fémnositions whigh mey) be pesiuk isLaiven ins
unusudl TaPIE3- i n conbination with the surfactant procedure, distinguishes
many enbodi nents of this invention fromprior processes. Sone enbodi nents
do not require this initiation procedure. 55 Exanpl es of initiators are
based on thermal deconposition of sodi um and amoni um persul fate and on
redox reactlon of these persulfates and t-butyl hydroperoxide with sodium
sul foxyl ate formal dehyde and sodi um bisulfite as reduci ng agents. Al so
sui tabl e are benzoyl peroxide and 4,4'-azo bis(4 cyanovaleric acid) as
sources of free radicals. 4 EP 0 254 467 Bl Pol yneri zati on tenperatures
of about [err] are suitable, preferably 60 Cto 85 C, and nore preferably
[err]sp Anionic surfactants such as ammoni um salt of sulfated nonyl phenoxy
pol y(et hyl eneoxy) ethanol (Ali pal

55



CO 436), sodi um dodecyl benzene sul fonate (Siponate DS-4), and sodi um
dodecyl- di phenyl oxi de disulfonate 5 (Dowfax 2A-1) are the nost preferred,
al though nost ot her anionic surf agl gpkfagihsh are useful in enul sion

pol ymeri zati on should be suitable for preparing the particles of the
present invention. Nonionic surfactants in conbination with anionics are
al so effective. The preferred surfactant |evel is about 0.1%to 5% by

wei ght on total nononer. For certai npagséeps, about 0.4 to 0.7%is optimal.
The use of sufficient surfactant to marntain the | obe structure during the
10 process, preferably continually added during the addition of the

| obe- for ni ng nononer system isLobetCompbsitaédn I n conventional nultiple
stage emul sion pol ynerization processes where it is desired to avoid
initiation of additional particles with second stage addition, the skilled
artisan mnimzes the level of surfactant at the pbPhe &Pn&&8dnd st age

monongy feed. Coridd YodRp&8D¥EHLI Onal practice, we Mad%k8a38 dilts, | evel of
surfactant 15 ad ' 1 Nng nononer to evel at

= i
whi ch new pattitIBA 4% 8 i MMR{ k¢ dgAATh) 5 increased19 &v8K ot & ctant, in
conbi nati on 44 tBAASE, 7 MMAALL BNARr ocedur e and nonoBBR Ganadsl t4iXons, causes
| obe format.i cpr ffigient surfactant (g2 ity the entire
Iobe-ﬁmrnfndﬂﬁﬁﬁg#grf?égdﬁ§%§#ﬁ§n§§in t he | obes uﬁ??ﬁ ggﬁ%#%;i4%1 of the
process. Hi gierBAS2&IT MAALLUREAcABNt wWithin the r&8&e2%re desirable for

smal L er partdlm, pigauhRPe 4RALI ation and 20 nai gggnarce. Pol yneri zabl e
surfactants appear to be very effective in stabilizing | obe formation and

so art pref &% &R/ 40 r InBHALRdABr oup- cont ai ni ng noAGkerE &8 &% ective in

| obe_&% abi | igatgomangafe2r gpkaRg2caaven- tional sSonf 3xt ania 4% eparation of

particle dispersi ith | ar | obe fractions. (323) d i gh solids

| evel under'ﬁ%ém%8£§i¥4%ﬁ§/gfgghis i nvention occupéirgggﬁdaxﬁ h, for

exanpl e, coByY \BEr/66 o2-PHAYL HMARY|l ate and nethyl 29% P&t laack Xate with

met hyl, meth Wi | evgl f ,about 60% or | ess. ( f C or |ess)
fh copat ey gt - 3 S P

or with cop he ot her nononers liste f conparabl e Tg.
The nunber &5 |BRA3. DeMAAY.3nARhe core appears t 8oF&pS¥d upon the

particul ar g ot BR/hgLesSmMrOh .axamny! e, sEalrall shows how t he
nunber (X) of | obes ﬁgigg on {he core differs for various | obe conpositions
on the same core. 30 In sonme cases | obe nononmer systens, e.g., BA/ St

do not formlobes directly, but nust be preceded by a conposition which
fornms | obes readily. Exanples are given in Table 2. Preparation of a
particle with pol ystyrene | obes does not occur readily with small particle
size (0.1 umto 0.2 umdianeter) cores, but can be carried out readily with
alumfirst stage of the sane conposition (Exanple 8). 35 The
prieferred weight ratio of |obe polyner to core ranges fromgreater than 1/1
t o ;about 200/1. Lobes are frequently observed formng at 10%to 25%into
the“ﬁolynerization process. Qur efforts have been to prepare materials at
hibh’ﬁolids and nmai ntain the | obe structure throughout the process. Yet.
anot her aspect of the present invention is the use of sequentially-produced
pol ymer particles in binder, coating or adhesive conpositions. A list of

pol ynmer conpositions which may be useful is given in 40 Table 3. 45 50 55 5
EP 0 254 467 Bl Table 1 5 Lobe Conposition

45

50
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Lobe Content 10 Lobe- Conposition or Multiplicity

51.9. BA/46.8 M/ 1.3 AA 90% 4X, 10% 3X 46 BA/52.7 MV 1.3 AA
>85% 3X and-4X 59.6 BA/39.1 MA/gp 264467 B1 '>85% 3X and 4X 70

BA/ 28. 7 MV 12. 3 AA 90% 2X 80 BA/ 18 MVA/ 2 MAA -
90% 2X 49 EA/ 49 2-EHA/ 2 AA 80% 3X and 4X 20 49 EA 29
BA/ 22 2-EHA/ 2 AA 50% 3X and 4X 73 EA/ 25 2-EHA/ 2 AA

80% 3X and 4X 39 EA/ 66 2-EHA/ 1 MAApapie 2 90% 3X and 4X 25 50
BA/48.7 S/ 1.3 AA 285X and 4X 95 BA/3.7 MW 1. 3 AA

Most 3X 10 VA + 90 (60 BA/ 36. 7 MVWA/ 1. 3 AA) Several 30 35 40 45 50 55
EP 0 254 467 Bl Table 2 ¥wo_Stage Lobe COMPOSl%t age Lobe Conpositions

Lobe Content Lobe Conposition or Multi pI | city 10 1. 20%
(51.9 BA/46.8 MW/ 1.3 AA) 70% 80% (50 BA/ 4 7!5 ?/ ) 15 2. 20%
(52 BA/46.7 MW 1.3 AA) 90% 3X + 80% (98 203 20% (51.9
BA/ 46,8 MW 1.3 Behe Lomppgition g 0%(po|ystyreﬂm_\%-_.l’.&§££_ﬁ Conposi ti ons
and USes 301Rol goer (Shy.9e BA/R6L § nmuzs/ 1013 @apol yneres of Use Soft

Butyl acrylate, isobutyl -fdhesi ves acryl ate 2-ethyl hexyl Caul ks

acrylate, ethyl_acry]ate of Mastlcs 40 Anbi ent But yl
acryl ate, et hylsg% ?’40 B%ﬁiscpg S/1.3

15
2. 20% (52 BA/46.7 MMA/1.3 AA) 908 3X
\ +
/ 80% (98 IBMA/2 AA)
u -20 .
3. 20% (51.9 BA/46.8 MMA/1.3 AA) + 3X - 4X
80% (polystyrene)

25
Table 3

Compositions and Uses.

30

Polymer Type Polymers or Copolymers of Use
o Soft Butyl acrylate, isobutyl Adhesives
o acrylate 2-ethylhexyl Caulks
' \1:/ acrylate, ethyl acrylate _. Roof Mastics
- 40 Ambient Butyl acrylate, ethyl Vehicles
Temperature acrylate, methyl acrylate, for clear
Film Formers isobutyl acrylate with and/or
methyl methacrylate, . pigmented
“° styrene, acrylonitrile, coatings.
vinylacetate, vinyl chloride.
Also copolymers of vinyl
50 . acetate with vinyl chloride,

ethylene.



Tenper ature acrylate, methyl acrylate, for clear Film Forners

i sobut.yl acrylate with and/ or nmet hyl nethacryl ate, ~ pignented
45, : styrene, &eroy2sargetrgil e, coatings. vinylacetate,
vinyl chloride. Al so copolyners of vinyl 50 acetate with
vinyl chloride, ethylene. 55 7 EP 0 254467 Bl Table 3 con. Hard,

Copol yners of net hyl Table 3 con. Coatings Thernoplastic

nmet hacryl ate, butyl neth- mhlcﬁ‘_‘E‘Frranorners acrylate, styrene,
baked. acrﬁlonltrlle vinyl 10 chloride with
butyl, - acry

ard-or ot her pCapbﬂymemmgoEDm@ﬂﬁyi 15 Oc%%%iﬂ¥§ble

: rable Film
CbpolynErSTﬂér%??%?%ﬁ%@mhmeﬁhacrylate, butyl meth~ which are

For mers

coat i ngs. ébggtrﬁﬁmﬁﬁﬁtalﬁCEHéa§ﬁ mstyrlemect i onal gr oupsedi ch react upon
g _ _

heating or catalysis or |§&9§gahhgglgg cgqﬁyﬂ nk the polynmer. 25 Pol yner

Type Pol ymers or Copoly Use
30 Hard and/ or PoIyn%gioﬁFdEoﬁéFPnPP§Ydfacr&Ubbnrs -- Crosslinked
mononers with a single uner éthkerplaatieakedqdmdud also spacers,
nmononers with nmultiple extenders. 35 unsaturation

as divinyl_benzene butadi ene and but anedi ol dlnethacrylate 40 The .

i nvetst i on G5O RFakke r £epo hymersebEr eheeabovihe fOUd%%?Iéflguref in
whi ch: Fi Ign FFdEmerphot pear ance under optica
n1@roscopgu2n a dark flelé6m§6ékég§tlc eigﬁsggr5|on &85 I$ccor dance with
t he i nventi on, prior to §ﬁ%¢+?ﬁ%ﬂ gentainFpgerer2 i s a photograph of a
pdb(écle di spersi on made méor@cOOiEENERaM § Pohgg Invenalon takﬁn ?n?ﬁr
opticCal m croscope on a gelan field. Figure I s a photograph o e
aBpearance of paPtche dsgiggéfﬁﬁaﬁﬁd%P? heatingnes with the invention and
neutralized with annnnlacﬂt&iy51§:¢ﬁk£ﬂr&dd&t16ﬁt|cm m croscope on a

bright field Figure 4 isdhecarea G pgllmeXCept at a lower |ight
i ntegsity. .

Polymer Type Polymers or Copolymers of | Use
30 Hard and/or Polymers or copolymers of Rubbers --
Crosslinked monomers. with a single un- fillers
saturated group and also spacers,
s monomers with multiple extenders.
L unsaturation as divinyl
U ‘ benzene butadiene and
U . butanediol dimethacrylate.

The invention is now illustrated with reference to the following figures, in which:

Figure 1 is a photograph showing the appearance under optical microscope on a dark field of a particle
dispersion made in accordance with the invention, prior to swelling.

45 Figure 2 is a photograph of a particle dispersion made in accordance with the invention taken under
optical microscope on a bright field.
Figure 3 is a photograph of the appearance of particle dispersion made in accordance with the invention
and neutralized with ammonia at 85 ° C taken under optical microscope on a bright field.
Figure 4 is the same as Figure 1 except at a lower light intensity.

50 Figure 5 is similar to Figure 2 except with smaller particles.
Figure 8 is a scanning electron microscope photo of the invention.
Figure 7 is a comparative scanning electron microscope of a sample made in accordance with the Kobe
articles.
Figure 8 is a comparative photo showing the Kobe sample under optical microscope.

55 Figure 9 is a comparative photo showing a standard spherical particle dispersion under optical
microscope.

Figure 10 is a comparative photo of the Kobe sample under transmission electron microscope, hardened
and stained with octadiene/osmium solution.



50 Figure 5 is simlar to Figure 2 except with smaller particles.
Figure 6 is a scanning el ectron m croscope photo of the invention. Figure 7
i.s a conparati ve scanni ng el ectrogpgﬁﬁqgﬁgpe of a sanple nmade in
accordance with the Kobe articles igure 8 is a conmparative photo show ng
t he Kobe sanpl e under optical mcroscope. 55 Figure 9 is a conparative
phot 0 showi 1@ i@losng Bxhinplds Sielpesserte to Miastrato @lfew difsee pebaimentsdethe dnpentios but the

M Cr 0SCOpsventioh ghoiiid ndibei considemd ap bmitat theetophot o of t he Kobe sanpl e under
transm ssion el ectron m croscope, hardened and stained with

oct adi enexegpieum sol ution. 8 EP 0 254 467 Bl1 The foll owi ng exanples are
presensed to illustrate a few di fferent enbodi ments of the invention, but
t he i nvenieople 4 h&egugntiai Preduced RolymapRasiglo-Raint Yehicleg g t her et 0. Exanpl es 5
Example 1 - Sequentlal | y- Produced Pol yner Particle Paint Vehicles A Core

Pol yner 1 Core Pojymar: tor 5I|ter glass flask with stirrer, thernoneter,
nitrogen i nl et ref A LA AT e'E'I i errl;annét rgﬂux-gmw%er{s uaa(r\ﬁh gatrr\ %@r ged
wi th 2#00 gff 233‘3 i atef%ﬁi b aﬂﬁs'f

nonyl| pheno Vfr lne ld ﬁ l%ﬁ@)ﬁr &)and hbdatee 85(;@'%&,6

br and) a % \Eh n ré ern A hiat€e h 19UnlBndhitd BBRIYm dbionizBd Wate
charg ButfiQBSate! 46’% A thy34ne§|ﬁ3:r Btb QR 7.8¢ MWBaélic ddid 32adged

Al pal 15‘3%4 foﬁb altby 5 @GsdinPb&sulidé dRsdived™ BOY deibRlzBn @ty Ahie irRiakichbrgd iy

net hacryl élleé&Ciodreé& iR diflesn minutdsD FoIBRIng &g, laandnorihéroanmubiod \tolisistings GfcH06 Y deionized

per sul f at gaisH 86 gl Angdll com3b, g sty Biragel 60RY Grmethiyh imsthadnyidte, AH0 gh&thgeylrcsac-alahtbv\ed
to\react §91g f3-bliediol HireamaegiateRobddawiong o perisd obithree rowe at 85NGL Aftes rcompletion 9f | ng
of + 406 g gleriomei Bedheveliatge,is Helbat@5 X foparle-h@OhaliBénd thds agolbrd loydonpiemperaivre. it isthan 9 ¢
metbry | 20Tefileeed iy teaoes coddluny The fitehdisppision isci9i0tk siids. Bass ril af 24 md2p AYaRog |particle

di met hacr giamater of £50adnberptonas detarmined by Manssizer iperticle pign Analyzer (OguterElegkiopies, Ltd.).

conpl etion of nononer feed the charge is held at [err] for one-half hour
and then Bdebesd to room terrperature It [ s then 20 filtered to renove

.coagul um The final disp er SI on s 30 "
' ave[ agr}’5 par tTP@I’%a"Hf 'é{‘ﬁé'f "8'?‘%'9 ad go ﬁ?ﬁ%&g'ﬁ\‘zw T %@q\i?%me
particle 0.5 9 BFP 2% odi Qe
aﬁ?zr;e'f P %: A mﬂﬁ ga*r“r” i

d ing t al rion rl enulsion
flusheq %;3 e, Y ﬁu.ré 35 do¥ Q) byl Rfylaedlezd £igr et

initial dte §¥13|7% &:Rﬂéhc?& is Bbe® 9155 hGur bYGrirRtelprica0CsHcirRAYy, IdlitibnsGt

4. 2% Sodl %Jﬁﬁﬁ a&éa‘ufas endspi' gitb@ nfdieherkRlia® ind166Ty ddioR26dSatti e 3.0 saditebisutlies in

sul f oxyl aigs §@didhizb®RatbriareBll &thd Kettie OThe dempBlafiesits mataibed aligat &l Aftef @pletianrogihe
118. 3 g Ofeslidifie pREW i BRIEd ®irodin fempératitar d.827g i-sutyhtigkipaberokidd InOlg Aeionizhd waterzand
MDNONEr3s €104 gssoaiim I drosutiisin I igndpiotikeddketer gre aisedduring thevaatlieg per29.. The gprodiigt jisgdt

CQ 436, 896% Soligs anit yH 2.6.CThy partias digierSalgulated foy/é seiveridabdispyisian eroguet shopldde§.56
acry1 i ¢ aamd(miconaldtheah eplical micr@cdpe LexarmiBation. st actugepartisigs Owﬁcﬂﬁdr’@rf?ﬁpf'a“y after
sol'u¥i ons nedralizatibn gyitis UUrQHﬂOp?é*r%Q)Iamee"OaWcPGPP'P"?a' outigg p “H?ﬂ!r”t?ge'f"é?;?rp&éaf"ﬁ'el65
g ‘el oni zea! wathes palirtps D! the gresentinvartion: Sh rarticle of the pessenbingRapaRyis Bioar 10 ARREP%P e
fed to 4@héepasehedcal maficlerdsppraiphel 008 “MIMicEPHIATEY at [err]. After conpletion
of the feeds the product is cooled to room terrperature 0.82 g t-butyl

hydr oper- o Bt 1y g dei oni zed water and 35 0.4 g sodium hydrosulfite in 12

g dei oni zed yat er & rr,,n id Mo 1l ?&k vohlfe JBhdRAHESN dnd 44
56% sol lsd H‘a 0% aﬁeﬂh ,g g : ﬁfd qrqi%ﬁ in ( ulﬁiiaﬁo owR fin '?ab%mﬁgdvrﬁ?ta la
di sper si O% I’a rcna 8ex{émr eFﬁB@ he %Qt!ﬂ:l Oiatt A8 paHsPlA2 DlARD

exam nat | apad’rﬁci lz%%ovgl ntlBrtle SpHFieH Pariicids rdassst ad Exémplk 1€ infih, and

neutral|z%,r,“iggged\/u,;hgsg,ﬁg,ga}mgoqnmf]o,9 0) appear not to be spherical but to have
two or nore |obes per particle
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and are thus particles of the present invention. The particle of the
present invention is larger in appearance 40 than a spherical particle

di spersion of 0.56 um (nmicron) dipiPisaiserB1 Pai nt The product of part B of
this &xanple is made into a paint (40 pignent vol une concentration and 40%
45 vol unme sotids) as in Tables 5 and 6 bel ow and conpared in the
formul ati on shown in Table 4 bel ow t oTahdletdypi cal comrercial high filmbuild
acrylic exterior paint vehicle. The product of part B (3 parts) was bl ended

with one part of t D fTe hetical particles
produced i n Exanpl ¢ ?V;ﬁér sggrgl&g pg&ﬁ%@ﬁﬂ&@d‘%&?&hmégal Nt forlrorul ation.
50 5589 EP 0 254 467 Bl Tabl e{4 mb'lynér Di'her sj onBYld® 2k hr.

Equi | i brated Pai nt |Prejagehktévds 5 9.2 1.30 13.3

pH [err] inventioh @lénk) O()rrpagmt i vie 145 9122 1.30

13.3 Invention (blend%QanGﬁmQ 5 185 14-2 I nyention (al one)
(10 oo reci pr ggal S‘eV|§:§ at hthshear 0000 rec rocal seco d&lﬂoﬁ%{%ﬁg\fﬁﬁﬁa b{]égh shear
Vi scomet er developed2 g bﬁ gﬂ}&ﬁ gl § ries. 'mbuild in grans
wet paint per square n 14

Table 5 Gind (I'bs.) Kg Water

(94.8); 43 20 ment Di spersant (25% i n H20)
(14.6) 6.6 Wetting Aid (alkaryl poI yefﬂ‘i’@ (2.5) 1.13 Def oamer

(1.5) 0.68 Ethylene dycal (25.1) 11.38 Ti2, Rutile
(243.8) 110.6 25 Gnnd Tal  (bs)Kg

(198.8) 90.2 The above L ars are ground O (@ I €S Di ssol ver at
38084500 rpm for 20 mi MULES, ARthelsGl @R HEt)  (slepger Speed with the
follow ng:- 30 (Ibs) Kg L@fge;ﬁpg Wargi Bt dtel) (2 5)1.13 (448. 6)
203. 5 Def oaner Defoamer 8689) (. 45 35

Preservati ve Ethylene Glycol (1. 3)25(3) H88Colal escent

(11.2) 5.1 Propyl ene G ycnb,, Rutie (243.8) 110634. 1) 15.5 H20
(11.27° 5. 1 Hydroxyet hyl |Qaid ul ose Sol ution (2} $@&Bsyeol20) (82.2) 37.3 40

(1170.4) 530.9 2,2, 4-trimethyt—pentane drof=1, 3-monot sobut yrate. 45 Exanpl e
2 - Sequem‘l’l} Léo};e E‘\ tgﬁjallgcgg gP QIIIdYJIIEJ CfvﬁJstdlsngs‘er E@ﬂsﬂé 4506 bdn@ “o? 20 minutes and Iet down

at a slower speed with the following:-
30

{lbs) Kg
Latex (50% solids) {448.6) 203.5
Defoamer - ' (1.0) 0.45
35 Preservative {1.0) 0.45
f\ ; Coalescent! {11.2) 5.1
i Propylene Glycol {(34.1) 15.5
. H20 (11.2) 54
—/ Hydroxyethyl Cellulose Solution (2.5% in Hz 0) (82.2) 37.3
40 - (117045309

1 2,2 4-trimethyl pentane diol-1,3-monoisobutyrate.

45 Example 2 - Sequentially-Produced Polymer Particle Paint Vehicle .

Preparation of Particles of the present invention

To a reactor like the one used in part A of Example 1 is charged 500 g deionized water and the kettle

50 charge is heated to 80 ° C while being flushed with nitrogen. When the temperature has levelled off at 80°C
an initial catalyst system consisting of 1.5 g 1% FeSO,+7 H,0 solution, 10.5 g of 4.2% sodium persulfate
solution and 10.5 g of 4.2% sodium formaldehyde sulfoxylate solution in water is added. Almost imme-
diately following, 88.7 g of the core dispersion from part A of Example 1 is added. A monomer smulsion
consisting of 300 g deionized water, 29 g Alipal CO-436, 896.5 g butyl acrylate, 878.5 g methyl

55 methacrylate and 17.9 g acrylic acid is added over a 2 hour 35 minute period. Concurrently, a solution of
4.1 g sodium persulfate and 1.7 g t-butyl hydroperoxide in 165 g deionized water and 3.4 g sodium bisulfite

in 165 g deionized water are fed to the kettle. The temperaturs is maintained at 80°C. After completion of

the feeds the product is cooled to room temperature. A portion of the cofeed catalyst solution is added

10



Preparation of Particles of the present invention To a reactor |ike the one
used in part A of Exanple 1 is charged 500 g deionized water and the kettle
"50 charge is heated to [err] wePloesaaengif| ushed with nitrogen. Wen the

terrperature has | evel | ed off at [err] an initial catalyst system consisting

of 1. 5 1% [err] solution, g of 4.2% sodi um persul fate sol ution and
10.5 "94“' %%"eﬁjﬁtasrﬂ Porquletfe r'@mnf- ORey Pratust Soit PBBYsdlids euslt it 2it sTedded.
Al mos %f P; I“P cﬂiﬁdﬁ 98’8'3'?" &p E’:P‘ e B@:cﬂpacabmepémicmramm@m pert A

of 'Exa T" :e °f 'f,es' FRUPSPHIT EOASISS tmipraalstpegon arbifised
wat e, 29 .0 Ejv o bes %Vhen S‘P%‘I 9% 19 1Phiwe or gage lob ﬁ‘9 §t of ghe

th qA8 P BR8-S 4N parh ytne
ggrl ggrzé o B gg,e n zrfgr tﬁé)%%{-tl a'% " g veg"(ﬁ ‘éﬁ'@r '5Yff"l'°§t9§"%1ﬁ'élﬁgn°? 3

t-butyl hydroperoxi de I'n e| onr zed water and 3.4 g sodiumbisulfite

in 165 @aﬁs)m\@@d‘,ﬂm{,ﬁr@@rp@,yﬁn@ﬂ to the kettle. The tenperature is
mai nieali tion of the feeds the product is cooled to
room t eprepandiibh & Cord dp Aydrbphiic BlinclidA® CepdIARKs &rad RWiBlarit ﬂe?bt'rhon is added 10
EP 0 254467 BI during the cooling Stage to conptete potynerization. The
product i Beagtors:S8ur §%ies @labdifiasindth Bhire?.. termdrter CrittogeH] ialb Abfiedohdente? asd Heatifgl t he
pr oductmadfesper si on is 0.61 um By optical mcroscopic exam nation the
par t15c| esThefreacleissarei¢harged with 2060 jgmeadrionizesi water gt 3.2 b SipotarepBS 4 @l Hoated o 8261 um
spher i ¢ille being)Bysbechwitth nitrogenr g rinittah avancniee chaaget bic6.2g biftyl Eacartitel @5.9,9 eat
part i c|MEMBYIAG aphefR gupetiseryianmsids added to ¢aghesacion This ideiowadfimmadiatdy witab5igc| es
\haw ng sf"f'r‘f"é%"’"f”ﬁﬂ%@”\ﬂﬂ@??’thl se@tﬂoduct is made into a paint as in part C of
Ex’arrz}gl e IMARYEBNISTPERP desrripertb RRIPRI‘SH S fRur cReplyRareompasionsai nt wi th the

hi‘Cl e of the invention gave an ICl of 3.7 conpared to an ICl of 1.2 for
the standard control. Exanple 3 - Arash&ontent in Core Polyner 10 a.
Preparati on of Core of Hydrophilic Functronal Copolyners on a Low Polarity
Preform Reactors four 5 liter glass flasks with stirrer, thernoneter,
ni trggen | MAPLE of | ux denser and HW¥t2 ng nantize=3 15 ey reactors
are charge®An wevdQ80 gmda oni zed wat ggg@and 3.2 g3 ponate 4 and heat ed
to [err] while being flushed with nitrogen. An initial nonone charge of
6.9 g butyl acrylate, 75.5 g nethyl nethacrylate and 0.9 g methacrylic acid
is added to eémﬂm@ﬂumﬁm__'gs(cchhs\)ed i mediately with 5.5 g sodi um
persal fate in 30 g water. Mononer enul sions as descri bed bel ow are prepared’

ﬁ

for four cgpaql r conpositions. 20 Table 7 25 Sanmpl e
3A-1 beiohlzed HyR 2 406 3A-3 406 4% 4 MAMdeevel
10% ' Siponate DS2Q% 16 30% 16 4% I\/bno;%‘ Enmul sion g
(Granms) 30g ni rr] 406 6

406 %’g §%%g’%aatt:é Ds-4  °°-6 55.6 15 55.6  55.61p

\ 16 : Mefgy%Methachugue AS4A .3k e 834.2 722.9 5%14.7

| 55.6 Meth32r§lic Acid5- 6 Mgtjiyyl, Methacryl ate 944. 4

( 834. 2 Butasd 811, 7 Nt Facryl a2 Acid 333-4 s,
222. 4 Butapedip 444.9 Butarkdiol 333 33.3 1 33.333.3
33.3 Dimg3h3acrylate 33.3 Di net hacryl ate Wien the initial charge has

reacted (about 10 mi nutes) feed of the second nononer enulsion is started
When the initial charge has reacted (about 10 minutes) feed of the second monomer emulsion is started
at about 6 g/minute. The temperature is maintained at 82 * C. Thirty minutes into the reaction the feed rate

45 is increased to about 14 g/minute. When the monomer feed is completed the reaction is allowed to cool to
room temperature.

The solids level is 32.1% and the particle diameters are about. 0.18 iwm (micron) by Nanosizer.

b. Preparation of Lobes to Show Effect of Copolymer Acid Content

50
Reactors: 5 liter glass flasks with stirrer, thermometer, nitrogen inlet, reflux condenser and heating
mantle.
Four emulsion polymerization preparations of second stage polymer on the cores generated in 3A-1, -2,

-3 and -4 are carried out in the following manner. A monomer emulsion consisting of the following is
55 prepared for each.
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at about 6 g/mnute. The tenperature is maintained at 82 C. Thirty m nutes
into the reaction the feed rate 45 is increased to about 14 g/ m nute.
When the nonorer feed is conpl egpg sdaeer@nction is allowed to cool to room
tenpératute. The solids level is 32.1%and the particle dianeters are
about. 0.18'um (m cron) by Nanosizer. b. Preparation of Lobes to Show

Ef fect of Copol ynmer Acid Content 50 Rbed®ors: 5 |iter glass flasks with
stirrer, thernonmeter, nitrogen inlet, reflux condenser and heating nmantle.
Four enul si on pol yneri zati of fidaRad wddrONS [Ofoogecqnd st age pol yner on the
cores generated in 3A-1, -2, aiga@edss 4 arg clgfi gd out in the follow ng
mannér. A nmononer enul sion d(mrs,jm&rymg of tihesfgol ljow ng is 55 prepared for

each. EP 0 254 467 Bl Taljl ietl) Methaohjiated sustger - 600 g. Alipal Co-436
15 g. Butyl Acrylate 91 5aceylic Mad hyl MHt ldergyllate 826 g. Acrylic Acid
23.2 g. 70 The reactors are cfarged w t1T 500~ g dei oni zed water and 44 g
each,of the 8&5?;“ Ei%?gfeéwpﬁo e?an{zé’d w4tor afta a4 b Bo{B fcl?déﬂ eIsBﬁs ter Wi th
nitr Ogea{‘ Aﬁ& Gotdr St i rL&: oF th Ad‘ih

initi atégrut,é,g Mtahggasto @gcﬁ:o,qqgg t,g eac e react ors. Tab e 10 15 odi um
Persul fate 59gi1n10g [err] Sodi um Sul f oxyl at e

For mal dehyde 0.5 g in 10 g H20 [er1ra],|es@l ution (0.1% 15 g 20 Cof eed
i nitiator solutions have aI SO been prepar ed for each. Table 1 1 25
- Sodi um Persul fate 4 F e 3.4 ginb4g
[err] Shortly after gdgiith ol uti on slow feed of
t hé frononer enul si on | BsPe at al yst solutions is
al'so’ begun and progr dnred - --- ' aif G ¢ nmonomer emul sion.
Thé—/?oerrperature is mai ntar ned at [err] After 20 mnutes the feed rate of
t he nonon&pfeskigifiatar sejutiogs W%?‘%@'ﬂ%@?’?ﬁs‘°‘iﬁ§c’borrpl ete feed in 165 mi nutes.
After conpletion the dispersions are sl OV\A y cool ed. The solids |level of all
the sanples 3B-1 to 3B-4 is 58% Sarﬁ?PSg of the dispersions 3B-1 to 3B-4
are diluted to about 1%c pMth water and 35 examined with an
opti &al micr 0scope usi ng & Sedigm®ersutatpni f4.-t@iniSég He® [LOOOX. The fol | ow ng
particle shapes are obser yepdivmisuiite]2 | 4% g in 54 g H20 Sanpl e Seed
Acid Level Particle Shape 3B-1 TO0% Sphere 3B-2

20% Shortiy MRSt adIRECE G inBS0tRIOP56iSn 3B% Red of the monchte¥emulsion is beguM]%BJl y

tri phets uaNébiddtl 2akbIYR IsBilitfons is also begun and programmed to continue during feed of the monomer
emulsion. The temperature is maintained at 85° C. After 20 minutes the feed rate of the monomer emulsion
is increased so as to complete feed in 165 minutes. After completion the dispersions ars slowly cooled. The
solids level of all the samples 3B-1 to 3B-4 is 58%. ' '

Samples of the dispersions 3B-1 to 3B-4 are diluted fo about 1%  concentration with water and

35 examined with an optical microscope using a visual magnification of 1000X. The following particle shapes

are observed.

L
R . Table12
40 Sample | Seed Acid Level | Particle Shape
3B-1 10% Sphere
3B-2 20% Most spheres 10% doublets
3B-3 30% Mostly triplets and quadruplets
45 3B-4 40% Mostly triplets and quadruplets

The diameter of the spherical particles is about 0.88 um. The diameter of each of the lobes of a triplet is
about 0.61 um.

50

55
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46 3B-4 40% Mostly - triplets and
guadrupl ets The di aneter of the spherical particles is about 0.88 um The
di-aneter of each of the |obes of -gdgbs f7 g about 0.61 um 50 55 12 EP
0 25% 467 Bl Exanpl e 4 Particle Dispersion and Blend a. Reactor: five liter

-glass flask  equi pped for emnul sion polynerization. 5 A nmononer enul si on
consi st i ngxapiplet4rarticle|DispevsiogaridBigpd epar ed. Dei oni zed Wat er 545 g Ali pal
. Co- 436 14.9 g Butyl Acrylate 914 g Methyl Methacryl ate 826 ¢

-Acryl i c AeiReactor: five litep@asq flapk Thuipped tac erouisianspolymarizgénd. wi t h 600 g dei oni zed
‘water. and heated to [err] under a nitrogen atnosphere. 15 An initial
initiator cr‘f‘a'f‘ij@m@fe"z@'°ﬁ1°°f@'3t1"%°[ e foflovdngds AreRAids odi um sul f oxyl at e

-formal dehyde is added followed two minutes |later by 46.6 g core dispersion
frompart A-4 of Exanple 3 ringesbionidedwsittr 10 |nbaswpfer, foll owed by addition
-of cofeed initiator solutions, |Slipalasasni um peray fate in 62 g water and
3.4 ¢ sn(,)di umbisulfite in 62 g|vatytAcryldteii ti ajosi4addliti on rate i s adjusted
;SO as to conplete addition in gty Methawenate |\VB26lg h 10 m nutes feed of the
.mononer enul sion at 5 gm m nut ¢ Acylibagdin. Thijrd#arfnutes after start of
nononmer 20 enulsion feed an additronal 7.5 g AlTpal CO 436 is added to the

mononer  emulyb Qaced char ge@dmw%bd g dbibhidel iwaiod aritetedio st B inddP B AR HenCittsPieRs)
feed raf eah mitkNGiRRASREel P 2d B @1 BTFESH,87 HID Bnd £ bbdih {UREDEILArMEIEshEe is added
mai Nt ai neebiiéwed v tihutesNBBINbyt 4885 JBVRNIIBPErsivT b paNA-4 @EEkanBle GAIEYAEH Bith, 10tk Gvater,
i njtiator folewed by @aditiod of Cufded Mitadr stidiors, 5 b _inBlAGC pdreutipe by eatbrantidl @ sadum
mi nuf es ahsuiithere2al wasendditidia@ addiivh ratd ls@disnéd shsas|te vahplatd adittion idiabques Seunm Witsin
55.'7% Tha0 pénutes fHed okthg monbotee emulsinacht B \gmyneimis is beguni ThirySGinviesaftarcttael of mananer he
paN’f cl2es epgisierhieedaneasiditionalZss 9 Nipeli0-496 isadded to wanoperier tepulyiony endnixed wel. Irthirty
| obes. Thimsrednispiey Glopemey jegwision tigedi rate 5g) insfpgsedip diér o/minpte. Tenieraion femopraieeit
f or mat i on™APRjeined @t §0:837 ¢ Whap e\ menomerrermuision fepd dneampletsd. the infiialar soliensig gontigped 4
| evel s aba%f"ashsd tTﬁ'ép%‘%'E b°‘§1°{d 2 "é“é‘ éi‘da'l'"? allpwgd 1p coph Tapgplds 'Vﬁeé?fagfdgge’s'%ﬁl d

i ncrease ?:ésg'? é ﬂ'P%{fﬂ’ a?os [RoP'8 8’ﬁ§"%1t‘hel‘ﬁa§ﬁ'°?) Freeg
' [)quge dzf hg“’T#. spe vosnr :cj:c: i (p cps. bn or ﬁﬁ)cﬁrok Isgélment ormT fn WIW be rapild Howevbr if
em?lns?on- tihs o gﬁfg ss' '% % H 'a‘%f;lagg"%#eértl c‘é{%%%ég ?SFQ 8 3 fe;%r}sél onsceant}' wﬁ"'ﬂ d

al r eady bee w 2 urwd.gﬁarsﬁnpﬂ ﬁﬁ» p% ghd o éh@ce.qp?ertgnd;’h@a%&mm).on ) Barticles
resul t apt ap/mied 58! didhSed Wi B BoudPhdintPhh 250ids BasAEh A AkhyRS SR likidn-SbduBéH) 6&PS -
Thi s was gliad!Sdiephitcii Thalu@ib I dispbreio witkh @l Sirddoy2 B6bnl REratkICOS biY of BEr(ERSRSdt O
1340 cps. pRb&sish"NTné RuiRAr 37138 Solidd MRRFShaANa PIAVGE6.8 afkd S IRESINO B S1baps TWi v
exhi bits a#ideadvisn NRJDHOWEE pHi dia.dudd the | viscgdlty Mickaspdett BHE cml Bredditig thd Sparticle
spheri cal didpeasiergavedn disdetsive.blebd which@dibitsSrodtkddly. ilRprioved SilnkBuiln irspaings @ephepaiad of
t he pr cdustheddal dispesioaniamp|l e and conpared with paints made with a control 40
vepi cle and with the standard di spersion. These were in a 40 PVC, 38% VS

f ormul at i dntonpatisior in1F3inlght er i al :

Paintf 1C Paint FilmBuild Control Vehicle

1. Paintsgiye‘;ge B'[eaﬂ?ija?'dh@@%f gfi tbiﬁ example and compared with paints made with a control
0.80 % vehicle ang wéh the standard dispersion. These were in a 40 PVC, 38% VS formulation.

Table 13
pu Material Paint ICI Paint Film Build
Control Vehicle 1.35 9.9
Standard Dispersion 0.80 83
Particles of this Example 3.00 16.5
Blend: 1 Part Particles of this Example with 1 Part Standard Dispersion 1.53 10.6

50

55
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Particles of this Exanple 3.00

165 Blend: 1 Part Particles of this Exanple with 1 Part Standard

;Di spersion -1.53 - 10.6 50 55 1Bpg2skidePB254 467 Bl The control vehicle is
an-acrylic exterior paint vehicle which has good filmbuild. Table 14
Formul ation, Flat Paint, 40 PVC, 38% VS. Gind Mteri al

Lbs. 10 The copipiivabiglpds damecrylitedxteridrapgint vehicls whichoiag gpadifiim buithat er ( 75. 0)

34. Pignment Dispersant (25% Solids) (11.3)
5.13 Wat er - Table 14 : "~ (60.0)
27. 2 Def oaner (1.0

0.48 15 V‘Q‘Jﬂnﬁﬁa’ﬁkgn,%fgé %Jﬂni:'?%)fe{a@@! 38% VS.

(2.4 . . ITO9Erhytrem Gycot
(23.2) €£4nd 19 5 Tjtani um Di oxi de, Rutile
(234. 4)Materigd 3 20 Alum num Silicate Lbs. Kg

(17%0- 6) Hydroxyethyd tbi®hfose, 2.5% Solution in Water (75.0) .  34.
(5.0) ., 2.27 Léetdown 25 Egl ymir D, spersion, as 52.?%8 lids
(405. 9) Pigpmen D\I}glpgfsant ( Solids) (11. 9 5.13
(15.0) Water 6.8 Preservative ' ' (60.0) 27.2
Eflagg Defoagn_%S 30 Def oarr:ar (1.0) 0.45
: 0. .Coal escen _ _
(107%)  wersdig M ATEr IRty motyether (2.6)  1.09
(32.4) Ethyleh Blygol "~ Hydroxyethyl Cellul ose, 223%%0l utioJs

87.1) Titaiium iDloWale!, R@ctbxanple 5 - Particles ohggle,d nv d o W th
| ¥ er ent [& I?nolr%_rig_rs A. Preparation of Core Dispersions’ of drophilic
Euhet i ond p(ﬂ y r4CTke equi pnent and procedure of (thﬁ) e 3A%-B used to

prepare cdkkiefteersions on 6. 7% of a |l ow 45 polarity psedprm ofz taye
follow ng conpositions: Table 15 1. 5 BA/55 MW/ 40 HEMA + 3% but anedi ol

di met haggyiate 50 2. 5 BA/75 MW 20 HEMA + 1% but anedi ol

di met ha‘cr‘yﬁl‘l—a're 3. 5 BA/55 MwW 20 MAA/ 20 HEMA + 1% but anedi ol

di nfthacrylate 4. 5 BA/65 MWW 20 MAA/ 10 AM + 3% but anedi ol di met hacryl ate
5. 5 BA/Bblyvidy 3ispbrsidd basasedvlsodidet hacryl at e B®GHIposilBheds of the

appropri at ggpgyomer enul sion are as follows, weights g gy 9grang,gl4

o Preservative (9. 0.) 4.08
~_ Defoamer ' (1.0) 0.45
Coalescent _ o (10.6) 4.8
Propylene Glycol _ (32.4) 14.7
35 Hydroxyethyl Cellulose, 2.5% Solution (87.1) 39.5
\ y, | ~ in Water
C
ANy

40 Example 5 - Particles of the Invention with Different Core Polymers

A. Preparation of Core Dispersions of Hydrophilic Functional Copolymers

The equipment and procedure of Example 3A is used to prepare core dispersions on 6.7% of a low
45 polarity preform of the following compositions:

Table 16

5 BA/55 MMA/40 HEMA + 3% butanediol dimethacrylate

5 BA/75 MMA/20 HEMA + 1% butanediol dimethacrylate

5 BA/55 MMA/20 MAA/20 HEMA + 1% butanediol dimethacrylate
5 BA/65 MMA/20 MAA/10 AM + 3% butanediol dimethacrylate

5 BA/65 MMA/30 AA + 3% butanediol dimethacrylate

50

ahwp=

55
Compositions of the appropriate monomer emulsion are as follows, weights are in grams.
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EP. 0 254 467 Bl Table 16 1 2 3 4 55

Dei oni zed Wt er 406 406 406 406 406

Si pgnate DS-4 erp Y554 467 BYO 16 16 16 Butyl
Acrylate (BA) 55.6 55.6 55.6 55.6 55. 6 Met hyl

Met hacryl ate ( MVA) 611.2 833.4 611.2 722.3 722.3 Hydroxyet hyl
Met hacryl ate ( HEMR) 444. 5 222.2 Takem 4 - - 10

Acryl am de (AM 111.1 Acrylic Acid
(AA) - ] 2 -sdddfle['a ylic Acid

( MAA) 222 /4 222 4 But anedi ol

Di et Aacryl at ¢ Deionized Waters 11.1 | 4087 |1406 B308 | 4683 3 406 [The solids

| evel s of thelf ‘?Pa'BP§ erS| ons thus prédarled'®ar¢ a1 jabtbut |3281% and t he

particle di armt thyl 18 um 3 -g\lano@riz« r 558 gl'g:%argggm of Second

Stage Particl ¢s, ng ! jgro (% A 5°% The sane

procegures andg W}oxyethy acrya BEMﬁ WRrle® PR %I§ ugﬁwfth 5A-1L through

-5 as cores. Th@c, hio n@WA g results were_ohtained. Tabl e 17 2%3 Go[ e
£

Particle Descri ﬂl,ag,q,, MAA,BS%trl p| ets and__qua%rzy Ie/g host
spheres 5A-3 |8h¥n m,bhgélmﬂagry,gtg the iphvegnsifon 54144, 9% III chgs| of the
I nventi on 5A- ¥—36%+t++ptet-5—40%-dobbl-et ’25 i
Tabl e7518r §on Ln Paints I.C.I1. Build 4 Cont r ol
Vehi cl e {:g @%H%%% ! e five duspers;ons thus prepared arp. ag\rsabout Q@P@ and the 8?’5.?‘?1 g_llaraeters are
Dkr%)erm on' /"gl’)l RSy ' 0.8 8.3 3. Blend 1 Part

i cl g5 pR a5 tage (55% Solids) Wth 1
Part St anua?%qgrénbp ce?:@d[ﬁag%@arilcl&s%ﬂh Co:% EPspersngns%Aél 1?1““ W43t Particles of Ex

58-Uston r and compositions-used’in ro u u Offel NE
Pal N 1 S ot R e B Rl P o £ e P o

in Exanple 4. 50 Exanple 6 - Particles of the Inventlon wi th Pol yvinyl
Acetate Seed a. Preparation of Seed Rsdigier Dispersion Atwo liter flask
equi pped with a stirrer, thernonmeter, refl ux condenser and neans for
tenperature 55 control ang ILlugcu J rere—tsjused. An initial charge
of 397 g deionized water and H °24 g %aﬁ'fehjrﬁ%g 'BWé'CVI enzene sulfonate is
heated to a tenperature of |[¥rY] &§%demetaarldlquardogybts at nosphere with stirring.
A nononer enul sion i s prepdr¥d firoast sbbdey dei oni zed water, 0.22 g sodi um
dodecyg! benzene sul fonate, | 206 ¢ 85tinrprticlazefyhednvention 6. 8 g et hyl met hacryl at e

and 5.21 g methacrylic aci 4.5 g’@ﬂ'c'ﬁ?}?fé"enﬁyﬁ’ﬁ'ﬁ%r i s added 15
5A-5 o triplets, 40% doublets

35 ' Table 18
o/ _
.' Comparison in Paints
~ T rer | Buid
0
4 1. | Control Vehicle (50% Solids) 125 | 10.0
2. | Standard Dispersion (59% Solids) 0.8 8.3
3. | Blend 1 Part Particles of EX 5B Using 5A-1 1st 1.0 9.1

Stage (55% Solids) With 1 Part Standard Dispersion
4. | Blend 1 Part Particles of Ex 5B Using 5A-3 1st Stage . | 1.2 10.5
With 1 Part Standard Dispersion

The paint formulations, control vehicle and standard dispersion are described in Example 4.

50 Example 6 - Particles of the Invention with Polyvinyl Acetate Seed

a. Preparation of Seed Polymer Dispersion

" A two liter flask equipped with a stirrer, thermometer, reflux condenser and means for temperature

55 control and nitrogen atmosphere is used. An initial charge of 397 g deionized water and 0.24 g sodium
dodecylbenzene sulfonate is heated to a temperature of 78°C under a nitrogen atmosphere with stirring. A
monomer emulsion is prepared from 196 g deionized water, 0.22 g sodium dodecyl benzene sulfonate, 208

g butyl acrylate, 186.8 g methylmethacrylate and 5.21 g methacrylic acid. 20.8 g of this monomer is added

15



EP O 254 467 Bl to the initial charge and then followed by 1.7 g sodium
persul fate dissolved in 10 g water. Fifteen nminutes later, a gradual feed
of the nonomer enul sion is begyp @psh 467184 nued so as to be conpleted in 1
houts. The tenperature is allowed to rise to [err] and maintained there.
Fifteen m nutes after nononer addition is conplete the reaction mxture is
cool edto i ifitia) chegecand rivep riellawadsbyatitig dodiun perpuifaty disspivedinl 10tgywatel [ fdftepr oilutes i s 5
40% solkelet 3 gradepl fegd ofthgympndmel emysionds bégu@ ardscontinypdgo 4s.to Repamnipted iR 13 hquesr gl ass
flask Wettpmeergtyre isallowed o ripg b85S C, andh meipigigedtherpy| Fifteerymifitpseafipr onemprcpepitivnr’s  The
react 0F°"Ppéet°c‘ﬁ%1feg@t9" e '24?8°b‘§? B8 i0cara areManist e podash Ip imergyecsiebliiy. Ty productfi | e
swedpi e FRiifs Y F‘F“t'!’ﬁ"t?l?@ﬁef S U@bY| ask. Wien the reactor terrperature

| evel SB ef c?ftZIltergass #ask wn% sllrnU tE%m%LgteCharﬁ ﬁ{ﬂ'@bl & dondensar 1% [err]

sol uti Felitit §oR9ensey. 12 g sodium
sul fOXyl %e reac or (?Wlﬁ'l éhé deigmz wate? ndQ'n té(P whllggw&?m¥ Hﬁigfg!th%&gr sion
as_ g el Wikkn ract% Q\pera oAb bt 36  the Fbbin ter is
used torinse Int ove wher e needed. th S00 035|ble a feed of
monomner emul sion A as descr| bed bel fyei1§ begun. TabI e 20 25 Mononer

Enmul sion A Deioni zed Water 26 g

Tri et hanol am ne g8 f—dodee -

hé{ﬁgorz? pe'yg'HWene oxy et hanol (709

sodium sulfoxylate formaldehyde 6% 1
in

'. 40%olu:tgsc ecod 6ﬁolymer t%lspe as %ﬂareii

active 0.65 g

30 15
0.75 g Sodi um Acg 0.09 g
Vinyl Acetate )

Kftﬂl t aneously, f[ee ronsy 1.12 g ammoni um
persul fate and 0O =L , = , and 0.94 g sodi um
b| #fite in 46 g water is begun and conti nued throughout t he reaction.

Feed nondWePxiasely 31 ¢ nate ipysed toyinseinjthepbeye whatenesded nut es whi | e mai nt ai ni ng

t he t enpd&Pa8 Possible@y ?ﬁd°fW°Aem‘§s'?f‘o‘tﬁﬂdéf‘é'B° Relow s R8¥H nononer enul sion B
over a period of [err] hours with thet:J eo\rrperature at [err]. 40

Tabl e 21 Monomer Enul sion B 45 able 2 Dei oni zed Wt er

10225 Triethanglanine salt of dodecylbenzene sulfonic acid_ 60% active 2.6
g Cctyl phenoxy} Mohomer BplisiereA oxy et hanol (70% 3.0 g Sodi um
Acet at e Delomzed Water U 3Bl VI Nyl Acetate
98.1 g Butyl Acwyd t@ah@amme salt of dodecylbenzene sulfonic acid, 60% active | 0.659 157 g 50

Met yl Met hacry 6qﬂfhenoxy polyethylene oxy ethanol (70%) d#&/g4 9 Adjust feed
of the free rafis Adbkdtd at ors so that they continue fpro@dg i nutes after

nmononer feed ifvignebebed. Upon conpl etion of poI ynerigsgsign jal | ow the

duct t
Prgu&c/lhocoo |g | & Ja oI'I q m’logn lsth@ err]
CO0I35a %j;’ fg)l?s@ gd Jt]f gdla ti soutl%\h\? % urgp r¥ B%ﬂdb% %tl‘l‘ﬁollds
i 49 the aactoﬁeégé‘ﬁtt:ﬁeﬁe asnef e ol nﬁmﬁ o i rR e ol o of

_ | NY@Y, vompleted then feed monomer emulsuon B over a period of 2% hours with the
\_/‘ temperature at 75 C.

40

Table 21
Monomer Emulsion B
. Deionized Water 102 g
Triethanolamine salt of dodecylbenzene sulfonic acid, 60% active 269
Octylphenoxy polyethylene oxy ethanol (70%) 309
Sodium Acetate 038g
Vinyl Acetate L 98.1g
50 Buty! Acrylate : 157 g
Methyl Methacrylate 1374 ¢g

Adjust feed of the free radical initiators so that they continue for 20 minutes after monomer feed is
completed. Upon completion of polymerization allow the product to cool to 50° C and add the following:
55 0.22 g t-butylhydroperoxide in 2 g H20 followed by 0.11 g Lykopon in 4 g H20. Cool another hour and
add a neutralizer of 1.12 g aqua ammonia.
The solids is 49.1%, the particle diameter is about 0.55 um and the particles are of the invention.
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EP O 254 467 Bl Exanple 7 - Acrylic Particles of the Invention with
Pol yvi nyl Acetate Seed a. Preparation of an Acrylic Particle based on a
MoppEssqqey gy ONs 1 and 2 are prepared as

Pol yvinyl Acetate Core 5
M E. 2 Deionized [err
304.5 g 10

. follows: M
45 ¢

E. 1

Tri et hanol am ne salt of dodecyl benzene sul fonic
aci d, 6B%maleli-veryliclPaicigs of il Imtentipn ith Payving! Avelats, Se6d% active Cctyl phenoxy

pol yet hyl ene oxy et hanol

(709

1.38

g

12.44 g Sodi um

Acet at ea- Preparation of an Acrylic Particle based on a Polyvinyl Acetate Core 0.17 g 1.55 g Vinyl
Acet at e _ 179.3 g - 15
But y|5 ACI’M°W' emuisions 1 and 2 are prepared as follows: - 839.1 g
Met hyl Methacrylate - 753.6 ¢
Acrylic Acild ME.1 | ME.2 21.0 g
Catal yst s ?ble'tii (SLE Ly 72—y t=butyt—hydroperoxide 1+ 69 el roniium
persylfate ji i gﬁolagiin%%ﬁ) 589180 ond Qi hic Qeﬁ‘lfs(’li/ & |50 %hm P! gcr.'isl?' ge in 168
g deionized o acidl 6bod ci\%eve {iter _gll' ass ask “equilppe %of enn%ilon _
pol yNer i zatli 68l ekt polfotFlonSS oatflr] 260 ater and 53g8 b pfasedd pol yner
di spersi on [f siumbaceiiel € 6A 1s heated to 72 C while |stigngigng up a
ni trogen atjrasphedif.e 15 gmof a 0.1%[err] aqueous [sejgytd oh, 0.44|g
ammord um pgrsuyifaaieei N 10 g water, 0.44 g sodi um syl f axyl af @sd.pgngl dehyde
in 10 g watlemetap thothacidatg- acetic acid in 10 gmwater] are adjeda,sg Thr ee
m nut es af tleagryliadddti on of nononer enulsion 1 is stlarted aj atogtg such

at it w | T—becompfeted T 20 mnutes—AdditTom of theTatatysts i S
carried oWl cONGUILER] 3% 4§ e, i nt.aj . .
Compet i A AR ) S LR o o o ARy el 0 oo,
and cont i RHLRleSitEr Giald Wbk dduipPbd for SMIsFoRIPRIyRbRAidn Tk éh‘é@e BOaES dRHizéd \Pdldr Yand
M nut ess3.886 @t bdeBMpoRfnet fisefsth AohSH@mpIS 6R08 hbdlHER - 72V Gihiled Stitirdg! UABer Y nitdgen

NDNONET atfb8phsié. QB ginSof @RI RIseXl. 71D dqbedids diutioh @.48 f BRkbnicMtpBlsiate iR 10 § water,
cont i nuedt g rbdidm sUreylagriermaeieined g watérmd t1.7k @racBiicridldas 101G avatel B daasadiuct
i s afl ovesb rigutesctibr, daglitibre sirnjonerherwhniuision 1 isnatarted ati arath @udhtist it il he vhrbgletdijnl 20
anmoni amindipe Addifidnds tHeeoatalystavisscabibd 496 coMupemis COpaerniEsaury it hamairsid GiVge 75 *Ice
parti cl‘éepntcompletion o papomer emylfienht addition ef mendmat ermdeiant 2 is\sartbdbiydcogtinpedcsuah e,
Exanpl eth® izsill ko cppplpied it vehowt ard wanty MiinstasnAddilion ef e cotatests [Sj confispest ¥hen :
Reac g 29dition, & the pespmey egulsiop fspompigied padition ef the cofeed cptpipstetiegontinupgd yniibey are| et
ref | ux TOIREISASACU ipe Rieriesi Prie: iFamprrduct iy pllowed tocqop)rio B Geah wpigfetiney is peuralized g
dei oni z&0 WE SP™eNE HEA10UE B! #8s &1-GiRi Micrasera PRranFiNetonpd e rhapticlssydhbe An
i nitial RMEELBP cwgﬁrgﬂweagm 'gbes S CB¥Rsi sting of 12 g dei oni zed wat er,
0. 058 gExré%nl\éIBphenoxy pol y(et hyl eneoxy) ethanol sulfate, amoniumsalt, 5.2
g busyl ate, 46.4 g nethyl nethacrylate and 1.4 g nethacrylic acid is
‘%gded tgﬂgag:,a&ggtoﬂ Emf(MiUoBV&ﬂa B Bispil,Um persul fate dissolved in 50 g

e . - + ]

I oni zed—water—Thrs—Thnrtrat——charge—+s—al l owed to react for fifteen

&T_Q“t es  aRgdacionaive FteMYRNRIsk Witk IsirtePth&rRbRbte! hitSgeRfinid 3Rk SRl ZR4 hmhgr )

—1g nomyduphenoxy poly(et hyl eneoxy) ethanol sulfate, ammoniumsalt, 55 g

but yF? acr yhateactorti Thaggdtwithy2400mgt dehized R4t @aChodtd® td)85PEE MG BsInk Glushed Ghith S

. added onieagera Apénitiabcha@b ot bremehabilssonVdohdistibdéf 12 qgedniaddMater, 058 igaiofydthesbky 83 C.

Af t er cuooiyiteteney) ethasol sliiategenmaniulmedalt] 5:&t g byl apryliier 46cinembiayi imelhactylataiact t.4en

cool ed ¢ oethemyiic tagidyire addibd togthe kettle folioviedl b I5egd sddipmr pensuifate disspived mgiafl g deioniziad

fi nalg dvagsethisiioiie! chargls giesbloirenst fofiitseramipblondnddhraLt manomercemuisign cerisisting of

di anet e#300F deipniged watpr. (0 apnyiphenexyeeabiigiveneoxaneinaplchyifate; jammonium islf. (5 4t butyl

condi t i ¥Hrate; B9 ¢ mehylmathaciylale and, 449 rmethaceylic arichig apided ovgr & Refid of three hours with
the temperature maintained at 83°C. After compiletion, the charge is held at 83°C for one half hour and

then cooled to room temperature. It -is filtered to remove any coagulum. The final dispersion is 31.8%

solids, has a pH of about 2 and a particle diameter of 0.45 um.

In similar equipment and under similar initial conditions 157 g of the above product is added to a kettie
charge of 2400 g deionized water containing 2.6 gm sodium persulfate at 83 °C. To this charge is gradually
added a solution of 27.5 g butyl acrylate, 302.5 g methyl methacrylate and 220 g methacrylic acid over a
two hour period while keeping the temperature at 83°C. Upon completion of feed the reaction charge is
stirred at 83 ° C for a half hour and then cooled and filtered. The total solids is 18.4% and the particle size is
about 1.0 um, relatively monodisperse with only a few particles of a second small mode.

50

55
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- charge of 2400 g deionized water containing 2.5 gm sodium persul fate at 83
C. To this charge is gradually added a solution of 27.5 g butyl acrylate,
302, 5 g nethyl methacrylate andggdQsg sgEipacrylic acid over a two hour
period while keeping the tenperature at [err]. Upon conpletion of feed the
reaction charge is stirred at 83 C for a half hour and then cool ed and
filter ddPrefdnsion oftLaige Patitiel Sizé Bolys§ref8Patitbst he particle size is about 1.0 um
rel atively nonodi sperse wwth only a few particles of a second snall nopde.
17 EP Reapied 2 21ig7g1as fliisk with stjvar, tpimometer: nitregeg leRaefix edndenSir zed Feglinggtaphiene
Part i cl esTiRdlgh i§reharged withc300 (g dpipgizd waik apd heptesittp 8P &F whitertiing tedee g nitrogint r ogen
i nl ef, arassphere. A devplingrat 85 L Ha% 8 ohe Germ disesrsionfiomy pasigkofjthis exmpPlg deddpd h 500 g
dei oni 7RO eEWISIon gs TRlowE Bep Areyiously keeRRePESdst i rri ng under a nitrogen 5
at nosphere. After levelling at [err! -124 g of the core dispersion from
part A of this exanple is added. A r enmul sion as foll ows has
prevj ously been prepared. Tahle 22 10 Deionized Water, 100 g Ali pal
. EP- 110 2.0 g Styrene Deionized WeB97 | g100lgl y| net hacryl at e 3.0 g 15
Benzoyl Peroxide 3.0 g The AlipshEre0 emjl sk89 {s fed slowy over a five
hour period with the tenperal®¥erfai nt ai jeP78t 5 C. Wien the reaction is
conpl eted the solids 1evel i$Aduosibperylstehg 230804 The particles are of about
2 umsdi aneter and have four {&°%°K Peixidpie P8¥es. Wien the dispersion is
neutralized (after further dilution) and exam ned under a m croscope, the
parti cl esThrmonsee eniuBioh & fadl slbwle tlets GChow doflod With thedlemperatirt @tatt@bhed A §50CL | ON
. of ' he Vitiso i cactipee isscoomleied theusdlidsclpvelisGound euibe at3%.0The asicled s b Y aliche2 gsaime

equi preiameter b pee BOOLo Gixche Mo loted. Wieh dire dispersig@ is. ngut@lizef! (dfthrcfurttivodilstial ser si on
anLd.m e dxanpined] under ja migkoseeneoire partiging|arsi seen 1o be prehyaniatadd with the lobesvestended.
Tabl e 23 feetan o &g aye dispersionis [yriher aovpeut agipliows.1 o 1.6 é:] 30
Styrene Using the samesgpjprgenhchargR, 300 galeignizeg avater and 281.¢ 9 gy theyahoypedigpgrsiap ardieat
di sper 49 B Gaft mogoreer guEPN i PP PLLMIONY nospher e t he nonomer enul sion is
slowy fed over a two and one hal f aotgr 3oeri od whil e maintaining slow
agit®tion. At the end of this tine 4B 0% 3/4 of 35 the nonomer enul sion has
been fed. Exam nation of a s e starting material has
increased in size wth grow h DefonigdddVitewbds11@md yery few new particles have
formed with al most all of thée Aljeab&R-WMOoccyrrit® ¢n the starting material.
Monoger enul sion feed is con{iSed for arjo?®@ hour to conpletion. The
particles have further increfferpoyiPewnide ibue4goire of the | obes have fused
so that nost of the particles have only two or three | obes. Solids of the
final sanpie ths Svaidécdrd aispbsidnaf B 0cunder-a Mfigbn stinbspheik the nidho@epluBiboe isGiwey a.
Pr epar &éd over.@fwo@od enevtialf houApéript while/Minthiniip slow agildBanC Athe erkdiol this timb @boug) B/a o5
f | as¥ e mosdmer regwisiot hay beamefed rExamingtion gt A, sampit ebowed ghdt uhe Satrdemsatenal dasd
heay i ngnoresed ig sizé with gty of dheuiplos and vesy fov eveuperticiés lome foreedf wilh| almdshg)! of the
i ngr edi gyt occpyinp conpthe starting material. Monomer emwision feed is continued for another hour to

, completion. The particles have further increased in size but some of the lobes have fused so that most of

'\/_ the particles have only two or three lobes. Solids of the final sample is 24.5%.

40

Example 9 - Particles with an Acrylate Core

" a. Preparation of Core with Acrylic Acid

45 Reactor: five liter glass flask with stirrer, thermometer, nitrogen, inlet, reflux condenser and heating
mantle. .
A monomer emulsion is prepared from the following ingredients.

Table 24
50
Deionized Water 242 g
Alipal. CO-436 10.0 g
Butyl Acrylate 58.1g
55 Methyl Acrylate 984.7 g
Acetic Acid 08g
Sodium Vinyl Sulfonate (25%) i16g
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50 Dei oni zed Water 242 g Alipal CO 436 10.0 g
Butyl Acrylate - 58.1 g Methyl Acryl ate 984.7 ¢
Acetic Acid - 0. &pop SU4gyB4Vi Nyl Sul fonate (25% 11.6 g
18 EP 0 254 467 Bl Sixty three grans of the above enulsion is renoved
and set aside for use as an initial charge. Then 116.2 g acrylic acid is
added t o t Bietyaives gram® nbive rbaymemsision isasrdoved adicsek asidedoroge e anl titial/chiigé.t Then
char ge 0f1622%0rylir @iliipaddee th tieatbere manomeraveliion and3end@redhermagesdous.r i ng under

ni trogen. *Hettp ghargeadt 225ho geioniasd oater isdwaibdsiodA * € BBilegdirring unddd sitfogen- Thadniliebt t | e
f ol | owedchgige Mengmey gmsien §3 glis egided dctheikettipdoligivedoshortly y0.6 g apalie pgid, 4B Miiefidl® 0. 2
g amni TPOper Bafl Folytien. G2 9 %Weﬂe’s“'P@n'"rﬁorﬂJW@Q’ TR aynutes daiprisiowdioest of the
nonomer BPAGMET SRUBIAN e BoAYn ARl skyienepusiyelsers| §f 12 gganpnivm Eef "étﬁrﬁﬂﬁl‘d’nﬂ t‘

per sul f Bt H’Bp‘?[°"*f’°9" "‘bﬁ?‘ g&?b arspy 8 's‘i'"ﬁe ES“r% "‘ngf

sodi um b{'e 4% Fopn ? \ {pree f: s 1 '“%ﬁjmﬁ

the mpnol P'S%gj(f’ P ang; ‘;@ LI S g ﬁdﬂ?%’ e AL Sreete: R

Cle dtameter ano izet is

| at e POR1 S cooled and" T%¥ed. Sixteen g wet gumis renoved.
Sol i ds og; P} g,a n%pggrgg,egth gcrg;, %ci Fﬂﬁhdnéha?co'ie 10 and the particle dianeter by
Nanosi zer of Particles with Acrylic Acid

Functional AGgb %teAgfa@rebét&reé'untMeaﬁﬁ o @86 PiiynTekiakiéPlsCusbTA RBAUMRE BRulsion of the
pol ynwlfam,t,ﬂngn; prépakeged. A nmonomer enul sion of the 15 follow ng is prepared.

Tabl e 25 20 Dei oni zed Water 140 ¢
Alipal CO 436 - 5.0 g Butyl Acrybrize 278 g Methyl Methacryl ate

274 3 g Acrylic Acid 7.52 ¢ 25 The reactor Is charged with 219.5 ¢
dei oni zed wat er and heat ed tc:ﬁéﬂ $ Jgem.} 1. 63 g anmoni um
pe\ts/um‘ate in 4 g water is ac Qgp, A\ g of the core dispersion
prepared in part A of this e)a%ﬁ}ﬁc,yl ¢ of)g he nmononer enulsion is
begun and the feed rate adjugt Vé Mlethidcryids egﬁggpl eted in 210 m nutes.

After approxi mately 17% of tkermaﬂmr emJI Si @5265 been added an 30
additional 5 gm Alipal CO 436 . ~8 g aqua.ammoni a i s added

tothé5rmnq erruIS|on qg dunt| Thete era reis
T W |op| *C_un r
mai nt al ned ge % réAE mgp(jwatgzr is a%egﬁ;ﬂowe %&?Hq% C l' ?snon p ?%ﬁ ﬂhe
di Sper si 8 4'%'39 Qr GO shulél
9 t- Ut Qpﬁb%h &s. | Ake a&:r a?eiy ﬂoﬁ% UéBnS Ld”éb('
e 6nal 5 g ip 6 a orti de Bnorver

for malg | 8 g RlipFR4363nE a36IHRA of 08 aaeé hr#r% rhaBY B WA the $36 %ﬂ%ﬁﬁ)pe
observat érﬁnag%l@d\/%ﬁlmtﬂaﬁuo&énedﬁcﬁ'het Qen#%&aﬂ?e is NRaiktdinea N4t vedh 180 - S Sanki GBS, Arter
about 0. &mpléidnCor ke o&ir the @fspersiér 8 @licMaY 102601 didMiyt dndtwdile Edolfriglanmttdnidit @N.1 g t-
Parti cl ebundhy@bpetsridd ve 3 iy ea@toiioeed by 086 ig Bdioh stifixBate fornzdobydeSin 136 @atbiegte Wi t h
t hese chaddge The 4Qids levdl .wabl59%. KicibEcoge dsbgation EowddBthe ipdantl tbeisk df ahet iventioniviith all

nonones lemaslofaont 0.%.urP. 4 g Alipal CO 436 is added to the nononer enul sion

anJe 17% has been fed. 3. Only 0.47 g ammoni um persulfate is added to the
react or £ et a1 Sugfactant and Initiator Distribution on Particle Formation

\,J The procedure of part B of this example is repeated with these changes.
40 1. Only 0.58 g Alipal CO-436 is added to the initial monomer emulsion.
2. 9.4 g Alipal CO-436 is added to the monomer emulsion after 17% has been fed.
3. Only 0.47 g ammonium persulfate is added to the reactor initially.
4. A solution of 1.1 g ammonium persulfate in 60 g water is added concurrently with the monomer
emuision feed.
45 The solids level of this dispersion was 59.4%. Microscope examination showed that the dispersion was
mainly single spherical appearing particles with perhaps a few doublets. Particle diameter by Nanosizer was
600 nanometers. Changing the surfactant and initiator distribution greatly reduced or eliminated the particles
with at least 2 lobes formation.

s¢ Example 10 - (Comparative) Using Low Surfactant Level

The procedure of Example 3A-4 is used to prepare core particles and Example 3B, except using only 3
g Alipal CO-436 surfactant, is used to prepare the dispersions. Only 25% of the particles are doublets, with
the balance being spherical.
65
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4. A solution of 1.1 g ammonium persulfate in 60 g water is added
concurrently with the nonormer emnul sion feed. 45 The solids | evel of
this di spersion was 59. 4% Mcrw&g %‘];I nation showed that the

di spersion was mainly single spherical appearing particles with perhaps a
few doubl ets. Particle dianeter by Nanosizer was 600 nanoneters. Changing
the surbaspent and initiator distribution greatly reduced or elimnated the
particles wih at |east 2 | obes formation. so Exanple 10 - (Conparative)
Usi ng La®Bm@iliPdrioit Bmdsich®olyinerThe procedure of Exanple 3A-4 is used to prepare
core particles and Exanple 3B, except using only 3 g Alipal CO 436

sur f @ct anfeactos fiye ditgr glasphiasi avit stivrs Hérmpaeter oitiegen @idtyreRBogoardenseh @ng heatingc| es
are douMtdes, with the bal ance being spherical. 55 19 EP 0 254 467 Bl
Exanpl e 17heyflasiiggghproglyith 18P0 Eripnizep gtepaidyheatpd B 82° C whiesipipg pndef itjegen.iA er

gl ass fReopergmuisionds renated ag folsonet er, nitrogen inlet, reflux condenser and
heating mantle. The flask is charged_w th 1350 g dei oni zed water and heated
to [étr] while stirring under nitrog@ﬁ'.ezg mononer emul sion is prepared as

follows: 10 Tabl e 26 Dei oni zed
Wat er - 650 g Alipal CO 436Deionized WateB ¢ |BOSOd Acryl ate 704 g Met hyl
Met hacryl at e 632 g Acryl i c| AlpeldcO-436 1738 g|{Wth the reactor water

tenpggature at [err], 241 g ﬁﬂted\cwa@ 436,] 4948 g|sodi um carbonate and 4.9 g
20 sodium persul fate are addiahydetmaeyisie e g Y\i’th t he reactor charge
tenperature at 82 feed of th&HSASHer emil s’®Pf ijs begun at 3 g/minute.
Tweaty minutes later the feed rate is increased to 6 g/mnute and again in
twenty momeh RfenNvdicts waier thhperhtiiierstl BE-.C, Bineg RERPE0-436,82 ¢ ditmicabaiatbethdate d err |
antl_t2h esadioacersoifate srecapd &t thel rbavtod Witruthe.reablve cbadel Giepdratvre| at 188 ° 4ded%fathal

par ti cl eondmanertudsion] is begut iah® gednuteo ThentyiRinvienBleethe feod rfld isibceaagsddo §2/minute

Parti cl ang abein inAwkintyghere miputeSlyr 12 dihinyte (The tomparhiwre i meirteltedeat 83° das shepspastionss but
usi ng t eREPleleg inclibaurs: The| splighs deyeliietIduerid Patide dameter iy estimapted tg be 42 eanpdéigrfer 30

di spersion. 35 40 45 50 55 20 EP 0 254 467 Bl
25 Example 12 - Particles for Adhesive

a. Core Dispersion

‘The procedure of Example 1A but using the ingredients listed below is used to prepare a core polymer
30 dispersion.

35
k/
’

40

50
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LA

Tabl e 27 Kettle Charge Dei oni zed Water 2400

g Si ponate DS-4 11.2 g Sodi um

Persul fate - 5.5 g 10 Initial Charge Monomner
v . . EP .

Emul si on 'Dei oni zed Wt er 0254 467 B1 28 g 15

Si ponate DS-4 3.9 g Butyl.Acrylate

6.9 g Methyl Methacryl ate 75.5 g Methacrylic

Aci d Tabdey 290 Feed Mononmer Enul sion

Dei oni zed VWt er 406 g 25

Si ponate DS-4 Kett1l 16 g Butyl Acrylate

55. 6 g% Met hyl N@thaur?fdf% Charge 611 g Methacrylic

Aci d Deionized Water 444.6 g 30 1, 32B0Oylene di nethacryl ate

33.3 g The resul tantsspbhdsel pgeh was 30. 4% and the gparyigle size was 107
nanoneters. 35 b. PagtLcle Eregai?tion The procedure and terials of

Exanple 5B with thea$%é+%ﬂﬁ zh 35? are used to make&-a&n9emul si on pol ymer
of thé®present invention. 40 Changes: 1. The follow ng nononer emul sion is

used. Dei oni zed Wt fnicia1 cAQPed AbhBAbrCRAAIE: 46 g Butyl
Acryl ate 1676; l_g Vet oyl . ' .3 g 50
Deiondzed §aderror the central c8Beduse 44 g of the 107

Acrylic Acid
nanoneger di spersionsiponaparbsAof this exanple. Thesfpngl solids |evel
was 55.0% and the p icles we seen to be nostly triplets. Particle
di.aneter was estina?%%£§%=§%rﬁigﬁeun1equivalent spheré'Bagis. 55 Thi s
prisduct, either as iMebhydiMetbacupliaheutralized, is76s8fgl as an adhesi ve.
21, EP 0 254 467 BlefxadByeid3naigParticles wth 80y goLystyrene Lobes 5
Regctow: A five liter glass flask equi pped for emnul sion pOlynerization. Two
nmononer enul sions consisting of the followng are preépared.

: ‘Feed Monomer Emulsion

Deionized Water . 406 g
25 Siponate DS~4 lé g
Butyl Acrylate §5.6 g
Methyl Methacrylate 6ll g
% Methacrylic Acid 444.6 g
1,3-Butylene dimethacrylate 33.3 g
The resultant solids level was 30.4% and the particle size was 107 nanometers. .
35 . )
v ' b. Particle Preparation |
, . The procedure and materials of Example 5B with the following charges are used to make an emulsion
I\ polymer of the present invention.
40
Changes:
1. The following monomer emulsion is used.
45 P
Deionized Water 600 g
Alipal CO-436 48 g
Butyl Acrylate 1676.1 g
Methyl Msthacrylate 6539
Acrylic Acid ' 230¢g
50 -
2. For the central core use 44 g of the 107 nanomster dispersion from part A of this example.
The final solids level was 55.0% and the particles were seen to be mostly triplets. Particle diameter was
estimated to be 0.54 um equivalent sphere basis.
55 This product, either as is or diluted and neutralized, is useful as an adhesive.
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Tabl e 28 10 Monomer Enul sion A Dei oni zed Water

120 g Alipal CO 436 4.4 g Butyl Acrylate
183 g Methyl - Methacryl ate 254 467 B1 165.2 g Acrylic Acid

4.6 'g Moroner Enul sion B Dei onigpe?i %/\at-ser ' 540 ¢
25 : Alipal CO 436 23.8 ¢
St yr en€xample 13 1384 g A charge of 100 g dei oni zed

water s heated to [err] under a nitrogen atnosphere. An initial initiator
30 charRpeicie$ wil(80g Bolybifrgnetobes sol ution and 1.0 g sodium sul foxyl ate

formal dehyde in 10 g water are added to the charge followed by 42.8 g of

t he &i spdiesstern Af fiventiterxalesp | flasig aquppedidat eniudsien ofolymedzatier. tTiwat menomed amplgens (3. 3
g anmoANsneef We follerting argpragaredm wat er and 2.3 gm sodium bisulfite in 42 g
water) is begun. Ten mnutes |ater, feed of nononer enulsion A is begun at
5 g/mnute. Thirty mnutes later the fegedpiategd s increased to 15 g/ mnute.
The tenperature is nmaintained at 82 C. Wiem mmononer enul sion A has been 35
adddd feed of nonomer enulsion Bis begun at 5 g/minute. The initiator

sol utions used for AMapemgrsEmndsmosdAand addition of another initiator
solution, 4.8 g anmopéushpeegdulyhake in 84 nl dei gg zed water is begun. Ten
mnutes |ater the rmﬂgmer erml;ion feed is increaged% o 15 g/minute and the
tempgrature is increa éﬁaf‘ocf}é Pf. Addi tion of thi 4.4ogoner emnulsion is
continued for 2 hourButpl AGrplavées nore and at 1t8t3i§ tine it is conpleted.
Addition of initiat ' OfL | d for 20 mnutes nore at 85 C. Follow n
thi e’ it is 40 all O\i\.lg%ﬂ'?%.fclg%ﬂ;%?ﬂ\}%ﬁhi le stirf®Ag2 Solids level is °
47.5% Particle di ankfEYlicabei® 0.88 um Particl e4geogetry - >95% four

| ohes. 45 Exanple 14 - 0.50 u (Mcron) Particles The follow ng procedure

of Exanpl e 3B but vvitjl&,léhe fél vavi ng materials is used to prepare a
particle dispersion. u2s 254 467 Bl Table 29 5

Monomer Enul si on DeiRgiomizedtWater 540 g 523.6 g
Ali pal CO 436 Alipal CO-43s¢ ' 15,1 g Acrylic Acid -
23.35g 10 Butyl Acrylate §3°8 g 930 g Met hyl
Met hacryl at e yrene 829 3385 g

Kettl e Water Charge 572 g Initial Catalyst

A charge of 100 g deionized water is heated to 82°C under a nitrogen atmosphers. An initial initiator
se charge of 20 g 0.1% FeS0s -7 H20 solution and 1.0 g sodium sulfoxylate formaldshyde in 10 g water are
added to the charge followed by 42.8 g of the dispersion from Example 3A-4. Addition of two initiator
solutions (3.3 g ammonium persulfate in 42 gm water and 2.3 gm sodium bisulfite in 42 g water) is begun.
Ten minutes later, feed of monomer emulsion A is begun at 5 g/minute. Thirty minutes later the feed rate is
increased tu 15 g/minute. The temperature is maintained at 82°C. When monomer emuision A has been
35 added feed of monomer emulsion B is begun at 5 g/minute. The initiator solutions used for A are
L/ discontinued and addition of another initiator solution, 4.8 g ammonium persulfate in 84 ml deionized water
is begun. Ten minutes later the monomer emulsion feed is increased to 15 g/minute and the temperature is
. ~ increased to 85°C. Addition of this monomer emulsion is continued for 2 hours and 10 minutes more and at
\_~ this time it is completed. Addition of initiator is continued for 20 minutes more at 85 °C. Following this it is
40 allowed to cool slowly while stirring.
Solids level is 47.5%.
Particle diameter - about 0.88 um.
Particle geometry - >95% four lobes.

45 Example 14 - 0.50 1 (Micron) Particles

The following procedure of Example 3B but with the following materials is used to prepare a particle
dispersion. o

50

55
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20 [err] Solution 20 g Sodi um

Su‘ll-f oxyl ate Formal dehyde Sol ution (5% 20
g Cofeed Catalyst Amoni um Per suldgag 10 g
Wat er. for' Sol utions 254 467 B1 126 g 30

Sodium Bisulfite 6.8 g Water for

Sol uti ons 126 g Core from Exanple 12A

47.5 g 35 Proceed with the pol yneri zagdsde @9 i n Exanple 3B with an initial
monomer emnul sion feed rate of 5 g/minute. After 30 mnutes of feed add 7.5
g Alipal CO-436 in 25 g water to the nononer enulsion and mx well. -

Fol | oV ng this incredRomemBEnulaihanion feed to 10 g/ nminute and one hour
later increase it topHidgiddditwatekhe nmononer feed sshpy ¢ be conpleted in
245 mnutes. 40 f.t.er c i and filtering the solids level is 55. 6%
and the particle si zélllg’ad‘. ggi_u‘#%spheri cal equival ene - ik particles are

about 60%triplets adg¢nydddr Bsist s with about 30% d@ml3tes and the rest
spher 5. Exanple 15 B @{&?l\é&eSpheri cal Particle dg'osgfrsi ons 45
Spherical polyner partic¢le dispersions for conparative poses were
prepared by -a procedeFhgilniMethacrlade of Exanple 18%i%h the fol | owi ng
changes. 50 55 23 EP ® 254 467 Bl Table 31 Mononmer Emul sion 5

Dei oni,zed Water : 600 ¢ jpal CO 436

3.35 g Butyl Acrylat&ettle Water Charge 10 .3299 Net hy|

Met hacryl at e 908.6 g 10 Acrylic Acid
257 g Kettle Vater.mgiaiga catalvst 663 g 15 Initial

Catal yst [err] (1%"5‘|"U'er_‘y__ ) 1.5 g Amoni um

Pexsuld at e Fe%% 7 Hy0, 1% Hz%.%ﬂg“s&n um Bi&iFite

0.5 g Cof eed Cat al ystSo@Eum Sulfoxylate AMurmaldehyds sul fate/[err]

5.5 g /100 g Sodium & fite rrj 3.8 ¢
/100 g 30 To carrysloali"ts‘wt:"hderI pﬁ;&?edure the kettle V\2/a0teqr charge i s heated
to 60 C, a polyner seed is charged followed by the initial catalyst and
subsedliently by the woresa curidisissh feed and catal yst cofeed. The reaction

tenperature is maintglned.at 60 C. "Three pol ymer dispersions are prepared
with three different %éné“gél%%ﬁul#?eteseed used is tﬁ?ﬂ 9vhi ch has been

prepared in Exanpl e ®Ater for Solutions 126 g
a0 Sodium Bisulfite - 6.8 g
Water for Solutions 126 g
Core from Example 12A 47.5 g

35
Proceed with the polymerization as in Example 3B with an initia} monomer emulsion feed rate of 5

g/minute. After 30 minutes of feed add 7.5 g Alipal CO-436 in 25 g water to the monomer emulsion and mix
‘ . well. Following this increase monomer emulsion feed to 10 g/minute and one hour later increase it to 15
N g/minute. The monomer feed should be completed in 245 minutes.

40 After cooling and filtering the solids level is 5§5.6% and the particle size is 0.50 um spherical equivalent.
The particles are about 80% triplets and quadruplets with about 30% doublets and the rest spheres.

Example 15 - Comparative Spherical Particle Dispersions

45 Spherical polymer particle dispersions for comparative purposes were prepared by a procedure similar
to that of Example 1B with the following changes.

50

55
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35 Table 32 40 | Final Dispersion A

B = ' C Seed Charge 16. 4

38.8 - 30.6 45 % Solid S 55.8
55.9 55.2 Particle Drahgiater Bl 0. 90
0.70 ; 0.77 Viscosity, cps 70

60 60 50 Exanple 16 - Conpari son of Spherical and

Sequenti al | y- Produced Pol ymer Parti @3®49 Hersions in a 40 PVC, 38% VS

Pai nt 55 Vari ousM@byﬁer EthiudRdlogi ons are eval uated in the paint described
in Exanmpl e 4. Anggn ? from Tabl e 33, hff cbn ersion of the invention
provides hi gher pai nF F& (}eﬁretter filmbuil ?%%h&E conventi onal spheri cal
di spersions. 24 AllEPlOCQJEr434567 B1 Tabl e 33 Pol yr3sr35Digsper si on

Paint 1Cl Paint ErultgrlByrrc 1AteSpherical from Bygyglse 158, 0. 70 am
(mcrons)(corrpararv 7 11.9 B. Spherical from Exanple 15A, O. 90 um
(microns) (conpalsgt é) Methacrylategg 13. 2 %88-n@ent i on product of
Exangf e 4, vol unbcegiicalkedid to a 0.75 um (nicr®@s.sphere 3.00  16.5 10
The following ternms used in the specification are trade marks; Texanol;
Alipal; Siponate; Dowf ax; Nanosizer. Cains 15 1. A sequentially
produced pol yrrerKséFtliecWét@Grrﬁrhasﬂm a polymeri®® @ e having at |east two
pol yngric | obes bone thereon, wherein the polynmeric core has a conposition
which is differeqgt .and,ther- .modynam cally inconpatible with the

conposi tion of t = . s and wherein the polyneric core L
colposi ti on and FrSO oﬁpdialOt i(Grs Sfolteioprl yner i c JJ.(Sbegs have an interaction
parameter [err] h gqual to or t han 0.05, and
whéceé n the wei g%?g??‘g‘ gg"{%ﬁg%t al lobes to core %*rs at 20 | east
or greater than PO4A¥™WBdS&Lfit%e particle is obtxi%™ bl e by pol ynerising a
| obe nononer systemin the presence of a polyneric core particle and
surfactant, and AGLEASiAg ! tIeveI of surfactant added with | obe form ng
nmononer to just Eel—ow—i—geg-eéé— at which new particles are initiated. 25

2. A%article ashmmanies Perswifateth@ ein the dorfed #10%d ymer which
swel I's upon neut gkiiaat BABu1Fith AAIC | cle as cl aljrq;jd moard"n 1 or claim?2
wherein the core is polynerized fr a core nonomer syStem conpri sing

car boxyl i c acid-functional unsaturated nonomer. 30 - 4. A partr cle as

]‘3' ai mpd i 5, 30Y, 9RGhe éroée*a&re RESRGR! ihr thid gemz OGS & 8b- NG o5 éeéa Psolzh\é%éi zed
5. A papyoay 57 18Rte sy i Qilonty's thgﬂﬂtﬁgﬁér'ﬂfg@s{ Bl o TP
1 a ai
wei ght ratthige Bélyr? lpBREerS afeQirébaled wrtmhaée dRIHSBEd GhalgS G deSd Uded idWBatwhiege Of
flrg(r)ngl gagtbeeﬂp,@agd.m,@ﬁ,ggabl y 1:1 to 1:200 and nore pr eferably 1:5 to
5

- | Table 32
40 Final Dispersion
A B C

Seed Charge o 16.4 38.8 30.6

45
$ Solids 55.8 55.9 55.2
Particle Diameter, pm 0.90 0.70 0.77
Viscosity, cps 70 60 60

50

Example 16 - Comparison of Spherical and Sequentially-Produced Polymer Particle Dispersions in a 40
PVC, 38% VS Paint

55
Various polymer dispersions are evaluated in the paint described in Example 4. As can be seen from
Table 33, the dispersion of the invention provides higher paint ICl and better film build than conventional
spherical dispersions.
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6. Aparticle as claimed in any one of the preceding clains wherein the

Wei ght ratio of total polyneric |obes to polyneric core is greater than 1.
40 7. A particle as clained in @py sage?fpit he preceding clainms wherein the
polyrherlc core has a glass transition tenperature-of at least 5 C, nore
preferably-at least [err]. 8 A particle as clainmed in any one of the
preceding clainms wherein the core is T@i®83to 1.5 um 45 9. An aqueous

di spersion conprising particles as claimed in any one of the preceding

claims afffi Xed Th wat er Of - gl A BRP&Sors Ol ULT 0N, 10. A P ORGmpic] [PainPERPR! | NG

a polyne partlcle as def| ned In any one of the clains 1 fo 8 cpnggksi hg
pol yner i $-ag—er pr-esenee—of—a—pp '1,"’2 -e—Cote
particlel® Bheé'Eﬁ'f’ 'e 13?«9 7@(&"‘ (m'crqnﬂ@P@BPé?“H the | eveI

rf ad}dnt
added wi- rzP el ﬁfg‘gfﬂﬁ SRR Em (iora i""“ﬂ@f’gv |chLé'
p art | Cl e 21 Al}v‘gn IOﬂ Ug Wlu[(ﬂ,eneg enhg HWQWICI’OD) s(p GAS 94 ?D\Ia t
| east ,10% nore preferably at least 20% and even nore preferably at |east
30% of © t T felowingiternisoiserid therspedification evedrade marks; parti cl es conprising a core
beari ng Fexanok Alipel; SippngigeBowiggpNapgsizen, process as claimed in claim 10 or claim
11 wherein the level of surfactant is fromO.1%to 5% by wei ght of total
mononer . Cls L M S * Table 33 Pol ymer Dispersion

Pai nt .4 CI Pal nt F| I m ld 5 A Qher cal fro ;LSB 70 u
(mi crons ( uced polymer  particl comprising a,pp E asf }vg: %ﬁ%l e 1
and. ther-

P

eric core has posmo ich is- differ nt
oA, 0.90 u n% na gﬁéslcoﬂr %{% {%Pthg? g}“ posn lon of thef nc Iob &r uﬁ %Hc
pr\GdUCt ‘yac mélh an }‘ 8’!0% ?am B fwnth 3.00
16.5 10 Thascﬁ 0l tJ& ev s o Iy ivb.gm b R ksy
Texandt ; Al foPRE: §'nd rm bl?tﬁl‘iable By BoiRerRing a idde %ﬂ&#ﬂ?%&s@dnl

pr oduced PGA MHEfesé?@J sflacdo@msmw p%mee aRd SURhAANE ahdCinG6siRg 18 Yevi 8t SbtadidhBsdded WO
pol ymeri-c |uwith®be REHAEMENIMEED fust BUORTIRI 1vel 1 HMIBPheW RFtices &9 intial8dS a conposi tion
which is different and ther- nodynam cally inconpatible with the

. conpos 5| t 2.01A mittick e clgidby WelainC 1 hddehs tha nte Wshagolymar whish spailsyup® riectralifatien.
conp05|t|on and the conposition of the polyneric | obes have-an interaction
par anmet e8. [Aeparfclenist ¢ainercin ofpink @ ror gfaime 8 whbroin ghepcorgy iscRptyanerizeth &om G @8 manwcher
wher ei n t hesysem gimprisieg ¢apoyfiic pdidfunctional unseiyeted monoger-e is at | east or greater
than 1 and wherein the particle is obtai nabl e by pol ynerising a | obe
nonongs 4y St earticlerps ichined fnoany poe ofthe gregns “9ﬁBmsd"h8’Gﬁ"éh°pfé’f°t ip ephemesiery fofy 4 8RR ant |
and i ncreaé?%@‘“?’ﬁést?"e?f@lp"ﬂ‘fg nogiPRic, erneprfuncligerl BMORAMER | obe f or ni ng m)nomer to
j ust bel eve ticles

par i c eg‘a%%ﬁ% ez i) By o i Biferng p avPs;e'r%w Al Sind P S| o
UPON Neut T afg @ abhPn lokgs Te o 'fmggl e'as clal rredpreera oranclmmrﬁ"ﬂara erein
the ca¥e is poI erEI’I zed from a core nononer system corrprl sing carboxylic

aC' d- f ungt i DPRcieLRSRikHaRh GRy mwmec%dmg“cﬁ%tv&h%ﬁ WS wéid kB dr bfdl GherIe Of
pr ecedigifgs fol RiyRBrid MR i€ 5rBatdr¥anGor e i's” polymerized froma core nonomer
system conpri sing nonioni ¢ or non-functional nononers. 5. A particle as
chamed N mpaticknss Qhimbd® #Hyeme Al 8@ HbRUIAP cie vbint the pokehegb tcorb alaé @ ghks
pol yméti ¢ amnsttioh enipevatate ob atligasEsiC mbre lprsordbly «t Ragt h@d*cange of from 1:1 to
1: 500, preferably 1:1 to 1:200 and nore preferably
8. A particle as claimed in any one of the preceding claims wherein the core is 0.05 to 1.5 um.

. 9. An aqueous dispsrsion comprising particles as claimed in any one of the preceding claims admixed in
water or an agueous solution.
10. A process for preparing a polymer particle as defined in any one of the claims 1 to 8 comprising
polymerising a lobe monomer system in the presence of a polymeric core particle and surfactant, and
50 _increasing the level of surfactant added with lobe forming monomer to just below the level at which new
particles are initiated.

11. A process as claimed in claim 10 wherein at least 10%, more preferably at least 20%, and even more
preferably at least 30% of the solids formed in the process are particles comprising a core bearing at
least 2 lobes.

55
12. A process as claimed in claim 10 or claim 11 wherein the level of surfactant is from 0.1% to 5% by
weight of total monomer.
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1:5.to 1:200. 35 6. A particle as clainmed in any one of the preceding
claims wherein the weight ratio of total polyneric ic 1obes To potymeric core
is greater than 1. 7. A particler agsehes Bed in an edi ng
clains wherein the polyneric core has a gl ass trammmum m re of at
least 5 C, nore preferably at least _[err]. 8. A particlte as'e d I n any
one of the preceding clains wherein Wﬂé’%ore Is 0.05to 1.5 um 45 9. An
aqueous_di spersion conprising particles as claimed in any one of the

preceding cl ai ms adm xed Poymatmspesionan aqueous sol uti onpPaikict fRajdt Bl S for
prepar| ng a polyner particle as defined in any one of the cl aijrsBdidt of 8

co ri rntotne pres e
porgmwgag%mrfﬂw‘sad% O T T DT D b o

sur f act aMhveRABPa Sidiies, Lam gm"vmwmmnw%m@sﬁ t4 | pvebsat | whi ch

neW pal I.T \.l"l LrJ DII o I‘III l. IULLU I_\ nr GGCSS as 4CI MI ITU\J ITI CI AT LU ' Fel n
at I,@ast 10% nore preferabl at I east 20% and even nore preferably at

| east '%?F %W?g‘s":f‘??? tign o ade MRf%ess are particl es conprising a
core b | 1§RR: S{PRIpLY Dowipg Nanesizeis 15 - A process as claimed in claim10 or
claim Ll wherein the level of surfactant is fromO0.1%to 5% by wei ght of
total nononer. 25 EP 0 254 467 B1 * C L MS * 13. Use of
a POF YHET o Bifdrhifily Soreicd! RiyBH pdrti?@¥npREIRy 95°|frt.@ficr&relhatnﬁg & 1083 i fRiyARHEOUS

di sper si Qfhed Sookne &hétBin, Wheréih AheThSlyRdricBcorAhds & [cBmpadiib® dnil i$ BfeditosASHerof any
one of clmiddyRamidaing iaco%anwdﬂwm thd compdaitio®l 8f the GEIMhbEItToKYE andl VRSN SheCiiARAE L | ON.
S5 Pat entaRrsdembbostior add th&esthiRsitioredt the isulygRat Rbbd IRSe B Injsraetidnaiatamb®NXc-UWitassend
eéinen Pol eatresthe foNediialito Bi dgrekaes ttien ©.05)\®id whacntfie Béijht exid ethd otalintss tappeis,at wor i n
darPol yneaskergneatsr then T ashiniveesks the partige Isaiblaindile by pelwnesising @ dbbe glongmer sysem

t her nody riathe prsisenge viea palyiphi¢ cdre pérticlegand siiastantnanddecrezsirgythel tovel Pidugizntant 2ddpdn i st
und wor i riitilebe fgming mofagley iegvsk belo D ipxehsbwic neymgrtigipRprelingatsisanmenset zung
der Pol yner| appen ei nen Wechsel wi r- kungsparaneter XCL mitei nander von

gl eizgh 20d%Pa"@?£§5é‘}a'“t?d (nscigia B etherein e SRE P A pEféfE*"’GéW‘ Etirlls V%?"W&?‘famagmder

‘55

Gesant | appen ern m esten 1 oder das Teil chen
er ho t P chy PREGS S3yfipiop %ﬁé ! podap "efr"ﬁ a?gglé’ﬂ'vmfﬁ%@” B oo
Gegenmrt”é’.'ﬂég'"%f'%% RESneYeny $ﬁ“’aatel ne ensi ds und durch Erh6hung

der Tepsig ifod Th by G0 gﬁl' Lo @ Qhilnd n&gntﬂxte@ e o P cor  DEN
wor gen |s|1;mn asﬁg,ﬁggnyﬁ%i Q‘Q,(gﬁ?: & m g,rne,geue '('% Initfrert

wer den. '?el en nac nspruc 1, worin der Kern ein PoI yrrer I st, das
bei Newt r@barm; sQUibirfBd th by ond-of thBiptdebiiny ARSI wIEH the Waight rafdedt paymmroareder
Kern von sansoiréad ibd¥hs ok )gd siMoRol: i 15Eir500, feétbratty 1:6l to 112D and fhore preferably

Car bonsguretofipolt i onel | es ungesatti gtes Mononer unfa~t. 4. Teil chen nach

ei néf der vor her gehenden AnsprUche, worin der Kern von ei nem

Ker n- Ménofpartighs ke ciziped innapy iosé ef the nrecelingdeaims whérein ittenveighh extio ditotal polymeric

ni cht - f uniktesdnedymeridbmoisgresteutrdml.Bt . 25 5. Tel | chen nach ei nem der

vor hergehenden AnsprQche, worin das Gew chtsverhaltnis des Pol ynerkens zu
déﬂ/@e anf PP@?‘?#&PE‘&E dm amnPRepfcihe Rregesfing] claims, whergin ABOPoIXMSFiG GYeiaP 801388 1 b s
1: 200 und"%@%ﬁ%"?‘%ﬂ’/éf'ﬁfb? G mprgpreferpbly ghfedst U9 C6. Tei | chen nach ei nem

Pol y1or® ah Rt SPATRRIbE T bt BPaBa Pl Snpron e com 1 b8 & 133im, CESaMT ~ S0

. 9. An aqueous dispersion comprising particles as claimed in any one of the preceding claims admixed in
water or an aqueous solution.

10. A process for preparing a polymer particle as defined in any one of the claims 1 to 8 comprising
polymerising a fobe monomer system in the presence of a polymeric core particle and surfactant, and

50 _increasing the level of surfactant added with lobe forming monomer 1o just bslow the level at which new
particles are initiated.

11. A process as claimed in claim 10 wherein at least 10%, more preferably at least 20%, and even more
preferably at least 30% of the solids formed in the process are parlicles comprising a core bearing at
least 2 lobes.

12. A process as claimed in claim 10 or claim 11 wherein the level of surfactant is from 0.1% to 5% by
weight of total monomer.
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7. Teilichen nach einem der vorhergehenden Anspr CChe, worin der ‘Pol ymer kem
ei ne d asumvandl ungs- terrperatur von m ndestens 5 “ﬂﬁ“‘ﬂﬁ‘ m&orzugt
von m ndestens 100 | C hat. P‘ %ﬁl lf?ﬁ]n nach M“““] henden
Anspr Uthe, worin der Kern 0, 05 5 9 2p446 ist. 9. WWBrige Dspersmn

unf assend Teil chen nach ei nem der vor hergehenden Anspruche, gem scht in

Vasser eke 6 RlymdPEhicBeS clhfdd My 85 o HimsMab Bad iRhqdddls dipesioR ki sikdsci NES

Pol ymer t elid &R B%r BpekicI® tohtRed ki ke MELSEY daREond obtIBMS 10 oA S45xCh KhdRr, coating

Pol yner i Soeidissiye @bmgsitibrappen- Mononer systens i n Gegenwart ei nes

Pol ymer kent ei | chens und el nes Tensids und di e Erh6hung der Menge des

' TensisdsPatehtanspitichelem Lappen- ausbi | denden Mononer zugegeben worden ist, bis

knapp unter die Menge, bei der neue Teilchen initliert werden. 45 11.

Ver f ahr n Seauebfieherpesiatiias Polymeuisiidhen, winfadeesd einen POlymgrkeye o mirslesteriscayeir dogpyt

n ndest ensitzeeien,Pabyaertpapen. Werinoder Eplymeskam pine) gusamimaeistzungniet, 3 wemshiedlich gem

Ver f ahren “%WPM@!'@W'S%WS'FW'%WF@PH CusenRMespigung fleg PelymRsiaPRen i 8ed worie diqiei

Lapp®h tr %’ﬂ%{ NRSERMENTPIAYY e g9 Zuspayen: ??Fzé H%fcﬁdwm% [pingm) Wegselwiy

worin die y ﬁé@tﬁ“t '“at‘}?"g ven qigich odey 9(5%“@ ""'cms" 4, ot
fie Pq

13 Verwen iy l\%‘feftﬁ'??en e'h%@g ﬁ?e Altligh ist, dureh 1 o\
der wal ri qgﬁ C’% ur(%;%s u%?? en% e{ern ﬁen-aus ITS? dean% nvggn gﬂ!‘ 871 nach
I d

Eegg cﬁ'[ungs- oder stE)e%zusa @%é%{azun cq”f "gh%rgéﬁ 0 254 467 Bl *C

L M o RRESNEECAThAES1, horin daF kért bth @olmér){éif‘cfaébé RELtRAGERSR JafTPr enant un
noyall pol ymbre portant au noi ns deux | obes pol yneres, dans |aquelle |le

noyau pgl weikhéh rach ARpROKTID 08dr 2] Wdfin Qb KeRrB¥on GinbinGlefiidhombrsystbay soRehsnsen wiidg ment

5 o | N@eN@ACirbdnesvbsAartktiondiies @RGReRTdidsMon6las umedses pol yneres, | a conposition
du noyau polynere et |a conposition des |obes pol yneres ont un paranbtre

d' i nt er &ctTeilzhenmatiughenXBébr lvortierpehersden Bosptiicis, warinpdsr Kerovort eiridpKkern-Menomeusystam
pond6r al delyherisiedwad. idaenichenibchb eder aiohtimidtivpelle Moneroprerwnfa®. 6gal ou supbri eur a
1 et la particule peut 8tre obtenue en polynerisant un systeme nononere

f or nék etir Taieheronse’s sipgin Bervedprgehepen rﬁ\ésPﬂ&ﬁ ¢ iwetn dasRawichisyashaftnly desrRolymerkerns et

d' un agen® t4NsPIBICIAMOUAPPRIT, iy HETRICH YRR 11 s} HaYOrgUaRRise 1] (Pis 1:200 und

t onsi o- acP?@"%ﬂ'W@z‘beEb'Féz?ﬂ)'W%re formateur de |obes jusque juste en

d d ti
par touf et,tg,.f o o YR o o e%gfﬁ‘%&reaéﬁé're P R, S st o
qui gonfl 5meraﬁ%eﬂtzf’a me' n T% Birticule selon Ia revendicatlon 1 ou

2, dansy| agjeld rf"aclln gmé?x‘?)ﬁ@r%oﬁmﬁlrgerg%ewmgr&ﬁ BwaRlab PonfherlBm n%%ﬁéEGmWQ\BBHB%f e de

noyau CO”IPJ;#;BPJL oA ifdRSENEE - @ 15&3&1?1&% ofbu tQ&PHnQé&teﬁ&k echar boxyl i que.
Particul e sel on | une quel conque des revendi cati ons pr6cé6dentes, dans

laqued | & ITsilchéhyiRbh 8dm QP lorhdgehendsrbARpRais! Wdrin BelikbrS/68 KS1ES fmngNDre de noyau
canprenant des nobnoneres non-ioni ques ou non- 20 fonctionnels. 5.

Parti cus.e veaBlg@N Dispedivd, Qhifabsaad) qhiRhdietach @men dief adrhdfbefiion dasheithe gemideht 3n

| aquel | e |vassenpqeo pinerpdimiben adsushs noyau pol ynbre a la totalitM des | obes
poryneres so situe dans la plage de 1:1 a 1:500, de pr6f6rence de 1:1 &

1: 20@0 et0. Vedamenecnc tersteldng 4ings Rlymoengichend Bach einpardsi Aedpdickes] bis 8 umfassend die

quel conqudolBerisieape 9Pt karpemde F‘@éﬁé?éﬁt'@ Soegeuert eipgsgipbimegkemigilghasme teines
pond6ral dandids yndidia Efhghyng sder ioage FRs| Fsesd'eaﬁ‘"rRYy‘al:FPBﬂT ypRildenders MoRamSer i eur
a 1. 7. PZreepeasp é’°’§’%‘l ignbi k'ﬁﬁ%”’ﬂﬂjéieéﬂfﬁﬁﬂnée'(ﬂ'é’s"el’%v% RRen dilfieroreEdeny 6cedent es,

dans l a 1q %rfahren nach pruchp18 v¥orm mmdestens 10 %, besonders bevorzugt mindestens 20 % und ganz

besonders bevorzugt mindestens 30 % der in dem Verfahren geblldeten Feststoffe Teilchen sind, die
einen mindestens zwei Lappen tragenden Kern umfassen.

12. Verfahren nach Anspruch 10 oder 11, worin die Tensidmenge 0,1 bis 5 Gew.-% des Gesamtmonomers
50 betragt.

13. Verwendung eines Polymerteilchens nach einem der Anspriiche 1 bis 8 oder der wéBrigen Dispersion
nach Anspruch 9 oder eines durch das Verfahren nach einem der Anspriiche 10 bis 12 gebildsten
Teilchens in oder als Binde-, Beschichtungs- oder Klebstoffzusammensetzung.

55
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30. - une tenperature de transition vitreuse d'au noins 5 C, nieux encore
d au nmoins iOOC & Particule selon |'une quel conque des revendi cations

récédentes, dans |aquelle le noy i bre de’ g lﬂ m n m‘ﬁtre.
25 9. Di spersion aqueuse conprena%? gggqgggblcules S ﬂ "“l l H“ﬂ“ que
des revendi cations pr6c6dentes en nbl ange avec "eau Gu uneMso$ uty on
aqueuse. ReSendifaiosde de preparation d' une partlcule polymere selon | " une
quel conque des revendications 1 a 8 conprenant |a polyndrisation d' un
syst eme rionBartigule pdolymimtséquendde contiitemant @ n@/Bd S@YIREs Shriti @u i HéiM loBediblymeres,
pol ynbr e f ofafariequalisy muncgeu golyméragewrte ¢ogmpssition apt bét diftérdnteastgih@rmib@insroiGuettsnt
ni veau®d' agBprmpeliliss pyecde tcpmpasitiontes bescediyenirasn nempoditon at miyau payrhiades la
j.usque j ust EPTERSIHRBLER (pRescRelYTIRIe AUF ua efaRdTedtinteraaivinkies) Xpardui stiégabowsmpéieent
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\—/ 20 fonctionnels.

u es seraneat |3

6. Particule selon I'une qusiconque des revendications précédentes, dans laquslle le rapport pondéral du
noyau polymére a la totalité des lobes polyméres se situe dans la plage de 1:1 & 1:500, de préférence
de 1:1 & 1:200 et mieux encore de 1:5 A 1:200.
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6. Particule selon I'une quelconque des revendications précédentes, dans laquelle le rapport pondéral de
la totalité des lobes polyméres au noyau polymeére est supérieur 2 1.

7. Particule selon 'une quelconque des revendications précédentes, dans la quelle le noyau polymére a
30 une température de transition vitreuse d'au moins 5 * C, mieux encore d'au moins 100° C.

8. Particule selon I'une quelconque des revendications précédentes, dans laquelle le noyau a un calibre
de 0,05 & 1,5 micrométre.

35 9. Dispersion aqueuse comprenant des particules selon I'une quelconque des revendications précédentes
- " en mélange avec de I'eau ou une solution aqueuss.

U 10. Procédé de préparation d'une particule polymére selon I'une quelconque des revendications 1 4 8
comprenant la polymérisation d'un systdme monomére formateur de lobes en présence d'une particule
40 polymére formant noyau et d'un agent tensio-aclif et l'augmentation du niveau d'agent tensio-actif

ajouté avec le monomére formateur de lobes jusque juste en dessous du niveau auquel de nouvelles
particules seraient initiées.

11. Procédé selon la revendication 10, dans lequel au moins 10 %, ou mieux encore au moins 20 %, ot
45 bien mieux encore au moins 30 % des solides formés au cours du procédé sont des particules
comprenant un noyau portant au moins deux lobes.

12. Procédé selon la revendication 10 ou 11, dans lequel le niveau d' agent tensio-actif est de 0,1 % 4 5 %
en poids de la totalité du monomére.
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13. Emploi d'une particule polymere selon I'une quelconque des revendications 1 & 8 ou de la dispersion
" aqueuse selon la revendication 9 ou d'une particule formée par le procédé selon F'une quelconque des
revendications 10 & 12 dans une composition de liaison, de revétement ou de collage ou 2 titre de
composition de liaison, de revétement ou de collage.
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