AGELCNERRTING AGENT LATER W TH BOUND POLY( ET B _[O%DE) BACKGROUND OF THE
| NVENTION Field of the Invention The prese I -Iates to a process
"for aggl onerating el astoneric- | atexes,
relates to a process for agglonerating el. 5 1 nvol ving the
use of a high 5 nol ecul ar wei ght pol yal ky]| pol ynmer Y
Description of the Related Art Use of pdl rfactantsEir{ ¥
in the formof m xtures or as blocks in blwu
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BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a process for
agglomerating elastomeric latexes, and  more
particularly relates to a process for agglomerating
elastomeric latexes involving the use of a high
5 molecular weight polvalkylene oxide bound polymer.
' Description. of the Related Art
Use of poly(oxyethylene) surfactants either in
the form of mixtures or as blocks in block copolymers
are known. Specifically, U.S. Patent 4,357,270
10 discloses agglomerating rubbery polymer latexes by
mixing the rubbery latex with an alkylacrylate
polymer of higher hydrophilicity then the rubbery
latex and a non-ionic surfactaht consisting of an
~+ addition product of ethylene oxide; and European
15 Patent Application 87-409,293 published December 16,
1987, discloses agglomerating rubbery latex by the
addition of a polymer and a surfactant wherein the
surfactant is multi-sequenced polymer having a
- polyoxyethylene content ranging from 5 to 95 percent.
20 These processes, however, have typically focused on
utilization of a non-ionic surfactant in the form of
a polymer or a copolymer involving polyethylene
oxide.



2 SUWARY OF THE | NVENTI ON The process of the present invention involves
utilization of a non-surfactant, high nolecular weight poly(oxy

- et hyl ene) bound polyner formed by 5 radi cal .copol yneri zati on of an
unsaturated nmononer with a vinyl functional -high nol ecul ar wei ght

pol yoxyet hyl ene to form an aggl onerating | atex of random copol yner, and
then addi ng the agglonerating latex to a‘atex to be aggl onerated, followed
by 10 agitation of the mxture at a tenﬁerature above the gl ass
transition tenperature of the polyvnrr nresent  in atex to be

aggl onerated to forn1agg|oner-L”“‘*‘ p - ul tant aggl onerated
.particles achi eve theTheleproeess!|afgehespreseand invantione itlvolves
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pol yoxyet hyl ene in the presence of one or nore unsaturated nononers. The
preferred unsat ifhted Aon¥iB¥s TLHPEtieRAy| eAigH | Roleghdarur Med@htnat er -

i nso: uble I NONOPBLPoxyEtEPlen@Sto SEHMENEn addidieradbing NBABYkSlos ene,
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preferred “PéatuééiégtEBHogﬁftﬁé mixture at a temperature above the
glass transition temperature of the polymer present
in the latex to be agglomerated to form agglomerated
particles. The resultant agglomerated particles

achieve the desired 1large size and particle

15 distribution at low levels of agglomerating agent
while utilizing relatively small particle sizes in
the latex to be agglomerated.

DETAILED DESCRIPTION OF THE INVENTION
The agglomerating latex is obtained by reacting

20 a vinyl functional high molecular weight
polyoxyethylene in the presence of one or more
unsaturated monomers. The preferred unsaturated
monomers  are ethylenically. unsaturated water-
inscluble monomers such as styrene, alpha-

25 methylstyrene, acrylonitrile, butyl acrylate,
methylmethacrylate, 2-ethylhexyl acrylate butadiene
and isoprene. The more preferred unsaturated
monomers are esters of acrylic acid and methacrylic
acid. The most preferred unsaturated monomer is

30 butyl acrylate. A seed particle may be used to

- control particle size of the agglomerating particles.
A polymeric seed latex made from one or more of the
above ethylenically unsaturated  monomers, is
preferably a poly (butylacrylate) seed latex wherein



30 butyl acryl ate. A seed particle may be used to control particle size
of the agglonerating particles. A polyneric seed | atex nmade from one or
‘nore of the above et hylenically unsaturated = nononers, is preferably
a poly(butyiacrylate) seed | atex wherein 3 the [err] (weight average

di anet.er) of the seeds are between 50 nanoneters and 200 nanoneters, nore
preferably between 75 nanoneters and 150'fianoneters, and nost preferably
bet ween 100 nanoneters and 120 5 nanoneters. The pol yoxyethyl ene pol yner

differs from prige po) ywyﬁghyl ARR e IRdmdddyy) B ekhal Sddud haleit is a
hi gh nol ecul ar eig{ht ormcool mer whi ch does not function as a surfactant,
eENEPTha

and nore partic CoFS a§@9%oi80ul BANGREERES of BREGeEn 10
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A e T
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honopol ynmer, rather than being surfact ant copol yrer
has a number average molecular weight of between

10 1,500 and 50,000, more .preferably between 2 000 and
10,000, and most preferably between 3,500 and 7,000.
Additionally, the polyoxyethylene is end capped with
a vinyl functional monomer, such as
methylmethacrylate. Utilizing the seed in

15 combination with the ethylenically unsaturated
monomer and the wvinyl functional high molecular
weight polyoxyethyliene permits the formation of
agglomerating particles which are in the form of
elastomeric particles having bound thereon high

20 molecular weight polyoxyethylene homopolymer, rather
than being a simple surfactant block copolymér
employing low molecular weight polyoxyethylene
materials. Additionally, utilization of the high
molecular weight polyoxyethylene in the particle

25 bound ~form permits the utilization of relatively
small amounts of the polyoxyethylene. As set out
above, the agglomerating latéex is formed by réacting
the vinyl functional seed, with the ethylenically
unsaturated monomer (such as butylacrylate), and with

30 the wvinyl end capped high molecular weight
polyoxyethylene (such as poly(ethylene glycol)
monomethacrylate) in the presence of large amounts of
water and optionally in the presence of small amounts
of additives such as sodium monosulphate, disodium



enpl oyi ng | ow nol ecul ar wei ght pol yoxyet hyl ene materi al s. Addi tional ly,
utilization of the high nolecular weight pol yoxyethylene in the particle 25
bound .formpermts the utilization of relatively small anounts of the

pol yoxyet-hyl ene. As set out above, the agglonerating latex is.formed by
reacting the vinyl functional seed, with the ethylenically unsaturated
nmononmer (such as butylacrylate), and w th, 30 the vinyl end capped

hi gh nol ecul ar wei ght pol yoxyet hyl ene (such as pol y(ethyl ene gl ycol)
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in the presence o ] anmount addi t1ves such as sodi um nonosul phate,
di sodium 4 | §6debysudFifesuce? n&RE11ISEHEM Hhe s FormatdoindoEodhem

metabi sulfite, tyarkaeibist aire e dffIBnd it Oig thecar ti ehes rahdtien
agglonerating latex. The rggct i on preferably takes place at an el evated

tenperature of, PyelergPLlyyLakes Pare 2Ll Sleyat&f tegnayatuse &fanpl e, 4.
The pol yoxyet hylseze dxampdenardsod emdr£f ea abbucedppse fokr e®ample, to 10

g0l onerating pdvti TS, RFREPERErane, BOGH 1oebCiles s psetany by
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agglomerating particles, more preéferably from 1 to
10 3.5 percent by weight thereof, most preferably from
2 to 3 percent by weight thereof; preferably and
optionally comprise the seed at a level of from 0.5
to 20 percent by weight b.ased on the total weight of
the agglomerating particles, more preferably from 0.7
15 to 10 percent by weight based on the total weight of
the agglomerating particles, and most preferably
between 0.9 and 2 percent by weight based on the
total weight of the agglomerating particles:
preferably comprise the ethylenically unsaturated
20 monomer at a level of.fr'om 75 to 99 percent by weight
based on the total weight of the agglomerating
particles, more preferably from 85 to 98 percent by
weight thereof, and most preferably from 89 to 97
percent by weight thereof. As mentioned above, the
25 ethylenically unsaturated monomer, the vinyl
functional high molecular weight polyoxyethylene, and
the seed combine/react to form the agglomerating
particles having the high molecular weight
polyoxyethylene bound therein. Also as previously
30 mentioned, the high molecular weight polyoxyethylenes
are not considered to be of a surfactant nature, in
that ‘the polyoxyethylene is essentially a large
hydrophilic material, compared to block copolymers
thereof. As previously mentioned, the present



the aggl onerating particles, nore preferably fromO0.7 15 to 10 percent by
wei ght based on the total weight of the agglonerating particles, and nobst

" preferably between 0.9 and 2 percent by wei ght based on the total weight
of the ragglonerating particles; preferably conprise the ethylenically
unsaturated 20 mononer at a level of from75 to 99 percent by weight
based on the total weight of the agglonesating particles, nore preferably
from85 to 98 percent by weight thereof, and nost preferably from89 to 97
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the seed 5 | ol O metors “hnd " 15b' Hanomet s "l ' most peaterabiy
10 between 330 nanometers and 435 nanometers. The
agglomerating particles obtained have a narrow
particle size, which is parficularly desirable in the
formation of uniform product, more specifically has
a weight average diameter to number average diameter
15 ratio of from 1.0 to 2.0, more preferably from 1.01
to 1.07, most preferably from 1.02 to 1.03. With
monomodal agglomerating latexes having a restricted
size distribution of the particles there are obtained
bimodal agglomerated latexes, while with polymodal
20 agglomerating latexes or suitable mixtures of

monomomdal agglomerating latexes there are obtained -
agglomerated latexes Wwith a wide and controlled

distribution of the particle size.

The resultant agglomerating latex has the
25 agglomerating particles in water, and the resultant
agglomerating latex can then be added to the
elastomeric latex in order to obtain the desired
agglomerated rubber particle sizes. The amount of

the agglomerating particles utilized as a weight
30 percent of the rubber particles being agglomerated is
preferably between 0.5 to 10 parts by weight based on
100 parts by weight of the particles being
agglomerated, more preferably between 1 part by
weight and 5 parts by weight per 100 parts by weight



aggl onerating | atexes obtai ned have aggl onerating particle sizes of
preferably between 50 nanoneters and 500 nanoneters, nore preferably

" bet ween 250 nanoneters and 450 nanoneters, and nost preferably 10 between
330 nanoneters and 435 nanoneters. The aggl onerating particles obtained
have a narrow particle size, which is particularly desirable in the.
formati on of wuniform product, nore speci‘facally has a wei ght average

di aneter to nunber average dianeter 15 ratio of from1.0 to 2.0, nore
preferably fronPf partac e§7be¥¥b§taggb¢m¢a@t§fdfrmd]m@@ttpréfé&blwvth f
nononodal aggl opekakiend2! r LT on o
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with a w de and%ntrglled di trlbut on of tab article size. resul t ant

aggl oner at i Rg | BPEXRASSt neP 2B 33% Sherate p%fft tBPese}3SHRR]FLC and t he
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order to obtain pdegiLs gl t d rubber particlg sizes. The anopunt
of. the agg| orreraﬁdlﬁg p%rt&g'lagg u ti ®4s SRS giP eo‘b"fel'i?eﬁcyenta’éﬁ t he
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nore preferably between 1 part t an 100
parts by sghtacrylonltrl e and.more preferably homo and copolymers
of butadiene. Suitable diolefins also include
isoprene.

The particle size of the elastomeric particles

of the elastomeric latex (the latex to be

15 agglomerated) are preferably small particles in that
small particles typically require the least amount of
reaction time to produce, and are preferably of a
particle size of between 15 nanometers and 200
nanometers, preferably between 75 nanometers and 150

20 nanometers and most preferably between 80 nanometers
and 120 nanometers on average diameter by weight
basis. The agglomeration process preferably takes
place at a temperature above the glass transition
temperature of the elastomeric materials, and more

.25 specifically preferably takes plaée at a temperature

' of between 50°C and 75°cC. '

The resultant agglomerated particles typically
have bimodal particle size distributions with the
aggiomerated larger particles having a weight average

30 diameter (as typically measured by capillary
hydrodynamic fractionation) of between 150 nanometers
and 700 nanometers, more preferably between 300
nanometers and 600 nanometers, most preferably
between 325 nanometers and 550 - nanometers. The



6 of particles being agglonerated, and nost preferably between 2 parts by
wei ght and 4 parts by wei ght based on 100 parts by weight of
"particle being aggl onerated. Preferably the particles (the 5
particles to be agglonerated) of the elastoneric |latex are polyneric diene
particles or polyneric alkyl acrylate particle, nore specifically are
particles of polybutyl acrylate, polybut'ddi ene, copol yners of butadi ene
with styrene and/or with 10 acrylonitrile and nore preferably hono and
copol ymers of BeFe8REne”f tRejtabRetomRHIGf iRRrtinlas mhdchde arsopr ene.

The particle sigggpbmébhatelaskongpicanayt bekreefl 10t Bad 8bapkeEBhiC | at ex
(the latex to_ _be 15

agql oneyated) are preferably small particles in
that small partP¥l e¥etghitcal QiKHEQe Eﬂ% IE%E?ianﬂéhgth Peacthdn tine to
produce, and arelastbdmezbtypattichastimdee s&mcfﬁlhztbmeﬁ inapadet ers and
200 nanonetgrs, ,pr tween.7. ers 150 20 . ngnoneters
and nost prgfer%gl3£§%$§t%nggowﬁgﬁ¥Hgtgsgggﬁé'1?9 dﬁ%ﬁ%t§W?18ﬁi er age
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el astoneric material s, y prefera akes place at
a tenperature oRfShER@erubberrsubfgrate rfor pervionitride -Mygediensted

particles typicaty¥ene graft copolymers. Vinyl aromatic monomers
10 and ethylenically unsaturated nitrile monomers,

and/or alkyl methacrylate monomers may be reacted

with the (agglomerated and unagglomerated) rubber

particle to form a graft cépolymer. Suitable graft

copolymers include, for example, acrylonitrile-

15 butylacrylate-styrene, acrylonitrile~-butadiene-
styrene graft copolymer and methylmethacrylate-
butadiene-styrene graft copolymers. The graft

copolymers may be used as impact modifiers for . -
thermoplastic resins such as vinyl aromatic polymers
20 and copolymers and alkylmethacrylate polymers and
copolymers.
' Examples
The preparation and use of our invention is
illustrated by the following examples:
25 A narrow particle size distribution, poly(butyl
' acrylate) “seed" latex is prepared at D, = 110 nm by
polymerizing butyl acrylate in the presence of sodium
lauryl sulfate and disodium isodecyl sulfosuccinate
as surfactants, and sodium persulfate (SPS) and
30 ‘ sodium metabisulfite (SMBS) as initiators at a pH ~4
and 65°C. This "seed" latex is used in the recipes
below.



have bi nodal particle size distributions with the aggl onerated | arger
particles having a wei ght average 30 di anet er (as typically neasured
by capillary hydrodynam c fractionation) of between 150 nanoneters and 700
nanonet ers, nore preferably between 300 nanoneters and 600 nanoneters, nost
preferably between 325 nanoneters and 550 nanoneters. The 7 percent
of the elastoneric particles which aresagglonerated is typically between 10
and 30 percent by wei ght based on the total weight of the elastomneric
particles, nore typical Rgchpésetor 1Agabdmérat2hgpagenns by wei ght thereof,
and nost typi en,12 and 20 percent by wei ght .t hereof. The

aggl oner at ed %§§¥¥%$géﬂﬁay>be thengutilized gs the rubber substrate for
acrylonitril eIhgredient/Parysch¥ Weathtcopol ynmers. Vinyl aromatic nononers
10 and ethylenically wunsaturated nitrile nononmers, and/or alkyl

met hacryl at e nUnUnEr5fnmVﬂmr71ﬂnn1RrvwTh‘rh@;gaggrcnerared-and-
unaggl oner at ed§ee8bber particle t8-P8fm a glaft3copol @85 Suitable graft

copol yners ingkede. for exanpl ezgpaceghonitril-e—~-35  hutyl.gcryl ate-styrene,
acrylonitrile-butadi ene- styrene _graft copalyner and _nethyl net hacryl at e-

but adi ene- st yPBR¥L fFB¥Eateopol yr875  TRE-Ogaft @8pQlpners may be used
as i npact nodgMgrs for thernopl agtgg3resi ns-s4#ch as wi-pRyl-aromatic

pol yrrers SPS ©0.0939 ----- S >
PEG 200 MM 2.6  ----- > emee- >

Particle Size (CHDF-1000; Matec)
DwW (nm) . 224.6 259.5 341.5
Dw/Dn - 1.07 1.03 1.03

Recipes for Agglomerating Agents
Agglomerant -> D E F G
Ingredient/Parts by weight

"Seed" 1.1 1 0.9  1.985
Water 300.537 D I S
Butyl Acrylate 958.9 99 ° 99.1 98.015
SMBS 0.0532 ==-=> ====> =—===>
SPS 0.0939 =-==-> ====> -==->
PEG 200 MM 2.6 R e
Particle Size (CHDF-1000: Matec)

Dw (nm) . 413.5 433.9 448.8 346.6

Dw/Dn . 1.03 1.03  1.03 1.02

PEG 200 MM is a poly (ethylene glycol)
monomethacrylate 200 Dalton (PolySciences, Inc.).
The reactions were carried out for three hours at
65°cC. The particle sizes of the resulting
agglomerating latices are given.



20 and copol yners and al kyl net hacryl ate pol yners and copol yners.

is used in the
Aggl omer ant

" Seed:

( CHDF- 1000; Mat

1.07
D

E

1.03

° hgGiB

The

es_b ci pes for Agglonerating Agents
mexa%lon Resui? C Ingredient/Parts by W

Exanpl es
The preparation and use of our invention is illustrated by the follow ng
"exanpl es: 25 A narrow particle size distribution, poly(butyl
acrylate)+"seed" latex is prepared at [err] = 110 nm by pol yneri zi ng butyl
acrylate in the presence of sodiumlauryl sulfate and di sodiumi sodecyl
sul fosucci nate as surfactants, and sodi persul fate (SPS) and 30 sodi um
metabi sulfite (SMBS) as initiators at a pH -4 and [err]. This "seed" |atex

I ght

&ggﬂlﬁneratmg 96sgents 1.23@5 Veédded 1n small 300. 537

59) chy %Qg}snp es. be1°w224 6 259.5 341.5 Dw Dn

eci pes for Aggloneratlng Agent s Aggl onerant ->
Agglomeratgng Amount Used = D, of Agg’d Percent

Agent (as % of PBD) Peak (nm)* Agglomerated®

A 3 325 20
C 3 510 12
D 3 763 ) 12
E 3 805 10
F 3 833 8
G 3 673 15
H* 3

H is a physiczZl mixture of A and vinyl
functional monomer (PEG 200MMA) at 3/0.7 ratio
based on 100 parts of rubber. .
Bimodal particle size distributions were
obtained. The size quoted is for the larger
particle peak only.

The percent of the polybutadiene (by weight)
which has been agglomerated to the larger size.

The agglomeration agent of G was used to agglomerate
a polybutyl acrylate having a particle size of

Dw=82.

peak

1 and used at a 3% level yielded Dw of Agg’d
370 (nm), percent agglomerated 10%.

_as>l¥%u$t3&§e®|ze



| ngredi ent/Parts by wei ght "Seed" ThlSBhéthasBeenJRe 1. 985

WAt er 300. 537 Seee> o> 3 989 99
99.1 98. 015 SMBS 0.0532 QW--- HE> SPS
0.0939 -»--> > ----> PEG 200 MM

N - .-

Particl'e Size (CHDF-1000; Matec) Dw (nm 413.5 433 9 448-8—3466

S40. 0 -
Dw/ Dn 1.03 1.03 1.03 1. PEG 200 '
pol y(et hyl ene gl ycol ) nononet hacryl ate 0 Dalton (Pol ySC|| hm ’i“ ull l l“l
The reactions wegf, 1fj,ﬁrled out for three hours at [err] IsC

sizes of the aglorreratlnglatlces are given.
Aggl oneration Rebul t sA FReceggl 6aer agn gmagém-agaﬂ@tge;eéd afn Mery

quantities to pol ybut 1 @rgaébf,ﬁflgin@artlcl e diameters of [err] = 90 nm
(CHDF-1000), as illus ed FX he exanpl es bel ow Aggl ormer ati ng Anount
Used [err] of Agg'd ‘Msrc PrmakieR of  an pgglopera PeaieX nigva

Aggl onerated A Padical copcePmerizatior0 Gf (a) ard

gég g D etgylenically urzsfsa:)’turated molnzonllzer. and (b)
a vinyl functional polyoxyethylene; said
copolymerization taking place in the
presence of water, said copolymerization
resulting in the | formation of

10 polyoxyethylene ‘bound - agglomerating

particles; and

(B) admixing said aggloxqerating particles with
a latex of rubbery particles having an
average particle size of 15 nanometers to

15 200 nanometers in diameter on a weight

average Dbasis, to form agglomerated
particles. |

2. The process of Claim 1 wherein said rubbery

particles are selected from polybutadiene

20 particles and comonomers of butadiene particles.

3. The proceSs of Claim 1 wherein said
polyoxyethylene has a number average molecular
weight of between 1,500 and 50,000.

4. The process of Claim 1 wherein said

25 agglomerating particles comprise from 75 percent
by weight to 99 percent by weight butylacrylate,
and from 0.5 to 10 percent by weight
polyoxyethylene based on the total weight of
said agglomerating particles.

30 5. The process of Claim 1 wherein said
agglomerating particles have a ratio of weight
average diameter to number average diameter of
between 1.0 and 2.0.




F. 3 833 8 G 3 673
15 H* 3 * H is a physical mxture of A and vinyl
funct’i onal nmonomer (PEG 200MVRA) at 3/0.7 ratio based on :

rubber. .Binodal particle size distributions were obtgg i ze:
quoted’is for the larger particle peak only. b The perﬁﬂﬂmnﬂgﬁﬂﬂﬂ
pol ybut adi ene (by wei ght) whi ch has beehllaggl onerated to rre
The aggl onerati on agent of G was used to aggl onerate a pol ybutyl acrylate
havi ng a particl €.si z€hef mxecsss] afid Gladah al ahdMelievesaid epbdedeBs of
Agg' d peak 370(nm, p 7 (oo Molys~T¢ 1Q9 . 20 i . A_process
for agglonerating |at géggmgfgr %lbberﬁtpag‘lq)yneqar/% %%Jﬁ%r Icgpg;é.%ﬁk}ng%ﬁa i on of
an aggl omerating | at e?nPySpadi aggloneEdBigmeri zati on  of (a) an 5

ethyl eni cal Iy unsaturehed pESEEEY . o8N 1din a1 ViWkdrdinnCid abrocess
non- surfactant pol yox‘gghggl ene; 8§al d copol ynerization taking  place in

the presenc® of wate §F8 cBpol §7EFi LARVYMeLiZaRiomgahd  said
in the formati on agghompgesyeohyl ene

8. The process of Claim 1 wherein said
polyoxyethylene has a number average molecular
weight of between 2,000 and 10,000.

10 9. The process of Claim 1 wherein said vinyl
functional mojieties of said polyoxyethylene are
derived from methylmethacrylate monomer.

10. The ©process of Claim 1 wherein the
copolymerization of step (A) further contains a

15 polymeric seed particle. '

11, The process of. Claim 3 wherein said wvinyl
functional polyoxyethylene is the condensation
product of

OH
H2=C:1-C'=0 and OH-CH,-CH,(0-CH,-CH,) OR’
R .
wherein R and R’ are independently hydrogen or
a C,-C, alkyl group and n is from 50 to 200.




bound aggl onerating particles; and (B) adm xi ng sai d aggl onerati ng
particles with a |atex of rubbery particles having an average particle size
of 15 nanoneters to 15 200 nanoneters in diameter on a wei ght
aver age, .basi s, to form aggloneratedjparticles. 2. The process of
Claim<l wherein said rubbery particles are selected from polybutadiene

20 parti chggy RARASTREORBERTO LARERAHTIRE BOUND POLY.( ETHYLENES

process of ) Sal d pol yoxyet hyl eneé has a nunber
average nol ecul ar—werght of between 1,500 and 50, 000. 4. The process
of daim 1 wherein said, 2 agglonerating particles conprise
from 75 percent by weight to ABEEBAET,OFHE DLSCLOSURE crylate, and from
0.5 to 10 percent Abyprmwt tnaltyo:he/ebl‘ml\ﬂmcba:s@ﬂ a@gtLMetr@.h:ath\BI ght
of said aggl oner at part| 3 Th rocess Caim 1
wherein sai d aﬁb‘hg r 3 %“:ﬁﬁ [ glf‘ef hﬁ%b% fatlla%'e&cf weTBﬁt p&\?&legée

di aneter to nunb&nva\lmgprddanéngr anfagglomenatifgaagert Ovhich @.s inThe
DS ot o omche! S NoBal KL P 291 60" VML ORAE hh Y Bhpsdcf

copol yneri zatl on and sai d aggl oner at rocess of
wherei n said proddgh molecular weight polyoxyethylene bound therein.

The agglomerating agent is admixed with an
elastomeric latex to form agglomerated elastomeric
particles" The process results in the formation of

10 uniform size agglomerating particles, and utilizes a
non-surfactant form of polyoxyethylene., which can be
utilized in small amounts to yield the desired
agglomerated-'elastomeric latex. The agglomerated
particles may then be utilized as the substrate for

15 graft copolymers, such as acrylonitrile-butadiene-
styrene graft copolymers.




5 - - -consists of said copolynerization and sa

The process of Caim 1 wherein said polyoxy fﬁ?ﬁéﬁémﬁ&§5ﬁﬁﬁﬁﬂ
aver age nol ecul ar wei ght of between 2,000 and 10, 000.{10 91 ﬁgﬁe (o]
of Claim 1 wherein said vinyl functional noieties E@&ld ge »&@b

are derived from met hyl met hacryl ate nononer. 10. The  process —of
Caim 1 wherein t he copol yneri zati onl®f step (A) further contains a 15
pol ymeric seed particle. 11. The process of Claim 3 wherein said vinyl

functional pol yc@y@imgl ene is the condensation product of [err] and [err]

wherein R and Rjare Angegeadentby BudeaeRating iSidxdd kot SURBFnd N 1S

polymers comprising:

(A) formation of an agglomerating latex by
radical copolymerization of (a) an
5 ethylenically unsaturated monomer, and (b)
' a vinyl functional non-surfactant
polyoxyethylene; said copolymerization
taking place in the presence of
water, said copolymerization - resulting
10 in the = formation of polyoxyethylene
bound - agglomerating particles; and
(B) admixing said agglomerating particles with
a latex of rubbery particles having an
average particle size of 15 nanometers to

15 200 nanometers in diameter on a weight
average basis, to form agglomerated
particles. '

2. The process of Claim 1 wherein said rubbery
particles are selected from polybutadiene
20 particles and comonomers of butadiene particles.
3. The process of Claim 1 wherein said
polyoxyethylene has a number average molecular
weight of between 1,500 and 50,000. |
4. The process of Claim 1 wherein said
agglomerating particles comprise from 75 percent
by weight to 99 percent by weight butylacrylate, -
and from 0.5 to 10 ©percent by weight
polyoxyethylene based on the total weight of
said agglomerating particles.
30 5. . The process of Claim 1 wherein said
fhiagglemeratlng ‘particles have a ratio of weight
‘ “gyerage diameter to number average diameter of
between 1.0 and 2.0.



