REEESS OF PREPARI NG LARGE DI MENSI ON EMULSI ON POLYMER PARTI CLES o2 =re>
"er *AND USES THEREOF The invention relates to |arge dinmension enulsion

"W’ “particl eEBR%EBS@F mgég&rzm@ EA’R%E DMM EMEBLSION enul si on
p-' yrrer partigles an process s__ of manufacture. According to tEe eresent

prepari ng emul sion poI yrrer part | cles conpri sing: pol yrrerl zing at | east one
et hyl enical ly unsaturated nmononer in an aqueous 10 nediuminthe presence

.ﬁgémtam FROMARAHoR- §e1ta@e§bwt1a§%ewxahénﬁehceahu1d@aﬁeg>d;9méte pattidles,

y reactants and optional organic additive, of a substanti al ){
wat er - i nsinupositiomsheqritainiogpthey riargec dimenisiary emwlsiosc peliymen rpattiicles and
—<consisting of hydro hob c- hydrophilic bal anced al kal i ne sol ubl e resins and
rlaeeinopho 9Cﬁ§ﬁ&¥ H?‘P?E ¥t 8ced acid sol uble resins, 15 ii) an
amount of a neutralizer conpound effective to render the substantially
wat er -i nsol ubl e anphi philic polyneric stabilizer soluble in the agueous
medi um  whetarding doda rfirst mapecteof dbeppresdnt Snvention aliefe ésnprovided wplarge

consi str of argani ¢ hases, ni ¢ bases, aci ds and i nor anic
e mrrﬁw aemrﬁe%dpeirvger \Rerhels | offalRAble, Erommaer cilep
m)norrer [ r@gm Impq@lﬂj
under oo d ?é)éns V\h‘lﬁg rﬁ&d\?(g)% Og[ci] ontg Ogél(}ﬂﬁg*&g% ﬁtf/ll Igé anphip :&?Ilg
“por e | mrstaarlmated enondimer ein the I;n-esquevq:ﬁF)d al stabiizer rsyamnm rroauaining from
ol ymer rt| I the Qve roce cordin further
ears ot D5 T BRelehS e cent rlm Mn@fﬁcap yaieTic Stebilizex baged

e STON AORKESbHA2frdrfhfet 9@5&5& Cerl Al OB A0 ute] dedh

rati o polynmer particleé, on paftic
%BSI t |pn1ynmrpcr |$ab1@zlear1gesel|ahtafd (fabnpahter groasp amdtsiétmglsntf biy drophiobéc-

l | Calay% ﬁglaicgdr? élfu‘{’é %é)ﬂl%lg ggéltnl S0 (iu{filze w(x;t att)xl'gna lic r‘r)rgl gtlog(ggamc.
base and hydrophobic-hydrophilic balanced acid soluble resin. solubilized by

organic or inorganic acid, ii) a free-radical polymerization initiator; under
conditions which favour the continued solubility of the primary amphiphilic
- polymeric stabilizer, and adding additional monomer in a controlled manner to
KLlimited  cause the spherical particles to grow into stabilized large dimension emulsion
particles, and eptionally continuing to add monomer to cause the large

dimension emulsion particles to grow.

< - According to a second aspect of the present invention there is provided a process'
) 12t sentence

oyés mentionn  fOT forming a large dimension emulsion polymer particle wherein the process is

d’un pouvoir

as defined in the first aspect of the present invention.

According to.a third aspect of the present invention there is provided a high

aspect ratio emulsion polymer particle containing functional groups.

According to a fourth aspect of the present invention there is provided a

crosslinked high aspect ratio polymer particle.
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stitute sheet - 1 Septenber 2000 -2- Preferably, the | arge dinension
il sion polyner particles are high aspect ratio emul sion pol yner | atexes.

..-Préferably, tHCqording dpnaarfsfrla)rasmgt of dtheppresent ipxentioncthese ds sprasided| a high

il si on poly rom2 to 50 mcrons in dianmeter.

ferably, %ﬁﬁél r aﬁéﬁi’@ﬁ‘ﬂf Is either an al kali-soluble resin
t ai ni ng from about 5 to about 75 weight percent acid-functional nononer
havi ng a nol ecul ar wei ght greater than 1,000 or an acid-soluble resin

d h ter tham 1,000. Preferably,
anic addi { O RSPREBRPANNG ¥t FEPERNS) PUHAS gr oup consl ot i by of

rophobi ¢ al cohol s which contain from6 to 18 carbon atons, surfactants,
yvinyl al cohols and coal escent agent. 15 Preferably, the process

g0 a large ?S,l{lﬁﬁg @glhbﬁge 20 Preferably, in the high aspect ratio
| sion poly rt|c e the functional group is selected fromthe

up consi sting of am ne, hydroxyl, acetoacetyl, N
! Preferably, the large dimension emulsion polymer particles are high aspect ratio

emulsion polymer latexes.

Preferably, the large dimension emulsion polymer particles are spherical

emulsion polymer particles of from 2 to 50 microns in diameter.

Preferably, the polymeric stabilizer is either an alkali-soluble resin containing
from about 5 to about 75 weight percent acid-functional monomer and having a
molecular weight greater than 1,000 or an acid-soluble resin containing from

about 20 to about 70 weight percent alkali-functional monomer and having a

molecular weight greater than 1,000.

consisting of hydrophobic alcohols which contain from 6 to 18 carbon atoms,

surfactants, polyvinyl alcohols and coalescent agent.

Preferably, the process comprisés the step of adding to the prepared high aspect
ratio polymer particle a solvent or additional monomer in an amount effective
to swell the particle and to cause the high aspect ratio polymer to change its

shape into a large spherical particle.

Preferably, in the high aspect ratio emulsion polymeér particle the functional
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Preferably, an organic additive is present and is selected from the group

b Atk o

tai ni ng frdecrding 2@ t@o skt utaspedw@fgthe resent damentibRatherfeus tprovdtded a

ri ses the Axcopdiorg tcddlsegenth asrpeqtrdpﬁleeprésegh uacsqmmn there ds proyided the use
,tlcleasol {lor%%gt norrer ffetlveto swel | .
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al%anol am do, oxirane and acid. Preferably, the high aspect ratio carbon
%’;i cle is fornmed frompyrolyzing a high aspect ratio polymer particle.

' P8 er abgnoup heseleotedsfronoithé ropr consigting exf amine) dgrdroRyk fanesdrcetyl, IN-
conposition is any one of a goatjng with a pignent volunme concentration
near or akapel Q, oxfrapg|angl 8t vol une concentration having i nproved
mud- cr acki ng resi stance on porous substrates conprising pignent, binder and
hi gh aspect ratio polymer particles; a joint cement and the particles are

ded dh asppriferablly,otheatiighcdspect ratib.earbunt patiiceripfoimed ¢romqeyrolyzingza high
t her nopl astic nol di ng conposition wherein the particles are high aspect
rati o paaspest satio polymerpari¢lei ous conposition having i nproved fl exural
strength conprising inorganic materials, wherein the particles are high
aspect ratio particles. In one enbodinent, the |arge di nension emul sion

1€pese/ mer Pﬂfé&a@ly?ﬁtr@r@rh'gcéitmr)ﬁn’thémdmpmbs/aﬁﬁiadef.angi ng fromparticles of

in% 4 mcrons 1n length and 0.3 mcron dianeter to particles of about 800

icrons in length and up to 5-10 microns in dianeter. The shapes of these

parti cl rean fr, -|lke tqQr te t ds. t
enbodi ne {e,fg{%)gy,{ éﬁg]ecg%ﬁﬁé#é &n?ser?aﬁé Ptg% §}c()lay#§fgﬂﬁgr{v?@‘l éspg}gg{égr@)ﬁl{l&
parti cl eoridentfatici Gear lordalbowd ehe fdritieal piigtnansvblurdé doneentrationnhabing

+ Rhcesses of the invention, |arge dinmension enulsion polyner particles are

FF8ducedmproved anyd-aprking: zesiptance PR sporaushFybstzles OMRTisNE RIBMEH,

rvent: dRar e BB @SBl RS BOMIRER SRRl ariCTulbARERT R8P arislen,,
aqueous gRAinighWaispBct FatR) NPardidles;t iaClthepindplasti€r mdY4irggn composition; a
terical thermoplastic molding composition wherein the particles are high aspect ratio
particles; or a cementitious composition having improved flexural strength

comprising inorganic materials, wherein the particles are high aspect ratio

aining particles.

ving a

; from In one embodiment, the large dimension emulsion polymer particles are high
ving a aspect ratio polymers, ranging from particles of 3 to 4 microns in length and 0.3

micron diameter to particles of about 800 microns in length and up to 5-10
microns in diameter. The shapes of these particles range from egg-like to rods to

gr oup extended strands.
atoms, |

In another embodiment, the large dimension emulsion polymer particles are
spherical particles which range in diameter from 2 microns to 40 microns.
aspect
fective In the processes of the invention, large dimension emulsion polymer particles
nge its are produced. Both large spherical particles and high aspect ratio emulsion
polymer particles can be produced according to the process of the invention. The
process involves emulsion polymerization of monomers in an aqueous
‘tional medium which contains a particle stabilizer system.

[RTRI

3 " This Sheet Has Been Replaced



»- I n one aspect the invention provides an enul sion pol ynerization
pdacess for preparing |arge di nension enul sion polyner particles conprising
ofii) stabilizer system coa,t ai ning from.about, 0.5 to .5? wei ght, gfécei]t of. .
pifi mary anphi BFRaTang daxgecdiaensioh; ¢uision RAIYMET RaTLicies; CAMRHEHHE Polymerizing
rdact ants, an t | ' | L ' ' the %ﬂi bideiigs

i-4 sel ected ng)?r#%sl&lceH}ger Sﬁ{;ﬂ %ﬁgﬁlgm%‘tgfatﬁ%r" \g&'ﬁ’g‘&’cﬁh?ﬁ%ﬁ | |C§ %ﬁa ans'é%l%;ﬁ&er
algkal i ne sol upystefre ebitainingd frona exboutt M50y Bdiveight ipescaretnof pbimaryaathphiphilic

hydr ophobi c- hydr ophi | i ¢ bal anced acid sol ubl e resin solubili zea c%,orglam c .
>dt i nor gani ¢ Relymerigstabiliger hased oy the tainl pronormer rFeactants; And; eRienal erganic

|

pqlyneri zi ng ki dreaaspentethat inventiam|providesanr etnedsionnpoiymerization pprosess dor %

el 7% 0yl L SN AR S R b g

pgl yneric sta I'zer,
3 cause the gpligydPhdbichyddrophilic Balanced calkhbihe! solabld aesin dolubitized with
| sion particles and, optionally, continuing to_ add m)nprrgr to cause the

drge di mensi ORgaRigl eF dnopganicchase apddhydrophichirhysspphilic balancedyagidegaluble

b i O o : | : i St ta
sel ect od nituReroraiest eSS, B KBIaAHC PO pBRP U C78: B Pliea
system cont ai P&l}&néfiizﬁﬁbu infidtop iuridernednditions whithi favoerther contiged solubility

cliasses: al kali-solubl e resins and aci d-sol ubl e resins, respectively, that
cant ai n bot h @f dthsproimaryn@mphiphilia iRolymeriat sfabpizempanghadidingaadditional

e e 91 Ry AP SRR PR B o

ami do, [err] $iabRized Fge diftésid®enhuldion Pamiclbs ahl, ally, ebntinuing to add

hydr ophobi ¢ groups include al kyl groups (of the general fornula [err]
hfivi ng gr eat emanamentpgeuse the lasge disension eppulsignoparticlesio g50wh as

| B l Stabilizer System

1 ' The process of the invention involves the emulsion polymerization or
4 " copolymerization of selected monomers in the presence of a stabilizer system.

The stabilizer system contains a primary amphiphilic polymeric stabilizer from

is one that contains both hydrophobic and hydrophilic segments cdvalently |

bound to the same molecule. Examples of hydrophilic groups include -OH,
amido, -O (CH;CH-O-)m H [m=2 to 70}, -COO- NH4+, -SO3- Na*, and -N(-CH3)3+Cl-
. Examples of hydrophobic groups include alkyl groups (of the general formula
CnHa2n+17 having greater than about 6 carbons to about 20 carbon atoms, such as

octyl, nonyl, decyl, undecyl, dodecyl, etc. as well as cyclic (i.e. cyclohexyl) and

aromatic groups such as phenyl, tolyl, and arylalkyl groups such as nonylphenyl
and t-octylphenyl. '

e g it 00 o o

The polymeric stabilizers used in this invention, whether prepared by means of

NVIEEORS . L et s g ea .
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one of two classes: alkali-soluble resins and acid-soluble resins, respectively, that !
contain both hydrophobic and hydrophilic segments. An amphiphilic material




oct¥I, nonyl, decyl, undecyl, dodecyl, etc. as well as cyclic (i.e. ]
cyclohexyl) and aromatic groups such as phenyl, tolyl, and aryl al kyl groups .
Sﬂé\gr as rmdk, psiespension, tsobatiphploengmulsion puolymeerizatidmbidchnéques i see iall
t.his_i nvention, whether epar b s of -5-_hul k, suspensi on,

B3INR | on ararlarised by PR REe o el oPBERIn ARk BYSFePhE BERRPHI®er | 20d by a
Jipkapce of hydrophobi c and hydrophilic properties. These polyneric
stabilizers can be prepared by typical free radical addition polynerization
philées s esTheseBplokymesicusfabilizersspan beo prepambde vyl sypicalpteeneadiral iaddition

rocesses are descrjbed in "Polynerjzation Processes", edited by C. E..
‘%@H?q dknRPYMEHIALIAN cPracresesns, 7. SPHAtERy cBUSPENSIRE 3R n§";31‘§38ped

g | si_og . ' i s 0 : ¥
"y EE RO pPHcased AEE deRHBR BhCTRINGSAZMION ThCHRs! Wfted by
dwvithobut & eBeSdhildéknedht) JohiroWiley andddrise 1975.r Preferrddeare thessingdprepareds,
u as SMA 10%85_(MN1600; aci d nunber 480) avail able from ARCO Chem cal
ﬁi}ﬁg’any, bih empdsiony and, selutighp PolyBrerizatian Pradessesyai Mank eaRvAIIoNal
RBEATET | i3k ABM | diRbSreathe SLENCLUTRORRY A PLIRNERMPARGL! Hetnsle AF, o
primary pgoyneric's af)ﬁlzers are inportant elements in pfoducing th

bilityue andiisotaxpbarictinakid iacid polypesr ahdt thes styrens) imaleic &nhydtide resins,
ol ymeric stabilizers can be prepared fromconventjonal ethylenically,

RRRE ur atsahadti SH Ayl 000AdWEn 609/ adid cxumpar 48AL pualdablerfrom AR{garchemieal
w250 o TRRI 1514 Y RETREE CRafilch W (REORUASNP e ATUEN S gfphit

ogagdt er tljtﬂynﬂé}wstﬁn&@gl yneric stabilizer generally has a

The structure and performance properties of the primary polymeric stabilizers
are important elements in producing the unique and unexpected particle shapes

of this invention. Suitable polymeric stabilizers can be prepared from

n or conventional ethylenically unsaturated and vinyl monomer mixtures that
/stem. include a high proportion of acid- or amine-functional monomers and that
“from . produce, by emulsion or solution polymerization, a polymer product having a
7, that molecular weight greater than 1000. The polymeric stabilizer generally has a
aterial molecular weight less than 15,000 weight average molecular weight. The
lently preferred molecular weight is from about 5,000 to about 10,000. Polymeric
+ -OH, stabilizers of higher molecular weight generally are not preferred as they develop
33+ Cl- viscosity upon neutralization and may become too insoluble in water to be
rmula useful.

uch as

1) and The polymeric stabilizer used in the process can generally be prepared from any
>henyl known polymerizable monomers which are ordinarily used ‘in emulsion and

solution polymerization and include, for example, ethylenically unsaturated
monomers, aromatic vinyl monomers, acrylic and methacrylic esters having an

:ans of alkyl group of from 1 to 20 carbon atoms. The functionalities in the polymeric
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| ecul ar wei ght | ess than 15,000 wei ght average nol ecul ar wei ght. The

referred nol ecul ar weight is fromabout 5,000 to about 10,000. Polyneric
‘dtabi| i zer s oftabilizen can|becincorpacated: thravughathe usecof fungsrariad rmemamenrshizy the

o be_lset ul . PoRmER EyRBRAHaR of o PosTBOWARRE ipo il Bl shedinty o

‘@repared from any known pol yneri zabl e nononers which are ordinarily used in
-gnul si on and sol ution polynerization and include, for exanple, . :
gt hyl eni cal | y Thesatidicafurntticvabmospmersroft the polypheniostabilizger usedlincthenprocess

thacrylic esters havi

| kyl f fromito 2 . The .. .
Honcti onal i 1 8% dpvas Bonpmats and SngHA aeryIfT Bl dnéthePHRe Asto iajeic Scid,

hr ough post -polynef functionalization reactions. The acidic fu nal
fononer s of t heommhersranad thelikei 7Ehe adkalifunctienadr moaomers ewhivhwiantheoused to

é}nd i nclude acrylic, aciq, methacryl.ic acig,, leic acid, fumaric, crotonic -
And i taconi ¢ make tae nolimeni stbiiAehed RS RIPFESsaATe MIGRROnomeTs and
tthe |i ke. The; '-Itmc_ ' RN ' u Lo :
olyneric sta x?Jflilﬁgieér uéedailﬂrqlgf}*‘xa1 pr oces?gyg?y{lﬁgsﬁl%g%’o?rgg\s} glr{gﬁmﬂtalﬁéwethyl_
, N- di met hy| ageryd ﬁtdlj)N ,Iliaiib&qllrla?ﬁneethgrlthktétmyldttﬁnrbueyt llayxiinaleth/ylatmzthacrylate,
di et hyl am noet hy acrylate, t-bu am noe aGr e )
NN i ety anRDinc e TRy ARAOTORYTe. TR HRAGT TBER € Nkl SHte ¥} minpREopy]
gxazol adi nyl et, laﬂﬁaga&%ﬁﬂﬁgﬁéggﬂ%ﬂ ?%gh?%ﬁl%@,hﬁnﬁrtﬁé‘?ﬂ{e‘?d amount of

aci d-functi onal “nonon€rs I s about 75 wel ght percent and the
prieferred amount of al kali-functional nonomers is from %

ti:rough the uperbid Lk?ﬁi&rﬁ&?aén GRRERIE dcid,! BRIfBAlY BB B‘(&Rﬁf\éﬁ,&?ﬁ@ég)hoﬁc acid :

3
The preferred amount of acid-functional monomers is from about 5 to about 75 }
weight percent and the preferred amount of alkali-functional monomers is from ¢
about 20 to about 70 weight percent, respectively. However, the level of

functional monomers required for the formation of rod-shaped or large spherical

particles depends significantly on the total composition of the polymeric

stabilizers. For example, if chain transfer agents that contain acid- or alkali-

functional groups are employed, the proportion of acid- or alkali-functional

monomers to be employed should be altered to account for the effect of the
groups contributed by the chain transfer agent. The resulting acid-functional or

alkali-functional polymeric stabilizer is then solubilized with alkali or acid,

i respectively, to produce the soluble polymeric stabilizer.

Chain transfer agents (CTAs) are usually required to obtain the preferred 5,000-
10,000 molecular weight for the amphiphilic polymeric stabilizer. In addition,
the hydrophobic, hydrophilic, associative and steric spacing effects of the chain
transfer agents-have a profound effect on the formation of large emulsion
polymer particles. Examples 16-43 illustrate these effects. Hydrophobic CTAs
(Examples 16 and 17) gave 65 BA/35 MMA rod-shaped polymers. Less
hydrophobic CTAs (Example 18) gave large spheres, while hydrophilic CTA

-
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abBdut 20 to about 70 wei ght percent, respectively. However, the |evel of
fungtional nononers required for the formati on of rod-shaped or_I|arge

& nh-MBA, Fxamplee324 gguaasmallgspheresnt Pying hysiropbehic $uchods of the

s ' [ ] . r ) ' | : nt ai n
R AR P ferhlety Rk AR sfercapelif iy HeRpl e BRAE, RFPFRCI 0. "o

al kgi%@gqekgﬂylemmﬁdtz@),be enpl oyed should be altered to account for
the effect of the groups contributed by the chain transfer agent. The

35 eisul ting acid-functi Ional or al kali-functional polyneric st ﬁbi | i IzerI i s then
1501 i R st AR cominetfi i I VBGL WB phbBI A HERREEPT RAHE Fed 1o
dobt gétadeby] RiepéAptafchrid PRE behlyD tereRpRny vilhiicharna{led @ tothyrdphidbidi | i C

pol ymeric stabilizer. In addition, the hydrophobic, hydrophilic,
toas sgroups thatmack: efficenplycbagawde oftlespisterie kimsirance,amAyresghinits have a

prof cund effect,.on e formation_of, LLarge enul sion polyner rticles.

dE, cpgibRterie sEbiigits thet o {RLERArrnatiE ¥ aivh e Bol ekRParf iy  co 16 and
vy117) gave 65 BA/ 35 MVA rod-shaped pol ynmers. Less hydrophobi c CTAs (Exanpl e
18) gave | arge spheres, while hydrophilic CTA REPLACEMENT SHEET 25 JUL
e,199Hydrophilic CTAs $ikes hyduoxyethyttmercaptan meregeto-1,2- gropradidix bl e 22)
gave _snal |, spheres. i ng_hyd hohy ¢ ch n-hexadecyl rcaptan,
1o raReepic Rl oRpnah B R FAPTRISE Ty £ 2o, 0 70 Yeostiirte (RREnDI oo
19, fHe AYrdphilitVON-tbhaminRes CTA A7Bups"®Msht 'aQBnéthth/thé Bsh¥gaRobi ¢

n- hexadécyl “and n- octadecyl nercaptan and the benzyl nercaptan,” which may
| easegmemty (ireapipoby carboxylic acid), thus diminishing some of the electrostatic

5 forces, and results in hydrophobic-hydrophilic forces balanced enough for rod

B T KA

n formation.

al  The level of hydrophobic CTA, such as n-DDM, in the ASR has an effect on the
ic  particle morphology (Examples 31-35). Example 30, which contained only 1%
i-  n-DDM, did not form rod-shaped particles; the poor solubility of ASR in Example
al 30 is believed to be the reason. When excess hydrophilic CTA, HEM or 3-MMP is
¢ present (Examples 39 and 43), the ASR polymer chains have electrostatic
x - repulsion force stronger than the hydrophobic-interaction since in the low o
i,  molecular weight ASR, there are fewer BA units per polymer chain. These

changes in the balance of hydrophobic-hydrophilic character are believed to be

the reason for rod-shaped particles not forming in these examples.

(9]
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n, As mentioned above, the type and amount of l:tydrophilic monomer used and
an the nature of the CTA used to make the amphiphilic polymeric stabilizer have a
m  -pronounced influence on the large emulsion polymer particle produced. The
18 hydrophobicity of the ASR backbone also affects the production of large particles.
35 There is an appreciable increase in the hydrophobicity. of alkali-soluble resins as
A butyl acrylate replaces the less hydrophobic methyl methacrylate. Small amounts
R
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roups that pack efficiently because of less steric hindrance, may result
n polyneric stabilizers that are too hydrophobic to give |arge polyner

particles. Hpdrthehverychgdraphobic mpuomeretsuch asdodpcyn, hexadegyl-oand2octadecyl

hlong with the charged segnent (i.e., poly carboxylic acid), thus

fi'm.ni shing sone of the electrostatic foreces, and results in

ydr ophobi c- INeutrplization fafr ASR bal anced enough for rod formation. The | evel
bf hydrophobic CTA, such as n-DDM in the ASR has an effect on the particle
jror phol ogy (Exanpl es 31-35). Exanple 30, which contained only 1% n-DDM did
not form ro"‘l‘-ﬂ@ﬂ@ﬂtﬁﬁ&&f GbE

believed to be t

3 !
e reason. When excess hydrophilic CIA H

fopandi ol , nd 1- - 2- | _qgi | 3 25 and T
5P oost ethedrriafe haud iroRninatedse bBthe i AR RoR o s Shapsd pellyers.

he tahﬁam%uu@%l R ifs¥dOfn ﬂ&f%gkﬂagé;c,&g{%vgef%lé&ed

present (Exaifpbms tB® arghnis)andhinoxganpolalkelis cimad nindnade, ¢brectxample,i sodium -

repul sion force, stronger than the hydr QRi.c interaction since.in the |ow
mof ecul ar Weil'@?qm;&ﬁ@' Pﬁ@%“éﬁ?‘e“ﬁ’@\ﬂé‘lﬂ%ﬁp@ SBF&W‘}%F”HHQPW“‘F@QO"“AQ'
changes in thes nc 0 | €5 PRI hEe C ct : |

be:ithe reasoﬁﬁ?gﬁir?bd-gggéggég%a%ﬁl g?sﬁz%rt)p f ?)*rdrhh%sé ig?\llé?he{s; g{%gt easl,ﬁ ﬁ% afid
ment i oned abadriethdrialatine, and quaterhary amyitesphThe meutnalizer foretheratid seluble

nature of the GTA used.to. make the anphi phili.c polyneric,. stapjlizer. have a
bronounced | RETBEHSEIN ThE HIACES GomIRS BREARIR,AG YHRHERRis BciioRRa Al for
hydr ophobi ci : : i :
DA e f Rladlpib Ry ASRIIGRK A 280 14 SpiBhe RISHEARTa s ke

al kal i - sol ublTher sgpenandsarhount ofiareutralizerspisaden theeptacess fiy chopéwlineach case
met hyl met ha%r ylate.. Small amyn

l polymer composition, and on the morphology desired.
Triethanol amine is an especially favored alkaline neutralizer for the formation

y of rod-shaped particles. This may be due to the adsorption of this organic

amphiphilic amine along ‘with the polymeric stabilizer in a manner that

decreases the mutual repulsion of the ionic heads in the polymeric stabilizer and
in this way decreases the electrical work required to form an assembly of
particles. ‘Triethanol amine may be used as the sole neutralizing base er in the

admixture with other volatile or non-volatile bases.

hydrophilic balance, also effects the shape and size of polymer particles produced.
Polymeric stabilizers that are already appreciably hydrophilic by virtue of a high

proportion of acid (or amine) functionality are less influenced by the degree of

neutralization than are more hydrophobic, less functionalized resins.. We
observed that when unsolubilized ASR was used, only regular small spherical
latex particles were obtained. Rod-shaped particle latexes were obtained once the
ASR was neutralized by the base. Some solubility or swelling of the ASR is
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The degree of neutralization of ASRs, which usually effects the hydrophobic-
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of the very hydrophobic mononmers such as dodecyl -, hexadecyl- and oct adec -
met.hacryl ate have a strong influence on the formati on of rod-shaped
pequired sto aableltheaainphiphiliSRiwractezuof dhezpolymerichstabilizer tsol ubl e
resip useg]ae[n t he g (}Yaass can be selected fromthe organic and inorganic
SAmetiqns i, foe AAEPOHE PRSP exanpl e, sodi um hydroxi de, potassi um hydr oxi de,
l'ithium hydroxi de, ammoni um hydroxi de, prinmary, secondary and terti ary :
am nes such as triethylamne and triethanolam ne, and quaternary am nes.

Theaspthe striucnhare &b ithe IETAg ithle swhabht of €T Asusesk the rvinlyd monomesscan be
organlc or anlc a I ds and incl ude, for exanple, hydrochloric acid,
selected dac@r(fgw &qalteflarm ﬁeﬂﬁalamsaﬁase HoFi aqit) e 89pe and &
s n eCage based on -
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rmati on of rod-shape

especially vored al k neutrag r.for the
QéﬂWS@Il@ "‘Fﬁ?%u #ﬁy"’%‘g%ﬂ&ﬁ‘%b“?’hécg \"Ble’@ﬁ"@f this organic anphiphilic =
amne along with the polyneric stabilizer in a manner that decreases the : o
mut ual repul sion of the ionic heads in the polyneric stabilizer and in tm s__._ o
mdediniiagse provess;| thet decisionvavhether tor ese tn icidrsalabis oendikuliof RS
particles. Triethangl am ne may be usegﬁgs t he sol e niutraIH%fm ng base or Jn _
splaiblelRolymaricyistabibizee riny theynoeess inbased| on ithe pELdimityref dheree of & v -

S u f t ydrophi lic
ggﬁé‘%g}g%ﬁ%hgﬂrﬁ%@s %emsigapseagn !ugilngé %Slgﬁe ‘g"‘ m&g fSgoduced 3'-.' _
Bstupitityi of thieaAERI zA&rpolyhadricstabilizee adlyichip laecarbbkylit udidsflmdtionaby virtue “of .
a high proportion of aC|d (or amn) fupct ality are Ie i nf.| uenced by B
resin polinlibized b hasgr max .hsnrqme ridsah eﬁt;bu w&lﬂltwm acxdifct i onal i Zed

fg\ﬁag{eﬁﬁlss %%ho% %{adfmtoﬁ\g??ﬁo“emrybltbal ne S 0 -s ape 18"&1%11{ Co A F-

rical Tatex par es were particle | atex
mbﬁiz&&t iould bacthd Ipeeferred one for manufacture of an acid-functional TRt

ST -.-_g-::p,-‘;,-:u:mm'.'
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polymer, as well as for polymers composed of monomers that are unstable under
alkaline conditions, such as vinyl acetate-containing polymers. Alkali-soluble

resins are preferred polymeric stabilizers for use in the manufacture of amine-

functional polymers as well as alkali-stable polymers.

The stabilizer system can also contain other organic additives which influence
the morphology of the particles. The organic additives that affect the
morphology of latex particles include hydrophobic alcohols, hydrophobic
amines, ionic and nonionic surfactants, polyvinyl alcohols and coalescent agents.
The presence of hydrophobic alcohols, nonionic surfactants and/or ionic
surfactants especially promotes the formation of long rod-shaped latex particles.
Preferred hydrophobic alcohols for use in the process are alcohols in which the

alkyl group is from about 6 to 18 carbon atoms.

It is taught in the literature, for example, H. Hoffmann, Angew.-Chemie_Int.. Ed.
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“ASR was neutralized by the base. Some solubility or swelling of the ASRis

equired to enable the arrEhi philic character of the polyneric stabilizer to
tunction i n Engl. 279093243988 hthat smallsameunts ofprgaricomaterinls, gapesially

hfe CTA d, . VAl | t ' ' f

ot ubi |1 21 nDRBIPRERE ARSI RGIeRLSE, aftorb of Bidsler S BThiR) afTHEY, prodice
Yariabl es thphriéd edariges 11althecEriefcalyidi @il @ ondentritior i(QMCANSE surfactants.
el ectrostatic repul sions (the anphiphilic character) of these | ow nol ecul ar

SRR AN W,

i ght al kalShorter ghaia alsphplseare gdsarbad, mpinly)im the L1pep postiont ok the anisells, -

The. process aas i 2fe Sk water infortilsy wire el BBy ANk S Resef quiday.
especi al |y gnislohediztd Reafty %ér{ﬁhp&lcbﬁaw LRERIEENbOPhré Pelibed ity 1 indstpoeited

A polyneric stabilizer which i's a carboxylic acid-functional resin

sol ubi | i zed ipto kheemicedlar arrangetoent maisdy bl thebguterepertion pbthefcare dnd the -

materials such as acid:functional nmononers. .Therefore n,acjd: sol ubl e. .
Tasin ot abi HOIEREHELHZRER i e, rEe Qacersedy Bire it Aistiaref ff b focated in this
aci d-functi gpgh, mhy&gjﬁq@éf walktives frPEhiB%!We’&ééb@QQﬁ@@létftrim”W&kSr_eﬁﬂi’xted
are unst abl e under al Raline conditions, such”as vinyl acetate-containing

pol ymers. Altedorms ahdssembly iof partiglesrby clecrasing yhae mutual zepulisien of fthe iopie
in the manufactur.e of ar’T' ne- .functional polyners as well as alkali-stable
bol yners. THE3GSIB; ﬁ?\ez}é‘? YE%‘?%W@&?F% so contain other organic additives
whi ch influence the norphol ogy of the particles. The organic additives
‘that affect the norphol ogy of |atex particles include hydrophobic al cohols,

ihydr ophobi ¢ Sarfantantsi useful asganbof the stabilizercsysters, inpthiege prgtesses ixaide dadic

I n ents, The presence of hydrophobic,al cohqls oni oM .
égaff gitcgnzs%gﬁgﬁﬁta’?gsﬁi Ean?omcs sue/h [ sodiaum (iaui'yT sx?f}a(i‘e, sodium

i - dodecylbenzenesulfonate, and the like, when using acid-functional polymer

_stabilizers, and cationic surfactants when using amine-functional polymer

stabilizers. Nonionic surfactants such as ethoxylated alkylphenols and

ethoxylated linear and branched C,0-Cig alcohols are also useful. When

attempting to make rod-shaped particles composed of polymers of high Tg, it

may be desirable to use coalescent or other softening agents to promote the

formation of the rod—shaped latex particles. The coalescent agénts which can be

used in the process include Texanol, xylene, and the like.

The amount of ASR used in this invention generally ranges from 0.5 to 50 *

weight percent based on the total weight of monomers used to make the polymer
particles. Without the use of additives such as ionic and nonionic surfactants,
the length of the rod-shaped polymer particles decreases and the diameter of the
rods increases as the ASR use level decreases. The polymeric stabilizer can be
added to the reaction vessels as a preformed product or can be prepared in situ.

The formation of rod-shaped and large spherical latex polymer particles depends

on emulsion polymer composition as well as on the polymeric amphiphilic’

stabilizer and organic additives. We observed that when modifying a process
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sgrcf actants especially pronotes the formation of |ong rod-shaped | atex
part.jcles. Preferred hydrophobic al cohols for use in the process are
al cabbich prodiceshlarge dirhghsignoparticles byniraiveasing the Tg afathwdesireds. It is

tadght jo the lit t , T, | H. f .- Chemi I nt. Ed.
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portion. of the mceJ]le, close . to the mcelle-water interface, ere they
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t he partieledi sUsuatly, theentore hpdtopledtsid ¢ nom-polurt g latek hsurfacesathe

Adsor pti on, of additjve% hn t hi.s. way decregéﬁﬁ ;Be,el ctricag wor k r.equi red

to feageater thaadspppijon of Jhestapiizer,y AJRIAre drgPhHic ASR.maY; BeReeRed of ¢ he

| oniy6 Reier BalaiteP A Bibfig S hyRrbhRBbic SHEGALHBALSehesinlerdd RAfh, Of the
stabrlirzer Systemin ese pPocesses 1 ncludeionic surfactants; — anionics
suclthydrephebit polyménuostipositibfigat e, sodi um dodecyl benzenesul fonate, and

the I'i ke, when using acid-functional polyner stabilizers, and cationic L
surfactants when using am ne-functional polyner stabilizers. Nonionic S
Sur%@ﬁ%§@F§#3¥§§¥§§ et hoxyl at ed al kyl phenol s and et hoxyl ated |i near and =
br a hol s are al so useful. Wen attenpting to nmake rod-shaped:
particles conposed of polymers of high Tg, it may be desirable to use ¥

coal escent or of her softening agents to pronote the
The large emuision polymer particles of this invention are preferably made by

Lavy . vy

conventional emulsion polymerization processes using the appropriate
monomers in the proper proportion in an aqueous phase in the presence of the
water-soluble stabilizer system, which includes the solubilized amphiphilic
polymeric stabilizer, and free-radical generating initiators such as alkali metal

persulfates or redox initiator systems such as t-butyl hydroperoxide/sodium

TR o R R TR s B e

metabisulfite. Emulsion polymerization techniques are taught, for example, in
U.S. Pat. Nos. 2,754,280, 2,795,564 and 3,732,184 as well as by Gary W. Poehlein in
"Encyclopedia of Polymer Science and Engineering”, 2nd Ed., Vol. 6, pp. 1-151,
John Wiley and Sons, 1986. |

Cra e

Preferably, the process is carried out by adding, under polymerization conditions,
the monomer mixture of the composition of the large polymer particle desired
which, optionally, may be emulsified in water to an aqueous phase containing
the solubilized amphiphilic polymeric stabilizer and, optionally, other suitable
anionic, cationic or nonionic emulsifiers or mixtures thereof. Optional organic

additives or protective colloids, illustrated by polyvinyl alcohols of various

1B. Kine and G. H. Redlich, The Role of Surfactants in Emuision
Polymerization, p. 263-314 in "Surfactants in Chemical/Process Engineering”, Ed.
by D.T. Wasan, M. E. Ginn and D. O. Sheh, Marcel Dekker, Inc.,N.Y., 1988.
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“Fpromation of the rod-shaped | atex particles. The coal escent agents which
chn be used in the process include Texapol yl ene, d the like. The -
apsunt of ASRmelecular weights and sdegsee egﬂadapﬁgslsp Prh?rﬁ”@ssnio 50 .wei ght
& cent based on the total weight of nononers used to make the pol yner
articles. Wthout the use of additives such as ionic and nonionic

sprfactants, Bhﬁabwﬁ{dhdiﬁeishﬁhﬁﬂdmé}&b@(bdl edowy forat ehie dodsshaped amdl large |

__j'e di aneter of the rods increases as the ASR use | evel decreases, The {
bl ymeri ¢ st asphepical mt@&%mea&lﬁomwu@amc&me@@easrxést% andmehacrylate

o ear | ot OToRERDRNSS At MRl deryThies WORERIA 0. Ak SoRBARHARILHLM Bout 1 ¢
a5 wel | as onéaBophy E@fben afmhbpiiﬁclm&xr%t Blekhylzaky e ethglamladﬂbhtyd%crylate, g

V\e observed that when nodifying a process -11- WhICh produces | arge

di mensi on par 2rethythexyli agrybate; sipdacy! T@rbﬂatﬁhGt@egndedké'm%ltﬁﬁrﬁlﬁt?&e?u@k as

chrmoart on. T Yioabe Bt BESE. B ETEDRe, 0, SHORENIE, lagey

ot hydrophi | i gnsthgBR/ A, dodebp] Adthaérilitel /1 sRANALYNG] nlethBerylRsls! i ed

pr ocess. Adsorption“of a surfactant of stabilizer has been noted to be a
function of the hydrophob| c part of the stabilizer and the surface of t he

pol ymer parti t he_nor e. hydr,ophobi nQn oI ar
oY ace, "the SitBer SRR abBPRARS it SHR Ay i Fiteh e RAcRPIomfrited sty vinyl
ASR may be neggfgd binhyloatiate; RtyAneRnidie, ¢inydR@riatdicoARdbiNe jiké. er@mewspecxauy
ghncountered with. hydrophobl c pol’ynmer conposi'tions, Enul si on Pol ynmers The

ar ge emul si oprpiqrwdermpaomecs dnchide the monevinyidinecanomeatie spppomers yich as,

for example, styrene, o~-methylstyrene, and other substituted styrenes.

maleic acid, fumaric acid, crotonic acid, and the like, may also be used. Similarly,
amine-functional monomers such as N,N-dimethylaminoethyl acrylate and
methacrylate, t-butylaminoethyl methacrylate, N,N-dimethylaminopropyl
methacrylamides, and the like, are also readily incorporated into large emulsion

E
o
{ |
‘H § Carboxylic acid monomers such as acrylic acid, methacrylic acid, itaconic acid,
polymer particles.

Functional monomers such as glycidyl methacrylate, acetoacetoxyethyl g
methacrylate, hydroxyethyl methacrylate, hydroxyethyl acrylate, acrylamlde,
methylolated acrylamide and methacrylamide can be incorporated in these large
emulsion polymer particles without difficulty. These functional polymers can be
post-crosslinked by known methods to give crosslinked, solvent-resistant large
particles. Hydroxyl-containing large polymer particles, including highly
functional hydrophilic material, can be prepared by preparing polyvinyl acetate-

containing polymers and then hydrolyzing the acetate groups to yield hydroxyl

groups.
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torfventional emul sion pol ymeri zati on processes using the appropriate §
m)norrers in the proper proportion in an agueous phase in the presence of "

@ﬂ%iﬁﬁlbnap thb:lnetxahefnrlt a%al(tssqasxt eltsodb&fl len’fployediudlemet practic udl t}ugted t
i R s i ol 8 e
YRS I RHBTOoHS B aR BRU S e R So e:
agodetyl merdipténr )Eﬁélmﬁhgftifesutw fbm@mimiad)l@hdiratmhsﬁolagmts fuledee and LR

Engi neering", 2nd Ed., Vol. 6, . 1-151, John WIley and Sons, 1986.
Pbeomoégnp, ctawbopr tetzachlosider kmj cémmbmqa@m@s mﬁ;&l WEFSARIANz at i on

Pty RrctEn T RRRPE Sty S S AR Btk pRhrthridiak i oo )

aaﬂgﬂhéxyhMcﬁpfﬁa%erat@gaﬁheoﬁ@rumktqadnarmmhphs |herqaptypespionit abi | i zer .
and,” optionally, other suitable anionic, cationic or nonionic enulsifiers .

oncid zrmycér@xyadr}édnerc@pttmrmd thelikec additives or protective coll oids, .
illustrated by polyvinyl alcohols of various [err] Kine and G H Redlich,:
The Rol e of Surfactants in Emul sion Polynerization p. 263-314 in -

ﬁ&%ﬂﬁ@ﬁz&t%rﬂl@ﬁp‘a&hfﬁ%%eﬁﬁ tl@'@hﬂgé rdf%outESb°CbYo Rbbut\vopre, M E
G nn ‘an

heh, "Marcel Dekker, |nC. N. Y., ~12- ol ecul ar
weiaghtpreferabie drom abpowl §5%T \toi abowta90%T sd’qiarnpm@émn tanpenatugesrononer s

R e el R e AR A e R ;'ff N

SHelymer ahidticlés:’ YTRESS tehfpdiabuidic nddyK\faveF Oie 6gpFagdtion rprpcebout 1 to
E {}, ZZa%ar bon atons, including net hy* acryl ate, ggtefigyl acrIﬂ:Bate but yl
apostudated as the mode 'of rod formation. Temperature may also effect the

solubility and the amphiphilic balance of the stabilizer system.

Other ingredients known in the art to be useful for specific purposes in emulsion
polymerization can be employed in the preparation of these large emulsion [:t
polymer particles. For example, appreciable amounts (0.1 to 25%) of water- §
miscible solvents such as tertiary-butanol, ethanol, methyl Carbitol, butyl A
Cellosolve, and the like, may be present in the aqueous polymerization medium. 3

Chelating agents may be present to remove metal ions.

During processing of the colloidal dispersions of these large emulsion polymer
particles, one must bear in mind that they are stabilized by the solubilized
primary polymeric stabilizer. In the case of the alkali soluble resins, for example,
a reduction in the pH of the colloidal dispersion to a level that neutralizes the
stabilizer will flocculate the dispersion. Similarly, a dispersion of large particlés
stabilized by an acid-soluble resin will not be stable at the higher pHs that reduce
the solubility of the acid-soluble resin. Adjustment of the pH provides a way to

flocculate these large polymer particles.

.
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2{=et hyl hexyl acryl ate, dodecyl acryl ate, etc., and al kyl net hacryl at es,

sfich as net hyl_net hacrylate, eth net hacryl ate but ha
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Stmilarly, an Ne:# 814373 ssuedrMarets 23,198%t0 Rraxikal, rienb.yhanmeﬁyl

acryl ate and nethacryl ate, t-butylam noethyl nethacryl ate,
N N- di met hyl ani nopr opyl net hacryl am des, and the like, are also readi |y

i ncor por at ed R N SRS 598 BOLLE B Dot AN SO WIS Dide the;

sUch as glycid acryra oacet ox acry ate o et hy

mpt hacryl at e, mlwwmgeaiuhsgomdsad guide ty Ithoseimtefestéd/ irolpractiting rthéamvdnnon
ahd net hacryl am de can be incorporated in these |arge enulsion polymer
p rticles wthout difficulty. These functional polyners can be

pest crosslink I
| arge parti cl eg\Fj W%(A@f 9’Iagfr}d(eég %o d&”@%‘%“ ?’Q‘E}‘ é‘}aﬁ'fﬁ&ymenc
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g oﬁps %/0 yi el fprnw,(bx@ro@xbgpgp\tex};ctmpi y t% ?}(\Je mechanism of rod or-:-_

large sphere formation is an aggregatxon process that occurs when small sizedf
J ’ spherical emulsion polymer particles, generated in the presence of the primary '
L - polymeric stabilizers, rapidly assemble into rods or spheres. We speculate that
| rods and spheres form by the same mechanistic process, but that the .interactive
| forces in the stabilizer system may not be as well-balanced when large spheres

B form. The shape of the large particle produced is apparently controlled by the

i

I

’ packing parameters of the amphiphilic stabilizer molecules in the assembly of
1

small particles. In describing large micellar aggregates of different shapes, it has

been noted that "one of the fascimating aspects of these systems is the fact that
slight changes in the system on a microscopic level can lead to dramatic changes s
in the macroscopic properties of the system” (H. Hoffmann, Angew. Chem. c1ted=
above). In a similar manner, exactly why particular conditions should favor or-:
inhibit the formation of rods or large spheres is not always immediately evident.

Independent of the mechanistic theory, the technical effect of the invention is

'reproducible.

Optical and electron micrographs of samples at stages in the process indicated

that small spherical particles formed first in the early stages, and then rod-shaped
or large spherical particles formed by coalescence of small spherical particles. The

time for first appearance of rod-shaped or large spherical particles varied with
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_[Zor?ventional chain transfer agents can also be enployed in the practice of%
this_invention, and indeed, in many exanples, especially with hydrophilic,

hi,gher ASR aswrpmymért dosnpéﬁtwr@bl eTansIGPmAtN Rfi bindiT ipheridadnst er
agents such as "n-"dodecyl hercaptan. Exanples of such conventional chain
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f t tion.
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dtrs SN Py meR RSB gBe LIRSS By HBF AR ReD Ohear in

efsfiﬁEnEﬁep’a oSt abi | i zed by the solubilized pr| mary poI yneric
sta zer e case of the alkali soluble resins, for exanple, a

reductlon in the pH of the coll oi dal dlsper5|on to a |l evel that neutrallzés'
t I|zer flogculate the, dis 0 S ersion of :

| Nosafak the Pl emnenical cprbifon Fatereed & dsre 25 SBings ) PTESRBE abBSt abl e at &
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justnment o es a way
Usually, from 10 to 40% fines are present in these preparations in addition to the

"rods and/or spheres. These fines may be separated from the particles and

recycled to the next large particle preparation where they will participate in large

,,._..
340, 7E RIRTSTREATAUSAN

particle formation.

The rod-shaped latex particles can be converted to large spherical latex particles
by swelling the rod-shaped latex particles with either excess monomers or
solvents. High standing monomer levels in the emulsion polymerization

process may favor the production of spheres rather than rods.

The solvents which can be used to swell the high aspect ratio particles to form
large spherical particles include, for example, hexane, heptane, toluene, xylene,
and the like. Nevertheless, the conversion of rods to large spheres by the
- solvents and excess of monomers depend significantly on the polymer backbone.
Highly crosslinked rod-shaped latex particles are unable or unlikely to convert to

spheres by either excess solvents or monomers.

-
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deki red, one may inprove or alter the chenical resistance or physical
prppéerties of these large particles by conventional second stage

poy yeri zations with conventional nonomers and/or crosslinking mononers
.subgeas 1, 3- bufelid Rarticlasl di net hacryl ate, allyl methacrylate,

5 thonIpropane triacrylate and trinmethacryl ate, divinyl benzene and the
te‘(see for exanple, U S. Patent No. 4,814,373, issued March 21, 1989 to

nkel, Jones - ag@a) ' W*m& 861 9 THe Porrh o fi d
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| nFeract iIve forces in the stabilizer system nay not be as vveI | - bal anced

when 'l arge spheres form The shape of the large parti cle produced is
apparently cont Theldidmmstershan g dekgthg <pfatlamtarge dateik parélchaspprqpalred dy this mventxon

PLAOLI 20 ol il e e S35 20 i L RO S5 CEE I Bt e
of| the fascinat hﬁﬁxélé?%?é%notfhet fﬁ%ssdﬁﬁ 40 nicdiénd. 2 Hligh ﬂﬂae%t'x‘il% faQﬂt‘i’&% thh'

i the systemoh a mcroscopic can ad to dramatic anges 1 n
rrETcroscopl c progdiametes foomt 0.8 toyH emikrgns, dndf length upAty e800 ChiEwons iwere prepared.

! Long particles with an aspect ratio of 3 or greater have been prepared.

|
|
|
l

Uses

Potential applications for this invention include the use of large spheres as

flatting agents and to provide superior burnish resistance to PVC siding, flat and

sheen paints, and as the polymerization seed of suspension polymer processes
such as ion-exchange beads. - Uses for the high aspect ratio particles to provide

resistance to mudcracking in pigmented and unpigmented films (especially
coatings near or above critical pigment volume concentration over porous;f
substrates), as reinforcing agents in films and plastics, as rheology modifiers, as
precursors of carbon rods, and as the basis for non-woven mats and controlled

porosity membranes.
The present invention will now be described only by way of example.

In the following Examples, reference shall be made to the accompanyi-ng

drawings in which

-
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beve). In a simlar manner, exactly why particular conditions should favoE"'"' .
r inhibit the formation of rods or |arge spheres is not always i nmredi atelg' '
evi dent. |ndependent of the mechanistic theory, the technical effect of thg

I = ) P ) - : . . ’ : B R
B L L
NshB& 2t ;Yol?h?éi%arti%l& preparéddc toExhmipge 15pheri cal particles a

i
fortred by coalescence of 'small spherical particles. The time for first-
appear ance.of rod-shaped or |arge spherical particles varied with both : . -

C FIAIRELE # 28 g TRion, Ohica eiaDeal, (AlelicalBy 8p807of il tear ance.
ofyshBét fatioSpolytidtepattithassprepapéd ht€drding ke Exampie educt of ten cont ai ned :

about 70 t% rdds or | arge spherical particles and about 30 wt % fines (<400
nm. The level of fines at each interval was determ ned by centrifugation

AHICTIRE 1 isif greiiRefon ciionl Pt HREA ifg BN bl e o 1 o1 oo
( g}?néﬁ%al eg%lsiaf Plgne! piticlesssrepared Qc@)ﬂd@ﬁ%& ExAh1ei 188 (Eb??o:@.art icles -

100 nm) prepdared from excess ionic surfactants but w thoul any ASR did:

nd0 miowrcdiameteshaped or | arge spherical particles; only ~300 nmparticles -

were produced (as shown in Exanple 173 bel ow). Apparently, incorporation of -
ASR nol ecules into the fine particles, i.e., in the early polynerization
stage, is necessary for the fpxmypPprsof rod-shaped or |arge spherical
particles. Not all of the small spherical particles (referred to here as
"fines") present at the tinme of the aggregation process are incorporated

intLo rqds or.large spheres. Usually, from1l0 to 40% fines are present in
t in addition to the

To a plastic centrifuge tube was charged 0.5 gram of a latex and approximately 30
grams of water. The mixture was placed in a high speed centrifuge and then
spun at 6,000 r.p.m. for 30 minutes to separate the fine particles from particles

greater than one micron. The supernatant layer, the layer containing fine

AR £ 3o AR 0L L bR AT PR oL e
. . ' .

particles, was decanted to a weighing pan, and the total non-volatiles were

Jaie
Rl

measured after drying the aqueous solution in an oven at 150°C for two hours.
The % fines were then calculated by dividing the total weight of solids in the -
supernatant layer with the total solid weight (weight of latex times the solid of

latex) charged into the centrifuge tube.

Particle Size Determination |

The particle size of latexes was determined by an optical microscopy (Zeiss
of West Germany).
ABBREVIATIONS

In the following Examples the following abbreviations are used. -

This Sheet
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roxt i@gnd/ or spheres. These fines may be separated fromthe particles and
rec cl|ed to the next large particle preparation where they wll partici pate
in 'Iaqge particl e f ckbleeviationThe rod-shaped | atex particles can be
convejited to |arge soffidlateddls| at ex particles [BulkNahé afMaberialed- shaped

| at éx|:particles W|th ei ther excess nononers or solvents. H gh standing

mongner | evel s | gpe emul sion poly Oéblﬁbﬂé:?ésfinnay favor the
procilubtlon of sp es rather than ro ?ﬁ‘ | vents which can be used to
IJBﬁ

swekl -ithe high a ratio partlcle rical particles
i nckude, for exaﬁ‘g hexane, heptan ac}igﬁ%ﬁ& and the |ike.

Never tihel ess, onverS| on of rods fw her es b t he sol vents and
excéss of nonomeAMESpend signifi canﬂ‘?crdﬁkm DERPIRREL ﬁ?’gﬁl%ﬁl
crogslii nked rod- §Ma$se1@00at ex parti cl Syrene/Maleicanhydrideicspplymetonvert to
sphergs by eitheBAexcess sol vents or Butybaerydate -16- Solid Particles

Rod- shaped and | RpEASpherical pol ynmeﬂqﬂtmeumyn.téhe formof fine
powdier{s can be pggpared from the rod-ghgpe& | ar ge spherical pol yner

| at exq:s by rempvipf wat er and, 1 ex§l LERgQeact i ve -agents
3}1 rﬁes The poI yrrer powder

i f ne
(i nTI udi ng ASRS)%and fine particl esgE
can|be obtai ned }%:M us techni que

as,filtrati h édlng
centiri fugal sepa pray-dryi ng i ttha‘(lll i (ﬂ“ gvent or
by #alting-out, ARAEMA| ke, The di %tr@,uaﬂamleﬁg IBPﬂlafFéﬂaéFge | at ex
par{icles prepar¥édy this invention Vinyl agetate wi de range of di mensi ons.
Preferred di anetHPMAf | arge spheri cdsodeqybmethaciylates are in the ranges: of
2 tp 40 nicrons.MLLAMaspect ratio pN{Metlgdolhattylamide
: GMA Glycidyl methacrylate
AAEM 2-Acetoacetoxy ethyl methacrylate
’; HEMA 2-Hydroxyethyl methacrylate
i ALMA Allyl methacrylate
} TEA Triethanol amine
PPA Propionic acid
' TTA Tartaric acid
¥ HMPA 2,2-Bis(hydroxymethyl)-propionic acid
¥ VT Vinyl toluene
aii | AN Acrylonitrile
[ PVOH - Polyvinyl alcohol
‘ Airvol 203 ~88% hydrolyzed PVOH with 7,000-13,000 - Numbe
Average Molecular Weight
Airvol 205 ~88% hydrolyzed PVOH with 15,000-27,000 Numbe
Average Molecular Weight
Airvol 523 ~88% hydrolyzed PVOH with 44,000-65,000 Number

e SE— e e e e e e

Conco AAS-60S
SLS

‘DS-4

Alipal CO-436
Triton X-405
Triton X-100

Average Molecular Weight

Triethanolamine salt of dodecylbenzene sulfonate
Sodium lauryl sulfate

Sodium dodecylbenzene sulfonate

Ammonium salt of sulfated polyethoxy nonyl phenol
Octylphenoxy ethylene oxide (with ~ 40 EO)
Octylphenoxy ethylene oxide (with ~ 9-10 EO)

CTA Chain transfer agent

Abbreviation

of Materials Full Name of Materials
n-DDM n-Dodecanethiol
tert-DDM tert-Dodecanethiol

18 This Sheet Has Been Re
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di ameter fromo0.3 to 10 m crons, and length up to -800 m crons were
prepared. Long particles with an aspect ratio of 3 or greater have been 3
pHEMred. Uses Pot ent i2aMergpptasthanek for this invention include the use ofi
| grigdiBpher es as fl at tiMethydgeMercaptbproppomatede superi or burni sh resistancer
t g-CpgHsi ding, flat andCuxterethiel nts, and as the polynerization seed of :

S mi on pol ynmer pracgfisse wapgni&g@daxchange beads. Uses for the hi ghf‘_
a? ":
a P

Y%

SRR,
oL

ratio particl €3eft9B R \ﬂﬂfm ﬁ%,aa@nce to mudcracking in pignented
h & oat'i ngs near or above critical pignent

igmented fil ms £espec .
% concent.ration éf‘BB'blbéﬂ‘éﬂg bstraggsé_gy S rei nfor%i n)? ents in
f SERs(FRRENGRYt i cs, a QQéH% Frepsae areecursﬁpé & KggESn rods, -
and as the basis for rbiaFeRe 2@ control | ed porosity nenbranes. The:
pragent invention wil [Isoescottsicdektri bed only by way of exanple. In the
f @l pwi ng Exanpl es, reAsimoniahpelsuléatende to the acconpanyi ng drawi ngs in
\gwezto 52 : _17;] FI GURtE 32,2‘?Aﬂoblfsﬁﬁ,%ﬂaﬁﬁéﬂ\!}rlgﬂbtéﬁi'trill@)crOgrapMmignl f IEgat I f’”-
i gh aspect n e DAk s Pr r NgL1k0 Exanpl e |
1?%@’ GQURE 2 is a trq%ﬁﬁerp}podnﬁg%ﬁég&&rsn gergt(l)cgraztg ?érjr%gnl icatlgaolrrtl 868x) of .
hi gh aspect ratio polyrder particles prepared according to Exanple 6. Fl GURE
3_is a,transm ssion optical mcrograph (nmagnification 868x) of |arge |

S enul si on pol ynmer particles prepared according to Exanple 186
(approx. 10 -mcron dianeter). EXAMPLES

This example illustrates the preparation of an alkali-soluble resin (ASR) for use

as a primary polymeric stabilizer.

A 5 liter, four-necked flask equipped with a mechanical stirrer, nitrogen sparge,

TNV PR S R T P Y BT TN
. N - :

thermocouple, and condenser was charged with 700 gram of water and 1.7 grams
of Alipal CO-436. The kettle solution was heated at 80°C and seed monomers, 12 :
grams of butyl acrylate, 12 grams of methyl methacrylate, 12 grams of methacrylic ‘
acid, and 1.6 gram of n-dodecanethiol were added and mixed well. Five minutes ]
later, an initiator, 10 grams of ammonium persulfate (APS) dissolved in 100

RATO i A

grams of water, was added. Fifteen minutes later, a monomer emulsion, 488
grams of butyl acrylate, 488 grams of methyl methacrylate, 488 grams of
methacrylic acid, 66 grams of chain transfer agent, 1-dodecanethiol, and 6 grams
of Alipal CO-436 in 488 grams of water, and an initiator, 5 grams APS dissolved
in 100 grams of water, were cofed over a period of two hours while the kettle
temperature was maintained at 80°C. The kettle temperature was held at 80°C
for fifteen minutes after the end of the feeds and then cooled to 60°C. A chaser
System, 2 grams of ferrous sulfate solution (0.1%), 1 gram of tert-butyl
hydroperoxide (TBHP) in 10 grams of water and 0.7 gram of Formopon in 15
grams of water were then added. After completion of the polymerization, the
copolymer emulsion was cooled to ambient temperature and filtered through a

100 mesh size screen. The resulting emulsion polymer had total solids of 51.7 %,

This Sheet Has Been Replaced 19
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sp'ed centrif

the t ot al
'an oven at

dIV’IdI ng the t

didjes Deternination To a pI astic centri fuge tube was charged 0.5 gramof a
llatlex and apprOX| mat el y '

3 fine partlcl es fromparticles greater than one micron. The supernatant
.I a ler, the layer containing fine particles, was decanted to a wei ghi ng pan,

r ans € The m xture was placed in a high -
ﬁiﬂn'tW@ﬁ gtﬁﬁ"da! gé ‘é\ﬁbeﬂuﬂﬁkmﬁé} a’ﬂgﬂﬁhﬂf%@' to separate

edim atil es were neasured after dryi ng the aqueous sol ution
err] for two hours. The % fines were then cal cul ated by

otal wei ght of solids in the supernatant Iayer with the total ¢

soljid wei ght ( g&‘f‘ﬂ'{cﬂ%aéﬁéwtsmt erﬁﬂeﬁ:aﬁgh Q-T%ff t@& sétataﬁtsﬁ O?Q#tg?ﬁepefrom at

centrifuge tub
was,. det ermi necbxlynmeqqoskcal m croscopy (Zeiss of V\ést Gerrrany)
ABBREVI ATIONS 1 n the fol | owi ng Exanpl es the fol | owi ng abbreviations are

I"on The par PEsi&e

1
}
1

use . REPLACEMENT SHEET 25 JUL 1996 Substitute sheet - 25

Ju::Ly 1996 Abbrgyiafi OHﬁCL gﬁﬁngwgﬁ} ﬁrgﬂ}- rthﬁ\Aabove gﬁ\ulé\f%gepayrh@% Zglgc%lrﬁ)ée 1){

aciid MAA
I[taconic acid A
acid

dlluted with 500 \&raf¥d of RvAtes whs @hafgéii tha 5 liter four-necked flask and

VPS 2-acryl am do- 2- net hyl - 1- pr opanesul fonic
heated at 68°C. To the kettle was then added 28 grams of triethanolamine to
solubilize the first stabilizer, and a mixture of 10 grams of ferrous sulfate solutton;_
(0.1% active) and 10 grams of versene solution (1% active). Subsequently, three;

feeds: (1) a monomer emulsion comprising 300 grams of water, 6.5 grams of:

Conco AAS-60S (60% active), 325 grams of butyl acrylate, 175 grams of methyl;
methacrylate, and 0.4 gram of n-dodecanethiol: (2) an injtiator, 1.5 gram of 'I‘BI-II"i
and 1.5 gram of APS dissolved in 50 grams of water; and (3) a reducing agent, 2
grams of sodium bisulfite dissolved in 50 grams of water, were cofed into the
kettle over a period of 1.5 hours while the kettle temperature was maintained at
68°C. The resulting polymer contained rod-shaped parti'cles of 0.8 microns in

diameter and 50-70 microns in length.

Example 3

‘This illustrates the preparation of rod-shaped polymer particles with an ASR'

made in situ.

R L

A 5 liter, four-necked flask equipped with a mechanical stirrer, nitrogen sparge,
thermocouple and condenser was charged with 208 grams of water and 0.01 gram

of Alipal CO-436. The kettle solution was heated at 80°C. To the kettle was then

added 0.6 gram of butyl acrylate, 0.6 gram of methyl methacrylate, 0.6 gram of
methacrylic acid, and 0.08 gram of n-dodecanethiol. Five minutes later, a kettle
initiator, 0.4 grams of APS dissolved in 20 grams of water was added. Fifteen

e
et Has Been Re‘laced
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1000 Styrene/ Mal ei c anhydr| de copol yner BA

Butyl acrylate MVA - Met h nmet hacryl ate EA
E; mihutesr later, @ menomer emulsion contalmggElﬁz@ igrammg\of Biatyy lasryplage,19.4

v N Beaihs 0 FOPUME MRS IAlE A2 $1ath BF einathy sy 2 SE phaigiacnad 00

t, 1-dodecanleBiiE Cand RS paahY batAli A@D-436 in 242 grams of
Pﬁfﬁr ageancry | am d erl tg}g IM] yci dyl et ha(@yl ate AAEM

2 Amiénaamd anyinjtintor selution; . étg;ramEm’S dlssolved in 30 grams |Qfdwasstet hy|

LR T APy riod o one hol W EHHAE frlElaure s
Tah‘i@f\i&iné&'a‘i g2EA The kettle temperatu?e Zvd¥ Réldy &Y SReOMRIMbifteRMARUAREC aci d VT

t ol uene Acrylonitrile PVOH
Pohgtertl}éend@ﬂthe feeds/ol 203 -88% hydrol yzed PVOH with
000- 13, 000 Nunber Average Ml ecul ar Weight Airvol 205 - 88%

)nydrol yzed PVOH with 15, 000-27, 000 Nunber Average Ml ecul ar Wi ght Airvol
§2%0 the above HAMAKH Po1pasePAERY rad4 tAOR- G3RR0 3MNBAIms of

0 triethanolamine and a mixture of 10 grams of ferrous sulfate solution (0.1%
n active) and 10 grams of versene solution (1% active). Subsequently, three feeds,
e one a monomer emulsion containing 300 grams of water, 6.5 grams of Conco
f AAS-60S (60% active), 325 grams of butyl acrylate, 175 grams of methyl
1 methacrylate, and 0.4 gram of n-dodecanethiol, the second an initiator, 1.5 grams
> of TBHP and 1.5 grams of APS dissolved in 50 grams of water, and the third a
reducing agent, 2 grams of sodium bisulfite dissolved in 50 grams of water were

N
Aad R

v

maintained at 82°C. Fifteen minutes after the end of the feeds, the kettle was
cooled to 63°C. A chaser couple, 1.0 gram of TBHP in 10 grams of water and 1.0

gram of Formopon in 10 gram of water were added thereafter. Fifteen minutes

~

—t
- TIIREIRRT

later, the polymer was cooled to ambient temperature. The resulting polymer
had 36% of total solids and rod-shaped particles 0.9 microns in diameter, 100-150

microns in length. It also contained fine particles (36 wt% of total latex particles).

Example 4

This example demonstrates an ASR preparation via a one-shot process followed
by an in situ preparation of rod-shaped emulsion polymer particles.

v A5 liter, four-necked flask equipped with a mechanical stirrer, nitrogen sparge,
thermocouple, and condenser was charged with 300 grams of water and 0.5 gram
of Alipal CO-436. The mixture was heated at 80°C, and the monomers, 40 grams
of methyl methacrylate, and 20 grams of methacrylic acid, were added along with

\

BT

Sy

DTN 1

cofed into the kettle over a period of 1.5 hours while the kettle temperature was 2



Vilarage Mol ecul ar Wei ght Conco AAS-60S Tri et hanol am ne salt of
odecyl benzene sul fonate SLS

. Sodiuthar | sulfate %8-4
Sodi;um dodecyfegrams Qfunhain dransfgrpgers dsdodecanethio n%&fﬁsﬁﬁPgﬁF ¥, 85 gram of [
suUl fat ed pol Y s I RY:[& a%%d o
.et:hyl ene 8xi égﬁm‘%{‘hﬁg%od%?“%q ;ﬁc}n&?(-g%sdﬂggbf water &tyl p eeﬁgge g%/%ﬁaesrlfé The n

oxi de (W th ~RoAbmk®) cEhfaining mixture was héldaiat 80%Dsfarr appeokimately fifteen

Abbrevi ation of Mterials N . Ful | Nane of Materjals n-DDM ;
h- Dodecanet hi ghinudes. ppMter completion ofr theopelymerigatipn, 14 jgramg\pf aqueous

2 Jerceptoe DB ohiEs wen) was g, Sy ERPOISR] G SRR s,

tert-Butyl hydapesslutidn paBmer was obtained. ToSg¥ dlabisdltifioh pdiFmer was then
(Formopon) - Sodi um f or mal dehyde sul foxyl at'e [err]

| AA
| soascor bi ¢ aeiddedps mixture of 10 grams ofpfasreussplietesphitéorVA93 % Aactive) and 1()E
2, 2 - Azobi s( 2’3411'51%'5”8} DYl 4Rt Yook "1 4 Active).

{

1
s

Three feeds: (1) a monomer emulsion comprising 325 grams of butyl acrylate,?r 1

175 gram of methyl methacrylate, 0.5 gram of n-dodecanethiol, 4 grams of Conco;;: ]
AAS-60S and 250 grams of water; (2) an initiator, 1.0 grams of APS and 1.5 gramsg
of TBHP dissolved in 100 grams of water; and (3) a reducing agent, 1.8 grams of

sodium bisulfite dissolved in 100 grams of water were then slowly cofed to the |
i " above neutralized polymer over a period of one hour. Mild heat was applied to
the flask so that the kettle température was maintained at 70°C. The solution
was held at 70°C for fifteen minutes after the end of the feeds and then cooled to

60°C. A chaser couple, 1.0 gram of TBHP in 10 grams of water and 0.7 gram of

Formopon dissolved in 15 grams of water were added thereafter. Fifteen
minutes later, the polymer was cooled to ambient temperature. The resulting
polymer had negligible amounts of gel, 35.6% of total solids and rod-shaped

particles 0.9 microns in diameter, 50-70 microns in length.

Example 5 E
Here, the ASR stabilizer of Example 1 is used to prepare rod-shaped emulsion?

polymer particles in a gradual addition thermal process.

One hundred and twenty grams of emulsion polymer prepared as Example 1

diluted with 280 grams of water was charged to a 5 liter four-necked flask and

heated at 82°C. To the kettle was then added 32 grams of triethanolamine to

solubilize the stabilizer, and a mixture of 10 grams of ferrous sulfate solution

/’ is Sheét Has Been RTlaced
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s SR
ersene . ~ Ethylene dianine tetraacetic acid tetrasodium salt E-
ydrate Exanple 1 This exanple illustrates the preparation of an :

f kdcrds agtiveblandr 20i grapiSR)f terseneesalstisnp(i%eactive)l ySabsequseretby, azer. A 5 |
Biter, f our-‘-ﬂgig,g\jed fl ask e%p_ ed with a rrg%ani cal _s irrewiébéogen :
prongmes fa} BPRI2INIAG £ SEXDE Of WAt n &y TR Of GRRFyADREPSwat er and -

r f j t ' r] and K
‘i RRef 325 ghiths SEUI 2COAKS o Teradis'f BEAOERUERAGIIRE, BRHT] MO0 00
'18.40grath of nrdvderangthiol cand aminitidtdr, S grahsroflAPScdissdlvied invS0e added .

land- m xed well. Five mnutes later, an initiator, 10 grams of apmoni um
bgrasms foft watetpayers sefed into; theikettleraver arpexiadof aneshaunawhileitheeen

-m i 0 el . +h488 ’
oKEHle fornBERlré W BRI Sl WReCH PR Tifutel dley R ond ol ind?o DTS -
't géﬁai%t ¢he dgtle, was dodbedtot45°d., Artabegroupledfl.MNgragl oEFBHP im5488 grans

0

water, and an initiator, 5 granms- APS di ssolved 1n 100 grans of water,
werams @ewaterand B gramopf FMARAt inid grams ofomater megrgeaddede was

mai nt ai.ned at.. | ez e{tle t h t.lerrly fifteen :
ng"%gf t e?u{tﬁéeﬁe%g&%%hg? g’ecfg‘gg?c?q g’ #{ee% 3@%? e‘g&ﬂsa[ etg’r ]a.n]lgfegﬁaser o
SYsthpetatdrdr allve @ésdlﬁﬂ@f@lﬁubf 3ol 46l6% icintotd) d8ids hndr edd-ghapedt - butyl
“hydroperoxide (TBHP) in 10 'grans of water and 0.7 gram of Formopon in 15 - -
gparticles 1pamieransria direnetend2Qr60 anicsens dapergthon of the pol ymerization, the
copol ymer emul sion was cool ed to anbient tenperature and filtered through a-
100 nmesh size screen. The resulting emul sion polynmer had total solids of

OExdmPle 6 - 20 -

i

§ This example shows that rod-shaped latex particles can also be prepared from an

AR e

ASR which was prepared by solution polymerization.

TAa

¥ i_:ﬂi

A 5 liter, four-necked flask equipped with a mechanical stirrer, nitrogen sparge,

thermocouple, and condenser was charged with 1000 grams of tert-butanol. The

TR

- kettle was heated at 80°C, and the seed monomers, 16.5 grams of butyl acrylate,
16.5 grams of methyl methacrylate, 17.0 grams of methacrylic acid, and 0.45 gram
of chain transfer agent 2-mercaptoethanol were added. Subsequently, 1.0 gram of
the free radical initiator VAZO-52 dissolved in 10 grams of tert-butanol was
added to the flask. The mixture was held at 80°C for approximately fifteen
minutes. Two mixtures, one containing 313.5 grams of butyl acrylate, 313.5
grams of methyl methacrylate, 317 grams of methacrylic acid and 8.55 gfams of
2-mercaptoethanol, and the other containing 10 grams VAZO-52 and 100 grams
tert-butanol, were then cofed to the kettle over a period of three hours while the
kettle solution was maintained at reflux. Fifteen minutes after feeds were
completed, 2 grams of VAZO-52 in 10 grams of tert-butanol as chaser was added.
Thirty minutes later, the kettle solution was cooled to 70°C, and then 1 gram of
VAZO-52 in 10 grams of tert-butanol was added. Held kettle temperature at 70°C

AR
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0% 35 gramwet gel, and 1.96 mlliequivalents of acid per gram Exanple 2
iThi s exanpl e shovxs t he preparation of rod-shaped |atex particles froma
iprigmade ASR. foneomerbusd andd thew stsippednoffotentthutanol asing| Bean-Stark niwap unti]

le 1), dilute th 5
o Pecken bbbttt 3a2RaT5PR, [ rd Y, KRl TPASORed Padfudq 536 5grams of
grams of tri gk{iiRSheiniel End8OtWE| thoti8ahdCgrams lof Sivaker. | Jseﬁgpmgl wa¥ éﬂﬂﬁrﬁled
of:10 granms of ferrous sulfate solution (0. 1% active) and 10 grans of

ver sene sol utumtil mmdnmmpl veameffquBre Ryid comtent oédhe resulfing selwsian polymer
‘enul si on conpri 5%300 rans_of water, 6.5 granms of Conco AAS-60S (60% 1
active), 325 YR MEGBRT BFAMY| ate, 175 grams of nethyl nethacrylate, and
0.4 gram of n-dodecanethiol: (2) an initiator, 1.5 gramof TBHP and 1. 5

gram of APS di ssolved in 50 grans of water; and (3) a reducing agent, ;
grans of sodllBantbmfstlIlé |a1bevd| smlultmmdpolymer d?&grmS)n/a&?ergraMr of sodéurmi dtodecyl'

the kettle over a pe the kettl e tenperature
ok nt ai nea arbanzens subfnate S8 % At L 20 GRS Rt WRt charsed TR g liter ]
0f}, 0. 8 mi Crongyrl méékamafsk B,Jcpaf%é‘@”srd the E&ﬂbmaﬂﬁ@fp a8 dRdTh 'mixture off =
|IPustrates the preparation o shaped pol yner particles with an

made in situ.10AgFaimst ef ,fefrous rsa&ﬂaed sbll'asbneqm%pedhml land ﬂﬁcgmmsad)f versene -

stirrer, nitro en spa‘g%e the e and enser s charged with 20 T
grams of wat et HFRSI’“O g?%tl‘ﬂ’ "&ileqéén& B. ﬁﬁ?@ F'e & joFney ggmulsion .
heated at [er N4 ad | Ve '
;0 6 gram of Q‘ﬂf/"l-‘r‘g“{ % %’t“gfsewé”%@gré% gfé%r}gt&a%‘?ﬁ ?I%%:.ggg S’igr?% d.éit&) 230
gram of n- doqgraareohbutyl dérylatenMgmmsobstyrmé;m@l @Sigram of nrdod)eeangﬂaul;, an
EOT APS di SSOll\r/uet?atB? s%?ut?ox({1 rg%n?;mmg s \g?gmgdoc}% gﬁg 9% grams of APS dissolved :
.k :

i} in 50 grams of water, and a reducing agent containing 2 grams of sodium bisulfite
dissolved in 50 grams of water, were cofed into the kettle over a period of 1.5
hours while the kettle temperature was maintained at 80°C. Fifteen minutes

after the feeds were completed, a chaser, 1 gram of TBHP dissolved in 5 grams of

water and 0.7 gram of Formopon dissolved in 10 grams of water, were added to

chase the residual monomers. The resulting latex had total solids of 33.2% and
rod-shaped particle sizes of 2-3 microns in diameter and 40-100 microns in

length.

The following summarizes the procedures conducted in Examples 1-6.

- e
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i . :
221 - mnutes later, a nononer enul sion containing 19.4 grans of butyl i
acrylate, 19.4 grans of nmethyl nmethacrylate, 19.4 grans of nmethacrylic 3
acid, 2.32 grans of chain transfer age8R 1-dodecanethiol, and 0.3 gram of

%@%P;&O 436 IAsﬁﬁegmmnof wat er , Nedgr.an i ni Polghter Ffé&hﬂﬁn 0.6 graim:
ssol ve grans of water, were cofed over a period of one hour ?;

Wm"pﬁ t he ké}é&gﬁlhl g] ugtg pas mai ntained at [err]. The kettle

rature %ﬁl err for fif n mnutes af he of the : '
fee& To tgf ?olyrrpr %E) was g@? %gsgans of L
tri et hanol 'aéﬁ‘dtf%ffm i et G of f R 0% ution (0. 1%
actide) an I‘@’%\Oérfﬁleéma}e’ffkéﬁé sol ¥ 1% acgtedeadd rdexedd&at 1y, three -
f eed®, one @Gradraddethezmalsstock cont ai MEY 300 grgmd—aﬂthemml 88°G grans of :
Cong AAS- 6By solitfon polymerizitioryr anTEA butyl gradyddid redoky 80T ams of
met hyl nethacrylate, and 0.4 gram of n-dodecanethiol, the second an
initiator, 1.5 grans of TBHP and 1.5 grans of APS di ssol ved in 50 grans of
ﬁtegilegﬁ 5he third a reducing agent, 2 grans of sodiumbisulfite

50 grans of water were cofed into the kettle over a period of.

1.5 hours while the kettle tenperature was nmaintained at [err]. Fifteen
m nutes after the end of the feeds, the kettle was_cooled to [err]. A

CFhe procesiiyiecwas simjlamtoExpmple; 3 exceptathatgheABR, nantralizer gvasm of
F of water were added thereafter. Fifteen mnutes |ater,
ﬂée”%g%@ sh?v&xpggg'%g}ee% to anbient tenperature. The resulting polynmer had
36% of total solids and rod-shpglsid Jparticles 0.9 mcrons in dianeter,
100- 150 microns in Iength It also contained fine particles (36 Wt % of

total |atext ﬂ@%f& e Sl#%i.arrpl e 4 TJ,E)l s exanpl e@\%ﬁ@@%ﬁﬁseﬁ‘f an ASR

.|‘,‘.-'.{j'_"_‘.‘q;m." ?'". RS .."-:i:.'-‘"'.‘;-;':'-i: SRt .- R

%rx%ﬁﬁ gtion PrOC Kfetitr izl gﬂléé)d\le d particle (d x 1, microns)
7 Ammonia 80 rods: 0.8 x 50-70
8 Sodium hydroxide 80 rods: 0.8 x 50-70
9 Triethylamine 80 . rods: 0.8-2 x 30-60
10 Tripropylamine ' 80 Spheres: 1-7
11 N-benzyltrimethyl 80 rods: 3.5 x 50-70
ammonium hydroxide
12 Tris (hydroxymethyl) 80 Rods (60%): 2 x 40-60
aminomethane (THAM) ' Spheres (40%): 3-7

The result (Table 1) indicated that all bases used to neutralize 33 BA/33 MMA/34
MMA (4.5 n-DDM) ASR led to rods except tripropylamine (produced spheres).
Tripropylamine may be too hydrophobic or too bulky to produce rods with this
specific polymeric stabilizer. The type of neutralizer does affect the shape and
size of rods.

Examples 13-15

The procedure was similar to Example 2, except that the polymerization
temperature were altered as shown in Table 2. Higher polymerization

temperature favors formation of rod-shaped polymer particles.

i o




byjitein in situ preparation of rod-shaped emul sion polyner particles. A5

r, four-necked flask equi pped with a nmechanical stirrer, nitrogen

afge, thernocouple, and condenser was charged with 300 grans of water and
“5ilgram of Alipal CO 436. The mi xture was h%%_l%at [err], and the

, npqgrrers, 40 grans of nmethyl nethacrylate, a grans of nmethacrylic
Loagl

wer e addeASRY 3518 AMIBIMMAY34MA Ar(d5en-DM)chai n transfer agent

1 :.'.Ejecanet hi olpg} €658 /35 MMA @.2m-DDMYS initiator dissolved in 10
graps of water was added to the flask. The nobnoner containing mxture was

held at [err] for approxinmately f'iftlg&g e LEL SQEiLEL igpn of the .
pol ynerization, 14 grans Of agueous anionl Ei Wt ¢ ?@% 9 )
neutralize (solubilize) t i | 2ER %F@é'—%«: | i Erstol yner was b

obt ained. To the clear solution polyner was then added a m xture of 10 E

grams of ferrous sulfate soldition (0.1% 48tive) an&pheresi #ré of versene >

solution (1% active). Threel4eeds: (1) abfonomer eRedsi(00%domS X 406§ 325 _g‘
g_raF's of butyl acrylate, 175 gram of nethyl methacBphetes, (40%9: 3r&am of y
n: dpdecanet hiol, 4 grans ofi%onco AAS-608gand 250 @Roass 08 xB0iAx ; (2) an F
i'nitiator, 1.0 grans of APS and 1.5 grams of TBHP di ssolved in 100 granms of {f
wat €r; and (3&%ﬁ%or%agent, 1.8 grans of sodiumbisulfite dissolved in :
100; grans of en slowy cofed to the above neutralized pol yner s
over a period of one hour. MId heat was applied to the flask so that the E

The sol ution was held at B

kettl e tenperature s maintained at [err]. err]. .

fpr. fi fteen m rﬁnsegggﬁmnmt%wso@'%cﬁéctﬁé&n&ﬁaeméwq:mr@a%fté B, ;:lmﬂaf.?_:
chaser coupl e, 1. ] d f : 3
Ror.nopon d !Os SO Ité e%(%ﬁ%oé A ;;g;@’o?;'c\ét% e@lra&e@g %&ﬁgﬁnﬁg}eﬁ)&trﬁr Qgﬁ“f};? é’ er ﬁp aring the

o)
ASR was altered as shown in Table 3.

Table 3
- CTAin ASR Particle Particle Size A
Example Wt% Type shape (d x1, microns) P'ss
16 45  tert-Dodecyl mercaptan - rod 0.8 x 40-60 A
17 3.5 tert-Octyl mercaptan rod 1x40 & 3-4 x40 A
18 25 n-Octyl mercaptan spheres 15-25 AR
i 19 1.7  Benzyl mercaptan clover S5 B
t 20 45  Hexadecyl mercaptan spheres 0.3 Al
21 49  Octadecyl mercaptan spheres - 0.5 Bg
22 2.3  3-Mercapto propionic acid spheres <1 B
23 - 16 Hydroxy ethyl mercaptan rod 0.8 x 40-60 B}
24 24  Mercapto-1,2-propandiol rod 0.7 x 20-40 B!
25 2.1  1-Mercapto-2-propanol rod 0.7 x 20-40 B
26 24  3-Mercapto-2-butanol rod 0.7x80&2x20 B
27 31  3-Mercaptoethyl ether spheres 15-25 B
28 2.8 4-Hydroxythiophenol spheres 1 B

*A: Using stock ASR (ref. Examples 1 & 2)
B: Continuous process (ref. Example 3)

As shown in Table 3, the chain-transfer agent (CTA) in ASR (BA/MMA/MAA) h2
‘ pronounced effect on the rod-shaped particles formation. Hydrophobic CT

.\
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nifhut es | ater, the polyner was cooled to anbient tenperature. The resulting "
pq@l ymer had negligi bl e amounts of gel, 35.6%of total solids and rod-shaped ;
PELLl Cle8S1d aRd™ e 68 BAIABIRIMASRd3h 'eagatﬁym rS€MOédE h doie Here, -
t rﬁéiﬁgstaglafli Z@:Qg‘? Exarrp?e 1 1s used tgb repar e rod-shapegae I'si on :

P
pat A (Example i 18) egaven larger spheries asdiile hlyduopgih’ad Cid (89 P AOnExamnple &X2)and
280

t went f ' I ) d Ex le 1 dilyted wit
GaAeoBAlADbE s LGy HPBheblc LAt et s Bah PFLteYin rerEap Bfvat

8 | . et .
[sgqg{fﬁ?égﬁz?eﬁltgﬁcg lﬁg%%'bﬁll zern rzg}g%@xgﬁﬁfh ;‘t:? u%rlgrg‘?sﬁg;eg%(girrsg( of ft?rgloltﬁ %??%t e
s!ijut Il on - (0.1% active) and 10 granms of versene solution (1% active).
S

sequently, a nononmer emul sion containing 250 grams of water, 6.5 grans
of Conco AAS-60S (60% active), 325 grans of butyl acrylate, 175 grans of

X _ : ) . Umisianor,
?@é&gﬁéﬁﬁgﬁgﬂgﬁgsgi vé%&ll’f]u%(r) gbaﬁ%a%%i wat g?ﬁh%ﬁeﬁg&ﬁ | rﬁdgﬁ%@ﬁ kettle .
oeaptapedricd thebenzyl rercapian) evhibk rhay dead teiydraphokicvgroupsi thiatipaek at
[krr]. Fifteen m.nutes after the end of the feeds, the K t_ijle s cooled to:
[ Hiciently\ hegause of degs sterig indrance,rmapmesuli in pelymerit siahi zerévﬁ@a@.aregr am

of Hﬁ%ﬁ Qg@ added thereafter. Fifteen m nutes G

I%g?& e 6%??/%‘{&\5/\@ ﬁyﬁg&%ﬂgﬁﬁgént tenperature. The resulting polyner -

had 45. 6% of total solids and rod-shaped particles 1.5 microns in dianmeter, *
6 Thi s exanpl e shows that haped latex:

saprdrophilicc T Af sUKBo hydsgEy SRV, SRPEEAPAER WRPEFRIGS] ArBIAPRIS). AL | on
ESh¥ PG 3L pAbanol give rods (Examples 23, 24, 25, and 26). We suspect that the

13 Idrophi'lic OH-containing CTA groups orient along with the charged segment (i.e.,

oly carboxylic acid), thus diminishing some of the electrostatic forces, and results in

drophobic-hydrophilic forces balanced enough for rod formation.

2]

émamples 29-43
m

The procedure was similar to Example 3, except that the CTA level in the ASR was

A YRR TG S e e -

;ltered as shown in Table 4.

o t:]
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vip 11 ter, four-necked flask equipped with a mechanical stirrer, nitrogen
rge, thernocouple, and condenser was changgdawi th 1000 grans of

-ert but anol . The kettle was heated at [erf], and the seed nononers, 16.5
grédns of bASR Gurnpbsition: 38. BA¢BAMMA /B4 MAA (€TWdcryl ate, 17.0 grans of
: ls}hacryl ic acid, and 0.45 gramof chain transfer agent 2-nercaptoethanol

~werle added. Subsequently, 1.0 Or &Naph ArlteSize®st Féﬁt@'an'anidpﬁrﬁn\WWééht ]
dll sol ved ig é&a !grams of At but% s addeﬁoag thQ/vaaSk . hg?egture Wig

wa$ hel d at for a
cont ai ni ng 313 5 grans butyI acryl ate 313 5 grams of rret hyl 1
met hacryl at e,2%317 grans €et hacryl Tc acid and 8. 55 grans of <y, .
2- fer capt oet rﬁﬂnol and tnhBQMher cont@i ni ng 10 ans VAZO-52 and<i#d gr ans >
feft- but anol ,3lner e thennePDM to the2Rettl e budbua per7Q®% of thrédthours 30§
whill e the ket3d e sol uti orD@M i nt akBed at T EBS0HOu, Fi8@%Ben ni nudelyt,af t er r
f;eids were cagwpl eted, 2ngDPM of VAZBS52 in 1R 30+¢0w 080%ert - but 2ahi, as
ser was adged. Thirty gyt es | ajeg, the XQEBolmusol 89%on was Qf.mied to

[efr], and t 1 gram gl f #}QOSZ | 0 gram . Tﬁé'ht Hadanol vvag_,ﬁgided

Hel:d kettIe tenperature a P err fb'é - forxo?e holr and then stri’pped E
To

70

[les}

off tert-butapnol using - St ar k tr unti | er at ug reached Lerr] F 4
the kettle t hen add 0 gram; tri etlﬂ ?gﬁam ne d two tRolisand k4
grams of wate}. Strippi Mas conti nl unt i terts tanol v\gé‘ of f. The204
acid content 3 the resdlEMng sol utidh pol ynkX Y 1. 278%neq. pePYgram 0

Part of the &@bve sol ut HEMol ymer (478 grani;)< 10911,gra11%%0f sodi 4fdodecyl 903
benzene sul fonate (23% active) and 200 grans of water were charged to a 5 :

iter four-negked flask3sapmMipeat ed at.3[err].1%ao0te keg0%e was thon, added a 40
k"Xt ure of 4 3-MMP* 2.7 1x100u, 80% 10y,
i 42 3-MMP* 5.4 1x100u, 40% 25u, 604

43 3-MMP* 8.10 0 <1u, 100

*Polymers contained 2% of decanol (based on total monomers).

The data in Table 4 shows that the level of hydrophobic CTA, such as n-DDM, in §
the ASR has an effect on the particle morphology (Examples 31-35). Example 30,
which contained only 1% n-DDM, did not form rod-shaped particles; the poor
solubility of ASR in Example 30 is believed to be the reason. When excess
hydrophilic CTA, HEM or 3-MMP, is present (Examples 39 and 43), the ASR
polymer chains have electrostatic repulsion force stronger than the hydrophobic i
interaction since in the low molecular weight ASR, there are fewer BA units per
‘polymer chain. These changes in the hydrophobic-hydrophilic balancing |
character are believed to be the reason for rod-shaped particles not forming in

these examples.
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10fgranms of ferrous sulfate solution (0.1% active) and 10 grans of versene
sofution (1% active). Subsequently, three feeds, a nononer enulsion

co risi'ri %grams of water, 4.2 granms of Conco AAS-60S (60% active), 250
gr Mm&aﬁ&—zaa crylat.e, 250 grans of styrene, and 0.5 gram of . :

n-gdodecanethiol, an initiator solution containing 1.5 grans of TBI-I1P and
1.5 granms of APS dissolved in 50 grans of water, and a reducing agent

contpenprareduge avas sitmidaxdtoiExhireple {3, exceptsthalt thd ASR tOmpasitions wareer, wer e '

gaied into tsag kettle over a period of 1.5 hours while the kettle

T ehnadterediR8 SRAWN L dablevad at [err]. Fifteen minutes after the feeds were

§ npl eted, a chaser, 1 gramof TBHP dissolved in 5 grams of water and 0.7

fim of For mopon di ssolved in 10 grans of water, were added to chase the

? 5i dual nononers. The resul ting Talile$ had total solids of 33.2% and
-shaped particle sizes of 2-3 mcrons in dianmeter and 40-100 mcrons in

[ JStRpbSiHMMERIB A V&S the procedures conducted in Exanples 1-6.

2 npl e reparation Neg&g a&gipP ymer

Breparat i ad-add ther mal; t.ocggg E -agd .t hermal ; stock

ZM—MM 'Eig%dox; [err TRIR add& F{z’mf: ftu TEA

grad- add redox; [err] .4 One-shot therpal; in-situ [errlj
add redox®3 BA/33 MMA/34 MAA add neoctyhmercaptapk  Sphepes: 15-25  grad-ad

i ﬁ;ﬁ—mal . [ err]426BA /25 NBMAJBIIMAA pol yrrer i ditte on TERods: 2 xg#t0ad- add
1o ; [err] [Sbabl/a2 MMA/33 MAA ditto Spheres: 4-9

¥

? 0’:_% 47 33 BA/33 MMA/34 MAA 3-MMP Spheres: 7-24
100} 48 50 BA/17 MMA /33 MAA ditto Rods: 2 x 40
ég,golvmer composition: 70 BA/30 MMA
0% 49 36.2 BA/26.3 MMA/37.5 MAA  3-MMP Rods (60%): 3 x 60
: : Spheres (40%): 4-12 .
50 62.5 BA/37.5 MAA ditto Rods: 1 x 60
51 36.2 BA/26.3 MMA/375 MAA  n-DDM Rods: 2 x 36
! 52 62.5 BA/37.5 MAA ditto Rods: 0.8 x 80
nt

0, Table 5 shows that in addition to the hydrophobic groups (CTAs) at the end of -
" polymer chains, the hydrophobicity of the ASR backbone affects the formation of

rod-shaped particles in a similar manner. As the amount of BA in both n-octyl

o
3s
R mercaptan and 3-MMP terminated ASRs increased, the hydrophobicity of ASR
ic  also increased, and once the forces between the hydrophobic interaction and the
or  electrostatic repulsion were in balance, rod-shaped particles formed (Examples 44,
g 45,47, 48, 49, and 50). However, when the ASR became too hydrophobic, the rods
in  disappeared (Example 46). The backbone hydrophobicity in n-DDM terminated
‘ASRs affected the size of the rod-shaped particle more than the particle shape

(Examples 51 and 52).
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#ip procedure was simlar to Exanple 2, except that the ASR neutrali zer was
; ered as shown in Table 1. Table 1 Type of Neutralizer %
Shepe & Sizes Eyamples 355 for ASR Neutrali zed Particle

(‘d X 1 mcrons) 7 Anmoni a 80 rods: 0.8 x b
50470 8 Sodi um hydr oxi de - 80 rods: 0.8 x 50-70 9

Tri et hyl ani ne The procedure v8£>s similar to Exangple 7) eReéptxtha®1h€ ASR Levels were altereds
Tri propyl am ne Spheres: 1-7 11 LE
N-benzyl t r i metasyghown in Tabé@6 rods: 3.5 x 50-70 ammoni um hydr oxi de

12 Tri s(hydroxynet hyl) - 80 Rods (60%: 2 x 40-60 :

am nonet hane ( THAM) Spheres (40%: 3-7 The result (Table T

1). indicated that all bases used to neutral Table3 BA/ 33 MW 34 MVA (4.5
n-DDM) ASR led to rods except tripropyl am ne e (produced spheres).

Tri propyl ani n%%% &eASﬁ%g%ﬂoﬂp@HE'# Rédd 00 bul ky to produce rods with
this specific | pe of neutralizer does affect the

shape and size of rods. imlar to Exanple § I
2,1 gxcept that the pol ymeri zaﬁ&%gﬂmzsék%%g@b% as shown in w :
Taple 2. H gher pol ynerizatiB 43P MMAi on of rod- shaped &
~palfymer particles. - -26- Table 2 ) )
. Exasngple Wt7;2 ASR* Rod S1(:;.e8 grr:;;cronsz
.8 x
54 4 1.5x30
55 24 25x16

g *Based on Emulsion Polymer monomers

Table 6 shows the effect of ASR level on the size of rod-shaped particles. The
length of rods decreased and the diameter of rods increased progressively as the

- ASR use level decreased. However, long rods can be prepared in the presence of

low levels of ASR and other ionic surfactants (see Examples 100 to 111 below).

Examples 56-62

The procedure was similar to Example 2, except that the degree of AS

neutralization was altered as shown in Table 7.

The degree of neutralization of ASRs also affected the size and shape of the.:.':
polymer particle produced. However, the more MAA in the ASR, the less theS"-
effect of the degree of neutralization. Apparently, solubilization of the ASR;
affects the hydrophobe-hydrophile balance. It is well known that less base i

needed to solubilize the higher acid containing (more hydrophilic) ASRs. Only
regular small spherical latex particles were obtained from unsolubilized ASR (see

Table 7). Rod-shaped particle latexes were obtained once the ASR was solubilized

\
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Sﬁ: 33 BA/33 MVA/ 34 MAA (4.5 n-DDM Pol yner: 65 BA/35 MVA (0.1 n-DDM
ol ymeri zation Shape and Sizes of Exanple Tenperature (C) Particles

QQQhEmﬁ$a13 40 Spheres: 2-7 14 60

s (60%: 0.8 x 40-60 Spheres (40%: 3-8 15 80 ‘ Rods:

.8 x 50-70 Exanpl e 16-28 A set of experinents was conducted using one of

CYLRES A and B, simlar to Exanples 2 and 3, except that the chaln'_

t used in preparing the ASR was altered as shown in Table 3.
able 3 CTAin ASR Partlcle Particle Size ASI Exanple

B % X 1 mcrons)  Pss 16
g'lPhe peecediy B WS éﬂ%rpttaﬁﬁxamples 2r%d 30 excepy) tgak ApRg (rontained A 17

t reod’ 1 x 40 & 3-4 x 40 A 18
> lwdmﬁf*%%@'f“‘#é’?%%’%f%n%wn inTableds, oo 1525 A 19
1.7 Benzyl nercaptan cIover 5 B 20
ﬂ 5 Hexadecyl percaptan A 21
4 Igcorporaiia. qulanmonomer mtgphgglégphlhcg oj,xam—transfer agent g 22
2.3 B 23
1 et A RO he (Bfihilion of WELEbey patides.o B 24
2.4 Mer capt o- 1, 2- pr opandi ol rod 0.7 x 20-40 B 25
b1 1- Mer capt o- 2- pr opanol rod 0.7 x 20-40 B 26
2.4  3-Mercapt o- 2- but anol rod 0.7 x 80 & 2 x 20 B 27
3.1 3- Mer capt oet hyl et her spheres 15-25 B

L.
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28‘ 2.8 4- Hydroxyt hi ophenol spheres I B
A Using stock ASR (ref. Exanples | & 2) B: Continuous process (ref. i
Exanl.e 3) As shown in Table 3, the chain-transfer aferm Y CTHYH n &R g
(BA; MVIV MAA) ha pronounced effect on the rod-shaped particles formation.

_ d*o;bhoblc C1 -27- [err] Vith this specific ASR conposition, the verlg
'hydrodhobl ¢ n-hexadecyl and n-octadecyl hercaptan and the benzyl nercaptan,
whi' ch may | ead to hydrophobi c groups that pack ffici ently, because of ] ess
sterlc hi ndrance, may resul't in polynmeric stabilizers th&x are oo @
hydr ophobl c to give large polymer particles. Hydrophili c‘”CTAs like §°

hydr okyet hyl nercaptan, nercapto-1,2-propandiol, and e- n's.rcapto 2- prepariol
give rods (Exanples 23, 24, 25, and 26). W suspect t hat & he hydr ophN i

O+ contai ning CTA groups orient along with the charged sg€gment (i.e.p hy
carboxylic acid), thus dinnishing some of the el ect poat |Cg.f@.rce§_,2an te)
-results in hydrophobic- hydrophilic forces bal anced egotglt f o #od = 3’ 3 »
forhail on. The procedure was simlar to Exanple 3, eXc®Bpg thdtCt he® Oy e 3
level!in the ASR was altered as shown in Table 4. Subgtitute sheep - |25
July 1996 - 28 - Table 4 > > 8
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ASR .Conposi t i on:

33 BA/33 MWW 34 MAA (CTA) Shape and Size of Particles and

Proportion by Weight Exanple CTA % CTA Rods W% :
Spher es [err] 29 Ta D
< 1lu, 100 30 n- DDM 1.0 .-t < -
er Cont 513ibn 65 BA 35 MBDM (0.08 n-DDRI)O 1 x 50u, 70%

=AM, n- DDM 4.0 Sﬁageiﬁdgsiﬂe 0B0%
2-4u, 20 33 n- DDM 8.0 30-90u 80@6
32 BA/32 MMA/?:Ebl MAA?’ /2 Octade mcrylate (2.0 ngp%g Mogtl)( "98%'}& X 10%8%
42,BA/32 MMA /84 MAA /2 Octadegytpcrylate (4.0 nBDM)  Meostly rods;, 1 x 1996,
5u, 30 39 HEM _ 4.7 1 x.100u, 10%
BIBA /32 MMA /B XA A /2 Lauryl dedyildte (2.4 MMP)L. 3 Largexphéf()s; 7-1260%
1398 A /31 MMA /81 NIAA /4 Lauryl 3ciidte 2.4 MMPR. 7 Modtly ra@8U. x 6082800

'BA/29 MMA 24 BRAA /8 Lauryl §c e (2 4 MMiS) 4 Largé s héﬂ%uz-é 40%
Z5.BA/33 MMA ’E 8 Lauryl ¢ decan d%% 3“1 %
I:?ér ?’% Zﬁg&h he | e E igl c CTA
1 ﬁé 5 ur.xlsach Xhe p se PRRREEST RGP

(Exarrpl es 31-35). npl e 30, which contained only 1% n-DDM did not form
33 BA K3) dMMss M&A/merybmetbmbatel@ﬁ MMRsRRodseX a9-80480%)s bel i eved

to be the reason.

(Exampl es 39 and 43), the ASR polynmer chain

When excess hydrophilic CBisherdyi3e8 (DRBMP,

is present
s have el ectrostatic repul sion-

hBIECBAYDE 8 NIM A YB3 MZEA PFITERDY CLA (2. MMP)ON, Rl 1ixB0 he2d ow nol ecul ar

wei ght ASR, there are fewer BA units per po

55BAY53 RRNQD/ 55 AR B Ueb 1CmBRRPH1209(2.4 MMP)

. 31 BA/31 MMA/34 MAA /4 cetyl methacrylate (2.4 MMP)

29 BA/33 MMA /34 MAA/4 cetyl methacrylate (2.4 MMP)

| ymer chain. These changes in :

Rods: 1 x ~60 (30%);
Spheres: 6-15 (70%)

Rods: 3 x 30 (40%);
Spheres: 6-12 (60%)

Mostly rods: 1 x 40-120
(60%)

» 325 BA/32.5 MMA /34 MAA/1 octadecyl acrylate (2.4 MMP) Large spheres: 5-16
’ 32.0 BA/32.0 MMA /34 MAA/2 octadecyl acrylate (2.4 MMP) Rods: 1 x 40 - 200
3 31.0 BA/31.0 MMA/34 MAA/4 octadecyl acrylate (2.4 MMP) Rods: 1 x 40-200 (80%);

) 31BA/31 MMA/34 MAA/4 IDMA (2.4 MMP)
) 30.5BA/30.5 MMA/34 MAA/S IDMA (2.4 MMP)
I 30 BA/30 MMA/34 MAA/6 IDMA (2.4 MMP)
2 27 BA/33 MMA/34 MAA /6 IDMA (2.4 MMP)

3 29 BA/29 MMA/34 MAA/8 IDMA(2.4 MMP)

o
as Been Replaced
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33

Spheres: 3-7 (20%)

Mostly fines & large
Spheres: 3-20

Rods: 1 x 25-145,
mostly T x ~ 120

Rods: 1 x 30-100 (30%);
Spheres:~ 6 (70%)

' Rods: 1 x 30-80 (85%);

Spheres: 3-8 (15%)

Large spheres: 4-10



,_'J,:ter are believed to be the reason for rod-shaped particles not
i:hg in thesgngr;@?; ?%:ul Exanpl es 44-52 The procedure was simlar to
xpnpl e 3, excep a SR conpositions were altered as shown in Table
5.1 Table 5 Pol ymer conmposition: 65 BA/35 MVA Shape & Size of Exanple ASR
Corrpm5|t|on Particles }(m cro

CTA R 44 .33 ;
BATSS My 34 Eable 8, shows aselie of addigpybs, o G e 84 Shze'Sf latey pagsiclss. The

NMAViB3 MAA it
M B3 NAA procedure Wa%%mxlar to gQﬂﬁxrpelg . é&eé@ that addxtxveégwgﬁé} %arged to the

MV B4 MAA. kettle al h the solulﬁhhede%SR? 24 48 50 BA/ 17
MY 33 MAA Itto Rods: 2 x 40 Pol yrrer conposition: 70
BA/ 30 MVA 49 36.2 BA/26.3 MVA/ 37.5 MAA - Rods

((j??z/% 3 x 60 S(%dex‘fi%n( 3’8 /%lfoﬁoﬂsz t8%n ASR &ﬁ‘gé gramxfkg%ated with MMP or

Rods: 2 x 36 52n-octyl mercﬁlﬂta& Prodirced dkémarkable change indgpartizle shape (frBﬁdspheres
0. 8 x 80 Table 5 shows that in ?fddltlon to the rLdrophoblc
f

the end of pol yHeroskdi aBd theceHpat yrfoineieased xmcrﬂsﬂnsaglm?&ﬁ’@camré&@ of the
the formation o ﬁfo?&ét}%g@kn@é ghgg %k{lgg\m@ﬁ@hg{f A@E@P@({hol%eﬁhe amunt - of

BA in both n-oc mer captan an increased, the
hy.dr ophobi city of ASR

Previous examples indicated that rod sizes decrease as the ASR use level
decreases, however, as shown in Table 9, long rod-shaped particles can be

obtained from a low ASR system in which excess ionic surfactant is also present. |

[OOSR iat fogty
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r med
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nobi ¢, the rods dig red (Exanple 46). The backbong hyd

pe‘&
DM t er mi nat ed ASR$ feﬁted trﬁ S|§ of the rod-shapeg partg

he particle shape Ies S}Sand 2). - 30- ExarrpBes 5:§
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..iFrocedure was simlar to Exanple 2, except that the degree of ASR
yttalization mg}gqqusas shown in Table 7. The degree of

yiralization o al so affected the size and shape of the pol yner
ariti cl e produced. However, -the nore MAA in t he ASR, the less the effect of

t‘ﬂg‘ ﬂ;g; gghg{ae f}?glb?. @i&ﬁgl gﬁg(:}g%$ﬁaﬁer\§\/e$+a€novm ’hg}[ esstag SA@E%@; faq%sgav

negded to sol Utpdigikapd® ot Whefe aphérivalt hitek earticlese hird fwm'hl ,CEHESRSr styreng
Onl'ly’ regul ar smal |l spherical latex particles were obtained from g

unsiol ubi | i zed ASRtaidBgTASRs produse- shapen edsi che VREeEX caf Winstiomad momerE

oncle- t he ASR was _sol ubil i 3

pracedure was s‘ioﬁ’i%?wngo @g%f”gg %tgﬁdiﬁ@hh gepg % %gﬁggsggogﬁal nedn Table 1o
hydr ophobi ¢ morEygREEnREd $88VhapedTRibe F&rhbl@ﬁ@lﬁ%&i ibagprepdr @cmhqdos gh&wwmrrable
i nto hydrophili c chaj n- transfer agent ferm nated ASRs pronoted th

formation of rdd, ASRebaged on mnomersobben thare MAdetsuchoas M»yA@?@@ ang malexc

acid, can also give rod-shaped or large spherical latex particles.
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g L nd ~2Nm OO Mmoo W
fndou8 $e-z3TIvsaz. S
d M Exal - . \SECampositi > ] Stabilizer Neutralizer
Y— o™ > < — AN
© % 1175 33 EAles MVRA S MAACA MNP & A 12 ASR/.8 hexanol ~ ammonia spheres: 25
No ot 3 37 MM 6D BDME; &3 m ditto 12 ASR/1.2 hexanol ~ ammonia  rods: 0.8 x50 (40%); 2-4 x 10-20 u (60%)
B o T THE 33 EA7/ 1) MMAZLIMABA (4D - ditto " 12ASR/1.3decanol  TEA spheres: <0.6
= m_ 15 = wMﬁ\ 5%@ mmcm w@ DM) ditto 12 ASR/1.3 decanol  ammonia rods: 0.3 x 10
o Wl ezwi b oS ditto 12 ASR/13decanol  TEA spheres: 9-12
© S X137 uﬁu#\ 74 ZZ.»& m M) & WO ditto 12ASR/19decanol  TEA rods: 1 x 100 (60%); spheres: 6-10 (40%)
L5118 Eﬁ?u%uzz Br% 0 M) ditto 12 ASR/1.2 hexanol  ammonia rods: 0.25 x 34
S mm?m@ m\w @2 0 _%UZV ditto 12 ASR/1.3decanol  ammonia spheres: <1
R o W, - L %) _
* m% VO M W B 12 ASR/19decanol  ammonia rods: 0.8-4x20-80 (70% ); spheres: 10-15 (3(
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<21 Nw uﬁ>\wu DrDM) < S 16 ditto 12 ASR/1.9 decanol  ammonia rods: 0.6 x 3-10
T meZ.} ﬁw& ) ditto 12 ASR/1.3decanol  TEA spheres: 7-20
= 9 _A S e ditto 12 ASR TEA rods: 2x70
& dﬁ% TR MAKI24 MMP) 5 ditto 12 ASR/0.8 hexanol - TEA spheres: 2-10
o 126N BaBA/ ¢/17 MMA720'MAA (4 nDBM) ditto 12 ASR/1.2 hexanol  ammonia rods: 1.5 x 20-50 (70%); spheres, 2-5 (30%)
— m 127~ ©3% m k\.mad 9?23)% o ditto 12 ASR/19 decanol  ammonia spheres: <1
— > 4000 ®
W 2 18° mm«%ﬁ%@_@&» __10@2_ C 10 ASR TEA/ammonia spheres: ~1
o o %WJ S_zo po S0 ¥9 ditto 4 ASR/6 SLS Ammonia rods (50%): 2 x50-100; spheres (50%): 5- 12
™ © N Se~ . ditto 2 ASR/3SLS Ammonia spheres: 6-18
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-36- REPLACEMENT SHEET 25 JUL 1996 Exanpl es 112-153 Table 10

25 dﬁL 1996 .

showg that nononers such as EA, EHA and styrene al so gave rod-shaped or

| ar gg spheii c§| | atex particles. In general, EHA or styrene containing ASRs
pr odu rods. A variety of functional nmononer containing rod-shaped
Watex particles were obtained as shown in Table 10. Crosslinked rod-shaped
gat ex particles also can be prepared. As shown in Table 10, ASRs based on
ononghiy exdmplé showshihatsiochshapdd\ latevPpartidlesrehri alsaqirdparedh fedraoai ve
rod- shaped or. | arge spherical |atex particles. - Substitute sheet - 25
Jul yfacidwlubleﬂ%’é‘-exarrpl e shows that rod-shaped |l atex particles can al so

prepared froman acid sol uble resin.

- Preparation of Acid Soluble Resin (DMAEMA-Containing Resin)

A 5 liter, four-necked flask equipped with a mechanical stirrer, nitrogen sparge,
thermocouple and condenser was charged with 360 grams of water and 13 grams

of Triton X-405. The mixture was heated at 40°C, and 75 grams of methyl

HUHIAIL, ) USY

methacrylate as well as 6 grams of n-DDM were added. Twenty minutes later, 75
¢ grams of dimethylaminoethy]l methacrylate was added. Subsequently, a mixture
of 10 grams of ferrous sulfate solution (0.1%) and 10 grams of versene solution
: (1%) was added as promoter. To the kettle was then added 1.5 grams of TBHP in
;' 15 grams of water, followed by one gram of isoascorbic acid dissolved in 20 grams
of water. A twenty degree temperature increase was observed within ten
minutes of reaction. When the kettle temperature reached its maximum (60°C),
a chaser couple, 1 gram of TBHP in 10 grams of water and 0.7 grams of Formopon
dissolved in 10 grams of water were added to complete the polymerization. The

resulting polymer contained 24.7% total solids and 0.664 meq. amine per gram.

Preparation of Rod-Shaped Polymer Particles

Part of above emulsion polymer (200 g), diluted with 100 grams of ‘water was
charged to a 5 liter four-necked flask and heated at 70°C. To the kettle was then

added 12 grams of propionic acid to solubilize the stabilizer, and a mixture of 10

grams of ferrous sulfate solution (0.1% active) and 10 grams of versene solution

T Y ———— e

(1% active). Subsequently, three feeds, a monomer emulsion containing 300
grams of water, 20 grams of Triton X-100, 100 grams of butyl acrylate and 400
grams of vinyl acetate, an ihitiatpr containing 1.5 grams of TBHP and 1.5 grams
of APS dissolved in 60 grams of water, and a reducing agent containing 2 grams

of sodium bisulfite dissolved in 60 grams of water, were cofed into the kettle

. This Sheet Has Been Reilaced e
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.the kettl e was

?El“ s edf‘i@?%'yq'aa&iis?m ofForaoyen disRLEE fi 0 Bramiel Bty ved Added
mxture of 10 g n&%ﬂ%ﬁ réfaafinotdhelse ThoUesQlid I8 il SBRES dFf45.9% an

__;arati on of Acid Sol uble Resin (DVAEMA-Containing Resin) A5 liter,
-necked fl | kRl o
Gvér sgg‘aer%%f\ﬁﬁém%ggg?@ R ke ke?t’lé "tézﬁﬁgrd’chi’é A midAtffled at 72°C,

h rm)coupl e and co rwas c gra wat er and gr ans
fd Triton X- 40Fhirfpeniniutes aftendbe feedsc ahaiarao]qple;mne?grgnamfsTBHl?rm Bygrams o

vet sene sol uti o as pronmoter. To t kettle was then added
1.5 grams of TiidPshapédd partides af atieron frodiameter andodd2gniarons indengtor bi ¢
aci d dissolved in 20 granms of water. A twenty degree tenperature increase
was observed within ten nminutes of reaction. Wen the kettle tenperature
teached its Megs ) SO é {gd 168 chaser couple, 1 gramof TBHP in 10 grans of
wat er and 0.7 mrr?loi%'rmpon di ssolved in 10 grans of water were added
t oi corrpl ete the polynerization. The resulting polynmer contained 24. 7%t ot al

solids and 0.664 me m ne per gram Preparation of  Rod- Shaped PQ{ mer T,
Paiticles Partl fbﬂ‘%\%ﬁ‘@é"lé’#ﬁllssisow p6t \RFOFesses WeFe, FiH Il%taeﬁ‘%n@ﬁ sipalag, tonExampley

water was char ﬂfﬂ e leaéﬂl%ﬁé A4 so ﬁe{jesﬁﬁ %ﬁtlﬁﬁagﬁﬁtﬁl#&r l'\.I]SE 169el, and

rmso propi oni ¢ | zé t 3
St abilizer, anﬁb—@uﬂﬂa&taﬂtewefe &Heﬂafchas shmeﬁm Table U1 f A showmt iroTable 1% variousf

active) and 10 grans, of vers sol ution % acti Vv Subse uentl . thre 3
feeds, a nononBfPesnef 3fishcan Pﬁ?qi\d%@@-‘é? %BY“%M@YCO‘Q@ %?‘ "Fﬁ‘?‘ﬁbﬁhenf
X-100, 100 gr y ]
0 o0 On et AR |0 (aaR Bl SRERSLuch Y oRSHaBER, pRflicie i thek
grans of water DMA(EMAr-ashtairriggagsm depetded Isi‘gmﬁcmﬂyﬂbmihé stibilizér soinfpiositionf-

dlssolved in 60 rans of were cofed into the kettle :
hydrophobxc and hydrophilic balancing, as was seen with the MAA§

containing ASRs.
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|I e 165 The ASR was prepared in the presence of polyvinyl alcohol by
15hot emul si MP}@’@GS zation. The ASR was sol ubilized by aqueous

f i a and used as e stabilizer. Stabilizer: 1% PVOH 12% ASRREPLACEMENT
SHE,’?_T PVOH: Airvol 203 ASR 32 BA/ 35 MW 33 MAA (4.3 n-DDV

Padl Mner: 65 BA/ 5 Iiter, four- cke f.l a

,.-vm'tbr{u} a nechani ca %%ﬁewa%ﬂ?%ﬁdsﬂh the Wﬁ?—ﬁ’}ﬁ%(? éﬂﬂyi gHQQprva%ne‘Sh
~chakrged wi th 345‘e:ﬁﬁ?sii§n0§ow&*izab5oxﬂr e Qisw'w&@%omhﬁé’&'l?"aQYnEoﬁ'scﬂﬁﬁ{c)ma an
andlo 2 granms of Alipal 'CO-"436. The m xt.ure was heated at

monomers, 19 gramgdoasﬂmwabdmeyfate 21 grams of methyl net hacryl ate, 20
grar‘rs' of nmethacrylic acid, and 2.6 grans of a chain transfer agent,
1-.dedecanet hiol, were added and m xed wel | . Subsequently, a free radi cal
initiator, 0.5 ggtamlpjerAPsm,l PVOHZILHNASRIr ans of water was added to the
fl-ask. The nmononer - contai ning mxture was held at [err] for approximtely
fi:fteen m nut es. PV@QH:er coAptvali2®3 of the pol yneri zatlon 14 grans of

aquéous annnnla melght I|z IubiIize) t he
stabilizer. Thu cI ear %‘?’)W%ﬁdﬁ%ﬁéﬁ? . Three feeds
cqmt al ning a seqy¢mBnoness sMUSS PIMACHX hsbh 25 grans of butyl

.agryl ate, 175 grarrg of nmet hyl mr?et hacrylgjt% mg/ngrams of n-dodecanet hi ol ,
1. 8 grans of Conco AAS-60S, 14.5 grans of Trlton X-165, and 250 grans of

water, an initia ram of S, and ra of TBHP |ssol ved in 100
granms of water, é?f{jhtaer, 2@35?‘%1‘%@1 k %LBPBFQn‘E" 2 $RRA sinrr%éumgfvowarge

A Bari od of - one FermbbRipt ﬁ*‘é*ﬁ‘?se?‘%s{)?Y%%eft‘%%ﬁe“"?ﬁ%@gé‘?%aﬁp B 7 Bfams o
t enper at ure was Aigtvol 203 épolyvinylr alcohdhearab D2 gramsvof Alipal GO-436.r Theahixture was

f
i f_t een mnutes heatet a‘?’h%°c and monomers, 19 grams of butyl acrylate, 21 grams of methy]

methacrylate, 20 grams of methacrylic acid, and 2.6 grams of a chain transfer
g agent, 1-dodecanethiol, were added and mixed well. Subsequently, a free radical

initiator, 0.5 gram of APS dissolved in 5 grams of water was added to the flask

The monomer-containing mixture was held at 80°C for approximately fifteen

minutes. After completion of the polymerization, 14 grams of aqueous

ammonia (26 weight%) was added to neutralize (solubilize) the stabilizer. Thus,

a clear polymer solution was obtained.

Three feeds containing a second monomer emulsion comprising 325 grams of
butyl acrylate, 175 grams of methyl methacrylate, 2.5 grams of n-dodecanethiol,
1.8 grams of Conco AAS-60S, 14.5 grams of Triton X-165, and 250 grams of water,!
an initiator, 1.0 gram of APS and 1.5 grams of TBHP dissolved in 100 grams ofl
N water, and a reducing agent, 1.8 grams of sodium bisulfite in 100 grams of water,
were then slowly cofed to the above neutralized polymer over a period of one

hour. Mild heat was applied to the flask so that the kettle temperature was::

" maintained at 70°C. The solution was held at 70°C for fifteen minutes after end

of feeds and then cooled to 60°C. A chaser couple, 1.0 gram of TBHP in 10 grams

‘\.
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gds and then cooled to [err]. A chaser couple, 1.0 gramof TBHP in 10

ofife
gr ams -43 - * of water and 0.7 gram of Fornopon dissolved in 15 grans of

wat er yuepatadaed 0.Ngrani be Formioponedissolved irs 15 grams ofwaped were added:ool ed
to anbrent tenperature. The resulting lgé)l%g&mhad negl i %@c anount,s of
gel , Btheyenbter- nofiftaamtminytessjateryst £F eV@Svico t {0 afpnDIent

aped | cl -m.C ' ' 5 ' NS¢ 0y | td.
e Chne BRI reuitullechBant 1AL HELRE IS AnBBLRTSY R, MG R ol
Garmasj bh ARslatibese 6800 epedofBrioukfizid ediscositabhnd 17bd-Shhped Lpasticles, 0B
effect of PVOH on rod-shaped particles. The presence of PVOH does influence
t he rohisions;ins@igmeter,r My sisrensimigRgth- when PVOH i s present. Grafting

partially hydrolyzed (88% PVOH to the ASR also aids in stabilizing the
resulting polyner to sedinentation and syneresis. Substitute sheet - 25

July gl_gggmp&ms_wz% - Exanmple 173

Process as Example 165 except that PVOH, ASR and polymer éompositions were

. altered as indicated in Table 12.

sparge,;'; Table 12 shows the effect of PVOH on rod-shaped particles. The presence of
ams Ofé PVOH does influence the rod size; shorter rods are produced when PVOH is
e wasg present. Grafting partially hydrolyzed (88%) PVOH to the ASR also aids in

| stabilizing the resulting polymer to sedimentation and syneresis.

uns of:
«ethiol,
water,
ums of

water

of one . ) :
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Thi s exanpl e shows that one can convert fine spherical latex particles (<50 :
nm "t o bigger size particles (-300 nm by post treating the fine particles |
with a salt of an ASR However, no large spheres (>1 micron) or rod-shaped -
particles were obtained by this route. Therefore, incorporation of ASR -
nol ecule to particles in the beginning stage of polynerization appears to

be critical for thé rod or | arge spherical particles formation. Process A5
liter, four-necked flask equi pped with a mechanical stirrer, nitrogen

sparge, thernocouple and condenser_ was charged with 200 grans of water, 50
grans of sodiumlauryl sulfate (28 percent active), 2.7 granms of
triethanol am ne and heated at [err]. To the kettle was added a m xture of

10 granms of ferrous sulfate solution (0.1% and 10 granms of versene (1%.
Subsequently, three feeds, (1) a nonomer enul sion conprising 300 grans of
water, 6.5 granms of Conco AAS-60S (60% active), 325 grans of butyl

acrylate, 175 grans of nethyl nethacrylate and 1.0 gram of n-dodecanethiol,

(2) an.ikpitiator, 1.5 grans of TBHP and 1.5 grans of APS dissolved in 50
grans DS wat er .and, (3), a reduci ng agent containing 2 granms of sodium
bi sul f.3 g dissg%v it 50 grams of water, were cof-ed into the kettle over a
peri ocks ORe 0, ur_ whrd e he;:ketet | e tenperature was maintained at [err].
The re%l_x_}tiu’ég @ol )bqeruqcora’é ai.aede’éi ne spherical particles (~36 nn). To the
rlesul t&al) 0Bl yer TasSthéh afdef a triethanol amne (5 grans dissolved in 20
dr ans % s{weBer B ne@tr P i 22d BSRY 40 grans of 25.2%total solids of 33.3

33. 33.3 MA/ 4. 5 tert-DDM conposition ASR which was prepared by the

¥et hod described in Exanple 1). Imediately after the addition of ASR the
Hettle pol yer beg@meZch&ky and had 293 nmsize of spherical particles.
3 g 0 o o Qo <
F & & & & =
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Exa'rrp!e 174 Filtration of high Tg, large spherical latex particles. To
filteF a |latex, a Buchner funnel was used in conj.unction with a suction
flask, i f ich it was fitted by nmeans of a rubber .stopper; the flask was
attac gy—m?ans of thick-walled rubber tubing to a water suction punp. A
grade 230 filter paper fromV\hatman Inc., difton, N J., was pl aced onto

the top of BUEP fun The .| at ex sth f||teredthr 2 he aid
of v ahisrexamld RS dhat ARecRRGoRtATE HneBoheeal daker Bapiriracral i ¢ he
filtrat gﬁgzg in?FrtTc@es ﬁé@ﬁnﬁsf@f o8t uteahﬁg t?gzﬁﬂB A;)sﬁneafsg SvitRlal @4t 8¢ on

thet ter paper xpo yme 60 Sty/4 EA/ 2 ALMA) was
prepasrLdAS$R. tHemmm;aas Lege rsphetes (>Pmigon) 6r rodeshaped amgcleatwere/vas
passed t hrou Buchner _funnel with the ai f _yacuym A non- st

P oweobisimath PYchis Amute. ( Tograjore, MaeprpalRip, eE ASK Taleade S8 PGt
filter d fla | e 23-32
' o e BRBEnE S op BEIARE-BANER adRehrp 6 U EALCRAYI: Hrod E8afe 20
parhg},ﬁéﬁa(p paztiglesfolmiaition. partlcl es by swelling the rod-shaped particles
with t her excess nmonomers or solvents. A 65 BA/35 MV 0.1 n- DDM
conposition rod-shaped | atex was prepared froman ASR (65 MV 35 MAA/ 4.5

n- DDl\kgz;%gdesc'ri bed in Exanple 4. The resulting |atex had 32% of total

sol i d rod- shaped particles (0.8 mcrons in dianeter and 50-70 m crons
in length). To 20 grams of this rod-shaped | atex was added 20 grans

1, 3- but%/I ene gI ycol  di net hacryl ate. The m xture was initiated with TBHP/ SSF
and s8i ¥ liser, fgur-necked flaskrequipped; withsa snechandenl\wtirgen nifragen; $hasge.

20 of HemsPORIE il coherRel Wil b Thith 200 AR VAR S ERRGE, )

had Bsddiutn Taarphsulfaber(28apercent active), 2.7 grams of triethanolamine and

Wi heated at 80°C. To the kettle was added a mixture of 10 grams of ferrous sulfate
% ¥solution (0.1%) and 10 grams of versene (1%). Subsequently, three feeds, (1) a

monomer emulsion comprising 300 grams of water, 6.5 grams of Conco AAS-605

 (60% active), 325 grams of butyl acrylate, 175 grams of methyl methacrylate and
1.0 gram of n-dodecanethiol, (2) an initiator, 1.5 grams of TBHP and 1.5 grams of
' APS dissolved in 50 grams of water and (3) a reducing agent containing 2 grams

of sodium bisulfite dissolved in 50 grams of water, were cofed into the kettle

over a period of one hour while the kettle temperature was maintained at 80°C.
- The resulting polymer contained fine spherical particles (~36 nm). To the
resulting polymer was then added a triethanolamine (5 grams dissolved in 20
! grams of water) neutralized ASR (40 grams of 25.2% total solids of 33.3 BA/33.3
- MMA/33.3 MAA/4.5 tert-DDM composition ASR which was prepared by the
method described in Example 1). Immediately after the addition of ASR, the

kettle polymer became chalky and had 293 nm size of spherical particles.
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E"? 'i:partlcl es. Example 176-178 The foll ow ng sanples (Table 13) shows that
df shaped | at e__@ml_ﬁ&ng hydroxy functional group can be prepared by

partii al hydrolysis of,a VJ n Ihycryl LC_CQ h sodi um
hydr oxi de. Table 13 Ry e{)ﬁtﬁeh gtﬁa ggﬁ‘é’ﬁ?ﬁ‘md& ASR
Cortposi tion Content* 176 20 BA/ 80 VAc 7.5% 50 MVA/ 50 DVAENA

36% 177 20 EA/ 80 VAc 7.5% 50 MV 50 DVAENA 32% 178 20 MA/ 80
VAG; 7. 5% 50 MVATBOfilbdABNAtex, a Buchnesmmnebhmwmisgucon)umnpnethh a sucnon flas

t Th | |
Exanpl e 154, | ThisOGW NG HwaS BRI D FARsL 0 & FubBen SOPDEF0g, Aaglp was attached b
rod- shaped | at exes st DRl mwadmmfgg W ot ¥ortp 5. OA gradie 230 il

VAc/ acryl ate copol yier whi ch cont ai ns vi nyl ace was ~ad
12 granms Trit onpXpéPFronD Whatman Sitcan@ibiftan,aNd]. Owhst plated mnioe$heftop605%uchn

332%??."%%8? o e s TS t1 71 3 vaFui. e fine
due L0 1net easedagviibd boNaHe stBlDEN SherBololidcid it thE h@' e ene. High! P8 larg

sarrpl e. Exanple her approach to prepare ro artic

| at ex cont ai ni ngphgﬂcaixldtegrpnmcles Mraohblrepthmwetlig/ltopmﬂﬂter mtarqaz(p&MA)A lat

as as hel | on apgw@"‘ BA/60 Sty/4 EA/2 ALMA) was prepared by the process described i

Example 6. The resulting latex was passed through a Buchner funnel with th

aid of vacuum. A non-sticky, flowable, white powder (368 g. ~73% yield) w
collected on the top of filter paper. The redispersed powder had spherical particl

sizes of 23-32 microns.

Example 175

This example shows that one can convert rod-shaped particles to large spherical

P particles by swelling the rod-shaped particles with either excess monomers or,

solvents.

-.'E:i : A 65 BA/35 MMA/0.1 n-DDM composition rod-shaped latex was prepared from
’ an ASR (65 MMA /35 MAA/4.5 n-DDM) as described in Example 4. The resulting
| latex had 32% of total solids and rod-shaped particles (0.8 microns in diameter
and 50-70 microns in length). To 20 grams of this rod-shaped latex was added 20
grams 1,3-butylene glycol dimethacrylate. The mixture was initiated with
TBHP/SSF and stirred for 12 hours. The particles obtained were 4 to 6 microns

spherical particles.

1
1

i
| B "
’ _ In another experiment, 17 grams hexane was mixed with 20 grams of rod-shaped

latex and stirred for 12 hours. The resulting latex had 3 to 5 microns spherical

i . This Sheet Has Bee
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pol yw{j (Exanmpl e 181) or to post-add HEMA to nononer emnul sion after rod
-48- flormation (Exanple 179 and 180). Table 14 Particles Containing -COH
Gsoup ¥ ticles. Stabilizer : Pol yner Group - '

Mor pho¥ogy 179 2 (33 BA/27 MW 40 MAA) 1 SLS 33 (68 BA/ 32 M)/

Rods: il x 30[err] 67(67 BA/30 MM/ 3 HEMA) 180 3 (33 BA/ 27 MVIV 40 MAA) |
SLS - 25 ol%x_/ MWA) / Rods: 5 x (10-30) 75(50 BA/46.5 MW 2.0 AM
1.5 HEEM3M (33 BA/ 27 MVW 40 MAA) 39.5 BA/59.5 MVA/ 1 ALMA
wRetesk 1 x (25-50) /5 HEMVA and 2 x (10-30) The procedure for

~grag;;tri ng ASRwas simlar to Exan‘gl e 1, except that the conpositiqgn, was
BefMeghasfalloming rsamples {Tablend3) cshowsphat) red-shaped; latex ¢Rri2IBINGar ed

30 iBeyTBNNEr SidM | ar t |8 24 US| r nd
e Fvaront. SmsBorel sroRihhnchRitbatel B PRLEr bydfbigRBE B HlyEDC
3pehherc te/AcENR R polfier withodesmolgldebsiidea single charge to a prenade,
ro -shéf)ezg p{olcg}#er tI(EJb orma shell. Exanple 182-183 Table 15 (Exanples 182
1818e83) shows that pol ynerization process has an effect on the pol yner
oMpLphol ogy. Rod-shaped particles ti ai ned when the pol yner was

“pre red using a gradual additionm. On the other hand, nulti-shot

Hilaess generated a latex with |arge spherical part'\/gl es.
> 1

. i nyl Alcohol
ibed in. gyample _Base Polymer ASR Composition Content*
ith th -
Q) % 176 20 BA/80 VAc 7.5% 50 MMA /50 DMAEMA 36%
was |
sarticle 177 20 EA/80 VAc 7.5% 50 MMA/ 50 DMAEMA 32%
178 20 MA /80 VAc 7.5% 50 MMA /50 DMAEMA 54%

*Mole % based on polymer composition

The emulsion polymers were prepared in a manner similar to Example 154. The
resulting polymers had a total solids of 44%. The rod-shaped latexes were then
hydrolyzed with NaOH. To 100 grams of VAc/acrylate copolymer which
contains'0.4 mole of vinyl acetate was added 12 grams Triton X-405, 10 grams 28%
1 from ¥ ammonia and 0.1 to 0.4 moles of 16.5% sodium hydroxide solution. The mixture
sultingt  was heated in an oven at 60° overnight. Sample 178 contained fewer rods than
1meter§' 176 and 177, which may be due to increased solubility of the higher polyvinyl
ied 20° alcohol-content in that sample.
with

icronsg Example 179-181

- Another approach to prepare rod-shaped particle latex containing hydroxyl group
‘haped  is to add hydroxyethyl methacrylate (HEMA) as a shell on a BA/MMA rod
xerical; polymer (Example 181) or to post-add HEMA to monomer emulsion after rod

47 This Sheet Has Been eﬂlaced
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Gallijabl e 15 - Process Effect ASR 33 BA/33 MWW 34 MAA (2.7 MW) Enmul sion
o[ Vjer: 65 BA/ sformation {Example 179 andrt§ess Mor phol ogy 182
dipal addition Rod, 2 x 100 [err] 183 © Ml ti-shot
‘e, 11-14 [err] Exanple 182 was run in a manner simlar to Exanple 3

pf I;i.:

exedpl for n- dodpaplel i Phriiklee CoMEnuGPLOFEGHYpTeL hyl Ner capt opr opionat e
in_tihe stabilizer . e resulting polyner had a total solids of 36.6%
and iparticle size of 2 x 100 [err]. The ASR of Exanple 183 was prepared in
the Same way as gxanpl e 182 Aghbilizihie enul si on pol yneipg ared b

shot: process instead of gradual addition process as In anpl' e 2.%@M
nonofrer emul si onl78as 2(38BAZE7 MMAY40 MAAIBLES ( 1B/(@BAY3L BMAINd eachrsdof $30
were: polynerized at [err] with a redox initi at @7(67B2/30 MMAIIHEMAP| yner ha

a total solids of 35.8%and particle size of 11- 14 [err]. Applications

Data Pol ymers prifar ed(33BAJRTMNMAMOMAYS 1iShE ent i 25(5084/60 MAMat ed | NRed5 ¥ 610-30)
appl i cations. The polymers provided inproved peb{iBAMEEMMAROAM) NG a
phenonmenon known as nud-cracking in filns and i A5EEMARh resistance. All
Foirrmul ations list ingredients in order.of addition. In Formulations A and

C |the grind porBlon B GhRALEMMALOMAAL | t he I99PALERBMMA/IALMA/ bRoOdsNDX (25-50)
i ngl'udi ng, the binder (Fornulation A the bi nde/SHEMABCAR 367 (Uni onar@s%{10:30)
Chem cal s and Plastics), Formulation C the binder is Rhoplex AC-490 (Rohm
and :I-gaas Oorrpany_}.he %r%réghgrg fg?e}?rer}])%%in%a\fﬂg ﬁgg r;?rrxl;[ila%rtlon%kample 1, except that the

_ composition was altered as shown in Table 14. The rod-shaped latex particles
' were prepared in a manner similar to Example 2 using a premade ASR. In
: Example 179 and 180, HEMA was added to monomer emulsion after the
formation of rod-shaped particles. In Example 181, HEMA was added in a single
charge to a premade, rod-shaped polymer to form a shell.

it Example 182-183

1 i Table 15 (Examples 182 and 183) shows that polymerization process has an effect
: on the polymer morphology. Rod-shapéd particles were obtained when the
polymer was prepared using a gradual addition process. On the other hand,
multi-shot process generated a latex with large spherical particles.

This Sheet Has Been Re;ilaced
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I_Va'ter al Conposition ASR Level Shape and Size 184

60 BAg40 MVA 2% 2 x 80 [err] Rod 185 20
BA/ 80k VAC 10%Table 15 - ProcesxEffecto 12 [err] Rod (DVAEMA ASR)
186 F . 30 BA70 MVA 12% 10 [err] Sphere 187
20 BA! 80, VA§ BA /33 MMA /34 MAAYR.7MMP) 4 to 7 [err] Sphere 188 - 20
BA/ 88{ 38 BA/ / 6 to 14 [err] Sphere Process Notes:

Ex 184 ?‘%‘%é’&é’(‘é‘&“aggo'?‘é ?% I\{I%A% process simlar to Ex. 111; Ex. 185 was

prepajred accordi to, a process,simlar to Ex. 1pb; X 186 was prepared
mcorpi ng to a sim : =~ EX. %B%E%med according to
a process simlar to Ex. 145; Ex. 188 was prepared according to a process

‘@hnilar to Ex. 116182FORVULAGIaual additigmcki ngRod) RpelQbROF at val | Paint -
Acryliic and Vinyl 188etate RAMMuRisshot!| es Mat eri Spbere, 11-14 gomt r ol Acrylic
0@) Vi nyl Acetate Rod Water 176. 2 176. 2 176. 2

yliiene d ycol 27.6 27.6 27.6 Tanol 850 7.7

7.7 ¢ : i imi : - for n- thidl
ool | diExample 182 %aé‘Wg%g\ a manner sjmilar té- Example 3 ?’6&26%0 ode?czigg%g i
—%@, 0| which w6 .réplaced by methyl némaptaprapibsaie in the stabilizer (ASR)4 The

' 1 -Ix-'lesxﬁltjlrn%gz%}?rg(x)er had altgg’a'iggligs of 3%56?% %nd particle si%e5 %’f% Q%b \ﬁhrrlnt ep

The ASR of Example 183 was prepared in the same way as Example 182 ASR.
. The emulsion polymer was prepared by a shot process instead of gradual
addition process as in Example' 182. The monomer emulsion was divided into
four parts (10/20/35/35) and each shots were polymerized at 60°C with a redox
initiator. The resulting polymer had a total solids of 35.8% and particle size of 11-

14 pm.

Applications Data

Polymers prepared according to the invention were evaluated in end use
applications. The polymers provided improved performance in reducing a

i phenomenon known as mud-cracking in films and in burnish resistance.

All Formulations list ingredients in order of addition. In Formulations A and C,
the grind portion of the formula is all the ingredients up to, but not including,
the binder (Formulation A, the binder is UCAR 367 (Union Carbide Chemicals
and Plastics), Formulation C the binder is Rhoplex AC-490 (Rohm and Haas
Company). Example 2 does not have a pigment grind.

npm——
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dovvn over unseal ed wal | board at 30 m |

caster,
Degr ees/ 50% Rel aj

Pk &esEITH (!

scale of O (poor,
Var ni sh- Acrylic

Actylic Sphere RAD

148. 5]

B

Ex_ T16.

FORMULATION A

Materials

Water
Ethylene Glycol
Tamol 850

~ AMP-95 .
Colloid 643
250 MHR (2.5%)
Acrysol RM-825
Ti-Pure R-900
Optiwhite P
Nyad 400
Ucar 367
Ex. 184
Ex. 185
Texanol
Colloid 643

. Nuosept 95
NH4OH (28%)
Water

Total.

PVC
Volume Solids |

e e T

heet Has Been Replaced

A

x@@&ivyss Fddar

ras p ec@ d1
ﬁarrggng ‘ﬁg&?l cal

(o} rocess s1
S§ sxmll]é?zt% Ex. 145

il

"42.9 42.9 42.9 Ucar 367 _
by 187. Material G&ﬁp&sﬁi@n 184 ASR Levél O Shapé.dnd Size
185 .0 74. 8 Texanol
K 5.1 B Hia £0h hai s 643 . O
1 2 Rod
D! Nuosept 95 1§§ %VAC 1.0 300 NH40H ctllzop. Rod
oo 0.0 Y 1 124 Rod
-.'113 i, Tot al - 11 33.3 35.6 PVC
581 1| 58.1 186 %géé/%MSO| i ds 15@ 2 10 44 Sphere
'34:2; ° Exanple 187 CoROribA /80 VAc 184 6%185 Mud Cfdeld Hfphere
4.2 " 7.188 20 BA S8QIStY acki ng Test ME2%od Pai nt s6&oel4dpSphere

wet filmusing a nultiple film
dried for 24 hours in a constant tenperature/hum dity room (77

Grdifl FORSK SHANNF H %A 11T; E
1 a8t B'Eﬁ\g @E égﬂ%‘éG Qéjprepare:
”ﬁ Ex. 189 9v3s ggﬁeaf ézfgordmg to

x 'l 8 was prepared according to a process similar

Mud Cracking - Interior Flat Wall Paint - Acrylic and Vinyl Acetate Rod Particles

Control

176.2 176.2
27.6 27.6
7.7 7.7
2.0 2.0
2.0 2.0
70.0 70.0
- 14.1 14.1
153.4 153.4
247.5 247.5
429 429
2529 187.5
0.0 86.5
0.0 0.0
5.1 5.1
4.0 4.0
1.0 1.0
0.0 0.0
129.0 105.8
1135.4 1133.3
58.1 58.1
34.2 342

50

Acrylic Rod) Vinyl Acetate Rod

176.2
27.6
7.7
2.0
2.0
70.0
141
1534
247.5
429
190.8
0.0
74.8
5.1
4.0
1.0
2.8
113.7

1135.6

58.1
34.2
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articles

i 104PG- 50 3.0 3.0 Tego 800 0.7
pyl ene d ycol 30.0 30. 0 Hexyl Carbitol

1e0- O DovanehnfeB 184 0.0 185 ~20.8 Mchem
Bxamps ConteP), 4 vt of = 76.3

f\queo 2.5 186 Concentr at e*
1 Mud rg‘%@iﬁa’}t&rysol 4% 2020 74 0 98 24.0 Tot al

856. 8 Vol une Solids 28.6 28.6 Note
Fhe nat er i al referred to as "186 Concentrate" was prepared by allow ng
t'- dd Te d above to settle overnight, then decanting the

| g portion off. The concentrate is the remaining sedinent and is easily

ksed into the fornulation. This process renoves the smaller

Ffihds BRY HrBWS dvis NSV uhiseiletnwal Boged sau90 iadl wadr il gsing 2
186 Bk

)ﬁggt a

milar tof using a scale of 0 (poor) to 10 (excellent).

sheet - 25 July 1996 -52 - Exanple . Con trol
Qﬁﬁlnrﬂ@ mggraster, driedeforo24 hours in a copstand) tesperdurpfhemidity

 rapm (77, %sf,ﬁ; 50% Relative Fuhidity) 883" visaly $afsd for mud acking

: FORMULATION B

Flatting Of Clear Wood Varnish- Acrylic Large Spherical Particle
Materials Control . Acrylic Sphere
Rhoplex CL-104 540.0 410.1
Sancure 815 1485 148.5
Surfynol 104PG-50 3.0 3.0
Tego 800 0.7 0.7
Propylene Glycol 30.0 30.0
Hexyl Carbitol 20.8 0.0
Dowanol PnB 0.0 20.8
Michem 39235 224 224
Water 76.3 106.1
Aqueous Ammonia 2.5 2.5
Ex.186 Concentrate* 0.0 88.7
Acrysol Rm-1020 18.0 24.0
Total 862.2 856.8
Volume Solids 286 28.6

*Note that the material referred to as "186 Concentrate” was prepared by
allowing the 186 dispersion, described above to settle overnight, then decanting
the liquid portion off. The concentrate is the remaining sediment and is easily
dispersed into the formulation. This process removes the smaller (<0.7u)
particles ("fines") from the large spherical particles.
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ﬂpp? | three coats by brush on a stained white pine wood board. Dry 24 hours
etwegen coats. Light sand bet Qats. Al onwchhisdl coat to dggg for 24
houré bef ore nmeasuring gl O'S'S%T‘E_gl oss at™20, 60 and 85 degrees.

v LATI B h R -

O?IVU ON C Burnis es'éltogg,cff) lBnt erior Sheenggfl nt Acryli czémd Vi nyl

Acet ate Spheres Materials &t r ol ylic Sphere Vi nyl
Acetate Sphere Tamol 731 Gloss, 60 Degreg o S 10, 13.9
10. 6 Col | 0oi d 643 Gloss, 85 Degree 2. 01024 . 128 - ¢
Propyl ene d ycol 43.0 43.0 , 43.0 Water
50. 0 5% Pest Methad  50.0 Ti-Pure R-900 234.5
234.5 — 2345 Atonite 36. 2 36. 2
36.2 Celite 281 69. 2 ‘0.0 0.0
gcygg? 4. 4 AppPly Shed cogjs py brus "8nh stained white, phnel_woég $oar&" 9BYy Y2%hou
17.0 bbfween coats. Light sand betWwéef cGats. OlAdlcﬁdfthxrd coat to dﬂy @or 24 hou
4.0 4.0 NuOsept 95 2. -
2,0 Ex. 188 before measurning gloss. Measurezgiloss at 20, 60 and 85 degrees. 0 Ex.
187 j 0.0 0.0 86.2 2. 5% HEC
Sol ution 159. 2 159. 2 159.2 Water -
60. 0 ESRRMULATION C 8.6 Total 1093.3
1059/ 3 1061.8 PVC 40.0 40.0°
légl ?t ;/olzgrlrep\s/cc):l 'Qﬁ‘nisfbxgs%ggrpcfsléxtﬁi/&r Sheer Pdint - Acrylic and Vinylléz\..c%t%Qe @pheres
o Materials Control Acrylic Sphere Vinyl Acetate Sphere
b Tamol 731 11.0 10.6 10.6
b Colloid 643 2.0 2.0 2.0
b Propylene Glycol 43.0 43.0 43.0
P Water 50.0 50.0 50.0
. Ti-Pure R-900 234.5 234.5 2345
I Atomite 36.2 362 36.2
b Celite 281 69.2 0.0 0.0
L AC-490 370.8 374.1 374.1
P Propylene Glycol 344 344 344
‘ Texanol 17.0 17.0 17.0
Colloid 643 4.0 4.0 4.0
Nuosept 95 2.0 2.0 2.0
Ex. 188 0.0 71.0 0.0
Ex. 187 0.0 0.0 86.2
2.5% HEC Solution  159.2 159.2 159.2
Water 60.0 21.2 8.6
Total 1093.3 1059.3 - 1061.8
PVC 40.0 40.0 40.0
Volume Solids 30.0 30.0 30.0
Celite 281 PVC 12.0
Ex. 188 PVC 12.0
Ex. 187 PVC 12.0
Sheet Has Been R laced
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EX. - 12.0
Exanpl e 5" Cont r ol 188 187 d oss Change (% 77 10
5 Burni t ance reported as % change in 85 degree gloss. The | ower the

& er the burnish resistance. The follow ng trade marks have

t he specig) jON:  Acrysoledriigphim angdgglaagg@onpany), Airvol
- Al'l"pa'l'é_'i%%lne'g—mul enc) cTIVF’"( LubfTzol )_'At omte (ECC
|te( nwéle Pr%ycts Corp Col | oi gk (Coll 0i ds Inc.), Conco

A cheni (Dow), M'tchem (M'chel iran Co.), Nuosept
- (Nuodexj® nci¥¥, Nyad (Nyco) Rhopl'ex (Rohm and Haas Conpany), Sancure
(Sanncog I ndustries), Surfynol (Air Products), Tanol (Rohm and Haas

Conpanyfle. ZaER Ré@a@an@hanperw asch dsage Tox@helegrengloss KBuelpwer the o
(E. 1. O@PoONnt), Triton | on Car bij ?@2 Ucar (Union Carbide), Vazo (DuPont) -
and Verffealue/ thedp¢ &‘H)t unggh TepisigaIce: An emul sion pol yneri zati on

. proces-?for preparing emul sion polymer particles, conprising: polynerizing
magt one ethylenically unsaturated nononer in an agqueous 5 nediumin

or Eopr fblwwmg tradef markshave been used iouthesspesificationperAaysol GRehmn on
aand Haas Company) Airvol (Air Products), Alipal (Rhone Poulenc), AMP
 (Lubrizol), Atomite (ECC America), Celite (Manville Products Corp), Colloid
{ (Colloids Inc.), Conco (Continental Chemical), Dowanol (Dow), Mitchem
! (Michelman Co.), Nuosept (Nuodex Inc.), Nyad (Nyco), Rhoplex (Rohm and
i Haas Company), Sancure (Sanncor Industries), Surfynol (Air Products), Tamol
phere A (Rohm and Haas Company), Tego (Tego Chemie Service USA), Texanol
*  (Eastman Kodak), TiPure (E.I. DuPont), Triton (Union Carbide), Ucar (Union

Carbide), Vazo (DuPont) and Versene (Aldrich).

b This Sheet Has Been RTI ced

HIIIIII W

53



ic )Nsi sting of organic bases I norgani c bases organi ¢ aci ds and inorganic
'aalds and iii) a free radlcal polgg lon initiator; where{n {he
noriomer i s i ntpeluperzing ahleast paeLR}

.pOIynerlc stabilizer. 2. A process according to claim1 wherein the

‘that exhibit an aspect ratio greater than or equal to 20 about 3. 3.

. :ter-l nsol ubl

stabilizer is g k&iﬂmﬁﬁk%%Fﬁg@?ggbégri;@ﬁkawﬁhﬁ{@'ﬁamd almxﬂéﬁ%&uﬁe resink

pol; t abi . d 30 t f bout 20
o about 70, wehgisobblEAPuLFbA °ﬁs¥b§.qma¥\?%gf93§a§#3a'ﬂ”§m ng a ol ecul ar

whefein the organic additive is present and is selected fromthe group

"”tants and op} al organic additive, of a substa
ﬁ‘ philic pogy_lrmewal'c stabilizer selected fromthe g wﬂ
ividi ophobi c- hydrophil'ic bal anced al kaline soluble re

Wl
litdf ophobi c- hydr ophilic bal goced acid sol.ubl e ref}; ns

ifount of a nebit ral iy dATBBNHEMERSIHR cETWEITN, PO dﬁﬁftnertgslss%ﬂ%etrlf trom
R0 BblyfieRZAUOR (piocsi bblighilingo! 1P © 0 1 he agueous |

#di um wherein sa |zer C ound Is “se ted fromthe group

nsaruraied SOTOMRE dintuihe dresence
under conditions which favor the contlnued solubility of the anphiphilic

enul si on pol ynr apatabiléde? systein iogitaizing dromahboue01s & 50 v@éighwerb@meesﬁpn
pr,ocess accor damgphiphilicipelymaeric é#&bﬂﬁ’@re}mﬁeﬁ @ﬁl be \total pmnqmleege;r:tants, andg

oiHe Spherziscaépf”“'i FRoe AR I8 hiEh: Bhe PR Gr R HIERE B 3Rl ded from e

V\BI_'ight percent acid-functio g a nol ecul ar wei d
greater than lsalobilized withhopganiess inorganicrbasecansd hlydlrophnblcehly\dmréuhc balanced}:

Weis ght greater than 1, 000. - 55 - 6. A process according to claim1

consisting of iydr Meeataidica | poljmesizatiorhindtiater;n from 6 to 18

under conditions which favour the continued solubility of the primary §
amphiphilic polymeric stabilizer, and adding additional monomer in a

controlled manner to cause the spherical particles to grow into stabilized large

dimension emulsion particles, and optionally continuing to add monomer to

i cause the large dimension emulsion particles to grow.

2. A large dimension emulsion polymer particle according to claim 1
wherein the large dimension emulsion polymer particles are high aspect ratio

emulsion polymer latexes.

3. A large dimension emulsion polymer particle according to claim 1 or
claim 2 wherein the large dimension emulsion polymer particles are spherical

emulsion polymer particles of from 2 to 50 microns in diameter.
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rbon atonms, surfactants, polyvinyl alcohols and coal escent agent. 5 7.

I'gh as i | .S Q1 40| : | : t cess of
& o 2P B, s e Ik felymerpRHER] ALCORURRTR iky; BRe R0
t é1giresi Tabl Yy wherdinrthieepobjrerignstabilizereis either iancallali-soluble resingr oup. 8.

hi gh_aspect ratio enul sion %J_.yrrer_ article accoyding ta(j claim7 wherein
heontainimg, fram rebowr B 49 ABOYE|/ScWeight peresnt. 3?@11%1%@ {MQROFREL i ne,
y X . acet t . ' oXi lad ol yner
L KeviE B6tRtay SiaBeCpRotat han® 00 8eo Aifeolple reSial
T éretaimin@dfroh® abdut 20/t abeas 70fweigh ng alkghfas@eshal Moreomér bon
particles conprising form ng high aspect ratio polynmer particles according
- oand haying esmalecwanweight geeatre sha®y Adl0dzi ng t he pol yner particles to form
hi gh aspect ratio carbon particles. 20 11. A coating with a pignment

pi gment

vol ume concentration near or above the critical _
vosune. @P'!&?’é difnleBidR \eridlsioR @%iné% kBELIEARSIF ARG BRePf OUS =
substrates conprising pigment, binder and high aspect~ratio”polymer
‘packimiset toedlavheraincam@rgenid additive 45 present aad is selectadk firomotheai ni ng :
hi gh aspect .ratio rticles .prepared according to claim2. _13. A process

fo&‘ﬁf%r’%ﬂ%ﬁﬁ}‘%ﬁ’é?ﬁﬁéwgﬁ‘r@i’@i @ﬁobe%/ ’Cba?‘?ﬂ%ﬂ%ére rfQ ilﬁgc“b‘}b&%r ng hi gh
as T Alr HARRA | 19958 SHANEsdeft Gbdhin 2 and addi ng an ampunt of &
so?@g{rﬁ %ﬁ%ﬁﬂs}/gﬁg{ né'}lg@rréec?\%e?f egtﬁ/egstdg émgﬂ‘mt he particles and cause
t he high aspect ratio 30 polynmers to change shape into spherical particles. &

-56- 14. A coating. conprisi,n | ymer binder and ] arge spheri cal
paPticl és l?ﬁggp a@gn ion emulsion ;?gl)Xner partnxcle accordmggto a?ly one of
claims 1 to 5 wherein the process comprises the step of adding to the prepared &

T T T C T AT

YETEFRY gy
A A boa s ]
RN s
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high aspect ratio polymer particle a solvent or additional monomer in an
amount effective to swell the particle and to cause the high aspect ratio polymer

to change its shape into a large spherical particle.

7.

A process for forming a large dimension emulsion polymer particle
wherein the process is as defined in any one of claims 1 to 6. |

8. A high aspect ratio emulsion polymer particle containing functional -

groups.

9. A high aspect ratio emulsion polymer particle according to claim 8

wherein the functional group is selected from the group consisting of amine,

hydroxyl, acetoacetyl, N-alkanolamido, oxirane and acid.
10. A crosslinked high aspect ratio polymer particle.
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f~4
according to claim 3. 15. A coating conprising polymer binder and high |
aspect ratio particles prepared 5 according to claim?2. 16. A j
t her nopl astic nol di ng conposition containing | arge spherical particles |
prepared accordilag t cAchiiinadpedOratid. carbént particlel asdordimg|tdi alaim 11 wherein th
conposi tion containing high aspect ratio particles prepared according to
claim2. 18.  particleisdermed g’@ﬁt Eymlﬂémgiﬁd'ﬂggpﬂﬁE’FFQ:’%nopHPfWBF’éPaﬁ Pared |
according to claim3. 15 19. A cenentitious conposition having inproved |
flexural strength conprising inorganic materials and high aspect ratio %
particles prepargd a_CRCHdi'h?SsiHQnCéoihg}igin%&r%e sphlfichlcphrtivied atcording toriny one o
particles having a dianetetr of from?2 to 50 crons prepared according to |
the process of claimms 1 to#0orprepared agcordingitadhepapeessofidaim dat i ng,

nol di ng or potting conpositions conprsing the product of claiml1. 22. The
process of claim 1, wherein the nononer is introduced into the aqueous 25

medi um as a contiznuou : S ' | Biddw

anphi philic pol }r%ieri cﬁsﬁﬁﬁﬁgﬁﬁcgo{%?ﬁe? %@h%pg%ﬁggu?%é%?ym )

emul si on pol ynerization of a nmonomer m xture conprising an ethylenically

unsat urated aci d-functional npnonmer or,_ an ethyl en#cal I X unsat yrated al kali- .,
30 functional MSnoned GaMBesition; gcosding toclaim 4§ orgaimi4 ein the compositior

ethyl enical l'y Ulle %ﬁ; 8hebe"P '"848hg with a pigment volume concentration near or above thy
. critical pigment volume concentration having improved mud-cracking
resistance on porous substrates comprising pigment; binder and high aspect ratig
polymer particles; a joint cement and the particles are high aspect ratio particles;
a thermoplastic molding composition; a therrhoplastic molding composition
wherein the particles are high aspect ratio particles; or a cementitious
composition having improved flexural strength comprising inorganic materials

1 : wherein the particles are high aspect ratio particles.

'b 16.  Use of a large spherical particles according to any one of claims 1 to 6 o
b prepared according to the process of claim 7 as a reinforcing additive for coating,

molding or potting compositions.

17.  An emulsion polymerization process as defined in claim 1 or any claiz=

] dependent thereon for forming a large dimension emulsion polymer particle.
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