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of the small node of rodes. In the fol | owi ng exanpl es which are
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inlet and @@amré#SIfiIxf’condenser To 211 5 . of de| on| zed vvater heat ed to

[err] in the ip.eé?@s kg sté "nt’rtl [5% ﬁgt’ %PB xam s
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aver age di ametAftel swellngat @5Rctzad deymgat 28rCt hat t he pol ynet hyl- nethacryl ate is
fornmed a#® a | alRamegpliaphesipatiicebout the core obtained in part A Upon
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to identical conditions have |ight spots in their centres because the '
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E” el ko M sl el eSEeld o it v
] Mtto rI)m1 The rin ncy perél ?/
jound to be g'beQil-ﬁd(.{gBl’al‘n}e(xGnuMélﬂ n.ave @évawapaétesara;ouhhezanﬁmlnbenmta\gaesarageth
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me manner .SeatREngpRjciency A sphericpldbypbles ine pegticAt m | ). The |ight-scattering
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| m The voids can R‘e g%en h an optlca m croscope;. the average void
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ample 1 %0 subsmFrgg'ﬁr—W?T—nem‘gWs of
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:'Xarrple 1. The titration results are given in Table | as a percentage of
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particle ddzpamfcﬁé v&l sfo héiimga Qﬂar doQiavicty 6f (IO yorgss and Voi d| anret er of
tihe swol I en particles 65 after dry| ng are determ ned by mcroscopy The

'swol | en pol ﬁﬁ!’ﬂp'?j? ﬁ)erm ons are

o F rt E i u | te-methyl-
scryi T ot ey Tmorkenes e defserilh U8 mé%%gﬁfgi%ﬁ%ﬁw ik b
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LUnit concentratioh of voids goes through a maxi mum at an average void
d|~arreter of around 0.22 ricrometer OrO2@6AIeNnt With the theoretlcal
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oSt e PR R A TR S L A S ey v
di sper si ofestiss p %p ‘b,ﬂ ymer sofn ds T
added 40 parts of styr ene nononer. The fi naI aver age particle d| arret er is

1.0 mcroneter. Upon drying the swol| eWABBBIlibarticl es, voids form having an
average dianeter of 0.6 mcrons. Exarrpl e 8 The pr odufthmenee ofS/pat@>B of
Exanple 1 is used to dep05|t a econﬂ e of a but{§imiliee °rret hyl -

met hacryl ate copal vARPeon t he EGPE%Sheat! g‘b'olyrrer di spdidsPBn of Exanple 1
B. The anmount of mgaanple 55 1 B 4diggpersi ggqused is {hat cont gging 19 parts
pol ymer solids with 10 parts of butyl acrylate and 8 parts of nethyl

met hacryl ate. The 98esulting cordbgheath @8yner is &#BI | en W&H ammoni a by
‘the procedure of ﬁ’ t C of Exarrp1 71 Th . vvoIIen d ersion 1f§rrrs t ough,
whi ti sh®f il ns upordrying at [er|7] havi nz crov0|d ith ave ge dianeter
of 0.8 mcron. 60pmaRbRNO An alskl i -swedi)abl e pol yper dispeaision with an -
average particle diameter of 0.12 nicronmeter is prepared by the procedure
of part A of Exarrr!‘loeem“?;‘x'fa%pt t H4122350 g(5.@f a 40% sol ids acrytic pol yner
di spersf®on with an SVEYREC Y ameter of 0.06 microneter is used as the seed
pol ymer. The 1he3dhblving @ivel k@tlitonaRAhAR & BRABAER bR ddﬁr%gsut%ﬁs fh AEL Qaseb N@hg | S
an al kal i newahiﬁebfoenia@b,ﬁaqué pigmbhtaiké alpb@f thginkéntiee 65 pol yneri zations to
forma sheat h thereon 0022 633 A. Twenty parts of nononer with

05|f"| 5’ﬁ’ “eg fﬂ % M meth cryl a e 640/ X acrexle%gee
ond 55 ryaatyten o S B T o B O T
al kali-s e procedure of e resulting
. two- st age polyrrer dlsperS|on S svvollen after ammnla treatnment as in part

- C of Ex# ae‘pk”H:’O'V‘V'"V"B'Of@elr?eeaafs A but 24 arts of nmononer |s used i nst ead

a let s yyed staggl lpride)
of 20 C. S%rg‘gwo ntwo e corg a@a o[IyS|m tﬁ é‘b Astar Hs?@eel pressure re C ﬂ]s%
swol | en pehey SiRbunt o Soh ahiphoyel r Exdligie B3 WSt th Qloly
further p@dlyﬁmﬁﬂybéﬂd cﬁﬂlnﬂfchl ndb&ﬁc'in%nﬁ lsaurﬁbédtuhtb EheQéactt yr\’cﬂﬂﬂes%md over a 80 mmute
~ trinmet hd oérjpdopPmireadtion mdeamryluatremqgfﬁ\dﬁmp% IBe Sindl\Wbskpgeparddieedipneteeid ur® of
part B of "B(‘H?ﬁﬁ?fe'rhf averpge veiddiamedanof the Arypartigiagis 8-6ieiemaeer age particle

di anetersgo }ﬂ 9; 0,40 microneter. They are 10 dried and imersed in oil as.
in part CO p%eea Ehirk: 2l lswbiibRECORAPINNRS dlsPéHSiods\GRtREaEA LAY Shel Pbieiot N
aver agessdihpgeadifiiént GE&Wan BH thiv geheralt@pe of ER@ngld0.6RvoDekI brétedD@b WeRlused for
di spersions are fornulated into three paints 9A, 9B, and 9C
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éspectfvely A soli'd pol ynet hyl met hacryl ate (PMVA) dispersion of the sane
fMartd cl e size range- (-0. 35-0.40 mcroneter) is formulated into a . paint in
fghe sane way as a control: A pignent gg d?h $repared from 140 parts (by
, ﬂgﬂn) of propylene gl ycol, 47 parts of eﬁﬂ 731 (sodiumsalt of 50/50
Mol ar ratio é’l?p%ﬂ‘%hrﬂe"@l'e patfredre; aanetxdrpasdurarier Wdestiveyd eantajningvinyh peetato Endya
Jef oaner 4 [ef*ie[mNIBWCGdulﬁJmb'é’Pies""b‘f""WHt"@r‘"%(PﬂfeEE?S parts of titanium dioxide
i, gment er@Lmﬁp%ng"ethe pigment grind is blended with the appropriate
rount of the abe\slitenBisk ORasDEduHFRE vilinS P Qaddi® RBrrédN thefndnITIIE hitlogdn iAfdt ARA Wefiuk
at ex pai nt wehipmslereD i rmed aRCI{2I8Q ). . 9m8 phattacstiaeacid rapyd PABGIG. 6fiférrvps suifatk dedyanydrddo
y vol une titee ié«% t@))? “"@5%"!3 g%ﬁmwl*@fe 59@“%199'\?@3?\/@ %:F amf sodium

| spersi ons % ‘54“@ i&%ﬁ&ﬁiﬁﬁ w«E} 'r'§,"¥ of?fdﬁpfi 278 Tt

f
@l id[err], g.10® scdlivint dﬂfneaéi Qcmad Qthe ga:k

%)am ty char Toﬁeramd\dﬁf:&trbeEloﬁl;gwmoefxffeéﬂloeﬂmb‘g adda.u @drﬁﬁfaﬂeﬂeebmﬂ u{’rmgzlbwa‘tedanaa
54x 1 0- mcquecmflzt4 g lof sddivarsbipuffitedia elr2100rmef we@uhtamt ginfrethe repdtiop tenfmmrature

&t G gyhea dhsd hf-" abhly 73 40tt 19 Aigmts
g:(l dgoggilﬁr }?% %‘ﬁ m % i h\crniog? i3 i‘ﬁagﬂ% pdta theflaskag

bef fi ci-ent, svvof 1%n sarrp e A contrl but s sane, en sanple B with
br e encapsunbmvmgw@mﬂwaer t han sanple A contrlbutes 1 778x [err], while
hnple Cwith | e%hemsmm m a w thaﬂpxmrwssebwmqsemé@@gmﬂesqomzed
err] . Sarrpl e'atsf ped é&gafa 'a@m’ ?mrg't%gefﬁ heatedty. g 3 Nirogen
ffer ence a here / mer is| e SI n in ta e angr?ner

)(pr fr 7 g. of water an
5/ m | ) dodecylbenzer{e&[llfc]naﬁi Q dd3¢5to& ﬂask over a 2-hour period il Qialntammg the( feackibn
27 tt(nﬂzeEa)ur@Bt 80—82°C. When the additidh of monome(fﬁwa’s ) complete, the tenjber%&re was
D.7) 40 maintained at §@=—8 2°Cfor 30 min. before cooling thg dispersion tg‘@ogztemperature

0

' 2 alkali swellab rs|ons were, fiit through a 10 creen to rem ulum
2) PMVA 5(0294 Jﬁm te oft S ﬁ% d and \?vas 19. 5—2534% Avera rcl(V éi g ters
.. e (149l ere meas: auto correlaﬁar copy (Coulter Nano-Sizé?¥) EPLM

(ol I ow ng gi ‘a!%agﬂd:dttible(ﬂh&iete@(diﬁw nﬁsd@;feréiﬁfshrﬁ:tdaﬁil&ndamrﬁmﬁh@mtddltom10W|th_
hese cases. agimagiatThe nine alkdli sweildbterneivmgr prpeatationpérg semmarizekio thesigblet  of t he
inventi on. %50 Exanpl e 10 Hi gh sheath/core ratio (84/1) Exanple 7B is
epeated only the anmount of styrene is increased to 80 parts. The final
iverage particle size is 1.2 mcroneters and the dry particles contain

Dids having an average dianeter of 0.6 micrometer. 55 Exanple 1 1
by | y(vinyl3schl oride) sheath The procedure of part B of Exanple 1 is used to

feposit an additional stage of poly(vinyl chloride) on the swollen
{jwo-stage, core-sheath polymer of Exanple 3. A stainless steel pressure
rfeactor i s used. The amount of polyner dispersion enployed from Exanple 3
iS that comtaining 5 parts of polymer solids. Fifty parts of vinyl chloride
hononer i s punped into the reactor under pressure over a 90 minute 60
period. The reaction.tenperature is maintained at [err]. The final average
particle diameter is 1.0 micronmeter. The average void dianmeter of the dry
particles 4s 0.6 mcronmeter. Exanples 12a-12i A series of nine alkali
swel | abl e core pol ymer di spersions was prepar ed using seed pol ymers of 65
three different sizes prepared by the general recipe of Exanple 0. Two

basi ¢ procedures were used for 0022 633 the alkali swellable polyners: a
redox procsgdure for those polynmers containing vinyl acetate and a thernal
procedure for those not containing vinyl acetate. Redox procedure 5 A

5-liter flask was equi pped with a paddle stirrer, thernoneter, nitrogen

» inlet and reflux condenser. Deionized water (2700 g.), 0.8 g. of acetic

~acid and (030 g. of ferrous sulfate heptahydrate were heated to [err]
under a nitrogen atnosphere. Sodiumpersulfate (0.8 g.) and 0.8 g. of
sodi um sul foxyl at e formal dehyde were added to the kettle followed by the
seed pol ynmer dispersion (amunt given in the table). A nononer emul sion
(prepared rom 800 g. of total m xed nononer, 275 g. of 10 water, 2.0 g.
‘of sodi um dodecyl benzene sul fonate and 3.2 g. of sodium acetate) was added
to the flask over a 2-hour period along with a cofeed of 2.4 g. sodium
persul fate dissolved in 100 g. of water and a cofeed of 2.4 .g. of sodium

| bisulfite dissolved in 100 g. of water, mmintaining the reaction

{ tenperature at 71-[err] Wen the feeds were conplete, the tenperature was

" held at 71-[err] for 15 mnutes and then the flask was cooled. At 55-[err]

1.6 g. of [err]-butyl hydroperoxide was afiled to the flask and 15 then 1.0

'g. of sodium sul foxyl ate fornmal dehyde di ssolved in 10 cn8 of water.




abqve was added 290Q'g. of deionized water and 4.0 g. of sodi um persulfat
Theé kettle and ¢ontents ‘were heat ed unﬁﬂ(bwder a mtrogen 20 at nosphere
and then the seed pol ymer dispersion (anmount given in table) was added. A
nonomer enul si on (prepared from 800 g. of total m xed nmononers, 275 g. of
wat er and 2.0 g. of sodium dodecyl benzene sul fonate) was added to the flask
over ‘a hour period while maintaining the reaction tenperature at

80-[err]. Wien the addition of nonomer was conplete, the tenperature was
mai nt ai ned at 80-820C for 30 mn. before cooling the dispersion to room
tenperature. 25 Al al kali swellable dispersions were filtered through
a 100-mesh screen to renove,qoagul um The solids content of the dispersions
was neasured and was 19. 5-28.[0% Average particle dianeters were neasured
by auto correlation specBrEqopy (Coulter Nano-[err]) or optical

m croscopy. The average Ea?rm che i Freter & off agl Qi g di sper si ons

i ncreased neasurably vvheﬁ qﬁg tdalod zedl b pH £0 wi td admopizay The nine

al kali swel | abl e pol yrrer g arations are sunmarized'in .g@eoTabI e. 30 35 40
45 50 55 60 65 12 0027 [err]. 0022 633 Exanpl es=>1<3@ 13i

Encapsul ati on of 12a-i swelPable cores with hard acryli c—%t'@ath (20 BMA78
MVA/ 2 MM sheath). The nineedifferent al ka.ll _svvel | abl e pglEyfrer di spersions
of Exanple 12 were used as é r8s dordtig [:g)l )En‘EIEI zgtign f§® hard sheath
conposi tion (20% butyl net h§cr¥! g8 e/ 8% ek hyg getEacgyllat 2% 5

met hacrylic acid) to give cdrle/sheath wei fht Frati o"of"‘l/Bg&y 1/ 40 enpl oyi ng
one of the two initiation procedures given bel ow. Ther SPRocedure

Dei oni zed water (1500 g.), 2.0 g. of sodium persulfate aac‘gQ 5 g. of sodium
dodecyl benzene 10 sul fonat® re heated to [err] in a 3gigger flask

equi pped with a paddle Stlg’E re thergoret g, oefd ug cfend.Br&gr and nitrogen
inlet. The al kali swellal I§e°core poI ymer (25 g. of “sol | d""lg g. of :
di spersion. 16/1 sheattﬁcor@’ ratio or 10 g.. 50 g. of dig@mPsion, 40/1
sheat h/ core ratlo) Was Zddeg fto the kettle and then a noAger enul sion of
135 g. of water, O. Qg“-cf- $0 |um dode;gl benzene sul fona:Ee ®80 g. of buryl

Ther ma? pr ocedure To the sane reaction apparatus used for the redox pr oce@

=

nmet hacryl at e, 312 0.8 of gylm haer y& ate @doe . gf ms%-‘ﬁacryl ic acid
was added over a 2- hbur gerbo 5 Meds Nt ru;ng;thae berrﬁerateuge at 79-[err].
The tenperature was @eld ‘€7P-[err] for an additional 1§E‘n§nutes and t hen
aqueous ammoni a (1. 3Hequi vaI ent's for every equival ent of I¢bee and sheath
~carboxylic acid) wasgadded. The dispersion was held at [enrj{ for one hour,
cooled to roomtenperature, ahd filtered through aZ100- mgégscreen The
solids contents were 19.0-19.5% 20 Redox procedur& The §&hg recipe and
procedure was used as for She t her mal - procedure w & t heSiEl owi ng
exceptions. Ferrous sul f atEhept ahydrate (<€) 015 g. B was gd,dEd to the
initial kettle charge and &@e| anount of aI al i lai afl euﬁq,, di spersion
was increased to 50 g. of %&l d pol yEer (80 3 ﬁm)e |§per>38 [E sheath/core
ratio of 8/1). The pol ymer"’.g,a kon teﬂpearattelréw% lafal a|,>|rre @t 59-[err]. A
25 cofeed of 1.0 g. of sodoigrﬁ]‘sulfet 2diSs@v@ & g 58z water was
used; [err] of this solutig -gddgd o§he?k tlse st PEfpre the start
of the nononer feed and tHe rg Eal ﬂdeo wWas cad@d I@g ‘QL; nononer but
finishing 10 mnutes after thegnofongr gdcﬁtlcﬁ)nwva 'c leet £.5 The
tenperature was naintained at|59-ferg] <fory 1$,m:{1 f ger sth 'gand of the
cofeed and then the ammoni a wag agded. ghesdig %smn%f& lgl at 900C for
one hour. The solids contents|weré 18.5-19.0% mﬁ%%gm croscopy
was used to estinmate the ageyage particle dianeters and \%%df @i ameters (see
Exanple 1 C) of the nine s&v@ en core-sheat h di spersions i%n exchange
resin (Anberlite 1R 1 20) BaS|@gsed t& r8moge amBnid fgom the continuous
phase and fromthe cores, and|TheRn tfie Ui sperSion Was titrated
‘potentionetrically with 0. 5 N pot assi um hydroxi de. Sone of the shell
carboxylic acid (25- '

4§ S gAg/
i%ﬁrege
e’nerDlvrMAE

5
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A —te e e e

35% was titrated but [lthtle or none of the core carboxylic acid, show ng
good *encapsul ati on” of “the core 35 by the sheath. ‘The ni ne core
sheat h-pol ymers are. surmarized in thegtgdpp@33/ABLE for Exanple 13 Sheath/

Aver’\age part i cl g 13 Aver age void 40 Exarrpl e--No. Process core
g?tl' ° d' neassyiheg o T55-PLutable Lol it hard T byt Shaat (23 BNAYS Ny A chadf
The nTB i erent alkali swellable polymer ggp io of Ex ple 12 were used as for the
8/1 _ polymenzat a hard sheath composition {2 gg ﬁﬁetha 4te/78% methyl met Q?é/z%
8/1 s methacrylicGcdDto give core/sheath weight ratid 024/8]43 /40 employing onE€lth two initiation
8/ 1 , procedures @vetﬂ:elow 0.30 13e ' Redox "
8/1 0.37 50 13f Ther mal
16/ 1 Thermal Pro It] r R
Deioniz er {1500 g.}, 2.0 g. of sodruuﬁ| ggu! gand g of sodilfn r%(i{lbenze
16/ 1 10 sulfonate wefé- l'% ted to 82°C in a 3-liter flask ith a Ie stirrer, thermo
40/ 1  condenser, arfll Mfsogen inlet. The alkali swellableGtotdSpaly@ier (25 g. of solid, TT25rgrat dispersion,
16/ 1 16/1 sheath/qpregratio or 10 g 50 g of disperston Goglg;hggh/@ge 1atio) wasGOget tg 3% kEstia el e
14 Vi nyl i del§8” 2 MepeT "%’Hk‘%’me f Q2,0 queth ‘ﬁ?e&f g silfg) T(?uarmgn A

parts of yalEba S %rrtdempdtﬁfeo e%‘b gf;: ol (79 o&‘ioe i U
persul fate #hidaBAdiVIEminltes @nddtheh sq&tmy\amama 5tebtmr £ fBodvesy e(afuvaéht%l‘ &land

swel | abl e pshegthresarbdxviip ecidl was {dded) Uthy Idispersiph atae hBlB a®0PE For e hawr sdoletiad Adbm .
ret hacryl i cteBepratu, angiigred ‘h@gk@%ogd‘l‘qsb§°’?ﬁ5‘n'f@r$9"d5@°%e'85 wered8Ret@5%articl e
di anet er,zonﬁeqﬁ ﬁ)\,@etdn,% procedure of part A, Exanple 1). A nonomer enul sion
of 57 parts o Ethe riphOarid. pro@eid M £0624 Yk RS NReridl brebRLR: witt thelicwifY
butyt met haecyptiase Feridi spldte Sembhyvamtd1{0.0 5. havas yddat @o andiniiakepir targefand the
met hacryl i cara@inyl of s'kdddtedlabieeqeeda digBersion nwas pjearéaget! rrabdtcaionisoliy pdtemer (250 9 Of

t enper at urse“ll ° h""’l1 preqatiopd B¢ 1d. T&F pglg%*r {fgﬁa@p%{%mﬁ m%nta fas
.ninutes f%af d?é} “tiijé“og;é i L.gft, %@FX

ith
0. 25 parts @ nﬁ;ﬁ éHBu ﬁth&hﬁ Sty @dn@dﬁ @mﬂé‘t@ 1$ae mp‘éFaYJrg@vﬁvilﬁs

i S begun st mbihtaimad autm—nﬁﬁg: fhetd thin. aftaeths eiyd efintie: catbdd dndthen the aromphigives dadded! She
m nut es. Th@rpe@ﬁﬂaraﬁbe'éﬁt%%’éggmeré eqélsatveaa"ésaencgewlwrveﬁ?!il%%e@ arts_of vvat er
i s added ¥n xamp giWEe %“ﬁné;l!r:é ﬁall;l?ﬂ%q arsions. Anig exch a‘g@ s(rpé. beg gagé}) W?:S
parts of allh o bmBvdstbmoniie tﬁtﬁox ot rﬁfrra&emmodfam@@ﬁeiﬁ B the Slspdion was
aqueous sol tiited rhoatintiridally Gvith 0.5 fREEMIAS hedibsida]l BorRe Bt BRYMEIAERboRNE doid (BRL -
Ver sene ar e3%%ldred titrdiae botdimtipar aorwrce thescoteaiadborlic &G4 skenwdnd)goRd peaepslatibn efobl aom
15 sul fo’)?y*PYa‘t“eShl%‘rhn'ﬁPdé’Hyefes'ﬁﬁaﬁf’sl%ﬂ'xﬂaﬂsﬂfﬁs‘m!}“%m‘t'gt*@fta%ter I s added

- followed by the gradual addition ovghg Eé(}gé' H};E speriod of an enul sion of
155 parts of water, 0.1 part of §-\Od€ m do aq.,q% enzene sulfona\te and 234
palr]ES Ora'\!fl ”Wah{éﬁﬁﬁ; chigpdede aI %\@ th g t&%ﬁ-e&nehrsﬁ pfafafvn%tep mu§' étUr@

Su oxy s nel-dehvde-gl-s ~
after the corﬂ]SIaetlon of Redvs feeds 8/0 8 parts oﬂ4ﬂ butyl hydropeOZ)éu de is
added and the 0 4 part f sodiu ul foxyl ate r mal dehyde di s ved 20 in
8 parts of vva Thi rt%‘fﬂ"nut es {Béf t he di 85§r3| on |Is cool e%&lto room
.tenperat ufe a@g fil t er ededdpr ough 63/1100 mesh scpggn. The dispersgon has a
'solids content of 25.5% The' average particle diameter is 0.40 mcroneter
'and the averddd void di 8edsxer is BR7 mcronet 845 Exanple 15 2930  The

[ following for Eiﬂ” ation rrﬁ%/d be used &/p prepare ag yater-base pai nt(% g40nmponent
g

- Parts Gisad ( ment Pas Di spersant” (e.g. 25%
" Tanol 731) 13110.6 Defma,rmr (e gie/1 Nopco NDW o.62 2.0 Prapy! ene

+- dycol 68.4 36 Tit ani um D oxi de
(e.g. RCL-9) '3g  263. ghessl pown H bpyl ene d ye8P 055 49 2
40 Coal esseent e g. Te optjppal. 13.0 I ng Agent (e. Triton
gy R0Rlel  OPtigpal 13,0 Vg .35
50.9 Pr eservatss ve (e. g.Th&uper Ad-1e/9 1. 0 @iender (50% soI i as35

412. 4 50 Def oaner , _ ' 3.0

60

65
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¥ | ul ose ether (e.g. 'hydroxyethyl) 0 to 5 55 @

er. to make a total of 1064 parts The resultant paint has:

Pigment vol ume’ concent ration 2 ol ume solids

9" 8% Wi ght. solids %6&@%&/6% The bi nder may corrpri se a
end of " "e?‘bé' pYligere chigridg)ih P%tl”'on of the pr esent |nvent| on ng o i

Cd{mr%al rfts o?ﬁ%drum persu tsad?:'lsﬁ#?g rts ater n 'xf&’rp of’an alka

S,‘__l i dsef perdidn (b ButyPacrylat ﬁacﬁﬁ’ﬁz f?l'a' ryl 41: Yoy WelgH

of the tem% qaﬁdsy:ereemsm 8 discréthetéripartidle Achan neatadby & ploeddaky ofparilnesxzrredrat)we

ptoporti omenpmenwreyisierne 571 epfsmtew\aﬂ@rg sqtﬂsm d,ddlee/lﬂtre:teee ??Erm&ﬁ pefts phiaityl

pi esent i rRAACY AE%Pf'Ffé’fd‘!%rg‘BThﬁﬁ 8 aqder] Ve'”s'
Gl on B e SR N TP

d
baSl S) . 1b dodecylbéMzerist ébtlfS 18R 2N ana9§ }f stty Re lrbSSe b @haﬁ@&rﬂ‘gs he styrene
het er opol yaddtionpifiedmptetet 7i5Mmiaess Dhis 2omas b dramnipfsalfdm dissolvedin 16@ pares of @ater is
i ntroduce aﬁﬁ’%‘ a@vgedemmateqq i @tP'P atBe°¢ fondP meiUFqﬁh Then azms giwiterah6 parts of

(o) a of er
el i m nat e’hesjg’hy)h §a Ege%g ? e?argafdd %‘Eq‘q& erﬁre |ﬂ:htc§ FG%P % H p}gﬁﬁnt S
or ext ensiema,xrnsmm ity BERHRE XS bies mnpgfsa Rioh Bler t €
pur pose- ofan @8Lrhi ! gaFibd\ef aal’éd'/uBronQF)aSB ﬁaﬂsrbg wtahe of1| ;Lamisofe&tim &ﬁﬁcyn&nibne BafoR@E1 NQ
hi di ng powed 2348 pdrs ¢fi mneredcrmﬂda rgnwith e cafeer of O16i gms oﬂ' knslsx,m stitoxylate

present Hﬁ‘?/é‘ﬁl"? qg‘pi‘ %%‘ %E’E %{IW@H‘%F“%( feeds, 0.8
Corpos 4 B SRy ST S L e A g o
+di sper si Omhr&fgh 00nR8I Bkredr) TRE laisplsibh ThBs a8 soRdURMisAt B 55)6% STHNavefa @-partlcle
wat er - i nsalactetee ispatot mlcnohxateearrmbeeweaabe Gaid aeﬁnadr i§ 0.ammi@gmgergnent s,

:extenders ( lﬁ?s' lica or chal n cl ays mentioned in US- A—2795564) and (c)
vi nyl a ’Qqu ose_cont a small armount (e.g.
1/2" to or even '{‘J’X""f’fmg'" Va}’ﬁé% Pep%'raé{“ﬁ%é asd%a'f‘s such as acrylic

aci d, rret hacrylic acid, and i tC&E\HH'P"(E“ acid, which ar Bets | m f or i ng at

anbi ent tenperat ures and (‘désgrg %e&a‘g{;)such partficulatie materials as are
Sa

ment i one‘d in (a), (b), | 75 faryPred)i | e bageg swelling agent to
raise the pHto 8 to 12 or higher, thereby at |east partially neutralizing

the acid of the cores and Bvﬁeﬁimiffrﬁggmwm‘“@‘é/posml ng @%ilmof the
conposition on a solid SUbF'I coﬁbe coat ed and/ or fu'rpregnat ed and
subsequently drying the fi Nigdes ly, the advant ages of the use of 20
the het & opol yner di sper S|urhna,hamame|(sgahi&)v\hen thegas i s used an anount of
such dispersion as will provide a quantity of core/sheath polyner solids
that is at |east 5% by wei grﬁ“c’(?F"“t he total solids of te;;e parti cul ar

di spersions (a), (b), (c), 8PY¥§)CY¥8hd the benefits 4one nore pronounced’
as the ffoportion of the cggaeefsga\e@tdﬁ&g.t@rsm@wrrer i 1i¢ eases to 10% or

hi gher. the nobst notable effect being observed when the proportion is
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