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where n is from 300 to 1500.
Suitable polymer dispersants have a molecular welght of from 50,000 to 500,000. The dispersant shouid
45 also have a viscosity range of from 1 to 100 Pa.s as measured as 2% in water at 20" C according to ASTM
D 2363.

DETAILED DESCRIPTION

50 While the present invention is specifically illustrated hereinafter with regard to the suspension poly-
merization of vinyl chloride, it is to be understood that this is merely for purposes of illustration and
convenience since the present process may likewise be employed in the suspension polymerization of any
polymerizable ethylenically unsaturated monomer or monomers.

In detail the present invention refers to a process for producing spherical particles of polyvinyl chioride

55 resin in the presence of a dispersant, characterized in that seid dispersant is a hydroxypropy! methyl
cellulose polymer having the formula:
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where n is from 300 to 1500.
The chain length of the dispersant is very important for this invention. If the chain length is longer than

3



the reconmended | ength, then the aqueous rredl um cannot be properly agitated
during pol yneri zati.on because the aqueous nedi um (water) is thickened
excessively. If the chain I ength i sSERh@o2e43 Bhan the recommended | ength,
then the droplets of suspended vinyl nononer have a tendency to

aggl oner at e, there@%aredum ng bul k den5|t ersants of th| S

lp t?'f‘eﬁq ‘5 h'é‘ BB t R é?fﬁpﬁ’ ‘zé.tf"é
LQY?%ESQW = e ’“téf;%% < uf Pmeu RO AURE et sl a@ r
sol d under™ gen h%i}’e NBY' RPReT K S‘Eﬁ‘{e? g ?’“ea

h h
shape, i g G gsa@e s .y.nc iy bm adhfgbemeaffma% BoRrinic cﬂ%ﬁ% ML
wei ght pO' é{ J th ﬁ'@% ILQNeI' L&s. ']%(%?&159‘% a%g S&E‘uﬁ ng to
1.0, pref e tot,ga ,c.‘,@g,{ arts

pol yneri za ' QhJTBOé?%PEon |9m<,1 igh %\é@ulé%i %BF a‘sdé%a%k'h&e% in sl .M%Bt%ﬂtxs iR let y
hydr oxypr ogst.o1 184 BYdrersabil, loois @.16) 2R 8f %Bﬁtspey\ddo%r& By Wefght 6 pEIhérRbid rhorfome
Pa.s) Wi | giteshtidticRorgliebliQl Bifidrerdt wa;k.s, HyBroR@topPRAckHYLBUIRE Uisﬁ&sanﬁ@ftmﬁmeﬁuon

hi gher vi saasiibo P&s)WICRqa® ditfereBisvew tb lgetroptibink Rssits] Fphblabhple] MR vidcBiiivks Sudnhan
a 4 Pa.s neg pds &l reqtipt stightyibi@eriiévels tras a@araisSnatdzhl] Optitnizing thetrBepesk wbll within thdwhme

I n the art of thdss i théat) Marecthdnybdle BydyRymepy! metay balloakshersantaytibeszsd B atmbimaiyn. be
used i n conbimaeimetesd ofF thisdnvyentioc eier edrattinitss may ve rinployed O4idrgr withLthd Bigh andlesuldray
be enpl os edgighd hpdvgcypriopi ntcitty! Eriligibee misbersant. motd theveuritianthipelrave yatistagiory, invitiérshe
cel | ul ose witepelbamolyeitemegtaining nenioncsotfagtatts. Examlesant golpaltier sérdairingrnprionineliacie

t he wat er - tzots wiséfdl, arp dhiopetidiing withintthe fellawiporasnergralasses:uét elyoxyrthylen=rbyipsioadis: ¢3)
pol yet her Emtmﬂen@a'%ﬁisdﬁi Rolygxyethyens e§f&fﬁp§fﬁ@3@lﬂ&|(4)@p'eowﬁmé@eﬁml¢mi At n
t he fol | owPHpxysiiyyiepe aklamideseds ewy'%pmsym%f n%lﬂreeq@eveam ﬁ%ﬁé?ﬁ)‘f‘%!e mez named

éth @”‘%ﬁ BUW%“‘V' S 20 ?ﬂ’ %%?“@’@9
p&%gget h% kA" rﬁ'@; ts% ’%ﬁi o) [bgefp 52“20,
Fg

exanpl es o ﬁﬁ;f '
55 st gé‘mﬁm gfx, nes,,x Sy @3‘5 %ﬁ%’

(20) sorpbi

pol yoxyéth o Qtﬁ é’
pol yoxyeth ﬁ IB

resin aci diedyf g/ép)i,owx,% ﬂéne (50) oleyl
nmonol aur at gieP @(ﬁ}éﬁ)ﬁeﬁé‘ Q'l@'o){t?toéteawp '395911 % y i}l)xyethylene (30)

rici nol gat Searf RknSE LoBiy6§BMyISHeY B HddER R, ea&a&anyréae (gfeub.kw ﬁm diel, Glyoxyethylene
di st ear at e@ipakix ¥ yiecdbovd cbmpouhas Hive Armiditiicitp of bidkdRIl Glpe AR §ctbibingly a very
Stearate, RS bhybERatidns B)possdbil Mixulds bf saRioyipoukdidaly bisss sb®) castor oil,
pol yoxyet hy| aag-poiethylienel r axide , coptginiig syiticiants cid ctafghbin  0.8] Patbre, 4,499534) %yt by bssae
(9) | auryl togétiee rwith o bytpstlyydsinb \oixiee eor(tdiil)g Suafactarit asd Ihe rhighprodigunlay ebibht! edexypay!
| auryl ef hewthylpeliyosa gishérydne Seitb) not-polgktiiehe etideceontaipiog ytagtents grb dimge CdrGgounds
tridecyl efrérethe qowomﬁmly@n &he(gh@Yrolodstey br pstvialyperol peibryfamies; b velias t!(-ezmyyvmyl

ol eyl et hegicohpls] whighyde int/doptaie pOBElYiank oyide sepents. W‘yd ts Iseﬁﬁeta
stearyl et puped Sﬂdi'?b’%?'@%‘h @ﬁ@ ‘219 ratg SOEpfign m@PP! ilafen@vqeebrofso
stearyl et Aelsats, gf waeneg'mm mproglgst |72é%m¥ﬁ’f°' 6P09' b%cn
nonyI pl‘f'en T@?ﬁ%‘Ye"h &4 ‘I‘"‘ di? e'g
nunber g? i el szngf Yo ;q eﬁ" 9 ég,g'"gb |
used. Non- eve pa
Patent 4, 4 ﬂe‘ﬁeﬁ% S%&{Wﬁ@%ﬁéﬂ@ i ?‘h %&g% OXI c}'ntel hn?fn
Zurfact ant JMuQﬂaWL vgglugg,t hydr oxypr opyl 35 et hyI cel | ul ose

i spersant . %y Rk, eeranerﬂ e&ﬁra@%' ﬂeaqeéwé otk Ry He! dritfidy 8l [ Thedd Rclude

those conpggidSotiter) MekH}e o&lQIBJH iV m&isduRF wigmn aeo@bm;syhae& Y EREISKe, SRV dRiohol,
pol ygl ycer @lyEbdbl, baiah| dholadtie Walyéxy@yidnB CnoRABENdX blysky@ikab Sthaldl HyBroBged
not contgai Eo;%y@btgﬁégene oxi de segnents. As exanples of such surfactants
there may be iawgeshspénsion tprdteds| iRl Méromer GOPIRL & dFotmbd iand iscédaftdcor sufdUdbiédaby the
nmonool eat edisgetsahtl TR indibdiuaadnoibiedrépletOary meinaihedio the saspbraiat end dpl notaggbinerate. The
nonost ear atefing df idghareat tdcomeOgErtahthe outsid Sutfada\otithe bartivied intbe fnished stata.Petaadhesis
40 The pioihy e¢siny baztivs- sudackemey be aiadé by ESCA ftepbigues tarshpwithat theedispersant it ow die
of froms®. S@Gcqdteolyyengsd gdsin padicle- 0 parts by weight per 100 parts by

wei ght of noriowes thematalysisats(injiiatosmthatrmayrhe epplayedn 7P prageptsinyppliaReare, e fiep) raglics/
parts by weielghe qgelysts o ipifisters, Bph @S| i atkeoyinsosimaikarpd and gpalkangyl diperoxides and
non- pol yet APPEKECRSLPYES: o7 CATRIHH: %ﬁﬂ“?eé?[saﬁ?'cmat?fe"ﬁg’@fl‘pﬁf of sych Gaiplvy tefeom
0.005 parts by weight to 0.2 parts by weight per 100 parts by weight of
nmononer, preferably fromO0.02 parts by wei ght to 0.1 parts by wei ght per
100 parts by wei ght of 45 nononer.



Furt her nore, sodlun11aurylsulfonate may be used Any of the well known

di spersants oper-ative in aqueous nedia may be enpl oyed. These incl ude anong
others, methyl cellulose, |ow ol ecEP&202833B hydr oxypropyl nethyl
ceIIquse pol yvi nyl alcohol | auryl al cohol, sorbitan nonol aurate

p0| yOXyEt h¥rl gﬂri:% glgél F\g Qi%%xugeo lléﬁgﬂ( Xi%tgrg}( &ee iace harggélé cD g\re 9\}(&5 ffaes methyl

Por W g gL pefihe, I E«%ﬁb&nﬁc w inl‘i %ﬁiﬁ @gﬁ&o%ggf il éH;ePT Hanage

dropl et's AR 3du§b°pF$pi¢lrbe RRICEHIRR) &Q& J?&yd.car-
coating of pehafd esoSMiob .bﬁ&mesaa-aea&.éobe&raﬁeh%@%&ded& Sy a@tfaaarOire cal yielding
particles icaaydias bittaes Repbristyothe parfiulan Adthdhfdr Or Mbndnlefs DI PalyMadzbd GAdEbySHE tasre
may be madeegbiyentebiS/of tRe Poteted dopoliied o td adrodubedl. Girthe Inicid) thah Snd Batife nRd be
surface of einhieygaah thagilymerikaticn Sedipep BsubllyCth® amdiiDdT Gathlid of Extaistt Dinplogsd will be in the

i ni tiator s rdanhadf 0XAF%HE 1.0% Hy Oupiphit, based brethp weigi@ ot the Mosiiier Gmdabers béng’ fopMerized.
radi cal wi @refhrably, thababyng bisallystishwill bahdilesrangs Wt H102%6 otOie %tiyle®igbly | , ar oyl ,

. al kar oyl and lneadekusrrysrensiontvmerizition the) cbactiom ishysdallp pendoctédde 3, mmtmmm@be
per oxyest ers0” Gierié@rdderarding, upar the warfigsiae motsimes ichoneaers byisy polymerizadelt is prefore® O
202 643 Bl h%?yerb@ RRiRY derpeaBhaYs indher@preexe’ #8, C it lh s'ﬂ‘i*’pé"r‘hﬁ?? dREPogiuEee.rojymers
per oxi de, EaHfgEe MO b geyng bepRIgial H'ﬁ??'ﬁgq arg piggycedt '5r'ﬁapﬁf)‘l§|="@'i¥ §9dn the case of making
di i sopr dﬁylhﬂé%@we’s)%%%?‘lﬂgémﬁi piginy! cplogid %TWIW%B@@’S n WilapfiopeR to (R hosEsy |

per oxi de, na P8 T“B’éza“"l“e?m%? Bbout priops prpssifes &erol ﬁFﬂe@h I
per oxi de, ™ U, 10610 gosph eé?ﬁ‘iflm%"epﬁhf’ﬁﬁ'lnﬁ' ¥ed s%'?)ep? ge with

per oxydi Car'%’ e 3us nsion_po %ﬁzé on S 9urgq£1 C\?‘aln":bu%r}r?‘te%ien are ﬁo n r to t
iy g A R i, i S
choice o svS;cH a@(nnyl cﬁlgncfe ﬁ@\-loﬁ{é E‘b I'n Iy (fl

by ~The par MRRQR e

requir emam%:vﬁ:cﬁ) e ;ﬁﬁc@&’ C&H@& bgﬁug %Hacﬂe% at:iﬂle hﬂhlgrﬂ@ H\% cart | @En’a Wg&a@a aElan
one cat al Y %bm iRYreR 8o fE8ed YR GorvBnidnds akOdriciBY fedsdhé §8 nﬁ%'o@@uan #Ein the

amount ot @alrmérzation Aéaction vatsSlintieaNIhalY Sithoddhbrb, RiftichiiHyt \h’%rertﬂ@%ndﬂ*fer Qr .Q%%aiso
1. 0% by weibghd emfileiee tre Glbjéch®e owaatight of t he nononmer or nononmers being

pol yneri zed. 14 6heRuspbesion pblymeriziion provass bf 1ib invetier, YgtHos or Vintng ohiBe feactibi@edian ge
of 0. 02% t asddsshryOdaidyythe\entighdolyimerimtenaeattorspsa@E that i) iroaloy convdrsichttd complelieh of the
reacti on i seaci®unalrioy tocthe ctent bicitle polyraerizaiop exactiovirtite palynickizatioramiyereds aditatéd toqprdvile C
dependi rig @enadiipretopstispérsec orl saspendthe m@noraar(syio thereactiontyesdivg ip dileyiorrof dreplets. [Theses
preferred, dieolpis\seeuld hef suhisiag thetowhse trensiormaes iite pelyresr parficks, Wichzge Eherigal.Ale me
since, at widseof theraied sige:dbe pelymes perkiclesrisduerg in prsordense wilh this ivengjprgshould have a
benefi ci al 93Meieeir thedanag ee30ym el M- Frgtasally f%aeﬁueﬁ%vsaﬁ |tRp nolympr-patiples wilh save G
maki ng 15 HGWS‘BUPW?@SQW? l‘ﬁbtﬁé?‘?y rs of vinyl chlori de The t | rre of the

reacti orfwi | °Z"‘t these i dhe "‘Fhé"?[ﬁ‘g Y—?Hé‘i’ §ﬁ' R9R agitation
process nm “é co 'B'g °" "G WS&&%""%S%’ a"d {tit;:
nospheric

-sorrg advan ,%;f :hw‘;" 'Pg"e Sﬁgon a § %ot:fofua er o A &E 'vees are
pLyner uzay, on eveeaomdfu@% saff hl ﬁa,fcuﬁa Jn@:'-‘ E'g& otk By the
prior totlg the react! on e aqueous nedi um

preferably di ﬁ,talaln of\/@kaﬁsn adsiiéy ma&ga%fy b Qmaﬁ tHBQ:laéerE Fes@iR itt vay @BpeRding/bpdX khe
chloride, HhEcul? Rohdddl 6r mbHo@brs BBIhG B itizalaOMil ab Bo YoaREIH hSiRdr partidle sifdl deSifed
optional dinSthe esdprbducO This ehCthdl e, agtdlidn Spbed bl ths Widtdblecshariéanyiig the agittod blades
m xed t ogeiusy beltegtiatbd WA &btk lifls, werk lid maly Wtlallés Intidvep i tobigitih@ theCaritimlins t
bei ng used ctraRionsEs: ahg bariiddiar piyrtetizdtibn ®cips, Xich gs, G Rxdiglel 8 @izé 6f it roa@RE dtle ramasrt
from t he r etldtdes on Wessiatable Bhaft asovell @s thersbapeaingiech which indidictate e ayitatidnhspesd toi bleg
of the i ngesplbwedtisobtaningcheddsined fadicld Sizp of theypalyinka partintesr le&dd beonvteddimt ad thelredeier
an inert atc#esipticingeasphortdeceadsad, lagjusinent i thelengthp widtivend pitch whihe biedes miystibagnade in
enpl oyedo apwesiglschieys theglesised @aitaiomand |shear hetions ifsheuldsdiserbengted thet the agitation ansd sheers s
of this ingeiepmdinbe igflypncad py) fre gronamer(s) baing relymetined pachihe flemipergiies b thej polymerization
reaction. It is well known to those skilled in the art of polymerization how to make the changes in agitation
to accomplish the desired affects on a particular polymerization run.
While the present invention may utilize any of the conventional suspsnsion polymerization techniques, it
s5 is possible to utilize a full reactor technique, particularly for reducing chances of polymer buildup in the
reactor. By full reactor technique is meant that the reaction vessel is completely filled with the polymeriza-
tion medium at the start of the reaction and kept that way throughout the entire period of the reaction by the
continuous addition thereto of additional reaction medium ingredients of which are in the same proportion as

5



necessary duri ng the entire pol yrrerlzatlon reactlon period, that is, from
0% conversion to conpl etion of the reaction. Prior to the start of the
~polynerization reaction, the pol yneEPDR02@®3 Bixture |s agitated to provide
30 shear action to disperse or suspend the nononer(s) in the reaction

mediumin the formof dro Jets These dropl ets should be of such size that
when t r ans % #EYP; Yie pig P@Eete’Wﬁ‘P‘é Amaynbof H%’f“? B%W“‘enfaﬁ‘%“ g\a

P ke O Fobe v e T
Chis .tnvﬁmt% The s °f§;$a epog "@3 g‘%ﬁmga swﬁs@a Gl °'"me

[ er I‘] P g ef°e P On ][nedlu QéEYt I convers& mono er or ono % r} encsate
di anet er 'ftdt gersfsi'é %9 %Et &3’ igﬁé a ow o .1?0" i Dr?fwefkf'ifﬁé
to those in, mal n

tcl

agi tation andA s agewg\ea,st wmeas 136 ﬁig‘?@ﬁdapﬁaﬂeeéﬁﬁ&nsqg wa&a&m& queeghabesfaa&dﬁ,
of stai nl egpucal H&ledRbs. Fhéthiagh bkl £ bofoBigld Whth B 118k 0RR It Srorddth W8 ArhdASonal
j acket agd vmgshaperﬁt:amtal ;S%rtﬁlb detdiined Bin&AB: Ngaaftal dredritShivhiaithe fBn PaHidles fiat
shaft are nmagetvasl DERIO TheTRIE ofifib ldRMEErsIYr @RaRscribddi dirBle e RFcusaibed Girdldlis RO
Furt her, omember kitinas liefshipaJadiore enpl oyed whi ch are nounted on the inner
wal | of the. rieaiti @se oir a patfectortid, thehiesceiba. and kiecubnadribbdedirclys weuldi havel fthe4@ma didmeter
down, punpiand taecéfererthd shaph dactoe srodid be unitg di.QnThenmere dedr itershbm fhdia i< ior Clitharmore
not i on tiserselficat thembrticle.by t he agitator bl ades. The ampunt of agitation
desired or neGuwmymssgial polyvinybehidride tebie patticidsitypitaliydave a shapg fadtoryangipg flem 8.4 dd #18B. Tieon
the parti cihaee feaimofrihe revin pesfidescaf hihisvantionge loreeter thareBl9. reeferplly breater thane0.93, and
particul ar 6 rA@RLlp gfepeLhen 895, desired in the end product. This nmeans
that the a tTé{te| Qf?fe %R!F%fpfﬂtcﬂté"er ved iy Hoterming 4he shage fasion i toHiest gefeem, thg particles
bl ades 48 ?P d,up e tpstor the, partiges jarge “‘a'TH%';r'é“ éttaéc orR AL A% s
i nvel ved | r? %Lﬂ}i P“‘Wﬂ?ﬁ ‘6°8 8§t h§°9|e d '%Yn froip be agglomerated

pol yrer i Zat ms are r§ r%e'll-'ors 2l n be reduc :ih at? aﬂr é(gc‘f"b the tsméc
CmurFeél gf at’ ? non-sol en sucg "E P§ :';ér?.I et a ﬁg%\eﬁ‘ §$:ep?qgrg‘é th?arh sg? ?th
particl e 5| ' rAO&R ‘Bhg ’%" VB Socids § m
r eact or cawemt,x. ge ra,teraw e g famt @cf&nfgéntte Wk
and pitch Glgpdad et,e o PRicIERER usdlthe Qnrﬂﬁtgﬁﬂlaﬁtaeraﬁg awcd@atc

agi tation a#iflmeh %e&q; tdr e pantctes RS wduidlisia the indgibed! c.tdiwrhé bﬁap@@éctoatof 98 radi
shear acdi Gampik lsl deRfnihétf byLLRIBBE Bhgéher tHARIATRIBRIEE bil B iINBEHLEDCIERS MARKVIdRG GhalAkhbbh e
t enper at ur eyaie uiof RID kg rREUNTBIitied BiaiEiers.t The Bhapb tractoB fore restiTepiEbeiits at Hefge of the
skil | ed i n galiclesin theahmpiel yneri zati on how to make the changes in agitation

t o acconpl i shRésinehatieg i pagidles fwitie @t lSghoshape agtot itl LHage a pdghprnisdid dembityothan tesin Hadind e
t he presentpaitideewih afowenghape ifdcor @ssamipg ebnstehiepaasity entt paiitiel sizeu Yere rsiipiyn spherical
pol ymer j ssatabieets tpackhmorg ightly then 8k ireguigy @biséth | Te tresingtaf [this inveatidnupréferalpln bavera bulk

t echni que, deesity geeateainpry 0.5% g/embvithcthe mporepeaared bulk density baing dresker thap 082 gicind when
react or. Byusedin rigif @ppiicafions wich As piproandsiding orer resing used liflexibla @ppligationse the dplk density
_corrpl et el y ig P‘Iefe?H'Y\M“ﬁP't*’P‘Pé 05%9| 9/ae+ Thedower il density forflexbler aplications fesigfis dyeto the

reagtion arig Sifyq Abe | ¢ el eaagityrof F?Vé"‘;é‘rfff‘?se"v 1on Sefregel rf’ﬂ'é"ef‘é'ﬁé‘t 'F?S?sti}/
t ig contn lfB‘ﬁE“ | ‘t’?ﬂ’? P‘E’t g? §m 'ﬁdie‘tgt @s'" %%2‘ th"%dkﬁ‘e PR | V@‘HF
f which e N al

Chon o SdEET *%' P PO PP 886 ) sbtn i T

by Lhe ;Qﬁfp}ahso @%ﬁ'ﬁfﬁ 'gteéﬁfjg‘gfggt*“ﬂa"" RO ShieB plplf ap.gft@*c%"t‘. Pl

necessity for t oh o aqueous po'y'r?erl zation madl umis due to the
shri nkage @(Amﬂ_@ms of the reaction nedium produced by the conversion of

t he nononer—or—Tmmononers to the polyneric state. 5 The resin particles
produced by tHeSpolye@ilidnG8ceipe ®mpIByRIWaS ad follows:shape. Spherical particles

of f er adyant ageasis exafpleNd threbRite Slalidss StedFiebctdd Adduippddoth dgikion wast dmphoy@) ThaWas:,
and | ow shidapérsghtss ea@rtaBtadts andd thtalya warb ddbel ooty readtion ndna Geitategiaat rredl riiy. Tiei virg!
spheri cal phwtideckasshenfeddet gndyibe dorteptstoeed © 57 6s During tHeccowsh eff ther shctioh ayter obs
resins is toontideduely mddeel ke sdactpreto fcampasatd jor dpst shiakage inookiche rdes to Tk sonvemge obf

t he parti clmeonperge ppleraereWhentheyreactiph wes eomplotaciurthen pelyrepyizatien wastsioppeti hyethes kddition
s5 of bisphenol A shortstop. The contents of the reactor were emptied and the polymer recovered in the usual

manner. The polymer was tested and the results are given in Table ll. Average particle size was determined
according to ASTM D 1705. DOP porosity was determined according to ASTM D 3367-75. Apparent bulk
density and funnel flow time were determined according to ASTM D 1895.
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10 view. The shape fractor, of a particle is determ ned by inscribing and
circunscribing the resin particles i wWth a circle. "“The ratio of
the dianeters of the inscribed ci rc{Ekali%dztr%g%él rcunscribed circle is the
nunber known as the shape factor. In the case of a perfect circle, the
inscribed andris BetHpRCiE igaRentéd foCddrondaid! thht RHAYE tHoN6ves aRe High WRE&y Aftfloxypropy!
thergfore, nidigl chaee o & itventa i HcrbRed] Motayis fulthdd imprdid@ et fie BER Herdsile TR REEe
factor is tusedlwad as Bewndr BabkSi.spherical the particle. Conmercial polyvinyl
chloride resin particles typically have a shape factor ranging fromO0.7 to
0.88. The shape factor of.the resi nﬁgg'c es of this invention is greater
than 0.9, preferably greater than 0583 il nore preferably greater than
0.95. The préngrediemtical procedure used to deaents ns tWheighepe factor is
to first screen the particles 20 through a-ﬁOS Lerr] scrﬁen gnd run the
test on the garticles | arger than 105 [err]..—-g@a-i.-ic i nter e can al so
af fect tMis Jpprdalchdrars reOneRex i cl es coul@Obe stuck tdgw her by static

and appear twakerag@eied£Oi k@ in fact they are separats, particles. By
measuri ng thggg{grtiql es greater than 105 [err?, the staticproblens are

KYgicarhqnate cakatystcan be PeB456d by fi 0st048&ing the

reduced.” For

resin pa&ti cBesphiehlv1am or gani c non.-.sol vent sugbogﬁget hanol .rmma& hanol ,
evaporati ng %%i sg vent and then using the optical 25 procedure.” 45 x
optical phot '3? P’gﬁﬁ’f &8 9% epared that can provide for a count of at

| east 400 par TPRFEERAES SHHF %. Using a Z8+930§Gz- 3 Pal-i0R09 Anal yzer,
count the reBolyeinyinadcotiolpadnfdasady settongrohe countigngigrerture at

t he maxizum g he r{,icle.. This would formthe circunscri bed
ciycle. Repeﬁa??%§égghﬁo§“ﬁjls§ﬁ§'%‘ﬁ%l es but use the m ni num di anet er
of The apert ur evisgosityl GBTrFaesthe ni ni nuno digoet er of the particle.
This would for Lagoripegh circle. The shape factor of the resin 30
sanple is dete%%gghl[g;gaddi ng together the dianmeters of al P890 nscri bed
circles zand dividing that nunber by the sumof all the circunscribed

di anet er s. TEhdatssrrapBursdand R afephovrtie Taldsli.n r epresent s an average of the
particles in the sanple. Resin having particles with a high shape factor
will have a higher bulk density than gsf,8 DRving particles with a | ower
shape factor assum ng constant porosity and partigle.size. Very sinply,
sphericd 35 B8B&cts pack nore tightly than do iPBgééFté'( obj ects. The
resins of this invention preferably have a bul Rugehsity @®uwager than 0.58

ey ——

g/[err] with the nore r%f‘rer.red bul kydensity b g.,greater t 62
g/ [err], V\henAEQEdplaTFtr%'i o Shhfi g‘é‘ﬁ ons such gggﬁlzpe and si di ng'f)9 For
resins ysed ipopl eviddss epplewdalgdbns, the bul k dérdiédy is pref debby

greater than Q.50 qg/[.enr The | ower 3gensity f flexible p cati ons
resin is due 881’??‘?%“% gﬁdejrk p ?%%H\!\i (gﬁ%‘gi 2creaséd4(§gl k densit @g}%i‘
spherical resFaaneleFlwwn Bigher iset.}esin resul 28+itn i ncreased302 shi ppi ng
‘and storage efficiency, that is nore weight of resin can be stored or
si_pped 4 NTRs gHoveLdats SMtablo MEshow MaiiEbuldlishQity i¥Vnlith Hdhbah RURL tWhES thaaiighOriscosity (4
const ant, Phs hydroxyprmp@dndiyl bolldiesRSias sRINDmpEaE witiCiid saivariedpd BN thel I6wer viscosity

i ncreased @uhnudaeriabut put, neani ng nore end product such as pipe can be
produced on a given piece of extrusion equipnent. To further illustrate the
present i nE$AMRIER the foll owi ng specific exanples are given. In the

exanpl essal | 45 parts and percents are by wei ght unl ess otherw se

i ndi cat ed. EXhi¥ExgEnde I ed/\eeshovy thet aoveryr fé@elﬁﬁesi% (8| Fep ey digxyprapy! meshyl esliulose50
In this ex#imake spheiqal pagiclej resit haying high pulisdessitychs qap he sasp from dup B elew. ij's preferred
agi tati on {Relseenbighsy apount ob thanowy! disprregplonsstip tviscosiy pfrthr. povak dispqrant dngregregsThe
wer e added"Bgiop yas pfpifopisg tha seme nrecaduns and congionsas in Framnl 1 erceptiiprdhe yee gids
then add®d2B8t ¢ REdPYRPRA fethilesfuinge-(1ge wpirgusepi 3s 3P T8ilse of the
reaction, water was continuously added to the reactor to conpensate for the
shrinkage in volunme due to the conversion of nononer to polyner. \Wen the
reaction was conplete, further polynerization was stopped by the addition
55 of Risphenol A shortstop. The contents of the reactor were enptied and
the polyner recovered in the usual manner. The polyner was tested and the
results are given in Table Il. Average particle size was determ ned



according to ASTM D:1705, DOP porosity was determ ned according to ASTM D
3367-75. Apparent bul k denS|ty and funnel flow tinme were determ ned
according to ASTM D 1895. 6 EP EP8®92643BB1 This Exanple is presented to
demonstrate that when the level of the high viscosity hydroxypropyl nethyl
cellul.ose of this invention is increased, there is further inprovenent in
the -pul k density. The recipe used maSABBESthn in Table 111. TABLE I

| ngredi ent Weight Run 1
Run 2 10 Vinyl chloride nonomer pacts by WbPaf¥, /0

100 Water (derdmedigntzed) ' 152 _Run 3 .

152 Peroxydi carbonate cat al yst T 0. 0450

0. 0450 15 Bisphenol A ' 0. 0400

0. 0400 Pol y&timplerghexid@e menemiesi ng surfactant 100

0. 0200 Water (de,{.pnggpglgggﬁx;l nyl al cohol surfactant 3152

0. 0100 % 0100 20 Hydroxypropyl nethyl cellul ose viscosity
0.05 Pa.s Peroxydlcarbonate catalyst 0800 0.945%80si ty 4
Pa. s Bisphenol A 0. 0800p 2p4dpe data

fromRuns 1 and 2 are shown in Table 11. TABLE Il 30 Test
Resi n Run 1Polyethyle¢&m9x;\g aRdrticle size [err]

103.2 ¢ containinggupiagt DOP Porosity ([err]/g) 0.0200

8. 123 Polyvinyl %ﬁc@lgBlAﬁﬂQlf%lﬂ:}tabﬂtl k de?si ty (g/[err]) 0.0100

.4 .JI5 n El.ow Ti me (sec.

28. 1 Hydroxyproq)\g??nﬂggy%h &&6’6{8 Sfat a of Tabl e 11 show that the

bul k _dei,gsi ty | yimmdsitiyghes Pa.&un-2 where the high viscosity){0B8®Fa.s)
h)@poxypropyl met hyl cellul ose was used conpared with the sane recipe

havi ng th%é%on)’ﬁ&:%q%ﬁ&knﬂﬂkﬁlen material. EXAMPLE 2 45 This Exanple is
presented to show that a ver Igh.viscosity (75 Pa.s) hydroxypropyl nethyl

cellulose will make spheri caI parti cl havi ng hi gh bul k density. As
can besseen fromRun 3 below, it Is pei‘A it 8 to use a higher anount of the
novel dispersdestas the vi scosHy of the novel dis@esdant increases. The
reaction was run follow ng the sane procedures and conditi %a? i n Exanpl e
1 except for the type and 50 ampunt of hydroxypropyl met hyl ul ose. The

reci pe used i &vae HRoWHicke Tabee |11, 55 7
30 (um
DOP Porosity (cm3/g) . 0.088
Apparent bulk density (g/cm3) o 0.634
a5 Funnel Flow Time (sec.) 15.5

From the above data it can be seen that the 75 Pa.s viscosity hydroxypropyl methyl cellulose requires a
- higher concentration than does the 4 Pa.s viscosity matenal however, it does work very well in giving a
high butk density resin.

EXAMPLE 3
This Example is presented to show that the high viscosity hydroxypropyl methyl cellulose of this

invention may be used alone as the only dispersant ta. produce a high bulk density spherical resin. The
45 reaction was run the same as in Example 1. The recipe used was as follows:

55



EP 0202 643 B1 TABLE Il ,Parts by Wight 5° | ngr edi ent
Run 3 Vinyl chori de- nononer - :
100 Water (dem neralized) EP0202~.643 B1
152 10 Peroxydi carbonate cat-al yst

0. 0450 Bi sphenol A _ TABLE V-

0. 04Q0Q Pol.yet hyl ene oxide 15 cont*a-rmﬂﬁg—surfact ant

0. 0200 Pol yvEngirefigninl surfact ant Parts by Weight

0. 0100 Hydroxypropyl nethyl cellul ose 20 gViscosity 75 Pa.s

0.0800 The data fromRun 3 is shown in TabIe‘f@“TABLE 1V 25 Test
Resin Run 3 X¢§Ylpoghqr@e gpopomer

32382 28 w?tG§”p€@§}né¥&p§k&a) ([err}/ghsz

par en u nsi err :
0. 634 Funnel PRFO%YH Hﬁ?eiﬁﬁag égtglys 0.0450
15.5 35 7Froma‘;lbph@lm@\a_e xata it can be seen that) bkeo’5 Pa.s viscosity
hydroxypropytege ;§ eI I uI osg: requi res a -higher concentration than does
the 4 Pas vi fiowever, it does very well in giving a
hi gh bul k den$P f‘)'f B&mﬁ 3 This Exaﬂg&%5 0s presented to show
t hat the hi ghos‘lysausllt )alt’thm)kymnf)g/d:tmthyl celLbabose of this invention
may be u€ed p n produce a high bul k density
spheri cal @8981;%? @%eac |}géﬁfv\géf%5h %%e sane as in Exanple 1. The
reci pe used wasvaiscpslitanvd Feo 55,8 EP02026@430B80TABLE V | ngr edi ent
Parts by Wight Run 4

20 The properties of the resin produced in Run 4 are shown in Table VI .

o/
TABLE V1
Test ' Run 4 Resin
25
Avg. particle size
(nm) o 179.8
" DOP Porosity (cm3/g) 0.066
~ Apparent bulk density (g/cm3) 0.695
Funnel Flow Time (sec.) . 15.7

35 The results shown by Examples 1 through 3 are very surprising in that the viscosity of the hydrox-
ypropyl methyi cellulose makes a large difference in the final resin. The higher viscosity materials produce
a spherical resin having high bulk density. The high viscosity hydroxypropyl methyl cellulose can even be
used as the only dispersant and produce a spherical, high bulk density resin.
) The resins produced according to this invention are sphencal in shape and can be obtained in a fused
_/ ‘40 state.
The resins produced by this invention have many uses. They may be formulated with plasticizers,
lubricants, stabilizers and impact modifiers and extruded into pipe, house siding, window frames and the
like. .

Claims

1. A process for producing spherical particles of poiyvinyl chioride resin in the presence of a dispersant,
50 characterized in that said dispersant is a hydroxypropyl methyl cellulose polymer having the formula:

§5



5 Vi njl chori de nononer - 100 Water -

(dem nerali zed) . 152 Peroxy jyst
0.0450 70 Bi sphenol A EP 0 202 643 B1 mm nmllﬂlmﬂ

Pol yet hyl ene oxi de cont ai ni ng surfactant
0. 0100

0. 0200 Pol yvi nyl al cohol surfactan
Hydr oxypropyl nethyl cellul ose vi stcrén‘s%-!‘t‘-?'y—yél Pa. s

0. 0600 20 BEngpedbenti es of the resin produced Haxrt@urby¢ Wedégdltown in Tabl e

VI *TABLE VI Test Run & Run 4
Resm 35 A|57q partlcle size [err] e

179. 8 DOP Py} t ghopfpde mepomer - 100 0. 066
Appar ent bmjéq:glﬁmagyu(-,gali{aqurgad) " 152 0. 695 Funnel

Flow Tinme 2‘ 15.7 35 The results
shown by Ef&ﬁﬂ’@é ICRRPARGTF S SREATESY surpri Qi r?ési% that the viscosity of
t he hyt?roxB:.)qpm@lyblrrat hyl cellul ose nmakes a lpag®aifference-in the final
resin. The 1%h¥%5005|t /materials produce a spherical resin having high
bul k densi %ﬂﬁt&y hydr oxypr opyl ﬁ'é”byl cel l ul ose can even be
used as the orﬂ Aot sPer 88k 3 l'broduce a Sphgl'l gl hi gh bul k density
resin. ThePMVmplod&cwoécwnﬁargtamtt hi.s BR@AROi on are spherical in
shape and d f tate. The resins produced by this
i nvention hav ma%e;:aggg "{FE:LRII l@ﬁgl 4?orérul ated with plasticizers,

| ubricants, stVallﬁcF?ibFﬁ’ énaal-ﬁpact modi fi ers 8m868%t ruded into pipe, house
siding, w ndow frames and the like. 45 Cains 1. A process for producing
spher i sl Thp dFdpbrié S tHaf re P bridticBy in Feh b GFd Hewd RSkl YN the presence of a

di spersant, 50 - characterized in that said dispersant is a
hydr oxypropyl nethyl cellul ose poI ymer hayigpe §fe forml a: 55 9 EP 0 202
643 Bl TABLE V Ingredient . —_ Parts
by Wi ght Run4 5 | choride mononer ' Run 43953_-1'1 100
Wat er f#dem neralized) ' - 152 Peroxydi car bonat e
cat al yst . 0. 0450
: Avg. particle size _
(zm) N 179.8
" DOP Porosity (cm3/g) ' 0.066
Apparent bulk density (g/cm3) 0.695
Funnel Flow Time (sec.) : - 15.7
.35 The results shown by Examples 1 through 3 are very surprising in that the visoosi{y of the hydrox-

ypropy! methyl cellulose makes a large difference in the final resin. The higher viscosity materials produce
a spherical resin having high bulk density. The high viscosity hydroxypropyl methyl cellulose can even be
used as the only dispersant and produce a spherical, high bulk density resin.
L/ The resins produced according to this invention are spherical in shape and can be obtained in a fused
40 state.
The resins produced by this invention have many uses. They may be formulated with plasticizers,
lubricants, stabilizers and impact modifiers and extruded into pips, house siding, window frames and the
like.

Claims

1. A process for producing spherical particles of polyvinyl chioride resin in the presence of a dispersant,
50 characterized in that said dispersant is a hydroxypropyl methyl cellulose polymer having the formula:



10 Bisphenol A - R "0, 0400

o Che0 bor et ol Sl ool S act ank g o1aaz o401 ) A
Hydr oxypropyl nethyl cellul ose viscosity 4 Pa.s
0 0600 20 The properties of the resin produced in Run 4 are shown in Table

T_ABLE VI. Test Run 4 Resin
25 AVg. particle size [err .
179.8 DOP Porosity #([err§ 2 . 0798 30

el Fl ow
shown
1 he

Appar ent, bul k de
Ti me (sec )

by Exanples 1 thg ' o
hydrox- ypropyl rmetdiylocegl | ul ose nakes a #ar g@qi*ﬁ%e ‘e‘ icEjoe fina
resin. The higher viscosity materials produce a s erlc resin having high
bul k demsgity. The high viscosity hyd& oxypropyl met IuI ose can even be
used as the only dispersant and produce a spherlcal hlgh bul k density
resin. The r eseRBd PEABHCI0 166600 Sdid Gispersahtal al bk v@fbhﬁéf@roﬁu%%ﬁ £0200,06b, a
shape ‘and canisbasitpbittemmed 100 Pas 831624 séiliod irtwaters ot 26° ¢ &Shdasurdd BYHSTMD i tshi s

i nventi on haispersany istsrgtoyedlineye range dferofnO0.0Rtb @t 16wt \bly tWligh said tolat by @Bight based on

| ubri camt s, dS0@Ipeis kemsighing polyp@dzablroinbingt whaeial saiX t potysiayl chiBlide &P Bas HBURE
si ding, wi ndelensity auester thanch.g8rgicnidickea Dedpadbsity greatér tha 006 ce¥gs for produci ng
spheri cal Eartlcles of polyvinyl chloride resin in the presence of a

di sper sant % gSgerocess ¢f(tlgina ¢ waerpin seld fisperdapithas a viscosly opkams &ivt 10iP.sa. hydr oxypr opy!|
met hyl cel I uI ose pol ymer havi n the formula: 55 9 -EP 0 202 643 Bl [ ERR]
wher gi n%h ¥ P'B??F%ﬁ%‘"t'g 1498w gfama'aupg'pf@?@etm istraadugtedal actempesatureyin thehrangsf of
fr oM 50, 000 t"8'“é’08 6 o,

a V|5005|ty of froml to 1 00 Pa.s as a 2% sol ution

In waters at x 20 ASTM D, 2363, sai d dispersant is enpl oyed
in the range 9[ { l:' el di e W"Wé?a&ﬁ‘t‘s sondertegip fherRiesaRer ghe moasy
on 15 106°p ofe ca(ﬁ ol yneri zabl e nononer, wherein said,

pol yvi nfﬁ hIo r v{} eater than [lerr and a
Dop porosﬁt&yA éL@s meé Pﬂshg?oog %lra'?]sg'g %Q}"X O oc sgu%ﬁ‘% v@(?raqg%h% \L)WPé'P
sai d di spersan has a viscosity of from2 to 10 Pa.s. 20 3 A process of

Cainms | tQ A MRELH TR ProRnéfeh therélsiaRP pleSenf A &Gridtan i‘seﬁa%gﬁ’ hind gfoub "

the range of chising 6 patiall hjdRdiyzbd pliyvikyi RERAE Sty cﬁl@ée”ﬁot%ﬂiy@n o e&ﬁﬁﬂiﬁg

sai d pol yner Isdsficta@) norSpoBRiAbE. S6biel ddniaig RLBSBMC Soddfn BurlfOIMRINRS, and low molecutar
weight hydroxypropyl methyl celiulose.

7. A spherical polyvinyl chloride resin in particulate form wherein the outside surface of said resin

3s particles comprises hydroxypropyl methyl cellulose polymer having the formula:
) " Qo
0 QH
OCH 3
H
CHZOCH3
45

wherein n is from 300 to 1500 and wherein said dispersant has a molecular wsight of from 50,000 to
500,000 and a viscosity of from 1 to 100 Pa.s as a 2% solution in water at 20" C as measured by
50 ASTM D 2363. '

8. A resin of Claim 7 wherein sand resin has a bulk densrty greater than 0.58g/cm® and a Dop porosity
greater than 0.06 cm3/g.

ss 9. A resin of Claims 7 and 8 in the fused state.

Revendications
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solubl e free radical-yielding catal yst. 25°5. A procC
wherein said pol yneri zation i s condyc |t agitatl
pol ymeri zation. 6. A process of C ‘Brégzlyfaog!i wher ei mg m %Hiﬁ

present at |east one surfactant sel ect ed fromthe group i ng
of partially hydrolyzed polyvinyl acetate, methyl cellul ose, polyethylene

oxi de_cont @i i BGqs Pit ACHEtatio] '8 pRRUNS SERENRES 4 ¥sHE pBIPBRIGH:S 18 Finfibl drsésBte,

sodim | aur yld SUdidpBiRat, CaratBiths | oA We 1406 REH bidersdRt c8ln PRIy} RFoRYdpyiRhydiiulose
cel | ul ose. coﬁesgmama @ YVi nyI chloride resin in particulate form

wherein ¢ he outside surface of said resin 35 particles conprises

hydr oxypropyl methyl cellul ose pol y'rjnar having the formyl a: [ERR] wherein n
is from300 to 1500 and wherein saif di e? sant has a 1ol ecul ar wei ght of
- from 50,000 to 500,900 a , ty, rdmlto 10Q_Pa. .

solution in wat e od QYN0 STM D263 X i n of
Claim7mherein sdy Kk r@..;ty., eat er tha 0] r] and
a Dop porosity g . LY dy-55 39.5 A resifn M ai and 8
in the fused state.csRevendi cations [0 2EP 0faQgxe#3 B1311&: |¢4 | -1 Bt 202
643 Bi | 111111! NER 111 H1 111} 1111 jI 1. r'Q!cedG our 1% preparation
de particul es spheriques de resine ol y(chl orure de vidyl e) en presence

d' un di spersant, caracteris6 en ce que ledit dispérsant est un polynﬁre

hydr oxypr opyl 'Zee"l tIasyl ose carraspo 1rgagnt alaformule 5 10X x'3 i1V H
f’1 y, Gn2 Cegjidlspé ant & une oI culaire comprise 5Q0 000, un lté comprise entre 1 &
égng :aqyel | Eiﬂﬁ P‘% ss% Esmés] Qforme d'une s Iu’aon Bl % \% Stell Igo da‘ @Qﬁ{;‘g%ﬁﬁ:ﬁggd ~d~

i e s de
roLoeul e ks Tyt QDISEB Qgs.rs BENCTALe e a8 UL PR upBitkio®

100 Pa. s ,{% mp%g gdrg)g\o@s édglans eau a 20" Ctelle que
rresuree sel on AS D 2363, ledit di spersant est utilise dans | a

pl age de 0202prgcs8é doldhas Trév&:daaandaonl, déns 16208 NeditQidp@rednt b @fe GStofiBi cdmprite entenD aE10€
pol ynerizsabl epdsadi t e resi ne poly(chlorure de vinyle) ayant une densitW
apparente sup6rieure a 0,58 glcnB et une porosite Dop superieure & 0,06
cnBl g. 2. Br orr6aoé selbonesl evengicationli ic at Rodand, leqleh taditee qoiwhérissign testl pt!qg@ﬁ% anuneg
une Vi Scosi t cepirpure dans daylage d2 0&t1007C.25 Pa.s. 3. Proc6d6 selon |les
revendi cation 1 et 2, dans |aquel |adite polynbrisation est effectu6e a une
t enrper atseir 4 cRrpesdé askpl lesfevetidicaiorg! dFQdangleaar) laditp polymsHgHen asbefigptud engprésence un
revendi cat i orFatelygeusdongant des radicaux lidresgisoluble SansemPRoE®ie- on est ef f ect ue en
presence d'un catal yseur donnant des radicaux |ibres, soluble dans
mononere. 5. BPKESadonsles mendisation d\As friaps lepivsh lagite;polymégsatien ?%&%Pé?’e? a&f’ ta%‘a‘““
pol ymeri sat i orpndant tole eolyEdsalifhec agit ati on

6. Procédé selon les revendication 1 & 5, dans lequel est également présent au moins un agent tensioactif
choisi parmi un poly(acétate de vinyle) partiellement hydrolysé la méthyliceliulose, un agent tensioactif
contenant du polyoxyéthylgne, un agent tensioactif ne contenant pas de polyoxyéthyléne, le lauryisulfo-
nate de sodium et une hydroxypropylméthylcellulose 2 faible masse moléculaire.

7. Résine poly(chiorure de vinyle) sphérique sous forme particulaire, dans laquelle la surface externe
desdites particules de résine comprend un polymére hydroxypropyiméthyicellulose correspondant 2 la

formule
45 - -.
. CH.OCH cH
B o4 g A2 '30 e Ded N 53y
] . H _ b}
chs ] (‘)l:.‘i3
50 1 YA o ]
1 S » . und ~ cucH W on o8
CH,OCH, o=, ci,
) oH |
L. d

55
dans laquell n est compris entre 300 et 1 500, et ledit dispersant a une masse moléculaire comprise
entre 50 000 et 500 000 et une viscosité comprise entre 1 et 100 Pa.s, sous forme d'une solution & 2%
dans de I'eau 2 20° C, telle que mesurée selon ASTM D 2363.
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pendant toute |a palynerisation. 35 6. Proc6de selon |es revendication 1 a
5, dans |equel est.egal énent present au noins un agenum mllmmlmllﬁml Si
parm un poly(acetate de vinyle) p&P0i2e2pe®nt hydr ol Y3 e 1
n6t hyl cel | ul ose, un agent tensloactif contenant du pol yoxy6tLhyI ene, un
agent tonsioactif ne contenant_pas de ‘gol yoxyet hyline, le laurylsulfQ- nate
de sodi unfet"e %Sfﬂ%w 6‘32’%’633? hﬂ?'ﬁgﬂs@ |lagfieSEineya P dond pRRAstRYPREHP 41058
40 2% R6si nPHIY RO RPPFYPIIPHS P &9° §B¥Er i que sous forme particul al re,
dans | aqugl & r . ' articules de resine conprend un
pol ynerge 'yd@glhiﬁéfdgﬁéﬁ%n&nﬁﬁ%gft%%géé&g%'#‘espondent ala fornmula 45
_. 501t _Il~ 1 0 CM OCM - X~~~c 001. M tID
OH 5s dangndgasisel | n est conpris entre 300 et 1 500, et ledit dispersant a
une nmasse nol 6cul aire conprise entre 50 000. et 500 000 et une viscosite
conpri se @Ntveflahtentlur Hireking Kugefsiied Taiichen BlisHRviRyRdhidtid-Adz fh GElerfiAN SinéEDikpeRaU
a 20 Caot el | gontittas, HaGWHE GokBfzEiEhnéSddR] das Dipadgienittel sin BydrdR9propyimaiBicemildséPoly-
revendi cati onerder Rdams | aquel | e | adite' resine a une densit6 apparente
superieure a 0,58 gtcnr3 et une porosit6 Dop superieure b 0.06 cnB8/g. 9.
Resine selon les revendication 7 et_8, a |'etat fondu~ Anspruche 1.
Verfahren zur Herstell ung. kugel f 6r i gerc%'§; L,chen ausuaol yvi nyl chl-ori d- Har z
e

in Cegeénwart einesiDispe€® to i er 8, dadurch gek®nnzei gbm;@:t, daB
das Di spergl erm €% 77 oxypr pyl“1 Ny oSe- Ferstor nel
04~~~~~ -~~~ O ..¥. A i =

2 cd =
2 'C3 2 - , der n

5 ' 0 - 8

300 bis 1500 i st, éﬂd:g?gsg das Di'sperg'ierr’riét:ﬁ_@d:-sce' n {VBl efyl @ gewi BHt von
50 000%his 600 000 uhd &ine Vi skosi‘taat von 1 bi¥l 106 a.s, genessen als
2-proz. Losung in \Wasser bei 20 C kach ASTM D 2383, ha® das
Dispergiermttel imBereich von 0,02 bis 0,1 Gew.-Teile, bezogen auf 100
Gew. - Tei l e q&sm VB blsSkg s /n Pol ynmers eingesetzt wird, wobei das
Pol YV 1y Chl s R ot s Kok Akt 5 8 B 5o B o el G, 5100
und ei ne DOROpdpskicnlals A6z, U5LREM Wfs&a_rgei% " @ alPASTM b 2535hd:, Tas DI¥brofermittel
Ver fahren nagiaefihRol @2 bis 0P GbWLTERS bdbgth G008 ‘A L Tofld d&d! gofmulisifednt Bolymyn 2
bis 10 Pas hsgeseBt wike WoB& RS PRIRGYICRISH-HIRS Sike( SdReRiichteDéIS grégerdlY 0,58 EHén® ist, und
Pol yer i sat i ¢itis DOP-PordsiER) did GORR bR 06 gloi® BEPRIEh von 0 C bis 100 C
durchgeétihrt wird. 35 4. Verfahren nach den Ansprichen 1 bis 3, worin die
Pol ymer i sat | wrfatiren rzelgamspaitt 1,avoes daDispengiermittobaing iskasitit von eibis 1Rdres hatl e
| i ef emden Katal ysators durchgefUnhrt wird. :
3. Verfahren nach den Anspriichen 1 bis 2, worin die Polymerisation bei einer Temperatur im Bereich von

0 "G bis 100 " C durchgefiihrt wird.

4. Veriahren nach den Anspriichen 1 bis 3, worin die Polymerisation in Gegenwart eines monomer-
igslichen, freie Radikale liefernden Katalysators durchgefihrt wird.

5. Verfahren nach den Anspriichen 1 bis 4, worin die Polymerisation unter Rithren wihrend der gesamten
\/ 40 Polymerisation durchgeflihrt wird.

6. Verfahren nach den Anspriichen 1 bis 5, worin auch wenigstens ein Tensid anwesend ist, das aus der
aus partiell hydrolysiertem Polyvinylacetat, Methylcellulose, einem Polyethylenoxid enthaltenden Ten-
sid, einem nicht Polesethylenoxid enthaltenden Tensid, Natriumiaurylsulfonat und niedermolekularer

45 Hydroxypropylmethylcellulose bestehenden Gruppe ausgewdhit ist.

7. KugelfSrmiges Polyvinylchlorid-Harz in Teilchen-Form, worin die duBere Oberfliche der Harz-Teilchen
ein Hydroxypropylmethyicellulose-Polymer der Formel

12
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5. Verfahren nach den AnsprUchen 1 bis 4, worin die Po|yneri sation unter
R1l hren w~hrend der -gesant en 40 PoI rnerisation duUll’ ﬂ-malmumgm 6.
Ver f ahren nach den AnsprUchen 1 bi sEBO 28BS4 Bluch weni :
anwesend ist, das aus der aus partiell hydrolysiertern Pol yvi nyI "acétat,

Met hyl cel | ul ose, ei nem Pol yet hyl enoxi d ent haft enden Ten- sid, einem ni cht
Pol egthyl enoxi d ent hal t enden Tepsi d, [Natri uni auryl sul f ohat und

ni edet ol ekul ar er 454 I—&ﬁroxypropyl metFyPEll | ul ose best eenden g,uppe
ausgewtihlt Ist. du ' i "o

wor n di es'Wllere @) Har z- T
Hydr oxypr opyl nmet Pol yer
| 7§ ciiiil 11111711 ~=Q~e
3C3OH. H ~~~~0HH H 72773  Q~~~~~~+

~ do I*HH CS CR o~~~~~~~~~~~ OH~~~~he~i 10

i unfafit, in der n 300 bis 1500 ist, und in der das Dspergiernmittel ein
Mol ekul argewi cht von 50 000 bis 500 000 und eine Viskositat von 1 bis 100
Pa.s, genessevmigltdn derpy 39 bis|15Q iy uridiin dgrsdpe Dispergiern@ite! din Malekylarggwivhiryop 86,800 bis
hat. 15 & Har 50098 kndh\piag, Visieomitéy vonab pis 11081 §a-s. 1 gemessen - Al 2BEdRukasENgcin iassey bl 2 ¢
gro~er als 0, %80 §PTHB P&} hatynd ei ne DOP- Porositat, die gr5fler als 0,06
g/cnB ist, besitzt. 9. Harz nach den AnsprUchen 7 und 8 im auf qeschm)l zenen

i ie gré 33st, und eine DOP-
Zust and. 2(53. 2 '303‘3{3, ? m;! az eine Schiittdichte, die gréfier als 0,58 g/cm3’ist,
orositit, die groBer als%(gs ist, besitzt. -

9. Harz nach den Ansprlichen 7 und 8 im aufgeschmolzenen Zustand.
20
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