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di spersant w || be desorbed off the droplet too early and could result in
an unstabl e suspension. Preferably tBe NaOH is added at from1%to 3%
conversion, nore preferably 1% to 2% conversion. Since the primary

di spersant is desorbed fromthe droplet and polynerization is continued

W thout a prinmary dispersant on the 55 particle, the resulting resinis



EP 0 "287 757 Bl The anount of NaOH typically added is an anount sufficient
to raise the pH about 0..5 to 1.0 point. Usually the anount of NaOH needed
to desorb the prinmary dispersant BRSO 287878 but 0. 0010 part by weight to
about 0.0100 part by weight per 100 parts of nononer. Mre could be used
but is would not serve a useful purpose. 5 If an. ion sensitive

di sper saffectivity fgtioef the,eressiinking qu"h?@wgﬁes hﬂ%éﬁ?i’?g 18dd fofag, vipyl mepamey kpltor
addi ng NAERIA tpdiselt he TRte constaps (K afibe varigs reagliongyinyplyeq can bo exRIesseqds’ \\oul d wor k
in the sane fashion as described above and shoul d be added at simlar |ow
conversion | evels as descri bed above. An additignal alternate process to

N 5 . . . . . . .
produce the resins of this invention involves tfe use of a conbination of

di spersants. The conbi nati on of dispersants aregnon-pol yet hyl ene oxide
contai ning secondary disper- 10 sant¥ sucly§ as Sorbitan esters, for exanple
sorbi tan nonool eate and non-pol yet hyl Bne ofi de gont ai ni ng di spersants such
as | owp,hydrolysis PVA, and primry di perﬁgﬂt pglyacrylic acid. Sorbitan
esters are effective porosifiers but ¥n a nts®greater than 0.1 part they
tend to be highly destabilizing. It S aJEp f%ghd t hat hi gher |evels of
0.2 to 0.4 part of sorbitan ester wouid pr&Eventsdt he formati on of a skin by
the primary dispersant. It was al so f®und That ow hydrolysis PVA (Il ess
than #0% preferably |ess than 60% 1 no@e prEferany | ess than about
5599 in ampunts of fromabout 0.4 to®.3 part bg weight would counteract
the destabilizing effect of sorbgtan #stergd Theel evel of polyacrylic acid
di spersant used in this additional al8erna8e pUchss to give skinless
crosslinked resin will vary depehdi ngdupon¥t he T'evel of PVA. For |evels of
PVA of?about 0.3 part, the polyagrylic acid di:&kersant needs to be | ess
than 0.04 part, whereas for |levefls ofA PVADf #bput 0.1, the level of
polyacrylic acid dispersant can ®e Rjlghers| suchgas about 0.06. As the |evel
of 20 PVA increases, the |evel ,of lya@llic §cid dispersant nust
decregge to obtain a skinless résin. Hgh ydrollysis PVA's greater than 70%
and di‘Spersants such as nethyl gtel | ul@se s ouldgbe avoi ded because they
will forma skin on the resin.®React Chaggi ng=Procedure 25 In the
preferred process to produce skimmless_resi@s ofgthis invention, a charging
procedure simlar to the one di sgl os in U S w@atent 4,668,707
(applisgation Serial No. 06/846, 183 fi¥ed Mgrch 81, 1986), should be used.
The procedure used is what is kndwn g8 a oge polgy floating nethod. The free
radical catalyst is first mxedgith @ sol yent, gsuch as isopropyl al cohol,
in the preferred process. This chnifue of, usipg a catalyst 30 solution
and its added benefits are fully®di scPosed§in t8e above incorporated patent
appl i @ati on. The pol ynerization Yeact$r ch¥rgi n§ procedure is explained in
the steps below. (a) Charge wate@ andgi on nsig ve primary dispersant(s)
capabl e of thickening water to t®e po8ynerfza- &ion vessel. The primary
di spersant (s) can be added as sugh bué is HrefeHably added as a
concentrated m xture with water.” The tergand rimry dispersant(s) may be
- preni ¥8d before charging to the &5 %poly ri zgti on vessel. The charge
water is preferably dem neraliz wat-8r . (gf Agmt ate the water and primary

di spersant(s) until an enmulsion 1s formed. (c) Reduce or stop the agitation
such that non turbulent flowis achieved. (d) Charge the nononer(s) and
crossl i nkj . ; ' I vessel such that said
nnnoné% FT%@?@ggﬂ%?%g”§®°?ﬁé*gﬁﬂféﬁﬁfggmiﬁﬁ%&gﬁﬁﬁgiqueous | ayer. 40 (e)
Charge a solution conprising a solvent and the free radical catalyst and
optionally the secondary dispersant(s) tq the reactor. If the secondary

di spersant (s) are not conbi ned w t hRrt ha c&ﬂalyst solution, then they should
have heen prem xed with the nononer efomﬁ adding to the reactor. (f) Al ow
the catal yst solution to diffuse through i#e nonomner | ayer. (g) Increase
the agitation such that the entire polynerization nediumis enulsified. 45
(h) Conduct to polynerization until 1%to 2% conversion is reached, then
add NaOH to desorb the prinmary dispersant fromthe nononer droplet. (i)
Conti ifle t he pol ynmerization until the desired degree of polynerization is
achi eved. An alternate chargi ng nethod, known as the two poly nethod, is to
first add the nmononer(s) and crosslinking agent to the reactor together
with the solution containing the catal yst and secondary di spersant- 50

(S). The catalyst solution could, of course, be prem xed with the nononer
prior to adding to the reactor 9



vessel, in which case agitation would not be necessary after adding to the
reactor. This mxture is then agitated thoroughly. The thickened water,

whi ch had been previously made EPORB7@5KBMg the ion sensitive thickening
primary dispersant(s) with water, is charged into the bottom of the reactor
through a bottomentry port itation is then re-started and

pol ymer’ QHPP%??'@Bﬁﬂ'B’c%‘@CPf%%B%WQ agent (Re) caf g exprgsspd Y&t coul d al so be
charged neat into the water phase containing the primary dispersant. If
this nmethod were used, then the catalyst woul d not first be prem xed with
the golvent. To produce the crosslj nkedk gBinless resins of this invention,
a.-erosslinking agent is used. The €tefred crosslinking agents are those
materials which are soluble in the vinyl2bononer and the vinyl polyner. The
8 EP 0 287 757 Bl reactivity ratio of the crosslinking agent should be
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50 In the case of a perfect circle, the inscribed and circumscribed circles would have the same diameter
and, therefore, the shape factor would be unity (1.0). The more near the shape factor is to 1.0 the more
spherical the particle.

The shape factor of the resin particles made by the preferred agitated aqueous suspension process of
this invention is less than about 0.85, preferably less than about 0.83, and more preferably less than about

55 0.80. The shape factor of resin particles made by the mass process and the phass inversion process are
from about 0.87 to about 0.91.

The preferred resin particles made by this invention aiso have high porosity of from about 0.10 cm3/g to
about 0.8 cm®g as measured using mercury porosimeter. Preferably, the mercury porosity is from about

10



The amount of crosslinking agent used to make the resins of this invention
is fromO.05 part by weilght to 5.0 parts by weight, preferably 0.15 part to
1.0 part by weight, nore preferalfP\0 2872857 Birt to 0.6 part by 35 weight per
100 parts by wei ght of VI nyI m)norrer The polyner particles produced by the
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energy and nunber of these electrons are neasured. Fromthat information
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par t isc| Rhequhrtrich Mechasigal iSpgctriometiregnuidpatrwithroscillatingearatiel plateist Buriogn déforemetion of the

part i clserple. a3gpriain amqunt: ofr engrigy, ispest die foamolegfilar segraentah ynotipng. dive sgmalning poergyaisf ast
powder StFed by qlastiymochanismer Ekpse Srorfypes of behgyiair pracsisritanepuslyeessuecthdyring testivy M

D- 6373.2n4 13t reflacted in, termagnifude gt the flass. modyesn(@ oand|siasage or slastigemodubis (@ ). iisoof

| ess t H%ﬂ*rswdafhe P'%%Pm ™) Y‘"e‘fhéf aftﬂogmrSés@e ey setﬂ)shgecfemgv asypight be

Qr M f t t
e e TR b «;tr-@g%ﬁ%'f@sw i
f th resi
e sE,|E\E|é31 e}é@ ra y > E} rE ere ore §e aé Eﬁ'é%%% e{:s nslogsl t‘t’n é t he
ro 0

flnall){nvrg

T &4 %gfh ity ﬁ%sresrhs ntgﬁ% ot
{ €NPOT abate 16050 XABE Goisd ety RSkt arbe.srg Gﬁ%ﬁ i aao: g?bo
ar e UngeRs iddboft 600G IR toimbiBiikivion, a ShtplexATscasit) bf d@x%ﬂ e%@es € of
NoN- uninf eFfidintabout 6.8] dhd b SoRNEEALEY O 60.0TXO0E Bdie coesBONAE!Ran WX biTabisut 95, an hl gh
pl asti ci Zﬁibthﬁﬂﬁbd)rfaﬁhﬁrs@éb‘fasﬂc@?&beﬂ?bfhﬁKireElﬁs 6148 inbRvifion' i€ BoNanf HWhikH s edidof 1S tO
pl ace ahegbse @dodiliEIGMito thb efiedgyl sfordgB niddull (GRIThe Bl 5 Gén H%daxﬁrb@ed Bshéforhdid) a
pestle. The better the friability, the easier the resin 45 particles wll
break apart. The friability is then subjectively graded on a scale of from
Oto5 wth O being very frrablwgd eqB'Val ent to the best known PVC for
friability. Alevel of 5 is equi nt™ tgw@a high quality filmgrade resin.
Val #8s between O and 5 are rated as to how they compare with reference
standards which are blends of a Ovalue resin and a 5 value resin. The
r es| ns 6'? 5t%?'s'"ti'?ﬂrehefrfb?rafnwtaofdorrorqha'mbrqne g\(arPeslinking) prBYOL in theptesin.gs BVC

3P° %' ’°3s"f"!""9a‘ﬁ‘?“fd't 9 4N feof @bout 1.0,As| ensslinkingercyr rtae 189 &DIF abl y
they hatra ??335

h eyes

t ‘“'td'g'ﬁﬂ e ertarrc P'f?ﬁr@@'vlj'ismsibalﬁadrtas
.usm rth |IIu Thep %gi% e7$ ce e %tb? roduced by
B’ F GO { h&lﬁ %?e el%“ T:l al ﬂust a¥ an mr rer%!%inle\g tatzg eﬁgrgqllesgggwtﬁ
grade %enrem 8 s t| n pro ucegd and soI d by B.F. Goodrich) as fol I ows
55 4 ERskAEgNCe St andard ‘0" is a mx of Geon[err] 92: 100 parts and
Geon[efT] 307 O parts. Reference Standard "1 " is a mx of Geon[err] 92: 80

parts andrhieEah@s islprosbrtedd dembristate R%fo@és@%ﬁro&fc@m%d;shn?ed skifiled® rB3in¢ofUhis
Geon[ einvgdntiéh? An GABMAMI0D Gallsh) RG] 6duipped3With &gRatldAahd codiity MbMR Gids Bk Hakis
i s a nmExanple. Gadoloeing polybbrisafith rﬁaﬁd\ﬁasaﬁéﬂl Geon[err] 30: 60 parts. 11 EP O
287 5457 Bl Reference Standard "4" is a mx of Geon[err] 92: 20 parts and
Geon[err] 30: 80 parts. Reference Standard "5" is a mx of Geon[err] 92: O
parts and Geon[err] 30: 100 parts. Conpare the friability of the resin
tested to the friability of the reference standards. Choose the standard
whi ch nost cl osely corresponds to the test resin and report that standard
as the friability of the 5 test resin. The behavior of a PVC resin during
conpoundi ng (and that of the resulting conpound during processing) is
controll ed by such properties as resin particle size, porosity and
t enper at ure-shear rate dependent rheol ogy. The rheol ogy or flow behavi or of
PVC is significantly influenced by resin nol ecul ar
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wei ght,
present.
especi ally when branch s
vi scoel astic properties
i nventi on may be charact

crystallinity,

of the resin.
erized bv their visc

elastic properties.

conposition and branch structures that m ght be
The best nethod of '10 characterizing these nol ecul ar properties,
tructur eEPH WHIFRINt, is to anal yze the

The crosslinked resins of this

The net hod

used for determning vis

coel ast i mgrpdignperti es

OfPaftd 1y Wies

bins of this

i nvention invol ves subj ¢
(less than 1% strain) in
Mechani cal Spectroneter

deformati on of the sanpl
nol ecul ar segnental noti
mechani snms. These two ty,
testing and are reflecte
storagge or elastic nodul

Cbmrl%hfmgl SK- snape S

gﬁ;aﬁer&?% ion usifn

oscill 4
EFEJ Aci Blspd

epol At g
ORSOH renarnlng en

pggprggw A&halvi our are

dLdwHydhRysisEss) pusle of
U S-ethib Hoxyl Pér&x@ditansbnaté 6

(n"), which is anal ogous

Prenblidshartsppdy st ate

mpLE TO V§
hﬁ 15 |

trngzagral

fengogy |
er gy.opss St
si mglipgne
t h@.sb@ss
d i p.oude

ry small deformation
Rheonetrics

| el plates. During

s lost due to

ored by elastic
pusl y neasured during
nodulus (G') and
tonpl ex viscosity

sheawayi s

fosity as might be 20

measured by a capillary
nmol ecul ar Wﬁé
expr essi

resi ngst
accur at efpyg

f tdobut 1

(dPas) .

#Js%rﬂ&g? Jﬁﬁné

i nvention aﬁ@nﬁ%ﬁkﬁﬁﬁ@@m@%@@&ﬂ&&
Wﬁ}ﬁhé:farmﬁrg@m%rg&osr ty is 25 measured at

MeOometr er._Conpt ex Vi

Qﬁf’ )ﬁutEQ khU a%tron
aBtbrCsthifp

@sf%s?cruauwamr
6 ingMarOshbied; pobus) crséaﬁ.kwskrnfesb?dsmqoaﬁab&e

SCOSI Ly |

[err]

dr o d free!fibwin

an i ndi cati on of

FGUI ILtQENSIJGrLE ed %&9 thé lw\é) o'ly glﬁ)gdn&aécloxedt h%hlgg e@n u%tl
A ok e M

it f’m rBR no

guortstop

The resins of this

invention have a conpl ex VISCOSIty of fronrabout 0. 9 X 1 05 poi se to about

1000. 8 x [err] poi se,

[err], nore preferably
behavror a conpl ex vr«
fromabout 0.8, and a r
to an,lV of about 1.5.
resins of this |nvent|c-
| oss nodulus (G') to the

expressed BYis tamAle, dorpangiratas & erp ssﬁ'&"’dl'é'ﬂ'
of |ong PYCH The ménrqrgteeersryg@whﬂqqg)

osrty 0
ortant

éﬁ’
ﬁ% v.xaoﬁg

storage nndm

ener gy oaul

§com

Ji
as

4
QLEH

us
baving

to about 100.0 X
In terns of

orresgonds to an |V of

poi se corresponds
rjoperty of the

he-rati o of 30 the
The tan
Rowder gRix dimet g Bighhunt
ipkdng- This tesi whensgajgnderpdpsyextruded

[err] can be

honDp@dyW@PW%PFﬁmh$BErossl|nkrng woul d have a tan [err] of about 1.0. As

the tan [err] gets snaller.

The tan [err] of the

crossli nEEQ&LE curs,
crosslin ins of this invention are |ess than 1. 0, preferably from

about 0.1 tfys 40, HRON rdlentatt 10 BREW a Rhcah S4B of chobRed RRE

e R R B e e o
i | [

that thi @(o:sﬁhkﬂE J'.s bé;{s%gr:dﬁd pf.—r;t iﬁa ChloliddHhandthdr Vho ®dh m%s bt

In the exanpl es, aI

i ndi cated. 45 EXAMPLE |

to produce the crosslinked skinless resin of this invention.
react or equi pped with agitation and cooling neans was used in
The follow ng polymerisation reci pe was used: 50 55 12
Parts by W.

(1100 gaIIon)
thi s Exanpl e.
0 287 757 Bl Ingredient
100 Water (dem nerali zed
pht halat e

NaOH

0.120 Low Hydrolysis (55
2-et hyl Hexyl

50

56

Per oxydi car bonat e

q’V% ﬁé?nsa\mﬂ%ﬁe ‘nt7
%ﬁ‘%ﬁ@
oribbtdhddve Sense.

parts and percents are by weight unless otherw se

This Exanple is presented to denonstrate a process

) 150 5

0. 260 Pol yacrylic Acid Dispersant
0. 0025 1 sopropyl
0. 300 10

% PVA
0. 045
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Phendlic Shortstop 0. 020 The ingredients were charged
according to the two pol'y nethod disclosed in this specification. The
reaction was conducted at 53 C EFR@8RNATFBhas charged as a solution in water
after 15 minutes into the reaction (about 1% conversion). At 275 m nutes
the reaction was term nated wth the phenolic shortstop. The resin was
renoved fromthe reactor, stripped of residual nononer and dried to a free
flowi ng powder. The resin particles were agglonerated, irregular shaped,
porous, crossliME] KNS &en2persi gl sVt 2he fosl ovgnyg pPreyperties:
20 Wei ght averad& gafticfe™siz& = & T60 TelrT MPcUry ‘bo‘?osi‘f‘yE « -
0';,407 cc/ gm Powda@Ani x tine - 216 seconds Conplex viscosity

- 20X[err] poise (dPas) 25 Tan [err]

0.5 This exanpl e nonstrates a crosslinked skinless resin having a fast
powder m x tine, y@d high porosity, The fap [err] d'%ngi cages @ gignificant
amoupt of crossliz3®i YR This 'rds@nawier BaReRdér &dSoll exBr 4dBdAS30 Wil l give
a matte finish. MPLE Il This Exanple is presented to show a broad
variety of crosslifiked skinless PVC resins with different 35 amounts of
crosslinking. Thg#ame pol ynerization recipe and charging procedure was
used as in Exarrm(ﬁe | X h® rBugt 50§ RrAsII&nRiRoRagent{(Ri ALyl

pht hal ate) and pdl et isz st io® tewper gt gr . sTheeparée $egep bf sceoeséi nking
agent is parts persl100 parts vinyl chloride nmononer. The following results
wer e obtained: 40 45 50 55 13 EP 0 287 757 B1 5 15 20 25 ° 35 40 The

mﬂgﬂnﬁc

conpl ex viscosity gne ¥am ey le & @ @ nt geg gnpagsent-$09 2rgpy gny shown
as the attached Ii.;:," urdee Bhe @ aple shews 8hé 8réad éadgeé &fecsodsski dked
resifls preduced &t hi s Exanpl e. The nunbers beside the point on the graph
correspog to the&~sgun No. of this Exanple 11. 45 EXAMPLE II1l This Exanple
i.S prese d to co r 0 reial ayajl gblegcLogs) i HkgdePYC rgsins which
have a s to tg s% %I ésg‘ c:rasgl %geé iegi Esgoe. fhés:;igvgn‘@n:. 550 55 14
EP025287 7B]_g, € N N ot NN = - -
(%)
g,
35 e 88 RITIAINASIRRIRARNIR]IAAIAAR
30 32 N 00 06 6666606066066 06O06GGO6OCGGO O
[ 2]
§¢ "
EE 2e28a28san88sa33_2_28a2822
35 :
i B e - I
40
el The complex viscosity and Tan § are plotied on a semi-log graph and shown as the attached Figure.

The graph shows the broad range of crosslinked resins produced in this Example. The numbers beside the
point on the graph correspond to the Run No. of this Example .

EXAMPLE il
This Example is presented to compare commercially available crosslinked PVC resins which have a

skin to the skinless crosslinked resins of this invention.
50

55

14



20 25 30 35 45 As can be seen fromthe above data, the powder mix time is
much | onger for the crosslinked resins which have a skin than the powder

m x tinmes of the skinless crossl| iEk@28728iBs of this invention. The above
four conpetitive skin type crosslinked resins are shown on the Figure. The
Figure is a sem - |og graph of conplex viscosity vs. Tan [err]. The letters
A-D beside the point indicate the corresponding resin 50 of this Exanple
1. The resins of this invention hava npny uses where a matte finish is
desired in a PVC product such as hous® $f di ng and wi ndow cl addi ng. The
crossljnked resins of this inventi or&‘fﬁay'be gsed as 100% of the PVC
reguired in a PVC fornul ati on or thego dgfgtﬁended wi th non-crosslinked
PVC resins in any proportions to achs a desired result. 55 15 * C
L M S * dainms 1. A crosslinked p®& yvinyl chloride resin conprising

vi nyl chloride nononer or vinyl chl & fda nononer with up to 50 % by wei ght
of onggor nore other vinylidene nononmers except crosslinking nononers 5
having a terminal CH2 = C < grouping #§ said resin has incorporated 0.05
to 5.0 parts by weight of at |east on® % osslinking agent, based on 100
parts by weight of nononer(s) in partigcSieR®@r m characterized by greater
than 90 % by weight of said resin pargi 1L AR ng the foll ow ng features:
(a) satd particles are skinless as evadanced by an absence of a
substantially continuous pericellular nmenbrane; 10 (b) a conpl ex
viscosity of fromO0.9 x [err] dPas (pé& sle) to 1000.0 x [err] dPas (poise)
as neasured at 210 C, and (c) a tan gerfig &P§ seSs than 1.0 as neasured at
210 * C 2. A polyvinyl chloride resi@ @& @ 1 wherein said resin

parti & es are characterized havi ng@mlles s o ¢ (a) a shape factor |ess
than 0.85; (b) a nercury por#&yity of &g¥m 0.1 cnB/g to 0.8 [err]/g neasured
according to ASTM D-2873 proegdure; (¥ l'an average diameter particle size

of from70 [err] to 1000 [ergg]; (d) a powder mix tinme |l ess than 400 seconds
nmeasuped according to ASTM 373 procefs e on (e) said surface area
of said PVC particles not covered by a I'T»ﬁa‘ﬂf-di spersant is at least 20 %
as determ ned by ESCA;, (f) a tan [err] P8R 0.3 to 0.7; and (g) a

conpl ex viscosity of from1.0 x 105 to 60.0 x 105 dPas (poise). 25 3. A
pol yvinyl chloride of Caim2 whereimsdlid resin particles are

charaed eri zed by having: (a) a shap g &&ss than 0.80; (b) a nmercury
porosity of fromO0.3 cnB/g to 0.5 cB¥ggI ®&particle size of from 100
[err] to 250 [err]; (d) a powder mi @i €4t han 250 seconds; 30

(e) said surface area of said PVC pg&ifjl es not covered by a primary

di spersant is at |east 60 % as determ n&d by ESCA; and (f) a conpl ex
visco#ity of from4.0 x 105 to 60.0 xgl(Q5 dPas (poise). 4. An agitated
aqueous suspension process for producknf porous, skinless, agglonerated,

crosslinked 35 pol yvinyl chloride®@sin particles of claim1 wherein
the vinyl nmononer is pol ynerized togeE r with at
oSldmoA
40 [ 7]
!
Qo
45

As can be seen from the above data, the powder mix time is much longer for the crosslinked resins
which have a skin than the powder mix times of the skinless crosslinked resins of this invention.

The above four competitive skin type crosslinked resins are shown on the Figure. The Figure is a semi-
log graph of complex viscosity vs. Tan 3. The letters A-D beside the point indicate the corresponding resin

s0 of this Example Il ’

The resins of this invention have many uses where a matte finish is desired in a PVG product such as
house siding and window cladding. The crosslinked resins of this invention may be used as 100% of the
PVC required in a PVC formulation or they may be blended with non-crosslinked PVC resins in any
proportions to achieve a desired resuilt.

65
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| east’ one crosslinking agent in the presence of fromO0.01 part by weight to

0.1 part by weight per 100 parts by weight of polymerizabl I
| east one ion sensitive primaryERD2pE78aR1 capabl e of thi dm“:ﬂﬂmm Mn“lj
at | east one secondary dispersant, wherein from0.0010 part*t¢ 0+01® phart*

by wei ght per 100 parts by wei ght of nononmer of an ionic material to desorb
a subst ’HF'PaI anount of said 40 pri mary di spersant off the nonomner

dropl ets C{ﬁ;s Ylnﬁgﬁlhe ROl marnsz'a u et ot VI |d8 moﬁ%merd
conver SI O gtls on
sensiti vey v%%ﬂ ke ':é“gz*"%;gff :'“:,u °**c& %g@g Tl acid
and Wﬂeref £ %&%? ;Zgﬁe e ﬁtOf ym%n? .v'p'aévftu. %}nﬂte

)-C

being le greate Q’sala s Havi folidWiHg IS
sodi um hy a epartl es Ao RKiflEsS 28 ofiden EHyrEh b rd?h@uﬂs{lﬁua Fé’dﬁ{mu&fs ﬁ%ﬁéemﬁiry

di spersant f&ndrdngm 0. 02 to 0.06 part by weight per 100 parts by wei ght of
Vi ny}, monongya cowéxwg&ew A frbi @.9! 2108 bP&af(poisa) 1@ 166MONbE LFasSPdidepss Mebsurbatl I om
0.1 to 0.4 part; &4 wei ght per 100 parts by weight of vinyl nononer, and
wher ei n t hee) £es oftdss han 110 bombasurbdat 210 *cmterial is from 0. 001 part by

wei ght to 0.0100 part by wei ght per 100 parts by weight of vinyl nonomer.
7. A pracapeiyvrdyl cHozidemesin it Glaire it wherein daidl fesiy lpartialas @ressharaaterizedhyyl hawing: or i de, and
wher si n t hefa) ashage fadtor dasothar 0.88ki ng agent is from 0.05 part by weight to 5.0
parts by webhhtmaary p@gsityf fromif wei/gite 0.8femilgrysasyresh a¢rording 4o ASTY D-2873
wher ei n saimocedws| i nki ng agent is diallyl phthalate, and wherein said
crossl i nki dg)aag&qﬁgmd@ mgteeprticle#izept frem 794:m o 0 Wnoner_bef or e bei ng added to
t he poI E2Rovder %mqjlﬁqsﬂlae 400 seEpmdg mz@yreq 5qcoqg g to ASTM D-8373 procedure; *

L (o) sa'dssurfe& fegebgasd RHC Rartigion ot opvared By SPIPH GispRsrapt/s 2 R i ked,

ski nl ess a( &0(%% iESI n particles in an agqueous nedi um
cgnprising e t..on n sensitive primry
di sper sant ((g))a 0583’6 °?) 9 &2 P%g \E/i\ola e?ogtdg &sﬁ?ymarl zation vessel

equi Bpeéi Wg&}%g%h oﬁ&é Q%Iaﬁfgwﬁé?%m Bé?tﬁ:les §re charactenzefd% hg\gﬂ ating said

wat er and CI ng or stopping 'sald agitation such

t hat non- '[U(B gra}r 6 bfs,,oaq,ty&aéiaqoogg,),a,é:hargl ng at |east one

vi nyl - mono agaggsrs &5 7't 100 2 tb 858Sim;ONE crossl i nking agent to the

pol ymeri zat(u)cmpov,ggrsmmﬁéqggg ahasogeb@fd@ is formed two liquid layers in the
pol YT | Zat (b)didVeaAds larea 3f St BV BaktlaioS Kt R6Vdroa By QQrifary APdrsaniiEl aPledsDED %iasY |
nmononer | aydtermiddd by ESCA; dn@) charging to the top vinyl nononer |ayer a

sol uti on caofprcbmpiexvisadsity sfddin 40108 &d GOLOYSI0S deds (bosast one sol vent, and at

| east one secondary di spersant, wherein said solvent has a density equal to
or | esdht hargitated aquaoyd suspamsione piosdss (i pragluging poreus) skintbss radglorparaed; atagslipiet

sol utsi on belwyingl aiiloridsi resin basticles phelaim 1. whergin/thecviny{ fynopiel i wplyrgerized tdgather withyalt t o
diffuse t lepsdaesheressiinkiog pgent inthedrasence ghirdmyQ:@d part by weight to 04 part py weighl PPNPOt he

agi t at i onPasts M welghtof pelmesizabjey naonger t lpashpneden sAssiivaprimary diveqreant ‘F"E%P'QQS form
nononer dihiskanieg dater, A9d atilesst opp sago é’dfﬁgfs b ﬂ‘é‘f‘lf’?@tqf??fﬂo RE’H Hﬁ‘
conduct i n#§® 'ﬁ@e 18? qyi'ﬁtgf‘b‘ﬁ"l? omey, gf ap;i %{ sB'f’ from
1% t8 5% P aﬁ ’S‘M"g{n grophan 75“6“61’{9 "‘B%fF'P"tS?PdWEﬂ Biemg& 100
?’38? (THEAE

parts by ®%n ionic material to the polymarlzation

medi umg 0, %é % 4ywh9.%§.°sraﬂ .anh 8:% o dd.s:% n? ﬁrﬁ .nkéd“ﬁte?pgn
nonomer” df c G&id,’an er&f?'a id Qéébﬁh@ry %erQ hérﬁé{ gv e'ia?el'% g
POl Yjger | Zggd, hyRidy3ed, b sl ke il o5y &Lm hydroxfiieP! OCESS 0 fier ei n
t he vinyl nononer 1's V|ny or| e, mhereln the ion sensitive 25
pri mar Y, da $RREsS 3N ClainSs emérb.ﬂmeluéoepaf%ﬁﬁ&ry @lss&lsahm §biR @l02 185.00harPy wdightpgrCi d,
and wher eigo paad sy ﬁéﬁjﬁ@&%&%dﬁbﬁ&eﬁna%&reuh theMvell of eid seB8MBary bisaGar RifomSel BCt ed
fromthe gaQadp bgWamhShdr 100 arisSty WéighRidf G @iondhivd, did GihreinZtRs] led? loy did Yohic
acetgt e hmutedul) isafrdny @001 part By Iweight tol 030860 pareby Weightt pep QB0 pdirf3. by wéigihd € siiyl Of
Claim9 wneomenn the | evel of said primary dispersant is fromO0.02 to 0.06
part by wei ght 30 per 100 parts by wei ght of vinyl nononer, and wherein
sai d i dni 8 pregase i Gléimidgvhardiseid viay! imioaonen Isyvimglrchiiide, and wherein the level of crosslinking

agent is from 0.05 part by weight to 5.0 parts by weight per 100 parts by weight of vinyl monomer, and

55 wherein said crosslinking agent is diallyl phthalate, and wherein said crosslinking agent is premixed
with the vinyl monomer before being added to the polymerization medium.
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tion'nmediumat from1%to 2% conversion of vinyl nononer to mer, and
wherein the | evel of said secondary dispersant is fromO. mgui/’mm«ﬂ,ﬁ”m
to 0.4 part by wei ght per 100 paEPL 287 75¢iBJht vi nyl m)no

process of Claim8 wherein said solvent in (e) is selected fromthe gfoup
consi sting of an al cohol having at |east 2 carbon atons and a h drocar bon,

and wher & %l'?ceF%%fs‘:fa'%ﬁ@@é’éEﬁ‘fHdPSP“ﬂ |°?ﬁ%‘?'§°ﬁrﬁ""\°§s pralometated vifyh 'RSi4 PREICIPE iRy |

monorer and” ‘GE‘?I'? r| or to be i n ar i nto

pol yrrer i sat i atef Ao <R e ey v
primary di sp tm SI ﬁ ‘é ta;) nf 509079 M¥P"%aded to the

pal-ymer i zat | el sbartra@).ommsu.&rw.x ¥4k ULi on_cont ai ni ng
catalyst, 40 d) charl o> DiBLshikinh dgsnttb G X ed
wth said vi errr%ssa l.&rthétqh rsrrgr aqha/ mhefigdiibrP Vos¥aiSs el -
12. A procesgotgf.n k@hd@ uebliE yghd ,,eyy@, nog,fe”g@rd crosslinking agent is

from G, 05 pagd clﬁYgrr\ﬁﬁb ttopt\ﬁhy ShoRar Ibyer B ¥ollM3h B6HhpriBiRg atléket dhal'cﬁtﬁlyéﬁyat waitghy of
vi nyl  nonomnegolvedt) ghdvdl ®astione Se%brd:la@rdibﬁ&bdnﬂ lvhéigin 38€ Bdlventhad laddehsity edual to or less

pht hal at e, amén W8 &gl Monsaér@) BeinSpdlymalided ndgiRidatalyst saidfidndasla densihyhiess than 1.0

pol yneri zati ggicecvyessel separately fromthe vinyl nononer. 13. An agitated
aqueous susp@riowing saidasiiyst td difusp thegicthe gny oomursy top layert ess, aggl oner at ed,
crosshé nked [odlincweasing thehdgitatiod esuche hiatnthp zantire cobymerization| mediam isc emyisifiedi tagform

pol ymer i si ngmenamer dmplets suspendestje i aqueays phlyraariz8ign mediumieast one cr ossl i nki ng
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14. A process of Claim 13 wherein said non-polyethylene oxide containing dispersant is selected from the

group consisting of sorbitan trioleate, sorbitan tristearate, sorbitan monooleate, sorbitan monopalmitats,
glycerol monooleate, glycerol monostearate, and triglycerol monooleate, and wherein said primary
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Pat ent anspruche 1. Vernetztes Pol yvinyl chlorid-Harz, unf assend

Vi nyl chl ori d- Mononer oder Vinylchlorid-NMnonmer mt bis zu

oder nehrerer anderer VinylidenEROR8#a6€Bl nit Ausnahne v Mﬁm
cel mngear

30 nmer er, mt el ner endstandl gen CH2=C< - G uppi erung un’d

I n das Harz, - Tej Ie ei nes Vernetzungsmttels bezo en auf
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von weni gSQ’E?ﬁisi"QOOI%'WB'EEN'DYITWOF‘P!T‘QV(SHOQGtEB@AE' al b3st epenerpsslinking Sgend whaeig thei s
0, 7; und Bwcess is condugied iy yfirstitarrits theymanrmper Rhage a3die cpnipugus phase [ & Mgy, typex 105
dPa. s (PB?'&‘E&"R"S" “ |4/ Pﬂsqnbhﬂarpmenia@werﬂmﬁmewmz 1o pelyman, agditional water is
Har z- Tei | 8%flef A-508914 AP dhiEeYt 1 BiepeRR AUEingtdhe agpeous Phegs istheiconlipuays phaspandg e r
als ¥, 80; "'(315')°" ?‘i@'@gﬁ%’gﬁ‘q"?}@rphﬁﬁr ositAt von 0,3 an/g bis 0,5 an/g, 55

(c) ei eil che von Pu Y sC ze It
von Wenﬁgé pwgc‘lF er @ e éek;%\{lztﬂ,ﬁm??SSV§ﬂg 8#35' vgl?fgfr n Lai cr:fgsﬁsh n 'Ba:grt is |a ttel
bedeckt e % 4 p " et e U on et Got ens 9%1 %
bestjymt Mttels ESCA ‘und 18 EP O 287 757 BL

L M PBitentanspfibie © Ne Konpl ex- Vi skositat von 4,0 x 105 bis 60,0 x 105
dPa.s (Poise). 4. Verfahren, unter RUhren in w Br| ger Suspension, zur

Er Zeugug vanétassesol iﬂﬁélﬁdn@-‘ﬂﬁd’z unRESrANFylcRIBdNonoMEr d¥BH Vikyidhlorid-Monomer mit bis

Pol yVi Nyl gd1beeiwl-ot Ghes-oligt héiest aRdurdy VNS A-NBRbmbror, W AUSndhs vofhétiEnddyieasier
zusasnen weier, it einer nESENGI§ér OB, =GN GrupgRARY Lhd) Bgbdrierdt i @hs/ ABE, (O56iE 501 rd i n
AnwesenheGbw.veile dined Verastiungsheitelschozbjen al¥, 100 Gew\:Teilecdel ®Manonizesziszgeder Mahombibn

Gew. - Tei | & TdicherpBdriTer i Si er baren Mononers, weni gstens ei nes ionen-

enpf i ndl i déverch gekenraeicmetDiias reshigalsedOnGewt-%l dey HatarSeilzhemdiei folgkinddacvierkheads Ndbens er s
bef ahi gt i s(e) Dieritvilchem isigd theutles, evien drchs dik LAregephit Rinep iy gesentlithet gisschiossemenn

0, 00%¥0 Gew. peesllyldreMemigyarpangezeigiwitdTei | e, auf 100 Gew. - Teil e Mononer, eines

i oni schen Mak @76 Kempley-Viskositis want. 8¢ tR dBassdPoisablie h09q eh@rﬂ%@@sﬂesew$mr en
Di sper- 10 bei2104iGermittel s von den Mononer- Tr6pfchen in das

Pol yner i sat(F)cﬂ'f?Hﬁﬂlsd?ﬂ ‘b‘?é'lgere"?'%b?- gomeReatdieiAg "fon 1 % bis 5 % des Mononmers in

d Pol t d 5 Vi h h Al uch 4, worin das
i gﬁeﬂgn% r(‘qﬁlme %’df r H iy qﬁ’:ﬁ" ‘ggﬁg?}‘g';]"%%‘g"??té@d ArreR poI yner der
Acryl sdure Es);j'me u cksu er-ﬁ))ros%% '\a/bselr;i)lb 38% giar%ersép?ntr}?c de& 8F|p or%cﬁnf}l vsogter t ﬁﬁ d

Pol yvi nyl -
worin das i@ m%GrEfc jo36, 'a@'m..hay:su x&spefan% m%t 1600 gg ahr en nach Anspr uch
5, wgrin deg) gl Rivbr- ?c?lze‘ﬁr\)omﬁrﬁ'&r 360, Qbriidstd %e@ AsThB-- Teile
auf 100 Gewggzgiei | e Vinyl-Nononer betragt, und vvor| n a es
sekundar en (I)eé’iﬁa' ritsht $bn JinBinpriférén Dispergiermittel bedeckte anteilige Oberfliche der PVC-Teilchen

von wenigstens 20 %, bestimmt mittels ESCA;

(f) einen tan & von 0,3 bis 0,7; und

50 (g) eine Komplex-Viskositét von 1,0 x 10° bis 60,0 x 10° dPass (Poise).

3. Polyvinyichlorid nach Anspruch 2, worin die Harz-Teilchen gekennzeichnet sind durch
(a) sinen Formfaktor von weniger als 0,80;
(b) eine Quecksilber-Porositét von 0,3 cm®/g bis 0,5 cm3/g;
&5 (c) eine TeilchengréBe von 100 um bis 250 um;
(d) eine Pulver-Mischzeit von weniger als 250 s;
() eine nicht von einem prim&ren Dispergiermittel bedeckte anteilige Oberfliche der PVC-Teilchen
von wenigstens 80 %, bestimmt mittels ESCA; und
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wesent I'i chen Riibkstedbs Musasershigbist] 1 BRMizRUNE QBDKINintket Gusdbjtatibtes Polymedstlfonen
der Pol yneri s@deon; (k) das Entfernen des polynerisierten Harzes aus dem
Reakt i onsgef | B) das Rultten V68 Waader eral Dispeigieruititsiinkich 8, worin das Vi nyl - Monomer

Vi nyl chl ori d (cpdas Redudioran bden Aataleni dos) Bitheens;fso idell almhpwlbnlamesﬁmpep@?l@t wird t el
ei n sciwach vy destEntiregen| vab eprigstepsneinerd &nylAdangter zausagnien tmit wanigstorsr dinemy¥esnot-
sekunddr e Di spwegsgitiel inides BblyneeisatignstGefiis, e9 dad pivel fssigecSchiphtendn dpraPolymgrisation der
aus Sor bi t ane@ef#h gabikiet Wpiders leing juaterecaingpdiekia, ViRline Secht Uw\ ?'"ee?lﬁ@n’f inyl-Monomer-
Hydr ol yse- Gr a®Fhigth weni ger al s etwa 60 % best ehenden

S
*" Gruppe ausgewsas|Entragep °'"1’0V°“'9§?'1saﬂ'f't°%ﬁatﬂ&i§ﬁ' Hﬁ@ ﬁ
des prfomaren 1'5?§ R Teér%pPrﬂ'é1"§ gﬂ sen no§ ile
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g™ $5
bei 5 el me -E\%sm Tﬁﬁ%?fgef?
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(i) das Fortfiihren der Polymerisation;
(k) das Entfernen des polymerisierten Harzes aus dem Reaktionsgefés.

55 9. Verfahren nach Anspruch 8, worin das Vinyl-Monomer Vinylchlorid ist, und worin das ionenempfindliche
primire Dispergiermittel ein schwach vernetztes Interpolymer der Acrylsiure ist, und worin das
sekundére Dispergiermittel wenigstens ein Dispergiermittel ist, das aus der aus Sorbitanester und
hydrolysiertem Polyvinylacetat mit einem Hydrolyse-Grad von weniger als etwa 60 % bestehenden
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wori n dergdachalt des Vernetzungsmittels 0,05 Gew.-Teile bis 5,0 Gew. - Teile

auf 00 Gew. -Teile Vinyl-Mnoner betr~gt, und worin das Vernetzungsmttel
Di al | yl1ghvértahram ndcB tAnspruch 15, worin die Umwandiung des Monomers in Polymer am Ende 35 % bis 65

% betrdgt, und worin das Vinyl-Monomer Vinylchlorid ist, und worin der Gehalt des Vernetzungsmittels

0,05 Gew.-Teile bis 5,0 Gew.-Teile auf 100 Gew.-Teile des Vinylchlorid-Monomers betrigt.

s6 17. WiBriges Phasenumkehr-Verfahren zur Erzeugung hautloser, poréser, agglomerierter, vernetzter PVC-
Harze nach Anspruch 1, umfassend das Polymerisieren von Vinyl-Monomer(en) zusammen mit wenig-
stens einem Vernetzungsmittel, worin das Verfahren in einem ersten Schritt mit der Monomer-Phase als
der kontinuierlichen Phase in einer Art Polymerisation in Masse bis zu einer Umwandlung von 1 % bis
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d' 4pai ssé.r Folyihioruregie vinyle)saloe latrevepdication 2adansidquet les parthiubp de Ssing scpbmcddséee, oU
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45 de vinyle) réticulées, agglomérées, poreuses et sans peau, selon la revendication 1, dans lequel le
monomére vinylique est polymérisé en méme temps qu'au moins un agent de réticulation, en présence
de 0,01 & 0,1 partie en poids, pour 100 parties en poids du monomére polymérisable, d'au moins un
dispersant primaire sensible aux ions capable d'épaissir I'eau, et en méme temps qu'au moins un
dispersant secondaire, ot on ajoute au milieu de polymérisation, & un taux de conversion de 1 4 5 %

50 du monomere en le polymére, une quantité de 0,0010 & 0,010 partie en poids, pour 100 parties en
poids de monomére, d'un matériau ionique, pour qu'une quantité importante dudit dispersant primaire
soit désorbée des gouttelettes de monomére.

5. Procédé selon la revendication 4, dans lequel le dispersant primaire sensible aux ions est un
56 interpolymare réticulé de I'acide acrylique, et ol le dispersant secondaire est un poly(acétate de
vinyle) hydrolysé ayant un degré d’hydrolyse inférieur & 60 %, le matériau ionique étant I'nydroxyde de

sodium. .
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