1 Process foryeodueing palymes dispersions The present invention relatgs fepsecesges i psoducing
5 polymer dispersions. The present invention additionally describes polymer dispersions obtainable by

the present process. Viscosity index improvers for motor oils are usually 10 essentially
hydrocarbon-based polymers. Typical addition rates in motor oils axe, according to the thickening
action of the polymers, about 0.5-6% by weight. Particularly inexpensive viscosity index improvers are
olefin copolymers (OCPs) which are formed predomir;iantly from ethylene and 15 propylene, or
hydrogenated copolymers (HSDs) of dienes and styrene. The excellent thickening action of these
polymer types is countered by laborigus processibility in the production of 20 lubricant oil formulations.

Especially the poor solubifity §if F% oit®WhRFOBRA AT bR&SBIthe FhFRAAEI S resents difficulties. In

the case of use of solid polymers which have not been predissplved, the result is thus long stirring-in
periods, for which there is a reliance on the 25_use of specific stirrer and/or pregrinder mechanisms.
When concentrated polymers altéaty pradissoliedih difafs GSEtP &S Sorrtteriaf SHEPI orms, only a
10-15% supplyddrsmef thiel ©GRssaHSDsTisachievable: Higherconsentrations 36 are gccompanied

by excessively, high current viscosities of the solutions (> 15.00Q0 ;mm2/s at room temperature) and are
éées“?r b ik o g‘gk

therefore effectively N6 Tonger MANAgeabI&. Especially With this Ui highf§coRtentrated

dispersions ofalefie sz copolymers and hydrogenated diene/styrene copolymers have been
developed.
Viscosity index improvers for motor oils are usually
10 essentially hydrocarbon-based polymers. Typical addition
rates in motor oils are, according to the thickening action
of the polymers, about 0.5-6% by weight. Particularly
inexpensive viscosity index improvers are olefin copolymers
(OCPs) which are formed predominantly from ethylene and
15 propylene, or hydrogenated copolymers (HSDs) of dienes and

styrene.

The excellent thickening action of these polymer types is
countered by laborious processibility in the production of
20  lubricant oil formulations. Especially the poor solubility
in the oils which form the basis of the formulations
presents difficulties. In the case of use of solid polymers
which have not been predissolved, the result is thus long
stirring-in periods, for which there is a reliance on the

25 use of specific stirrer and/or pregrinder mechanisms.

When concentrated polymers already predissolved in oil are
used as commercial supply forms, only a 10-15% supply form
of the OCPs or HSDs is achievable. Higher concentrations

30 are accompanied by excessively high current viscosities of
the solutions (> 15 000 mm®/s at room temperature) and are
therefore effectively no longer manageable. Especially with

this background, highly concentrated dispersions of olefin



The dispersiongtechpelpgy esegbed allows the production 5 of polymeﬁéql}aﬁg% Mt?mgg%an 20%
OCP or HSD content to obtain kinematic viscosities which allow convenient incorporation into lubricant

oil formulations. In principle, the synthesis of such systems includes the use of a so-called emulsifier or
of a dispersing component. 10 Standard dispersing components include OCP and HSD polymers, onto
which alkyl methacrylates or alkyl methacrvlate/styrene mixtures have usually been grafted.
Additionally known are dispersions in which a solventavhich is a relatively good solvent for the

methacrylate 1b-gonsfitieant of the dispessiananda relatively poorsivent for the QCP,or HSD

component is used. Such a solvent together with the methacrylate component of the product forms the
main constitueit SPtHEESHRIBEs phase of the dispersion. Considered in formal terms, the OCP or
HSD 20 component constitutes the main constituent of the discontinuous or disperse phase. The prior
art is considered to include the following documents; 25 Diplom thesis by Robert Murmann entitled

"Verfahrenstechhis¢he RGdIEgGRy Uer TRSHetgiexSife Biret et 2 PpaneRaeR PRodKEéR3anlage”
[Technicab design pbthendispersionstage of acmewly planned progikiction plantl; dated99.28,98 30 DE
32 07 291 DE 32 07 292 DE 102 49 292 DE 102 49 294 DE 102 49 295 US 5 130 359 The Dip om
thesis by Mr. Marmi&n addres8&Lite develdpRieht 5%hd the Lorigaribricruatpus Hispersion
processes for preduction of stable dispersipns.cEre study examines the-fefowing apparatuses for
suitability: stirrer with .va{ioustsl'%i(rerer u Ei}nsfl;\\sre%%tor, st%tic mixer in pipeline, and pomogenizers

njt
: rinc \ .
accordlng to tIIiDe ro[%orjlgta?or prmupﬁg.n}ff%e such systems includes the use
of a so-called emulsifier or of a dispersing component.

10  Standard dispersing components include OCP and HSD
polymers, onto which alkyl methacrylates or alkyl
methacrylate/styrene mixtures have usually been grafted.
Additionally known are dispersions in which a solvent which
is a relatively good solvent for the methacrylate

15 constituent of the dispersion and a relatively poor solvent
for the OCP or HSD component is used. Such a solvent
together with the methacrylate component of the product
forms the main constituent of the continuous phase of the
dispersion. Considered in formal terms, the OCP or HSD

20 component constitutes the main constituent of the

discontinuous or disperse phase.

The prior art is considered to include the following
documents:

25 Diplom thesis by Robert Murmann entitled
"Verfahrenstechnische Auslegung der Dispergierstufe einer
neu zu planenden Produktionsanlage" [Technical design of
the dispersion stage of a newly planned production plant],
dated 09.28.98

30 DE 32 07 291
DE 32 07 292
DE 102 49 292
DE 102 49 294



10 standard prgesess for pyadyaipg a dispersion is the stirrer. The i”VESM?ﬁfﬁi%HQ%@at_
stable dispersions can he produced with this applied process, with sufficient reliability for prevention of

a phase inversion. The two other processes featured unsatisfactory results throughout. 15 DE 32 07
291 describes processes which enable increased olefin copolymer input. The olefin copolymer content
is said to be 20-65% in relation to the total weight of the dispersion. The subject matter of the invention
is that use 20 of suitable solvents which have poor sofubility for olefin copolymers and good solubility
for PAMA-contsining components affords more highly concentrated dispersions. DE 32 07 291 should
be understood as a process patent which describes, more particularly, the production of 25 _
dispersions. THE d%p]e%gioﬁ%effected in a stirrer. Publication DE 32 07 292 corresponds essentially to
DE 32 07 29.1, but should if anything be understood as protection for particular copolymer
compositions. These 30.compositions are %roduced by an analogous process to that described in DE

3207 291. 4 DBEUMEREBETH 4G 287, 13E 100146207 SARFDERTE46 DO5HREEABE Teore

particularly, preddctealteratiens:whichrcantribute te.a-digtingldmproyerpenida dhe praduct properties,
more particularly in the Stora%e stabilg)f In d5, this case, differe{llt carrleg1 materials are us%d, and the
dispersion is e?%% S WitFA Stirref-ab1e dispersions. The study examines the

following apparatuses for suitability: stirrer with various
stirrer units in a reactor, static mixer in pipeline, and
homogenizers according to the rotor/stator principle. The
10 standard process for producing a dispersion is the stirrer.
The investigations demonstrate that stable dispersions can
be produced with this applied process, with sufficient
reliability for prevention of a phase inversion. The two
other processes featured unsatisfactory results throughout.
15
DE 32 07 291 describes processes which enable increased
olefin copolymer input. The olefin copolymer content is
said to be 20-65% in relation to the total weight of the
dispersion. The subject matter of the invention is that use
20 of suitable solvents which have poor solubility for olefin
copolymers and good solubility for PAMA-containing
components affords more highly concentrated dispersions.
DE 32 07 291 should be understood as a process patent which
describes, more particularly, the production of

25 dispersions. The dispersion is effected in a stirrer.

Publication DE 32 07 292 corresponds essentially to

DE 32 07 291, but should if anything be understood as

protection for particular copolymer compositions. These
30 compositions are produced by an analogous process to that

degscribed in DE 22 07 291.



Application UgS 1301 359 prateets systems in which exclusively functiopgli%glgii@ fg_%cg_g@grs are

employed 10 for production of the concentrates. Such polymers with defined functionalization are, for
example, copolymers from anionic polymerization processes or olefin copolymers derivatized with
acids. For production of the concentrated olefin copolymer dispersions, a very complicated, time- 15
consuming and costly production process is described. In this process, the olefin copolymer is
supplied to the reactor in dissolved form, and the carrfer medium or solvent then has to be removed

again in a complexmRannernz0 The processes dejailedabeve lpadtg palymerdispersiogs with a
usable profile of properties. However, there is a continuing need to make these processes more

economicall VABREARE o iMiprove A& b6 BF bropdtt PESBE tel 561 Aet eisher&idAs: 25 In view of
the prior art, itds-thus anebject ok the: present inveption, ta.provide,a pracessfar, producing polymer
dispersions with an improved profile of proper 30 In particular need of improvement is the level of cost

and inconvenightB TivolVet with e Broductionof the dpEfSors a&afed abdbeé LRéninstance,

dispersioh times iof upatecl0 st selativelyhigh-temaperatures ase Lypisally dgseribedeand dilution
with a carrier gmedium at elevated tfeggpetérga%;re isin man%q cases stipulated in order to achieve sufficient

s - 5 A further difficalty with the processes dedttibed intthe Prior art is the process regime, in that

relatively minor errors in the control of the process can lead easily to a phase inversion. Furthermore,
the process sgoulg JI_oce %sabrlle {%' qgs%%rglo&%f a multitude of different p,olyolgf,ln)[s1 10 without any need

for complex paip ete?aéj%stment. protects systems i whic

exclusively functionalized olefin copolymers are employed

10 for production of the concentrates. Such polymers with
defined functionalization are, for example, copolymers from
anionic polymerization processes or olefin copolymers
derivatized with acids. For production of the concentrated
olefin copolymer dispersions, a very complicated, time-

15  consuming and costly production process is described. In
this process, the olefin copolymer is supplied to the

reactor in disgsolved form, and the carrier medium or

solvent then has to be removed again in a complex manner.

20 The processes detailed above lead to polymer dispersions
with a usable profile of properties. However, there is a
continuing need to make these processes more economically
viable and to improve the profile of properties of the
polymer dispersions.

25
In view of the prior art, it is thus an object of the
present invention to provide a process for producing

polymer dispersions with an improved profile of properties.

30 In particular need of improvement is the level of cost and
inconvenience involved with the production of the
dispersions detailed above. For instance, dispersion times

of up to 10 hours at relatively high temperatures are



A further permanepnt peobdery s she stability of the dispersions. It shoulq,[g.%;aggggﬂe _ g dhat
polymer dispersions have to be stored over long periods, generally 15 without using cooling apparatus.

The storage time includes particularly transport etc., where temperatures above 4.0C or even 50C
occur. It was a further object of the present invention to provide 20 polymer dispersions with a. low
viscosity coupled with high polyolefin content. The higher the OCP or HSD content, in general_, the _
higher the viscositythe dispersion. On the other handPa high content of these polymers is desirable in

order to lowertthe fransport gestsy tishould he 25;cansidsied here that arelatively low yiscosity allows

relatively simple and relatively rapid mixing of the viscosity index improver into the base oil. Therefore,
polymer dispeTsiong h&ding EBariR Gl 10% iscdiiy Wwete 16 BeSirovidedtsd I Bdditisk the

processes for producing the aferementioned palymerdjspersions are relatively difficult to control, and
So particular specifications can be complied with only 6 with very great difficulty. Accordingly, polymer
dispersions whose viscosity can be easily adjusted to given values were to be provided. It was a

further olfject to specityspolymerdispersions bavinga high content of palyelefing, especially of olefin
copolymers and/or of hyrdrogena ed block copol¥mers. In addition, the polymer dispersions were to be
. prior art Is the process regime, 1n that relatively minor
producible
errors in the control of the process can lead easily to a
phase inversion. Furthermore, the process should be usable

for dispersion of a multitude of different polyolefins

10 without any need for complex parameter adjustment.

A further permanent problem is the stability of the
dispersions. It should be considered here that polymer
dispersions have to be stored over long periods, generally
15  without using cooling apparatus. The storage time includes
particularly transport etc., where temperatures above 40°C

or even 50°C occur.

It was a further object of the present invention to provide

20 polymer dispersions with a low viscosity coupled with high
polyolefin content. The higher the OCP or HSD content, in
general, the higher the viscosity of the dispersion. On the
other hand, a high content of these polymers is desirable
in order to lower the transport costs. It should be

25 considered here that a relatively low viscosity allows
relatively simple and relatively rapid mixing of the
viscosity index improver into the base oil. Therefore,
polymer dispersions having a particularly low viscosity
were to be provided.

30
In addition, the processes for producing the aforementioned
polymer dispersions are relatively difficult to control,

and so particular specifications can be complied with only



10 in a simpleandigexpeysive granner, and commercially available cog&,gpgg?oigﬁlabtigb@ﬂvere to

be used. At the same time, production was to he possible on the industrial scale without requiring new
plants or plants of complex construction therefor. 15 These objects, and further objects which are not
stated explicitly but are immediately derivable or discernible from the connections discussed herein by
way of introduction, are achieved by a process for producing 20 polymer dispersions having all
features of claim 1. Appropriate modifications of the pfocess according to the invention are protected

in the dependentiglaims teferring bagkde claim.1, presentinvention aceordingly provides a process for

producing a dispersion comprising at least one carrier medium, at least one emulsifier anq at least one
polymer based bARSOIOIERHS, WHiGTis drisFastefized antHee adtictérogendous corhposition =dispersed

using a mixer whiche30 works by the reterstaterprinciple. 7 It iss possible in an unforeseeab_le
manner to provide a process for producing a dispersion having an improved profile of properties. 5

Thus, the level of cost and inconvenience associated with the production of the dispersions detailed

above is ery ow, 20l theraiisdndnanycases pe negd farsdilytion,with-a sagier.mediym at elevated
temperature ir}lord,er to achieve sufficient stability. 10 , ‘ ‘
aving a high content of polyolefins, especially of olefin

copolymers and/or of hydrogenated block copolymers.

In addition, the polymer dispersions were to be producible
10 in a simple and inexpensive manner, and commercially
available components in particular were to be used. At the
same time, production was to be possible on the industrial
scale without requiring new plants or plants of complex

construction therefor.

These objects, and further objects which are not stated
explicitly but are immediately derivable or discernible
from the connections discussed herein by way of
introduction, are achieved by a process for producing

20 polymer dispersions having all features of claim 1.
Appropriate modifications of the process according to the
invention are protected in the dependent claims referring

back to claim 1.

25 The present invention accordingly provides a process for
producing a dispersion comprising at least one carrier
medium, at least one emulsifier and at least one polymer
based on polyolefins, which is characterized in that a
heterogeneous composition is dispersed using a mixer which

30 works by the rotor-stator principle.



Moreover, theysoerssesEE@RANg to the invention lead to a simpler prpgﬁ%{)%q’nf/a% gunor errors
in the control of the process do not cause phase inversion_ In addition, the process can serve for

dispersion of a multitude of 15 different polyolefins without any need for complex parameter
adjustment. In addition, the dispersions obtainable by the present process exhibit excellent stability.
Accordingly, the 20 present polymer dispersions can be stored over an exceptionally long period, even
at elevated temperatures, Inaddition, the polymer dispersions have a relatively low viscosity based on

the polyolefin ¢entent. 25,18 addition, the presgnt pracesses dararodygtion of the palymer dispersions
are relatively easy to control, and so compliance with particular specifications can'be achieved in a

very problem-Ré€ niaither CAt e Shifid Bithe® tHd SDsASCHRTty bR digelymer dispsrsicitican easily be
adjusted to giver-values.c8 Mergover; the present polymer dispersions may have a high content of

polyolefins, especially of olefin copolymers and/of of hydrogenated block copolymers. 5 Furthermore,
the polymer dispersions can be produced in a simple and inexpensive manner, and it is possible to
use comrBerciatly: ayaitable Temponentsdppartiewlarn At the sametime sproduction is pessible on the
indusnkﬂscm%%gﬂggégg%ggggoggegggaggg%gﬁgggggcgg@ﬂ%ﬁed above is very

low, and there is in many cases no need for dilution with a

carrier medium at elevated temperature in order to achieve

sufficient stability.

10

Moreover, the processes according to the invention lead to

a simpler process regime, and minor errors in the control

of the process do not cause phase inversion. In addition,

the process can serve for dispersion of a multitude of

15 different polyolefins without any need for complex

parameter adjustment.

In addition, the dispersions obtainable by the present
process exhibit excellent stability. Accordingly, the
20 present polymer dispersions can be stored over an

exceptionally long period, even at elevated temperatures.

In addition, the polymer dispersions have a relatively low
viscosity based on the polyolefin content.

25
In addition, the present processes for production of the
polymer dispersions are relatively easy to control, and so
compliance with particular specifications can be achieved
in a very problem-free manner. At the same time, the

30 viscosity of a polymer dispersion can easily be adjusted to

given values.



10 constructionctheeefay ddeidigpersions to be produced by the presens dvesiion CONPESS sypically at
least three components, referred to hereinafter as components A), B) and C). 15 Component A) As a

component essential to the invention; the polymer dispersion comprises polyolefins which preferably
have 20 v scosity index-improving or thickening action. Such polyolefins have been known for some
time and are described in the documents cited in the prior art_ These polyolefins include especially
polyolefin copolymers 25 (OCP) and hydrogenated styrene-diene copolymers (HSD), The polyoleiin
copolymers (0CR)fovsse it necerdapea withdhenrvertionare known perse. Fhesg axg pimarily
polymers formed from eth¥lene ro %/l ne, iso%ene, 30 butylene and/or further u-olefins having 5 to
20 carbon atonis. a3 havd alféa QL)‘{Z:e ReEommEnded as VI thprovets Likewise (B8HIE are systems

which have beenigraftedfwitty G-smait amelnis of Rxygen- oyregen-containing monomers (for
example 0.05 to 5% by weight of maleic anhydride). The copolymers containing diene compon.e.its
are generally hydrogenated in order to reduce the oxidation sensitivity 5 and the crosslinking tendency
ofviscosity indextifiprowerse, the polymer dispersions can be produced in a

simple and inexpensive manner, and it 1s possible to use
commercially available components in particular. At the
same time, production is possible on the industrial scale
without any need of new plants or plants of complex

10  construction therefor.

The dispersions to be produced by the present invention
comprise typically at least three components, referred to
hereinafter as components A), B) and C).

15

Compcnent A)

As a component essential to the invention, the polymer
dispersion comprises polyolefins which preferably have

20 viscosity index-improving or thickening action. Such
polyolefins have been known for some time and are described

in the documents cited in the prior art.

These polyolefins include especially polyolefin copolymers

25 (OCP) and hydrogenated styrene-diene copolymers (HSD) .

The polyolefin copolymers (OCP) for use in accordance with
the invention are known per se. These are primarily
polymers formed from ethylene, propylene, isoprene,

30 Dbutylene and/or further o-olefins having 5 to 20 carbon
atoms, as have already been recommended as VI improvers.

Likewise usable are systems which have been grafted with



The molecularyeight My isggenerally 10 000 to 300 090, preferably bey@e&§90_ qo/%cgqt.%:g 000.
Such olefin 10 copolymers are described, for example, in German published specifications DE-A 16 44

941, DE-A 17 69 834, DE-A 19 39 037, DE-A 19 63 039 and DE-A 20 59 981, Ethylene-propylene
copolymers are particularly useful, and 15 terpolymers with the known ter components, such as
ethylidenenorbornene (cf. Macromolecular Reviews, vol. 10 (1975)) are likewise possible, but the
tendency thereof to crosslink in the aging process shaouild be taken into account. The distribution may

be substantiallyrandomy, byt 20 itis a&%@wtegemB@%%iblsctfa@mm%?eﬂgﬁ%?e&ogymerS with

ethylene blocks. The ratio of the ethylene-propylene monomers is variable within certain limits, which

can be set at dfSit 75966 gthfleRe drid afolt 8096 isipropyiene ha ke appefiimiteDue Bithe

reduced solubility,25 Jerdencythereof imgil caelvpropylepe;is already Less suitable than
ethylene-propylene copolymers. As well as polymers with predominantly atactic propylene

incorporation, {8 Bi&6 podsite 16 uSE HRdse Rith FroTESmArke dI86 S6iSyrdiGtaesd propylerie

incorporafion. 3RS utteprogucts] arexcommersialhhavailable; fer exanple; underthe.trade names
Dutra]: CO 034, DutCO 038, 10 Dutral CO 043, Dutral- CO 058, Buna EPO 2050 or Buna EPG 5050.

lmprovers.

The molecular weight Mw is generally 10 000 to 300 000,
preferably between 50 000 and 150 000. Such olefin

10 copolymers are described, for example, in German published
specifications DE-A 16 44 941, DE-A 17 69 834,
DE-A 19 39 037, DE-A 1% 63 039 and DE-A 20 59 981.

Ethylene-propylene copolymers are particularly useful, and
15 terpolymers with the known ter components, such ag
ethylidenenorbornene (cf. Macromolecular Reviews, vol. 10
(1975)) are likewise possible, but the tendency thereof to
crosslink in the aging process should be taken into
account. The distribution may be substantially random, but
20 it is also advantageously possible to employ sequence
polymers with ethylene blocks. The ratio of the ethylene-
propylene monomers is variable within certain limits, which
can be set at about 75% for ethylene and about 80% for
propylene as the upper limit. Due to the reduced solubility
25 tendency thereof in oil, polypropylene is already less
suitable than ethylene-propylene copolymers. As well as
polymers with predominantly atactic propylene
incorporation, it is also possible to use those with more

marked iso- or syndiotactic propylene incorporation.

Such products are commercially available, for example,

under the trade names Dutral CO 034, Dutral’ CO 038,



The hydrogenatecstypenesetene copolymersDi are likewise known, thesepakypgns heing dgscribed,
for example, in DE 21 56 122. These are generally hydrogenated isoprene- or butadiene-styrene

copolymers. The ratio of diene to styrene is preferably in the range from 2:1 to 1:2, more preferably
approx. 55:45. The molecular weight Mw 10 is generally 10 000 to 300 000, preferably. between 50
000 and 150 000. The proportion of double bonds after the hydrogenation is, in a particular aspect of
the present invention, at most 15%, more preferably 5 most 5%, based on the number of double
bonds prior torthe ytrogenation, 15utydrogenatersstyrene-diensscopalyners-can,hg dbtained
commercially ug ergt&eotrade names P,SHELINTS 50, 150, 200, 250 or 250. 20 The polyolefi.s to be
used can be used here in any form. For example, the original polymerization product can he used. In
addition., it is also possible to use polyolefins whose molecular weight has been subjected to

mechanical and/or %pe mal de rad%tiog. 25 1n g§neral, theFPrE%ortion of components A) is at least 20%
S =
) n Erapiy

by weight, preferably’at leas yWeight and more pre Gt Teast #0% BY weight, without any

intention that thisshousld ifpose a restristionolhya particotair39 a?meﬁpf;&@, present invention, the )
Do, O e AbiIeTs e A{oRReipD TR0 0 DY LBy HYRRISIANL IO 10 50%
isoprene- or butadiene-styrene copolymers. The ratio of
diene to styrene is preferably in the range from 2:1 to
1:2, more preferably approx. 55:45. The molecular weight Mw
10  is generally 10 000 to 300 000, preferably between 50 000
and 150 000. The proportion of double bonds after the
hydrogenation is, in a particular aspect of the present
invention, at most 15%, more preferably at most 5%, based
on the number of double bonds prior to the hydrogenation.
15

Hydrogenated styrene-diene copolymers can be obtained

commercially under the trade names ®SHELLVIS 50, 150, 200,
250 or 260.

20 The polyolefins to be used can be used here in any form.
For example, the original polymerization product can be
used. In addition, it is also possible to use polyolefins
whose molecular weight has been subjected to mechanical
and/or thermal degradation.

25
In general, the proportion of components A) is at least 20%
by weight, preferably at least 30% by weight and more
preferably at least 40% by weight, without any intention
that this should impose a restriction. In a particular

30 aspect of the present invention, the proportion of the
polyolefins in the dispersion may be 20 to 70% by weight,
more preferably 30 to 50% by weight.



11 Componer;&ogrRane¥ 8)4ig formed by at least one dispersing conypgw%gﬂqi%%aj})%
ror

considered as an emulsifier. The compounds suitable as an emulsifie Ispersing component are
detailed in the above-cited publications DE 32 07 2911 filed March 1, 1982 at the German Patent
Office with application number P 3207291.0; DE 32 07 292, filed 10 March 2, 1982 at the German
Patent Office with application number P 3207292.9; DE 1.02 49 292, filed October 22, 2002 at the
German Patent and Trade Mark Office with applicatiéd number 102 49 292.1; DE 102 49 294, filed
October 22, 2002 at the German Patent and Trade Mark Office with application 15 number 102 49
294.8; DE 102 49 295, filed October 22, 2002 at the German Patent and Trade Mark Office with
application nunEtCIE249 B95.6; and US 5 130 359, filed June 29, 1990 at the US Patent Office
(USPTO) with application number 546,225, the disclosures of these publications, especially 20 the
emulsifiers or dispersing components described therein, being incorporated by reference into the
present applicatiBhIBFthe furposed 6Fdikiostire Préfetfdd GisfedifPesmpaaereeanfregtently be

regarded25 ashleek eapolymers,Ryeferably, atleast ene of these.blogks-has a high,compatibility with
the above-described polyolefins of component A), in which case at least one further block among

those presentii 1hé dispersing RofPohents s ShlyH MPESThPELiGIRYRMTFHe aBve- 30 described
polyolefins. Sueh dispersing componppis=areiknowppen se:prefarredepmpoundsbaing described in
thepﬂora”CQ%ﬁng%%rch 1, 1982 at the German Patent Office with
application number P 3207291.0; DE 32 07 292, filed
10 March 1, 1982 at the German Patent Office with application
number P 3207292.9; DE 102 49 292, filed October 22, 2002
at the German Patent and Trade Mark Office with application
number 102 49 292.1; DE 102 49 294, filed October 22, 2002
at the German Patent and Trade Mark Office with application
15 number 102 49 294.8; DE 102 49 295, filed October 22 , 2002
at the German Patent and Trade Mark Office with application
number 102 49 295.6; and US 5 130 359, filed June 29, 1990
at the US Patent Office (USPTO) with application number
546,225, the disclosures of these publications, especially
20 the emulsifiers or dispersing components described therein,

being incorporated by reference into the present

application for the purposes of disclosure.

Preferred dispersing components can frequently be regarded

25 as block copolymers. Preferably, at least one of these
blocks has a high compatibility with the above-described
polyolefins of component A), in which case at least one
turther block among those present in the dispersing
components has only a low compatibility with the above-

30 described polyolefins. Such dispersing components are known
per se, preferred compounds being described in the prior

art cited above.



12 The radicaleompatihie ygthigomponent A) generally exhibits nonpo@&-gpg%riylb%rggﬁhe
incompatible radical is polar in nature. In a particular aspect of the present invention, preferred

dispersing components can be regarded 5 as block copolymers which comprise one or more A blocks
and one or more X blocks, said A block comprising olefin copolymer sequences, hydrogenated
polyisoprene sequences, hydrogenated copolymers of butadiene/isoprene or hydrogenated
copolymers of butadiene/isoprene and styrene, 10 artd said X block comprising polyacrylate,

polymethacrytate; styeneaa-meihylstyrene or N-vinylhetereeyeliczsequenses ang/ar-sequances of
mixtures of poljyacr%?gef pol methacrrl'iylate styrene, a-methylstyrene or N-vinylheterocycles. 15

Preferred dispersing compotients &8 bevﬁkéﬁﬁﬁe% By GraftseiyRhizAt6h, HFAGafing gelar monomers
onto the above«eserited potyotefins espegialiy-ontolthe QEPs and4SEls: Torthissend, the polyolef
ins can be prelt-rea.cge,;ldt Qérgnechlgg%%arlrog/ n ghererr;al ,degqradatlon. 20 The polar monomers include
especially)acryfates and styrBAe compounds P Ha ExpralBish*{atiacrykitesSHAGSS
methacryfatessand 256 cicryiates] and mixtunes bf therwio: e acpastietanaspect of the-presents
invention, in t, grafting,feaction, & monomer, cqmpogitions used comprising on or more
(methjacrylates of the formula ) 3

copolymer sequences, hydrogenated polyisoprene sequences,

hydrogenated copolymers of butadiene/isoprene or

hydrogenated copolymers of butadiene/isoprene and styrene,

PN
<O

and said X block comprising polyacrylate, polymethacrylate,
styrene, o-methylstyrene or N-vinylheterocyclic sequences
and/or seqguences of mixtures of polyacrylate, polymeth-

acrylate, styrene, o-methylstyrene or N-vinylheterocycles.

15 Preferred dispersing components can be prepared by graft
polymerization, by grafting polar monomers onto the above-
described polyolefins, especially onto the OCPs and HSDs.
To this end, the polyolefins can be pretreated by
mechanical or/and thermal degradation.

20
The polar monomers include especially (meth)acrylates and

styrene compounds.

The expression " (meth)acrylates" includes methacrylates and

25 acrylates, and mixtures of the two.

In a particular aspect of the present invention, in the
grafting reaction, a monomer composition is used comprising

one or more (methjacrylates of the formula (I)
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OR1 (I) in whigh R isiBydyegen @r methyl and R’ is hydrogen, a linear %ﬁ%ﬁﬁ%@y)@ £adigal having
e (me,_

1 to 40 carbon atoms. 5 The preferred monomers of the formula () inclu acrylates'which
derive from saturated alcohols, such as methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acryn-butyl (meth)- 10 acrylate, tert-butyl (meth)acrylate, pentyl
(meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, heptyl (meth)acrylate,
2-tert-butylheptyl (meth)aorylate, octyl (meth)acrylate} 8-isopropylheptyl (meth)acrylate, nonyl
(meth)acrylate, de%ll (meth)aorylate, undecyl 15(meth)aorylatl:g,ﬁ-methylundecyl (meth)aorylate,
dodecyl (meth)acrylate, 2-methyldodecyl (meth)acrylate, tridecyl (meth)acrylate, 5-methyltridecyl
(meth)aorylate, tetradec éth)acrylate, pentadecyl (meth)aorylate, hexadecyl (meth)aorylate,
2-methylhexadeCyl (mgth)aorylate, 20 heptadecyl (meth)acrylate, 5-isopropylheptadecyl
(meth)acrylate, 4-tert-utyloctadecyl (meth)aorylate, 5- ethyloctadecyl (meth)acrylate,
3-isopropyloctadecyl (Meth)acrylate, cotadecyl (meth)acrylate, nonadecyl (meth)acrylate, eicosyl
(meth)acrylate, cetyleicosyl 25(meth)acrylate, stearyleicosyl (meth)acrylate, docosyl (meth)acrylate

and/or eicosyltetratriacontyl (meth)- acrylate; __
in which R is hydrogen or methyl and R’ is hydrogen, a

linear or branched alkyl radical having 1 to 40 carbon

atoms.

The preferred monomers of the formula (I) include
(meth)acrylates which derive from saturated alcohols, such
as methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl (meth)-

10 acrylate, tert-butyl (meth)acrylate, pentyl (meth)acrylate,
hexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, heptyl
(meth)acrylate, 2-tert-butylheptyl (meth)acrylate, octyl
(meth)acrylate, 3-isopropylheptyl (meth)acrylate, nonyl
(meth)acrylate, decyl (meth)acrylate, undecyl

15  (meth)acrylate, 5-methylundecyl (meth)acrylate, dodecyl
(meth)acrylate, 2-methyldodecyl (meth)acrylate, tridecyl
(meth)acrylate, 5-methyltridecyl (meth)acrylate, tetradecyl
(meth)acrylate, pentadecyl (meth)acrylate, hexadecyl
(meth)acrylate, 2-methylhexadecyl (meth)acrylate,

20  heptadecyl (meth)acrylate, 5-isopropylheptadecyl
(meth)acrylate, 4-tert-butyloctadecyl (meth)acrylate, 5-
ethyloctadecyl (meth)acrylate, 3-isopropyloctadecyl
(meth)acrylate, octadecyl (meth)acrylate, nonadecyl
(meth)acrylate, eicosyl (meth)acrylate, cetyleicosyl

25 (meth)acrylate, stearyleicosyl (meth)acrylate, docosyl
(meth)acrylate and/or eicosyltetratriacontyl (meth)-

acrylate;



14 (meth)acryies y4hiof glghiyg from unsaturated alcohols, for examplg2:p &/Wtbeég)@g%ﬂate,

allyl (meth)acrylate, vinyl (meth)acrylate, oleyl (meth)acrylate; cycloalkyl (meth)acrylates such as
cyclopentyl (meth)- acrylate, 3-vihylcyclohexyl (meth)acrylate, cyclohexyl (meth)acrylate, bornyl
(meth)acrylate. In addition, the monomer composition may comprise one or more (meth)acrylates of
the formulal) 10 (1) inwhich R is hydrogen or methyl and R2 is an alkyl radical which has 2 to 20
carbon atoms and is substituted by an OH group, or &t oxylated radical of the formula (Ill) 15 R3

R4(In) [OH - CHOLR Sdpyihieh R2.and. R4 are eachdndependently hydrogen ar 20 methyk, R5 is

hydrogen or an alkyl radical having 1 to 40 carbon atoms and n is an integer from 1 to 90. (Met.

crylates of theTEATEIATIIH AERNOWA o THBEE sRMEY I e artLTHdy ifferide) Moyl

vinyl (meth)acrylate, oleyl (meth)acrylate;

cycloalkyl (meth)acrylates such as cyclopentyl (meth) -
5 acrylate, 3-vinylcyclohexyl (meth)acrylate, cyclohexyl

(meth)acrylate, bornyl (meth)acrylate.

In addition, the monomer composition may comprise one or
more (meth)acrylates of the formula (II)
10

R 2 (I1)

OR
4;%mm<%j

in which R is hydrogen or methyl and R’ is an alkyl radical
which has 2 to 20 carbon atoms and is substituted by an OH

group, or an alkoxylated radical of the formula (III)

(&)

n? R4 (IT11)

[CH-CH-O] RS

in which R’ and R* are each independently hydrogen or
20  methyl, R is hydrogen or an alkyl radical having 1 to 40

carbon atoms and n is an integer from 1 to 90.

(Meth)acrylates of the formula (III) are known to those
skilled in the art. They include hydroxyalkyl

25 (meth)acrylates such as
3-hydroxypropyl methacrylate,

3,4-dihydroxybutyl methacrylate,



25(meth)acrylatesz=uch /as33tweroxypropyl methacrylaMe, 3,4-dihydroxyaytybmethace/iaieq 15
2-hydroxyethyl methacrylate, 2-hydroxypropyi methacrylate, 2,5-dimethy1-1,6-hexanediol
(meth)acrylate, 1,10-decanedici (meth)acrylate, 5 1,2-propanediol (meth)acrylat bolyoxyethylene and
polyoxypropylene derivatives of (meth)acrylic acid, such as triethylene glycol (meth)acrylate,
tetraethylene glycol (meth)acrylate and 10 tetrapropylene glycol (meth)acrylate, Theeth)acrylates with
a long-chain alcohol radical can he obtained, for exa?‘n?nle, by reacting the corresponding acids and/or

short-chain meth)aetylates; specialy methyll at e,
2-hydroxypropyl methacrylate, 2,5-dimethyl-1,6-hexanediol
{(meth)acrylate,
1,10-decanediol (meth)acrylate,
5 1,2-propanediol (meth)acrylate;
polyoxyethylene and polyoxypropylene derivatives of
(meth)acrylic acid, such as
triethylene glycol (meth)acrylate,
tetraethylene glycol (meth)acrylate and

10 tetrapropylene glycol (meth)acrylate.

The {(meth)acrylates with a long-chain alcohol radical can
be obtained, for example, by reacting the corresponding
acids and/or short-chain (meth)acrylates, especially methyl

15 (meth)acrylate or ethyl (meth)acrylate, with long-chain
fatty alcohols, which generally forms a mixture of esters,
for example (meth)acrylates with various long-chain alcohol
radicals. These fatty alcohols include Oxo Alcohol® 7911
and Oxo Alcohol® 7900, Oxo Alcchol® 1100 from Monsanto;

20 Alphanol® 79 from ICI; Nafol® 1620, Alfol® 610 and Alfol®
810 from Condea; Epal® 610 and Epal® 810 from Ethyl
Corporation; Linevol® 79, Linevol® 911 and Dobanol® 251,
from Shell AG; Lial 125 from Augusta® Mailand; Dehydad® and
Lorol® from Henkel KGaA and Linopol® 7 - 11 and Acropol® 91

25 from Ugine Kuhlmann.

In addition, the monomer composgition may comprise one or

more (meth)acrylates of the formula (IV)

R XRo (IV)
M@
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15(meth)acryl@te rgathylsrgthlacrylate, with long-chain fatty alcohols,ﬁ/glziiyglgfgﬂa Iy %%r a

mixture of esters, for example (meth)acrylates with various long-chain alcohol radicals. These fatty
alcohols include Oxo Alcohol(r) 7911 and Oxo Alcohol(r) 7900, Oxo Alcohol.. ( 1100 from Monsanto;
20 Alphanol(r) 79 from ICI; Nafol(r) 1620, Alfol(r) 610 and Alfa 810 from Condos.; Epal(r) 610 and
Epal6 810 from Ethyl Corporation; Lihevol(r) 79, Linevo.(c) 911 and Dobanol(r) 251e from Shell AG;
Lial 125 from Augusta(r) Mailand; Dehydad(r) and Udr@ll from Henkel KGaA and Linopol(r) 7 - 11 and

Acropol(r) 91 25 frem Udine Kyh dR addition. the,mongmer composition, may comprise one or
more (meth)acrylates of the formula (1) 16 in which R is_hydrogen or methyl, X is oxygen or an amino

group of the fSFARHE -REI- BRENRZEHWRICHRT ian 28/ radicalBdvifg & 10140 earbon ardms, and is

a linear or brapghed alkyhragdical whieh has 219,30, preferably 2405 @scarbon atoms and s
substituted by at least one -NR8R9- group where Rd and 92 are each independently hydrogen, an

alkyl radical h&ving 11020 Préterdbiy 1’6 Earboh dtéhsorif wiich REaR@RP liriclddifg the
nitrogen &omand-eptanally edushennitroges os Hxygan &om, form a 52 10 or8smembared ring
wich may oponaly b substuied ty CI-Ce 2yl The (netacptes of (netacnyof

alkyl radical having 1 to 20, preferably 1 to 6 carbon

atoms or in which R® and R, including the nitrogen atom

and optionally a further nitrogen or oxygen atom, form a 5-

10 or 6-membered ring which may optionally be substituted by

Cl—Cg—alkyl .

The (meth)acrylates or (meth)acrylamides of the formula
(IV) include

15  amides of (meth)acrylic acid such as
N- (3-dimethylaminopropyl)methacrylamide,

N- (diethylphosphono)methacrylamide,
1-methacryloylamido-2-methyl-2-propanol,
N- (3-dibutylaminopropyl)methacrylamide,

20 N-t-butyl-N-(diethylphosphono)methacrylamide,
N,N-bis(2-diethylaminoethyl)methacrylamide,
4-methacryloylamido-4-methyl-2-pentanocl,

N- (methoxymethyl)methacrylamide,
N- (2-hydroxyethyl)methacrylamide,

25 N-acetylmethacrylamide,

N- (dimethylaminoethyl)methacrylamide,
N-methyl-N-phenylmethacrylamide,
N,N-diethylmethacrylamide,
N-methylmethacrylamide,

30 N,N-dimethylmethacrylamide,
N-isopropylmethacrylamide;
aminoalkyl methacrylates such as

tris(2-methacryloyloxyethyl)amine,



(IV) include 1%8migesofdmathiacrylic acid such as N-(3-damethylamiggqrygwrg\ﬂhﬁg%%'gie,

iethylphosphono)methacrylamide, 1-methecryloylamido-2-methyl-2-propancl, .
N-(3-dibutylaminopropyl)methacrylamide, 20 N-tebutyl-N-(dlethylphosphono)methacrylamide,
N,N-bis(2-diethylaminoethyl)methacrylamide, 4-methacryloylamido-4-methyl-2-pentanol o
Nv(methoxymethyl)methacrylamide, N-(2-hydroxyethyl)methacrylamide, N-acetylmethacryiamide,
N-(dimethylaminoethyl)methacrylamide, N-methyl-N-phenylmethacrylamide,

N,N-diethylimethagrylamide - N-metyimethacpdamide, 30N N-dimethyimethacrylamide,
N-iscpropylmethacrylamide; aminoalkyl methacrylates such as tris(2-methacryloyloxyethyl)amine,

formula 17 N%ﬁ@tﬁ?ﬁm%eﬁ}ﬁﬁ%ﬁﬁéﬁﬁé, 2-ureidoethyl methacrylateT heterocyclicacrylates
such as 2azolyhethybcy fneth)acytate -2«4-merpholinyllethyl (meth)acniate and 9 ) 1y

1-(2-methacryicyloxyethyl)-2-pyrrolidone. In addition, the monomer composition may comprise styrene

compounds. THESE MEIGAE SrEne “SUSTIAEH BAéREd Withhy 1 (meth)acrylate and
5 1-(2-methacryloyloxyethyl) -2-pyrrolidone.

In addition, the monomer composition may comprise styrene
compounds. These include styrene, substituted styrenes with
an alkyl substituent in the side chain, for example o-

10 methylstyrene and a-ethylstyrene, substituted styrenes with
an alkyl substituent on the ring, such as vinyltoluene and
p-methylstyrene, halogenated styrenes, for example
monochlorostyrenes, dichlorostyrenes, tribromostyrenes and
tetrabromostyrenes.

15
In addition, the monomer compositions may comprise
heterocyclic vinyl compounds such as 2-vinylpyridine, 3-
vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-

20 pyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-vinyl -
carbazole, 4-vinylcarbazole, 1-vinylimidazole, 2-methyl-1-
vinylimidazole, N-vinylpyrrolidone, 2-vinylpyrrolidone, N-
vinylpyrrolidine, 3-vinylpyrrolidine, N-vinylcaprolactam,
N-vinylbutyrolactam, vinyloxolane, vinylfuran,

25 wvinylthiophene, vinylthiolane, vinylthiazoles and
hydrogenated vinylthiazoles, vinyloxazoles and hydrogenated

vinyloxazoles.

In addition to styrene compounds and (meth)acrylates,
30 preferred monomers are especially monomers which have

dispersing effects, for example the aforementioned

heterccyclic vinyl compounds. These monomers are also

referred to as dispersing monomers.



an alkyl substifgentdn the sigleichain, for example a- 10 methylstyrene @%g@%@%f@& gybstituted
styrenes with an alkyl substituent on the ring, such as vinyitoluene and p-methylstvrene, halogenated

styrenes, for example monochlorostyrenes, dichlorostyrenes, triboromostyrenes and
tetrabromostyrenes. 15 In addition, the monomer compositions may comprise heterocyclic vinyl
compounds such as 2-vinylpyridine, 3- vinylpyridin. 2-methy1-5-vinylpyridine, 3-ethyl-4- vinylpyridine,
2,3-dimethy1-5-vinylpyridine, vinyl- 20 pyrimidine, viry#piperidine, Sevinylcarbazole, 3-vinylcarbazole,
4-vinylcarbazole, I-vinylimidazole, 2-methyl-lvinylimidazole, N-vinylpyrrolidone, 2-vinylpyrrolidone,

Nvinylpyrrolidine, 3-vinyltpyrrolidine N-vinylcaprolactam, N-vinylbutyrolactam, vinyloxolane, vinylfuran,
vinyithiophene{,ﬁ?ﬁnﬁ%?égf{&r\ﬁﬁﬁﬂﬁgeﬁ5@%?18%8?3&@6&6&? Tizhizzofes, UiiyRsxaz6les aid
hydrogenatedadnylexarolesi 1r-agditiontostyrepecompounds and (nethiacrylatgs, 80 preferred
monomers are esge%zilllé/ monomers v hich have dispersing effects, for example the aforementioned
heterocyclic vinyT éompounds. ‘THese monBmard'are aik848feried o 48 dispersiftmonomers. 18 The
aforemeritioned éthytenicaply ansaturated monomers can be used individually or as mixtures. It is
additionally possible to vae monomer composition during the polymerization. The weight ratio of the
parts of the dispersing component which are compatible with the polyolefins, especially of the A
blocks, relativéite the pgtts of thel dispérsing 10 component ihich ate-ineampatiblepwiththe polyolef

16150, oapotilh 20110 190 ARG e Helelabh 1071 18 110 15-The preparAton of the cspersin
components daseribedpLocks, relative to the parts of the dispersing
10  component which are incompatible with the polyolefing,
especially the X blocks, may be within wide ranges. In
general, this ratio is in the range from 50:1 to 1:50,

especially 20:1 to 1:20 and more preferably 10:1 to 1:10.

15 The preparation of the dispersing components described
above is known in the technical field. For example, the
preparation can be effected by means of polymerization in
solution. Such processes are described, inter alia, in DE-
A 12 35 491, BE-A 592 880, US-A 4 281 081, US-A 4 338 418

20 and US-A-4,290,025.

This can be done by initially charging a suitable reaction
vessel, appropriately equipped with stirrer, thermometer,
reflux condenser and metering line, with a mixture of the

Z25 OCP and one or more of the monomers detailed above.

On completion of dissolution under an inert atmosphere, for
example nitrogen, while heating, for example to 110°C, a
proportion of a free-radical initiator which is customary
30 per se, for example from the group of the peresters, is
used, at first, for example, approx. 0.7% by weight based

on the monomers.



above is knowgdn the; teghgicad geld. For example, the preparation can pg /{fgg&e&ﬂy @58355 of

polymerization in solution. Such processes are described, inter aliay in DE-A 12 35 491, BE-A'592
880, US-A 4 281 081, US-A 4 338 418 20and US-A-4,290,025. This can be done by initially charging a
suitable reaction vessel, appropriately equipped with stirrer, thermometer, reflux condenser and
metering line, with a mixture of the 25 C.CP and one or more of the monomers detailed above. On
completion of dissolution under an inert atmosphere, ¥ example nitrogen, while heating, for example

to 110C, a propedionnf:2; free-radical initiatop whighuis.customany 3Q.a8Y:se.Jor, example from the

group of the peresters, is used, at first, for example, approx. 0.7% by weight based on ;he monomers.
19 Accordingh* &mixtare GFthé vesiaaal mbhsimskewithaiditorraitlfthepmitator, forekample

approx. 1.3% hy:weightibased an-thenponemers is:metereddn over several hours. for example 3.5
hours. Appropriately, a little 5 further initiator is supplied a certain time after the feeding has ended, for

example after 2HOUTS. THEF totaIBN MerizatidH tihe calhibe a8sUméa 1as a fuidevdide, for example,

to be apptox. 8 heuts= Aften the ead of palymgrizatien, thesaixtures appeopriately dilyted with a 10
suitable solver}t, fo ,exang)le a blithaldc ester such as dibugl phthalate. In general, a virtually clear,
(%Jbl?ﬁn

X SincAtitifion, the pofiEGispdrsionsahe prodieedif &b kneader, an

viscous solution"is _
extruder or a static/méxer 2Ehe teatheat indhe waachineuader te influence-ofthe sheargdgrces, the
temperature and the 'Titiator cé%ncentration causes a degradation in the moleg%lar weight of the

: . 8 h .
polyolefin, espeé}é%ﬂy of the 0C3or 8D > ours.” After the end
polymerization, the mixture is appropriately diluted with a

10  suitable solvent, for example a phthalic ester such as
dibutyl phthalate. In general, a virtually clear, viscous

solution is obtained.

In addition, the polymer dispersions can be produced in a
15 kneader, an extruder or a static mixer. The treatment in
the machine under the influence of the shear forces, the
temperature and the initiator concentration causesg a
degradation in the molecular weight of the polyolefin,
especially of the OCP or HSD.
20
Examples of initiators suitable in the graft
copolymerization are cumene hydroperoxide, dicumyl
peroxide, benzoyl peroxide, azodiisobutyronitrile, 2,2-
bis (t-butylperoxy)butane, diethyl peroxydicarbonate and
25 tert-butyl peroxide. The processing temperature is between
80°C and 350°C. The regidence time in the extruder or

kneader is between 1 minute and 10 hours.

The longer the dispersion is treated in the kneader or

W
[}

extruder, the lower the molecular welght will be. The
temperature and the concentration of free radical-forming
initiators can be set according to the desired molecular

weight. The solvent-free polymer-in-polymer dispersion can



70 Examples g@fdnisigioss gyigable in the graft copolymerization are cumsg%mg%@ig%ez gfg(‘gumyl

peroxide, benzoyl peroxide, azodiisobutyronitrile, 2,2- bis(t-butylperoxy)butane,

peroxydicarbonate and tert-butyl peroxide. The processing temperature is between 80C and 350C.
The residence time in the extruder or kneader is between 1 minute and 10 hours. The longer the
dispersion is treated in the kneader or 30 extruder, the lower the molecular weight will be. The
temperature and the concentration of free radical-forgfhg initiators can be set according to the desired

molecular weigft. Jbﬁwf'%? RalymeL-in-pglymerdispersion can 20.he conyerted by processing

in suitable carrier media to a readily manageable liquid polymer /Polymer emulsion. The _proportion of
components B) & generalif tpie3os by Weight, rrtMRRpepbiitttis @epeeialty in the range from 5
to 15% by weight, without any intention that this should impose a restriction. The use of greater
amounts of component B) is frequently uneconomic. Smaller amounts lead in many cases to a lower

stability of the POTyHEFEY BishefsiGh. CofpoRehte) Boniportrecpiklessentialto IRE siictess of the

present 15 inveatioh.c.The:selventsdisabie as the liquid cagrierdnedivm shouldbe ingd and entirely
uncontroversial. Carrier media which meet the conditions mentioned belong, for exar;ge, to the Group

of esters, ethets ARd/or to the Group S highePatohaISY Intgerdtar the Aitidcuiéd 8f fe@ohthound
types 20 usefulrgsccasrier medium contain more thar 8carber atems permalecule.

component B) is frequently uneconomic. Smaller amounts lead
in many cases to a lower stability of the polymer

10 dispersion.
Component C)

Component C) is essential to the success of the present
15  invention. The solvents usable as the liquid carrier medium
should be inert and entirely uncontroversial. Carrier media
which meet the conditions mentioned belong, for example, to
the group of esters, ethers and/or to the group of higher
alcohols. In general, the molecules of the compound types
20 useful as carrier medium contain more than 8 carbon atoms

per molecule.

It should be mentioned that mixtures of the above-described
solvents are also useful for the carrier medium.

25
The compounds suitable as the carrier medium are detailed
in the above-cited publications DE 32 07 291, filed March
1, 1982 at the German Patent Office with application number
P 3207291.0; DE 32 07 292, filed March 1, 1982 at the

30 German Patent Office with application number P 3207292.9:
DE 102 49 292, filed October 22, 2002 at the Cerman Patent

and Trade Mark Office with application number 102 49 292.1;



It should be mgatignechthat gibxtires of the above-described solvents a?c?"f’@ﬂbsﬁﬂ }Qfé'ﬂ§ garrier

medium_ 25 The compounds suitable as the carrier medium are detailed in the above-cite

publications DE 32 07 291, filed March 1, 1982 at the German Patent Office with application number P
3207291.0; DE 32 07 292, filed March 1, 1982 at the 30 German Patent Office with application number
P 3207292.9; DE 102 49 292, filed October 22, 2002 at the German Patent and Trade Mark Office with
application number 102 49 292.1.; 21 DE 102 49 294 Yfiled October 22, 2002 at the German Patent

and Trade MageOffice with applicationumber1Q.2 49,2948 DE,102 49 295, filed Qctober, 22i 2002
at the German Patent and Trade Mark Office with application number 102 49 295.6, 5 the disclosures

of these publiGiidnd 8&tediffy/ the chtisr Héaia desetibea theveim BEARY inkBFpcrated fitodhe

present application by referenge for the purpasesof disclostie»1Q In the-creup of thesesters;
emphasis should be given to: phosphoric esters, esters of dicarboxylic acids, esters of monocarboxylic

acids with diol&’s? solyAtKGIdHE §iy ColS - E6tets oF nddientyiatonils WitRaRBne CarbbRylR Beids (cf.
Ulimanns&Encycelepadie ¢les Feehpisshenichemie, Bre; @dk,ival.s1515; . 28711292, Llthan &
Schwarzenber %96426). Use%J,I es&ers of dicarhoxylic acids include firstly the esters of phthalic acid,
especially the phitialic estsrs With'6 16 €& AIc5HE1S Spartichar AertionBeing fidde dresuty!

phthalate and dicetyl;phtkalates and then the esters-of 20 aliphatic-dicarhoxylic-geids sespecially the
esters of strai%{ut-c in dicarboxylic acids with branched-chain primary alcohols. Particular emphasis is

given to the es &fs of sebacic acid, adipic acid and azelaic acid, and particular mention should be

made of the 2-ethylhexyl and 25 isoocty1-3,5,5-trimethyl esters, and the esters with the Ca, 09 and Cie
oxo alcojwls. Of pgétieculal[ C§1ig>nific;1<':1r‘£cigz are the esters of sgggscha&%ggg ry alc,ohgls with branched
dicarboxylic acids. Exariples include afkyl-stbstituted Rdipic acid, ample?2, 54 tfifMéthyladipic
acid. phosphoric esters, esters of dicarboxylic acids, esters of
monocarboxylic acids with diols or polyalkylene glycols,
esters of neopentyl polyols with monocarboxylic acids (cf.
Ullmanns Encyclopadie der Technischen Chemie, 3% ed., wvol.
15 15, p. 287 - 292, Urban & Schwarzenber (1964)). Useful
esters of dicarboxylic acids include firstly the esters of
phthalic acid, especially the phthalic esters with C, to Cg
alcohols, particular mention being made of dibutyl
phthalate and dioctyl phthalate, and then the esters of
20 aliphatic dicarboxylic acids, especially the esters of
straight-chain dicarboxylic acids with branched-chain
primary alcohols. Particular emphasis is given to the
esters of sebacic acid, adipic acid and azelaic acid, and
particular mention should be made of the 2-ethylhexyl and
25 isooctyl-3,5,5-trimethyl esters, and the esters with the

Cs, Co and Ciy oxo alcohols.

Of particular significance are the esters of short-chain
primary alcohols with branched dicarboxylic acids. Examples

30 include alkyl-substituted adipic acid, for example 2,2,4-
trimethyladipic acid.



22 Useful alcafel gomppoestsiare advantageously, for example, the afpgqu@tm/@(gﬁwols.
Esters of monocarboxylic acids with diol.s or polyalkylene glycols which should be emphasized. are

the diesters withrthylene glycol, triethylene glycol, tetraethylene glycol up to decamethylene glycol, and
also with dipropylene glycol as alcohol. components. Monocarboxylic acids which should be
mentioned specifically include propionic acid, (isc)butyric acid and pelargonic acid -mention being
made by way of 10 example of diprogyiene alycol dipelargonate and diethylene glycol dipropionate
and diisobutyrate-and the eerespendipgesters of triethylene glycok,.and alse tetrasthylene glycol

di-2-ethylhexanoate. 15 Preferred carrier media are nonionic surfactants, These include fatty acid

polyglycol est& ?fﬁﬁf&ﬁ%ﬁ&?&l@éoloé{tﬁe?sl,%%?bﬁlyg@%%@iﬁ%s?fﬁatl@%iﬁ%?@%%ﬂéé and
long-chain alkytsulfoxidesa 2816 nddition, the grodpiefnonionie sudfagtantsingludesdhe..
aforementioned e%ters. with ethoxy %rgou s. A further group of particularly preferred carrier media which

are nonionic SUNACEANTS & that 6f atcohorsEiherified With (BIigo)BXY&IYT gFodps These include
especially ethoxyilatedyaleokols haviny, moee: peefetaply-1 40 20-ansiesgecially 2 to 8 ethoxy groups.

The hydrophobic radical of the ethpxylated alcqhols comprises 30 preferably 1 to 40 and pre_ferably 4
to 22 carbon ﬁgﬁ%?lqﬁgngeﬂgsgtg\é%tci ﬁﬁga?f] %ra%%&%:l@o%? r§Hi¢AIS Likvise usable

o Use’elther r
are oxo alcohellethoxylatesn3ents. Monocarboxylic acids which should be
mentioned specifically include propionic acid, (iso)butyric
acid and pelargonic acid -mention being made by way of
10 example of dipropylene glycol dipelargonate and diethylene
glycol dipropionate and diisobutyrate and the corresponding

esters of triethylene glycol, and also tetraethylene glycol

di-2-ethylhexanoate.

15 Preferred carrier media are nonionic surfactants. These
include fatty acid polyglycol esters, fatty amine
polyglycol ethers, alkyl polyglycosides, fatty amine N-

oxides and long-chain alkyl sulfoxides.

20  In addition, the group of nonionic surfactants includes the

aforementioned esters with ethoxy groups.

A further group of particularly preferred carrier media
which are nonionic surfactants is that of alcohols

25 etherified with (oligo)oxyalkyl groups.

These include especially ethoxylated alcohols having more
preferably 1 to 20 and especially 2 to 8 ethoxy groups. The
hydrophobic radical of the ethoxylated alcohols comprises
30 preferably 1 to 40 and preferably 4 to 22 carbon atoms, it
being possible to use either linear or branched alcohol

radicals. Likewise usable are oxo alcohol ethoxylates.



Examples of cpeerciajly pyailable ethoxylates which can he used for praductionof }.iaesigg%tive
concentrates are ethers of the Lutensol 7\ brands, especially Lurensol N, Lutensol A 4 N, Lutensol A 7

N and Lutensol A 8 N, ethers of the Lutensol TO brands, especially Lutensol TO 2, Lutensol TO 3,
Lutensol TO 5, Lutensol' TO 6, Lutensoi TO 65, Lutensol TO 69, Lutensoi TO 7, Lutensol TO 79,
Lutensol- 8 and Lutensol 89, ethers of the Lutensol AO brands, especially Lutensol AG 3, 10 Lutenso2
AO 4, Lstensol AO 5, Lutensol 1\D 6, Lutensol' AO 72Bstensol AG 79, Lutensol' AO 8 and Lutensol AO

89, ethers of the Lytensel. ON hrands-espacially. Lutense/QN30, Litansol ON B0, Lutensol ON 60,
Lutensol ON 65, Lutensol ON 66, Lutensol ON 70, LutensoL ON 79 and Lutensol ON 80, ethers of the

Lutensoif XL BrEfds, Espebiany i tteridel XL 366 Lixerol-xe 400nEarasstrE 5802Lutensol XL 600,

Lutensol XL 76@ Hettenpa! Xk 800, l-utenpol Xk 900.and: Lutensal-XL 1000; gthers of Eutgnsol' AP
brands, especially Lutensol AP 6, Lutensol AP 7, 20 Lutensol AP 8, Lutensoi AP 9, Lutensol' AP 10,

Lutensol AP 14 -and 1\ ieRSdl- AP 20Methers 8RR TMBENFINBFands, especially of the
IMBENTIN:-AG hrands, 10f thesTMBENTIN-Y bsands, of the IMBENTHN-C1,hrands, of the
IMBENTIN'9T brands, o éhe IMBENTTN -OA brands, of the IMBENTIN'-POA brands, of the IMBENTIN
-N brands and"6fthe TMBENTHNE Biands. 8nd ethrs Tt ire Maffipal branbs éspecially Marlinal' 1/7,
Marlipal 1012/6y Mattipalt 16084, Marlipal24/20TMaskipal 24¢30, Marl-Ina24/40, Marlipak 013/20,
MarlipaOlS/SOr{yla;lipglblOBMO,1Mar|i alc 025/30, 30 Marlipal 025/70, Marlipal 045/30, Marlipal
045/40, Marlipalt 045/50. MAHiPal 045/70°and MarfiSl- 045/80 24 Barfitifar pfeterent& i given

especially to mikturés whictecemprisacalechals stherified witti (oligo)oxyalkyl groupssand esters. Such

mixtureslgxhikﬂtu unexpe te%lg high Et@,tb(gmé -g}rISI e pe%ig@é true of c_ii%,pers_ions which 5.comprise
hydrogenated styrene-diene gopélymers (1—? ))- In this case,l}ﬁg%/velpg* t Patio oF &8t&0 alédhol
etherified with7oligo)oxyalkyl gitips Mmay.bearithin widle 8 and Lutensol A0 89,
ethers of the Lutensol ON brands, especially Lutensol’ ON
30, Lutensol ON 50, Lutensol ON 60, Lutensol ON 65,
Lutensol ON 66, Lutensol ON 70, Lutensol ON 79 and
15 Lutensol ON 80, etherg of the Lutensol XL brandg,
especially Lutensol XL 300, Lutensol XL 400, Lutensol XL
500, Lutensol XL 600, Lutensol’ XL 700, Lutensol’ XL 800,
Lutensol XL 900 and Lutensol XL 1000, ethers of Lutensol
AP brands, especially Lutensol AP 6, Lutensol AP 7,
20 Lutensol AP 8, Lutensol AP 9, Lutensol AP 10, Lutensol
AP 14 and Lutensol AP 20, ethers of the TMBENTIN brands,
especially of the IMBENTIN -AG brands, of the IMBENTIN -U
brands, of the IMBENTIN -C brands, of the IMBENTIN -T
brands, of the IMBENTIN -OA brands, of the IMBENTIN -POA
25 brands, of the IMBENTIN -N brands and of the IMBENTIN -0
brands, and ethers of the Marlipalf@ brands, especially
Marlipalx 1/7, Marlipali 1012/6, Marlipal& 1618/1, Marlipal&s
24/20, Marlipal 24/30, Marlipal 24/40), Marlipal® 013/20,
Marlipal 013/30, Marlipal’ 013/40, Marlipal® 025/30,
30 Marlipal 025/70, Marlipal 045/30, Marlipal 045/40,
Marlipal 045/50, Marlipal® 045/70 and Marlipal® 045/80.



ranges. This rgho A9y peefebly in the range from 15:1 to 1:15, eswglpé:g,fg/lbs Afysther
group of preferred carrier media is that of mineral oils, which are preferably used in com%mation of the

media detailed above. it has been found that, surprisingly, the stability of the polymer dispersion can
be enhanced considerably by the presence of mineral oil. Mineral oils are known per se and
commercially available. They are generally obtained from petroleum or crude oil by distillation and/or
refining and optionally further 20 purification and finisting processes, the term mineral oil including the

higher-boiling ftactions, in-partcules pf grude; il gr petroleum. In general, the boiling point,of mineral oil
is higher than 200C, preferably hi%?er than 300C, at 5000 Pa. Production by low-temperature 25
carbonization OPERAIES, ROKiNGOf hard 26ar tistiflatici-6f Browibedawith &xclusisrebair, and

hydrogenation.athargrarhsown.coal isilikewise; pessible: A small-propartian, of, mineral oils is also
produced from raw materials of vegetable origin (for example from rapeseed, 30 jojoba) or animal

origin (for exafipie heafsfoot Oty SAcCOramgR/; Miiheral oS Raté, AcHraing (6 e BGiR, different

proportiofis ofcarapaticccyslierbranched anddipean hydmearbons, .25-#:general, a distanction is
drawn betwee&%az%r?ffinebas%‘naphthenic and aromatic fractions in crude oils or mineral oils, the term
ractior

"paraffin-base fraction” t&presefting 5 Tondetcha 8Fhigh Branched fsaikdries® ARt raphthenic
fraction" representing tyelaalkanasa 41 addition;mineral eilshave, aggorsling,ta-their arigin-and
finishing, different proportjons of n-alkanes, isoalkanes having a low degree of branching, known as
mono-methyl-branthed 10 paraffins: and coiTgoundsha r‘?é%‘lé’te?@a%ﬁ%, TR paficiiard, N and/or S,
to which a degreeloftpolar properiesaare alttiputed. Howeaves..the assignment is difficult, since
individu%alkane molecules may have both long-chain branched groups and cycloalkane radical-8,
and aromatic

A further group of preferred carrier media is that of

mineral oils, which are preferably used in combination of
the media detailed above. It has been found that,
surprisingly, the stability of the polymer dispersion can

15 Dbe enhanced considerably by the presence of mineral oil.

Mineral oils are known per se and commercially available.
They are generally obtained from petroleum or crude oil by
distillation and/or refining and optionally further

20 purification and finishing processes, the term mineral oil
including the higher-boiling fractions in particular of
crude oil or petroleum. In general, the boiling point of
mineral oil is higher than 200°C, preferably higher than
300°C, at 5000 Pa. Production by low-temperature

25 carbonization of shale oil, coking of hard coal,
distillation of brown coal with exclusion of air, and
hydrogenation of hard or brown coal is likewise possible. A
small proportion of mineral oils is also produced from raw
materials of vegetable origin (for example from rapeseed,

30 jojoba) or animal origin (for example neatsfoot oil) .
Accordingly, mineral oils have, according to their origin,
different proportions of aromatic, cyclic, branched and

linear hydrocarbons.



15 parts. For {38 p5R9S]S: @ thg present invention, the assignment can be fbeldlrtfr)l%é\%%]z 378, for

example. Polar tractions can also be determined to ASTM D 2007. The proportion 0 anes in
preferred mineral oils is 20 less than 3% by weight, the proportion of 0-, N- and/or S-containing
compounds less than 6% by weight. The proportion of the aromatics and of the monq-methyl-branched
paraffins is generally in each case in the range of 0 to 40% by weight. In one interesting aspect,
mineral oil comprises mainly naphthenic and paraffinzbase alkanes which have generally more than
13, preferably more than 18 and most preferably more than 20 carbon atoms. The fraction of the_se
compounds is generally k 60% by weight, preferably 80% by weight, without any’intention that this
should 30 impbReZErestiction Adreferrsth AeraFoif Eamtainsst. Ba613006 by Weighteof arcomatic

fractions, 15 ta 40%% by.weight-of naphthenic fractions, 35.10:80% lyweight of paraffin: 26 base

fractions, up to 3% by weight of n-alkanes and 0.05 to 8% by weight of polar compou_nds, based in
each case on e fotalWeight 6Fthelf Andndly$is B parieiay preferrecemingralhich was effected

by means of copvgational precesses syehasiieaseparation.and liquid chromatography.on silica gel,
shows, for example, the following constituents, the percentages relating to the total weight of the
paﬁmumrlOlﬁﬁﬁﬁﬁpéﬁﬂéﬁfpresentlng cycloalkanes. In addition, mineral

oils have, according to their origin and finishing,
different proportions of n-alkanes, isoalkanes having a low
degree of branching, known as mono-methyl-branched

10  paraffins, and compounds having heterocatoms, in particular
O, N and/or S, to which a degree of polar properties are
attributed. However, the assignment is difficult, since
individual alkane molecules may have both long-chain
branched groups and cycloalkane radicals, and aromatic

15 parts. For the purposes of the present invention, the
assignment can be effected to DIN 51 378, for example .

Polar fractions can also be determined to ASTM D 2007 .

The proportion of n-alkanes in preferred mineral oils is

20 less than 3% by weight, the proportion of 0-, N- and/or
S-containing compounds less than 6% by weight. The
proportion of the aromatics and of the mono-methyl-branched
paraffins is generally in each case in the range of 0 to
40% by weight. In one interesting aspect, mineral oil

25 comprises mainly naphthenic and paraffin-base alkanes which
have generally more than 13, preferably more than 18 and

most preferably more than 20 carbon atoms. The fraction of
these compounds is generally = 60% by weight, preferably
2 80% by weight, without any intention that this should

30 impose a restriction. A preferred mineral oil contains 0.5
to 30% by weight of aromatic fractions, 15 to 40% by weight

of naphthenic fractions, 35 to 80% by weight of paraffin-



n-alkanes havigg arproxohgio 31 carbon atoms: 0.7-1.0%, slightly brarg,rchle gl%gggs(? r%g) %8 to 31
carbon atoms: 1.0-8.0%, aromatics having 14 to 32 carbon atoms: 0.4-10.7%, isca and cycloalkanes

having 20 to 32 carbon atoms: 60.7-82.4%, polar compounds: 200,1-0,8%, loss: 6.9-19.4%. Valuable
information with regard to the analysis of mineral 25 oils and a list of mineral oils which have a different
composition can be found, for example, in Ullmann's Encyclopedia of Industrial Chemistry, 5th Edition
on CD-ROM, 1997, under "lubricants and related prodécts". 30 In a particular aspect of the present

invention, the garsier medivmdssed comprises, mixjutes.camprising, ”H@%@Agg and pogiogic
surfactants, especially alcohols etherified with (oligo)oxyalkyl groups.
2012@38116#2ﬁ7@P2@1ﬁ@6?5@% polar compounds, based in each case on the

total weight of the mineral oil.

S5 2n analysis of particularly preferred mineral oils, which
was effectedvby means of conventional processes such as
urea separation and liquid chromatography on silica gel,
shows, for example, the following constituents, the
percentages relating to the total weight of the particular

10 mineral oil used:
n-alkanes having approx. 18 to 31 carbon atoms:
0.7-1.0%,
slightly branched alkanes having 18 to 31 carbon atoms:
1.0-8.0%,

15 aromatics having 14 to 32 carbon atoms:
0.4-10.7%,
iso- and cycloalkanes having 20 to 32 carbon atoms:
60.7-82.4%,
polar compounds:

20 0.1-0.8%,
loss:

6.9-19.4%.

Valuable information with regard to the analysis of mineral
25 oils and a list of mineral oils which have a different

composition can be found, for example, in Ullmann's

Encyclopedia of Industrial Chemistry, 5th Edition on CD-

ROM, 1997, under "lubricants and related products".

30 In a particular aspect of the present invention, the
carrier medium used comprises mixtures comprising mineral
oil and nonionic surfactants, especially alcohols

etherified with (oligo)oxyalkyl groups.



27 Such mixtukgs g¥hibitgmexpgctedly high stability. In this case, the Wﬁ@f‘}é@%?&%‘&% I%C)él to
iR

nonionic surfactant, especially to alcohol ether' ied with 5 (oligo)oxyalkyl groups, may he within wide
ranges. This ratio is more preferably in the range from 15:1 to 1:15 and especially 5:1 to 1:5. Among
the carrier media detailed above, preference is given 10 especially to nonionic surfactants, particular
preference being given to the said esters with ethoxy groups and (oligo)oxyalkyl groups etherified
alcohols, The proportion of the carrier medium in theZbncentrated 15 polymer dispersion may be
within wide ranges, this proportion being dependent especially on the po yolefi s and dispersing
components used. In general, the proportion of the carrier medium is 79 to 25% by weight, preferably
below 70, espetially BO*t6 4095 by Weight: basedonthe dverdiigslymerdisbersion Ias wall as the

components mentioned the,invgntive-dispsrsigns,may.compyise further compopents and additives.
These include, more particularly, the compounds which are 25 detailed in SE 102 49 292, filed

October2002 SHheAEERRAN PaTER Ghd TradeMancokies fitlieatién aaniber102 49 292.1, and

have a diglectiic cogstant greaten thanrequahie Ipespecially-greater than or gqualte 20 and more
preferably greater than or equal to 20; these 30 compounds are incorporated into the present

application byréfetncé td“ﬁﬁﬁic%ﬁ%ﬁﬁ@libfﬁ 4G22 For tRE PRIrfd<es ofdidcibsure.: 28 and

especially 5:1 to 1:5.

Among the carrier media detailed above, preference is given
10  especially to nonionic surfactants, particular preference
being given to the said esters with ethoxy groups and

(oligo)oxyalkyl groups etherified alcohols.

The proportion of the carrier medium in the concentrated
15  polymer dispersion may be within wide rangesg, this
proportion being dependent especially on the polyolefins
and dispersing components used. In general, the proportion
of the carrier medium is 79 to 25% by weight, preferably
below 70, especially 60 to 40% by weight, based on the

20 overall polymer dispersion.

hs well as the components mentioned, the inventive
dispersions may comprise further components and additives.
These include, more particularly, the compounds which are

25 detailed in DE 102 49 292, filed October 22, 2002 at the
German Patent and Trade Mark Office with application number
102 49 292.1, and have a dielectric constant greater than
or equal to 9, especially greater than or equal to 20 and
more preferably greater than or equal to 30; these

30 compounds are incorporated into the present application by
reference to publication DE 102 49 292 for the purposes of

disclosure.



The dielectric ggnstant ¢an pe gdetermined according to Handbook of CB%‘I-‘}%%%’}‘H?BY&%% avid R.
hide, 79th. Edition, CR5 Press specified methods, the dielectric constant being measured at 20C. The

present process serves more particularly for production of a dispersion, with dispersion of the
components detailed above, which at first form a heterogeneous composition with relatively large
particles. Accordingly, the polyolef ins, 10 which are typically in the form of relatively large particles,
are comminuted in the carrier medium. The polyolefid &an preferably be introduced into a vessel in

solid form, andthe polymes o be dispersed can-alse be d5:added inhale. formy pellets or other

agglomerates. To adjust the with regard to the above-defined, equipment-dependént particle size

(according to EGUPRRNE stk SREEHEY e Hefy dibniré&® be brdidghtRo the particle Size with a.

comminution apparatus, forexample a divisionssystem. Thisaunit ¢an.be used tegether with a
rotor-stator mixer. The particle size of the polyolefins to be dispersed in the Heterogeneous

composition i$ REEErtical PS¢ SpRYhGadvantiyes can be achieved by virtue of the particle size
of the polyolef ins prior to the treatment with a mixer which works by the rotor-stator principle being
preferably in t@% range from 2 mm to 3 cm and more preferably in the range from 3 ram to 2 cm (edge

length). 30 The tenperaitre aPivRichthe Polyotenm &iiRtrBauced ihte the mixifg DESSBE et Eritical

per se, and sathe=palyeipfin canoptionally alsederadded indiquid formsJhe-29 addition femperature

is preferably in the range from 10 to_120C, more preferably in the range from 20 to 60C. The
I 15 et T R

dispersion cart B effectat ficre R one'or more Steps And STt IEHOSSINIe T T8 'diffdteritibibr- statox
mixing heads ireorder te adjust theepadictei size stepwise @l argiven valde. polyolefins,

10 which are typically in the form of relatively large

particles, are comminuted in the carrier medium.

The polyolefin can preferably be introduced into a vessel
in solid form, and the polymer to be dispersed can also be

15 added in bale form, pellets or other agglomerates. To
adjust the with regard to the above-defined, equipment -
dependent particle size (according to equipment size and
type), the polyolefin can be brought to the particle size
with a comminution apparatus, for example a division

20 system. This unit can be used together with a rotor-stator

mixer.

The particle size of the polyolefins to be dispersed in the
heterogeneous composition is not critical per se.

25 Surprising advantages can be achieved by virtue of the
particle size of the polyolefins prior to the treatment
with a mixer which works by the rotor-stator principle
being preferably in the range from 2 mm to 3 cm and more
preferably in the range from 3 mm to 2 cm (edge length) .

30
The temperature at which the polyolefin is introduced into
the mixing vessel is not critical per se, and so the

polyolefin can optionally also be added in liquid form. The



The soiyolefingan,Be Ntepduced into the mixing vessel in 10 onestep og&ygg#ngfll}woa&%@igular
t

aspect of the present invention, it is possible to initially charge large portions of the componénts to be
dispersed, i.e. of the polyolefin, in a mixing vessel, Particular advantages can be achieved especially
by a process in which 80-100% by weight and especially 95-100% by weight of polyolefin is initially
charged, based on the total amount of the polyolef in. The disnersing component can heoduced into
the mi 20 vessel in one step or in portions. In a partiédar aspect of the present invention, it is possible

to initially chargesl OH] ISpeLsi g}ggp@pt, i,se.qf th sifier, in ixing vessel.
Particular adv?r%aﬁg%%%c%ngtiﬁlgggé%%g %sgéc%%/g gy a procesg intc\%/{v%ic%% -%O(%(%étr)ny Wtélcéht and
especially 95-18094-by Welghtof eispetsing compdirent istnitiafly @harded; based®n the total amount
of the dispersing component. The carrier medium can be introduced into the mixing vessel 30 in one
step or in portions. In a particular aspect of the present invention, it is possible to initially charge large
portions of the Carriet PREJGATH L£rfikiRG vesdaCParichfiradvantyescanise achievadsespecially by

a 30 prosessinavhich 80-100% by wejght and gspecialy-95-100%: by weight of cartier medium is
initially charged, based on the total amount of the carrier medium. 5 For dispersion of the
heterogeneou&Eéotipddih e prledentpiitess e miRar whitR Works by tR& fétr-stforgrinciple is
used Such mixetsegererallyfeature the ability to produce relatively high shear forces. Accordingly,
these mixers are also referred to as mixing 10 systems with high shearing action(high-shear mixers).
In this case, the patrticles can preferably be cut by the comminution devices, and theeize can be

reduced by cantactowitly the-edges-atithesstatof roduced into the mixing vessel in

10 one step or in portions. In a particular aspect of the
present invention, it is possible to initially charge large
portions of the components to be dispersed, i.e. of the
polyolefin, in a mixing vessel. Particular advantages can
be achieved especially by a process in which 80-100% by

15 weight and especially 95-100% by weight of polyolefin is
initially charged, based on the total amount of the

polyolefin.

The dispersing component can be introduced into the mixing
20 vessel in one step or in portions. In a particular aspect
of the present invention, it is possible to initially
charge large portions of the dispersing component, i.e. of
the emulsifier, in a mixing vessel. Particular advantages
can be achieved especially by a process in which 80-100% by
25 weight and especially 95-100% by weight of dispersing
component is initially charged, based on the total amount

of the dispersing component.

The carrier medium can be introduced into the mixing vessel

30  in one step or in portions. In a particular aspect of the
present invention, it is possible to initially charge large
portions of the carrier medium in a mixing vessel.

Particular advantages can be achieved especially by a



15 With particylgr Qﬁgmgﬂgs possible to use a mixing apparatus V\gu,%t:/jg%% gzgﬁ/ygdérg:ggrznixing

unit, the mixing unit comprising at least one mixing screen arranged longitudinally ot the axis of the
rotor. In addition the mixing unit has preferably at least one and more preferably 20 at least two feed
and outlet elements arranged at right angles to the axis of the rotor, an open chamber being-formed.
from the feed element (s) and the mixing screen. The feed elements are configured such that the
heterogeneous composition to be comminuted is drawh into ths mixing 25 chamber on rotation of the

rotor and is capduetedoutyarg thrgugh the pixing sereer, such dhatthe size of the particles is

reduced. Particularly suitable mixers which work by the rotor-stator 3 principle“are de all_ed,.for
example, in EPP03BIZBL?, Fifed Marélr 17ned8 1at fie Emrbpeah PateheOfficd, witlk application

number EP81301111,1.WQ 02/Q60569 A2, filed Octaber 29, 2001 at the International Office as the
POT 31 Filing Office with application number PCT/IE01/02863; and DE 22 61 808 Al, filed December

14, 1972 at the German Patent Office with application number ¢ 61808the mixing apparatus described

therein isgnorpryated it the; 5 pregentiapplication by reference Jor the: purposes of digglosure. In
addition, these mixing systems can be purchased commercially from SILVERSON MACHINES LTD,

Waterside, CHESREAT ButkS ERGland. T0°The sHape oftRe statbrisTist chticarpertsetbut preference
is given to a statamwith 8. gtid stiueture smore pasticularly-a guadrilaterabhole strugture. Another
suitable stator has heen found to be one wijth s|ot like orifices. Preferred embodiments of both stator

bility to produce relatively high shear forces.
structures

Accordingly, these mixers are also referred to as mixing

10 systems with high shearing action (high-shear mixers) . In
this case, the particles can preferably be cut by the

with the edges of the stator.

15  With particular preference, it is possible to use a mixing
apparatus which has a cylindrical mixing unit, the mixing
unit comprising at least one mixing screen arranged
longitudinally of the axis of the rotor. In addition, the
mixing unit has preferably at least one and more preferably

20  at least two feed and outlet elements arranged at right
angles to the axis of the rotor, an open chamber being
formed from the feed element (s) and the mixing screen. The
feed elements are configured such that the heterogeneous
composition to be comminuted is drawn into the mixing

25 chamber on rotation of the rotor and is conducted outward
through the mixing screen, such that the size of the

particles is reduced.

Particularly suitable mixers which work by the rotor-stator
30 principle are detailed, for example, in EP0036325A2, filed
March 17, 1981 at the European Patent Office with
application number EP81301111.1; WO 02/060569 A2, filed
October 29, 2001 at the International Office as the POT



15 are shown ipfiguiyes 1yang 2, The slot/the quadrilateral hole in the stg[%og)r%%%eg %ﬁgﬁ?fg%m. -

preferably have a width in the range from 1 to 8 man more preferably in ) .

In a particular embodiment, is possible especially to use mixers having different stators. It is possible
here for the stators to have different. gaps, such that the particles are comminuted over various stages
in one step. 25 This surprisingly allows particles to be obtained with a particularly narrow particle size
distribution. In a further configuration, the mixers may have a unit for coarse comminution (cutting

unit) which ca ¢4t l@5g¢ S0cpayts, andarcordiog o the, amiBpdimentalag balas; 32 Theyrotor of the

mixer can preferably be operated at a speéd in the range from 1000 to more pr’eferagly in the

range from 2086 t& 3000. § The’periphetaldehscigthay nidferably hedtt thérarigerfrem 4 to 25 ms,
especially 8 torlg mvis and more preferably k0 to;15 n)/s 0@ particular aspect,of the present invention,

the dispersion can be effected of a temperature in the range from 60 to 200C, rﬁore'preferably in the
range from 100613 180EP T edmmeticefifeht of tHe gispersiort the hetaregetesusinto the

5 ©present application by reference for the purposes of
disclosure. In addition, these mixing systems can be
purchased commercially from SILVERSON MACHINES LTD,

Waterside, Chesham, Bucks, England.

10 The shape of the stator is not critical per se, but
preference is given to a stator with a grid structure, more

particularly a quadrilateral hole structure. Another

orifices. Preferred embodiments of both stator structures

15 are shown in figures 1 and 2.

The slot/the quadrilateral hole in the stator in the mixer
may preferably have a width in the range from 1 to 8 mm,
more preferably in the range from 2 to 5 mm.
20
In a particular embodiment, it is possible especially to
use mixers having different stators. It is possible here
for the stators to have different gaps, such that the
particles are comminuted over various stages in one step.
25 This surprisingly allows particles to be obtained with a

particularly narrow particle size distribution.

In a further configuration, the mixers may have a unit for
coarse comminution (cutting unit) which can cut up large

30 parts, and according to the embodiment also bales.



15 compositiogmaypaemprse peeferably up to 3096 by weight and morg@fgfﬁ;@tale/tg gggggy weight
of emulator. The weight ratio of emulator to carrier medium on commencement of dispersion may

preferably be in the range from 0.05 to 1.5 and more preferably in the range from 0.06 to 0.5. In a
particularly preferred embodiment, the weight ratio of polyolefin to carrier medium on commencement
of dispersion 25 may be in the range .Orom 0.25 to 1.6 and more preferably in the range from 0.6 to 1.
In addition, the weight ratio of polyole ,n to emulator 6/f commencement of dispersion may be in the

range from 0.61te-30-8+ mere preferably insthedangg from 2.6,10,8:Rr %J@%@%E@eg{aﬁg viscosity of the
mixture of 33 than 400 m-2/s, especially less than 350 mm/s, more pre erablé less than 300 mm2/s

and most preféfabfiesd thatt 286 MR 2/ eastiPéd t°DIN %1 56270BbBIGHEHR Vitometer) at 10050.
Preferably, the-kinematig vistesity 5oaf the mixtuse of emulsifier and carrier medium used in the range
from 100 to 300 002/s and more preferably 130 to 250 mm/s, measured to DIN 51562 (Ubbelohde
viscometer) at 100C. 10 Overall, a part icularly preferred process may have following componentsteps:
The dispessing'cempeneptearsbe initiallyiecharged, preferably be in the range from

4 to 25 m/s, especially 8 to 18 m/s and more preferably 10

to 15 m/s.

In a particular aspect of the present invention, the
10  dispersion can be effected of a temperature in the range
from 60° to 200°C, more preferably in the range from 100°

to 160°C.

On commencement of the dispersion, the heterogeneous
15 composition may comprise preferably up to 30% by weight and

more preferably 5 to 15% by weight of emulator.

The weight ratio of emulator to carrier medium on
commencement of dispersion may preferably be in the range
20 from 0.05 to 1.5 and more preferably in the range from 0.06

to 0.5.

In a particularly preferred embodiment, the weight ratio of
polyolefin to carrier medium on commencement of dispersion
25 may be in the range from 0.25 to 1.6 and more preferably in

the range from 0.6 to 1.

In addition, the weight ratio of polyolefin to emulator on
commencement of dispersion may be in the range from 0.6 to

30 8, more preferably in the range from 2.6 to 8.

Preferably, the kinematic viscosity of the mixture of

emulsifier and carrier medium used may preferably be less



case the tempgratiire 6aiy HgSedected within a range from 15 10C to 1%& ﬁﬂgs&ﬂ# ntly, e, first

dispersing tool for comminution of the component to be dispersed and for mixing of the overaﬁ reactor
contents is switched on, and the component to be dispersed is added in the respective supply form
(bales, pellets, agglomerates or other size 20 distribution down to dusts). In the second step, the _
introduced component to be dispersed is comminuted or mixed with the dispersing component until a
homogeneous dispersion with preferably. 25 small par -les has formed. During this step,the high

shear forces whigh, ake ntrgduced ig_g%@girggggprpggge @Qg}m@ggoQ@p/pSara%Jg the reactor contents

/

are heated to the necessary dispersion temperature. In addition, this can be acce eratepl by. trace
heating. 30 A&ordiRg 16 the E6MpohBATo3NE dispersedafidtesired defrembildispersion, in a 3rd

step, the final dispersien can‘he praduced;hy-using aiseparate mixing,apparatus formed 34 from

arotor/stator system. The combination of different or else multistage rotor/stator systems allows
adjustment of YA€ GURRY B thé Storagé Stabiity bF Hiddispeision Gitithepakticle sizecsf ieycomponent

to be dispersesk Thedb dissipation energy.introduced during this step allows, the target dispersion
temperature u,suall)l(rhto be established without additional heat supply. In some cases, it may even be

necessary to R&ep-the prottict tehiperatife WithiP & deiredl @iheratife Parigeby Blirable Sooling.

This 10 temperature sange resulissfsem:the component 1o;be dispessed and ismoxe praferably within a

range from 90at€ ZloOOOC;.Q

10 overall, a particularly preferred process may have the

following component steps:

The dispersing component can be initially charged, in which
case the temperature can be selected within a range from

15 10°C to 120°C. Subsequently, the first dispersing tool for
comminution of the component to be dispersed and for mixing
of the overall reactor contentg is switched on, and the
component to be dispersed is added in the respective supply
form (bales, pellets, agglomerates or other size

20 distribution down to dusts) .

In the second step, the introduced component to be
dispersed is comminuted or mixed with the dispersing
component until a homogeneous dispersion with preferably
25 small particles has formed. During this step, due to the
high shear forces which are introduced into the reactor by
the comminution apparatus, the reactor contents are heated
to the necessary dispersion temperature. In addition, this
can be accelerated by trace heating.
30
According to the component to be dispersed and desired
degree of dispersion, in a 3" step, the final dispersion

can be produced by using a separate mixing apparatus formed



The dispersiopgobiginahie By {ge present process are 15 notable for a{?%z@ggglﬁg?g% [Qfije of

properties, which differs from the known dispersions. The dispersions o able in‘accordance with
the invention are accordingly novel and likewise form part of the subject matter of the present
invention, 20 For example, preferrede i)rs may have a stability according to the process described in
the examples of at least 200 and preferably at least 300 points. 25 it has been found that, surprisingly,
the qual. it.y and storage stability of the dispersions c&h be improved by a particularly narrow particle

size distribution.and a pasticilarmean patticle size. Accordingly, the patticles of preferred dispersions
may have a mean particle diameter 30 in the range from 1 to 15 pm, more prefera ?y in the range from
1 to 5 pm, me&sied By opticat evatiation. The TrFrow paRitke sizé elistribdtiorstasbe described

especially by thesprgpartion.of particles gutside;a. particular range: Agcordingly. particularly preferred
dispersions feature 90% of the particles having a diameter of less than or equal to 7 pm, more
preferably les$ tfarP6rédual o 3R, Mfaddifiors BUYsetfie partfesthay Haved didieter less than

or equal ® 5 pm smore: preferablyless thar epgqualio2.pndn addition20%.afthe particles may
have a diameter greater than or equal to 0.5 pm, more 10 preferably %rgater than or equal to 1 pm.

Preferred disperdighs féatiRea Sofids EGRIRRE M tHE FaHge frohy 20%0 7096 BY Welgiit:mere preferably
in the range frofn-80 ta S6%aby weight. The present iRventionds e be dliustrated hereinafier with
reference to amgles and comﬁlgrigive examples, without any intention that this should impose a

Y

restriction. 20 Exampies and co 5fiVe EXEMBIEIMEThodS tReH? HEF&in4fE! TE1DO is the

kinematic viscosity otd liguitberature range by suitable cooling. This
10  temperature range results from the component to be
dispersed and is more preferably within a range from 90° to

200°¢C.

The dispersions obtainable by the present process are

15  notable for a surprisingly good profile of properties,
which differs from the known dispersions. The dispersions
obtainable in accordance with the invention are accordingly
novel and likewise form part of the subject matter of the
present invention.

20
For example, preferred dispersions may have a stability

according to the process described in the examples of at

least 200 and preferably at least 300 points.

25 It has been found that, surprisingly, the quality and
storage stability of the dispersions can be improved by a
particularly narrow particle size distribution and a
particular mean particle size. Accordingly, the particles

of preferred dispersions may have a mean particle diameter

W
o}

in the range from 1 to 15 pm, more preferably in the range

from 1 to 5 pm, measured by optical evaluation.



25 measured g10QP0iny 43QN oil (T thickening efficiency”). The deteg%qfltyl gi;g%i_ty IS
the in Oi

undertaken to DIN 51562 (Ubbelchde viscometer). The concentration o erel1sin each
case 1.0% by weight. The 3740 and 87100 figures denote the kinematic 30 viscosities of the
dispersions, likewise measured to DIN 51562 (Ubbelohde viscometer), at 40 and 100C (By = "bulk
viscosity"). The kinematic viscosity is always stated in mm2/s. 36 To test the stability of a dispersion,
25 g of the product are weighed into a centrifuge bottt& and centrifuged at a peripheral speed of 3000

to 4000 rpm for20 minutes, 3 Subsequently, theygentrifuge: hottle is. tirped trough 900 and the

product is assessed with regard to its flow propensity by points, 100 points characterizing the
immediate flow T &e producPEnd oepdintrciaracterizihgrsaactiffoiw orlysdfiés >10 seconds. For

further 10 distingtien of, the-produsts with segard g the etablity thereof; the test can bg extended by two

further cycles, which case the points for the three individual cycles have to be added up to give a total

number of poiftsS Rt testiias Spped edty iPonlyrpEiRts were schigveéd h eneliseydie r Example
1 (OCP dispersion mithsKeitam in-Silversan High Shear lahoratory system) 20 A 2L beaker, eguipped
with a Silverson Iab](c)jratory mixer [Duplex unit with comminuting apparatus and additional dispersing
unit (dispersingT&ad (sed” GBheral PEPOSE HiBintedtating Head)Ruas irfidaly chargderwith 864.1 g
of a mixture oficarrier medivn anchemulsifiesqand 485.9:9 ghan gindens-prepyiens clichg
copolymerKeI;Ci%z 4802 with a IElOO of - 18.9 mm2/s) were Wei%hed in at a speed of
an or equal to 2 um. In addition, 90% of the particles
may have a diameter greater than or equal to 0.5 um, more

10 preferably greater than or equal to 1 pm.

Preferred dispersions feature a solids content in the range
from 20 to 70% by weight, more preferably in the range from
30 to 50% by weight.

15
The present invention is to be illustrated hereinafter with
reference to examples and comparative examples, without any

intention that this should impose a restriction.
20 Examples and comparative examples
Methods used:

Hereinafter, TE100 is the kinematic viscosity of a liguid
25 measured at 100°C in a 150N oil (TE = “thickening

efficiency”). The determination of the viscosity is

undertaken to DIN 51562 (Ubbelohde viscometer). The

concentration of the OCP in oil here is in each case 1.0%

by weight. The BV40 and BV100 figures denote the kinematic
30 viscosities of the dispersions, likewise measured to

DIN 51562 (Ubbelohde viscometer), at 40° and 100°C

(BV = “bulk viscosity”). The kinematic viscosity is always

stated in mm?/s.



- 5500 rpm. The, ethylenesReppylene-diene copolymer was subsequentl¥ﬁgp§‘§g§5ep/_ ith,the,

comminuting apparatus at 110C to 140C for 20 minutes. Subsequently, t X unit was
exchanged for a standard Silverson dispersing unit (dispersing head used: square-hole high-shear
screen)], and the mixture present was dispersed at 140C to 180C for 3 hours- 37 The EV100 of the
product thus produced is 3086 mmz2/s. The TE100 of a. 2.896 solution of the product (1% OCP in
solution) in a 150N oil is 18.99 mmgs. The resulting diSpersion was subjected to the above described
stability test, and the test was extended. to 120 minutes. In this test, a total number of 250 points was
attained. Comparative example 1 (OCP dispersion with Keltan in a Witt's flask) In a 1 liter Witt-s flask
equipped with%m%ﬁﬁévéﬂlkﬁﬁte?m Stitey (ratiodf SlifBrtosvessel dfansetef =t01%) andbatspéed of 150
rpm, 316.7 g ofamixtuee-efcarriermediun andemuisifier and 1833 g.of ap;ethylene-propylene-diene

copolymer (e.g. Keitarf 4802 with a TE100 of - 18.9 mm2/s) were weighed in. Thé mixture was

subsequently RE4E D201 GEE AL P50 #90a Hale BRIWISH dispersién formgdewithin 9 - 10 hours,

which tergls tesseparatien of the ethylenapropyienge-diene-copolymer.withia a few,wegks;atroom
temperature. For stabilization, the temperature was therefore increased from 100C to 140C and

stirring was 2?%6%@%(?&%%&%@@ REERE SubdeyueRly rdliution Was éffétted with 45.4 g of an

ethoxylated fattyateohol {g-goMastinal-012/20) tapalymer spatent 6596 ;and, the,mixture was stirred at

100C for a further hg\lf hour.flq this process, the total production time was 19 hours. 30 The BV100 of
r F46Thm17S. FHETET60 D 2886 SBiutio ot 1hE pRodLEE % OCP in

the product tht$ pro&l?c%ed is
solution) in a t5@Nweilis 1657 mm2fsafter > 10 seconds. For further
10 distinction of the products with regard to the stability
thereof, the test can be extended by two further cycles, in

which case the points for the three individual cycles have

D

to be added up to give a total number of points. Th

®

t

te

6]

was stopped early if only 0 points were achieved in one

15 cycle.

Example 1 (OCP dispersion with Keltan in Silverson High

Shear laboratory system)

20 A 2 1 beaker equipped with a Silverson laboratory mixer
[Duplex unit with comminuting apparatus and additional
dispersing unit (dispersing head used: General Purpose
Disintegrating Head)] was initially charged with 864.1 g of
a mixture of carrier medium and emulsifier, and 435.9 g of

25 an ethylene-propylene-diene copolymer (e.g. Keltan 4802
with a TE100 of ~ 18.9 mm?/s) were weighed in at a speed of
~ 5500 rpm. The ethylene-propylene-diene copolymer was
subsequently comminuted with the comminuting apparatus at
110°C to 140°C for 20 minutes. Subsequently, the Duplex

30 unit was exchanged for a standard Silverson dispersing unit
(dispersing head used: square-hole high-shear screen)], and
the mixture present was dispersed at 140°C to 180°C for

3 hours.



38 The resultipg, dispessign yasssubjected to the above described stabygfiﬁgﬁggfy% L Was

exten.ded to 120 minutes. In this test., a total number of 100 pointss attained. The test data detailed
above show, surprisingly, that the production time could be reduced to an unexpected degree. Thus,
the production time was reduced by 75% from 16 hours 10 to 4 hours. In addition, an extremely
surprising rise in the stability of the novel, inventive dispersion was found. 39 Claims A process for
producing a dispersion comprlising an least one carrief’medium, at least one emulsifier and 5at least
one polymer based on polyolefins, characterized in that a heterogeneous composition is dispersed.
using a mixer which works by the rotor-stator principle_ 10 2. The process as claimed in claim 1,

characterized Titfhat tHe’ Refefodéife UCEBIRposHoT oR CoffeAcdmeREfdispersion cBhmprises up to

30% by weight-of emulsifier, preferably 5o 45% by weight, 15,3 The;progess as,claimed in claim 1 or

2, characterized , x o
solution) in a 150N oil is 18.99 mm?/s.

5
The resulting dispersion was subjected to the above-
described stability test, and the test was extended to
120 minutes. In this test, a total number of 250 points was
attained.

10
Comparative example 1 (OCP dispersion with Keltan in a

Witt’'s flasgk)

In a 1 liter Witt's flask equipped with a multilevel Inter-

15 MIG stirrer (ratio of stirrer to vessel diameter = 0.7) and
a speed of 150 rpm, 316.7 g of a mixture of carrier medium
and emulsifier and 183.3 g of an ethylene-propylene-diene
copolymer (e.g. Keltan 4802 with a TE100 of ~ 18.9 mm?/s)
were weighed in. The mixture was subsequently heated to

20 100°C. At 150 rpm, a pale brownish dispersion formed within
9 - 10 hours, which tends to separation of the ethylene-
propylene-diene copolymer within a few weeks at room
temperature. For stabilization, the temperature was
therefore increased from 100°C to 140°C and stirring was

25 continued at 150 rpm for 6 hours. Subsequently, dilution
was effected with 45.4 g of an ethoxylated fatty alcohol
(e.g. Marlipalﬁ 013/20) to polymer content 55%, and the
mixture was stirred at 100°C for a further half hour. In
this process, the total production time was 19 hours.

30
The BV100 of the product thus produced is 1336 mm2/s. The
TE100 of a 2.8% solution of the product (1% OCP in

solution) in a 150N oil is 16.57 mm?2/s.



in that the emysifigp is,d flogkopolymer. 4. The process as claimed irl,@gggétz%rleﬁfotg% gggcedir

claims, characterized in that a vessel is initially charged cmli a polyolefin which i1s comminuted with a
cutting device and then dispersed in a carrier medium with a mixer which works by the rotor-stator
principle, 5. The process as claimed in at least one of the preceding 25claims, characterized in that the
dispersion is performed at a temperature in the range from 602 to 200C. 40 6. The process as
claimed in at least one of the preceding claims, characterized in that the stator oi the mixer has a grid
structure and/or slot- 1 e orifices. 7. The process as claimed in at least one of the preceding claims,
characterized in that the stator of the mixer has at least one slot or a quadrilateral hole having a width
in the range froffl 6 thht IAgrelpraterablyin 10the FaRge froAT2 e Strhim. FTHe process as

claimed in at lgastone-eftheqiecading claims, characterizeddn thafthe kinemaficviscosi ty of the
mixture of carrier medium and emulsifier used is 15in the range from 100 to 300 mmz2js at 100C. 9.

The process ast fedt BHé Of the' preceding @aims, ThiaracterizedrrthaP at least 820% by visight of the
polymer t6 be gispersediis initially charged and 20then dispersed_

The test data detailed above show, surprisingly, that the

production time could be reduced to an unexpected degree.

Thus, the production time was reduced by 75% from 16 hours
10 to 4 hours. In addition, an extremely surprising rise in

the stability of the novel, inventive dispersion was found.



10. A dispersino abfaipabledayid process as claimed in claims 1. to 9. 24} xEhe dispgrsipfeelaimed in
claim 10, characterized in that the proportion of the component to be dispersed is 20 to 70% by weight,
preferably 30 to 50% by weight. WO 2012/038116PCT/EP2011/062592 41 12. The dispersion as
claimed in claim 10 or 11, characterized in that the particles of the dispersion e a mean patrticle
diameter in. the range from 1 to pm, more preferably in the range from 1 to 5 lam. 13. The dispersion
as claimed in at least one of claims 10 to 12, charactétized in that 90% of the particles have a
diameter lessahan @s equal to 7 nm, more preferably 10less than or equal to 5 um. 14. The dispersion
as claimed in at least one of claims 10 characterized in that 90% of the particles have a diameter
greater than or equal to 0.5 um, more preferably greater than or equal to 1 gin, 15. The dispersion as
claimed in at least ane of claims 401tork4, chatacterizett intbattherstabilip:aftheg =t

least one carrier medium, at least one emulsifier and

5 at least one polymer based on polyolefins,
characterized in that a heterogeneous composition is
dispersed using a mixer which works by the rotor-stator
principle.

10

The process as claimed in claim 1, characterized in

b

that the heterogeneous composition on commencement of
dispersion comprises up to 30% by weight of emulsifier,

preferably 5 to 15% by weight.

15 3. The process as claimed in claim 1 or 2, characterized

in that the emulsifier is a block copolymer.

4. The process as claimed in at least one of the preceding
claims, characterized in that a vessel is initially
20 charged with a polyolefin which is comminuted with a
cutting device and then dispersed in a carrier medium

with a mixer which works by the rotor-stator principle.

5. The process as claimed in at least one of the preceding
25 claims, characterized in that the dispersion is
performed at a temperature in the range from 60° to

200°C.



dispersion is ateash200.05G 1Hhe dispersion as claimed in at least O”eﬁ’é'ﬁbaﬁigﬁolﬁ/oszsgz
characterized in that the weight ratio of polymer based on polyolefins to emulsifier is in the range from

0.6 to 8, more preferably in the range from 252.6 to 3.

40

6. The process as claimed in at least one of the preceding
claims, characterized in that the stator of the mixer

has a grid structure and/or slot-like orifices.

7. The process as claimed in at least one of the preceding
claims, characterized in that the stator of the mixer
has at least one slot or a quadrilateral hole having a
width in the range from 1 to 8 mm, more preferably in

10 the range from 2 to 5 mm.

8. The process as claimed in at least one of the preceding
claims, characterized in that the kinematic viscosity
of the mixture of carrier medium and emulsifier used is

15 in the range from 100 to 300 nmf/s at 100°C.

9. The process as claimed in at least one of the preceding
claims, characterized in that at least 80% by weight of
the polymer to be dispersed is initially charged and

20 then dispersed.

10. A dispersion obtainable by a process as claimed in

claims 1 to 9.

25 11. The dispersion as claimed in claim 10, characterized in
that the proportion of the component to be dispersed is

20 to 70% by weight, preferably 30 to 50% by weight.
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20

25

WO 2012/038116 PCT/EP2011/062592

12.

13.

14.

16.

41

The dispersion as claimed in claim 10 or 11,
characterized in that the particles of the dispersion
have a mean particle diameter in the range from 1 to

15 pm, more preferably in the range from 1 to 5 um.

The dispersion as claimed in at least one of claims 10
to 12, characterized in that 90% of the particles have
a diameter less than or equal to 7 um, more preferably

less than or equal to 5 um.

The dispersion as claimed in at least one of claims 10
to 13, characterized in that 90% of the particles have
a diameter greater than or equal to 0.5 um, more

preferably greater than or equal to 1 um.

The dispersion as claimed in at least one of claims 10
to 14, characterized in that the stability of the

dispersion is at least 200.

The dispersion as claimed in at least one of claims 10
to 15, characterized in that the weight ratio of
polymer based on polyolefins to emulsifier is in the
range from 0.6 to 8, more preferably in the range from

2.6 to 8.



