0050/ 4737 DUW/EW3NL on of thernoplastics The present invention relates to a
novel process for the 5 preparation of toughened thernoplastics or polyner
bl ends contai ni ng toughened thernopl astics, the thernoplastics or the

pol ynmer bl ends conmprising 10 A) from5 to 95% by wei ght of at |east one
wat er - noi st el astonmer conponent A containing up to 60% by wei ght of

r esi dual ter E? fr to 5@6b§émeight of at |east one thernoplastic
pol yner Ifgagf FbRto HEERRR ight of at |east one further polyner C,
and d) fronrO to 70% by wei ght of additives D, 20 by m xing the el astoner
conponent Thewprasetie inventbpt astliatepoty remoBednprodedsspifeseblte t he furt her
pol yner 5 prieparhtigi eferbughdiedddiernyStadlics an godymedeblapdd mechani cal
dewat er i ng:o‘?&a&ﬂ?ncf—"tﬁﬁtgﬂ@ﬁéd CHRMBMEs e thBCt R ARllst VENY Y YRe

furthernpre tes.d L din terraIs prepared by 't he process and the
use of thé’ngﬁﬁ?ngfna erra ot %pr the production of filnms, fibers and

nmol dings. Finally, the present invention relates to an extruder for the
preparation of 30 the thernoplastics. Particul ate rubbers which nay be
gr af t edl@ra)jundfiraft Bdt@ards ¥ bgqueidity ofisetl bsast astowetemcauishealsstomer

t ougheni ng t heJompphast i Toatah ey up) st 666 bySwelght e esatfalskldry 35
prepared in aqueous systems, for exanple by emulsion or suspension
polyneriz |o h rddsClh es d nt uspensi neriz tlon or
P eol ol tatbd romne Bt B BoT e ot b i SPScEAThB s RE A

coagul ati ng pﬁecrprtatrng agent) are as a rule washed with water and
dewat erB¥ by a suitable dewatering 40 nethod, such as sieving, pressing
out, filtrati diromdecemtdatgpysetighithgfoat, leestt pnkufunichexr ppayhealc,t her mal
drying, for exapl e by neans of a pneumatic dryer. Partial dewatering by
spray drying is al so possible. Partially dewat ered products are obtained in

every case 0 YA qu& used graft rubbers are, for
exanple Qﬁ yﬂﬁ%ﬁh?eﬁe ol z’Y welgﬁ% LhY; 4889 9

by mixing the elastomer component A with the thermoplastic
polymer B and, if present, the further polymer C and, if present,
the additives D in an extruder with mechanical dewatering of the
elastomer component A,
25
The present invention furthermore relates to molding materials
prepared by the process and the use of the molding materials for
the production of films, fibers and moldings. Finally, the
present invention relates to an extruder for the preparation of
30 the thermoplastics.

Particulate rubbers which may be grafted or ungrafted are
frequently used as elastomer components for toughening
thermoplastics or other plastics. Such rubbers are usually

35 prepared in aqueous systems, for example by emulsion or
suspension polymerization. The particles formed in the suspension
polymerization or precipitated in the emulsion polymerization
(for example by adding a coagulating precipitating agent) are as
a rule washed with water and dewatered by a suitable dewatering

40 method, such as sieving, pressing out, filtration, decanting,
settling out, centrifuging or partial thermal drying, for example
by means of a pneumatic dryer. Partial dewatering by spray drying
is also possible. Partially dewatered products are obtained in
every case.

45



grafted wiobse/4137ene/ acrylonitrile copolynmer (SAN) and pol y-n-butyl
acrylate grafted with such a copol yner, or rubbers conposed of a plurality
of graft stages and based on butadi ene, 5 styrene, n-butyl acrylate,
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in the rubbbke dryimgmanédtles iateaporhtiongihhe thec ahpomaplamticishr ough

devol atilization orifices present before and after the feed point. The
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whose “@‘seihgf’mﬁﬁasués%?%f hoaRpade it Hbnlt iR Eh Ly ;tFa%ftlsfﬂ' S purpose,

short seéections truder
fC an¥ﬁ§é0 gwater 1ng 1nto a thermoplastlc above the softenin
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point of the thermoplastic, the incorporation being effected in a
main extruder and the partial dewatering of the rubber being
carried out in a side extruder mounted at the side of the main

30 extruder. The residual water remaining in the rubber is removed
as steam during the incorporation, through devolatilization
orifices present before and after the feed point. The
disadvantage of this process is the necessity of operating two
extruders for the preparation of the impact-resistant

35 thermoplastic.

The German utility model DE-U 94 21 779 discloses an extruder for
compounding moist material in which washed plastic wastes are
pushed into the extruder using a stuffing device (stuffing

40 screw). The water adhering to the chopped plastic pieces is
removed through an opening in the extruder, the opening being
provided with a screw to retain the plastic.

U.S. Patent 5 151 026 describes an extruder in which comminuted
45 and washed plastics wastes whose water content is up to 50% by

weight are dewatered. For this purpose, short sections having a

left-handed thread are present in the extruder screw, which
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| ef t - handeghd huaadi &€ G ens. sAMaarat.er passes in liquid formthrough Seiher
housi nggg - si eve like inserts in the extruder barrel - and emerges as steam

t hr ough deyol z orifices. However heS|h QUSEN dto
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coagulated latex is separated off in the kneader and is further

30 dewatered and devolatilized in an extruder. The process has the
disadvantages that large amounts of liquid have to be handled,
with the result that the throughput {(amount of product per unit
time) is low, that the latex coagulation is part of the process
and takes place in a technically complex kneader (instead of, for

35 example, in a simple stirred container), and that the solution of
the precipitating agent may cause corrosion in the kneader.

JP 22 B6 208 describes a twin-screw extruder for dewatering
thermoplastic molding materials, whose screws having a

40 right-handed thread each possess two left-handed thread sections.
The water passes in liquid form through Seiher housings -
sieve-like inserts in the extruder barrel - and emerges as steam
through devolatilization orifices. However, the Seiher housings
tend to become blocked by emerging polymer material, as

45 described, for example, in DE 15 79 106 for the dewatering of
synthetic rubber. The preparation of the molding materials is
thus susceptible to problems. The extruder must be stopped in



t hus suscOpPbBPBKE3Td probl ens. The extruder nust be stopped in 0050/ 47371
4 order to clean the Sei her housings bl ocked by outgoing polyner, and the
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25 JP 4008 754 describes a process for the preparation of a
thermoplastic resin, in which the latex of a diene graft rubber
is dewatered in a twin-screw extruder, the water emerging through
Seiher housings. The extruder content is then devolatilized and
melted, after which a melt of a vinyl polymer is fed to the
30 extruder. This process, too, requires the use of the problematic
Seiher housings.

U.S. Patent 4 802 769 describes an extruder in which a slurry of
a rubber polymer is processed together with a

35 styrene/acrylonitrile copolymer to give a thermoplastic. The
water passes in liquid form through Seiher housings and emerges
as steam through a three-stage devolatilization process. In
addition to the Seiher housings which become blocked, the
disadvantages are that the extruder part provided with Seiher

40 housings is heated and that a multiple pressure build-up due to
retarding elements occurs in the devolatilization part, with the
result that the polymer material is subjected to high thermal and
mechanical stress.

45 It is an object of the present invention to provide a process
which does not have the disadvantages described. In particular,
it is intended to provide a process which permits the preparation



mechani cal0@50A4337U5 It is an object of the present invention to provide a
process whi ch does not have the disadvantages described. In particular, it
is intended to provide a process which permits the preparation
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the procesgofipldN@dedll {d1®eOHEREY witheLBhPeiRradMReAEM esA(£Br C and D are
fed to an gxifuder s‘éﬁbfﬁ% a{: ése,asftilg SPét‘%é".’z LOERSI NGl B8, PO same

e, di i Ccr
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essenti al | 2 chfpdosn of mastegbatehfs- one netering section in which

el ast onmer conponent A 40 Is fed to the extruder by a netering neans,
The process should furthermore subject the polymer material to

very little thermal and mechanical stress.
25
Finally, the process should have a high throughput and ensure a
longer operating time without problems. In particular, it should
be ensured that the residual water can be removed in a
trouble-free manner even over a relatively long operating time of
30 the process.

We have found that these objects are achieved by the process
defined at the outset, wherein the components A, B, C and D are
fed to an extruder which has at least two screws rotating in the

35 same direction or in opposite directions and having a screw
diameter Dgecrew, and, in the conveying direction (downstream), the
extruder being essentially composed of

- at least one metering section in which elastomer component A
40 is fed to the extruder by a metering means,

- at least one squeeze section which serves for dewatering the
elastomer component A and contains at least one retarding
element and in each case at least one associated dewatering

45 orifice which is upstream of the (first) retarding element by



- at | eQ950d4g33queeze section which serves for dewatering the el astoner
conponent A and contains at |east one retarding elenent and in each case at
| east one associ ated dewateri ng 45 orifice which is upstream of the

(first) retarding el ement by 005047371 6 a distance corresponding to at

| east one scrgwydlianeter - t o] f >t in which the
t her nopl asti c%pg%mer eSCOPLg%&%nsdllngt ng%%g%%tgg gﬁ?re t iﬁ?g%ﬁ%fextruder, -
at | east one pPF#SY!cation section provided with m xi ng and/ or kneadi ng

el enents, 10 - at | east one devolatilization section which is provided
with at | east agnéeastygingt fked ssaadrionr ihiwuicindhenthermoplentic epdiyieng wat er
i s renoved as BStigamhtrvdiiced ad aimedkRabgeo z20nre extbuddrer ei n sone or all of
the water enmerging fromthe dewatering orifices is present in the liquid

phase, and whef ei 0 .Ca ; .Q.1,0 I f the
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toget her wit h PREAEUISITERPESA and/ or B or separately from A and B. W have
al so found the thernoplastic nolding materials prepared 25 by the
processks - anatt heasis onef dehiebat indlzditagn nesairiioal which isherpvidrd tiigh of
films, fibers aagndea®t dinkg8evdlanallligatden herief iceuand aih ettietdetie for the

preparation OfrehheniherERREaSS | KhmovlBCaPr4tiEn)! gn@f the process and the
preferred enbodi nents of the 30 process are described bel ow, those

conponents of the extruder which are referred to as sections or zones not
necessari Iy b& ASFRETAS 8Pt o the individual conponents, such as barrel
parts afl screw segnents, from which the extruder is assenbled. A section
or a zone whemeistsomes ox rll eofdfthe phtenldaneyrgdhgchrmporbet dewatwri®§ nunber s
stated i n gxaEaees i ¥ piekbnt hin 3det Logsidrphagaesatiefer to Fig. 1, which
schematically shows one of the possible enbodinents of the extruder. In a

pr ef er 1 ed badh B oohBEn EXLY WISkl B & LG 386 B/ Sl LUOREee 40 BRuEVer, it

is al so possi use an_ex avl gﬂ%et or, mr%re SCr ews Oﬁ an

ext rude?® FAARY ST EPEW YIS FRPGERTT SretePER YarF SRR A0TRE ¢ hi s,
smal | scr &AShep| heratdey YitRng@msamponanie dcpedsoHB (e SBRRFAfRAY, from
furthernorfreandrB8ferably rotate in the 45 sane direction. However, rotation
in opposite directions is also

We have also found the thermoplastic molding materials prepared

25 by the processes, and the use of these molding materials for the
production of films, fibers and moldings. Finally, we have found
an extruder for the preparation of the thermoplastics.

The principle of the process and the preferred embodiments of the

30 process are described below, those components of the extruder
which are referred to as sections or zones not necessarily being
identical to the individual components, such as barrel parts and
screw segments, from which the extruder is assembled. A section
or a zone consists as a rule of a plurality of components. The

35 numbers stated in connection with the sections or zones refer to
Fig. 1, which schematically shows one of the possible embodiments
of the extruder.

In a preferred embodiment, the extruder is a twin-screw extruder.
40 However, it is also possible to use an extruder having three or

more screws or an extruder having a main screw of large diameter

and, arranged around this, small screws (planetary arrangement).

The screws of the extruder, furthermore, preferably rotate in the
45 same direction. However, rotation in opposite directions is also
possible. Particular preference is given to a twin-screw extruder



possi bl e. QRFA44AATr preference is given to a tw n-screw extruder
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obt ai ned Byava gl §b9éhsp<}|o)6%£hc%as§ri e PiRCididatednand partially dewatered
to a residual water content up to 60% by wei ght, where the parti al
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I n and vendlettoyenecmsent A sontabliegscesidigdometey is fiedetoeterdmigg
section. ldedtiohe2as£ theNeHBLEdSY . @haShererine0BREPEM ushall fesshsmyshe
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possi bl e e%o di Re vent m | di'r ecti on
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or nore vefRraEs theezonveyedgnatgniied ante uthed metering tard fdrast Bhels conponent

can escapealdo passibldciorenbopomert A thebe omgremredt b sanidabilet he conponent D

or proportgnametrider dldumeteind rteudhg Gles@MRAGCEY eCmaBdled dAdR? are
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done by sal conponent s one or ht'ough
di f ferent ‘B‘?‘?efr 8s5¢SP each for C and D). 40 In another, preferred
enbodi nent, the conponent C and/or the conponent D or proportions of the
total addeHf arhemet apé xompbrents «Jazndher dompoaents ek edheseomahderet eri ng
orifice ofmétharedetegétiprseet sofaitdlRt orofeny al®EtRef irthethorsdneces 45
arrangegsifedd}8 ngBbLI# MG SECLLEY qiFtePe B Ynétle3dnBCor  RELHE! Eh

metering section 2.

In a possible embodiment, a vent section 1 is located upstream in
the direction opposite the conveying direction of the extruder.

30 Typically, it has one or more vent orifices through which
occluded air in the elastomer component can escape.

In a further embodiment, the component C and/or the component D
or proportions of the total added amount of components C and/or D

35 are metered into the vent orifice or into one or more further
orifices arranged in the vent section. If both components C and D
are fed in, this may be done by feeding said components together
through one orifice or through different orifices (one each for C
and D).

40
In another, preferred embodiment, the component C and/or the
component D or propertions of the total added amount of
components C and/or D are metered into the metering orifice of
the metering section or into one or more further orifices

45 arranged in the metering section. This may also be effected in a
further metering section 2’ which is downstream of the first



further n@0&0/4F3Fdction 2' which is downstream of the first 0050/ 47371
8 netering section 2 and for which essentially the statenents nade in
connection with section 2 are applicable. Conponents C and D can be fed
into the netering sections of the 5 gxtruder, separately from A or together
with Ain t f.al.| oW | [ ; =D, + D/ C and
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conpared with the squeeze section. Double-flight and single-flight screw
el ement 55 iy thesvepion §€dthegratipsiingefectinne d8few i dFeAEBt of ithéhe
conveyi ng worteweatiome théeaktvaleroscdews exmntformed heasstaaretie sext | ons;

furt her moreunvieReyodll GRnvBRYRg i stariisCaroprtdl bhepesds pist ehes. The

vat er - moi spralidat oo CATRRPEMaT SoneBYEYE dLRWESEFEARINEQahdiee fi st
squeeze SehidllesSRadihd UE LLISH dlecarorad (@Bnghe @ RALL: Lol 55t dual
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(squeezf WP S PRES BIENGP PRI FEPEY ﬁg%ﬁ‘ YDA HGPEFRHEHt  whi ch
acts as arPTifdlgcred Emeatpreaeing 2asearangud araPrefhielsendceev iHeregtiteze
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of screw E‘éféﬁé!ﬂté? §N et da el SIEYES t b OtdM¥men@E Ar (i N <8l BABRY S, dependi ng
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| pressure are
number o S compar with

e squ ezg éggilon.
Double-flight and single-flight screw elements may also be used
together here. The screw elements of the conveying screw may be
identical or different in the stated sections; furthermore, they

30 can have identical or different pitches.

sui t abl e.

The water-moist elastomer component is conveyed downstream into
the first squeeze section.

35 In the first squeeze section 3, a part of the residual water
contained in the elastomer component is mechanically removed
(squeezing). The material is conveyed against a retarding element
which acts as an obstacle and is present, as a rule, at the end
of the squeeze section. This builds up a pressure, which forces

40 water out of the elastomer component. The pressure can be built
up by different arrangements of screw elements, kneading elements
or other retarding elements, depending on the rheological
behavior of the rubber. In principle, all commercial elements in
the apparatus serving for building up the pressure are suitable.

45



45 0050@0B/A7 37 Exanpl es of possible retarding elenents are -

pushed- over, conveying screw el enents - screw el enments having a pitch
opposite to the conveying 5 direction, including screw elenments having
conveying threads of large pitch (pitegh [ arger than the dianeter of the
screw) opAnsinGelOof NEodzABY LY+ HingCL i QRertsehiBd LGS el ements) -

kneadi ng bl ocks havi ng nonconveyi ng Kneadi ng di sks of different width 10 -
kneadi ng bl ocks havi ng a back-conveyin itch - kneadi ng bl ocks having a
conveyi ng Di t dpehed-BEeT |CORVERLNI e%"cf@g't E?%’“‘ﬁ?’f&s and bl ocks configured
therefrom=  SUEMhedemendshJasipdentsiteh QRPeBiLe #esklm conveydngr al

retardi n§ di skiineoafibhesincdlnding srechaeilenéhlys acjvisyatdbrevaydagr tbteads
(sliding barredf ladgeapitdSt(bictR Farge@Nthah fIRSibAEGES)of the Séretpr e Of
the retarding &b aeRt e d™hdBoipEpLPti¥bED; G BRALEes Uienbatay di ng
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| ength and t he r]er‘-i't &g %/,co RETFAMNNGRIPY 1T &7°GR 6D%I € In the
squeeze secti dh-EHeRENE Yt el enents situated before the restricted flow
zone (bdPore thneadingt blegks dpngnelekackrcareeiBiggembell |y constructed as
conventi onal comesadinggblarkavhaving an oonvegingniitchhe conveyi ng screws used
here have a heddpreanghgkshicciehee s skidabh®VeIodk@abAE iiE-aeshet&t s f | ow

zone. This_congidiyeli lg{lxgtgi irég_gm Uto 2 Jael ghd \é‘f‘é%é\}?ﬁl OW rise in pressure,

the termtransition.zone ich can be 30

g.,frequently use
advant ageous flberut(fg\%af%??’f%r}@efif‘%lﬁ ®a§§¥8ﬁ§r conmponents. |n anot her
pref err &8 enbdtRshenicat e qdjustakte igesfréstere Gdddisgvram®dr &aptddor
transition zoreegtiractohe, cremeepl nestoriewoygeheral |y has a constant pitch in
t he squeeze section), and 35 therefore occurs imedi ately before or in the

restrict edpdd Q¥ #6PE.of HhRNOEDEFRIL beEhEl £ MAgdbEEAmbiHedl Rt SNt S
and/ or knegelid €l %HE"E&grﬁéﬂ é@éeg‘%f WA glsane thg{lac&tmdoow for the

pl astication 40 sectipon arg used In_the ueeze i on_between the
Clenat or Pho HETEAES HEFYSOmF] DY Waate, 061 e claBReh, NFriTe REGU HehCEcan be
advant ageotfe idRda¥itndh catareing &keeAtEonsi st enci es and nor phol ogi es of
the el astoner conponent. 45

In the squeeze section, the screw elements situated before the

restricted flow zone (before the first retarding element) are

25 generally constructed as conventional conveying screws. In an
embodiment, the conveying screws used here have a helix angle
which becomes shallower toward the restricted flow zone. This
construction brings about a relatively slow rise in pressure, the
term transition zone being frequently used, which can be

30 advantageous for dewatering certain elastomer components.

In another preferred embodiment, the increase in pressure occurs
without a prior transition zone (ie. the conveying screw
generally has a constant pitch in the sgueeze section), and

35 therefore occurs immediately before or in the restricted flow
zone.

In another preferred embodiment, mixing elements and/or kneading
elements, examples of which are given below for the plastication

40 section 5, are used in the squeeze section between the dewatering
orifice and the first retarding element. This embodiment can be
advantageous in particular for certain consistencies and
morphologies of the elastomer component.

45



0050/ 4737DOBWA473Me first squeeze section, all structural features and all
operating paraneters of the extruder are preferably tailored to one anot her
in such a way that, at the chosen screw speed, the elastoner material is
conveyed and corrpressed but is plastigated 5 or partly nelted only to a

m nor ext ght thiafffésta' 9 dett18h, C2 i‘?'settr%'ci{ufﬁ tf?é%tuIQE ér?dleaelée section
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phase arsl cxotpaaglgindtiedl ondy |[8sa pisderexacnenbodfli aerEll, upnd ai?@by wei ght
of 15 the d@{peétémqeun this section enmerge as steam The squeeze
section is provided with one or nore dewatering orifices. The dewat eri ng
orifices af, ref er abl of t rude

the to
"ot erat oo RRIEFIE RSCiPh: AT APPaRCEHReS PEPESTARN SPBE Ity HoFrbr e,
dewat er i nfPTESPRF @ i dsuBy e?‘é’?%l ey eBeRLS d"é’d’l\ﬁgt f W%BEPQFHEQ W9 Ehe
pr event 10 tdeavepibrg eticectfion hand/ony epetespastiogekneadiRgt bilocks). screws are
particularly preferably used for this purpose. 25 The dewatering orifices
are desi gnaf wAt8r "EIYIRL KDOWE RGk 8Cad¥ihdrN@hte BELIBIN ¥haubstantial ly
Co”espondsg;é}e%zéhge %‘9{“ 193%!8% aér{ | 32 é} ‘?J' fthsefiql?i% gﬁsgefa% gyoVvi ng

gaseous su are ones

or|
Pty U LG T C SR M S
bl ocked!Hy-Ren¥AERE riRRGVeLohh LS GEFTLRR SRETEPORS IR i n the extruder
barrel are particularly preferably used as dewatering orifices. Exanples of
sui t abl e desakquesge Fdctioasiarovibed! withenhesoprmdre dewtéhiidre shape of

a figure &difisgs Onpid %e%bgér:(ﬁqi‘ ori¥OcES r4nd %&ah@f@&lﬁ%@ﬁ%d aﬁmtaeent to
one anot he{ap oB2c il &M&Sr Q@j}é@' nfét@fgls Tgéﬁbﬁw :'Q? 5§n y, for

exanpl e rallel to

er pen
(ol oho) 20 (HERaREY frsh B PhEPHE o AR S o RB LB 5P 1 o
may mreo@EfﬁéaBb%lﬂqqyﬁéﬂdc‘éﬁ‘f*F AN $PBRTAYS MOAGR tRAAVFRCSakP? of the

ext ruder (dmergepaeeef itd@l kohveyed e@leatomdnidh.oRetAEnYG [sgngve Lalienal axi s of
t he extrudsrtiicelaaby pretferably used Boa fhiaf eutpdsenbodi nent, the
dewatering orifices used are not Sei her housings, or simlar conponents

uhi ch 1 ety BRGOLPLY g&%gceé% 885 PEIEE NS 2 RAMGL RAUBH S, UePankO De
specific a’c'llelr geom {yeaéu s aer%?{a{ Yy borre Ced?nds L:e tie n%%xlgages
devolatilization orifices, as used for removing gaseous
substances from an extruder. The dewatering orifices used are
ones whose shape and dimensions are chosen so that the orifices
30 cannot be blocked by the extruder content. Cut-outs and/or holes
in the extruder barrel are particularly preferably used as
dewatering orifices. Examples of suitable dewatering orifices are
circular holes or holes with the shape of a figure 8 lying on its
side (ie. two circular holes directly adjacent to one another),
35 where the longitudinal axis of the figure 8 may, for example, be
arranged at a right angle (perpendicular) to, or parallel to
(along), the conveying direction of the extruder. The dewatering
orifice may moreover be positioned centrally on the longitudinal
axis of the extruder (ie. symmetrically) or to one side of the

40 longitudinal axis of the extruder (ie. asymmetrically).

In a preferred embodiment, the dewatering orifices used are not

Seiher housings, or similar components which readily become

blocked, such as screens. Seiher housings are, to be specific and
45 as already described, susceptible to blockages.



0050/ 473710050A42378i ng to the invention, the dewatering orifice bel onging
to the retarding elenents is | ocated before the retarding elenent or, in
the case of a plurality of retarding elenents, before the first retarding
el ement upstream by a distance corregponding to 5 at | east one screw
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present. T?e%m %\éethgee?%e.ecr Engwlple&; %Elgﬂngessojret Q‘E I:IéStolS dgeze
section, i an be adva Ous to"lise retar I ng el eiren s Bhdl'6f kneadi ng

|

nt age
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to a degreprefergioapmenl ftd@metirsg changing its nature so that it becones
easier to dewater, but not, or only to a subordinate extent, plasticizing
it or 35 ¢ i | egi 0 Y r{ai.nl ting,i
conpl et on‘i‘H é}i%ndg&rg%gfge%&% gﬁgn%%;fnfa?’ %&ggxﬁgg&egyegggﬁiﬁ Yea 8,d€,°|)n t he 40
net er | ng s82tT o efEFa #Pé PE‘S? met ‘OSfipdiafierRYaft FhF ONELleheAdce-
sections. In one enbodi nent, the extruder is cooled in these stated
sections. Thetlparfirst| pqdesve eectieh astromei0cormfdhepreferabliyr &mepo2d ed away
45 via thetoesey di mg wengist AT tast ofitk ildle ynesht £itedudesiGefl waler are

usually removed, depending on the elastomer component and on the

25 residual water content initially present.

To improve the dewatering performance of the first squeeze
section, it can be advantageous to use retarding elements and/or
kneading elements in the metering section or between the metering

30 section and the first dewatering orifice. The type and number of
these retarding and/or kneading elements are selected so that the
elastomer component is subjected to a degree of mechanical load,
thus changing its nature so that it becomes easier to dewater,
but not, or only to a subordinate extent, plasticizing it or

35 causing it to begin to melt, and certainly not melting it
completely.

In a preferred embodiment, the extruder is not heated in the

40 metering sections for the elastomer component A and in the
squeeze sections. In one embodiment, the extruder is cooled in
these stated sections.

The partially dewatered elastomer component A is transported away
45 via the retarding zones and enters the next extruder section.



0050/ 4737b05d /47331 enbodi nent preferred for the preparation of sone

| npact-resistant thernoplastics, the first squeeze section 3 just described
is foll owed by a second squeeze section 3', which in turn consists of a
conveying section and a retarding zopg 5 effective as an obstacle. The
statenent s_made in%%nn?ctio w t.h_t etﬂ‘i rst _sgueeze ection 3 are

essenti al IV &BpFTRABIE E oPYF1E “E8c £ D1 R FRET 074l ¥ ond squeeze
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parti cularisy fprehex alkhutdBOE £ronce. adhbsexd eapeo atpifeFerabky bhasad @8,t he
restricted byOoyeZgtedor EheWAQ A 3r298a0YinsRiidhty Ofbéf*&‘%e"\@ﬁéreiﬁ%léﬂg' n the
second 25,396h! PRSI, 988 854! e AN IR LR N9 HMPHIL 2000 DY
wei ght as steam wever . the deva erlnq_lorlfilces ar e éeeraqb est gned
so that tHECahBEATIMH SKELBISRASTEY g™ i 1SHEFATETT RS & ?o%iﬁ/t‘v%irght or
nmore, in $SMPENER tHe HhegReaend SARPCER RIAtACHr 88N R LY BCIRASRFSEC t he
geonet rieyadheextp uder2596€ews and of the 30 retaining screws are designed
in such a way that the water remains predomnantly in liquid form for
reégrrlplt eO?sfr@Qbewéss q];s aregémryedagiwédﬁg @hhlagtr;%ﬂclpgkeﬁegeoep%ltaz r a

u 5
| eavi ng tﬁg(tteggegeder ieg{?ﬁp?o% Q% tt%gbgg rud re?’érggglépef lrégmlg% %% 99[err] C. The
partial | y RP&R& i‘?edﬂbﬂ SEEEHEST c‘t?nﬁBﬁE?lfm%ar?rﬁéeﬁ%%tyedieF&gﬁe‘? % ively |arge
ext ent apsxpLed et thart: e stenpesathee (it the gbastamerdcspperert: geesi on 3'
and can bewqir eseeed i200°Re porthcoflardy giveferpblar Yo CusTaesygl onerates. The
extruder reempepat@tds fatet bases pieene sesiniaedbehvwddnee.second squeeze
section 3', particularly when the initial residual 45 water content of the

el ast omer é?y%pQGeﬂé 5§§ %yhhgrbht of the water removed in the second
25 section emerges as liquid, and the remaining amount to 100% by

weight as steam. However, the dewatering orifices are preferably
designed so that the amount of water emerging in ligquid form is
70% by weight or more, in spite of the high material temperature.
For this purpose, the geometries of extruder screws and of the
30 retaining screws are designed in such a way that the water

remains predominantly in liquid form, for example as a result of
a pressure build-up in the outlet zone or as a result of other
measures.

35 As a rule, the temperature of the water leaving the extruder is
from 40 to 130, preferably from 50 to 99°C.

The partially dewatered elastomer component can be melted to a
relatively large extent or completely melted at the end of the

40 second squeeze section 3’ and can be present in the form of
relatively large fused agglomerates.

The extruder may contain further squeeze sections behind the
second squeeze section 3’, particularly when the initial residual
45 water content of the elastomer component A is high.



0050/ 4737 00BN /A¥3Mat er which is squeezed out generally |eaves the extruder
through all of the dewatering orifices which are present. Depending on the
properties of the elastomer conponent and on the anmount which is netered in

(degree of filling of the extruder) p3and its residual water content, it is
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45 case of é%a ageousAEhat the polymer B is introduced in the form of its

melt. If the feed section contains a plurality of feed orifices,

these may be arranged, for example, one behind the other along an

imaginary axis in the longitudinal direction of the extruder, in

30 a circle along the extruder circumference or along an imaginary
helix around the extruder.

The melt of the polymer B can be fed in by means of an extruder
or by conveying means, such as melt pumps or metering screws.
35
In the feed section 4 described, the component C and/or the
component D or proportions of the total added amount of the
components C and/or D may be introduced into the extruder, in
addition to the melt of a thermoplastic polymer B. These
40 components may be present as a melt or liquid and in this case
are generally metered in by metering means as also used for
feeding the melt of the polymer B or, if the component is liquid,
by means of a liquid pump. In the case of solid components C
and/or D, the metering is usually effected as described in the
45 case of component A.
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before the end of the 35 extruder. The feeding of the nelt of B via a
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25 statements made with regard to the metering section are
applicable to the design of the conveying screw.

In a preferred embodiment, in addition to section 4 which is
present between the (last) squeeze section and the (first)

30 plastication section 5 (see below), the extruder has, at another
point, further sections 4', 4'’, etc. in which a melt of the
thermoplastic polymer B is likewise fed in. In particular, these
further feed sections 4’, 4’'’, etc. are located downstream in the
region behind the feed section 4 and before the end of the

35 extruder.

The feeding of the melt of B via a number of feed sections, 4,
4’, 4'’, etc. can be advantageous in particular if specific
product formulations are desired. In a preferred embodiment,

40 there are further feed sections 4’, 4’’, etc. for the melt of the
thermoplastic polymer B downstream between the plastication and
devolatilization sections, between two devolatilization sections,
between the last devolatilization section and the discharge zone,
or in the discharge zone. The last two of these embodiments are

45 preferred.
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- screw elements having a small pitch in the conveying
25 direction,
- kneading blocks having narrow or broad, conveying or
nonconveying kneading disks,
- screw elements having a pitch opposed to the conveying
direction,
30 - barrel disks, eccentric disks and blocks comprising these
disks,
- toothed mixing elements or
- melt mixing elements

35 or a combination of such elements. It is also possible to use the
screw elements given as examples for the retarding elements,
since each retarding element generally also has a mixing effect.
Preference is given to the use of different combinations of
kneading blocks as mixing and kneading elements for plastication.

40 Baffles may also be used with advantage. All of the
abovementioned elements may be used in normal designs
corresponding to the diameter of the extruder barrel or else as a
specific design with reduced diameter.

45 Furthermore, all of the abovementioned elements may also be
modified in another manner, eg. to achieve gentle processing
conditions for the contents of the extruder, or more intensive
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25 B and, if required, the components C and/or D are fed to the
extruder at the beginning of the plastication section. In this
embodiment, the feed section for the melt of the thermoplastic
polymer B accordingly coincides with the beginning of the
plastication section 5.

30
In a further particular embodiment, the melt of the thermoplastic
polymer B and, if required, the components C and/or D are fed to
the extruder at one or more points in the plastication section.
In this embodiment also, therefore, the feed section 4 coincides

35 with the plastication section 5.

In a further particular embodiment of the extruder, one or more
further plastication sections are present before feed section 4
in which the melt of the thermoplastic polymer is fed in, ie.

40 behind the last squeeze section. In this plastication section
5'’, the very substantially dewatered elastomer component A’, for
example the rubber powder, is first homogenized and plasticated
alone. The melt of the thermoplastic polymer B and, if required,
the components C and/or D are accordingly introduced into a

45 viscous melt of the elastomer component A’ in this embodiment. In
this case, the plastication section 5 downstream of the mixing of
melt B and C and/or D (section 4) serves merely for homogenizing



45 vi ScounoBOA4ZH7Y he el astomer conponent A in this enbodinment. In this
case, the plastication section 5 downstream of the mxing of nelt B and C
and/or D (section 4) serves nerely for honopgeni zi ng 0050/ 47371 17 the

m xture of the conponents already prggent in the plastic state. The choice

of the Varér%”%ngégzg?&gé’ﬁggf 8bmi %tqlitggaipeé\%}y#nﬁgsgﬂg th %%Lgi‘é‘ééj}’ the

conponent s I'nto a con section ore the
pl asti cat iYrit€ection, - at the beginning of the plastication section, -
at one or nore points in the plastication section, 10 - into a conveying

section berhweehoioe ¢f ddiei variortssdescoilsed dopefideding tinemedt iBxnrgnd on t he
physi cal 5 adpit iohall ¢ athedrcoppohésss @f ahgocwpdeents A, B, C and D to be
m xed. The viscosities of the nelts of el astonmer conponent A and

t her nopl astic pQl n | f ter i ' f ext ruder)
of the corrponelﬁiq-'ggeg%%/’%ran%, g?é%l%o tegﬁ?%gt}?ée%&%Irggﬁﬁ?%{sgno%etc%gg%brrponents,
their therfral 3oddecBpAITYN %Pt EMuSHAF O tEBbATESE%t rel ativel y high

t enper at ures, ath@ngoRParLS PPLPLs nin &hRsPoRSHAGALION| PeGt et t abi ity of

t he conp@nent sintiche cesvejtialg vatceior detwaen ofwd pda20ipat joresebt bows,
conprising el astonmer conponent A and thernoplastic polyner B and, if
Conponent s pes BARAY Tati89 i U cnb PR End cRAERE bRreios

ment i oned Peral cByp‘\)/\%en Sf Aéxa’rrp ea.nd2§ ﬁ‘?]'e 9 é“slt"égr g@ﬁ é’alt?f:éﬁlgleeg%égn i's

fol | oned bYPOMELER PortagEOBERITIMPLREPEA SN SHETBORIATOF BOLYRERCR of

whi ch i 35 pansyi (dEdmekerediater tivoy @agsyvef athe iexarpder braf ithesconppneiés

devol ati | icandiersecttlensoftbeine rempengtunss dfakhaat@ponkents, waseimot
mechani cal { perm0YE8d | dhgald t § Gbhe B deRET | €5 Hecdmpasé i A Ine1ati vl tiighet el y
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sides) of ?ﬁ?latl ization sections and/or , €each o hich is provide

with one or more devolatilization orifices. In the
devolatilization sections, the remaining residual water which was
not mechanically removed in the squeeze sections is partially or

30 completely removed. Because the temperatures of the polymer melt
are usually above 100°C, the water generally emerges completely as
steam. The energy required for evaporating the water has, as a
rule, already been introduced into the plastication sections.
However, it is also possible to supply the energy in a

35 conventional manner by heating the extruder barrel.

The devolatilization orifices are preferably present at the top
of the extruder. However, other arrangements are also possible,
cf. the statements made in connection with the position of the
40 feed orifices for the melt of the thermoplastic polymer B, which
are also applicable in context for the devolatilization orifices.
A lateral arrangement (on one side or both sides) of the
devolatilization orifices is likewise preferred, and particular
preference is given to a lateral arrangement in which all of the
45 surface areas of the devolatilization orifice face downward, so
that discharged polymer constituents and condensed steam cannot
flow back into the extruder. Insofar as the properties of the
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the devolatilization orifice face downward, so that discharged pol yner
constituents and condensed steam canggt flow back into the extruder.
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35 In t#R 9°¥9) Gﬁle"’l”r?émdé%Fh‘?‘H i1PaPF8Y- sections, the extruder screws are
generally in the formof conventional conveying screws, as described for

t he net eriThe sesblavklidatioanor ftwesepf Hwe veeblihtibizatdonpsecti@neneadi ng
or m xi ng &leenpsovided WiehSspmwatuBel hefde@xanpbet maiinihe screws,
devol ati | i Aatd0R-QFédd G82 cbfiveyed material from emerging from the
25 extruder through the orifices. However, such apparatuses are
preferably not used.

Following the removal of a part of the residual water contained
in the elastomer component A in the squeeze sections 3 and 3’,

30 from about 10 to 80, preferably from 20 to 75, % by weight of the
residual water contained in the elastomer component A before
extrusion are removed in all devolatilization sections 6 and 6’
together.

35 In the region of the devolatilization sections, the extruder
screws are generally in the form of conventional conveying
screws, as described for the metering sections. It can, however,
be useful to incorporate kneading or mixing elements into the
screws in the region between the devolatilization orifices, in

40 order to replace energy consumed in evaporating the water.

In a preferred embodiment, the extruder has, between the last
devolatilization section and the discharge zone 8, a further
section 7 in which the components C and/or D (or proportions of
45 the total added amount of components C and/or D) are fed to the
extruder, either together or separately from one another, by at
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defined digcha QSfé’fiéd “e‘ﬁmbo&rﬂﬁergd SQBQVG&JP%ohﬁtDJSPftQ{ea%M Seaiedc A
pref erabl VodipR, B SERAL decCLh IE Sl oyl NRadonbl Shlacl %&05% X
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(per f or 48 eU‘edleé‘tﬁP &% °§Fr?’f))m°r§ 81f F?%ef%l"&lﬁ%r %‘}Hﬁé‘s The product
d| schar geFe¥olagidizatici eFhiqhd (c43Ethar £as&irar htand diegepingde is cool ed,
for exanplsedtiomaker, and granul ated in the usual manner. Particularly
where a slot die is used, cube granulation is possible. 40
The components C and/or D may be added together through at least
25 one feed orifice or separately through a plurality of feed
orifices.

The last section of the extruder is the discharge zone 8. It
consists of a conveying screw and a closed barrel part which is

30 terminated by a defined discharge orifice. The discharge zone is
preferably heated.

A preferably used discharge orifice is a die head which is
formed, for example, as a die plate or die strip, where the dies

35 may have a circular (perforated die plate or strip), slot-like or
other shape. The product discharged as an extrudate in the case
of a perforated die plate is cooled, for example in water, and
granulated in the usual manner. Particularly where a slot die is
used, cube granulation is possible.

40
In a particular embodiment, instead of the perforated die plate
or strip described above, with the otherwise usual combination of
extrudate take-off, water bath and granulator, a particular die
head with subsequent underwater granulation is used. Here, the

45 polymer melt passes through a die plate having preferably round
holes arranged in a circle, is cut under water by rotating blades
and is cooled under water, the polymer solidifying to more or
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t he pressuf® & dydithes Partisadsr nghadisggh, J0he KESFPREER 2p9Et 8 The nelt
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element, for example a melt pump or a screw conveyor, may be

installed between discharge zone and melt filtration in order to

build up in the melt the pressure required for passing through

30 the filter unit.

The melt emerging from the filtration apparatus is granulated and
is further processed by another method, as described above.

35 The water content of the emerging polymer (the extrudate moisture
content) is as a rule from 0.05 to 1.5% by weight, based on this
polymer. The temperature of the polymer melt emerging from the
discharge orifice is as a rule from 180 to 350°C, depending on the
type of polymers used. It is advantageous to hold the

40 temperatures low enough for the thermal stress on the polymer to
be as small as possible, without, however, affecting the
satisfactory preparation of the desired product.

As is generally known, the various zones of an extruder can be
45 individually heated or cooled in order to establish an optimum
temperature profile along the screw axis. Furthermore, it is
familiar to a person skilled in the art that the individual
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Pref er e3¢ 6peS oGt ¥&dbst AckBfs YRSy Yo S6YCUGARPE:1091¢ {ddi9Ab18eR by, for

example a screw having an external diameter of from 10 to
1000 mm. The screw diameter which is suitable depends on, for
example, the type and amount of the components metered into the
extruder. The external diameter of the screw may be constant

30 along the extruder or vary within particualr limits.

Depending on the type and amounts of the components, screws
having a smaller flight depth or screws having a larger flight
depth (ie. deep-flighted screws) may be used in the extruder.

35 Preference is given to the use of screws having a flight depth
ratio Dscrew, external/Dscrew, internal ©f from 1.2 to 1.8, preferably
from 1.4 to 1.6, and particularly preferably from 1.45 to 1.58. A
commercially available embodiment of the extruder which is
suitable for the novel process has, for example, a flight depth

40 ratio of 1.55, ie. a large flight depth.

In another embodiment, screws having a medium flight depth,
particularly those having a flight depth ratio of from 1.4 to
1.48, are used. This embodiment of the extruder is also

45 commercially available and may be advantageous for certain
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devat er ed JRauek kaleri0BNakBotr 'RmBlne Y W Gl 3R]0 BeClgbabl y from 25 to 40,
% by mq@ht of residual water. One enbodi nent of the invention consists in

a process in which 30 el astonmer conponents A used are graft rubbers which

have a twdFsPAGE TH ahul PRELHYE-Er GEPRAE A%G PREMATIFOFRR ST adrofEri ¢ base
or graft Meagésred atolbgi Aeesedy Fhpseaerubbersorhifh digeor #rREesorhe
monomner s Rineddi evrapr isiogr ebesr C lgeoeopl Bneonel gseonerial pylyhereae
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partially dewatered material contain up to 50, particularly

preferably from 25 to 40, % by weight of residual water.

One embodiment of the invention consists in a process in which

30 elastomer components A used are graft rubbers which have a
two~-stage or multistage structure and in which the elastomeric
base or graft stages are obtained by polymerization of one or
more of the monomers butadiene, isoprene, chloroprene, styrene,
alkylstyrene, C;-Cjgp-alkyl esters of acrylic acid or of

35 methacrylic acid and small amounts of other monomers, including
crosslinking monomers, and in which the hard graft stages are
obtained by polymerizing one or more of the monomers styrene,
alkylstyrene, acrylonitrile and methyl methacrylate.

40 Graft particles A of polymers based on butadiene/styrene/
acrylonitrile, n-butyl acrylate/styrene/acrylonitrile,
butadiene/n-butyl acrylate/styrene/acrylonitrile, n-butyl
acrylate/methyl methacrylate, n-butyl acrylate/styrene/methyl
methacrylate, butadiene/styrene/acrylonitrile/methyl methacrylate

45 and butadiene/n-butyl acrylate/methyl methacrylate/styrene/
acrylonitrile are preferred. Polar monomers carrying up to 10% by
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of these polymers may likewise be used as component B.

In all stated thermoplastic polymers B, some or all of the
30 styrene may be replaced by a-methylstyrene or by styrenes
alkylated on the nucleus or by acrylonitrile.

Among the last-mentioned polymers B, those based on
a-methylstyrene/acrylonitrile, styrene/maleic anhydride,

35 styrene/methyl methacrylate and copolymers containing imidated
maleic anhydride are preferred.

Known examples of the elastomer component A are polymers of
conjugated dienes, such as butadiene, having an outer graft shell
40 based on a vinylaromatic compound, for example SAN copolymers.
Graft rubbers based on crosslinked polymers of C;-Cig-alkyl esters
of acrylic acid, such as n-butyl acrylate or ethylhexyl acrylate,
grafted with polymers based on vinylaromatic compounds, such as
SAN copolymers, are also known. Graft rubbers which essentially
45 contain a copolymer of conjugated dienes and C;-Cj;p-alkyl
acrylates, for example a butadiene/n-butyl acrylate copolymer,
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solvents. However, preparation by emulsion, suspension or

precipitation polymerization is also possible, the polymer being

separated from the liquid phase in an additional operation.
30

Details of the preparation processes are described, for example

in Kunststoffhandbuch, Editors R. Vieweg and G. Daumiller, Vol. V

*Polystyrol”, Carl-Hanser-Verlag, Munich, 1969, page 118 et seq.

35 If the elastomer component A is an SAN-grafted polybutadiene, a
molding material known as ABS (acrylonitrile/butadiene/ styrene)
is formed by incorporating the SAN. If an SAN-grafted alkyl
acrylate is used as component A, ASA molding materials
(acrylonitrile/styrene/acrylate) are formed.

40
In another embodiment, graft rubbers having a residual water
content of up to 60% by weight and based on polydienes and/or
polyalkyl acrylates as well as SAN and/or PMMA are used, said
rubbers being composed of more than two graft stages.

45
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shel | of f'e al so commonly used. Such rrultlstage graft rubbers are
descri bed, for exanple, in German Lai d-Open Application DOS 3, 149, 046.
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25 copolymers and/or PMMA are used as thermoplastic polymers B. If
the elastomer component A is a multishell core/shell polymer
based on n-butyl acrylate/methyl methacrylate and the polymer B
is PMMA, impact-resistant PMMA is accordingly obtained. In this
embodiment too, preferred components B are the stated SAN
30 copolymers, polystyrene and/or PMMA.

The diameter of the particulate graft rubbers A is generally from

0.05 to 20 um. If these are the generally known graft rubbers of

small diameter, the diameter is preferably from 0.08 to 1.5 um,
35 particularly preferably from 0.1 to 0.8 um.

In the large-particled graft rubbers prepared for example by
means of suspension polymerization, the diameter is preferably
from 1.8 to 18 um, in particular from 2 to 15 um. Such graft

40 rubbers of large diameter are described, for example, in German
Laid-Open Application DOS 4,443,886.

The particle size distribution of the graft rubber particles may
be narrow or broad and may have one maximum (monomodal) or else

45 two maxima (bimodal). Particle size distributions having more
than two maxima are also possible.
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styrene or acrE|Qth5i£§i esters of acrylic acid and of methacrylic acid
25 - maleic acid, maleic anhydride and maleimides
- vinyl ethers and vinylformamide.

Polymers based on a-methylstyrene/acrylonitrile and methyl
methacrylate/alkyl acrylate, and copolymers of alkyl esters of

30 acrylic acid or of methacrylic acid and styrene or acrylonitrile
or styrene and acrylonitrile are examples of the component C.

Further preferred polymers C are

35 - styrene/acrylonitrile copolymers having different amounts of
the monomers compared with the component B, or different
average molecular weights M,

- copolymers of a-methylstyrene and acrylonitrile,
- polymethyl methacrylates,
40 - polycarbonates,
- polybutylene terephthalate and polyethylene terephthalate,
- polyamides,
- copolymers of at least two of the monomers styrene, methyl
methacrylate, maleic anhydride, acrylonitrile and maleimides,

45 for example copolymers of styrene, maleic anhydride and

phenylmaleimide,
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2, 2-di (4= Xyphenyl ) propane, generally ref erred to as bi sphenol A
| nst ead of bi sphenol A, it is also possible to use other aromatic 30
di hydr oxy Ssdrpbliedsqlycarpanstasilaae Rnownliges ispdr Bixgspleagy pptainable by

interfacial polycondensation, for example by the processes of
DE-B-1 300 266, or by reacting diphenyl carbonate with bisphenols

25 according to the process of DE~A-14 95 730. A preferred bisphenol
is 2,2-di(4-hydroxyphenyl)propane, generally referred to as
bisphenol A.

Instead of bisphenol A, it is also possible to use other aromatic
30 dihydroxy compounds, in particular 2,2-di(4-hydroxyphenyl)-
pentane, 2,6-dihydroxynaphthalene, 4,4’'-dihydroxydiphenyl
sulfone, 4,4’'-dihydroxydihenyl {[sic] ether, 4,4’-dihydroxy-
diphenyl sulfite, 4,4’-dihydroxydiphenylmethane,
1,1-di(4-hydroxyphenyl)ethane or 4,4’'-dihydroxybiphenyl or
35 mixtures of the abovementioned dihydroxy compounds.

Particularly preferred polycarbonates are those based on
bisphenol A or on bisphenol A together with up to 30 mol % of the
abovementioned aromatic dihydroxy compounds.
40
Polycarbonates are obtainable, for example, under the trade names
Makrolon® (from Bayer), Lexan® (from General Electric), Panlite®
(from Tejin) or Calibre® (from Dow). The relative viscosity of
these polycarbonates is in general from 1.1 to 1.5, in particular
45 from 1.28 to 1.4 (measured at 25°C in a 0.5% strength by weight
solution in dichloromethane).
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25 systems may also be used. Additionally molecular weight
regulators, for example, may be among the ingredients. The
preparation is generally carried out either by the continuous
solution process (both steps in solution) or batchwise by the
process freguently termed the bulk/suspension process (first step
30 in bulk, second step in suspension). Details may be found, for
example, in US-A 4,362,850 and Ullmanns Encyclopedia of Technical
Chemistry, Vol. A21, p. 644-647. A process for continuous
solution polymerization of the ABS is also described in EP-A 477
764.
35
Polymers prepared by solution polymerization are known per se.
Graft polymers consisting of solution ABS generally have a
average particle diameter dsg of from 700 to 20,000 nm, preferably
from 1000 to 15,000 nm, and are thus markedly larger than ABS
40 graft particles prepared by the emulsion polymerization process
which is otherwise usually used or by other polymerization
processes.

In the solution polymerization process, in contrast to suspension
45 or emulsion polymerization, both the monomers and the polymers

produced from them are dissolved in the selected solvent.

Solution ABS is generally prepared in a manner similar to the
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764. 25 polyetherols, or polyesterols, such as polyalkylene glycol

polyadipates, and diols acting as chain extenders, such as

butane-1,4-diol, in the presence of catalysts, for example

tertiary amines (such as triethylamine) or organic metal

compounds.

30

The ratio of NCO groups of the diisocyanates to the sum of the OH

groups (from the polyhydroxy compounds and chain-extending diols)

is preferably about 1:1.

35 The preparation of the TPU is preferably carried out by the belt
process in which the stated components and the catalyst are mixed
continuously by means of a mixing head and the reaction mixture
is applied to a conveyor belt. The belt passes through a zone
heated to 60-200°C, the mixture undergoing reaction and

40 solidifying.

Details of the TPU are to be found, for example, in EP-A 443 432.
TPU are available, for example, under the trade name Elastollan®

(from Elastogran).
45
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which are prepared in a generally known manner.

In a preferred embodiment, a polymer C which can be prepared from
25 40-75% by weight of ethylene, 5-20% by weight of carbon monoxide
and 20-40% by weight of n-butyl acrylate is used (commercially
available as Elvaloy® HP-4051 (from DuPont), or a polymer which
can be prepared from 50-98.9% by weight of ethylene, 1-45% by
weight of n-butyl acrylate and 0.1-20% by weight of one or more
30 compounds selected from the group consisting of acrylic acid,
methacrylic acid and maleic anhydride. The preparation of the
last-mentioned embodiments is usually carried out by free radical
polymerization and is described in US 2 897 183 and US 5 057 593.

35 Copolymers of butadiene (or substituted butadienes) with
comonomers, preferably, for instance, styrene, methyl
methacrylate or acrylonitrile are also suitable, for example
nitrile rubber (NBR) or styrene/butadiene rubber (SBR). Some or
all of the olefinic double bonds in these copolymers may have

40 been hydrogenated.

Other suitable components C are butadiene/styrene copolymers
which have block structures and are nonhydrogenated, hydrogenated
or partially hydrogenated. They are preferably prepared by the

45 method of anionic polymerization in solution using organometallic
compounds, such as sec-butyllithium, linear block rubbers being
formed, for example those having the structure styrene/butadiene
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partial |y aydre9enalitdsahCe 0 a34bhAP) Gnd silicon halides, such as

25 sicl,, metal halides, such as TiCls, and polyvinylaromatics, such

as divinylbenzenes. Further details of the preparation of these

polymers are to be found in, for example, DE-A 26 10 068.

It is also possible to use mixtures of at least two of the
30 polymers previously stated for C as component C.

In addition to the elastomer component A and polymers B and C,
the molding materials prepared by the novel process may contain,
as further component D, additives, for example waxes,

35 plasticizers, lubricants and mold release agents, pigments, dyes,
dulling agents, flameproofing agents, antioxidants, light
stabilizers and heat stabilizers, fibrous and pulverulent fillers
and reinforcing agents and antistatic agents in the usual amounts
for these agents.

40
The additives D may be present in pure form and in the solid,
liqguid or gaseous state or may be used as a mixture of the pure
substances with one another. They may also be used in a
formulation which facilitates metering, for example as a solution

45 or as a dispersion (emulsion or suspension). A formulation in the
form of a masterbatch, ie. a concentrated mixture with a
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suspensi odistAaiburedilogeroa pimraiatyopinssfctdonast erbatch, ie. a concentrated
m xture with a 0050/ 47371 32 thernoplastic polynmer conpatible with the

extruder e@atgRict ichdkisRestidabhe a&sl icy Br QB@W% R8BS GRS8Eatdde
pol yners § gﬁgé?ru,gg%&in}(.gﬁ r%ﬁprl?feé et Eﬂe 9% 'é‘tnf] aBQCoR" More

of t he st r_sec refer conponent s
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10 extr udesubstanced wr tiBesupstedrmrinedy eptradinredt, t he conponents C and/or D
are fed to the extruder in a further section 7. :
25 The thermoplastic molding materials prepared by the process can
be processed by the generally conventional methods to give
moldings. Examples are extrusion (for pipes, profiles, fibers,
films and sheets), injection molding (for shaped articles of all
kinds) and calendering and rolling (for sheets and films).
30
An important advantage of the novel process is that a
considerable part of the residual water which is present in the
partially dewatered elastomer component A is mechanically removed
as early as the squeeze zones, so that less thermal energy need
35 be used in the downstream extruder sections for evaporating the
remaining water. A substantial energy saving results.

A further advantage of the novel process is that the extruder can

be operated at low [sic] temperatures than, for example, in the
40 process described in EP-A 534 235, so that the elastomer

component A and the polymers consisting of the components A, B, C

and D are processed in a gentler manner. Furthermore it is

generally possible to dispense with pressure-generating screw

elements in the devolatilization part, which subject the polymer
45 to considerable thermal and mechanical stress.
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Examples

30 Screw is to be understood in each case as meaning a twin screw
rotating in the same direction. The designation of the extruder
sections which is used in the description is stated in brackets.

a) Extruder configuration I
35
A twin-screw extruder of the type ZSK 40 from Werner and
Pfleiderer, Stuttgart, was used, said extruder consisting of 12
sections. Their arrangement in the downstream direction was as
follows:
40
Section 1: Length 4 D, unheated, with metering orifice at the
top, which is provided with a metering means ESB 45
from Werner and Pfleiderer, and neutrally conveying
screw
45 (Metering section 2 for elastomer component A).



t he pol ymP058/433Rke extruder at either one or nore points, the product
properties can be changed advant ageously. Conpared with the prior art
processes, the novel process 15 furthernore has the advantage that no
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extruder sections whi I N rackets

scription.is
a) Extruder confi gura ]lng:S%qﬂc?vﬂrhdeg’g‘f E?le’d'é:F 5P t 75K 40
from Wther and Pfl ei GH%?*—J-"St aﬁt@%?%rdmase%@wt%arae&%sfwe ’%"mﬁeé‘tl ng
of 12 sections. Their ther&inpenwatardinheldvenstarshiohdi assedigtedas as
fol lows: 40 Section ldewatenigighodificeiinegeetiomiz Hsmetering orifice at the

top, which is provi dedsyhddre? s&BLE6H NG, %ggspglsg 45 from Werner and
Pfl ei derer, and neutral y conveyi ng screw 45 (I\/bt erl ng

sectio for.ela nmponent 0050/ 47371 34 Sect | Length
4 D, u%‘?zgleé’am’\h f’h d ﬁﬁ? 4n8 oFPﬁ%?:teedat Wf‘ﬁﬁmftop?r(lﬁ&f"@sl‘?f‘ Byt r uder
barrel in the form of CANWR¥IBo/EEEYfi gure eight with its |ongi tudl nal axis
in the conveying direction), which is provided with a 5

retaini ng seetesh Bnd cenyeyiNng,sheeved Syienzbat@ndl oRidicé rhiroupnrt) .
Section 3: Length 4yRichiniRakede ¢ HAYheP s fiLeer6@NE& By Jﬁ@@x?éi'd}g
bl ock Qﬂp t hread Oppoagﬁé?t§§ % ﬁecé%%gaﬂqu(%Pom Werner and pé¥e&ﬁ$£&9ﬁ

retarding el ements I
9 e screw o% the main extruder contains conveying

elements and kneading blocks
(Section 4, in which the melt of the thermoplastic
polymer B is fed in).
25
Section 6: Length 4 D, heated, without orifices, with a screw
section which contains kneading blocks
(Plastication section 5).

30 Section 7: Length 4 D, heated, with devolatilization orifice at
the top and conveying screw, devolatilization is
operated under atmospheric pressure
(First devolatilization section 6).

35 Section 8: Length 4 D, heated, with devolatilization orifice at
the top and conveying screw, devolatilization is
operated under atmospheric pressure
(Second devolatilization section 67).

40 Sections 9-12: Length 4 D each, heated, without orifices and with
conveying screw (Discharge zone 8, front part)

Termination: Die strip with cylindrical holes

(Discharge zone 8, rear part).
45



the first Q0BMI4HM3I¥L el enent and the associ ated dewatering orifice in
Section 2 is 3 D (Squeeze section 3, rear part). 15 Section 4: Length 4
D, unheated, without orifices and with conveying screw. Section 5: Lengt h
4 D, heated, with lateral orifice thggugh which the nelt of polynmer Bis
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pol ymer B Qssrdweckxierpal/Psc8ectinemnd:; 15 Letryt (Th8 BETHR88d2 WWehodShérifi ces,
with a scrdagigaeti on whi ch contains kneadi ng bl ocks (Pl astication section

5). 30 Sction 7: Length 4 D, heated, with devolatilization orifice at
the top argh conveyi ng+SuHEW colfiQuabtiomatd on is operated under atnospheric
pressure (First devolatilization section 6). 35 Section 8: Length 4 D,

heated, with devolatilization orifice at the bo and _conveyi ng screw,
dovol ati | i% ErerEet SXEIRERE (NuheaENBe ARK 40 BFal s HEERFELuBhd

devol ati | iIEESigareectItottaert, Anssagedonkrisl eXtrpderaPnsiptng Pt Heat ed,
wi t hout 1@rsedtdessanthedirt Rrranyamantg isctiey dd@instheayalizensi8n wasoms part)
Term nati ofs1lowe:strip with cylindrical holes (Discharge zone 8, rear
part). 45 0050/ 47371 35 The screw dianeter is D =40 nm The screwis

deep-flighted.(large fli t he .flLi .at | r] .,
ext ernal / eec(rq.'rl'(f),h'l |Eht erLr?élg%sgi&'S_g%h%g?é’c%é@khggé%pﬁ%pv%gfﬁ?iﬁ) ageg‘lﬁlgin. 5 b)
Ext ruder configurati of%Pr ¥0i%h rf—ssé’FBW‘i?& Piddér & gre st ne ?gafzssﬁséq Prom

Werner &hd Pfl ei der er fromytespan anfaBilgideresa| ﬁn‘é%ﬁﬂm‘ég EPRIVEYiiRg of 12
10 sections. Their arrsmxrgenent in the downstreamdirection was as foll ows:

Section 1: Length 4 BetepbeqtR@dtivht H o @labgomst fdomponént e .

Section 2: Length 4 D, unheated, with dewatering orifice at the
20 top (bore in the extruder barrel in the form of a
horizontal figure eight with its longitudinal axis in
the conveying direction), which is provided with a
retaining screw, and conveying screw
{Squeeze section 3, front part).
25
Section 3: Length 4 D, unheated, without orifices, contains
kneading block and thread opposite to the conveying
direction as retarding elements; the distance between
the first retarding element and the associated
30 dewatering orifice in Section 2 is 3 D
{Squeeze section 3, rear part).

Section 4: Length 4 D, unheated, without orifices and with
conveying screw,
35
Section 5: Length 4 D, heated, with lateral orifice through
which the melt of polymer B is introduced by means of
a ZSK 53 side extruder (from Werner and Pfleiderer);
the screw of the main extruder contains conveying
40 elements and kneading blocks
(Section 4, in which the melt of the thermoplastic
polymer B is fed in).

Section 6: Length 4 D, heated, without orifices, with a screw
45 section which contains kneading blocks
(Plasticating section 5).



t op, whi choosopresizded with a netering neans ESB 45 15 from
Werner and Pfleiderer, and neutrally conveying screw (Metering section 2
for el astoner conmponent A). Section 2: Length 4 D, unheated, with
dewatering orifice at the 20 top (bore in the extruder barr el
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Length 4 D, ea ed out Section

ar. :
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el enent s0and kneadi ng bl ocks (Section 4, in which the melt of the

t her nopl astsieet poth Yoeer Ee:hc,ethf e;d Di, nﬁea@ﬁﬁt wah61ateﬂaqnﬁébe14u@ oreatesl,

wi thout orifices, wth,a g_lg ded with s cigtalns
kneadi ng bl ocks (PI ast | catl i Vl od with a eCtIQOI’l

Congth 4 D, “hoat od, —wi FRCTRATSN A6FPTOMN H“oF'i‘?‘i" 50% 246 Whveyi ng
screw, devol atilizati oRF}&ldss @Féf etheffeevalhu eCPRFR LS
devol at il5 zati on secti gqqmegylr@egﬁemntga andLbngadlln@ Dloweat ed, with
devol atilization orifi ¢rurihdrh@etbporad iaowkbyh ngmesebﬁmnei&\sotaaﬁdlaami on
i s operated under atnogpbefdd iRl egsske dadegond devol atilization section
6'). 10 Section 9: Length 4 D, heated, with lateral netering orifice
Section 10: Length 4 D, heated, with orifice at the top which is
20 provided with an inlet connection;
Screw with kneading blocks
(Further section 7 in which the components C and/or D
are fed in, rear part)

25 Sections 11-12: Length 4 D each, heated, without orifices and
with conveying screw
(Discharge zone 8, front part).

Termination: Die strip with cylindrical holes
30 (Discharge zone 8, rear part).

The screw diameter is D = 40 mm. The screw is deep-flighted

{large flight depth) and the flight depth ratio

Dscrew, external/Dscrew, internal i 1.55. The screw has a two-flight
35 design.

c) Extruder configuration III

A twin-screw extruder of the type ZSK 40 from Werner and

40 Pfleiderer, Stuttgart, was used, said extruder consisting of 12
sections. Their arrangement in the downstream direction was as
follows:

Section 1: Length 4 D, unheated, with metering orifice at the
45 top, which is provided with a metering means ESB 45
from Werner and Pfleiderer, and neutrally conveying



whi ch is po0s0ded3Wtth a ZSK 25 or ZSK 53 side extruder (depending on

t hroughput, from Werner and Pfleiderer); the screw of the main extruder
contains 15 conveying el enments and kneadi ng bl ocks (Further
section 7 in which the conponents C ggy/or D are fed in, front part)
Section 10: Length 4 D Dheated, with orifice at the top which is 20
provided with an inlet connection " SCI’§ h]aqkneadl ng bl ocks égurther
section 7 in which t he!COFdRENEECE YN ISPrEf FFEG TAPIER Bart) 25
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dianeter is D = 40 M hdhtcitheWrigutC@Byht | BHed 1kl 86 tfuldllabi gepf hh and

the flight depth ratio, ec{fgg95g§£e§ﬂ%ﬁcjt &Y r] l}mrplt gLN o‘;l%e ?éh The

screw has a two-fli ght nflguralon 111

twi n-screw extruder of ?W‘Felr{lfﬁesiﬁ?{’ﬂdmfir SANVRFRS s§ﬁ8W40 Pfl ei derer,
Stuttgart, was used, s&FErsexisauaeze cediioni g Bfont2pP3Ekli ons. Their

arrangeri®nt in the downstream direction was as fol | ows: Section 1: Length
4 D, unheateétiom thr Meteddtly 40D, fhmeeaadedt,heléi'éout orifices, cdn®Rin®hich is
pro;n dﬂj wWith a nmeteri HQeé%i%SS rﬂ%z@r&?ﬂos&% E’&'@ied%ﬁpﬁ(reyﬁf&j
neutral ly conveying I ri.ng, sec

el ast omer conponent A) Q%S&t b Z% getal%%lﬁ g@%% tgef' c;dls(%gnfgﬁ kgé i

orifice at the 5 lrSttBtW’@ e‘f“ﬁ‘éé&dr %ra%ﬂq“éﬁ:efintheform
of a horli%zontal fi guredé‘i’%ﬁﬁrWt ﬁrq.fzscq dagPeetiamal? 4%i 8 Pn the conveying
direction), which is p(birsicecquethe ssaaztiannB ngresar @artand conveyi ng screw
(First squeeze section 3, front part). 10 Section 3: Length 4 D,

unheated, WebPpst i fteR§en QOB amﬁem%adwgh t&é%&'%ei’-ﬁlﬁi t&fﬁﬁl@eOQPOé{ée to
the conveying directi ogogs(b&t aEg| Do & xq__ggag b:}xhr% ﬁt&[ﬂé:efor tyeen
20 horizontal figure eight with its longitudinal axis in
the conveying direction), which is provided with a
retaining screw, and conveying screw
(Second squeeze section 3’, front part).

25 Section 5: Length 4 D, unheated, without orifices, contains
kneading block and thread opposite to the conveying
direction as retarding elements; the distance between
the first retarding element and the associated
dewatering orifice in Section 4 is 3 D.

30 (Second squeeze section 3’, rear part).

Section 6: Length 4 D, heated, with lateral orifice through
which the melt of the polymer B is introduced by
means of a ZSK 53 side extruder (from Werner and

35 Pfleiderer); the screw of the main extruder contains
conveying elements and kneading blocks.
(Section 4 in which the melt of the thermoplastic
polymer B is fed in).

40 Section 7: Length 4 D, heated, without orifices, with a screw

section which contains kneading blocks
(Plastication section 5).

45



the first GOERQAHAIXL el enent and the associ ated 15 dewat eri ng
orifice in Section 2 is 3 D (First squeeze section 3, rear part). Section
4. Length 4 D, unheated, with dewatering orifice at the top (bore in the
extru_der barr_el i_nthef_ormof a 20 38 _ _ h_orizonta! figure eight
Wih & reraain SlTo et B eERRN D BerBEL e Ol e R By e
front part). 25 Secti\(l))értfeS?'op ar_rga/n ct\éﬁvgyﬂ?g us\#ﬁegfe(g? %Satqﬁg‘%g%}(? il(‘:‘;es, ’

contai ns kneadi ng bl o@PeZAHeS 1t BpPosRReF Lo PERESWshveyi ng direction as
retardi ng el enents; tHSegpndatrelosihbeatidre seeksen rédt-ar di ng el enent and
the assosi ated dewatering orifice in Section 4 is 3 D. 30
(Second sogmazenseet i QRndth 4 RS Heakbd, wwadd ideRobatililzrgbh drikideeated,
with lateral orifice thiough WU QnlBe:inR!derly, t BEvPRIITBLaBidis iight roduced
by neans of a ZSK 53 sj de ?xér unccl‘l«%}arr ég_'r om Wériréer andur3e5
Pfleiderer); the scr eWwror 2the HEIH ,x??ﬁ%{é * COR’F?& P conveyi ng el enments and
kneadi ng bl ocks. (Sect(S§5oRd JeYiaEALILRRIRN 5S6E1PM e Pher nopl astic pol yner
Bis fed0in). 40 Section 7: Length 4 D, heated, without orifices, with a
Screw sectsentivhi ¢h: caringiths4 kmeagiangd bl wickts 1lglPbast inkaierangsecifiae 5). 45
0050/ 47371 38 Section yiich LeNGidvided wheRtLdsxnbs hs dlpy akathbdz atéren
orifice at the top anquGopycylfgaaber) Heul abblyz8t 198 haiQRelAled under
S evolatil bat i %

at nospheric pressure ( e%pnd 1 On _sec egtion 9:

RN ion 6)..
Length 4 D, heated, wiSH 8808 RVIH288i Hr° O Egéa]fnet 4788 %%if conveyi ng
screw, dBvol atilizati dfurshgpeteqtd@nuhder HWrirhsphe rfEmnenestsre qddenny
devol atilization sectiane éey. in0 fZeoti partdld: Length 4 D, heated, with
| ateral metering orifice which is provided with a ZSK 25 si de extruder

(from Ver ngsctéidaf het dafeigkh 4 he, Heaewdplwitie JRichcs et ithR ceptiig is
conveying el ements E”"%nggﬁgﬁeréﬁ %$k§nlet connection; screw with
20 kneading blocks
(Further section 7 in which the components C and/or D
are fed in, rear part).

Section 12: Length 4 D, heated, without orifices and with
25 conveying screw
(Discharge zone 8, front part).

Termination: The strip with cylindrical holes
(Discharge zone 8, rear part).
30
The screw diameter is D = 40 mm. The screw is deep-flighted
(large flight depth) and the flight depth ratio
Dscrew, external/Dscrew, internal 18 1.55. The screw has a two-flight
design.
35
d) Extruder configuration IV

A twin-screw extruder of the type 2ZSK 40 from Werner and
Pfleiderer, Stuttgart, was used, said extruder consisting of
40 12 sections. Their arrangement in the downstream direction was as

follows:
Section 1: Length 4 D, unheated, with metering orifice at the
top, which is provided with a metering means
45 ESB 45 from Werner and Pfleiderer, and neutrally

conveying screw



15 0050/473 r t her section 7 in which the conponents C and/or D are
fed in, front part). Section 11: Length 4 D, heated, with orifice at the
top which is provided with an inlet connection; screw with 20

kneadi ng bl ocks (Further section 7 iggwhich the conmponents C and/or D are
fed Dy rear part). Secligedfng SkERGLY # ddx BEALEheRicbiBUhel | Cos and
wth 25 conyveylng screw scharge zone 8, ont part).

Term nation: The strip ofﬁa’f: 18¥&ical hol es (Di scharge zone 8, rear
part). 30 The screw dianeter is D =40 mm The screw is deep-flighted
(large fliSgetigap?h) andengibhf4 ighunbeptdd s aithowk eanificest ewitdl /D err],
internalsis 1.55. The secpavepns; acrewe-fl i ght design. 35 d) Extruder
configuration I'V A tw nypetem mxideddesnof fdie el ¥PEonEeIK ARpba&MR I ner and

Pfleiderer, Stuttgart, vas, ).sai d extruder consisting of 40 12
sections. Their arrangenent Tn t'he downstream direction was as foll ows:
Section 1: Length 4 D, unheated, with nmetering orifice at _the top,

which is pieskiged3wi t h &erstlri By wphpsted, with déwatering opbfices aty om
Werner dhd Pflei derer, &heé bept (hallley ipgovive Extguder evarrel0@80tkE FHEm39
(Metering section 2 for ol ashéridontaupoigitie Aighorwidtd ipar Longiertinad 2:
Length 4 D, unheated, Wakhguin At keRSeyitd MiPection) contains, dNveying

Met er i ti . > Sect i 3:
Cangth 4 Dy unheat od. Wik ey o eaaRbe ?{9%3“? jRrodiBhaPBhidas 56¢) 01, T

vatering orifice at. . :

(hole in the extruder b&PP&FLFH %&?‘go??ﬁ“b%ﬂé‘?h S FREISRGRt with
its lonyPtudinal axis i PetHEeR ik filhgt dreteddiog)etemand A8d BRe r et ar di ng
el enents, kneadi ng bl oclassndiztedadvepposnd @riditdeixdndePi ng direction;

t he di stance 15 (First squdeeizeegectivh Biyrst retarding el ement and the
Section 4: Length 4 D, unheated, with dewatering orifice at
20 the top (hole in the extruder barrel in the form

of a horizontal figure eight with its longitudinal
axis in the conveying direction), provided with a
retaining screw, contains conveying screw and, as
retarding elements, kneading block and thread

25 opposite to the conveying direction; the distance
between the first retarding element and the
associated dewatering orifice is 1.5 D
{Second squeeze section 3').

30 Section 5: Length 4 D, heated, with lateral orifice through
which the melt of polymer B is introduced by means
of a ZSK 53 side extruder (from Werner and
Pfleiderer); the screw of the main extruder
contains conveying elements and kneading blocks

35 (Section 4, in which the melt of the thermoplastic
polymer B is fed in).

Section 6: Length 4 D, heated, without orifices, with a screw
section which contains kneading blocks
40 (Plastication section 5).
Section 7: Length 4 D, heated, with devolatilization orifice

at the top and conveying screw, devolatilization
is operated under atmospheric pressure
45 (First devolatilization section 6).



associ at e@05OfH7STiIng orifice is 1.5 D (First squeeze section 3). Section
4. Length 4 D, unheated, with dewatering orifice at 20

the top (hole in the extruder barrel in the formof a horizontal figure
eight with its longitudinal axis in ge conveying direction), provided with

Rnead: no. Hectiof8: o ﬁ?égéﬂ%g%e'“@g“é&f WA oyt ili3RE1 W J42TB S
S FhR PR ARG FORCYAREr ATy SRS EPTadiTy PrgeK

direction; the distance ]
associ at ed dewat eri ng oPPFY®RR jthe) 180 rdevgdagadigy vk, @dEL¢8%9m 3'). 30
Section 5: Lengt h depplatddiigationt¥s loperabed oriderc atmgrhegicwhi ch t he
nmelt of polyner B is inbressiessd by neans of a ZSK 53 side extruder (from

Verner and Pfleiderer); (5ot RWohti N dioR SXE£iHIEKG-GONt ai ns conveyi ng
el ements and kneadi ng bl ocks 35 (Section 4, in which the

melt of the ther | astic_pol yner is fed.in),_ Section,6:. Length 4 D,
nent ed waAREAEhoP 1 cetenies 'Y o Brafedodithn airit TBHELINE FISAaP n
bl ocks 40 whieh| ks prexifed widd poRSE)25 GEcEfknY:side | ength 4
D, heat®¥, wi th devol at ekkrzadénrdepehiitng am threotgpund fronazineg sodew,
devol atilization i s opepéleidernsdgr; aheUsqHwl of Phe€ Iwine efbruder
S, FIDF SL dfvg| atl ltlhzgtl OPcS_ﬁeaiz@Hl_c%hveyi?@%i%éE%Z laftd x2R8HERY Blocks Length

, eated, W evo | . (S} yl Ng ScCrew,
and kneadi ng bl ock bet \Aggerhpf%%t ts\%o%tighoi Cjtenl %%%F %l%é)g:ro?\p?%%g{y%

5

evol a i
devol atilization is opef“&géﬂr Jhde# ?%(m%‘b'h Pgtgpart) pressur e
(Second!¥evol atilization section 6'). Section 9: Length 4 D, heated,
with | at erSdctienet@ng ofehgte Wi,cheasedr oxitiedrivf ide atZ8ke 2&omwhZ8K 53
si de 10 axt preeideddependamndiniett Bommedyivh; from Werner and
Pfleiderer); the screw gbrbhe, {8 RneXtimgai1oer8t ai ns conveying el ements and
kneadi ng_ bl ocks (Furt her z§eehd 0N ef+liBn W G Wd8nCOMP YEBbRe SR/ Or D are

fed in,front part) 15 and/or D are fed in, rear part)

Sections 11-12:Length 4 D each, heated, without orifices and with
conveying screw
(Discharge zone 8, front part).
25
Termination: Die strip with cylindrical holes
(Discharge zone 8, rear part).

The screw diameter is D = 40 mm. The screw is deep-flighted

30 (large flight depth) and the flight depth ratio
Dscrew, external/Dscrew, internal is 1.55. The screw has a two-flight
design.

e) Extruder configuration V
35
A twin-screw extruder of the type ZSK 58 from Werner and
Pfleiderer, Stuttgart, was used, said extruder consisting of
10 sections. Their arrangement in the downstream direction was as
follows:
40
Section 1: Length 4 D, unheated, with metering orifice at the
top, which is provided with a metering means
ESB 45 from Werner and Pfleiderer, and neutrally
conveying screw
45 {Metering section 2 for elastomer component A).



Section 1®050/47873¢ h 4 D, heated, with orifice at the top which is
provided with an inlet connection; screw with kneadi ng bl ocks (Further
section 7 in which the conponents C 20 and/or D are fed in,
rear part) Sections 11-12:Length 4 Dgeach, heated, w thout orifices and
with convayldagogcs ew (Dﬁéfigéﬂ 9 17 OBnbacdd Oﬁatﬂaéév)ate%én-?retgpirﬁ%te' Die
crew

strip with cyllndrlcal S ezone

dianeter is D= 40 mm cé%v eep 5 tﬁPd%r %r%eg %‘é We ﬁfmdept h)
and the flight depth raPifoad]f%frlrantékt%Jr%e/ Bﬂ&?'f]mﬁhnﬂéﬁné?nql&uﬂlss The
screw has a two-flight @&dsgin tde Exnvexiag donectiomt,i onovidsd Aitthi a- screw
extruders of the type ZSKeb8itimyns@eeneramhdohiegintpreeirewst aid Jaicadings

used, said extruder conghstk khdPkniBadesdy d%ﬂ%e {beide 2bhasganEnt In t he

dovvnstream direction vvaglgé éﬂ“ %‘Q’Sr égr Qm ks thgeg &

nheat ed, th neterin ce . at to g 0 tha
ﬁeterl ng rr;mans ESB 4|5 ?PS%Y?/%’? & §ﬁﬁsbfrl'é)cla FE? ella%’ﬁpnlrre\élflgafr ) conveyl ng
screw 45 ase%%ﬁq%eeyéww Qrﬁé%c%lle{étséﬁﬁm&cﬂwﬁén nP A) .

0050/ 478¥1 41 Section 2(First |ssivgehedsegtiorhéated, with dewatering orifice
at the top (hole in the extruder barrel in the formof a horizontal figure
ei ght W t lydcte oh 0N tu?maal;tm 9, ﬁnBQ&té@nVﬂiéhn@ev@ﬁtre%‘i'hbo&}lfﬁeo‘égded wi th
a re [ n y cr.ew, ng

bl ock and thread opposi %Q &f aﬁ:ﬂé’ lg mci%g}érgeb%grea iﬁ %]iﬂ]g’ el emants
the distance between th °FW%‘F‘ tfésmf hEn¥ Fha‘nth Bgég‘é

dewat erthg orifice in sét Fom eoaveying dipection), provided Yk ¢t squeeze
section 3). Section 3: retaiming lscge®, amheangdying tderggwatering orifice at
the top (hole in extrudgsebaiid aelqueezéheedtgion of , aftwrd paptal figure eight
with its |ongitudinal axis
Section 4: Length 4 D, unheated, without orifices, contains
20 kneading blocks and thread opposite to the
conveying direction as retarding elements; the
distance between the first retarding element and
the associated dewatering orifice in section 3 is

3D
25 (Second squeeze section 3’, rear part).
Section 5: Length 4 D, heated, with lateral orifice through

which the melt of the polymer B is introduced by

means of a ZSK 53 side extruder (from Werner and
30 Pfleiderer); the screw of the main extruder

contains neutral and conveying elements and

kneading blocks

{Section 4, in which the melt of the thermoplastic

polymer B is fed in).

35
Section 6: Length 4 D, heated, without orifices, with a screw
section which contains kneading blocks
(Plastication section 5).

40 Section 7: Length 4 D, heated, with devolatilization orifice
at the top and conveying screw, devolatilization
is operated under atmospheric pressure
(First devolatilization section 6).

45 Section 8: Length 4 D, heated, with devolatilization orifice

at the top and conveying screw and kneading block
between the two devolatilization orifices,



15 0050/47371in the conveying direction), provided with a retaining
screw, and conveying screw (Second squeeze section 3', front part). Section
4. Length 4 D, unheated, w thout orifices, contains 20

kneadi ng bl ocks and thread opposite 40 the conveying direction as retarding

el ements; the distance &’&Fd’ﬁ‘%ﬁl&?&t{dﬂ 56 gS&HtgécgngeE@HEéBhe%@ the

associ at ed dewatering orifice in section

(Second squeeze secti onPFESW &,y part). Section 5: Length 4 D, heated,
with lateral orifice thﬁﬁf’@’rﬁ‘%ﬁ?&ﬂlﬁwlﬁéﬂﬂ%fsﬁ%%oﬁyher B is introduced
by neans of a ZSK 53 side extruder (from Werner and 30

Pf | ei desesgctidre 93a0ew Déndtre 4nhi Bacixt hedeed conitdions oeif icds and withveyi ng
el enents and kneadi ng b ihgesér&n 4, in which the melt of the

t her mopl asti ¢ pol yner n j X Length 4 D, heated,
phastic polynmt gb SsdridgbMonss V\E?%ﬁ?%a@ct . 9

wi thout orifices, wth Scr ew sect ! on i ns kneadi ng bl ocks
(Plastication, sect|0n5 40 Section 7: Length 4 D, heated, with

devol at i | PEERIRAFION:f | CRieSHTRR Vobh MV ingriesd H‘t‘?l§érew devol atilization

i s operl® ed under at nosphiadhargeessns 8 ,( Eeastpatehol atilizati on section 6).
45 Section 8: Length 4 D, heated, with devolatilization orifice at the

tOpf and CceRY¥ey:ns, a%ggvc@@qgk@eladwgmbl eak betaran hgeﬁlygg%sgal aL ilization
ori |ces (6] I e al at Nnos eric
a8 Flaals dosh BN, Bhe drBhL éei g8 i

pressure I'zat1on ion 9+10: Lengt h 4 D
each, heat® %Fe"'«/\F’E‘ﬁé‘tﬂl/ Barey cinsermy Jvﬁtlh ?50n3 sr‘the?c B ¥ WOchAFERE Zone 8,
front & ?SI%Tm nati on: Die strip with cylindrical holes 10
(Di scharge zone 8, rear part). The screw dianmeter is D= 58 nm The screw
i s deep-f lfyghkrtriderr genEli @it idaptih) and the flight depth ratio Derr],
external/Derr], internal is 1.55. The screw has a two-flight

A twin-screw extruder of the type 2ZSK 40 from Werner and

20 Pfleiderer, Stuttgart, was used, said extruder consisting of
12 sections. Their arrangement in the downstream direction was as
follows:

Section 1: Length 4 D, unheated, with metering orifice at the
25 top, which is provided with a metering means
ESB 45 from Werner and Pfleiderer, and neutrally
conveying screw
(Metering section 2 for elastomer component A,
front part).
30
Section 2: Length 4 D, unheated, without orifices, with
conveying screw and a kneading block with
back-conveying pitch (metering section 2 for
elastomer component A, rear part).
35
Section 3: Length 4 D, unheated, with dewatering orifice at
the top (hole in extruder barrel in the form of a
horizontal figure eight with its longitudinal axis
in the conveying direction), contains a short
40 transition zone with a length of 0.6 D as
retarding elements, a kneading block and a thread
opposite to the conveying direction; the distance
between the first retarding element and the
associated dewatering orifice is 1.6 D
45 (First squeeze section 3).



15 desi gn.0050/@&37ider configuration VI A tw n-screw extruder of the type
ZSK 40 from Werner and 20 Pfleiderer, Stuttgart, was used, said extruder
consisting of 12 sections. Their arrangenent in the downstream direction
was as follows: Section 1: Lengt 8§34 D, unheated, with netering orifice

at the 25gection 4: Leh8Pn MY, ChnhSatdPViAed dbddteriMBt 6F1iFLdRANS ESB
45 from Werner and Mletggrgé &‘t%ci ncia#t{hl Ie&t%? g@%@%ﬁcgg\% Sh! N9
section 2 for el astoner conpo%e,n 5\, ront “par. E | ectlgn ; , kength
4 D, unheated, without G&Fifil¥stzoRteh ThitRey PGPSR a8 SORHEREAG bl ock
wi th back-conveyi ng pit @lgntR diiengoseeyinsth direegtiei las PsAEEdedidhent A,
rear pard). 35 Section etainingerngirbws Eyntailmsatenivewiinighsdeswatard ng orifice
at the top (hole in extiideaifaiekki dnd hehrdedtmoppositeorbzend al figure

eight with its | ongitudi i: Veyi i i . tains a
Shgrt Pn g BabeMUiS dilebPEof YY %)é'tg?%ﬂ{g[ %@g?@ﬂ%s, GO

. . . 6
retardi ng el enents, a kr‘?étggd?ﬁ%é ble%g'ﬁégzﬁl%mt{lﬁrs ar_tg%p%&gt 89?%erfl%n2a%gonveyi ng

direction; the distance B8t 3ReFiateds fieeaterangy aF hei< éfeht>dhd the
associ at@d dewat eri ng or(iSererd jsqueegeses-ion 3). (First squeeze
section 3). 0050/ 47371 43 Section 4: Length 4 D, unheated, wth

dewat er i nGsetlibhCs: at t henheR 4 ol fehBed Nari®nt HHEEFa D@k cé Neidtighor m of a
horizontal figure eight w‘#i%ﬂS{ﬁes neQR9bE L@lé‘@olgé!teﬁé N & RGe EORYGRM B

direction), provided wt . i ni sclew, contains
conveyi Qg screw and kneZ&2Rg ®f c?cl?sgna%?ﬁ%ea&x&gg%%]ft@%‘ {Jﬁ’éﬁecror?\%lyi ng
directibh as retardi ng EfdR_AR%ETr Iih&h| 3FERE OTHERQRAH Y BELFRIRE r et ardi ng
el enent and t he associ atcettdenmtaomveying idlepents dand Xpeg@ing blocks
(Second squeeze section (Septi&edt ii@nwhich the @Bt hofl Hhe hBatwshlastiib
lateral orifice throughpsisRbrtdasmebl of)the polynmer B is introduced by

20 Section 6: Length 4 D, heated, without orifices, with a screw
section which contains kneading blocks
(Plastication section 5).

Section 7: Length 4 D, heated, with devolatilization orifice
25 at the top and conveying screw, devolatilization
is operated under atmospheric pressure
(First devolatilization section 6).

Section 8: Length 4 D, heated, with devolatilization orifice
30 at the top and conveying screw, and kneading block
between the two devolatilization orifices,
devolatilization is operated under atmospheric
pressure
{Second devolatilization section 6°).

35
Section 9: Length 4 D, heated, with lateral metering orifice
which is provided with a ZSK 25 or ZSK 53 side
extruder (depending on throughput, from Werner and
Pfleiderer); the screw of the main extruder
40 contains conveying elements and toothed mixing

elements
(Further section 7 in which the components C
and/or D are fed in, front part)

45



means of Q038K4337di de extruder (from Werner and 15
Pfleiderer); the screw of the nmain extruder contains conveying elenents and
kneadi ng bl ocks (Section 4 in which the nelt of the thernoplastic polyner B

is fed in). 20 Section 6: Lengt44 4 D, heated, without orifices, with a
screw secige@pi¥hi Q112QN1.8hdh MNeadhel, Heoklky, (1P @RdeC BEi PP BrdOP 1 B -
Section 7: Length 4.0 cheated., th devolatlllzatlon orifice 25

at the top and conveyi ng_scr.ew, ion |s oper at ed under
at nospheric pressure (F?P%T RR&IS) é?P?aézat r6’ﬁ‘ s%%‘ftr on 6). Section 8:

Length 4 D, heated, wth devolatilization orifice 30 at the
top and %myhﬂgimr ewPiangtkipeadthgepliock ibal viewlest he t wo

devol atilization orificepiscleateleazbhé z@f ireari papper at ed under at nospheric
pressure (Second devol atilization section 6'). 35 Section 9: Length 4

D, heated ré@tcﬁra%gtggt |Dng %IXFA \@hlsgpe %ngﬁiﬂﬁf a ZSK 25 or

ZSK 53 si c? ner | ei derer);
the screw! ﬂﬂe F'&H 46R lglig‘ epth ©8nt ai ns conveyi ng

el ementX0 BsckevoekiredalfPrimg ehtement 35 (Fhd- hé‘hes@éﬁ"\bﬁﬁ fntwirifdighhe
conponent sle€ignd/or D are fed in, front part) 45 0050/ 47371 44 Section
10-12: Length 4 D each, heated, vm'thout orifices and with conveying screw

(Di schar ggjyzone 8, fgxqggd@prganflgu;ﬂ{g,{lq,tﬂon Die strip with cylindrical
hol es (Di scharge zone 8, rear part). The screw dianmeter is D= 40 mm The

screW|s deep-flight ed Iar e flight depth) and the flight depth ratio 10
S err] Toh Pinr s Frernaes a s s Sk AR AT HerBEE st 11 | aht

desi gn. gpPfleiderer p§tpggrrivompisgusedi Grid pxisugen wopsier W ©ft ruder of
t he type 28Ks40tiommn \Bbeneramarshgement dior éthe Sbwhstgaram dwasctised wasaasl
extruder G@13o@kt ng of

20 Section 1: Length 4 D, unheated, with metering orifice at the
top, which is provided with a metering means
ESB 45 from Werner and Pfleiderer, and neutrally
conveying screw
(Metering section 2 for elastomer component A).

25

Section 2: Length 4 D, unheated, with dewatering orifice at

the top (hole in the extruder barrel in the form
of a horizontal figure eight with its longitudinal
axis in the conveying direction), provided with a

30 'retaining screw, and conveying screw
{Squeeze section 3, front part).

Section 3: Length 4 D, unheated, without orifices, contains
kneading block and thread opposite to the
35 conveying direction as retarding elements; the
distance between the first retarding element and
the associated dewatering orifice in section 2 is
3D
(Squeeze section 3, rear part).
40
Section 4: Length 4 D, heated, with lateral orifice through
which the melt of the polymer B is introduced by
means of a ZSK 53 side extruder (from Werner and
Pfleiderer); the screw of the main extruder
45 contains conveying elements and kneading blocks



12 secti o®950714di37 larr angenent in the downstreamdirection was as foll ows:
20 Section 1: Length 4 D, unheated, with netering orifice at the top,
which is provided with a nmetering nmeans ESB 45 from Werner and Pfl ei derer,
and neutrally conveying screw (Meterda®mg section 2 for el astonmer conponent

A). 25 Section 2: Leggthich @ iHMIeAde dheWnb i dsaher L Reridifbiseecat the

top (hole in the extrud N e; formof a horizontal figure eight
with its |ongitudinal g?ép‘?(# ﬁelgcg%@ev{)ﬁg direction), provided with a 30

retaining screw, and conveyi ng screw (Squeeze section 3, front part).
Section 3:SectioRejmfih 4LendthHereheat®d hatithert reiddcegontEihs® RAEEWI ng
bl ock arfd t hread opposi section Whi8B contains kneading ddrekyi ng direction as
retardi ng el enents; the (dissaireeibat yeetidoha)first retarding el enent and

t he associ ated dewatering orifice in section 2 is 3 D (Squeeze section 3,
rear part) ection 4; ng 4 D, t i.t.h . | Qri.fice
t hr ough vmslegﬁg?ﬁeﬂnel t %’F n?’f’u% J_(;%I' Bg?tﬁp'l Svjl:%ﬁt §%V£J%g§%q5kglﬁgésorgf &ééZSK 53
side extruder (from Wer ﬁért}é?‘l(qugf %g‘ﬁd‘é?lé‘?e)y;mﬁhﬁc’_é%‘f’e e8¥1'??§]1r?ﬁ‘itr’r°8xt ruder
45 10 cont &PnePERTEEy PRde | AROSPEe BRI BGeSEUFRg bl ocks

0050/ 47371 45 (Secti on 4Finswiderielehilimsttionf sebeidthénnopl astic pol yner B
is fed in). Section 5-6: Length 4 D, heated, without orifices, with a

SCrew 5 gection 8: $eRGLRN W) nhacON! 308 KOERAING i1BLOSKS dRlsasLi cation
section 5). Section 7: A_enc%th 4.D heat.ed, w th %e atlél zatl.an

V.0

orifice,at the top and aSnF/eei %sagr ef\fx?nvaeé’vlglc:‘af? e|“'_’z’at |ngn ?L%a ing block

i s opert ed under atnospPREYE s SUP edg e At Ligqhon oFi54€8%n section 6).
Section 8: Lengt h 4dpvokatitldgatipr hislopsrated junsroatoesgiagdcat the top
and conveyi ng screw, angrkssad ng bl ock 15 bet ween the two
devol atilization orificgsecéfydevbilhtzlzaionSsePeiod &d, upgeit garspheric

20 Section 9: Length 4 D, heated, without orifices, screw
contains conveying elements and kneading blocks
{Second devolatilization section 6°, rear part).

Section 10-11: Length 4 D, heated, without orifice, screw with
25 kneading blocks
(Discharge zone 8, front part)

Section 12: Length 4 D each, heated, without orifices and with
conveying screw
30 (Discharge zone 8, middle part}.

Termination: Die strip with cylindrical holes
{Discharge zone 8, rear part).

35 The screw diameter is D = 40 mm. The screw is deep-flighted
(large flight depth) and the flight depth ratio
DScrew, external/DScrew' internal is 1-55- The sCcrew haS a tWO—flight

design.

40 h) Polymer components used

45



pressure Q9884A4d3dadvol atilization section 6', front part). 20 Section 9:
Length 4 D, heated, wthout orifices, screw contains conveying elenents and
kneadi ng bl ocks (Second devol atilization section 6', rear part). Section
10-11: Length 4 D, heated, without ogéfice, screwwth 25

kneadi ng bh@cfélidgriﬁhéfgﬁt%Q@%egs Wt sBar ks é%ﬂgkbﬂerlébmponehgnﬂth 4D
each, heated, without or| fi ces and with conveying screw 3

(Di scharg a .Term pat.ion stri th cyllndrlcal
hol es (Di Z\cﬁa%%% ga riging 3 sﬁ‘?(?e?cp%ﬂ?‘g g?ﬁ 40 nm
The screw is Géébaﬂ}f]gl’ﬂeeer(?a*?‘ﬁé’lf RFERtat®ept h) and the flight depth ratio
Dscrew, Sexternal/Derr], internal is 1.55. The screw has a two-flight

design. 40 h) AP@fafmrpoaqmaﬁnﬁﬁ prepaded Strom B0GDfdeireht AbBrdher fs@lflowi ng

graft rubbers s\é@é@s USL B3 s 86RS AR EpeQI RN §bcbiu ke Jwa@ akta&qnahyper

conprising 5 g}aggs, kased,9n %M ;ret,paab Iagg rgg goutyl ‘acrylate 5 A
&3 o g 9

graft pol yner “was prepar ere har soft stages in

enul sion. The specific procedure was as described in EP-A 512 333, Exanple
1, Tabl¥® 1 onlpagetage jbard camg):st age (hartetdyiepethacrylate + @J@tyﬁ I

rret hacryl ate + ethyl acrylate + al kyl nethaxryllate dethrtlagetiiacnfytlafterst
shel I'): n- Bahy! sedde/| (@bt +£Ets @Re1r) Al kMLBﬂEjriTEHHrX{'laE@ Brsiy&teﬁee (hard
second shell): Methyl nethacrylate 15 1k 1 methac y d hel 11 :

+ ethyl acryl IIy t hacr t s e

n- ButyI acryla %%,—8 yr(elﬁg8+ e?ﬁq&él & %ﬁgcrﬁ SHY haf:r 1ienard fourth
shel 1) :3\et hyl et hacryl ate + et hyI 20 4 ethyl acryla

acryl ate. The nononer stated first for eacheshageyladet he mai n nononer in
ternms of quandithystddee (soéti phimal etedi pft padutydr anagldtd tHesedraxid Wit h

suction and dewat ered by neans of a + allyl methacrylate
5th stage (hard fourth shell): Methyl methacrylate + ethyl
20 acrylate.

The monomer stated first for each stage is the main monomer
in terms of quantity. The precipitated graft polymer was
filtered off with suction and dewatered by means of a

25 pilot-scale centrifuge to the water content stated in the
Tables.

A-2:Graft polymer based on butadiene and n-butyl acrylate,
grafted with SAN
30
A mixture of vinyl methyl ether, n-butyl acrylate and
butadiene was polymerized in emulsion and the latex was
agglomerated (average particle size dsg:310 nm). Graft
polymerization was then carried out with a
35 styrene/acrylonitrile mixture. Further details are given in
EP-A 62 901, page 11, line 1 to page 12, line 14 (Example 2),
the precipitated graft polymer being filtered off with
suction and dewatered by means of a pilot-scale centrifuge to
the water content stated in the Tables.
40
A-3:Graft polymer based on butadiene, grafted with SAN

Butadiene was polymerized in emulsion, the latex obtained was
agglomerated, a latex having an average particle size dsg of

45 238 nm being formed, and graft polymerization was then
effected with a mixture of styrene and acrylonitrile. Further
details are given in German Published Application DAS



25 pi 185G ¥ kentrifuge to the water content stated in the Tabl es.
A-2: Gaft pol yner based on butadi ene and n-butyl acrylate, grafted with SAN
30 A mxture of vinyl methyl ether, n-butyl acrylate and butadi ene was

pol ymerized in enulsion and the |ateg7was aggl onerated (average particle

i ze dlerr]: 310.43) 966 aldiunl X”Eiirzé‘tlboﬂov\@&l%e") CRIdd 6, OkheW th a 35

/ | 62 901,
e TS e Bt Ealid bt syl oEhg dorelred ¥y heoho 7 3,77 301

pol ymer bei ng 331]1°tteg‘ég f"fe”\ﬁrtlﬁ“%%ctﬂ &'Hegﬁﬂt%\ﬁ&%%ﬁ HAtedahd e a

pi |l ot -scal e céidesuge to the water content stated in the Tabl es. 40

A-3: Gaf$% pol yner based on butadiene, grafted wth SAN But adi ene was

pol yneri zexl-4:rcreiftl poLymert HRAskat 6% Hbudiydeseryiatagghpapiad @drhasimt ex

havi ng an average particle size d[err] of 45 238 nm being forned, and
graft ponrrerlz i en ffect W xt f. St rene nd
acrylonitrile. %t“t?g Ecl?l]:?f'é]t"’\ g %ocl)g%‘ lzgd %lemmang u%?ol snf%f é gﬁrﬁbanl on
DAS 0050/ 47%“7‘%5&?112‘:‘212971"966 136t rh‘i“’éngl?fhea"ﬁaﬁs B%‘T‘i}ﬁr}eﬂl T$E27, the
preci pi 1@t ed ¢isaf of pba3yrmr bét@@@%ﬁ@m’wl@flﬂmmwreawpf-l ot-scal e
centrifuge to driuftwabbymexiniednbned atrdd latéke Flakthes. détai16 akeé gilenTer

based on n-buty r@chyhed 34859ré61ﬁ}€hw t hindd 1o-But Yexassdd al)g was .

pol yneri zed W'cfé%v §e9£9 Shd 4 Bgr %“b?”%@ﬁ%u&% g'&’@ thel FLEK having an
average partic te g d'ZL 35 nm tyrene/acrylonitrile
mi xture.was grart-poly '?‘? ed Bﬂ?o ‘latex. Further details are given in
EP- A 458%485, colum 7, lines 10-24 (Exanple A), dewatering being carried
out by cerdrd TQ@fﬁgrubem@aﬁ&ﬂepncm scuykate, ngragtehbligd. stvrenes: G af t
rubber based amdhshNtyl acrylate, grafted with styrene and SAN n-Butyl

acrylate was polynerized with a crosslinking agent in 20 enul sion in
two steps to g gl Qéf‘ﬁe&%VhQ 124308 A 1.CLeotl ATTIGE dhekd 1i0f 410
nm A f%st stagg conpri‘sin rene anij s%con onpri Si ng

s10n' 1n tw give a latex having an averag

particle dlameter dso of 410 nm. A first stage comprising
polystyrene and a second stage comprising
styrene/acrylonitrile copolymer were graft-polymerized onto
this latex. With regard to the details, reference may be made
25 to German Laid-Open Application DOS 3,149,358, page 15, line
12 to page 16, line 24, dewatering being effected by
centrifuging to the water content stated in the Tables.

The following polymers were used as thermoplastic polymers B:
30
B-1: Polymethyl methacrylate

A mixture of 99% by weight of methyl methacrylate and 1% by
weight of methyl acrylate was polymerized in suspension as

35 described in EP-A 489 318, page 4, line 52 et seq., according
to Example 6 (Table on page 7). The viscosity number VN
(determined according to DIN 53726 at 25°C, 0.26% strength by
weight in chloroform) was 74 ml/g.

40 B-2:Polymethyl methacrylate

A mixture of 96% by weight of methyl methacrylate and 4% by

weight of methyl acrylate was polymerized as described under

B-1. The viscosity number VN (determined as in the case of
45 B-1) was 56 ml/g.



styrene/ a®OAYHE%3%Y e copol ynmer were graft-pol ymerized onto this |atex.
Wth regard to the details, reference nay be made 25 to German

Lai d- Open Application DOS 3, 149, 358, page 15, line 12 to page 16, |ine 24,
dewat ering being effected by centrifé8ing to the water content stated in
t he Tabl es-3thryirehépadQopety s coppnigmesed as thernopl astic pol yners B:
30 B-1: Pol ynet hyl nethacrylate A m xture of 99% by wei ght of nethyl

met hacryl ate ang .19 ight, of rmethyl .acr te S Lymeri zed i

suspensi on as gil}‘{%?gde%%r@%ea}?i% FA°£8§t3§‘lf§’,e Bﬁgez%) i‘r’n’%l@gt ecffnseq.,
according to BEI¥PpPRIEFY FalPE BFFRAIGE PY. thhLARtIRBRTS BHURHBER VN

(det er mihed adedyaphrizatoion MeEBID6 ast desfrihqdC inokessssafdngendychueei ght in
chl orof orm wamlitérsl Vipwed0abd 2oRodiiirer hyvohetvhaeoyystyraA”nm xt ure of 96% by
wei ght of met hidnseBLVGETaY Bheidnt %%, bpayes aivz-abaethylvigesyiey e was

pol ymeri zed as,gser P S(ltadRtndls lacobRB il SEOTIY 595G YBbe 6 3pm ned as
in the case ofst45n B- %v)e. g 56 ({Qm/g_ 0050Q é;?’ 1 i%v\@il

B- 3: Styrene/acrfleoﬁF?rthe \é\% IWrE RERY LR 588, éﬁt of styrene
and 25%8%y wei ght of acrylonitrile was prepared by the continuous sol ution
5 pol yiver:iStareone/ aatHon itaslelaopollreri n Kunst st of f - Handbuch, Editors
Vieweg and Daum |l ler, Vol. V "Polystyrol", Hanser-Verlag Minich 1969, pages
122-124. The vinwCpsbédaurerhas ¥N JdiRbrebEl NgtheaC 8B (i &-dpgt Phhk 58726 at
25Lerr]C 0. S%sSIbenat fudiy obhBiiodyheds EL I fAMBOL U5 iRR 71 /0. 10
B-4: Sty ,_,’ene/ acr.yl onl.f:rl copg ;ne groce e _was ??é gzcrl ed under
-3, extept tHACCESHHY FRPRRE LRTTRE B3P y e riPeafPeh Wad @2t %T i shed. The
15 vi scosi%®? RbABer (determned as in the case of B-3) was 100 ni/g.
B-5: Styrene/acrylonitrile copolymer 20 A m xture of 65% by wei ght of
styrene ars-s3Etylrgnetaghilonfitatley |cupolkimke was pol ynmerized as described in
the case of B-3. The viscosity nunber (determned as in the case of B-3)

was 80 34/9. %énéacgaréta@ g/ ﬁgr‘)’éﬂﬁié b S AR YHBT 35§ PLACEAUISE Was as
descri bed under__B- ,exgept that a - . . .

acrylohitri was polymerized as described in the case of

B-3. The viscosity number (determined as in the case of B-3)

was 80 ml/g.
25 B-6:Styrene/acrylonitrile copolymer

The procedure was as described under B-5, except that a

different degree of polymerization was established. The

viscosity number (determined as in the case of B-3) was
30 60 ml/g.

B-7: Identical to the a-methylstyrene/ acrylonitrile copolymer of
component C-1.

35 B-8:Identical to the polycarbonate of component C-3.
B-9: Identical to the soclution ABS component C-8.

The following polymers were used as further polymer C:
40
C-1:a-Methylstyrene/acrylonitrile copolymer

A copolymer of 70% by weight of a-methylstyrene and 30% by
weight of acrylonitrile was prepared as described for polymer

45 B. The viscosity number VN (determined as in the case of B-3)
was 56 ml/g.



di ffer ent 0888/&3 331 pol yreri zati on was established. The viscosity number
(determned as in the case of B-3) was 30 60 mM/g. B-7:1dentical to the
a-met hyl styrene/ acrylonitrile copolynmer of conponent C-1. 35 B-8:1dentical
to the polycarbonate of conponent C-89 B-9:1dentical to the solution ABS

conmponent cCo8 pthbCeddil- Bkl ROIPIRREFcHEESh WiRdxade fabdhgmepol ymer C 40
C1l:.[err]-Mthylstyrene/acrylonitrile copolynmer A copolynmer of 70% by

wei ght of a-nethyl sfyrene _and 30%_./y. wei ght. of _acrylonitrile epar ed
as descri bedmgxofX %i%??&r °§5ag°“t gquﬁg ‘Q’/? §siOF eﬁme&?’v%?ﬂ%r%%ﬁ)xed as
in the case of"eRIBY} YLaTHoR| pepoxidengnd, appyr) 348 by weighy| ehr Py |
acryl at € car beerpbabxivwks vepdl ysaid Aopopyiemieing edrmerc3sldpy wei ght of

et hyl ene, aboutvalbdbly asckghhlef @ awbanstopdxdémeowPedtabout 30% by wei ght of
n-butyl 5 acrylate was used, said copolyner being commercially

avai |l abl e as,, HP- 4051 (from DuPont). C 3: Pol ycarbonate 10

A commrcicgl%'?ro\ggh%%(b Iga;ttraéd on bi sphenol A was used (Makrol on R2800 from
Bayer). The viscosity nunber (determ ned according to DIN 53726 at

23[ err]¥ 0. 5% serBeER 1 Pradughtbasgddpr Hrrbheaehahsjasised 1 (Makyolgn® 5
C-4:1m dat ed @@BODyfom Gayetryr cfte andcosniey quwnbkyd(deterhicednecairadingr oduct
was used. |t eNSIRteIVIH a2828%, W.6% Stidmie BRGweiGHWlin% of maleic

anhydri de and 41 bbratageM & aii lai Re/§0 that the product contained 1% by
wei ght of 20 free mal ei ¢ anhydri de groups. The commerci al product

Mal ekka, MS- f.rom Denka Chem cal s) was used. _Its average nol ecul ar wei ght
Merr] %gs%’?ggé@@?tﬁggqqu’&h’f"?’éa‘??t erﬁﬁesﬂff Féﬁr?’?llyrﬂrafifal e copol yner gf
conponent 25 B-6 C-6:1dentical to the pol ynethyl nethacryl ate of
conponent B- 2 ACcdminerrialc pirotioct hesstigeéneltacopkdated idfe 58opol yirerf of
conponent 30 styrBnd &hd:4ACHPLONIdH iaebbut adiyerelst ¥i®RasPOhyaRfedr epar ed
by sol ution poliygerhZRideP Rol §RALIHH pRBR) et E&&t@%é!&rei% %?nkéi&l’uf‘gbfza 3% by
wei ght ﬂ; COp%Ir)égEﬁ\el;\ngc %%%&/?0{1 %Qoﬁ?s?%éeﬁ%mg gﬁ gorodéét Malekka®

i used

copol yneri zed st)ér ene an 5&’ f 1 en
MS-NA (from Denka Chemicals) wa . Its average molecular

weight M, was 135000.

C-5: Identical to the styrene/acrylonitrile copolymer of component
25 B-6

C-6: Identical to the polymethyl methacrylate of component B-2

C-7: Identical to the styrene/acrylonitrile copolymer of component
30 B~5

C-8: Acrylonitrile/butadiene/styrene polymer prepared by solution
polymerization (solution ABS), the polymer containing 23.3%
by weight of copolymerized acrylonitrile, 69.7% by weight of

35 copolymerized styrene and 7% by weight of polybutadiene
rubber. The average particle size dsg was 8.7 um.

C-9:Acrylonitrile/butadiene/styrene polymer prepared by solution
polymerization (solution ABS), the polymer containing 22.8%
40 by weight of copolymerized acrylonitrile, 70.7% by weight of
copolymerized styrene and 7% by weight of polybutadiene
rubber. The average particle size dsp was 9 um.

The following were used as additives D:
45



rubber. THO58/&73dd particle size dlerr] was 8.7 [err]m

C-9: Acrylonitril e/ butadi ene/ styrene pol yner prepared by sol ution

pol ymeri zation (solution ABS), the polymer containing 22.8% 40 by

wei ght of copol ynerized acrylonitril®Q 70.7% by wei ght of copol ynerized
styrene aml;{%by M\@ﬂﬁ} hefly 1 PohRdaphadi epansBibbehe JhGRAMERRGEEQAD thede Si ze
dlerr] was 9 [(%% ?ib -%efi }IE0‘¥M1 suere used as additives DI 45

0050/ 47371 50 S Tr1's non§ henyl) phosphite (TNPP). The product Irgafos
TNPP (from G ba- Cei gy) was used. D-2:Cctadecyl _

3- (3, 5- di B@reBadefyl-Inidr dx§tiani-Pupy byt -diydrexyphenyl ) FRECPIMAFE: | r ganox
1076 (from C [TheGerogguctwdsgasex® DD (Qdromafibaristigyhaved, usednt ai ni ng 20%
by wei ght of carbon black and 80% by wei ght of the styrene/acrylonitrile

copol ymer ffs . eQTBeRRO mdStbrbd el ontalhld leO%nB;t\ﬁé be QPRI ning 1% by

wei ght of bis(2,.4;d]- - but vl nyl.) , pent.a [] diphosphite (the
product Ut ra(r?éfcgzén# fé(’)otr?ﬁ &n‘é‘?%}’%¥’gcf‘ﬁ?c tlafl%;eé% %%%, ofb}c)t%)lli)%vei ght of

oct adecill 3- ( $98°4yme L QL GAPBPRSA Y Paltoxyphenyl ) - 15 propi onate (the
product19rganox 1076 from G ba- Gei gy) and 98% by wei ght of the pol ynet hyl

met hacr yl dai-d :Gtabohpzare masBetbat2lh: Sbabainizey 1%abyewdiaihtho€ont ai ni ng 10% by
\giisg?t % WabZQ)is.(Zéﬂ@i;-iﬁé&ELléuWI’td@h?(ﬂ)aﬁ@;xﬂ? lﬂﬁrf)f@ﬂl&tphwct?ﬁle 4@5peH Irom
: 0 by Y% : r e prqduc

Wvi nul 3035 frﬁ(?r?\h% {’S%If?té&c'i; %ow%gf; Vel g{?te%tgf !tLhe ? |§%$§ﬁ"§t)ﬁ 1?y$€1te of
conponent B- 1. BB &Spsy P 5 Gt TEGRRRE 31’ T SEYPRRYY Wid mal ei ¢
anhydri . A ®FRREPRILE (FNEIBEPIRUMIFIeRe® A998 it Give-6e1g®) AR

met hacryl at e, 983%pyvendhheiothetpolamethnt meadabyyheieynf gbmponent gl eic
anhydri de was B+#ded (Pl exiglas HW55 from Rohm or Degal an[err] HT 120 from
Degussa). D-7: Masterbatch containing 5% by wei ght of

1,1,3-tri _(Dzis'zré‘%taﬂ.ya!t?.ééf WTA%EQ%M;%&%%@%&PHM& (e py! %@%”%f?’? [sic],

10% by i ght of di ryl. [err opl onat nd °o£ i.ght of the
styrenefacryl os(r%‘lefi"F?gP% 6‘#}7??% oo %ﬁe?ﬁo‘%-cg ab’-"gl.. i &olsc?gg)’; Bht hal at e
BASF), 10% by weight of ethyl 2-cyano-3,3’-diphenylacrfylate
(the product Uvinul® 3035 from BASF) and 80% by weight of the

polymethyl methacrylate of component B-1.

25 D-6:Copolymer of methyl methacrylate, styrene and maleic
anhydride.

A commercial product comprising 75% by weight of methyl
methacrylate, 15% by weight of styrene and 10% by weight of

30 maleic anhydride was used (Plexiglas® HW 55 from Réhm or
Degalan® HT 120 from Degussa).

D~7: Masterbatch containing 5% by weight of
1,1,3-tri(2’-methyl-4‘-hydroxy-5'-tert-butyl(phenyl)butane
35 [sic], 10% by weight of dilauryl §,p’-thiodipropionate and
85% by weight of the styrene/acrylonitrile copolymer of
component B-5.

D-8:Diisodecyl phthalate
40
The components A present as a moist powder was [sic] fed to the
extruder via a solids metering means ESB-45, and the melts of the
thermoplastic polymers B by means of a side extruder 2ZSK 53 (from
Werner and Pfleiderer). The components C and/or D were present as
45 powder or granules and were likewise introduced into the extruder
by means of a side extruder (ZSK 53 or ZSK 25 from the same



40 The coRPERLAT3TA present as a noist powder was [sic] fed to the extruder
via a solids netering neans ESB-45, and the nelts of the thernoplastic
polymers B by neans of a side extruder ZSK 53 (from Werner and Pfleiderer).
The conponents C and/or D were presesit as 45 powder or granul es and were

l'i kewi se inghfegkiasdd)nbe Lfa}hea LhHEeImdPe rTRgNRe s afr‘ﬁledh@(:!d uder (ZSK 53
or ZSK 25 Bﬁ%&éxﬁ&ﬁs %arfeancé 2 Uedd34d4 %Jn ggnﬂg%% V\erep‘?&%by a granul e

nmetering nea e liqui rrponents in by means of a
punp. A mixture D* containing 95%b ight of B-1 and 5% by wei ght of 5
D2 was preParedre MmcPRB2 S0 Aeft YB’Q}gé‘ﬁd°f>BZ‘3[ $ing) 5% Ty é“’erﬁgkgu?’é was

| i kewi sé Dar valsiquepiamred fihem dber gdueporpntseBnS afd P-2i feiekt Mder (ZSK 25).
i) Measur eiimbBhse MhsThakemiss iitzobacge iaitd the ¢tdrhderdbgalaingeoifnat he
first andg3@e08gh SeeeFesk0ss, and the extrudate noisture content of the
energi ng end product were measured. These neasurenents were carried out
gravi rretrl caII 15 The ampunt of water energing as steamwas determ ned by
cal cul atirid t MBAEVFMEhSce between the initial residual water content and

t he sumbf the liquid water energing. 20 Percentages were cal cul ated from
t he di sch&hgewatér whitseharge e &hd rulitesr dinchgtde iThehet fimt pedcent ages
are percenkagas @ue&ieghbn@mdandf QheWattfudare fbdEGreatenbamedonnbhe wat er
cont ent OfemTe%lﬁ @ESQué@x}éi% ﬁé&é&% &hb@@%&@&%@ﬂemé Riee: Which was

made equal based on the anobunt of 25 noist rubber
fed in (] |cr?%§l%rar?<ut %‘“"th%‘% WFE%FCh was nade equal to 100. The extrudate

moi st ur¥® content is based on the end product obtained. 30 35 40 45
0050/ 4737 Fheoamount of water emerging as steam was determined by

calculating the difference between the initial residual water
content and the sum of the liquid water emerging.

20 Percentages were calculated from the discharges of water, steam
and rubber in kg/h. The stated percentages are percentages by
weight and, for water and steam, are based on the water content
of the rubber fed to the extruder (lines marked with *), which
was made equal to 100, and, for rubber, based on the amount of

25 moist rubber fed in (lines marked with **), which was made equal
to 100. The extrudate moisture content is based on the end
product obtained.

30

35

40

45



Table 1 - ¢050{437konfiguration | Exanple -1
-2 | -3 5 El astoner conponent A Type
A1 A1 A-1 Water content [% by weight]* 37
37 _ - 37 Feed [kg/h]** 52 . 6 53.9
57.21n SeféBfQ1INQ'Extruder configuration 1l 1 1
Ther nopl astic pol yner B Type B-2
B-1 B-1 10 Feed [kg/h] 43.1
44.2 A0 S fmpXe L T O _NO- 1-1 1-2 O 3 5
5 Furt her p\'{'r‘g'm:r c—Hyrpe—Feed—tkgtht—-r—Seettor—Ne—1b—Adfi-tH-ves—bB-—Pyjpe
D- 4 5 [ELactopes qomRPitg h] ot .- ot 0
2.4 in SedtyBh Ng Rl ' Pl | ' 1 |Feed
LDl ntent [% by weight] 37 37 G\i? )
by 3) Feed [kg/h]** 55.6 OM| s3.9 £t ruderf: 20
Speed [rpniin section No. BOO 1 300 1 300
Tenper at UrE LT SR LI .y PS5O 250— 2501
[[err] C %gyggzo Sect | (B)%i@m ter discharge [kg/h]| [gLi]) 4k 2 = 54%
11.9 = 80%reed 42g7hF 60% Rubber distharge [kg/H] hketz]) 4303 = A%
1.3 = 2%}{in deotion M% 25 Devol atilizeaion sedtionas Stean}di scharge [lkg/ h]
[err]) Furtherlpolymedoc  7- 8 = 3970 8.3 = J9% EXtrudatre nolsture
cont ent Type .2 0.p 0.2 [%by yeight] 30 1)
Per cent agg¥ebaged/on |ine * = 100 2] Percent gges based oph line ** =100
3) GM Grldmu$ertiet dloi.ng 35 40 45 0050/ 47371 53 Table 2{- Extruder
conf i gutatlaaaiddvebx@npl € TT-T T2 11-3
Type D-4 D-5
Feed (kg/h] - 2.0 2.4
in Section No. 1 1
Feed by 3) GM GM
Extruder:
20 |speed [rpm] 300 300 300
Temperature in Sections 5-12 250 250 250
[°C]
Squeeze section
Water discharge [kg/h] 1) 11.2 = 54% 11.9 = 60% 12.7 = 60%
Rubber discharge {kg/h} 2) 1.3 = 2% 1.3 = 2% 1.4 = 2%
25 Devolatilization sections
Steam discharge [kg/h] 1) 9.2 = 45% 7.8 = 39% 8.3 = 39%
Extrudate moisture content 0.2 0.2 0.2
[%2 by weight}
30
1) Percentages based on line * = 100
2)  Percentages based on line ** = 100
3) GM Granule metering
35
40

45



5 El ast omP050dAgdddnt A Type A2
A-2 A-2 Water content [% by wei ght]* 28 28
28 Feed [kg/ h] ** 26. 0 26. 0 26.0 in
Section No. 1 53 1 1
Ther mopl aglabte P!y Mt rBddy ROnfiguration II B-3
B- 6 B-4 10 Feed [kg/h] 79 79
79 in Section No. 5 5
Furthgr[rk)myrrer C Typonple II-1 II-2- II-3 -
- Fee [ ' ' —+5—Addrttves DTpc
st mponent
D7 5 loype O 7 . D-7 Fded [ kg/ h] A2 A2 3
3 Water Gort@nSa&t bPRehoht 28 28 9 28 9
9 Feed by|#ded [kg/h)** SE.o 26.9E 26.0 SE
Extruder ({iomiseceidryder): 20 Speed [rpn] 1 1 300
300 Thermoplist 1€ THE #EUBE 1 N Ject1 ons 5- 1Y Z50 zfo
250 [C]_ Seegeze section ter di scharges[kg/ h] || este ) B240 = 27%
1.9 = 2MYqFreed?[Ha#137% Rubber discHarge [kg/h]|[era]) 094 = 2%
0.5 = 29%in SgcBion NQH4H 25 Devol ati i zabi on secti orfs St eam{di séharge [ kg/ h]
[err]) Furthér pofymed¥c 5.4 = 74% 4.6 = $3% Extrudatfe noisture
cont ent Type <0.1 <Qq1- £ 0-1 [ % by (wei-ght] 30 })
Per cent ag¢Bedsiagedfhdn line * = 100 7)) Per cent ages based gn line ** =}100
3) SE #o SeqE¥ardBP- 35 40 45 050/ 47371 54 Table 2 (dontinued) Exanple
I1-4 AdditlivesHD I'1-6 Hl astoner copfponent A Type
A-4 Type A-3 A-2 D-7 D-7 D-7
Feed [kg/h)] 3 3 3
in Section No. 9 9 9
Feed by 3) SE SE SE
Extruder (main extruder):
20 |speed [rpm] 300 300 300
Temperature in Sections 5-12 250 250 250
fec]
Squeeze section
Water discharge {kg/h] 1) 2.0 = 27% 1.9 = 26% 2.7 = 37%
Rubber discharge [kg/h] 2) 0.4 = 2% 0.5 = 2% 0.6 = 2%
25 Devolatilization sections
Steam discharge [kg/h] 1} 5.3 = 73% 5.4 = 74% 4.6 = 63%
Extrudate moisture content < 0.1 < 0.1 < Q0.1
[% by weight)
30
1) Percentages based on line * = 100
2)  Percentages based on line ** = 100
3) SE side extruder
35
40

45



Wat er contOBO/[4I3L wei ght ] * 34 28 21 Feed
[ kg/ h] ** 49. 3 34.7 25.0 in Section
No. 1 1 1 Thernopl astic
pol ymer B Type 54 B- 6 B- 6
B-4 10 Feagikks/ ontinued) 40 75 25
i n Section No. 5 5 5 Further
pol ymer C Type C5 - _
C-6 Feed [KQ7M] Example R TH-4 II-5 11-6 19 N
Section Elastomer component A v ' oY ped by
3) 5 | pype E A A3 SH Additives D Type
D-3 |waterDedhtent [3 by weighiieed [Iégf h] 28 21 8
2 in Secti|peed\pkg/h]** 4993 34.50 Feed byws3)
SE in sebPiddONoExtruder (rnai n extiruder): |Speed [rpnj 1
300 Thermégi%stic polymer BoYUY | , , 12 $0
250 rype 250 [[err]w&:] Squeezel secki-on Walergdj scharge [g<g/ h] [efr])
9.1 = 5Ureedd ¥gm135% 2.2 = 42% 2%0 Rubber |di ssharge [kg/s] [err]
0.5 = 1% in S@c¥ion N8Y 0.3 = 1% Dewol atilizati®n sectijons5St eam
di schar ge [F&aheE JAakhés 7.5 F 45% 6.4 = 64% 0 = 57/%
Ext rudat e |o@dest ure cont ent @-8 - 0.2 c-6 0.1 [%
by wei ght JFé8i 1kg/hiPer cent ages bas o8 line *{= 100 2) Peri8ent ages | based
on |ine, *{i& SpgHIW) No. SE Sji de extruder ? MP Met ¢ring punp 35 4@ 45
0050/ 4757 1Fe3s P8bi’e 2 (continued) Exarffle || SF
[1-8 additlived DEl ast omer conponent A Type
A-3 Type A- 4 A-3 Watler Dz8nt ent [%B}ﬁ wei ght] * - 29
33 Feed [E hj 8
in Section No. 9 10
Feed by 3) SE MP
20 [Extruder (main extruder):
Speed {rpm] 300 300 300
Temperature in Sections 5-12 250 250 250
[°Cj]
Squeeze section
Water discharge [kg/h] 1) 9.1 = 54% 3.4 = 35% 2.2 = 42%
25 |Rubber discharge [kg/h] 2) 0.5 = 1% 0.7 = 2% 0.3 = 1%
Devolatilization sections
Steam discharge [kg/h] 1) 7.5 = 45% 6.2 = 64% 3.0 = 57%
Extrudate moisture content 0.2 0.2 0.1
{$ by weight]
30
1) Percentages based on line * = 100
2)  PpPercentages based on line ** = 100
3) SE Side extruder, MP Metering pump
35
40

45



Feed [ kg/ hg@50/47371 32.0 44.7 42.4 in
Section No. 1 1 1
Ther nopl astic polynmer B Type B-7 B- 8
B-5 10 Feed [kg/ h] 55 43 60 50
in Sectionplove 2 (continued) 5 5 5 Further
pol ymer C Type C5C3 G5
C- 4 Feed [ kg/ h] 9 30 10 20 in
Section Example 9 9 117 11-8 91§29 reqd by
3) S=—SE Sk SE—paa--ves—BHType
D6 5 |Eiastgnpr component A n.7 Feed [kal h]

ype . . - A-4 A-3
3 Water:%oh£hﬁ%e?£'H}nwgﬁﬁht]* 29 33 1 29 9
9 Feed by |¥ked [kg/h}** GM3. 0 495 12.4 SE 20
Extruder (|mai Sectibsuder): Speed [rpfi 1 1 300
300 Therm i rCay ' Hom = 250 256
250[ err]) []gggﬁ 1-Slqu eze section Yatgr; di schargg_gkg/ h] lergls 4.2
= 45% 107 pédexd 4Q90); 6.2 = 50% 25 |Rubper di scghage [kg/h] [s5r]) 0.8
= 3% 11i@d sectd% No.0.9 = 2% Dev¢l ats |l izatign sections $tean di schgrge
[ kg/ h] [erffilther polyhes ¢ 9070 7. 4§ = 50% - I — 50% EXyruadate noi gt ure
cont ent rype < 0.71 0.2]c-5 c-3 < [0.k-F%by weightd 30 1)
Per cent agelFebasd/pn |ine * = 100 2} 9 Percent ggesobased o |2me ** = |100
3) SE Si deres¢qtiderNo.GM Granul e mef{e?i ng 35 Bxt ruder | (me? n extr#der)
from SedPi(diged:b28b[ err] C, si de_ext {$FlerSE 280 rr SE 40 45 W50/ 47371 56
Tabl e 3 - |additides monfiguration |1} Exanple :}y [1r-1
I11-2 Type |11-3 5 El astonmer cénpotfent A Typ&-7 D-7
A-3 Feed Al kg/h] A-5 Yaterd content [% by wei ght]3° 29
29 in Sectlge No. 1 9 9

Feed by 3) GM SE SE

20 [Extruder (main extruder):

Speed [rpm] 300 300 300

Temperature in Sections 5-12 250 250 2509)

[°C]

Squeeze section

Water discharge [kg/h}] 1) 4.2 = 45% 7.2 = 49% 6.2 = 50%

25 |Rubber discharge [kg/h] 2) 0.8 = 3% 1.0 = 2% 0.9 = 2%

Devolatilization sections

Steam discharge [kg/h] 1) 5.1 = 55% 7.4 = 50% 6.1 = 50%

Extrudate moisture content < 0.1 0.2 < 0.1

[$ by weight]

30
1)
2)
3)

35

40

45

100

Percentages based on line ** = 100

Percentages based on line * =

SE Side extruder, GM Granule metering

Extruder (main extruder) from Section 9: 280°C, side
extruder: 280°C



Feed [ kg/ QP50/47371 46.0 38.0 50.0 in

Secti on No. 1 1 1

Ther nopl astic polynmer B Type B- 6 B-5
B-5 10 Feed [kg/ h] 56 32 50 46
In Secti Ofablde 3 - Extruder configuratfon 111 6 6 Further
pol ymer C Type C1 -

- Feed [kg/ h] 16 in Section No.

10 15 Fe Bd;b)d/ 7)5”5""““‘?}\‘30 ] AI,-FII_LbE dditiymes D TyYpe 1r1-3

= L J | ¥ ok o CCTu leI‘IIJ

0.4 4. deﬁﬁ:)tomfoc‘smponeﬁt. & in Sectfi on_No. A-3 A-5

11 10 watk® content [EGSP uQYgt?f)]* 29 29 30 MP SE
SE SE PheedExtg/mder (main extruddr) asSpeed [ rpsgd.o 50.0

300 in s8Bflion No. 300 Tenperaturelin Sections g-121 D50
250 Thermoplae¥c ggo@;nrgrcg ISU gqueezZe secyton vater drgcharge [ Kg{ h]
[err]) Type 3.5 = 26% 2.5 = 23% -6 9. 48 63% 25 |RuBbgr di sgharge
[kg/h] ¥®frded [kg/h] 0.7 = 2%  0.19 32 2% so0 1.1 = 3% 2sd squepze
section Whirersedtswhdege [kg/h] [err]]) 6 .76 20% 3.2 € 29%

0.2 = 1% Bef g grdraege [Kg/h] Tlerr]) 0.4 = 1% 0.2 =" 1I%

<0.1 = <1Y&gevol atilization sections Steam di $charge [kg/h]| [err])

7.1 = 53%Feedb[Ry/A147% 5.4 )= 36% 30 Extrudate noistjure conten

<0.1 in Sectiqy Yo. 0.4 [9Pby wei ght] 1) Per dent ages baged on
line * 15 {BRpG3BY 7 Per cent ages bdsed®on |iné ** = 100 5) D is a

m xt ure ofAdiiSiwerdDD-2 6) Feed of| m xture correspondi ng tlo 3.8 kg/ hjof
B-5 and 0}Zvieg/ h of D-2 40 7) SE |Side extru ?Ti M) \etlesi ngDE%JSrrp 45
. II .

i .08) 10
0050/ 47371F%F T5%"d 3 (continued) Hxanple 1 4.0 i -
I11-5 Tin Secy$gq_go.( ) al 11 10 10 1
Feed by 7} MP SE SE SE
20 [Extruder (main extruder):
Speed (rpm] 300 300 300
Temperature in Sections 6-12 2590 250 250
[°C]
1st sgueeze section
Water discharge [kg/h] 1) 3.5 = 26% 2,5 = 23% 9.4 = 63%
25 |Rubber discharge ([kg/h] 2) 0.7 = 2% 0.9 = 2% 1.1 = 2%
2nd squeeze section
Water discharge [kg/h] 1) 2.7 = 20% 3.2 = 29% 0.2 = 1%
Rubber discharge [kg/h] 2} 0.4 = 1% 0.2 = 1% <0.1 = <1%
Devolatilization sections
30 Steam discharge [kg/h}] 1) 7.1 = 53% 5.2 = 47% 5.4 = 36%
Extrudate moisture content < 0.1 0.1 0.2
[%$ by weight]
1) Percentages based on line * = 100

35 2) Percentages based on line ** = 100
5)  Dp* is a mixture of B-5 and D-2

6) Feed of mixture corresponding to 3.8 kg/h of B-5 and 0.2 kg/h
of D-2

40 /) SE Side extruder, MP Metering pump

45



5 El ast one005dMtIBht A Type A-5
A-2 A-2 Water content [% by wei ght]* 35 34
34 Feed [kg/ h]** 63.0 48. 3 47.4 in
Section No. 1 57 1 1
Ther mopl asti6 9! 8BS Hubbie B-5
B-5 g 166 snust [ kg/ h] 10 30
30 in Section No. 6 6 6
Further pqrymer—C TyErole III-4 ITEEF III-6 < 1
C 1 Feed [k'i;,’ hé & 12 A in
Section fig . asroner compensnt 2 1] as 10 .., 10 15 Fged by
3) Water content {% by @{Iﬂh%]* ig( SE 34 SE| Adgyi'ti ves q) Type
- Feed “[kg/h]** Fepd K@/ h] 48.3 47.4
7.3 in Seqlinh0fed¥@on No. 1 1 1 iO
Feed by 3)[n Tasti T B ~SE—20
Ext ruder ( eimogx%sr ulge}r)3 :ymgf)eed [rpM g-s B-5 Q0
300 10 {peed (XQPhjTenperature in Sectipns 6-13 30 250 30 240
250 [ C] 1dtinsspteeae neecti on Water d{scharge [kg/ h] 6l) 1% 6 = 71%
6.0 = 37%[Furthet po RODDET dfscmarge [ Ky Nl 2) 7= 3%
0.9 = 2%j|rypd. 8 = 2% 2nd squeeze pecgion Watgr @ilscharge| [ ka/iih] 1)
0.2 = <1%|reed.(kgzh 37% 5.5 = 34% Rubdber di sdhange [kg/ h] 2)2 <0.1 =
<1% 0. 71in sedyion N.8 = 2% Devol fiti |3 zati on |sedPi ons St pamadi schar de
[kg/h] 3P |Feed by § 2 = 28% 4.1 ={259% 4.7 | =5B9% 30 Ektr¥fdate nvilsture
cont ent Additives(b 2 <01 0.1 [% by weight] 1)
Per cent aggsybased on line * = 100 3% 2) Per cent ages basefl am3line *¥ =
100 3) jEesﬂdé‘?éMruder, GM Granule nmetering |40 45 00p0/ 47371 58 {Tabl e
3 (contin %ﬂLSectlon No. 10
eed by 3) SE
20 [Extruder (main extruder):
Speed [rpm] 300 300 300
Temperature in Sections 6-12 250 250 250
[°C]
1st squeeze section
Water discharge [kg/h] 1) 15.6 = 71% 6.0 = 37% 5.7 = 35%
25 |Rubber discharge [kg/h] 2) 1.7 = 3% 0.9 = 2% 0.8 = 2%
2nd squeeze section
Water discharge {kg/h] 1} 0.2 = <1% 6.1 = 37% 5.5 = 34%
Rubber discharge {kg/h] 2) <0.1 = <1% 0.7 = 1% 0.8 = 2%
Devolatilization sections
30 Steam discharge {kg/h] 1) 6.2 = 28% 4.1 = 25% 4.7 = 29%
Extrudate moisture content 0.2 < 0.1 0.1
[¢ by weight]
1) Percentages based on line * = 100
35 2) Ppercentages based on line ** = 100
3) SE Side extruder, GM Granule metering
40

45



Exanpl e 0050/47371 L11-7 I11-8 I11-9 5 El astoner
conponent A Type A-3 A-3
A-3 Water content [% by weight]* 29 29 29 Feed
[ kg/ h] ** 61.3 sg 42.0 41.0 in Section
No. Table 3 (continued) 1 1 Ther nopl asti c
pol ymer B Type B- 6 B- 6
B-6 10 Feed [kg/h] 38 70 46
in Sectioffr NO- Example ® Tr1-7 Pri-s 111-9 ruyther
pol ymer Crh mer component A o :
C 1 Feed iﬁ/sﬁ? P 220 s o 1P in
Section N 10| & " 70 15 Fped by
fhater content [% by weight] 29 29 é
3) Feed [kg/h]** SE 61.3 42.0 Sk A ﬂ'd ives D Type
D-8 in Bedtionlys D-7 Fgded pkg/ h] 1 0] 5
3.0 0.7 sPavaEm o No; -t 4 11
T lasttc 'pol B
10 Feed bymgp & ¥ e Ry sSE M| s  SH20
Ext rude¥0 (radanpegvtajuder): Speed [rgn] zs 70 4800
300 in secO¥d Nenperature in Yectéons 6-1P & 250 6 250
250 [[err [Edcekst I;gggg&zg Section er_ arscnar g€ (Ko7 Nl 1 grr1) 5.4 =
30% 3. brype29% 42% 25 Rubket di schfrge [kg/ h] {[eet]) 1.0
= 2% DFefd=[ k@/90) 0.3 = 1% 2nd squeeze segtion Water di seharge [ kg/ h]
[err]) in Se@tPn=Nd9% 1.7 = 14% 10 0.1 = |1% Rubber di séharge [kp/ h]
[err]) 15 |Feedobp 3L 104 0.2 = 1% SB0.1 = 1% Devol atilli z8Ei on secti ons
30 St eammcﬂmlﬂeésge [kg/ h] [err]) 9.0 =]51% 6.8 |= 56% 6.B =
57% Extr ud‘an@ noi st ure cont ent p-8 0.2 (p-3 D-8 O0.|2 D-7 <0.1
[ % by wei g/hlPercent ages basdgd &n3line *|=2-£00935% 2) Pet cent apes
based on ‘?fg l°“ Y90 3) SE Side e%{éruder, v?’ Metléri ng pun'g" 40 45
0050/4%&] hle 3_(continued) M E MP S
Extruder (main extruder)
Speed {rpm] 300 300 300
Temperature in Sections 6-12 250 250 250
[°C]
lst squeeze section
Water discharge [kg/h] 1) 5.4 = 30% 3.5 = 29% 5.0 = 42%
25 |Rubber discharge [kg/h] 2) 1.0 = 2% 0.7 = 2% 0.3 = 1%
2nd squeeze section
Water discharge [kg/h] 1) 3.3 = 19% 1.7 = 14% 0.1 = 1%
Rubber discharge [kg/h}] 2) 0.5 = 1% 0.2 = 1% (<0.1 = 1%
Devolatilization sections
30 Steam discharge [kg/h] 1) 9.0 = 51% 6.8 = 56% 6.8 = 57%
Extrudate moisture content 0.2 0.2 <0.1
(¢ by weight]
1) Percentages based on line * = 100
35 2) pPercentages based on line ** = 100
3} SE side extruder, MP Metering pump
40

45



Exanpl e 0050/47371
A-3 Water content [% by weight]*
40.0 in Section No.

B-6 10 Feed [kg/h]

6 Further Tra%hxn?r(&muaﬁed)

20 in Section )

SE Additives D Type

[11-10 5 El ast oner

conponent A Type
30 Feed [kg/ h]**
1 Thernopl astic pol yner
38 in Section No.
C- 5 Feed [ kg/ h]

B Type
59

10 15 Feed by 3)
D-3 D8 Feed [kg/h]

2.7 0.6 M SECTTOMg{oTe 11390 1} Feed by 3)
SE M 2 : 300
Tenper ata d 250 [_ err] C] |1st squeeze section Water
di schar ge hiodt®hE] s b wugr’&fl = 025 Rublber discharge [kg/h] [err])
0.2 = 1% 76 Section°\t er d|4%cb1arge kg/h] [err]) 1.5 = 13%
Rubber di eﬂilavregeldd(géh] [err]) 40. 11= <1% Dg¢vol atilization sections
St eam di s¢iproe—T | d Ik 7= 0 Extrudate noi sture content
<0.1 [ % byrysd Fli“i:l I%‘ rcent ages jpaseg on limpe * = 100 35 2) Percentages
based olplpéai tkgAm1100 3) SE Side lextsguder, Met ering punp 40 45
0050/ 47371iffBection No. 6
Further polymer C
Type c-5
Feed [kg/h] 20
in Section No. 10
15 |Feed by 3! SE
Additives D
Type D-3 D-8
Feed [kg/h] 2.7 0.6
in Section No. 10 11
Feed by 3) SE MP
20 [Extruder (main extruder):
Speed [rpm] 300
Temperature in Sections 6-12 250
[eC]
1st squeeze section
Water discharge [kg/h} 1) 3.4 = 28%
25 |Rubber discharge [kg/h}] 2) 0.2 = 1%
2nd sgqueeze section
Water discharge [(kg/h] 1) 1.5 = 13%
Rubber discharge [kg/h] 2) <0.1 = <1%
Devolatilization sections
30 Steam discharge [kg/h] 1) 7.1 = 59%
Extrudate moisture content <0.1
[% by weight]
1) Percentages based on line * = 100

2)

35 Percentages based on

3) SE Side extruder, MP

40

45

line ** = 100
Metering pump



Table 4 - a®80A&37Xonfiguration |V Exanple V-1

| V-2 | V-3 El ast oner conponent A Type

A-3 A-3 A-3 Water content [% by weight]* 30

30 30 Feed [kg/ h]** 60 45. 2 45. 2

45. 2 in Segkiqn, No. 1 1

Ther mopl as %gygpolynﬁftﬁgd?r configuration IJ‘ B 6

B- 6 B-6 10 Feed [kg/h] 35.2

17.6 S S I et o No- ~ SRR 3

5 Furt her M v ad v ¢-5

C5 Feedllj\lg Rop3fpmer component 2 a3 Az 17.6 33.5 in

Section Water content (% by weight]” ° 30 15 Feqd by

3) peed [kg/hl** »SE 45.2 SE Addi ti ves Ip Type

Feed [ kg/ Hlinidecoe6t ingn No. Feed by B) 210 Ext ruder {main ex} rucier) Spged

[ rpn] 3660 366 306—Fenperatiur e

in Sectiors §mf§lasuc pQEXBer% 24Q p-g 240 [[prrd @l 1st

squeezeleeggé@qk er discharge [kg| h]zg.err]) 17.& = B6%:3.5 5.3 =

39% 6.18ns@%2Mo. Rubber di schayge § kg/ h] [lerry) D. 35 1%

0.2 = <1% — S 2T S qUeeZE SeCt T O W teTr s TiTar FRgrh—=
Furthet polymed © = g LRI 1)

0 Type 0 foTyme 0 Rubbfr dischargd [kgéh] 2) | c-s

0 Feed [RgDevol atilization spctions Stedm dyscharge| [ kgl.b] 1)

8.6 = 63%|in sec8i@n Fo61% 6.7 = 9% 30 Extrydate noi stufe Tontent

<0.1 15 [Feed by(Q3)1 <0.1 [ % by wei ght] $¥  Percpnt¥ges basdd on

line * = IRAaAives BT cent ages based{on 1ine ** 100 3) SE Side ext rjuder

40 45 q6gps 47371 - -

20

25

30

35

40

45

Feed [kg/h]
in Section No.
Feed by 3)

Extruder (main extruder):
Speed [rpm]

Temperature in Sections 5-12
{°c]

1st squeeze section

Water discharge [kg/h] 1)
Rubber discharge [kg/h] 2)

300
240

300
240

300
240

36%
13

39%
<1%

50%
<1l%

O
« .
W o
o W
* 8
N W
i
o O
)
N @
nu

2nd sgueeze section
Water discharge [kg/h} 1)
Rubber discharge [kg/h] 2)

(=]
(=}
o

o
o
o

Devolatilization sections

Steam discharge [kg/h] 1) 63%

<0.1

61%
<0.1

.7 49%

<0.1

Extrudate moisture content
[% by weight]

1)
2)
3)

*

Percentages based on line
Percentages based on line
SE Side extruder

= 100
100

**



61 Tabl e Zo0¢s®MN737Ed)

Ext ruder configuration IV Exanple

V-4 | V-5 V-6 5 El astoner conponent A Type
A-3 A-3 A-3 Water content [% by weight]* 30
30 30 Feed [kg/h]** 61 45. 2 45. 2
37.6 in Segti.on . i . . 1 1
Thernnplasf%b enggﬁ%?t%?uﬁgae— Extruder congiguratlon v B-6
B-5 B-5 10 Feed [kg/ h] 45 40
15 i n Sectpoen—Ne- 5 5 5
Furt her pHIym:\r I .I;VEI[;)cgmple tv-4 IV(-\-:ﬂL_‘ IV-6 9
C- 3 Feeds[|Egpttjomer component A 45 30 6d in
Section Ng&¥Pe L eicneld ’3‘53 9 ‘;3 24 15 Fded by
3) o [Roynyee By et ,SE 2y, SE|AdH tives O Type
Feed [kg/h]inlgbcgégﬁngn No. Feed by B) 4251(5 Extryder ;{mai n extruder): Sgeed
[rpm - Toctl 33{}9 300~ ROO—Ferperatur e
in Secti oﬁ% grmpplastic polyger 24Q 240 [C ts squeeZe
. e - é -B‘%o -5 0
sect i on104GEES digeharge [ka/h] [err]) 45 5.9 =,30% 6.5 = 45%
4.7 = 42%|4]7 s lgg,erNodi scharge [kg/h] [srr]) .2 = 1% s 0.3 7 1%
0.2 = 1% 2nd—sqte T trom—atercsche T ['r\g/”ﬁ] [CI |JJ v
0 2;;31 K bg’fcdai scharge [ka/hls [err])| - 0 c-3 0
0 Devol atiflFfeg@t[ixgmngecti ons Steam d| sciwarge [ kg/ hboferr]) 60 9.7 =163%
7.4 = 55%]|in sdrt@or N29% 30 Extrudat ¢ nod sture dont ent 9 <0.1
<0.1 15 |Feed by0311 [% by weight] 1] sEercent ggesEbased ofp I$me * = 100 2)
Per cent aggaghgse@son 11 ne - = 100 B) SE-Sidg extruader 49 45
Type - - -
Feed [kg/h}
in Section No.
Feed by 3)
20 [Extruder (main extruder):
Speed [rpm] 300 300 300
Temperature in Sections 5-12 240 240 240
[°C}]
lst sgueeze section
Water discharge [kg/h}] 1) 5.6 = 36% 6.1 = 45% 4.7 = 42%
25 |Rubber discharge [kg/h}] 2) 0.2 = 1% 0.3 = 1% 0.2 = 1%
2nd squeeze section
Water discharge [kg/h] 1) 0 0 0
Rubber discharge [kg/h] 2) 0 0 0
Devolatilization sections
30 Steam discharge [kg/h} 1) 9.7 = 63% 7.4 = 55% 6.6 = 59%
Extrudate moisture content <0.1 <0.1 <0.1
[$ by weight])

35

40

45

1)
2)
3)

Percentages based on line * = 100
Percentages based on line ** 100
SE Side extruder



0050/ 4737000 /BHA7XL 5 - Extruder configuration V Exanple

V-1 V-2 El astoner conponent A Type

A-3 A-3 Water content [% by weight]* 34.9 30.0
Feed [ kg/ h] ** 1g9.1 157.1 in Section No.

1 1 Theg moRlsast | o3 JYpe

B-5 Table s %A r‘—%edbf’kﬂg%‘%%b# 124. 2

124.2 in Section No. 5 5 Further polyner C

Type Example V-1 = ]?_,BéEUL"[k /h] in Section
No. 15 Fd —kgthl—H—Secti+onr—PNel Feed by 20
Ext r uders ﬁﬁ?ﬁ?%ﬁ’f FFERMErt dheed [rp 285

285 Terrper C 2 0 250 [[C] 1st squeeze
section W.Lg-géd kg’%]g?gfeﬂ ?Es‘ﬁ%g"]‘?‘ errf) 15951 25.10 :-(5)745% 0.9 = 21% 25

Rubber di <@hag@el<£,kgbh] [err]) 719 = 5% 12.5 = 2Pp6 2nd squeeze
section Witer—dr h—tert T—14% 5.4 = 11% Rubber
di schar ge E ¢ ifé{ﬁc]g%llyﬁgf ﬁl2 4 = 2%_5 0.1 =5<l% Devo atilization

sect i ond0 3@eedtirgmdi scharge [kg/ h]} [ erag] ) 224 6 = 41 31.8 = 67%
Extrudat e |anisdctieén mont ent <G.1 5<0.1 [0 by wei ght] 1)
Per cent agq4%, PaRE e gmet €+ — 100 2 Percemntqges basedop line ** = 100

35 40 45 |rype

Feed {kg/hj}

in Section No.
15 |Feed by

Additives D
Type - -
Feed [kg/h])

in Section No.
Feed by

20 |gxtruder (main extruder):

Speed [rpm] 285 285
Temperature in Sections 5-10 250 250
[°C]

1st squeeze section
Water discharge [kg/h] 1) 25.0
25 |Rubber discharge [kg/h] 2) 7.9

45%
5% 2.

Y e]
.
U0

NN

2nd squeeze section
Water discharge {kg/h] 1)
Rubber discharge [kg/h] 2)

14%
2%

[CIEN]
. .
> 0
[}
(=]
.
[
nn
A=
o
P o

Devolatilization sections
Steam discharge [kg/h] 1) 22.6 = 41% 31.8 = 67%

Extrudate moisture content <0.1 <0.1
(% by weight]

30

1)  Percentages based on line * = 100

35 2) percentages based on line ** = 100

40

45



0050/ 4737005 /AHd™ 6 -

Extruder configuration Vi

Exanpl e

VI-1 VI -2 VI-3 5 El astoner conponent A Type
A-3 A-3 A-3 Water content [Gew.-%* 30
25 25 Feed [kg/ h]** 63 42.1 42. 1
42.1 in S QN6 No. 1 1
Ther nopl as a}bc poI yrrertréld?r gonfiguration Vll B- 6
B- 6 B-6 10 Feed [ kg/ h] 90
38 2 32 g Ll UbL I UTl Iﬁ 5 5
5 Further |polymer (\Eig s A vVI-1 vVI-2 VI-3 N
C-5 Feeds[ qﬁomer component A A 3 A3 72 A 53.5 in
Sect | on N(Water content [Gew.-%]" : 25 é 15 Fged by
3) eed [kg/h]** 4 1 SE SH Addi tives [ Type
Feed [kg/rﬁ coe&d lvgn No. Feed by B) Zid ExtrLderl(mai n extrqder) Speed
[ rpn] 306 BO0—Ferperayur e
in Secti orfgigcipptastic poyger = 24 5og 240 [[err}_(;] 1st
squeezelsegﬁ Wer di scharge [kgf hlgglerr]) 3g. A 2 = B3¢ 3.1 =
35% 3.6 e34;1/@, o. Rubber di schafge § kg/ h] [err];) D. 15- <1%
0.1 = <1% e—sectTomYWter—drscharge—Tkut HT‘[qI’I’])
Furt ly
0 T‘;;e oyme 0 Rubbpr dischargd [kgéh]l [erf])es 0
0 Feed (RgBgyvol atilization snctJ ons Stedm edpscharge| [ kgy/.B] [err])
8.4 = 67%}in secBidh Wo64% 6.9 = p5% 30 Extrydate npistufe content
0.1 15 |Feed &y(03)1 < 0.1 [Poby weight]l 1PE Percept &fes based on
line * = I@@aNives HEr CENL ageS based|[on Tt ne ** [= 100 3) SE-S1 de ext rjuder
40 45 Type - - -
Feed ([kg/h]
in Section No.
Feed by 3)
20 [Extruder (main extruder):
Speed ([rpm] 300 300 300
Temperature in Sections 6-12 240 240 240
[°C]
l1st squeeze section
Water discharge [kg/h}] 1) 4.2 = 33% 3.7 = 35% 3.6 = 34%
25 |[Rubber discharge [kg/h] 2) 0.1 = <1% 0.1 = <1% 0.1 = <1%
2nd squeeze section
Water discharge {kg/h] 1) 0 0 0
Rubber discharge {kg/h] 2) 0 0 0
Devolatilization sections
30 Steam discharge {kg/h} 1) 8.4 = 67% 6.8 = 64% 6.9 65%
Extrudate moisture content 0.1 < 0.1 < 0.1
[%¢ by weight]
1) Percentages based on line * = 100
35 2) Percentages based on line ** = 100
3) SE Side extruder
40

45



0050/ 473710680 /31 6 (continued) -

Extruder configuration Vi

Exanpl e

VI -4 VI -5 VI-6 5 El astonmer conponent A Type
A-3 A-3 A-3 Water content [Gew.-%* 25
25 25 Feed [kg/ h]** 64 42.1 32.3
35.11in Se 1
Thernnplas 8h§ﬁ%?tﬁ?“ﬁ?ﬁe' Extruder congiguratlon VI ' B-6
- B- 6 10 Feed [ kg/ h] 38.2
30.8 30—8— puticn Ne- 5
5 Further {polyner (‘Ef‘\‘/”r’%% vi-4 Vi3t g vi-6 d 8
C- 8 Feeds| lgé;&q:ﬂomer component A 31. 8 46. 2 44.2 in
Secti on Nc;l;YEe cent fa 9 A 9 ‘2"‘;3 A3 15 Fded by
3) :egr content [Gew.-§F  SE SE| Adffl tives D Type
Feed [kg/hml ggcéégi N No. Feed by 3) % Ext ruder *¢ihin ex{ru 1) :  Spged
[ rpn] 80 300 f@@-lenpeu*t—ure
in Section hB”T’Z’laStlc PoOLyFer 5 240 5240 [[ rr);_q;] 1st
squeezemq r discharge [kgfh]; grr]) § S = B3%,.g 4.4 =
2% 33 e%}{ o.Rubber di schaf ge’Jkg/ h] [err 3 . "= 5<106
0.5 = 2% 1“/{1 2rel Setreeze SectHoratter—aisehar %)~ [Ir\gll lﬁiLILLFr])
0 g;;gffr p°lymer ¢ O Rubber disschargg [kash] [erf])c.s 0
0 Feed (&glByol atilization sectypors Stegm dgsgharge| [ kgd Bl [err])
7.0 = 67%]|in sectidn WcA6% 5.6 = $4%4g0 Extrudate noi stufe content
< 0.1 15 |Feed by031l < 0.1 %% weight]] BE Perceptages based on
line * = Wdg&ives 5T CENl ages based|onm 11 ne ~~ |= 100 3)  PE o de extrjuder
40 45 Type - - -
Feed [kg/h]
in Section No.
Feed by 3)
20 [Extruder (main extruder):
Speed [rpm] 300 300 300
Temperature in Sections 6-12 2490 240 240
[°C)
l1st squeeze section
Water discharge [kg/h] 1) 3.5 = 33% 4.4 = 54% 3.2 = 36%
25 |Rubber discharge [kg/h] 2) 0.1 = <1% 0.5 = 2% 0.3 = 1%
2nd squeeze section
Water discharge [kg/h] 1) 0 0 0
Rubber discharge [kg/h] 2) 0 0 0
Devolatilization sections
30 Steam discharge [kg/h] 1) 7.0 = 67% 3.7 = 46% 5.6 = 64%
Extrudate moisture content < 0.1 0.1 < 0.1
[ by weight]
1) Percentages based on line * = 100
2) Percentages based on line ** = 100

35

40

45

3)

SE Side extruder



0050/ 47370069 /83374 6 (conti nued)

Extruder configuration Vi

Exanpl e

VI -7 VI -8 VI-9 5 Elastoner conponent A Type
A-3 A-3 A-3 Water content [Gew.-%* 25
25 25 Feed [kg/ h]** 65 42. 1 42. 1
42.1in S 1 1
Ther nopl ast })ggp%:\@contlguqﬁb - Extruder conf]iguratlon VI B-9
B-9 B-6 10 Feed [kg/ h] 50
30.8 308 IooeCt T O o™ = = 5 =5 5
5 Furt her M v VIl o v - 8
C- 8 Feeds }Jgsﬁfmer component. A 50 46. 2 46.2 in
Section NoZ , 9| 23 9 A-3 2-3 15 Fged by
3) ater content [Gew. -%éE 25 SE 25 SH A‘ié' ives b Tvpe
eed [ - 4 . i yp
Feed [kg/ h i |S@cé’§§\t ko@n No. Feed by |3) 50 Extr Jderl (lmal n extrlgder) Speed
[ rpn] 366 366 306—Fenperai ure
in Sectio Thei’“i%l““c oIyt B 4 5 240 [[lerplgl 1st
squeezelosngiédo %}.ﬁ, er discharge [kd/ hlsglerr]) 30 85 3 =50% .8 5.9 =
56% 4 gnseég é . Rubber di scharges[ kg/ h] errg]) 1.65= 4%
1.7 = 4% eZeSectTomWa T
Furth
0 T;;e Lym 0 Rubber dpscharg¢ k-8
0 Feed (Rg/Bgvol atili zation slectsions 30 St gam di schar ge. ikg/ h]
[err]) in secRicn #8% 4.6 = 43% 9 6. 3= 60% Extrudat e noi stufe
cont entl5 |Feed by 3)Q, 2 0.]2 sE 0$E2 [ % by weisght] 1)
Per cent ag¢aadiasess en [1ne * = 100 ) Percentages based dn Trne ** ={100
3) SE Siidgpeext ruder 40 45 - - -
Feed {kg/h}
in Section No.
Feed by 3)
20 [Extruder (main extruder):
Speed [rpm] 300 300 300
Temperature in Sections 6-12 240 240 240
[°C]
1st squeeze section
Water discharge [kg/h] 1) 5.3 = 50% 5.9 = 56% 4.2 = 40%
25 {Rubber discharge [kg/h] 2) 1.6 = 4% 1.7 = 4% 1.1 = 3%
2nd squeeze section
Water discharge [kg/h] 1) 0 0 0
Rubber discharge [kg/h] 2) 0 0 0
Devolatilization sections
30 Steam discharge [kg/h] 1) 5.2 = 49% 4.6 = 43% 6.3 = 60%
Extrudate moisture content 0.2 0.2 0.2
[% by weight]
1) Percentages based on line * = 100
3 2) Percentages based on line ** = 100
5 3 SE Side extruder
40

45



0050/ 4737106§074bh§17 - Extruder configuration VII
1 -2

Exanpl e

VI - VII-3 5 Elastoner conponent A Type
A-3 A—3 A-3 Water content [Gew.-%* 30
30 30 Feed [ kg/ h] ** 66 34.6 34.6
34.6 in Sectio 1 1 1
Ther mopl as??Bl‘Tso—‘l y‘rr@P‘tB“}%émnflguratlon ViI B-6
B- 6 B-6 10 Feed [kg/h] 76. 3
76. 3 ———F—s—-h—SocteA—Pe- —4
4 Further polyner C Fffele vir-1 VII-2_ ViI-s .
- Feed [ kg|#askomeSectnpgneMor 15 Feqd by Additi ves D Type FFeed [kg/ h]
Section No|T¥Pe€ed by 20 Extruder (ngi nAe3<truder “Sﬁeed [rgni 3
260 ;’:222@““ [Gew.~%1500 Teg 8 ture in 3[4 IPOHS 44 23%{I 4p
240 err] C lst squdezé.Secti on] Wat,ér di schar kg/ h
[err]) 0 ge nlgﬁ = q 4% 5.1 F 4dy .b.be_r_d.l-gc.h]a
[kg/h] [er} rm°P1a56“6p°112%r 5 0 5 = 1% 0,6 = 2% 3nd _sgueeze
section 1¢af Pdischarge [kg/h] [err]) 5 D 2, 6.3
0 Rubber d EQL ?l@/ h] [err]) ‘3 AR ; 0
Devolatillﬁm 'AD{‘,%?*"‘““ St-eam-eH-5 hargc Heg-—H §-5—=5206—
5.5 = 52% g;;tge? POV, 30 Extrudatq nmoisture cpntent 0.1
0.1 Feed h[]% by weight] 1) Per cent ages based onjline * = 10
Per cent agepidpasedicandi ne ** = 100 35 40 45
15 |Feed by
Additives D
Type - _ -
Feed [kg/h}
in Section No.
Feed by
20 [Extruder (main extruder):
Speed [rpm] 260 240 220
Temperature in Sections 4-12 240 240 240
[°C]
1st squeeze section
Water discharge [kg/h}] 1) 4.9 = 47% 4.9 = 47% 5.1 = 49%
25 |Rubber discharge [kg/h] 2) 0.6 = 2% 0.5 = 1% 0.6 = 2%
2nd squeeze section
Water discharge [kg/h] 1) 0 0 0
Rubber discharge [kg/h] 2) 0 0 0
Devolatilization sections
30 Steam discharge [kg/h] 1) 5.5 = 52% 5.5 = 52% 5.2 = 51%
Extrudate moisture content 0.1 0.1 0.1
[% by weight]
1) Percentages based on line * = 100

35

40

45

2)

Percentages based on line

*k

100

F ge

H 2)



0050/ 473710650 //eg3EL 7 (continued) - Extruder configuration VII Exanple

VIl-4 VI1-5 VII-6 5 El astoner conponent A Type
A-3 A-3 A-3 Water content [Gew.-%* 30
30 30 Feed [kg/h]** 67 34.6 34.6
%ﬁe?ngglgg Shgﬁ%ﬁt%?“ﬁﬁﬁe‘ Extruder conglguratlon VII 1 B- 6 1
B-6 B-6 10 Feed [kg/h] 71.3
76-3 ?1 } CL,I. fU’I’I 1\IU “AI' 4
4 Further {palymer C ynd% VII-4 vII-5 o VII-6
C- 6 Feeds] @é;&*ﬁon\er component A 5 51in
Section Ng-¥pe . 1 A-3 A-3 315 Feqd by
Water content [Gew.- 30 30 :
3) cod (ka/B1*" 6 34.6 GD Adiﬁ tives I Type
Feed [kg/hinlggcééggli},g[\ No. Feed by B) 32‘3:0 Extryder;{mai n ektruder): Sgeed
[ rpn] - 220 306 BOO0—Terperalur e
in Secti on%hﬁr“f?las“c polyger B 24Q 5o 240 [[rr g] Squegze
sect i on10EEES digehar ge [kg/h] 1) 713 = 49%,5.; 4.2|=40%  H.0 =
48% 25 Rk egeﬁhg,g rge [kg/h] 2) 5=1% o> 0.5/=1% 0.6 =
2% Devol atji- (A= As—Stearrt-schar e [{\g/ h] [Ci‘i’]) —6- 3# 61%
6.2 = 60% g;;é? 3P yE'S‘TEAJCTExtrudat e npi st yre contlent, 61
0.1 Feekolj/nh% by weight] 30 L) 5 Percentlages based ¢n |ne * = 1100 2
) Percentlagesedtasgdicon line ** = 10013) GD Addition of granul es 35 |40 45
15 |[Feed by 3) GD GD
Additives D
Type - - -

Feed [kg/h]
in Section No.

Feed by 3)
20 [gxtruder {main extruder):
Speed {[rpm] 220 300 300
Temperature in Sections 4-12 240 240 240
[°C]
Squeeze section
Water discharge [kg/h] 1) 4,1 = 39% 4.2 = 40% 5.0 = 48%
25 |Rubber discharge [kg/h] 2) 0.5 = 1% 0.5 = 1% 0.6 = 2%
Devolatilization sections
Steam discharge [kg/h] 1) 6.3 = 61% 6.2 = 60% 5.3 = 51%
Extrudate moisture content 0.1 0.1 0.1

[$# by weight]

30
1)  Percentages based on line * = 100
2)  Percentages based on line ** = 100
3) GD Addition of granules

35

40

45



0050/ 473710680FahBe17 (continued) - Extruder configuration VII Exanple

VII-7 5 El astoner conponent A Type A-3 Water
content [Gew. -% * 30 Feed [kg/h]** 34.6 in
Secti on No. 1 Therrgpl astic pol ymer B Type

B-6 10 Feed / . 76.3 in Secti No.
4 Further JoPbRel EORGHRVeq ERGFHIST FORLiPPHAERG. VIS Feed by Additives D
Type Feed [kg/h] in Section No. Feed by 20 Extruder (rmain extruder): Speed

[rpm 280- Tcrrpcratur HR—Sect i ons 4 12 240 [[err](C
Squeeze sebiion wateF*3PA&harge [koilh] V&F r7l 3.7 = 36% 25 Rubber
di schar gg E(lg/Sh?me[reFm}gonent @ 4 = 1% Devol atilizhtion sect i ons St eam
di schar ge Fh] [err 6 = 63% Bxirudat e| noi sture content
<0.1 [ % by|§&E ht ifewpér]cent agqs fgsed on fine * = 100 2) Percentages
based on | I}FSe 9 The 46 Exanplies ¢denonstrpte the versatility of the
novel proc dst-orer—eorppnent s A, eight different
t her mopl as Tterﬁ?ﬂ’])?ﬁﬁ’r% PRLYREEVBn di fflergnt furthpr polymers C and ei ght
di ffererto VPR D were used in g vggy; wi de range of conbinations, wth
the result|f @Ec@lq,l,;gﬁ]@ned therrmpl adticg or pol ynmer blends of very
di fferent ‘mo‘fyhmc etk
Type
Feed [kg/h]} -
in Section No.
15 [Feed by
Additives D
Type -
Feed [kg/h}
in Section No.
Feed by
20 [Extruder (main extruder):
Speed [rpm] 280
Temperature in Sections 4-12 240
[°C]
Squeeze section
Water discharge [kg/h}] 1) 3.7 = 36%
25 |Rubber discharge [kg/h] 2) 0.4 = 1%
Devolatilization sections
Steam discharge {kg/h] 1) 6.6 = 63%
Extrudate moisture content <0.1
[# by weight]
30
1)  Percentages based on line * = 100
2)  Percentages based on line ** = 100

The 46 Examples demonstrate the versatility of the novel process.

35 Five different elastomer components A, eight different
thermoplastic polymers B, seven different further polymers C and
eight different additives D were used in a very wide range of
combinations, with the result that toughened thermoplastics or
polymer blends of very different types were prepared.

40
In the Examples, from 26 (Example II-2) to 74% by weight (Example
III-5, the sum of both squeeze sections) of the residual water
initially contained in the partially dewatered rubber were
removed as liquid water in the squeeze sections. The arithmetic

45 mean over all 46 Examples of the residual water removed in the
squeeze sections was 46% by weight. The remainder to 100% by
weight was removed as steam in the devolatilization sections



40 In the dosop4E371from 26 (Exanple 11-2) to 74% by weight (Exanple 111-5,
the sum of both squeeze sections) of the residual water initially contained
in the partially dewatered rubber were renoved as liquid water in the
squeeze sections. The arithnmetic 45 iggan over all 46 Exanples of the

residual Ll J sipreth e SOUEERC SARILANS UBR.400 Dipuet ot The

r emai nder was renoved atilization
sections Wpﬁ?éﬁe%’&%ﬁﬁ?tp‘ﬁﬁﬂtﬁﬁ@s S’F% IthﬁxFPﬂo‘?ﬁ SIFGNares &
content). Sueeefied-entrieaterhelupestadre dischargagad 0603 thie wedghbfaxh schar ge
of squeezedusyiredahénamptlys tot eamndliirgr Harngeuzardies00% by wei ght are due
predom ngntly to roundi ng i naccuracies. 5 The rubber discharge is snmall,

bei ng_on g&% ag8,rahoy) %}/g&% m@lgmuan%emﬁﬁ SPIchg0 ARRUL 2Py Vel ght of

t he amoun I.St. ru Exanpl es de rate the
[lexibi 11 1YoHos RRSPEE drec shRny a%“é DY N O NPT RBTET Ghe 1 ow

rates of tﬁ%lsf%c}‘“\l?PaﬁafE’?&ﬂ}Sngh} - coul d be varied within a wide range: -
el astomer conponent A: from 25.0 kg/h (Ex. I1-6) to 159.1 kg/h (Ex. V-1),
15 - 1beThe (X asiples pdénomestrBte f tlomflexkyi 1y dfl khd)ptarcekdd e@ek giith( Ex.
V-1 and V-2Z3gard tof YhéherduQhpiel e friem bakdd bf( Exe Midividagd VII1-6) to

60 kg/h (Eéo%o e@ts coulciiqg' Rr'a}.‘;e,éd I:auth §Y§dé<qjatfi EX I11-7) to 8 kg/h

having a | bu oPhEYSRES EORIRTELAL %?%‘é?%t RalR o R o

content. 25 Th&>?ndikg/BubF*cdinddments coul d be fed to the extruder in
di fferedf sectthemnoplasthe modaymereB; from dénpenetn. BIdas) i e ridduéeligint o

Section 4 (Ex. (B4l )v-1l aha ®exjt,ion 5 (Ex. I, Il, IV, Vand VI) or into
Section 6 (Ex. f@x.@ther pbh#ﬁ\er C: £EBHPON&Vh @EW@SVHHJ Qddcesrigt @oSection 1
(Ex. I'l1-4, Vi kg |nto Section 9 (Ex. II-4, [1-6 to I1-9, |

I

iy% V-2
to V-6, VI-2 t e 1 [11-9
and I11- %oy 3%8dltlvc?8n%0n€ \%agg?tﬁt &d%éa J(’nt g §ec9( %n&%'( é;’z?: 2,
I -3, 12

In particular, it was possible to prepare both products having a

low elastomer content and products having a high elastomer

content.

25 The individual components could be fed to the extruder in
different sections: in the Examples,

- component B was introduced into Section 4 (Ex. VII), into
Section 5 (Ex. I, II, IV, V and VI) or into Section 6 (EX.
30 III);
- component C was introduced into Section 1 (Ex. III-4, VII-4
and VII-6), into Section 9 (Ex. II-4, II-6 to II-9, IV-2 to
IV-6, VI-2 to VI-9 or into Section 10 (Ex. III-1, III-5 to
ITI-7, III-9 and III-10);
35 - component D was introduced into Section 1 (Ex. I-2, I-3, II-7
and IITI-3), into Section 9 (Ex. II-1 to II-4, II-8 and II-9},
into Section 10 (Ex. II-5, III-6 and III-9), into Section 11
(Ex. ITI-7) or into Sections 10 and 11 (Ex. III-2, III-8 and
III-10).
40
The location of the feed was accordingly also variable.

Extruders with different screw diameters (40 mm and 58 mm) were
used for the process. The rate of rotation of the screw was
45 likewise varied, and was set at from 300 to 220 rpm in the



and I111-3) 00s0/@a73gation 9 (Ex. Il-1to Il-4, 11-8 and I1-9), into Section
10 (Ex. 1I1-5, 1Il-6 and Il11-9), into Section 11 (Ex. 1Il1-7) or into
Sections 10 and 11 (Ex. 111-2, 111-8 and 111-10). 40 The | ocation of the
feed was accordingly al so vari abI e. Bygruders with different screw

di aneters 3 t r e te of rotation
of the scr(eewc'glmmjs:ne dﬁ% rﬁnmée Var ed?gxngy Qgggt?%fstfor 8-r61-183 to 220 rpmin
t he oo5dF2E73711)70 exanmpl es: 300 rpm 285 rpm (Ex. V), from 220 to 300
rpm(Ex. VII). It was al so possible without difficulty to operate the
extruder 5 1M whsaalsly \PbssébbedvizhvetzaiSeictuley toopsxiace the chwrgder ( Ex.

1V, Vi arsi wikh) a 4dryrasepofigi threke oPetire (hbewsidr Wieehafgey t(Exuble; free
manner ?cgngfvif seven configurations over a long tine, trouble- 10
free extru running times of several hundred hours with varying products
bei ng achieved. 15 20 25 30 35 40 45 rocess for_the preparation
of toughendd f"ﬁérﬂ%’iﬂ’é’slﬁ 8 persdey he %%rcb‘ﬁt%l%% Leotrffomegner

t her nopl astinceachhet tiler seperstands guratinngp@vened lﬂr@n&smeonw%qlﬁg A from
5 to 95%m\free ghtraferatruheiisd tdmeswarf esevariadt hifldred hours wltdstvamrging
conponent Areaates bdithquBchfe®Po by wei ght of residual water, B) from5 to
95% by wei ght of at |east one thernoplastic polymer B, 15 C) fromO to 95%
by wei ght of at |east one further polyner C, and d) fromO to 70% by wei ght
of additives D,
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20 by mi xi 0g50/he787BStoner conponent A wiith fghe;hher.maplasti ¢ pRLyTer

[ O E A LA LY Ry A s TR L T (L4 A V- T

and, if present, the further polymer C angychf; prhesent .. Be. Lh VES I n
an extruder with mechanical dewatering ofé%(hjg&éizg),(ss Qn"‘l%:jconpg)ﬂig: ‘t)g ,
wherein 25 the conponents A B, C andgD 1( ;quqfio a ',,i,_;&t"r‘-ﬂ'de(,r ,l\ix‘h& R —
least two screws rotating in the same dirleet] on or i Opposi '€ @t ectifons
and having a screw dianeter Derr], and, 1 n the conveying directron

(downst r eany, cxdigm:ext ruder bei ng 30 essentially conmposed of - at

| east one netering section into which elastoner conmponent Ais fed to the
extruder by a npeterin ans, 35 - at least one squeeze section which
serves fgrYdeV\ﬁt%Iqu’?jgt 8retfl}f‘stPGF“rB?r?:'b‘rf’ﬁbHénf°‘75\gl%ﬁﬂ?dcﬁﬁgﬁﬂl‘?ﬁla§ttlf’§a%’f one
retardi ng el enePiymardblandytrrndadaing yaughened cthemepilasbicewdeer i ng
orifice which teeppdenticpsir ¢hm polines bllends )campirdasdhag el enent by a

di stance 40 corresponding to at | east one screw dianeter Derr],
and wher ei n nop Sei bt ROYS! 995 1y GeUSRE &6 HCWRLEE i dHb QhkbiCRSist At

| east one feed Sect]on i r‘“@&ﬁ@o&é&% h@éﬁ@a"'ﬂ%ﬁ'& Pos yéE%rPB it heduced
as a nmel into the 'exiruder, - at “Teast oe%lastlca o~ $ECt £6n
provided with ni xi Tf PR nEaH g el enent s, 72 at |east one

devol atilization section which is provided with at | east one

devol atilizatiBp ofrdm Ge tanf5% roywiedhht hef raxmaeastigonmattdernspagtived as
steam and 5 -polyhed 8¢harge zone, wherein sone or all of the water
energing fromthe dewatering orifices is present in the |iquid phase, and

10 wherdbn the.conponents C [or D are fe Q_ope_or of the stated
extruder secti9 sn?lf)ogme{bhgf) %sggkeype‘{’reéﬁgfyo% ra(%mTISﬁ% anbt f#gl??g%ft%c’elrmt%get her
with the corrponent%' R%hd/ or B or separately fromA and B. 15 2. A process
as claimed in claim1l, wherein the extruder is a tw n-screw extruder having
screws rotating)i nftdre 0saoe70d: rimctwedght 26f hddihipesarss as clained in claim
1 or 2, wherein the extruder
20 by mixing the elastomer component A with the thermoplastic

polymer B and, if present, the further polymer C and, if

present, the additives D in an extruder with mechanical

dewatering of the elastomer component A, wherein

25 .
the components A, B, C and D are fed to an extruder which has

at least two screws rotating in the same direction or in
opposite directions and having a screw diameter Dgerew, and,
in the conveying direction (downstream), the extruder being

30 essentially composed of

- at least one metering section into which elastomer
component A is fed to the extruder by a metering means,

35 - at least one squeeze section which serves for dewatering
the elastomer component A and contains at least one
retarding element and in each case at least one
associated dewatering orifice which is present upstream
of the (first) retarding element by a distance

40 corresponding to at least one screw diameter Dgcreywr

- at least one feed section in which the thermoplastic
pelymer B is introduced as a melt into the extruder,

45
- at least one plastication section provided with mixing or

kneading elements,
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has, betweepnsoli@7Bast devol atilization section and the di scharge zone, a
further section in which the conponents C and/or D are fed to the extruder
toget her or separately from one another by at |east one netering neans, and
wherein this 25 further section4s provided with m xing and/or
kneadi ng el ements. _4.. A.process as clained in any of clains 1 to 3,

wherei n_the merer | Rl JEEHE ORt, S YR AEOASEREI" Coanurt B B Pesfiiter . 30
5. A process as cFiatieat ilfaghyont deveiagihizadign qRbhiGe apAel®ivetiFhr ge
zone is terminat edthy zemfiiaingaeptard is neneved lasr ateam @ndar at us present,
when viewed in the conveying 35 direction, before the die head. 6. A
process a&s cl ai ned in.aqy of clains 1 to 5 wherein an apparatus for nelt
granul ati on is"pre%e% SDERPRd*YHE die head. 40 7. A process as clainmed in
any of clains 1 to 6, wherein the apparatus for nelt granulation is
operated under whet&in (Somdesred B off 8Re| wdtiedN bmef§ing fE3mOtBe devaRe@ERES as

clainmed in any,pf s £l 8 hréQenk i\ppgﬁgiﬁ%?t BﬁAééé’,deJnd s not heated in the

netering sections for the elastomer conpo and 1 n the squeeze
sectiond0 9 . A process as clainmed in any of clains 1 to 8 , wherein the
extruder has, dbensin ¢e compdrentsgCoandédn ndarbefddan seet onmdrer ofhe nel t
of the thernopkastsétatRad grerudeandchbebs acddaeneftoPisdpagatsly Udeim oak | east

one further fegd,geot) %3?% éé}%ggsktw%h tdie Ebggs%&sw Gn@PlY LB 15

10. A process as clege n.any o Bclalns 1to erein the further feed
section for th&°RBIT-% RE™t erﬁ%prastic polymer B is | ocated between the
| ast deV® atilization section and the discharge zone, or in the discharge

zone. 20 12. Anpppecsss as 6laind innNcdfim of, ¢hair8Bn ktHeO ekOruddrerigi @, in the

devol ati | i zati epssesdicanextie M0k aY1 4dZald 9BLE{dd Q@S LAk S Hd anged
| aterally on tg?ﬁggéﬂﬂger. 25 12. A pfocess as clainmed in any of clains 1

to 11, wherein e conponent Cor Dis fed to the extruder or in the vent
secti on.
2 3. A process as claimed in claim 1 or 2, wherein the extruder

has, between the last devolatilization section and the
discharge zone, a further section in which the components C
and/or D are fed to the extruder together or separately from
one another by at least one metering means, and wherein this
further section is provided with mixing and/or kneading
elements.

25

4. A process as claimed in any of claims 1 to 3, wherein the

30 metering means for the component C and/or D is an extruder.

5. A process as claimed in any of claims 1 to 4, wherein the
discharge zone is terminated by a die head and a melt
filtration apparatus present, when viewed in the conveying

35 direction, before the die head.

6. A process as claimed in any of claims 1 to 5, wherein an
apparatus for melt granulation is present behind the die
head.

7. A process as claimed in any of claims 1 to 6, wherein the
apparatus for melt granulation is operated under water
(underwater granulation).

45
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30 13. A poosesga7aslclained in any of clains 1 to 12' wherein the conponent
Cor Dis fed to the extruder also in the section in which the

t hernopl astic polymer B is introduced into the extruder. 35 14. A process
as claimed in any of clains 1 to 13, mherein the conponent Cor Dis fed to
t he extrud ra soc;nsthe rrejifern{ g;section \ﬁéa Aihpcrocles as. 1%' %lorred i n any
of clains I to 1% c\ﬁngrgfn TR0 3 % cTe of° the X w n” 1%crewextruder are
two- f | i ght ed. ﬁ%lherAhﬁPBE:%%% are BFS‘?nﬁj deYRERYIRY AAAES 113 Fhe5 wherein

t he conponent &iwe78 isectdens.o the extruder in the devol atilization section

or in a further section which |s located directly before the discharge

zone. 17 A rocess rred |n of cl |ms 1 to 16, erein the
screws of ?h gfa Qta)‘ir:léllaf‘m% err wiis eelrnngS?D[ err],

e exrt’ GETRS

i nternal of fr%ﬁ‘ﬁrludfrt gs1ngt }595‘]‘:8 ﬂ‘p?}%cé‘??%n%lsﬁcﬁéan?nf%}h&f clains 1
to 17. wher ei neisrtamery ggmponentopepnd cih dhegsqueese Sectdord- from 50 to 1200
rpm and nmean shear rates, based on half the flight depth of the screw, of

from 15 to,450, Sé]% ldss 10 éL nédp%gcer%h o cGhihdef 9 3?”¥h°§e '%E‘énl Lo

18, whenei n at one avi n%sa T esi ercon t of up

to 60% by wei gfif lf%detfsgasasd%’f"éﬁﬁﬁ’ér“b&r?ﬁo g¢om bepgndgthe fegdycess as
claimed in anyseftidmifes the greld, ofintheithegmppbastisy@odymem | iandage graft
rubber cont ai nbefpre hhecesnd ane thenprtsudyy ,0ae beasmwromeofuttieemfeeder s

but adi ene, stygedeiorley! ehy meNG, ol Kid teHbplest R pwhyhet hmcryl ate and
smal | amounts of other nmononers, including crosslinking nononers, 20

and a griaft stage conprising styrene, alkylstyrene, acrylonitrile, methyl
met hacryl até- ok BroAe&SURE Sfainessdnndpib s §1psngskdoadOe| R X HEY téénponent
A, and a styreferttuylferdt sedteianofot yoler medn pértie ribempbslastame/
acrylonitrile popahesmd isphbyied atwedtoltheellyt ddvolatilBidtiony! at e,

pol yvinyl chlogidei i aaamtié LHJ?sc‘RfarI;Qeéc?neOOBY-”Eﬁ StieS diSefHafFe (Rfe.
thernopl astic polymer B. 21. A procéss as ‘clai med in any of "clainms 1 to 20,

wher ei n 28 graft rubber based on pol ybutadi ene or polyal kyl acrylate as 30
t he base sttdgelaprbeessopel gheimegf ist gmeref aidimsrly|tonildsi veemsin,héngr af t
stage i s used @ReadasilafelisotipanesttionsfNndhe Séysrrtdldeayianidriifli ees
copolyner is uged &srdndRdt DerdmNlgsbh CeiROlek¥RudEr.

25 13, a process as claimed in any of claims 1 to 12, wherein the

component C or D is fed to the extruder or in the vent
section.

14. A process as claimed in any of claims 1 to 13, wherein the
component C or D is fed to the extruder also in the section
in which the thermoplastic polymer B is introduced into the
extruder.

30

35 15. A process as claimed in any of claims 1 to 14, wherein the
component C or D is fed to the extruder also in the metering
section.

16. A process as claimed in any of claims 1 to 15, wherein the
40 screws of the twin-screw extruder are two-flighted.

17. A process as claimed in any of claims 1 to 16, wherein the
component C or D is fed to the extruder in the
devolatilization section or in a further section which is

45 located directly before the discharge zone.
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22. A procegesoas7stained in any of clainms 1 to 21, wherein a two-stage or

mul tistage graft rubber which essentially conprises pol yal kyl acrylate and
a copol yner of styrene and acrylonitrile is used as el astonmer conponent A,
and a styr ene/ acryl onitrile copol yrrer 4 s used as thernoplastic 40

pol ymer rocess_as, cl ai ned |n f.c to 22, wherein the

corrponent IsA C]c&?ﬁt Fﬁa?l"’l%“efihénc% é’% gaﬁ“%?ﬁ "r°e<]57 YRS & é&g‘ﬁder at

anot her point FFERYS RE ERPFPRBHENASR, h%‘fe a f'??:g%ttcfﬂ’r%ﬁfi'éé‘?l%cmyl .ymer based
on t he nononer&tusal/Tsared, hiatamep@fatron bf2 ttee 1t Ber nopl astic pol yner B,

havi ng the sanme overall corrposition but with a different average mol ecul ar

wei ght I\/Be;g %r W t h ot her a pol ymer

of
obt i ned "0y LoBP e zaf.%%alawe cf-ar?'}y o FIPIng b b0 Thr (PRSP APBrat | Lo,
with pol ar conBRbides, 1§ ePeRatefoft nbristiede sSPRRE HPhdramoRAt§X L0AyFPm
conpounds or wand nigesi §h§®r rates, baserbrogr Halérthe fligpbl gemyh lofstheon
a- et hyl st yr enséss,ylogniftom| 55 ao ap0 hgdl.met hacryl at e/ al kyl acrylate, or 15
- a polyner based on a rubber conprising butadi ene and, if appropriate,

cononomans a polynmer prepared by anionic polynerizatiogn of
but adi ene E £y processyag ¢taimede ini anyunfcKladhe brtcallP: ofhe4fdopESf i ni c

doubl e bonds nh§astavaebgsatfhybbgenbaeing ¢ residualolapaercontsad off wp
t her nopl asti ¢ pol 60k dyhaatghtoris?2hised as glalsybrer basednent pol ycar bonat e, or
- in [sic] polynmer based on styrene, acrylonitrile, methyl methacryl ate,

mal ei ¢ anhydri de and mal ei ni des, or 30 - a mxture of at |least two of the
stated RSl éﬂmré P@FessAaﬁrﬁ%%’éT?daénc?%Y rPederlﬁlfa?uyl g éPai ‘ﬁ’éerf’t"o323

wher ei n the gr t¥e-stagieepriBulkistiagal araftapabbae eputfainiog berbaser skafies have
a di aneter of Etompnikig doe 26 [mere] of e méAnpmeresmitasiiehaj neyremeany of
claims 1 to 24aindmtgirénktheapaflt aekplstee adkelrhditdcayiate toirs Gmaft rubber
particles has 4flounts Y2ColR HYNMEPIOBHANN: n Wor SHRA R AP ABIReks 07 TOT €
t han

and a graft stage comprising styrene, alkylstyrene,

acrylonitrile, methyl methacrylate or a mixture of these

monomers is used as elastomer component A, and a

styrene/acrylonitrile copolymer, an c-methylstyrene/

acrylonitrile copolymer, polystyrene, polymethyl

25 methacrylate, polyvinyl chloride or a mixture of these
polymers is used as the thermoplastic polymer B.

22. A process as claimed in any of claims 1 to 21, wherein a
graft rubber based on polybutadiene or polyalkyl acrylate as
30 the base stage and a copolymer of styrene and acrylonitrile
as the graft stage is used as elastomer component A, and a
styrene/acrylonitrile copolymer is used as the thermoplastic
polymer B.

35 23. A process as claimed in any of claims 1 to 22, wherein a

two-stage or multistage graft rubber which essentially
comprises polyalkyl acrylate and a copolymer of styrene and
acrylonitrile is used as elastomer component A, and a
styrene/acrylonitrile copolymer is used as thermoplastic

40 polymer B.

24. A process as claimed in any of claims 1 to 23, wherein the
component C is

45
- identical to the component B but fed to the extruder at

another point than the component B, or
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two maxi na0086/47376 26. An extruder which has at |east two screws rotating
In the sane direction or in opposite directions and having a screw di aneter
Derr], conposed of the sections as clained in any of claims 1 to 25. 10 15
20 25 30 35 40 45 15
- a thermoplastic polymer based on the monomers used for

the preparation of the thermoplastic polymer B, having

the same overall composition but with a different average

molecular weight My or with other amounts of the

5 monomers, Or

- a polymer obtained by copolymerization of C,-Cg-alkenes
with wvinylaromatics, with polar comonomers, with carbon
monoxide, with nonaromatic vinyl compounds or with basic

10 monomers, or
- a polymer based on a-methylstyrene/acrylonitrile or
methyl methacrylate/alkyl acrylate, or
15

- a polymer based on a rubber comprising butadiene and, if
appropriate, comonomers, or

- a polymer prepared by anionic polymerization of butadiene
20 and styrene, in which some or all of the olefinic double
bonds may have been hydrogenated, or

- a polymer based on a thermoplastic polyurethane, or

25
- a polymer based on polycarbonate, or
- in [sic] polymer based on styrene, acrylonitrile, methyl
methacrylate, maleic anhydride and maleimides, or
30

- a mixture of at least two of the stated polymers.

25. A process as claimed in any of claims 1 to 24, wherein the
graft rubber is particulate and the graft rubber particles

35 have a diameter of from 0.05 to 20 um.

26. A process as claimed in any of claims 1 to 25, wherein the
particle size distribution of the graft rubber particles has
20 one maximum (monomodal), two maxima (bimodal) or more than
two maxima.

27. A toughened thermoplastic molding material obtainable by a
process as claimed in any of claims 1 to 26.

45
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28.

29.

76
The use of a molding material as claimed in any of claims 1
to 27 for the production of films, fibers and moldings.

An extruder which has at least two screws rotating in the
same direction or in opposite directions and having a screw
diameter Dgerews, composed of the sections as claimed in any of
claims 1 to 26.
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