-1- Degassing extruder for degassing a polymer naterial and nethod for
degassing a syrup consisting of polyners, solvents and/or nononers using a
degassing extruder Field of the invention The invention relates to a vented
extruder for the devolatilization of a polymer material, enconpassing at-

| east one drive, at |east one extruder barrel, at |east one rotatably
driven extruder screw nounted in the qxtruder barrel, at |east one materi al
feed, at |east one extrudate outlet-, at | east one vent zone and at | east
one gas out ! elegaBRengneentiosarf fvt hisgaadiages polamprovessriady antk

devol atilizati %&y éégyégg?gﬁggfsgdéy}dgﬂagngggtﬂwg:33}@%n§méﬁgUor of

nononers, usi'ig & vented & Pritor "art Pol yneri zatio
processesoftéﬁdaﬁmysoaﬂ@ﬁ@rp@@@ﬂ%ﬁ#&é@?@ﬁ fndgg w%%fgkfﬁgegolvent*here
can firstly be the nononmer solution itself, and/or can also be an inert

solvent. To gpt in th golxngg e resid
) o gidd si dual nonomers or the solvent have
to be renoved, %1%‘ gxgﬁplé'V|a evaporation. This devolatilization usually

takes place in a vented extruder. Vented extruders are also used for the
producti on ofpdhes Apehesdh CyelbBepartd cal areritfed hextmudent i 6ari sthe renpve

resi dual monoper s LIOM NS LNRHT s PhARKLL: ndil,tiae | GEeBRpusaney sect or of

vent ed extrude arge vol B reans of vapour have t e di ssi pat
and condensed-&a®t @nge dra e, eRENARYBF SR HETHITT ﬁri‘ﬁg' p?togjo‘?ﬁ%n blyIoa °
wei ght ‘of solygnt raRdiep1 ORI t exbeudaapecated. mounted in  the

extruder barrel, at least one material feed, at least
one extrudate outlet, at least one vent zone and at

least one gas outlet.

The invention further relates to a process for the
devolatilization of a syrup composed of polymers, of
solvents and/or of monomers, using a vented extruder.

Prior art

Polymerization processes often carry out the
polymerization in a solvent. The solvent here can
-firstly be the monomer gsolution itself, and/or can also
be an inert solvent. To obtain the polymer, the
;esidual monomers or the solvent have to be removed,
for' example via evaporation. This devolatilization
usually takes place in a vented extruder. Vented
extruders are also wused for the production of
‘thermoplastics, in particular if the intention is to

remove residual monomers from the input plastic.

In the former usage sector of vented extruders, very
large volume streams of vapour have to be dissipated
and condensed in large heat exchangers, depending on
the proportion by weight of solvent and/or monomers to

' be evaporated.

The structure of known vented extruders is usually such
that the material stream to be devolatilized is



- 2 - introduced at the drive side of the extruder screw, and the

devol atilized extrudate is conveyed towards the screw tip. Follow ng an

i ncrease of pressure in the extruder here, there is usually a
depressurization of the material at sone point in the path downstream of
the material feed, where the material is devolatilized at atnospheric
pressure or wWith the aid of suction. To4this end, a vented extruder usually
has the screw channel s deeply cut at one point, so that the pressure falls
at that pointihersdiedddratd atel drivat sogphefi t;héeenettructﬁe:r rAcrewpgand

sucti on-removaj . ofy gﬁo‘i%h@agdgaéctx%ﬁyt%d §Bi ol cBONowd e Mehe is then
again corrpresse% rﬁp;:’ressure I's again |ncrre?%sed EP 0 490

descri bes, byswa?woftléxa 1g.0ovng @t e- §€F@9\F?/e edPSGFdFer bt %gﬁe type
mentioned in gggmagf OH&ES ] OBhede stibuatsurd lgf o hiem@issuréatbtdorxtEuder is

as described above, and jt _serves %}rn%m)yrg tgsi duah @g&gg@géaﬁr gm the
i nput plastic r|n6 productlon of ernopl asti c. is_end an entralner

0
is mxed withthhempberialTheerd] twhere FRe d‘é@?ﬁ’%&aﬂ |’z% TYPiATdtize

devol ati | i zi ngr SgehboPhdid herevdurederr whtth e raim ibshetfionmafpon. The
melt pressure hs firsy increased;t %xgrg%%ge maplw shgpov&g hecsreci fic

vapour pressuF of Tive entral ner use achi eved, the
entrai ner andchaeneds tdearldl | Shturrfers IH"Eftﬂtd p?%sté'larﬁ >5 RESERVSRe

anot her, and ghens Ula@ertgfatdepbeﬁsurtlozaémmm t hesehnioki cetntosphisbiie
formati on. ver, they tr s noEP S0 3 alsS not
suitabl e for re‘ée%évgfaaﬁ Flg_‘zgllg |(§"lr<1%§ b %Igéggiw tE r% at i %gdﬁ:g lﬁ sol vent
content or w Babirdattesy WeBh céﬁ?%nt %Pem)ﬁ‘SFrErs X‘F&er %6 'ncr ease
devol ati | i zat LegpPEsd&H MRRC & heeYlrebdars iaseaglarmlmhe:deaseﬁ conti nuously
increased barrel and screw dianeter, starting at the vent zones situated
downstream of the feed point and extend| ng as - 3 - far as the._screw tip.
The design i sEHe8c43bed DPlndlpseribegnpP¥ FAY EpE 02400 2N S3R94°DE 30 268
42 Al. The enkargpmerintel t&echaiael operthd stypductdnrionedgasn vehecity.
However  there | 5 oversdi mensLOp oAl bRe dlbanmler ke Sldiuder

downstream beht e Veht zones her ef ore nore advant age 0 s, for
t he devol ati | nzaaﬁo@eﬁr@%la,hﬁé’rers@mpl\h ERTHEGhEAoRTIEFS ARFLodol vent
content, to dﬁéh&ﬂefé"eff:bﬁlsttl’béeninﬁﬁﬂfleP$@sthat duléngagpriosiudt sen patfed

upstreamof th e hol i q@v%g{@ddq)mgt ream
Thi s enbodi rreﬁge:lﬂgo %Scr ?ddoyé,y\{/]lvaéy o’#&]ex%?rp IggaifanlIII‘\E%I%C0015487A1 i nce gas

and nononer vapeursekind <Heemelfapders adé dRS¥PHAEEH: eri al
feed and gear BE¥e1 AT HA %@&Elbﬁs 40 hee Imui’ﬂe:témewedlormasceaiumng

bet ween t he extru er _barre re 8as, LUt put in
the directi onPHpP ‘F‘uefﬁﬁr&?tbjo% A ?h“ééffts %?%Inlle r%%og{a%@gn sol \/S%lr%&g t he

probl em of seabi agvhhuehwhdrhedsi shove the gea@b%kc GWRANS iRk sgure

Sliding-ring Bgal:he' Snf Fsiing; g t hﬁc&p%@l@sphagrbé@ntm:g@mdooxm th inert
gas. This enbo

iment 1s descrjbed 1N JP 2Q0 348 Hoy\f
di sadvant age 8¥1t¥?1’r%e’br€}5‘633 h@ol“ﬁﬁ]] on F%gffﬁé e(%lgge eam o S nert gas
is needed if mheisgreawsthf nomener aaedher . sol \ﬂé@t artéengr g&ndEige

embodi ment thﬁ Lé’é&%’?aﬂcﬁézpﬂ'tahs%ﬁieiwﬁtQ&%bﬁea&@rﬁaahb@l expendi t ure,
since the |ner gas In e nononer and/or solvent gas reduces heat transfer

during condensation of the said gases. Large heat-transfer surfaces are
t her ef ore neede@evéd) ect the vented extruder disclosed in

EP O 490 359 Al is not sultable for the
devolatilization of a syrup -with relatively high
solvent content or with relatively high content of

monomers.

In order to increase devolatilization performance,
‘extruders are provided with continuously increased
parrel and screw diameter, starting at the vent zones
situated downstream of the feed point and extending as



An object underlying the invention is therefore to design a vented extruder
of the type described above in such a way that, given a stream of syrup
with relatively high content of solvent and nononer, it can have maxi mum
effectiveness in renoving solvent and nononmer fromthe polyner via
evaporation, thus - 4 - permtting production of polyners with very smal
resi dual anmounts of solvent and/or nonopger. To sinplify the term nol ogy,
the term"solvents” is intended to include the nononmers. In particular, the

intention is, FQJ:V%Q Hohd vpl{g_rﬂpmrh@‘ HBshEQh; § ohyents KNt tvayt 8EPr event

entrai nnent o mer wt as stream and_to the nonomer or
sol ve nt or p@?‘? e f rigm F@aehllﬂg 1M Aea Dl%\cﬁ?e%%ﬁe‘#ﬁ %’&f é"]hSCt
The obj ect i sehlasydnerachioévedhyi daaredntperents udedutbionhef gas

devol atilizat befo I%i" pﬁ{gxé%r”attm@' ’1sen89QPa§§hé&1QJnlh%aséf opgedrive, at
| east one extru | east _one rotatab lé r|v xrtlruder SCrew
ri

mount ed in thél@&ﬁ%eﬁ’fba‘?}i’%l exjrufien s CoYRStREFE  (Rah %t VPBEst one
extrudate outkehesat 1teasts Oﬁﬁeyeﬂéraome:mndadVahEageom,e gﬁ@g othket, where

a particul ar & of, the v gg%eg %%%‘”Qi ﬁﬁr ghgg haghhachBwention is

that the dri vegﬁ €Een provi In~t end of the extruder
screw t hat |saH@ﬁWPStF%h‘fﬁ>rll‘h FerERTon 9 ‘tiﬁ%lﬁﬁlréh?l Sﬁrﬁ’F YBRVeF PR of the
pol yner. An agyashagethé gm sldeaigmpastet&aipstireamab:lfe&hm)mat@ﬁ:mhe gas

arising in the yent zong t rpa{gdcahv{ai}sdd'do%tsu?ea@pp%use to the
direction of conveyl ng  of t rrer materital. This permts sealing of the

drive only w ehbe@EpRY téspol rléeﬁ'at & al Wa¥he i sc%’é?rf Sf WHich is
hi gher than thatoefssmmanesiard gakvent. ménotdervapeird kadseallivegtof the

drive does nof faye tobe eplslalled OMRILLRC Splieeabiusedeq! nagae
particularly a%%an:fageous esl th e vent ed extruder accordi ggﬁto t he

i nvention, th@egEkoOBut PAETEDTFS tcpé‘ést a8 pePt P6n HCHHEYaREF i.<PRg in the
vent zone hasgbgeingr ®atdednupshecaminfuddre mateeial arh@ect,ha nscekwtion to

the direCtiOnSQ;féPetgog¥g¥EHg %%stm%tphtSih the di:ection of the

gearbox.

Another solution proposed for solving the problem'of
sealing in the direction of the gearbox, alongside a
sliding-ring seal, is flushing of the space prior to
the gearbox with inert gas. This embodiment is
described in JP 2003 348300. However, a disadvantage of
this proposed solution is that a large stream of inert
.gas is needed if the streams of monomef and/or solvent
are large. This embodiment therefore leads to high
operating costs and capital expenditure, since the
inert gas in the monomer and/or solvent gas reduces
heat transfer during condensation of the said gases.

Large heat-transfer surfaces are therefore needed.
Object

An object underlying the invention is therefore to.
design a vented extruder of the type described above in
. such a way that, given a stream of syrup with
relatively high content of solvent and monomer, it can
have maximum effectiveness in removing solvent and

monomer from - the polymer via evaporation, thus



pol ymer material, so that the gas can be dissipated in the region of the
screw tip in countercurrent to the polyner stream Any nononer and/or
solvent still present in the polymer material can be subjected to further
devol atilization dowmstreamin one or nore vent zones. In other words, the
invention provides that, unlike in the prior art, the gas streamis
conducted upstreamin the direction of the screwtip in opposition to the
direction of conveying of the polyner. Gas output at that point can take

place at the gngd,qfc andf ofrdadiabhy bEOmangars tangent vakly namt he
extruder barrerl. e po

| ymer 1s conveyed o of the vent, zan 11 he
direction oppeefi®aly aungsy &&t iSBﬂV8¥te9ﬁ§%‘?%tToc§ho.me1rhi soe%éﬁpgg e
particul arly efhé ecteirménstpayat ithie ofepol yselvenonbmirs atibesrdesb| fent at
relatively high {hroughpyt, lR,gne preferred variant of the vented extruder
according to € 1 nvention, a condensation chanber has been provided
i medi atel y downstream of the gas output (i.e. for exanple directly
attached by ar#l page)cuByr vithaleinfersdmaenisat igvenmhddibattdirpugbirihe gas
out put of thewf’%‘ﬁr%ﬁﬁ hantel o tehacomes possiblént 0capi-tihadge- el ume
l'ines for dissipation of tlhe vapours. It is also gossi ble fo .niroduce the
gas into a com@lgi’m‘%\lti Wi tlevile BHRASFtEF3ln edCorPHeAtEd prpefines. It
i's preferabl endhahet heogasselitgitt has heshymsrovifdet atrepkbingst tégm end of
t he extruder b&rléecljxi n the region of the screwtip. By way of exanple, the
end of the ex¥f ud%r barrel upstream can be opened in such a way that the
free end of the screw provides the possibility of w thdrawi ng the extruder
screw from t hecgxévamtert, dfhobyghtt he condensati on chanber, without
di smantling of assenblies built onto the extruder. - 6 - One particularly
advant ageous variant of the vented extruder provi d;s t.hat, in oq:ggr to
condense gas flowiTe i mMIade déndéd<sEidn BRANDES 1MGui &s dTE Sprayed or
i nj ect ed i nt oekbeude@ndensat i amec haddesl4torl izandensi f of at heodagef| owi ng

(nto the chanber.. Lof 0 NeALABXTHANGEr $o680 fie Al by LesishOcte
‘sprayed-1i quﬂa or~ condensation. _This type of e od:lﬁi‘re.nt al s%ggl rmts

condensat i on, exprudendtartgiac@t fLegHts PRap TSR B Wt S giF &nt of
sol vent and/ ogchamonuntday 19l pher éhatudery passel nt @tt hkeagthdemnsat i on
chanber by virtue of, the flo Aldematd gakky disselaged and
di schar ged bym%%?xé%:?]i n%e%é’co%%gin%%%o%?{i%gci d v?hi ch i mysci bl eavvi th the
pol yner. It |enmavensl 3rnd sanfogdi ble2stadAPei GRS 15050l ¥F55°t & condense
the gas flowi pgri @ dhersondensst i eine chambel éxtaudegatacexelangertoat t ached
to the condensation chamber. | n,this.vari - copdensat.egéhi qui d) can
be returned iﬁg‘ﬁ tlﬁge%gﬁ%l%n%%t &gﬁr&cﬁtahr%e?%ed/%got hervase d ssi pated. A
particul arly phefeegédnepfodibatntenst ehethentsbredey udeFeUctdrli n§ to the
invention i s @Benii-aMi Gih the Aarh zenehkadibeetiqt avi dexhvayitige ofegi on of
the material feed. This is particularl vant ag N thg i ntention is
to transport FRe é’é’lYE‘FFear‘?ﬁ n® ‘ﬁ%%%a}gt%/p%?t g%ﬁe%%%lsi ﬁperelrgstgggm The
material fed enalbes subsecef ttherass mel Hmy Heatthes VetecePd §&pPessuri zed
in the regiOn?Qgﬁiﬁﬁ%éﬁué%i%hef%ﬁgebﬂﬁentB@p@&ﬂt@deb,ﬂ%&tdﬁﬁedﬂﬂan

t

evaporation o e sol vent or noner .t akes pl.ace i-n the.ye . This
produces a | aPfe SINFVETSt r 8Am O1° vé’ﬁ&ﬁ’?,erv\hrﬁ%%erl S s?ﬁﬁ%t ?flé\nﬂ{%%m ni mum

entrai nnent okeablygreofi nthdeddivectandy ofittheresbelehsaPi AP IoMEE . . It

| s advantageoys, Lhalq t he,enle 2Ne i Sf QhiBH Yiahfgis@ctdinm thathefext ruder
barrel with incréased internal dianeter. The material feed helg_et %kes pl ace

in the regi onmeRoRE ARde st Ve udBI BT Cor At ofd® o™ h&" nar gi ns of
t he w deni ng, geiveutsédendhensirdenbne késistant toward the solvent

used.

In one particularly advantageous design of the wvented
extruder according to the invention, the gas output for
at least a portion of the gas arising in the wvent zone
has been provided upstream of the material £feed, in

relation to the direction of the conveying of the



- 7 - the location of the widening is upstreamof the material -feed point.

It is known in the prior art that the channel depth of the extruder screw
can be altered or the dianeter of the extruder screw core can be reduced,
but this is | ess advantageous, since in particular the latter variant |eads
to a weaker extruder-screw cross section. These two possibilities for screw
nodi fi cation can, of course, be used adg#litionally. A particul ar advantage
of the dianeter increase in the extruder barrel is that the gas velocity of

the vapour is,gpdiced,,ddKew seo el RaceBbkaicanene afispopyted . idhe
internal dianeter of the extruder barrel in tgeuvggéc&o&%g s 2dyant ageousl y
from1.01 to 8¢ Fegionr 8F 86 ¥ FP8m 1 T 0 S YT HES and very particul arly
preferably froemynd] staredmé times, the internal dianeter of the extruder
barrel outside the vent zone. In the region of the barrel with enlarged

internal dianeter, fillets nmay additional ]y, have been_provi t he i nner
surface, prondRY MPIImes PR<RGr £° Ve??ﬁes’bb%yr%rresneéjl l&ovﬁgt gggﬁggﬁ'hese are

of helical desigeridin camlebet gublipntadt éoddattdat deviatifégatéad to

uni form and cgnsist.ent, davehat bli#atd QrentThenkangth of the vent zone has
advant ageously been selected so as to be fromO0.5 to 10 tines, preferably

froml to 7 tinmes and very particularly preferably from1l to 5 tinmes, the
i nternal di anet estivér tirerdxt rutderibamtdlonowrovddeshshabnt undilee IR s

particularly advagiageous thate the nberhdli f eethdirscbeapsproxhded at the

peri phery of e extruder ‘barrel” at two djanetrically .opposite ints in
the vent zonethd) diseehiet Phe f L RY egﬁ?aﬂ&n%ﬁ%é%ﬁgﬁ p%oergg%f t he
extruder barr&lrensitesobetbeveyimmspbr tthef pdHevmrour@saneueiut hetpartial ly

deVO|atilizedtﬁ@&yggﬁnéngén taﬁe'place'at the end of and/or radially
from and/or tangentially from the extruder barrel. The
polymer is conveyed out of the wvent zone in the
direction opposite to the direction of evaporation.
This ensures particularly effective separation of
polymer, monomer and/or solvent at relatively high

throughput.

In one preferred variant of the vented extruder
according to the invention, a condensation chamber has
been provided immediately downstream of the gas output
{(i.e. for example directly attached by a flange). By
virtue of condensation immediately at the gas output of
the extruder barrel it becomes possible to omit large-
volume lines for dissipation of the vapours. It is also
possible to introduce the gas into a condensation

device by way of unheated or heated pipelines.

It is preferable that the gas output has been provided
at the upstream end of the extruder barrel in the
region of the screw tip.vBy way of example, the end of
the extruder barrel upstream can be opened in such a
way that the free end of the screw provides the
possibility of withdrawing the extruder screw from the
extruder, through the condensation chamber, without
diemantling of assemblies built onto the extruder.



of the vent zone. Uniformuse of the volume of the extruder reduces the
tendency towards flow restriction in the vent zone. It is preferable that
there is at | east one, preferably actuatable, feed valve provided, with
which the volune flow rate of the material feed can be regul ated. There are
ideally two dianmetrically opposite feed val ves provided, with which the
volunme flow rate of the material feed ®nr be regul ated. An advant age of
this is that the netered flow rate can be adjusted to a desired val ue

within the t%gugﬁgyél@mlqg} ega§gh@a§go¢51evuahaﬁs didependenided of the

pressure relationships in art ul va eous
enmbodi ment oﬁ’ﬁtﬁédﬁént Bﬁo‘éi(%"r%det&1 c’corlall n§ fi(B) th{égl nc\%lln%{lrg% p%a\%?des t hat

passi ng axi alflypwihgoutpht¢ hetlext roddensat o t idyaabes a L@ vaAISur

channel, partJ grgdf 'chJ edh 62V olitd |nd l@éﬁ&bns&tﬁo&alcdaamﬁurfdmannel
serves tO conpensa

te t eterrperatu radlents th
| ongi t udi nal erceeeiBg Of tHhe (%asru@ég” ‘%ﬁ errperaaf“lt};reee in the
regi on of syrhlmtf eetlchangearsy bew the vpmitu’eew bwheuwsq)oﬁawmﬁm sol vent

and mononer, gasfolxl dh eI cbah glgl%tl _r i gH é@dd’i@e@tﬂﬂso as a
consequence 0 frictional heat derive mthe extru %grr w. An

excessi ve nelpte%ﬁﬁer%‘?r&ﬁeé“siaédt‘}’él t olWedt 55‘?? W SHe b pro ereas a
very | ow mal tsthreaper atiwte higiai contéet coﬁves,qlrvgm&f arl/ ave| RORGMethe

extruder. £OL hat é’asH{ZBH &@%@%&eﬁ@ﬂ@lﬁme&a@éme region
of the mater ?‘nly 2}6 grmB the ﬁ%a ondensat | on, be(:at:ﬁ Caaclt )

prevent -exces¥ VELEBSE | 0§ of ?heﬂr?é“’it n $¥e gali'ld egion. Wher 64 |n t he
remai ni ng reg@gierslokdt fmcbxﬁiﬂdmrw elw't h?@llacqmld 41 eggﬁ@emw%m vapour

channel “evapgr; hi‘ r@féc%ﬂl% R eUeRhe QYET ing. - 9 - The extent
of filling o %‘rt\i‘eavgggﬁ%l channel can, 1198 e%’gL b@from ZOlA)fr)% vol une to
BO% by vol umét priefdamial Ly GrhsSo R 106F und J6?)‘@’/5" v Vol ufe ‘asured at
the anmbi ent tenpebatiange oftlebogas20€loFhey objrest @h@erpynﬁgn%ﬁelqmventl on

i S noreover %@%%Qd vh? aior ogess faxdheodevol adddweat | 0Bo0f hesyrup
conposed of polyners, sol v

ents and/ qr, of _nono usin nt ed
extruder, chaicicesFridani FPERRETt hed yde st r&Hm Tiem% durll%gné’la‘?t
devol atili zat (1aruwd) hicant be exdtuorden |19toonhactceudﬁns®‘pp@%l @11‘1@?40%36 t he
pol ymer stre QPEALS, ihat . a major portion of the
devol atili za%rlqc%ogf OE @%p takes‘,El place in the region of the feed into
the extruder, the first vent zone. The anount of the nononers and/or of the
sol vent s subjrectpatieuleydyat préfatiah iembokdémesyi onf of thée veneedent zone,
based on the Lo tra'de?»”QgQ&% o tg&‘ RNOEIhea8d 9k Bhet he SRldeNts. i > 50%
by wei ght. TREGasSi s |sc via a vent advant, a%eoug q_él ant of
the process p’tecwil desne hdrasg h@e‘&&s RFPEIIRS i §nco’ﬁ}&%nsree(§”1 ont’# ner
i mredi ately afadch@agase@dt.puthidf idepextiodbirly advantageous when

the intention is to transport the gas stream in

opposition to the polymer stream. The material fed in
and subject to pressure and heat is directly
depressurized in the region of the material feed into
the extruder, so that the evaporation of the solvent or
monomer takes place in the vent zone. This produces a
large volume stream of vapour, which is disgipated with
minimum entrainment of polymer in the direction of the

condensation chamber.

It is advantageous that the vent zone is formed via a
section of the extruder barrel with increased internal
diameter. The material feed here takes place in the
region of the widened extruder barrel or at one of the

margins of the widening, or outside the widening, if



I't is possible that the condensation is spray condensation, where a liquid
is sprayed into, or trickled into, the system preferably a liquid in which
t he polyner is soluble. However, condensation in a heat exchanger attached
to the condensation chanber is al so possible. There can al so be further

vent zones and vents provided either downstream or upstream these serving
for residual devolatilization of the polymer. - 10 - inventive exanple,

with the aid of the attached drawings. Figure lis a diagramof a section of

?hggg |002n8f Vﬁl{éﬁo\i?@%ggogxtgggefhg\n t‘kﬁlcgerplmgdeasgat ugatfﬁba’gbedsf atg¢meched
gt _drive, an e i agram of . t e ext r uder
according to W“ﬁ\}eﬁ??gnp%?'ﬁ gg‘ér b%xklé?n‘ﬁnrm o%he bt Wi out ‘%e attached

condensat i on whkardhemneki gepghlofhtohe emktyuder p8FrEVNCHL k’éheal/"efﬁf%ij ext ruder

(1). The ventgd ?ﬁér Ufeineth) EHEOMIRASSESt AIEX! bedel hagrel chr) wmnd an
extruder screw, rot at abI nmount edjrl n the, ex ruder barrel 42):Ln The

ext ruder scré’\ﬁd(‘@)edl 's ]PB‘EatE ify B drisRP (HTB \7\‘3? 8f an®tHier nedi at e
gear box (5). Bytdeylet exhapl datther eveahape aheadecttdc mt‘ma}ﬁﬁ%w ded as

drive (4). ,ﬁqjgﬁtdlegnggrg‘pog&sfléggtqo% does not show the drive (4) or the
gear box (5), ht - hand si de of the

ocation q h
drawi ng. TheJ s;?né:r‘”/orré‘r?@ﬁéplﬁrﬁﬂﬁﬁe ggisgf?‘ﬁdﬁ%ﬁ‘g{%avhoél e%?trua%fi barr el

(2) by way ofcomreeanbhiuged esiiitiimna(l@y.at two dianmetrically opposite
points on the extruder barrel (2) by way of feed valves (7).

A particular advantage of the diameter increase in the
extruder barrel is that the gas velocity of the vapour
is reduced, likewise reducing entrainment of polymer.

The internal diameter of the. extruder barrel in the
vent zone is advantageously from 1.01 to 3 times,
preferably from 1.01 to 2 times and very particularly
preferably from 1.01 to 1.6 times, the internal
diameter of the extruder barrel outside the vent zone.

In the region of the barrel with enlarged internal
‘diameter, fillets may additionally have been provided
on the inner surface, promoting the transport of the
polymer melt downstream. These are of helical design,
in order to eliminate dead spots, and they lead to

uniform and consistent devolatilization.

The length of the vent zone has advantageously been
selected so as to be from 0.5 to 10 times, preferably
from 1 to 7 times and very particularly preferably from
1 to 5 times, the internal diameter of the extruder

.barrel outside the vent zone.

It is particularly advantageous that the material feed
has been provided at the periphery of the extruder
barrel at two diametrically opposite points in the wvent
zone. Division of the syrup stream around the periphery
-of the extruder barrel ensures better transport of the
vapours and of the partially devolatilized polymer out



The vented extruder (1) according to the invention has been designed as a
singl e-screw extruder, but this could al so have been designed as a

tw n-screw extruder. The cross section of the extruder barrel (2) has been
wi dened in the region of the feed valves (7), i.e. said internal dianeter
is larger by about a factor of from1.01 to 3 than the regul ar internal

di aneter of the extruder barrel (2) out&ide the said region. The internal
di aneter of the extruder barrel (2) at that point corresponds

appr oxi nat el y,# ochbe exter fdle di aﬂﬁt@fm ofisthefscelpav fbilghe off tties extruder

screw (3) (taki nto account . any t Ieran S h g { ger

i nternal di aneéftég“‘dt?rr "T%ué")?tgr G&Er ERPECY( %7% ér?lllng:st{D h'gg\g/ggtcégé]e The
mononer/ pol ynier thextvené andéor a sol vent/pol ynmer mxture is fed under
condi ti ons of pressure and heat into the extruder barrel (2) by way of the

feed line (6). A marked ssure reduction takes zone
(9), and the %nb?rﬁrefﬁﬂlg‘%ﬁ éa‘éoﬁ}%’ﬁ? tarf hére o%gl%be F%ﬁ%ﬁ%ﬁﬂgrom t he
pol yner by dea/cﬂixaiualhlzeat |f@nd Faivheprovédedhevitlowhétbcrry BPL¥RR materi al

is reduced ine l%adze SN maltertllaez ¢caw ban ble rpghyreedi sTRoRyeyed
towards the r| hhe di rect th drive. lh:e t%rgg %y\@géream' and
"upst r eant usae‘EF |"r‘i"l t¥ cbfine §Yy oPRROSY rrectron of

conveyi ng of pm:pielcynemtﬁhevmmkenml'@n Ngmmovﬂdes ke t A€ gBRearising
in the vent ARG 1{1 2 hheaﬁaee%egumag asxn tamfanlﬁagét oE stEDaVEYed
and si

towards the e drawin tr.e f ed valves.
(7). The upstih&méwd “kefﬁfegf ﬁ‘ﬁ‘é BXtT %‘%} 1:b ?‘ %@ %pglﬁgg L opens
into a condenssltien wiltdiber thél) thnoeohwiich Ctl'-'ﬂéag!§§raﬁi:é?ng°?n 'FlFfe vent

zone (9) f'0%1ve(sl2)1ﬂdé%e9ateeaynbﬁsowet ieR=afira kequtdolyhsss ayhng, the
| iquid servi nngto cool and condense the gas/the vapour in the condensation

chanber. The ¥{R*®PT§Ed is advantageously niscible with the pol yner, thus
permtting any entrai ned‘ pol yner .to be dissolved in thefl liquid. As an

al ternative, e ! o M‘H&l‘a@iy %Jd%ht&'@réfiﬁs Canbbeimsad éor tﬁ@ndeﬂS@dil on, e.g.
heat exchanger/ condensers. ﬁure shows the drive. %s downst ream of

the feed val VEERUBeTY Tﬁ1c§°ﬁ€éﬂ% that e pot{msr 5ﬁ\YéLye f Ffom t he end
of the extruderdsicievetiglliyn theugh the extruder screw there is a

closed vapour channel, partially filled by a volatile
liquid. The said vapour channel serves to compensate
the temperature gradients of the melt in the
longitudinal direction of the extruder screw. The melt
temperature in the region of syrup feed ig very low by
virtue of the evaporation of solvent and monomer,
whereas it is very high shortly prior to the outlet, as
a consequence of the frictional heat derived from the
extruder screw. An excessive melt temperature leads to
degradation of the product, whereas a very low melt
temperature impairs the conveying of the melt in the

extruder.

The liquid present in the vapour channel condenses in
the region of the material feed, and the heat of
condensation liberated acts to prevent excessive
cooling of the melt in the said region, whereas in the
remaining regions of the extruder screw the liquid
present in the vapour channel evaporates and thus acts

to prevent overheating.



- 12 - direction of the drive side. As can also be seen fromFigure 2, the
vented extruder (1) according to the invention has a tangential or radial
extrudate outlet (13) at its end opposite to the feed point (6). As can.be
seen fromFigure 1, passing axially through the extruder screw there is a
cl osed vapour channel (15), partially filled by a volatile |iquid.
Evaporati on of solvent or nononmer |eads®to marked cooling of the polyner in
the feed region of the extruder. The significantly cool ed polymer can in

turn be heat efhavi thcédie aidrafilihe wEpante chapmel caonmglt hearshoferpath, if

the liquid in_the _vapour channel,.15) c ERsesScat ddat I Ppb1ukd ongsi de
the heating oF3Fth eéxtgﬁdegr%%r R i%yt he Teed region and the.frictional

heat of the extefist@blycr §wop3) 30% heb¥apikiRarel 60F5) P¥ept8L¥hts an

addi tional sqmL£8R1fd Reaknhkoambhend padnidealaltyredes odiadud i20ed .melt in the
feed region of the syrup. Throughput in the extruder can thus be nmaxim zed
via this enbodinent. In the region of the extrudate outlet (13),

evapor at i on WWhehi nobhectext voderlyiorew ool s1PRHE of St hBOERPYEat e.

Excessive frighionalg head sapiBecdbssgpatite dduslaeidicangodegrfadati on of

the product. In the vented.extruder, (1) accqedi he _i tiga, the
drive (4) an¥HP g&EMB8%Es)° a\%ojﬁéng)ﬁspm\g/?de ax}[e%[ at ag%ggf fpﬁe vent ed

extruder (1) rsitamsusd doahsdr sanVERtefe sKtaderon SIREGHFEVPREG oft he
polyner, i.e.rjhe end opposih@chf dafidiglg mateingl devedat6)izdhbomxtruder

screw (3) enco a,ssets}beg first secti Onoxﬁ&@t%@ %ig&g&et%ﬂ%agﬁgn of

profit is such %o n%’f%?‘éded?absffowm arrel omthe first materi al
feed (6) extrpagmenwtiregm(13). screwthread the channel the extruder
towards the - 13 - The orientation of the extrudate outlet (13) of the

vented extruder (1) is. tangential radi_al | el at.i 0 Lhe gi t udi nal
axis of the e&"(ru’o%r %%"faé'\%%(gf)o,ust h%ﬁ—lﬁgl yife mtaﬂﬁ)% bglg!ﬁggcl sc gr gléggupstream
of the gear bokexd)atdid zetibheoflr Fhe $UYUP TRk S R LGGEr 18cFBF FSFLPRrt her nore

ENCONMPasses 3, Sa0ANG 36l eWrbhtradeseaidean £h8) finswhvait tdwmechannel profile
has been oriented in such a way as to achi eve reverse conveying opposite to
the direction of conveying of the first screwthread section (17%. The

second screwThe eathosstt i of (CI8) whePees? e WY PEs PHr Wal PRYVERATFhe drive

side of the exiglalediith de9sRaEL11at ton M tHd @wgdbnt bE pobyseLd
vent zone, based on the total amounts of the monomers
and/or of the solvents, is > 50% by weight. The gas 1is

discharged via a vent.

One advantageous variant of the process provides that
' the gas arising is condensed in a container immediately

at the gas output of the extruder.

It is possible that the condensation ig spray
condensation, where a liquid is sprayed into, or.
trickled into, the system, preferably a liquid in which
the polymer is soluble. However, condensation in a heat

exchanger attached to the condensation chamber is also

possible.

There can also be further vent zones and vents provided
either downstream or upstream, these ‘serving for

residual devolatilization of the polymerf

The invention is illustrated below »by using an



(19) indicates a flow branch deviating fromthe main flow of the pol yner
and fed by way of a by-pass (14) and a second material feed (20) into the
region of the second screwthread section (18) of the extruder barrel (2).
The by-pass can run outside or inside the extruder barrel. The flow branch
of polymer deviating fromthe main flow brings about, in the region of the
second screwthread section (18) of théOextruder screw (3), constant
back-flushing with fresh polyner. In this region, the polymer is conveyed
fromthe diregtio Qfe t R&GRAENOX wWiBh | Bhthe addr eeffi onhef theaekedudate
outlet (13). This, therefore prevents any polyner residues fromremaining at
t hat. poi nt doWRYT¥EHn of the extrudate outl et (13). As can be seen fromthe
drawi ng, the extrudate outlet (13) is approxinmately at the downstream end

gEXt?ﬁdgirE;r€£§@%%5?regdu§a§t89£g£é3)of a Aéctidieyod Venpedt et ratler
e ruder, screw 4brive JGarbox gFeed JjiBnsation

chamber attached thereto and without drive,

and

Figure 2 is a diagram of the vented extruder
according to the invention with gearbox and
motor, but without the attached

condensation chamber.

Figure 1 shows only a portion of the vented extruder
(1). The vented extruder (1) encompagses an extruder
barrel (2) and an extruder screw (3) rotatably mounted

in the extruder barrel (2). The extruder screw (3) is
rotated by a drive (4) by way of an intermediate
gearbox (5). By way of example, there can be an

electric motor provided as drive (4).

As mentioned above, Figure 1 does not show the drive
(4) or the gearbox (5), the location of these being on
the right-hand side of the drawing. The polymer/monomer
mixture is introduced to the extruder barrel (2) by way
of a branching feed 1line (6) at two diametrically
opposite points on the extruder barrel (2) by way of

feed valves (7).

The vented extruder (1) according to the invention has
been designed as a single-screw extruder, but this

could also have been designed as a twin-screw extruder.

The cross section of the extruder barrel (2) has been
widened in the region of the feed valves (7), i.e. said
internal diameter is larger by about a factor of from
1.01 to 3 than the regular internal diameter of the
extruder barrel (2) outside 4the said region. The

internal diaméter of the extruder barrel (2) at that



7/Feed val ves 8Condensate run-off 9Vent zone 10 Upstream.end of vented
extruder 11 Condensation chanber 12 Spray introduction 13 Extrudate outl et
14By- pass 15 Vapour channel 16 Gas outputs 17First screwthread section

- 11 -

point corresponds approximately to the external
diameter of the screw flight of the extruder screw (3)
(taking into account any tolerances). The region of
larger internal diameter of the extruder barrel (2)
defines the wvent zone. The monomer/polymer mixture
and/or a solvent/polymer mixture is fed under
conditions of pressure and heat into the extruder
barrel (2) by way of the feed line (6). A marked
pressurevreduction takes place in the vent zone (9),
and the monomer and/or the solvent can therefore be
removed from the polymer by devolatilization.
Furthermore, the flow velocity of the material is
reduced in the same region. In the drawing, the polymer
is conveyed towards the right in the direction of the
drive. The terms “downgtream” and “upstream” used’ in
this connection always refer to the direction of

conveying of the polymer.

The invention now provides that the gas arising in the
vent zone (9) or the vapour arising at that point is
conveyed towards the left-hand side of the drawing,

i.e. upstream of the feed valves (7).

The upstream end (10) of the extruder barrel (2) 1is
open, and opens into a condensation chamber (11) into

which the gas arising in the vent zone (9) flows.

(12) indicates introduction of a liquid by spraying,
the 1liquid serving to cool and condense the gas/the
vapour in the condensation chamber. The liquid used is
advantageously miscible with the polymer, thus
permitting any entrained polymer to be dissolved in the.
liquid. As an alternative, or in addition, other wmeans
can be used for condensation, e.g. heat exchanger/

condensers.

'As Figure 2 shows, the drive 4 i1s downstream of the
feed wvalves (7). .This wmeans that the polymer is
conveyed from the end of the extruder/screw tip in the



.18Second screw-thread section 19 Branch deviating from polymer flow
20Second material feed 15 Patent clainms 1.Vented extruder (1) for the
devol atilizati On of a polynmer material, enconpassing at |east one drive
(4), at least one extruder barrel (2), at |east one rotatably driven
extruder screw (3) nounted in the extruder barrel (2), at |east one
material feed, at |east one extrudate ddtret (13), at |east one vent zone
(9), at least one gas outlet and at |east one condensation chanber (11)
that has beenyjraudiidadoimurdi at ey diawnst ream of the gas output or that has
been connected with the gas outlet wth unheated or heated pipelines
Characterized in that the drivehas been provided in the regi on of that end
of the extrUder ¥ ealgB)be herert st auiBiguaem2i-n thel ¥ePsR9t g’“‘fﬁ’é%?rdi rection

?Lecg)r:;/eyijng glf) tﬁlecBQ&Yﬂ@f td hen¥entnvamneon9)hds hortmdeartdad section of
ruder raaéira%. egc%)ru\glagg gﬂgigé‘s?ﬂﬂ n:;@r{@ e%cf‘%tp%':site to the

feed point (6).

As can be seen from Figure 1, passing axially through
the extruder screw there is a closed vapour channel
(15}, partially filled by a volatile liguid.
Evaporation of solvent or monomer leads to marked
cooling. of the polymer in the feed region of the
‘extruder. The significantly cooled polymer can in turn
be heated with the aid of the wvapour channel along the
' short path, if the 1liquid in the wvapour channel (15)
condenses at that point. Alongside the heating of the
extruder barrel in the feed region and the frictional
heat of the extruder screw (3), the vapour channel (15)
represents an additional source of heat for' the
(partially) devolatilized melt in the feed region of
the syrup. Throughput in the extruder can thus be
maximized via this embodiment. In the. region of the-
extrudate outlet (13), evaporation within the extruder

screw cools the melt or the extrudate..

Excessive frictional heat can be dissipated, thus

reducing degradation of the product.

In the vented extruder (1) according to the invention,
the drive (4) and the gearbox (5) have been provided at
that end of the vented extruder (1) situated downstream
in the direction of conveying of the polymer, -i.e. the
end opposite to a first material feed (6).

The extruder screw (3) encompasses a first screw-thread
section (17) in which the orientation of the channel
profit is such as to generate drag flow in the extruder
parrel from the first material feed (6) towards the

extrudate outlet (13Y.



~the vent zone (9) has been provided in the region of the material feed. at
|l east a portion of the gas arising in the vent zone (9) is discharged at
the, inrelation to the direction of conveying of the polyner material and
to the material feed, upstreamend of the extruder barrel (2), preferably

I medi ately, into a condensation chanber (11). 2.Vented extruder according
to daim1, characterized in that the-vient- zone (9) is forned via a section
of the extruder barrel (2) with increased internal diameter, which section
is not arranged at an end of the extruder barrel. 16 3. Vénted ext ruder

according to apy of Clains 1 or char act zed f.or the
sprayi ng-in oFﬂgnfEEFPgﬁtb?nacﬁldaFa ﬁﬁg % prS@F%ed i e condensation

. chanber vented extruder (1) 1is tangentlal or radial in relatlon
to the longitudinal axis of the extruder screw (3), the
polymer thus being discharged upstream of the gearbox
(5) and of the drive (4).

- The extruder screw (3) furthermore encompasses a second
screw-thread section (18) in which the channel profile

has been oriented in such a way as to achieve reverse
conveying opposite to the direction of conveying of the

first screw-thread section (17). The second screw-

thread section (18) therefore serves for sealing on the

drive side of the extruder with respect to the main .

flow of the polymer.

(19) indicates a flow branch deviating from the main
flow of the polymer and fed by way of a by-pass (14)
and a second material feed (20) into the region of the
second screw-thread section (18) of the extruder barrel
(2) . The by-pass can run outside or inside the extruder
barrel. The flow branch of polymer deviating from the
main flow brings about, in the region of the second
screw-thread section (18) of the extruder . screw (3),
constant back-flushing with fresh polymer. In this
region, the polymer is conveyed from the direction of
the gearbox (5) in the direction of the extrudate
outlet (13). This therefore prevents any polymer
residues from remaining at that point downstream of the

extrudate outlet (13).

As can be seen from the drawing, the extrudate outlet
(13) is approximately at the downstream end of the

first screw-thread section (17).

The known type of heating is advantageously used to

heat thevvented extruder according to the invention.



(11). Vented extruder according to any of Clains 1 to 3, characterized in
that the polynerfed in via the material fed is fed in under pressure and
heat into the extruder barrel (2) and is depressurized in the vent zone
(9). 5. Vented extruder according to any of Clains 1 to 4, characterized in
that the internal dianeter of the extruder barrel (2) in the vent zone (9)
is from1.01 to 3 tines the internal dil&reter of the extruder barrel (2)
outside the vent zone (9). 6. Vented extruder according to Caimb5,
characterizedkdyn that the internal dianmeter of the extruder 'barrel (2) in
the vent zone (9) is preferably from1.01 to 2 tinmes the internal dianeter
of the extruder barrel (2) outside the vent zone (9). 7. Vented extruder
according to M ai MergedcK&FEEER i zed in that the internal dianeter of the
extruder barrgl (Zxdoudekebueptlizone (9) is preferably from1.01 to 1.6
times the internal iara%trerscgfewt he extruder barrel (2) outside the vent

zone (9). 8. ent e0éxrradar - aecor di ng to any of dains 1 to 7,
4 " Drive

5 Gearbox

6 Feed line

7 Feed valves

8 Condensate run-off

9 Vent zone )
10 Upstream end of vented extruder
11 Condensation chamber

12 Spray introduction

13 Extrudate outlet

14 By-pass

15 Vapour channel

16 Gas outputs

17 First screw—thread gection

18 Second screw-thread section

19 Branch deviating from polymer flow

20 Second material feed



.-17-characterized in that internals have been provided in the extruder

‘ barrel (2) in the region of the vent zone, and pronote the transport of the
pol ymer nmelt. 9. Vented extruder according to Caim S8, “characterized in
that H helical fillets have been provided as internals. 10. Vented extruder
according to any O Clains 1 to 9, characterized in that the | ength of t he
vent zone (9) is from0.5 to 10 tinmes the internal dianmeter of the extruder
barrel (2) outside the vent zone (9{5 °11. Vented extruder according to
Claim 10, characterized in that the length of the vent zone:(9) is froml

to 7 t|rn§%£ 'dﬂéin&?' dlaneter of the extruder barrel (2) outside the
vent zone

1. Vented extruder (1) for the devolatilization of a
polymer material, encompassing at least one drive
(4), at least: one extruder barrel (2), at least one
rotatably driven extruder screw (3) mounted in the
extruder barrel (2), at least one material feed, at
least one extrudate outlet (13), at least one vent
zone (9), at least one gas outlet and at least one
condensation chamber (11) that has been provided
immediately downstream of the gas output or that
has Dbeen connected with the gas outlet with
unheated or heated pipelines, '

characterized in that

the drive has been prov1ded in the region of that
end of the extruder screw (3) that is downstream in
relation to the direction of conveying of the
polymer, ’ '

the vent zone (9) is formed via a section of the
extruder barrel (2) with increased internal
diameter. :

the vent zone (9) has been. prov1ded in the region
of the material feed.

at least a portion of the gas arising in the vent
zone (9) is discharged at the, in relation to the
direction of conveying of the polymer material ‘and
to the material feed, upstream end of the extruder
barrel (2), preferably  immediately, into a
condensation chamber (11). : -

2. Vented extruder according to Claim 1,
characterized in that
the vent zone (9) is formed via a section of the
extruder barrel (2) with increased .internal

diameter, which section is not arranged at an end
of the extruder barrel.



. 12.. 'Vent ed extruder according to Cai m11, characterized‘in th
of the vent zone (9) is preferably from1 to 5 tinmes the interﬁgltgfahg?gﬁh
of the -extruder barrel (2) outside the vent zone (9). 13. Vented extruder
according to any of Claims 1 to 12, characterized in that the material feed
- has been provided at at |east one site on the periphery of the extruder |
barrel (2) in the vent zone (9). 18 characterized in that at |east one
feed val ve (7) has been provided. 136 Vented extruder according to claim

;ﬁa characterized in that at |east one feed valve (7) has been provided,
3. Vented extruder according to any of Claims 1 or 2,

characterized in that
means for the spraying-in or injection of a liquid
have been provided in the condensation chamber
(11).

4. Vented_extruder according to anylof Claims 1 to 3,
Characterized in that
the polymer fed in via the material fed is fed in

under pressure and heat into the extruder barrel

(2) and is depressurized in the vent zone (9).

5. Vented extruder according to any of Claims 1 to 4,
vcharacterized in that
the internal diameter of the extruder barrel (2) in
the vent zone (9) is from 1.01 to 3 times the
internal diameter of the extruder barrel (2)
outside the vent zone (9).

6. Vented extruder according to Claim 5,
characterized in that
thé,internal diameter of the extruder barrel (2) in
the vent zone (9) 1is preferably from 1.01 to
% times the internal diameter of the extruder
barrel (2) outside the vent zone (9).

7. Vented extruder according to Claims 6,
characterized in that
the internal diameter of the extruder parrel (2) in
the vent zone (9) is preferably from 1.01 to
1.6 times the internal diameter of the extruder

barrel (2) outside the vent zone (9).

8. Vented extruder according to any of Claims 1 to 7,



..can:-control the vol unme fIOM/rafe of the natefial feéd. 16. Vented eXtruder.

according to any of Clains 1 to 15, <characterized in tha i i

t hrough the extruder screw (3) there is a closed vapour cLaﬁﬁZfl?%S?XIally
partially filled by a volatile liquid. 17. Vented extruder accordi ng’to -
G aim 16, characterized in that the volatile liquid is water. 18. Vented
extruder according to any of Claims_1 to 17, characterized in thét t he
extent of filling of the vapour chahrel (15) with the volatile liquid or
water is from 20% by volune to 80% by vol une, neasured at the ambi ent

tamaauneofag 1 : :
ul nabaut 290G 419, Yenked extruder according to Caim 18 .
char act er i zed TR *Eat ‘the extent of filling of the vapgur channel (i5) W th

the volatile liquid ar ter .is from 30 - L0+
measured at t H@%magﬁt \Lr\? &, hesn, %f’%\?l%%&)y%ryoél’r@eeiﬁréggﬁ biayekune,

(2) in the region © the veﬁ%‘zggé% and promote the
transport of the polymer melt.

9. Vented extruder according to Claim 8,
characterized in that -
helical fillets have been provided as internals.

10. Vented extruder according to any of Claims 1 to 9,
characterized in that
the length of the vent zone (9) 1is from 0.5 to
10 times ‘the internal diameter of the extruder
barrel (2) outside the vent zone (9).

11. Vented extruder according to Claim 10,
characterized in that
the length of the vent zone (9) is from 1 to
7 times the internal diameter of the extruder
barrel (2) outside the vent zone (9).

12. vVented extruder according to Claim 11,
characterized in that
the length of the vent zone (9) is preferably from
1 to 5 times the internal diameter of the extruder
parrel (2) outside the vent zone (9).

13. Vented extruder according to any of Claims 1 to 12,
characterized in that
the material feed has been provided at at least one
site on the periphery of the extruder barrel (2) in

the vent zone (9).

14. Vented extruder according to any of Claims 1 to 13,



20. .Process. for the devolatilization of a syrup conposed of pol
solvents and/or of 19 nononmers, using a ve%teg ex??uder accgrd¥23r56 gLy
of Cainms 1 to 19, characterized in that the gas stream arising during
devol atilization within the extruder is conducted in opposition to the
- polymer stream 21. Process according to Caim 20, characterized in that
the gas arising is condensed in a condensation chanber inmmediately at the
gas output of the extruder. 22. Prod8Ss according to C aim 20,
characterized in that

characterized in that
at least one feed valve (7) has been provided.

15. Vented extruder according to claim 14,
characterized in that
at least one feed valve (7) has been provided, ahd
can control the volume flow rate of the material
feed.

16. Vented extruder according to any of Claims 1 to 15,
characterized in that
passing axially through the extruder screw (3)
there is a closed vapour channel (15), partially
filled by a volatile liquid.

17. Vented extruder according to Claim 16,

| characterized in that

the volatile'liquid is water.

18. Vented extruder according to any of Claims 1 to 17,
characterized in that
the extent of filling of the vapour channel (15)
with the volatile liquid or water is from 20% by
volume to 80% by volume, measured at the ambient
temperature of about 20°C.

19.. Vented_extruder according to Claim 18,
characterized in that
the extent of filling of the vapour channel (15)
with the volatile liquid or water is from 30% by
volume to 60% by volume, measured at the ambient

temperature of about 20°C.

20. Process for the devolatilization of a syrup
composed of polymers, of solvents and/or of



. the.condensation is spray condensat i on mhéfé‘a.li idi into,

_ _ S S ), e quid is sprayed into, or
tr[ckled into, the systemor the condensation is achieved vPa g heat
exchanger. 23. Process according to any of Cains 20 to 22, characteri zed
in that the syrup is devolatilized in the region of the feed into the

extruder. 24. Process according to any of Clains 20 to 23 ri [
rdi _ : , Characterized in
that the extent of devolatilization of the syrup in the first

devol atilization step is greater > 38%b [
by wei ght, based on the tot
of the nmononers and/or of the sol vent. : al amount

monomers, using a vented extruder according to any
of Claims 1 to 19,

characterized in that
the gas stream arising during devolatilization
within the extruder is conducted in opposition to
the polymer stream. '
21. Process according to Claim 20,
characterized in that
the gas arising is condensed in a condensation
chamber immediately at the gas output of the
extruder. ‘ '
22. Process according to Claim 20,
characterized in that
the condensation is spray condensation, where a_
liquid is sprayed into, or trickled into, the
system

or

the condensation is achieved via a heat exchanger.

53. Process according to any of Claims 20 to 22,
characterized in that

the syrup is devolatilized in the region of the
feed into the extruder.

24. Process according to any'of Claims 20 to 23,
characterized in that
the extent of devolatilization of the syrup in the
first devolatilization step is greater > 50% by

weight, based on the total amount of’the monomers
and/or of the solvent.



