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WO 2009/ 040189 PCT/ EP2008/ 060574 -1 Degassi ng
extruder for degassing a polyner material and nmethod
for degassing a syrup consisting of polynmers,
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vented extruder for the devolatilization of a poly
ReersSing eersonpdesi AGT afleIREEIRI0Ae POLYIEL étatleé”&sltl 'and
QR 185 T wder @@éé@élnﬁt d ea %?uﬂo e iIstidicpbby ddiveters,

extruder screw nounted in t extruder barrel, a

| AR FRAEPT aPORYRRLS 1tlsjrlé%sft1 SIS HET u%’é?%uéer

out:et at | east one vent zone and at |east one gas

o 1 5 .The, invention further relates to a process
ﬁ% gd%@%l%RY??Eﬁ?lon of a syrup conposed of

polyners of solvents and/or of nononers, using a

VR eq Qxuder - reEraltg%uaEE 20 %%h%@?f'éﬁ(:!rgaer for the

processes o ten carry pol yneri zation in a
st vekat i Thea sEbw epf ﬁepelwﬁr FRESERR Ihe HROWGFSHES 2t

Sl 4 Oéhétéﬁﬂfe apd/ oeagancaksexthadat lb’aa.&fﬂelSOIa\tel’]Ieast
To obtain th%ﬁpo mer, the 25 resi dual nonone S50,
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eyapaiddt ObarTbls davoledsti pati omteusisl | feedkest least

! ace]eggr%lﬁ nt egut%%{ Ud%Tt J}’%Qé@d on@(t{fé‘ﬁ]@r SzoEH 5]4130 at

produc I oh er nopl asti cs,
pegastc e gdstietletention is to 30 reane reslduw
nmononers fromthe input plastic. In the fornmer usage
sector of vented extruders, ver Iargg vol une

st
S o ST HaRS { §UBEEFsSFBhE as nBERSEGS| nfor | the
| a-g5) et 1 Lxchemgerrs, ad@g&ﬂ@in@o@poéédthﬂfppobpmersn of
MI h%OE%d/SC?J!”Vggtmgggtégésrm@g{rr?grSat'&)en?pgd extruder.

Prior art

Polymerization processes often carry out the

polymerization in a solvent. The solvent here can

firstly be the monomer solution 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
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The structure of known vented extruders is usually
such that the material streamto be devolatilized is
WO 2009/ 040189 - 2 - PCT/ EP2008/ 060574 i ntroduced at

t j j of the extrudey screw, an
dﬂ@o?gbw?;égggxt rudate is cgzrnveyed tom?%g}?ﬁ%oo%ég%gvsm
tip. Follow ng an increase of pressure in the
exnruddrcpdrat ther drilyeusigla ol thpressiiiisat forens and

Schbe d@i&rd @l 1 fhe§OMB DAYt N Hd1e cRakiydAWNSbiygalk0f the
the materjial fe ci where the material i_s devol atili,zed
i EoplEudnte R AN HARS aPl dITSARTON LoTothe

t @kﬁrﬁfﬂérd&he\t@)t ethexé r uderusisably yahae s soriesstion of
channe eepl y_cut _at ane. point, .so th t r re
1%% alml‘%egtl hatt p&RE t%Olsrgtgt i'on t-Tsheeve Q%P a rrvglssgchs%%mc of
| evel maperdrit iffpduciiers r shevalatelr ivdpos dendodaisilized
BEQ'ngngﬁe¥§Et fé“%fﬁ%ithstEQEQiﬁg%ﬂ1suction. To
conpressed and the pressure is again increased. 15 EP
othve IF A aed@URss, SHFLNEPTOf USKaddYe, PaSsi hPe-screw
SEhEMh & et gdeBXT WdRI Lf dhe bypatNeRb ated ithd heressure
[ ntLoductl on, A structure of tEe said vented extr udellrleric

i sahis déder FBRE dBOVeS &fd FEC5ePUes’ 6T eftby e tMOSP
resvelial pemnatengs f samttibe -reputvagl asfi cvahmimgand gas.
ducti on., of 2Q_ther sti G, T0O | S end, ;
gﬁ'r;’}ol?%\rlm‘r;l}er@ll’lésm )%%e(f{kwi ?gghghe cr?e(et rﬁ%ieérreﬁg hg:lr}lgnl g B98I0
devmpes$éd eand ntheepreeverat LB 2abAgnseBEreaset -t he
extruder with maxi num bubble formation. The nelt
pressure is first increased _to a value which is above .

the Qpef 1329 \ApodrSprebstr ePys oY e SR Ser® (3HRELE-
Qeeet hiverhasl best rachireved, the t©aid amkertianed hén the

nelt readily undergo |iquid-pha m. xiRg_w th one

atotHg l,lctajn%nt h %rﬂécf%bre dggr z:sseur%%]a i afr?n\)ttvietdﬁ Sxtruder
signas i dastrbobdl ebburnaaindn it3GeHowey €1Q Tdneovemedidual
SHAUEEs ClIEROSElo! Dt 0p998:309 dird iy NBLoBLEABRE of
for e devolatilrzation of a syruE wth relativel

Hilggmoplastic. To this end, an entrainer is mixed with
the melt. The melt here is devolatilized in the
devolatilizing section of the extruder with maximum
bubble formation. The melt pressure is first increased
to a value which is above the specific wvapour pressure
of the entrainer used. Once this has been achieved, the
entrainer and the melt readily undergo 1liguid-phase
mixing with one another, and then undergo

depressurization with significant bubble formation.

However, the .vented extruder disclosed in
EP O 490 359 Al is not suitable 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
barrel and screw diameter, starting at the wvent zones

situated downstream of the feed point and extending as
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solvent content or with relatively high content of
mononmers. 35 In order to increase devolatilization
performance, extruders are provided with continuously

'@ﬁ[ 3§§§2g48§% el and screw dj ameter, St?&ﬁ"/ﬁgzﬁ{)sgﬁgosu

uated downstteéam of the fésd poi n
ext endi ng as WD 2009/040189 - 3 - PCT/ EP2008/ 060574
f §aragst hbesscewvt itgp - T adeds jon sl gledessbEedybyiayay of

Ofaxa{-‘&é@@W eni NgEP;01382,400AN 3Ad Dbe3902685422Ah1. The

The_ ‘enl argenent of the barrel permts reduction of
gaslayerBenty. ofovidier Patiele IBETRIEGS ditmenSitdningobr 9as

tb@léc@t?”m}%wé}\feﬁ he tepetxreudeg C&)dmxs-tc[:ﬁﬁénsbﬁht:mht € the
zones. ist h%r ef.ore re advant el%q,?us

tﬁéam8895l acfﬁl I%I 5H CEPIE T ot YIRT 557 p Wit i ézgle vent

neonger  and/ bs s‘ohaeeforentrecnre t addestggedhe, fi fer the

t
VB8R FOC AL 4, DB A S0 RS e
dendé or e &9l VEgits C@M‘Fneﬁp |d§sd&’br¢1b%dfbys\ﬁayf%'ft zone

eé@”ﬁhﬁt'@heE%ég”£@5afés1§hE§§ A% t3RAMTHONBEe material
vapours and sol vent vapours are di SS|(§at ed bet ween

nheefi alviiided BRE RREMYX, 1Pncr ¥Rt doOVRES 166 The This
| @gbbaedeher e for Hestadikady bb_t/vveexma;trhe Xt r asgtemple  in

Be BrBRtTbRTof TPRE SBEoPR AR er Atk ot eoflvene
pveposed fau:esoldmsnglpatt@qgr obteweeh RAtsadlbilng feed heand
dGLRELLEN Anduia ity o diis rhex. ahonotifepa Sld@AM T hage for

s’ flu t he sgace prlor to. the_gearbox -
\/\F@ﬁlmﬁrtb@é‘geeﬁhl ghenbedr WeReri sbayeseridRd | Rhgp screv

2003848300 pHoveyver gagd hegsivantage i dibestpeapesedche
solutjon is that a | arge streamof inert 25 gas is
nd8YER°Ff the streams of nonomer and/or solvent are

| arge. This enbodi nent therefore | eads to high

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 monomer 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 wunderlying the invention 1is 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
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operating costs and capital expenditure, since the
inert gas in the nononer and/or sol vent gas reduces
heat transfer during condensation of the said gases.

gﬁ?égﬁggﬁﬁggiﬁégansfer surfaces are ther§é9ygppggg?g60574

t underlyiﬁ@‘%ﬁé i nvention
therefore to 35 design a vented extruder of the type
descnibeingboprodncsion aokay aHaMmens veritd! styedm ofmall

SYLHPawh i hapbghati wel x @ aieHr HoritlaentT@ngimplify
mononer, it can have maxi num ef fectiveness in

r eRBVi FREFEIARAY andhenmoh6rBr TFOhYEHes poliyphefnfegded to

evApOhati ORe hBHEM¥Os2009/ 040189 - 4 -
PCT/ E22008/ 060574 perm tting production of pol yners

with very small residual amounts of sol vent and/or
nonopertitalasnplifey intent eomi mel ogyverhéritdy nfhroughput
"solyent.s’y i g | de i nclud n .
APHENSR | Bl bRtk 1oL PO S R o
wohyhegh wbtlverthe organt stusapr epdft &Rt rﬁrﬁ%ﬂg ofither

PRLYSREXW bl the1dasStream gadyherpr event eiddt@ling the
nmononer or solvent or polymer fromreaching the 10
geRFHBRX - Achi evenent of object The object is firstly
achieved via a vented 15 extruder for the

devol atilizatipn of a polymer material, enconpassing
ClEa¥rsh afieg?eSF | east one extruder barrel, at
| east one rotatably driven extruder screw nmounted in

the ex’f‘ﬁgdegbffégEel igal 823t ,0Ng HmLeyd al,yffedy abented
| east one extrudate outlet, at. |east 20 one vent zone
et aederastiBhe §8e oudeedlahhbiedbiopartQfcul & Polymer

fﬁ@ﬁ@ffapf_éﬂ?ﬁM?Q%ﬁﬂngxbtudﬁﬁsﬂgQ@kdHm;ﬁdl(fﬁmﬂeaif one
Il nvention | s e_drive has e r-ovi ge n _t
SRS bRerlT (SIT1ERSYe S Y (vl edffuder

screw 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, where a
particular feature of the vented extruder according to
the invention is that the drive has been provided in
the region of that end of the extruder screw that is
downstream in relation to the direction of conveying of
the polymer. An advantage of this design is that it
enables most of the gas arising in the vent zone to be
dissipated at the direction opposite to the direction
of conveying of the polymer material. This permits
sealing of the drive only with respect to polymeric
material, the viscosity of which is higher than that of
monomer and solvent. Furthermore, the sealing of the
drive does not have to be resistant toward the solvent

used.

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

relation to the direction of the conveying of the
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downstreamin relation to the direction of conveying
of 25 the polyner. An advantage of this design is that
it enables nost of the gas arising in the vent zone

tﬁpggpogkﬁigg%ed at the direction Opposb{:“?/ﬁﬁ.?w%omsm

conveying of the polymer naterra
permts sealing of the drive only with respect to
pBPyHEEFcM3GeFatdni #0 RhRL vEBeogRey Ce W hissipated in

higherrdigm that cok SOAOPFEE i aNd S0L¥EAL erFUFEBAE ML, the
t he seallngsof the drive does not have to be

rBSL¥PSAt SEERAPd the sol vent used. 35 In one
particul arly advantageous desi gn of t he vented

extruder accordi he i_nvent.i S

f é?y 2P PEESt araldzgr t |88 7 VST hsg lg:]L as arel Sseﬁlntg all n %ée u]%/%h}me *

zoaeerhas lveen beowm@e@QMmiregnﬁ@ﬁuha;rﬁhv@l%ﬁiih@@tion
[ [ f gconveying of the

v§?¥%§%?%§@1é5 OL% 09 %#2%85/6%g§74 pol ymer

material, so that the gas can be dissipated in the

f?ﬁl oBnek Waﬁd%ﬂ %élpmf@n@_@aht preuiBaest thatthamnlike in
mer ,stream nononer and/or s vgndestll

CPRLCRELP BRE plfngas naFErral Ears ARgFepm in
f thié herirdesdlcat | bf zatHeonscHeownstieaimi mmpws Briomwr €o the

ﬁajfeégg i keIfn 85%£¥%Q§d%f t e ! %%?Lﬁ/tﬂt QN PEQYI %%%rput at

rror art gas stream
cbhn@mcpednupsaneaﬁkenplahe ditr &b cﬁmbeE hndrewadially

'f‘r&ngﬁa‘}/an tta‘?lg‘éli‘l%laq'lr}ﬁcf_tf&ﬁ‘ She CaRYSVIGRG Qa‘aztﬂaﬁ The

p Gas output at that point can take place a
%‘ﬁ%lr of LANdFHVEERR al PYE f‘?%m B/ o'\"‘ﬂt”ang%?t’t?3 al Jrryl/ the

deﬂé&@ﬂbﬁXRﬁM&ﬁithﬁrﬁﬁl thke a5reety5ﬁr b8 oghM@yeﬁtlon

of the vent zon dir n opp03|t Q the
d#?%%tlSHsgfegva 6¥§%ﬁcqta‘%?hls gﬁ gegepart cﬁpérly
efdepteve Sepasedt oramd/opol smErenmononerralall brely hlgh
sgﬁygﬁghﬁﬁtyelatively hi gh 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. By 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

dismantling of assemblies built onto the extruder.
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20 In one preferred variant of the vented extruder
according to the invention, a condensation chanber has
been provided i medi ately downst ream of the gas out put

99 AN B ensati on’ Fred at el af THE 0/ 0574

output of the extruder barrel it becones possible to
dime [pamfdcwisiiie Ridvestegecdisssvpatreh offt Hene vented

Vapoigar | toiSvRhS® PRSSI b @nt Ooh:HE&Od'é%e RRRIEe  gas
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Hek i petihesthes30 qqnqeé'lsp?r%fcﬁ? akﬁﬁ'@ ﬁe“%j%i‘sds are
@ﬁﬁ&%e&agrbqe{y qyt@d deflico aﬁ:htehe?cbrpﬁh r[s&ﬁfﬁc&ndchémbbe for
extruder, barr LN the I on_o te crewti By
R ApPE, Tie T SIOVCHE GRTFLdAIS bAPREpeT - Large
uwtr e@momamgtaae'sopeaad be swuch tedB5bpayushag tdhe spreered-
\J¥§é¥ t?Sr 6@&&H§Q€‘g§5tfflspggﬁkméftXmﬂgd ment also

raw ng extruder screw fr the extru

ERIOUGH t W@I@@ﬂmﬂ:on igharbesmahi t hHeRACE di Tt | S up

%ftn?e?&“n?émb«'hﬁﬁ tﬁ‘i% QR chite &Kt Isbd®len t W RADEL 04 her .
- - PCT/ EP2008/ 060574 One Eart cul arly advant a%%o%er

\fgm RRLBIET HPJenfey PRREr 4BEP pRGVICRRESTR
wyeritraueondénsehgast 1dw owifngghbt ocahe hmnd&rmtatomally

gjé%dse sa"tC{I quiydsy PLSna 2OL @‘y%g;noéehnlzﬁ%gd %]mc%ntdé%satlon

I on cha densrn
fll g iy whiitadh tihee m:llrmﬂielre VLJaﬂgé'-hdweml}en@mqangers can

he Of%tf'lgquXIYF?l QQS% gﬁfsasyl@le i Qb0 {0811y or solely,

condensat i on mbodi ment al so pernjts
dehdérselanse  ithea SR | IdpaE&d f Adsy s Songemsation

WH= P gh q&nteat ohesel vestchagdor mMiefhedO Amy the

I th th d
B o {TeRPoh of "gath can B Aot Peal Ty =nsats
CK!Jsspil\de)d_ @em:l_ deschaugeaddoyirsel eche ngoadenadensat ichamber
Gl Wieh )y N S Al eud h the pol yrer.

A particularly preferred embodiment of the vented
extruder according to the invention is one in which the
vent =zone has been provided in the region of the
material feed. This is particularly advantageous when
the intention 1s 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 2zone. This produces a
large volume stream of wvapour, which is dissipated 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
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it is naturally also possible, additionally or solely,
15 to condense the gas flow ng into the condensation
chanber in a heat exchanger attached to the

d ' amber. In thig variant, t
W?q%@@%‘%%% returned iﬁtz t he condensd WP&%SM
chanber. and/or otherw se dissipated. 20 A
pere i clvertyomr ep€r r Elcenodemeng ofist hebadmtesge ©f the

Sﬁéié@ﬂ%m 'Bgngo tre ﬂ@mgf%w&ni%ﬁtﬁeep&ao%}aqi%h that
e vent zone has been provided.in the region. o e
eier Papnpetddephis ts t&ﬁh%ﬁ%@ﬁ S9Y§Ht %Gé‘oﬁ?? Vierered
25r t hhd ntieatn'ke@ﬁxi sof0 thanspardudde @asest r eapei ncan be
0 sition to the polyner stream_.The material fed jn .
dﬁég&é%% ect®to pF}éggurésan ®REat AW FASSAYp.  since in
depressulazedtha t Reticegi orvadfiatie nbezds al tbeead | mapker
tg;&égéﬁéy_dsegrevw ot the. gyaporation of the sol vent

or { ak t

mononer takes place in the vent zone. This
PR esva pPapgbivatine faeatrotv vapeLE icahien icgn, of
disshdat sk Widdy dddM tspgenty ai nnment of polymer in the
direction of the condensation chanber. 35 It is
advant ageous that the vent zone is fornmed via a

Fecpapni ©fildheadxbnudee ke rgle wiidméter ednedebnterimalthe

di.aneter. .The teri fe here t ceci h
reé‘g% rolh(feo% Iérév?déﬁeghgﬁ ﬁ:ﬂ}? e rg%sar‘?‘g?&c:)?{gt Sg ng htgf Qftal‘lr)eour
niger gieviasfd t hel evdiess g dweingitentdes inreni dehi Pl ymér .

WO 2009/ 040189 - 7 - PCT/ EP2008/ 060574 the | ocation

of the widening is upstreamof the material-feed

paient inferpalifdvdne ve Y heor FBE HALHHIRT ORETEHantRl the
gﬁa@id‘l Cﬁ‘oﬂéfﬂe iﬁXt ramnd@@mgqn @‘@itﬂ!.gﬂ ®o t e times,
i amet er, .0 e extruyder screw core can _be 5 reduced,
RAE 5P 158 éd\?g‘ntS%egugmgisncaémfnveﬁgrtﬁacr%llézﬁﬂarly
tchee fleptetbelly vafremt Ledds to a Wweaketimesgi r utibe- scémdgrnal
%ﬁ%&%f%?ﬂan%he 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 1lead 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
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These two possibilities for screw nodification can, of
course, be used additionally. 10 A particular
advant age of the dianeter increase in the extruder

r | the gas velocity of the vg&o '
E@éugégb%%gg%se reduci ng er?trai nment o p};#%/%rée(?g./%%osm_
" The internal dianeter of the extruder barrel in the
veht tZvnevestadiarg agfodsbynf rese 1,061 £be3 Mqlme of the

peef £nably rbhomed. Ghd or2nddi®y aBdavasy M i fab@FiYeion
preferably from1.01 to 1.6 tinmes, the internal

dianehervert t BeRext ruder barrel outside the vent zone.

20 In the region of the barrel with enlarged internal

| amet er illets addi ti onal | ave been provide

oht t he Pﬁﬁ%?rgﬁﬁ'?ag@{‘tpgg%ﬁ 1§ eqteraﬁr?sp%rﬁ’ o?r?ﬁ%rdably

ptyuetabbe! fomdstvedym piwseled e oithelhdgh dési grolume

2014 OLEE" o0 (Bl WAk feafespoban 89,10 dit] tfhere
The length o

unt formand consi stent devolatilization.

taree veideabhe hute adiianelgebiatly bempositectirdo wlves
:ﬁr@@icﬁé%m Oy et O vg}QiéHll rrel§ne pr\&;m@ﬂ yflfé’x@ ffla)%@ 15csp Tthe
I Mes an ver ar cul ar r eraply. rom o) . ,
{RHERT 18 hel $ALePRAI DR SRELAAUER -1 A GAVPRIGES K5 gtis i
athst dehé heevenéd zobew tkhtes cpar bieC kldgnlsy ead wanteaghortisred

t.h t he erial,fee 35 has, be OVl t,t
p\éaﬁlb%eﬁ{rg]%”tl heL%?(t r glazépugglg}l;cel %glfagta\%\ée ie'%rtf'g'tcri EDZfI I ythe
oppbges e podapsndenthy wéntthe opresPiyesired agfionsdips in

SWAIR, st Leaum around the periphery of the extruder
barrel ensures better transport of the vapours and of

the partially devolatilized polyner out WO 2009/ 040189

-Ore - pREE A ER2008(, 06094t aQfedilie angsddAemies &R ftblem-ustted
of the_volune of _.the extr ﬁer rreduces the tendcgmsy
} E eth e that

(TR HET | P FRETH?EL i b ISR 198ne PrOV2

passing axially through the extruder screw there is a
closed vapour channel, partially filled by a volatile
liguid. 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 is 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 wvapour channel condenses in
the region of the material feed, and the heat of
condensation 1liberated 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.
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51t is preferable that there is at | east one,
preferably actuatable, feed valve provided, with
which the volume flow rate of the material feed can

R0t PR PERRTal ves “proviceu, with whi on L REoOr (RE0S 74

flowrate of the 10 material feed can be regul ated. An
athanteaxgenst ohi $iildinghf t RBemstan @ f Fodirale cdan for

bexafpust edod 0 Brdigsized pial we 1wnhi Bot hgo%hrwgh@éllume,
chargcterlstl of the_ valves, |ndependen J’ f t he
PPESEGF@CHE| af FBRshPRE | RY t O Volume,

pacsbavkar by aﬂaaamhgeﬁuStempedanaaé of aheuueaoed.
extruder according to the invention provides that

passing axially through the extruder screw there is a
cThsed okdipoyr clvadeelyipartitdld y invértidy aiwol awpreover
20.41 yLE- V-E%ﬁ §aZ>Q*o\é%%%urf8PaQ@1%l §@\‘}é/f§tiplzatlon of a

conpensat e erature gradients of the nelt |n
t PETUP ONGPEROF PRI @F r BRI GREDT « t hef ex3P LRt S crane/ Jhe ©f

RbhoméLEPenad e i kRereui ertolidsyr upcﬁ@@éjctérygé& in

| ow by V|rtue of the evagoratlon of , sol vent

oo B Gty SEESEIT | SEeBAYh INEERG 195 i b LiFRt fon

t@ftnﬂmlehe axtrudansktgquenteuwftedheid rbpposnaliohedto the

der g fég é@e extruder screw. An excessive nelt
nﬁgﬁa

ure eads to degradation of the product,
vmaem;avaylownmt tenperature inpairs the

cpaveykng .ok abhe gl | nidie | 30 gxteddeporthenl | @i d the

present in-the vapour channel” condenses in the region

YRR ikt 179 5 OF e@él, thAdSYREPhEFKSST P lestiadis ditionregtion

ldbefia efed@t Snt® Phevertredsessthe B8brsoolény sbnéhe
melt in the said region, whereas in the remaining
regions of the extruder screwthe liquid present in

tTiee vapoumicharmelthevaponames sandntitas aefs the solvents

Fg&%f%%tgxeﬁgeéébggatilization in the regiqn of the said
vent zone, based on the total amounts of the monomers
and/or of the solvents, 1is > 50% by weight. The gas is

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 is  spray

condensation, where a liquid 1s 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 polymer.

The invention 1is illustrated below by wusing an
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WO 2009/ 040189 - 9 - PCIT/ EP2008/ 060574 The extent of
filling of the vapour channel can, for exanple, be
from 20% by volume to 80% by volune, preferably from

6 e BARER AT e of aboui T30C. 5 The BBy LRt 008/08057S

underlying the invention is noreover achleved Vi a
pipressiter enem@deol atiitlzatflen orid §¢fuﬂj€bnp%%%@Ched
ofirR@L¥gErs, of solvents and/or of nononers, using a
vented extruder, characterized in 10 that the gas

stream arising during devolatilization wthin the
extgud@rli S Cdfﬂéuaﬁt&dablaamp@(fsiati@@ctbomhef polporion of
stream vant ageous that .. a na rt ;
the 15 devolé?ﬁ1|?§Fl %F FXtﬁgdgrruthékgg #8§%8$%atlon
the regi on ofchdmdredttianthed ehexe todend whiehcmtr sirive,
vent zone. The unt of the nmonomers and/or of the
solvents subjected to devolatilization in the region

of the said 20 vent zone, based on the total anounts

Of i e MPNONMErE ang/ oniabrhhe sof velhs, hert&D%oytruder
wei ght. The gas |s di scharged via a ven

advant ageous &GohAIns WQKﬁhﬁ(ﬁﬂﬁﬁ? +%%|%%épt$ﬁﬁrb§% and
t he gas ar|3|m@ﬂdrcondenﬁed|rw1tMmmualnaﬂma attached
i mredi ately at 3§ OUQﬁﬂﬁm&g the extruder. it is

possi bl e that f%ee%hn ensation 1s 'spray condensati on,

mhere aliquidis sprayed into, or 30 trickled into,

fgﬁ%‘ét Fmsh fecgﬁ y aadﬂJéﬂt':‘icgn' ewhigd Ué%tfé@i' yé'B@lfruder
However,~ condensation in a heat” .exchan

aﬁ%hch&?qcW?%Eeéoﬁw§¥HQQQn1&ﬁaﬁﬂﬁomgﬁ%ﬁ%% an’ extruder
n@§§f@ie(2$5a Bere cape ahdor beckewt hen westazables mmdnted

vents prOV|d ei.ther do m skream. thes
BrviFRG Rt TUAsd et g?iflﬁﬁf%t?ﬁ%g %e¥he pol'y S

rotated by a drive (4) by way of an 1ntermed1ate

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 the said region. The

internal diameter of the extruder barrel (2) at that
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The invention is illustrated bel ow by using an WO
2009/ 040189 - 10 - PCT/ EP2008/ 060574 inventive
exarrpl e, wth the aid of the attached draw ngs.

&L%eo%l/%foﬁ%éjl agram of a Sﬁtl on of aﬁ&#a%d)gméos“

ven ruder with a condensation
att.ached thereto and without drive, and Figure 2 is a
daigitam sontespaRficed epPPreFématedvacchbPdi nfheo teernal

ivedd On ¥Et Bhgeakhey and HEJt@ﬂ' thet ewtirhael Reew (3)
attached .condensation char?o

ure 1 S onl¥
pGrah 61 oft IiRe 98ﬁ?1§8tex??¥ldé:|p %5?‘ S)The g‘@nt’éﬁg on of
@aﬁg&er 1&1£)er&raaonﬁa5ﬁ63ean @:E(t rcider exbandel (Baraeaﬂ (2)

e s ol VoL IR S mixeure

e extruder scre
ram:ca{tced bya a dpllven(C4p0k1y/Imy ohizhukat er kedi afied under

Qiecﬁ'[ sgsrudl_eé( r%l.c? Hel'éf?:re G b 28 ruder
ctri C m)t OI‘ as rrve . As nent i oned
dgvel Filgur ebY omég rof v tfﬁf@ddrH‘é‘e (4%) or R nararked

stga&»e( g%edgbel%aﬁcaialgébo lbb@_sl_ﬁirbetﬁg ana/nﬂ hgone (9)
and side o raw n e pol yner nQ

LB I earen e A e ATl piArel CRosCEre” be
w&ynoxm‘da bf estehi nghé eedpbilgee(6) &ty t waledicArastirliicad 4 yon .
ol nts.,an ( b :
%p 3: chrse,( 7)sChe3O E;Lhe venLELdogfr t&a ?er %)e) gnca\c/:{%ér/r oCIlg e
tr@dmv@d mvernthonsdme régéandeshghbl d¥awigongltéiss @aymer
O I Ldehe 4t tt:%%dsccaﬂéd Al §0c hane digengdestgned 8% ahe

tw n- screw ext ruder. \ The cross sectiqon of the
Sairigder TREr r@rD) “ARYNEEER8E \FRENSHRSTIEEr ffsH 1D

@hithe éc&ﬁ&bd@d&es 41ayé. eresaird tbnt ehpal direretiem of
{csl?lar er out factor of from 1.01 to 3 than

err%ﬁ Weter of the

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) is
open, and opens into a condensation chamber (11) into

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

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

condensers.

As Figure 2 shows, the drive 4 1is downstream of the
feed wvalves (7). This means that the polymer is

conveyed from the end of the extruder/screw tip in the
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extruder barrel (2) outside the said region. The
internal dianeter of the extruder barrel (2) at that
WO 2009/ 040189 - 11 - PCT/ EP2008/ 060574 poi nt

e CEPRIPFRRRRE *of The oxd Bt scrow (37" FTAR) pE0574

into account ané tol erances). The region of [|arger
i 4t eepialodi afetbe dfivReséderuder barrel (2) 5 defines
the vent zone. The nononer/polymer m xture and/or a

sol vent/ pol yner m xture is fed under ondi tion
presSafe 2aRQ I%’e%\ts‘??ﬂ ogFﬂ‘Q EXOMGGer - %é‘fer(%éb?x*ﬁ\ﬁg}der
of 1) heaxdeediinde tFH) theA tRvkatdionr dssar @ r edugththal or

takes place i he v z 9)., .10 nd t
dﬁﬂ%b?ftﬁ§t§8$@éﬁt°3 hgﬁgﬁgﬁg-ﬁé' renov %ﬁ?#@iﬁ%f’o the
;ﬁﬁ@@ﬁ@ot@tdé@blatlIlzation. Furthernore, the flow
velocity of the material is reduced in the sane

region. In the draw ng, the polyne IS conveyed

thnacas e seght frem HELEIFRc oﬁaéﬁlflﬁe afslac}r%Wethrough

Itg@et %{x’f‘% dg%"l V"§EE8@P1't1§élﬁe't' ﬁﬁbsgéeaﬂﬂtos&fdgrapaurt hé¢annel

nnection a re o.the direction onve

ofl1the pdP3he rﬁyiﬂ ﬁ%%i??on FEMIp?OV|%%§ th? th% adid.
pmf&tﬂ@nlnofhesoﬂﬁementozonmoﬁQWenr tbadvapoor marked

ari s at_th f oi_nt canve t ds

TG o Qe R g . Cal  Eedier (RS the

faxka®¢nesTbé)Siﬁmaﬂﬂﬂﬁnﬁiyn@@@1%QOPOmeﬁﬁeQ®&rMMeFUfn

b%! n@éa&%& bﬁch%h%Dezﬁd 889 eﬁén%ab%g %&Qﬂﬁqﬂﬁdr@ the

Into gas arising 1 n t he veq (15)

|é&k’<ﬂéh§é/s speayHs: pbébbetli alichgpad nohé Ohéaﬁllngncbf the

conden /t.h 0 th

Coacenss. Lhe. 023! e (20 VaRar, Lo, Lher sandens ot Lo s cnas
Viddr the phéyagtrudhusscpemniﬁtlnghann&pﬂwnu¢hﬁhnel (15)
p%ﬁxf%eé 10 be g f’%%'dgg drfhat he &f@é“ dogASHaBt  for the

erna Ive, oOr t1on, er neans
partlally) devolatilized melt in the feed region of
the syrup. Throughput in the extruder can thus be
maximized wvia 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
barrel from the first material feed (6) towards the

extrudate outlet (13)?
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can be used for condensation, e.g. heat exchanger/ 35
condensers. As Figure 2 shows, the drive 4 is
downstream of the feed valves (7). This nmeans that

é%@r @8%7%é0é%9 conveyed from.the end OfPE??EP?OO8/O60574

W’tip in the WO 2009/ 040189~ -
PCT/ EP2008/ 060574 direction of the drive side. As can
al so be seen fromFigure 2, the vented extruder (1)

a%@r ?éf‘ﬂ?ﬁ@adé{@n' %}fﬁn%h?gsé}&sr@%@g%gttwt 0(%3 5t of the
radi a extrudate ou e ]S en | e (0]
t HENCPEe @3 PEIACT(6)) AS 'flf’entsjeae]n ?¥om<§f@§rén1relatlon

pP&ssithe &wm@ﬂﬁwdh&haug&ldlufeﬁﬁétﬁ&xr@@éfmsthewe(B$ athe

cl osed vapqur hannel partlall Ll l.8d b
VBPEVPF (hﬁﬁ tﬁ%pgﬁg iﬁd S%ﬁ? or nDH%he gelrbox
| dadsahd mﬁrkhd dc@ablﬁg)of the polyner in the feed
region of the extruder. The significantly cool ed

pol ymer can in turn be heated with the aid of the
vapsuexErEAREl sairey Bhe T IO FLCPFPEIFREES | uBgcond

IBCEE@ ¥Yapeds GRkarneh (IH9) ¢Andensds we td‘l@émﬁ)@in rofile
A% |de t he, heat ng of tgh extruder barr in the
Bt Pr EPEInd ~batsolt & A A T BEverse
sebawey3hg bbporapeutcciveneliekf)ion epf esemtsyhmg of the
gdlt onagrgOUEﬁf gf h?%&tggh t?§7?0 (ﬁgétlﬁghgﬁd screw-
oratift HBf Tor

devd i'zé eed on O
Thhuagﬂpaectmonhéléﬁtt@@meﬁﬂnetﬂﬁnyaﬁafmmx$©ﬁb%m9v©a the

t8k§v§m%¥&§ﬁek dHk 1 Beehegle@n With heecpeltUdgbe the main

, evaporation wthin the extruder screw
cgéP§ 1% et | POSYMERe extrudate. 25 Excessive
frictional heat can be dissipated, thus reducing

IPREFIALER AL e prodhol, L0, e a6, PELEHISHL s
geaocwoxf( Hhdayelbeen provited 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 the vented extruder according to the invention.
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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 materia

5228k pTE RS o Luder selgw () encommessssoss ososts

orientation of the channel profit is such as to
gee¥rate drag flow in the extruder barrel fromthe
first material feed (6) towards the extrudate outl et
(13). WD 2009/040189 - 13 - PCT/ EP2008/ 060574 The
ot i ent ¥EPbR ofXERES8Xt rudate outlet (13) of the
vzntedngtﬁﬂéerbéi}els tangential or radial in

| ati the | ongitudinal axis of the extruder

rew §$ru$ﬁ§ B°pol'ymer thus being di scharged
u@streanlwé the gearbox (5) and of the drive (4). The
egtrud§% MI(3) furthernore enconpasses a second
screwthre sectlon (18) in which the channel profile
19 hasF%%@nlbﬁeented in such a way as to achieve
rever se. £QNY£YL889 opposite to the direction of
conveyi ng_of the firs% screwthread section (17). The
§%condC%%¢%%Fa?%rE%H‘% Etion (18) therefore serves for
seal i mgewnh tdwee drive side of the extruder with
respe to_the na n .15 flo he_pol yner. (19)
|lﬁo(sjl cg[?%Stre?rP ran(:Yie %?/(iliva }lcn]t:g eﬁ%m the main flow
(ﬁltruﬁqmdqm%atamm ¢eambgrway of a by-pass (14) and a
speonde il or .8l £ 8ed {ZP) into the region of the 20
second ‘'screwthread section (18) of the extruder
bat r el ExXgydat OByl Plass can run outside or inside the
ext rudef-phagrel . The flow branch of polynmer deviating
fron1t flow brings about, in the region of the

condagﬁﬁQWéh?ﬁ%%% section (18) of the extruder
sl ew G od&inﬂunstant back- flushing with fresh

o}yw%; %{1§é¥ 'é@ ‘s @@Iyner is conveyed from

o

e diTection gear in the direction of
t1H3e exdganixd escrew- thread sectlon

19 Branch deviating from polymer flow

20 Second material feed
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outlet (13). This therefore prevents any pol ynmer
residues fromrenmaining at that point downstream of
the 30 extrudate outlet (13). As can be seen fromthe

o RO hRg L vIate outLets, (19) 1 SpBepr el boosre

section (17). 35 The known type of heating is
ddvbembgebashy used to heat the vented extruder
according to the invention. WO 2009/040189 - 14 -

PCT/ EP2008/ 060574 Key 1 Vénted ext r uder Extruy
bar r el VeBt&d ERKEGHER TS cildw %rE?h@edgvéééFB&%zaélﬁge&ﬂf a

l'ine 7p&egderalhuesri@ld @f&lﬁﬁlﬁéﬁs&ﬂgmaﬁfﬂeagtVQﬁie drive
zone 1@% pstre end of vented xtr der

Condentt | o fchafBar  PPESpTay FAT o a&ﬁ%&w (35, 1§+ 1east
Ext r udahe nutaeably4dByvpasgxt&uﬂagom@nﬂunﬂ&ﬂ nftGEd in

out put 4'7 egifﬁ}deskcrg%" tr%rlea‘fI ecté,@n e?a%tlso gc%léjterlal
screw [ hr ead section 19 ranc devi atlng from
flow Deedecahdlaastr Pae ﬁéé@rweﬂ@t@o@gvtdﬂls@m ,15at 1east

PCT/ ERZD08;060574ne P £Nin&l 8t MBeast one gas outlet,

characterized in that
the drive has been provided in the region of that

end of the extruder screw (3) that is downstream

in relation to the direction of conveying of the

polymer.

2. Vented extruder according to Claim 1,
characterized in that
the gas output for at least a portion of the gas
arising in the wvent zone (9) has been provided
upstream of the material feed, in relation to the
direction of conveying of the polymer material.

3. Vented extruder according to Claim 1 or 2,

characterized in that

a condensation chamber (11) has been provided

immediately downstream of the gas output.
4. Vented extruder according to any of Claims 1 to 3,
characterized in that

the gas output has been provided at the upstream

end of the extruder barrel (2).
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1. Vented extruder (1) for the devolatilization of a
pol ynmer material, enconpassing at |east one drive 5

at | east one extruder barrel (2), at |east one

rot af iven extruder screw (3) nou gﬁd j t.h
3@%?%%2*%ﬁ59ﬁg1 (2), at lea e§dhe nater% /ﬁé;&£84§60574
| east one extrudate outlet (13), at |east one vent

zone (9) and at | east one gas outlet, 10 characterized

N T haterdh® dniedias Re-BRRY 118Gy dhecTL@on oo 4,

end of the extruder screw (3) that is downstream

15 inrelation to the direction of conveying of the

pol ymesharactéaiited ext rider according to Caim1l1, 20
characterized in that the gas output for at least a
portion of the gas arising in the vent zone (9) has
been prewisdér updst rqamyofng fin nat eindect ed, ofna liquid
rel ati to j i on, of._.con [ f..the
wa%Qﬁatg%?§I%érgyigé&tégn t H '%%ﬁﬁgﬁé%yﬁ#§.tghamber
C ai m{(11er 2, characterized in that 30 a condensation
chanber (11) has been provided imedi ately downstream
of the gas output. y
6+ O dPr&ef EFtFudeds aCRFACTE itPedVn Ah&tl &iME dado 5.
out put has been provided at the upstream end of the
extrudgr barrel. %%)“ny%%%%09/040189 - 16 -

PCT/ EP2808F 686574 8™ VéRted extruder according to any
of Clains 2 to 4, characterized in that 5 ’

n extruder accor di

4. Vented extruder according to an

the vent zone (9) has been provided in the region

of the material feed.

Vented extruder according to any of Claims 1 to 6,

characterized in that

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

Vented extruder according to any of Claims 1 to 7,

characterized 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 Dbarrel (2)

outside the vent zone (9).
Vented extruder according to any of Claims 1 to 8,
characterized in that

the internal diameter of the extruder barrel (2)

in the wvent zone (9) is preferably from 1.01 to
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means for the spraying-in or injection of a liquid
have been provided in the condensation chanber (11).
10 6. Vented extruder according to any of Clains 1 to

5wo EB%?S&SEEéed in that th; ;’e”t zone ﬁ@/ﬁﬁo@g}%‘eosm

rovided 1n the region he materi feed

Vbnted ext ruder accordlng to any of Clainms 1 to
char acteFi®88 i hbehatnooiLAL v@ﬁ?mﬁBﬁé (9% %h?orﬁﬁﬂruder

via a sgetédn(of bhesiext endetehar kehe(2d) wnth
i ncreased internal di aneter. 25 8. Vented extruder
according to any of Clains 1 to 7, characterized in
that tvientefeexatudeanmeteordfingheoceahyudérCharimel 1(2p 9,
30 in the vent zone (9) is from1l.01 to 3 tines the
internal dianeter of the extruder barrel (2) outside
the vemparapeeydyedoinveheed extruder according to any
of Clains 1 to 8 35 characterized in that the
|nternal di.anet er _of the extruder barrel &é% %n thi
vent Zehe (OFeraagr ABAUHIS f PSmHD18¥ 0" arrel (2)
2009/0ﬂ61&&e-déht RShEEP2D084 86 EE e A HIiyeSrdthe 1. 01 to
intern dlaneter of thggextéu er barrelf(z houtS|de

ex

the vet 6 ZohB% 9)- P10 MV8AFEG Xt FUTETT adbor AlRg To- T HaeT

any ofbiizehs(a)t@u©$ld6 charwenerzeed (f)that the
internal dianeter of the extruder barrel (2) in the

vent zone (9) is preferably from1.01 to 10 1.6 tines
the- i nifertrd eramicaT oRCERBAEREr fferany of Claims 1 to

10,
¢

characterized in that

internals have been provided in the extruder
barrel (2) in the region of the wvent zone, and
promote the transport of the polymer melt.

12. Vented extruder accordihg to Claim 11,
characterized in that

helical fillets have been provided as internals.

-13. Vented extruder according to any of Claims 1 to

12,

characterized in that

the length of the vent zone (9) is from 0.5 to
10 times the internal diameter of the extruder

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

14. Vented extruder according to any of Claims 1 to

13,
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barrel (2) outside the vent zone (9). il. Vented
extruder according to any of clains 1 to 10, 15
characterized in that internals have been provided in

tRs 9555892&689arre' (2) in {he_region O%C%?ﬁ Y688 /060574

zone onote the transport of the po yner
melt. 12. Vbnted extruder according to Claiml1,

char acEBRrF2elerhzefatn2EhREl i cal fillets have been
provided as internals. 13. Vented extruder according
to any ai 1to 2, 30 characterized,in that

the | eﬁﬁ‘?hqoefn "Eﬁé P&nt tBGne’Yy i€ or‘nbé. 5'% o £ 1 to
ti mes theimaterthé dimvetesl of dibhweestruder tl3® bextehder
(2) oufsij t ven e.{9) : t ext ruder
accordE%g]g}%l E 0 £i§89n%£§ Y%&é1§¥E€[$%609/040189 -

18 - PCT/EP2008/O60574 characterized in that the

| gt hV?xtAté@e MR, TN £ rlSnE HB 1209 th(b;f[aamtshq to

intern di aneter of the extruder 5 barrel
outsi de®the vent zone (9). 15. Vented extruder
according to any of Claims 1 to 14, 10 characterized

in that, the th.of t vent zone (9) is preferably
from ih?Ba%t?¥ﬁ%§dth% ?ﬁ? rnal dianeter of the

extruder barrel (2) outside the vent zone (9). 15
' the length of the vent zone (9) is preferably from
1 to 5 times the internal diameter of the extruder

ba:rel (2) outside the vent zone (9).

£

16. Vented extruder according to any of Claims 1 to

15,
characterized in that

the material feed hag been provided at at 1least
one site on the periphery of the extruder barrel

(2) in the vent zone (9).

17. Vented extruder according to any of Claims 1 to

16,
characterized in that
at least one feed valve (7) has been provided.

18. Vented extruder according to any of Claims 1 to

17,
characterized in that

at least one feed valve (7) has been provided, and

can control the volume flow rate of the material

feed.
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16. Vented extruder according to any of Clains 1 to
15, characterized in that 20 the material feed has
been provided at at |east one site on the periphery

1@0 % ?ZQ4H§§5 barrel (2) ig the vent @?E§9§08?§6o574

extfuder according to any of alns
characterized in that 30 at | east one feed val ve
(7) has been provided. 18. Vented extruder according

t ooanyvehtEhaidmt duddr hécodiebarest emvzedti mwitdiads at to
| east gne feed valve (7) has been provided, and can
controf"the volune flow rate of the material feed. WO
2009/ 040189 - 19 - PCT/ EP2008/ 060574 19. Vented

extrudgﬂaggggégaggﬁa?nagx of Gaims i to 18, 5

characteri ze passing axially through the
extruder screw (3) there is a closed vapour channe

(15), §55£ﬁg|Yax§éii§d rsude! atd ee&t&%ﬁ@r 19c%@w (3)

Vent ed” extruder according to any of C ajins
char ackBeFeed s 2t ﬁ’éPseS?S 1aROW0| shpraet| q(d150\l i spartlallY

wat er . £211e¥epied estrudee acgardi.ng to any of Cains
1to 20, 20

20. Vented extruder according to any of Claims 1 to
19,

characterized in that
the volatile liquid is water.

21. Vented extruder according to any of Claims 1 to

20,
characterized in that

the extent of filling of the wvapour channel (15)
with the wvolatile liquid or water is from 20% by
volume to 80% by volume, measured at the ambient

temperature of about 20°C.

22. Vented extruder according to any of Claims 1 to

21,
characterized in that

the extent of filling of the wvapour channel (15)
with the wvolatile liquid or water is from 30% by
volume to 60% by volume, measured at the ambient

temperature of about 20°C.

23. Process for the devolatilization of a syrup

composed of polymers, of solvents and/or of
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characterized in that the extent of filling of the
vapour channel (15) wth the volatile liquid or water
is from20% by 25 volume to 80% by vol une, neasured

rgger ahSEE tenperature gélabout Zocbcg?Ep%§8§?§6os74

ccording to any of aims 1 to
characterlzed in that the extent of filling of the
vapour "eRERAEE  ( BSINGnidt Ve d FEETHET | F A S Dat@r a0y
is fropr301%4ky 13Bovobyne to 60% by vol ume, neasured
at the anbient tenperature of about 20C. 23. Process
for the devolatilization of a syrup conposed of
pol ynectsarattsolivedt snantdbor of WO 2009/ 040189 - 20 -
PCT/ EP2008/ 060574 nonomers, using a vented extruder
according to any of Cains 1 to 22, characterized in
that ®Bheéheggas stream aarsshggdudungngev@w@latthwé‘ﬁmn

Wi thi nwwﬁlﬁxwgdee’xﬂﬁlwdygt ednkilceRROSIH I%spcss@lti&e to
pol ymer stream 10 24. Process according to aim 2

char actleei petyPart faFS®Re gas arising i s condensed in
a condensation 15 chanber inmmediately at the gas

out put_of' the extruder Progess according to
CF%in1 BOCESD %ﬁ%?ﬁéf%?lE@dé}ﬁlphgs’the condensat i on
is spray condensation, where a liquid is sprayed

into, ok tLickledeinig chhe system

the gas arising is condensed in a condensation
chamber immediately at the gas output of‘ the

extruder.
25. Process according to Claim 23,
‘characterized in that

the condensation is spray condensation, where a
liquid is sprayed into, or trickled into, the

system.
26. Process according to Claim 23,

characterized in that

the condensation is achieved via a heat exchangér.
27. Process according to any of Claims 23 to 26,

characterized in that

the syrup is devolatilized in the region of the.

feed into the extruder.

28. Process according to any of Claims 23 to 27,



25 26. Process according to Claim23, characterized

in that 30 the condensation is achieved via a heat
exchanger. 27. Process according to any of Cains 23

tq .26, r erized in that .35 the syr [
dséb\(/)o?gtoigﬂa%gg%itgn the region %fl t he feed%iegt/gptzﬁcca)8/060574
extruder. 28. Process according to any of Cains 23 to
27, WD 2009/040189 - 21 - PCT/ EP2008/ 060574

char actlnrzederdzebatint khaext ent of devol atilization

of the syrup in the first devolatilization step is
greater > 50% by wei ght,  _based on the total anount, of

t RBSnpRBHBRE éﬁ%/é@“91%ﬂ%§1%9&l§€ht9f 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.



