WO 2011/ 117302PCT/ EP2011/ 054455 - 1 - Process for the Production of Wter
and Sol vent - Free Pol yners The present invention relates to water and

sol vent - fweeopoliyswers, in particul ar water and sol vent - Praapsymniobeass c
rubber products |ike non-hal ogenated and hal ogenated butyl rubber, nodified
and non nodified poly butadi ene rubber and poly styrene butadi ene rubber
products as well as a process for 5the production thereof. The invention
further relates to a device suitable to acconplish said process. Synthetic
r ubber s havrotepgfor thaBtodurttbunst Wasdr and Bdvennrrireaelytnypi cal | y produced by the
(co)pol ynerization of nonomers, which is typically carried out via slurry,
emul si on or L &S Lehh g Jlé!‘%?e?%d' Peidide, butyl
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pol ymer ,5 schaeodustiontigsiofl Ta¢ inpotignfaris: shitks toelegion wiltybstto actomplish eaeprotctie

pol ymer, the discharge streamis typically treated with steam and hot

wat er . I\/bstSyoﬁlettCheﬂ@@lﬁvéme anpbrietie dsedcved msnonerispiealls predvebyy Itished
off. One dig YAHMEHE, O rolinefi0 Vet %&1 %ﬁ%mo@p@a\@ﬁﬁ@r ethiisior H8%iution
synthetic ru rs are coagul at'é rubber polynmers are then present
in the for mmfessweﬂixmpmbs‘ Syrtheijg trelybersvpgude gfutyl ebbevatand hplgzensiednbuid rglhsir at ed
by drainin A0aPbIAl i EXIeALARLS ABE) 3
final vacu %M%%{hgk%pﬁ%leh%%ng% ‘:;I%)Srg]ﬂ%)b? E(Fg) @eﬁép%u?ﬁ gr e(ﬁt )

cat al ystis (wd gfyreidehuta@ione rubbersNBBRFEnY Polp hetadidng rybbéry (FBGD adi ene rubber Wt h

di fferent physical properties depending on the catalyst s%/stem as on the
reaction préeds. (co)RlynFreation el igaetar idiseheige mixire senpaies s leapidhdorplyant spleenian
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text poly ggﬁg@%ggerr%rggrés&aﬁgﬂ stfr g?let @%ﬁﬁ?éne rua[%ébeersmlr g/r% a%sgl ution
process ( SSBR)stoai|ahd b vetenmivest elctbe wivelsandthe anreacted ixtvarmapodry therely, flaphed off.
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pr ocesslaus esbhenmiimehwdc teapient lasheafomobﬂmem trumpf inerater dogp of %lwrtfplzlaihe@he 25
t he but adi eng.d [ [ an Uk am d
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di scharge mept ure. The but adi ene rubber pol yrrer needs to be recovered and

isolated fromthe solvent. In the solution process, the polynerization
react or di Sohargstist sfdamics WithakFeeat camdigist¢. %l ﬁP@htNlb@) el pahpputadiene

adj ust nent r reat ed
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by condensati on. rrpprn ge Is applied to renove renal ni ng nononer
resi dues andlugol ptecms (S%BRmﬁéae summ@&ized as butadiene rubber polymers. The polymeization for

example is carried out industrially at temperatures of approximately 30 °C to +150 °C to obtain high
moiar masses. The solution process uses inert hydrocarbon as a solvent. After the polymerization,
25  the butadiene rubber polymer is present as a homogeneous solution in a hydrocarbon, Unreacted
monomers can also be present in the reactor discharge mixture. The butadiene rubber polymer needs

to be recovered and isolated from the solvent.

In the solution process, the polymerization reactor discharge stream is flashed. Additives might be
added for adjustment of physical properties. Thereafter the polymer stream is treated with steam and
30 hot water in a flash drum. While the butadiene rubber polymer is coagulated to crumbs, most of the
solvent and the unreacted monomers are thereby flashed off and the water is separated from the
vapors by condensation. The stripping stage is applied to remove remaining monomer residues and

solvent residues.




The slurry of water and poly butadi ene rubber crunbs is then converted into
the final comercial bale formthrough further drying. The drying is

typi cal | ywef2bactiesd2by drai ni ng, followed by the appli caPcomEredli1dsissfng
extruders and a final drying step in a fluidized bed, or hot air dryer or
simlar dryers e.g. spiral conveyor. 5Adgitives can al so be incorporated at
that stage. The af orenenti oned processes for coagul ati on and steam
stripping sufd @yl sromier @hd/pdy BladeRe FBYer CAMEK IPhirOdnveRed RfcgRe AR timeadial St eam
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resi dual amounts of solvent by lowering the partial 10pressure of the

sol vent in PHES SESPIHHFIYE@Fum The af orenentioned processes also utilize a
| arge ampunt of water because %QBS concentration of butadi ene rubber in the
slurry aft efdUBEEEAREP BHIPPUPYRHEA APISP80Nnly 5 to 12% by weight. The water
fromthis slurry can b artially recycled and par.tial constit.utes waste
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evaporates and fornms open porous crunbs. The crunbs are conveyed to a
convect ijye Ghe/ Bibbar@nehs 86 begitated MinSthl btk inditet elgthasichlipyusihg simplersievirtyerorsuch
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or gani ¢ 8ol V&Rt eI FAFHeT eht-Ext ruder degassing in vacuumwith or

wi t hout the_use of entrainers.has gai hed acceptance,in practica
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di scl oses an appar at us_and ﬁrocess for gug:iif%/i n highﬁglre§scltjreA die plate is

pol yet hyl enésa@®FHe 14 s 240% G PEh PEFY S Rt hdtd CrubB el et ot pSlVethyl ene
in US 3, 117;85%dAb matdlndhe HoeY.eWhenrti@sSiubter is pudiediihsgtbet tig plael tredaprindre to
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However, the introductiqgn of st.eam woul d 10resulf i undeﬁi r eabl g hi gh
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hal obutyl rubbers.
The aforementioned processes for drying butadiene rubbers is complex and requires extensive
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equipment.




15EP 0 102 122 discloses a nethod for polyner recovery froma solution, in
particular for recovery of polyethylene, using a partially filled extruder.
However, WB 2011110230222 is silent about the renoval of regcuErRomasass US
2001/ 056176 Al discl oses a one step nethod of recovering a polyner and
specifically an exanple for the concentcati on of rubber solutions. The
rubber solution is thereby heated with steam 20 in order to renobve

exi sting solyv@it Sthkdspedie pidceseshiveliRgasstingd witalie ara ol tiinckag predudechtikt e
crunb. US 2001/ 056176 _ Al there%{ rcleqélsi res a |large vol ur.rgtri ¢ vapor flowto
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encl osur e Ofasagidid dcep@ahcew@bdtichi ApdlidRioRy 4 fHa SnostiRbaantvedhaik et elerstibaeguent | y
need to be renoved. US 5,283,021 Al discloses a two step process for
removi ng solSFEFFmert gifpreipr f%ijéQTBCr’?%gFﬁaée%‘('}F r 25 solution. The pol yner

solution_is_ther heated directly by a heating. fluid and s d der
vacuum Bur PAg:it ﬁgy Spt 3@5?%5% an EF?B‘“%%SI Véﬁ’foci’sé ?Oé\V Pated Pre S‘r‘%‘é‘l’rp[((a))B’?/t Xﬁ%lf 'ﬁhﬁ g
crunbs whi chkupait@iohResnfest disbearenrxtioipdBethflae iif US § MEL95d @g assldnighweloywessir
crunb fornmation at that stage is not desirable.. EP 1.127 609 A2 discl oses a
process to tr‘rcé%“tbsge‘%%mp“ o gtering e £XIgier W{?igh‘aa?t.de%éﬁiatf 7 609 A2 uses
energy introduced_in part through the wall of the kneader itself t
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mai nt enance_and cl eani n The introductign of ani cal er. via the
kneader is FOFEReMEFE F%?ﬁ’gﬁtrﬁsséégﬁ%ﬁﬁcé‘ﬁ‘f% BhUse Hglﬁ{r;?sg%nﬁsisl Ifrée}lq%ﬁ%%‘fﬁr Ofi?lglauct ,
whi ch reduceghbtheidbhexiubtictsi ty of the process. EP 1 165 302 Al discloses a

devi ce and nethod for degassing plastics. The apparatus in EP 1 165 5 302
Al is ansexEpuder 1% diftices@ddthod Esttpolauner rs@vey abm aesitticeinpiingar dpercateadofunder

vacuum The vacuumi s needed t chi eve, | ow resi vaolatil
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applied to tdmathestet. mprove degassing efficiency. The plastic used in EP 1

165 302 Al, the thernoplastic polycarbonate, remains a flowing nelt at the
end of the dsgEBSLHY7PrAICEHSSsesfa SENithe nkthod oibleevertgne pelyper coe speificpiirasuant
to EP 1 165 302 ul d, howeye convert. to. 10crunbs at .t he 0 he
degassi ng stexaaﬁ@egﬁra&g%cﬁfﬂﬁﬁﬁ’? Olé@%%ﬁré%ééogsegh? 14 %ﬁ%é?i%mflﬁs PrYEag hc%eiaﬁr}er y",
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vol atilization_of r er, solutions using a flash tank,and an extruder. is

di scl osed. ILﬁ\A%Q?é‘?D,S&BRi‘g} Hre8y GREECS & 'FT JAPTEBOUERY E%“ch"n eénr?f%gh(%f ‘g"{(‘:}%{eati le
conpounds i BodigdGents Aabw PEHREPREsure and resMb lid 20803ostdesd ratiditmall igerrie e caimbef a
sol vent by usjing an extruder avi&gaa vent. nmechani smto 15produce a rubber

mast er bat ch B8 ORI SePGREETne bBRPYEol uti on cont ai ni ng di sper sed
fillers.

US 5,283,021 Al discloses a two step process for removing solvent from an elastomeric polymer
25  solution. The polymer solution is thereby heated directly by a heating fluid and sprayed under
vacuum. During the spraying, the solvent is evaporated, thereby forming crumbs which are then fed

to an extruder for further degassing. However, crumb formation at that stage is not desirable.

EP 1 127 609 A2 discloses a process to treat a product in at least one kneader. EP 1 127 609 A2
uses energy introduced in part through the wall of the kneader itself to evaporate the solvent from
30 solutions containing elastomers and thermoplastics. A kneader with a large surface area is therefore
required as are high investment costs. Another portion of the energy is introduced via the rotating
shaft of the kneader as mechanical energy. Mechanical energy is more expensive and therefore

environmentally disadvantageous when compared to steam heating. The kneaders used in EP 1 127




In view of the foregoing, an object of the present invention was therefore
to provide a continuous, energy efficient, ecologically and economcally
f avour ablwopnocas®2t o renove vol atil e conmpounds from a Pcuir2@onsashni ng at
| east one polyner, preferably at | east one synthetic rubber, producing a
pol ymer product that is substantially free of volatile conmpounds. 20This
object is solved by a process of renoving volatile conpounds froma fluid
(F) cont ai nfRoaAleqli@asheadNQl TOHRinAIRE hli@lepahy TRY intedddctdh of @asini@neerypliat i | e
conmpound whi ch conprises at |east the steps of: a uid (F)

) treating the fl

in at | east MBAEEE At BHOTROG SO JRTHPYE 08 it g Saes )é)gg? pé(’d;"i%tgfvé‘hl? redicgtdi&ssi ng
vessel (4) anshidy ¥BROSrodetsne, whereby the fluid (F) is heated, the heated
fluid (G is 25fed into a degassing vessel where part of the volatile
<(3|<3|) Wpog )nds ﬁEEtI _riefr@wet hﬁii uiis@osbstme«mpgﬁﬁdmg fdr(afeg)a]?sﬁ@i plusdesCTRGepratadt ie APl 165 d

, reheatin e concentrate u romstep a),in at |ea n
reheating ufff% Aigs Fh e Ve b 63f é{’t’tflt@B‘i\&eég‘fgg‘éff‘%ﬁquﬁiogﬂﬁ%d) ?n%glﬁv I<laué][%:lisllr%’80t ﬁe
reheat ed copgemt rsak&ed fol dhiche(d) rebif@MVEiiRRodentaiti. BP 11168512 Ondsdxdsnuter

unit 30 conprising at |east an_extruder degassj ection, IS t
least a conteYATHGEEECH Bripolisd uRES SO TR BRE TSP to s RUAore] es, o8

accumnul at i NgSEG thk HRmaPis@poRYirbdhte SaRdks@MowMaRIcR RYhy @ldat iht eeganipouwnds ar e
renoved through the vent ports and vapor I|jne

2011/ 117302PCTMimss gybbensagssprocesed pyiRiapteigyEh habs é&?\géﬁ S o hEER T s 1 ui d

(L) is fipeesdihow: ie 4P hetiefiiagat £8 caxd fatdesrodegasshag section and the
product (P) obtained at the outlet section is substantially free of

vol atil e coppaynds. mRneterably 1 «hhe, PReeeass Apatodocammi 66. Hagtichern dteps,

as follows: d) feeding the reheated concentrated flyid (H.or fromste
a) or b) intYatidipatior 8§ fubgeesolesdEie aSI?Bﬁl?u‘taf’k@% F’g’iuﬁﬁ Iﬁghs?}%sﬁ%b}oé”eﬁfé’gggsssi ISlg

section, a VedncPQbilenWibbill 11R1RENEHs JTOFIQiY@EPbuNkS @R, findlipebdag. out | et secti on,
whereby vol atil e conpounds are renoved t hrough the vent ports and vapor

lines to obf&imogohigtived §:6 osisovill dfiadolydit 6 uskd) an @jrudeeaalingg tehembhghnvibscous
fluid (N, fromstep d) into at | east one ex}gru uni O 1risi at | east

d der,
an ext r dder PY&¥a 8 Sibhg asepghbaEy g P R §T A tieé%?i‘{“o%m@ Sr‘?asesflgglfrls'on, a
vent port with 10one or nore yapor. lines, . a ccunu%at i ng section and an
out | et sect IHHEY AT GESEOPEI THE <L SlBbTHL AT E FEnbO R A OO R ekt
ports and vaRek dffid@s ecologically and economically favourable process to remove volatile compounds
from a fluid containing at least one polymer, preferably at least one synthetic rubber, producing a

polymer product that is substantially free of volatile compounds.

20  This object is solved by a process of removing volatile compounds from a fluid (F) containing at

least one non-volatile polymer and at least one volatile compound which comprises at least the steps

of:
a) treating the fluid (F) in at least one concentrator unit comprising at ieast a heater, a
degassing vessel (4) and a vapor line , whereby the fluid (F) is heated, the heated fluid (G) is
25 fed into a degassing vessel where part of the volatile compounds are removed via the vapor
line to obtain a concentrated fluid (H),
b) reheating the concentrated fluid () from step a) in at least one reheating unit to obtain a
reheated concentrated fluid (L);
c) feeding the reheated concentrated fluid (L) from step b) into at least one extruder unit
30 comprising at least an extruder degassing section comprising at least a conveying section, a

vent port with one or more vapor lines, a accumulating section and an outlet section,

whereby volatile compounds are removed through the vent ports and vapor lines;




feeding the high viscous fluid (M fromstep c) into at | east one kneader
unit conprising at | east a degassing section, a vent port with one or nore
vapor |imnwe20amd7ma outl et section, whereby volatil e comrpompds1asess enoved
t hrough the vent ports and vapor |ines; 15whereby the reheated concentrated
fluid (L) is free-flow ng upon entering-the extruder degassing section and
the product (P) obtained at the outlet section is substantially free of

vol atil e conpatRdse feBea@Btcahdntatcli M@l @) SChteslofingi ghpn Eitering tipodxmrtded degatsing hat

the scope of the invention also enconpasses an esired c i.nations, of the
ranges and HFegange B‘i“@‘l‘cé?}’éﬁ}@@“?ﬁé%‘?? UEesigp 153%%5%‘“?%15%3? %&glg@? ﬁor’fpﬁ'"én%(s:'ont ext
of this inventiop, the term"free-flow ng" ns.a viscosity in the range
of 500 to 56?%6%@0*661”??1@95*%’}rﬂdﬁf"&?ré@?g’ﬁgvS%.gsoﬁ(ri%‘%’é"sso.ooo.ooo nPa*s and nost
preferably 10.000 pPa*s 1o, 300.000 ax far as no I

ot her wi se tape vi g%drgggﬁ]?ve{‘/eﬁﬁegé “t at?ﬁ‘fl%@{ ?relf)gfomt %ptaﬁgr é%tgqgllgéesléé}@\%? s ty
extrapol at ed fr omitreasismneRissa ddgaginy sntidneapat @ttuvith. cans bmgeravadadices, and an
Rheostress RS 150 25vi scosjinmeter. qor a rotational (]0) r. of - te
type for very viSEHoHEE W@% M Olﬁtﬁe EREOEER FSYEIBE 4 (lng Eh%fgﬁtpiogﬁg}‘%tyﬁé&t erm
"substantial |y freetabtainelhadhiviseos Gopouno®! neans a total concentration of

vol atil e conpounds of less than 1 W% preferably less than 0.5 w % based
on the masscof thelingahe M dtchhsalupbfNy fem. step WDInROA 1dast LS HRRET LEPRADLAIGSA 455 -

6 - Non-volatile pol r re consi.dered.to u nt | free of .water,
if the residual &%ﬁ%&gﬁﬁs%i” honl %’mlpléssltls,ga? eﬁ% agaé’%ég%% %lroé‘fae{egttﬂog V‘ilt\ellvgs
than 0.2 W % #Rre nurelaoabhy, 4 essmulhing Bcetibn whd % anlbt motdn, pheterabliy | ess
than 0.075 wt % based on the %t%ﬁ‘s %f thet gglaylgrer. ines: I n the context of
this i nvention, @IS HF I at PRy SRPR T AHPBahaS® means or ganic
conpounds 5havi n boi l.i.n oi nt el Qw C :

Non-vol ati | € pol %ﬁ‘grfgstgea?l%h Vg?)cﬁgsl édr@cii) fgoﬁbés??pacﬁ?n?%?tﬁéasgrnggg %?eq\?glf g@ﬁ%&oﬁl’tgani C
conpound, if theleisesiddgradingcatioant veat poonwitf orsak thoreotapdri lines. endyandutetcopounds

is less than 0. 756\9%’;/()&%&%%0@!{%%' dﬁ%gge%gtg 89%§‘?56yv\én%rpfg9t%§?&ar{)%§[ﬁmpref erably

| ess than 0.1 wt "% vol at'il e organic

conpoun are typically the sol vent 0 | A J i Q.
subsequgﬁt b"?‘%r?:%s F hgcagia(gacer tfidkﬁe}nd;aﬁg? %&e\éﬁogvtn}gguﬁ%gt% rétgr% r%g?lé)!r%%é!gé}ss 8
hydr ocar bonseclibrkad iexanis: (Anebtgpen bahesutleReaie ksrseidhtantaily ok af vdlatilepohyaiedss ar e
synt hetic rUb%er'nfg]iqigng%%‘%ﬂU#ﬁln the context of this invention, the term

synt hetic I’I:EPD. I ¢l udes butyl rubbers and hal ogenated butyl
rubbers, polyi sabut vl eNne. SLIYI SRS iREMRY bEDEcdhsGs MChaRa CHARELS driERDM .

ranges and areas of preference specified for each feature.

20 In the context of this invention, the term ,free-flowing” means a viscosity in the range of 500 to
50,000.000 mPa¥s, preferably 5.000 to 30.000.000 mPa*s and most preferably 10.000 mPa*s to
300.000 mPa*s.

As far as not mentioned otherwise the viscosity values of fluids refer to the zero shear viscosity
extrapolated from measurements at given temperature.using a Haake Rheostress RS 150

25 viscosimeter or a rotational theometer of cone—plate type for very viscuous samples.

In the context of this invention, the term ,subsiantially free of volatile compounds™ means a total
concentration of volatile compounds of less than 1 wt%, preferably less than 0.5 wt% based on the

mass of the non-volatile polymet.

30 In particular, the term ,substantially free of volatile compounds” means substantially free of water

and substantially free of volatile organic compounds.



nitrile butadiene rubbers (NBR) and styrene-butadi ene rubbers(SBR) as well
as but adi ene rubbers. 15 Preferred synthetic rubber products are styrene
but adi enewoubbenoand but adi ene rubbers |ike Lithium catralrgrea 1/osdi488i ene
rubber, Nickel catalyzed butadi ene rubber, Titanium catalyzed butadi ene
rubber, Cobalt catal yzed butadi ene rubbeg-and Neodym um cat al yzed but adi ene
rubber whereby Neodym um cat al yzed but adi ene rubber is even nore preferred.

ghte gpss avggbrg%ﬁlzggbﬁfﬁérﬁﬁrew&i&%ﬁedotfo & Mjblﬁlﬁl@iaﬂéw&‘raﬂioemmf,uibb&r refiol culees and
ut adi ene rubber 20nvol ecul es is typically between 50, 00 nd, 1 0, 000
g/ nol , pr ef Engwirgiopést s drn Psovitronefeaally ksohadhrogrt Ir?orﬁ'ﬁrég?g%ﬁ?éfha%g?%e

i nvention wlhd Rest dREEbINEd tHal 0,08 & %) 84sad dn thRymd¥eante @lynehemat i ¢ draw ngs
i n which: FIG | shows a single-stage concentrator unit, a reheating

uni t alndt anmexs Edagter ofum%j v EBER rﬂilel'Stlhrﬂg“»@mﬁle 2beit cafieindde gass iongnis egtioanls one
accunul ating section and one outlet section. FIG 2 shows a single-stage
concent r at ofavipgiatoilig ROk abRe{ 20 1E 3t SAME PR E%E r uder unit conpri si ng tvvg
extruder de%assi ng sections, t accurrullla%i n(g seclti ons and o e, Qut I et
sect i on. pIElatl RONEIRE 45 OPYgTed SWFRREX SRS NPRYE S iR PREVI 'hE° 5o h essur e
r e: ! e]f va: V&)nce'ﬁgﬁt?h@ﬂﬁicn@)mul&i&gaﬂiﬂdo@huﬁ%ﬁﬁ’lh@ﬁfaﬂ 0176 twih wiferghlAlePriga HURS evt
relief valve and further conprising two extruder assi ng, secti.ons, .30two
accumul at i n§ ¥e&osigneerably &y a”f%éé“gr& i °£ﬁﬂed815f 8 tg%%‘i ’?%‘%a}de‘(ﬂ%npe organi®

201 éL/ 11730 ﬁ B2 0% ?ey‘p@a’éﬂygﬁé sotvedts emfiby@d inShSrOwRriatisn fghiegeagecesngaatr at or
unit, a reheating unit and an extruder unit conprising three extruder
degassi A s@@@ﬂﬁ%g@;ﬂﬁ%%ﬁ@g%%%&F?Cﬁﬁo@é’%‘i l?eéﬁ?npﬂ‘rqc?e%%’ﬁs'out | et section,
wher eby one_extruder degassi ng section is a backward degassi ng section.
FIG 6 showBrekrrednogrvaledlf gefamedie Smtheit e iMP"“Ronpri sing a pressure

regul ation device, a reheatin unit and an. extruder. it .S a
pressure yeBUTthCP‘ﬁ?i‘t FaEVIL é’,"er’lng‘hr R SH@}eg‘dé‘l&g‘gs‘fﬁr’]&éﬁg é%#%%gsngﬁﬁgg%bre% i
accunmul at i Ngaisefddd Bs/1 aitbe QN polAstbliteknes etylbrenpropess dibye BirdasextbbuddEPDM),

degassing section js a_backward ge assi ng. sectio Fl shows

si ngl e- st ag@'pt RARLHT A Th p\\%{)é‘_n !‘Stgﬁ?eé@&%gﬁeeru%l%?ﬁszseBr%)raétwc?ﬁaﬁ%‘ft?‘?enamrb g ieat i ng

uni t alnds anpR¥ktEd GRfthetiN iribbEO pRRMICET N1g soRBe extaditderibslegass buglise atbtern, likene

accurul ati ng. section and one i i

pr ewashi ng 'ﬁ}iilfm catalyzed butagi'eneorlil; llae?,t N%:Be%ega'%allygyd bLEflac%ne8ru%l:})1e9,vﬁ‘ita?hiu%1aSclat(azlyzed
butadiene rubber, Cobalt catalyzed butadiene rubber and Neodymium catalyzed butadiene rubber

whereby Neodymium catalyzed butadiene rubber is even more preferred.

The mass average molecular weight of styrene butadiene rubber molecules and butadiene rubber
20  molecules Mw is typically between 50,000 and 1,000,000 g/mol, preferably between 150.000 and
400,000 g/mol.

The subject of the invention will be described in more detail by means of schematic drawings in

which:

FIG. | shows a single-stage concentrator unit, a reheating unit and an extruder unit comprising one

25  extruder degassing section, one accumulating section and one outlet section.

FIG. 2 shows a single-stage concentrator unit, a reheating unit and an extruder unit comprising two

extruder degassing sections, two accumulating sections and one outlet section.

FIG. 3 shows a single-stage concentrator unit having a pressure relief valve, a reheating unit and an
extruder unit having a pressure relief valve and further comprising two extruder degassing sections,

30 two accumulating sections, a side feeder and an outlet section.

FIG. 4 shows a double-stage concentrator unit, a reheating unit and an extruder unit comprising one

extruder degassing section, one accumulating section and an outlet section.




FIG 9 shows a prewashing unit conprising a coalescer FIG 10 shows a

doubl e-stage prewashing unit FIG 11 shows a doubl e-stage prewashing unit
havi ng adeptzoomalbsobeat ers 15A basic and exenpl ary embodipoemp2efi/054¥85 pr ocess
step is shown in Fig. 1. In step a) Fluid F containing at |east one

non-vol atile polynmer and at | east one vobtatile conpound is transferred via
punp 1 to the heater 2, where the fluid F is heated. Fluid F, also called
cement, contwi. BShdwel sReRRkEchdaftd vhi), 2Déheding Yniodndan mondatabiatdnpeisippthyerer ,
preferably a synthetic rubber and nor _gref erably a bu e}di ene rubber and
from 60 to GYUdirofeativiey AFPnS: BESpBaHYE g feHdpt ?%u‘fnﬁrouge sOFVent oF Y™

sol vent and.Wat® tega V@@ & h8ackiat asmain ereash. conponent s add up to 90 to
100, preferably 95 to 100 wt% of the total mass of fluid F. The solvent is

preferably sgl echeds £ sigmR-ihe caiconftos ansidaiphsigy Dpredsimedyuladon dvanahedaakkanes
havi ng between 3 and 10 C atonp, preferably 3 ho 7
BlAEn

) . .7 C atons. , Mr. referred
sol vent s ar 8 48.2p GYBHE, U CORRKSIE ATESTUES gice, {0 lﬁee%%r%r, degirel F%&, exane,

i so- hexane, diebihneiel LRRAL anoncNitifkctol,Chighex anee2hdndicgesiiepteaive ias wel |
as mxtures conprising or consisting of those alkanes. In a preferred
enbodi ment  BIkVHE GEAVRAEIBT fluid F contains from3 to 40 wt % of a

non-vol atil e polyner, preferably a syntheti rubber .and.nmore pref
but adi ene rﬁ[fgé(ls%‘/"“israé léﬁtag‘bm@%‘%wg’)é%oq A efsgag%?oé%eﬁ ?r%torcuél ﬁbaorﬁ}he(%@rfg uimﬁ LAY

particul ar gus@meRtcompRthefohOBXIdE de@usdly wtihinat ercumnhergedytion ed one outlet

af orenmenti oned conponents add up to 95 to 100 wt % of the total mass of

flui de.1030?“-ﬁ%°“fl uid Fis typically obtained from pol ynerization processes

or subsequent processing steps. Fluids F containing water are typically

(2)82:51“/ EEd381;?&'/8&%&%%53??%%5%5’%BPTOCGSSGS fol | owi ng the pol ynerization. WO

17 PCT/ EP2011/ 054455 - 8 The flujd F entering the heater typicall

'?‘Ed pr ef er abl 7 RAES 4 IRy é‘tnlﬁf‘@“pé‘lsm%@wéle 6 100C, preferably of 30C to 80>C/:.
e Vviscosi fluid F.is for exanpl.e in the range of 100 nPa*s to 90, 000

nPa*s, pref H%gﬁfzhﬂlwﬁa?ﬁ@%%ﬁ&geg?%gﬁ nlt|enPa*s to 60,000 mPa*s.

FIG. 11 shows a double-stage prewashing unit having additional heaters

15 A basic and exemplary embodiment of the process step is shown in Fig. 1. In step a) Fluid F
containing at least one nom-volatile polymer and at least one volatile compound is transferred via

pump 1 to the heater 2, where the fluid F is heated.

Fhid F, also called cement, contains for example from 3 to 50 wt % of a non-volatile polymer,
preferably a synthetic rubber and more preferably a butadiene rubber and from 60 to 97 wi%
20  volatile compounds, in particular a solvent or & solvent and water, whereby the aforementioned

components add up to 90 to 100, preferably 95 to 100 wt% of the total mass of fluid F.

The solvent is preferably selected from the group consisting of linear or branched alkanes having
between 3 and 10 C atoms, preferably 3 to 7 C atoms. More preferred solvents are iso-butene, n-
pentane, iso-pentane, n-hexane, cyclo-hexane, iso-hexane, methyl-cyclopentane, methyl-cyclohexane

25  and n-heptane as well as mixtures comprising or consisting of those atkanes.

In a preferred embodiment of the invention, fluid F contains from 3 to 40 wt % of a non-volatile
polymer, preferably a synthetic rubber and more preferably butadiene rubber, from 60 to 95 wit%
volatile organic compounds, in particular a solvent, and from 0.5 to 20 wi% water, whereby the

aforementioned components add up to 95 to 100 wt% of the total mass of fluid F.

30  The fluid F is typically obtained from polymerization processes or subsequent processing steps.
Fluids F containing water are typically obtained after steam stripping processes following the

polymerization.




A heater may be any device that is able to raise the tenperature of Fluid
F. In a preferred 5 enbodinment, heater 2 is a heat exchanger. The heating
medi um i sweaebaetiesb2f rom t he group consisting of steam reatEPe@1054459r hot
pressuri zed water. The heat exchanger is for exanple of shell-and-tube
type, where the fluid Fis inside the tubes and the heating nmediumis on
the shell side. Special inserts in the tubes may be applied to enhance heat
transf teL : Amti_rugd Ft ?ﬁ&ﬁrﬁg)fhﬁhea‘ér ®piciiange prefraplyabs @ tepused,ofilf °@htiocl|ﬁ0°rq, uid F
is on the outsgside the t_.exchan The advant age o 40

af or enent i off ?aPlyﬁggogf*Oﬁgg‘?T&gﬁ%{’ﬁl ?f;ﬂufwfshfer%{% an@ietragge el dr strr ution
and easy nmaygMoeRaReLpR&rvelih thasngoddoheRd*s torsa)98f @Pa*sSai d heat exchangers
are well known and conmmercially available. In a |less preferred enbodi nent

Pl ate type hemhieexahangey sevimythal isavbeo aﬁxpd the dempgpne e &tiidh §, hearddret| ui d

G is obtained. The eat dfluid,G er [

preferabfy & d*ioglﬁ’ﬁ%t lsc?fheitﬁﬁcwerzgﬁea}&an rf%e%l“%?e %Fta{#‘gn?ﬁg%g% éoln%gg%% and

fev e {1 ) nor e afastdaﬁeﬁeeﬁ@biﬂyor 130Gk @izl 6. Thechelteathekef Is u"vrcb}@mis oftshdkend-orweyed
urther into a degassi ng..Vves h assing v , il

conpounds ab?f e"g?fg‘ fa*@rtd%arf 1@3%{98518?35{1@1 %‘?g arﬁ%rmsgg? g'%g}g%glrdga@g%fyaglr? €

removed from thmbéae@etyee abbiiet do &hwe acav aniizmAnbthe t;rpejgf h?ahethm"gs!smyealsio bet he

degassi ng vessel 4 is

Qr_example in 100 . hP 0200
preferably PfidtHe” I?‘Q‘na‘élg(ﬁ *Sz%na'ﬁ%ltséiﬁd’ iheogﬁlgﬁﬁp % erclq:)ur}ﬁ‘a)sr Zrhe ad g 8P| n the
r an?e Ogla23Qfok%erikwﬂéﬁ@yﬂagahe&@ﬂ'dﬁalgmap@ire&vdslemm@’daamlmmh@ méwmeiemcml are
preferably condensed and rec ed into the process f r r fluid
F. After deddsdi#g Br?ﬂtr%ffér%f‘{ s %q@%@eﬁ’i? I‘R'ﬁ]f g Iam? "%1 g %%%}?}.ﬂ% ha “whi ch
is removed fkomithe oGegassk Pigte Wes Bat exéhabyerareano b appliglnp 4. 2. In a

preferred enbodi nent of the invention the degassing vessel is designed in
the shape ofipe KeM@lsOmeted uifl @ i bBBinai dhesteﬁlad Atid Grhaoh highg cmpbrawm thedtuedF.f | ui d

G In another preferred enbodi he 25i n~t.h Si ssel
4 has a conPEkfablyra FmpeRlst © "?6‘1[‘5'3 %Oﬁr calm°§%8§§eof‘%8/o%% ' tei 8&L§?%’§wév%}ﬁe 1gessel
bei ng enpti edreBRpbeicaby7oC. ’Biélhsdt@iﬁhlldah lsyheﬁﬁmirb}etiélrth&'t’rletolaldﬁgassmg2/essg4 In

preferably drrectly connected to the outl f the d
general , th&icEEHRREE SR E’Fé’ﬁémf)é‘fweqﬁis ghlﬁ% %af%cf‘ Hr?eeeéaef%%?ﬁpr %Se S?dym%d a

short as pogsirkh&ed from theleed fid BBy Aivghu liscos H‘hg/pr@ﬂ‘surb hﬁh@@gwng vaatebdlisf | ui d

Hat this stage, the inlet of the p S eraI
| arge inl et OTE¥EIPEDY heddge Phi§o %toﬁr%g@g‘%ﬁ %’%rrag ﬁbﬁiﬂ 2”0%%’% 4.2
may be sel egi@fort promitdig a@raip oCB0s Sioonga.of positi ve dr spl acenent type

punps, gear punps, piston punps, nenbrane punps, screw type punps, extruder
type pumps Ihkeap69udoRéd via WOvRQdnl lidld BE2 PETtR204dAR5 ddbeycledinto the process

for preparation of fluid F. After degassing and separation a concentrated fluid H is obtained, which

is removed from the degassing vessel 4 by means of a pump 4.2.

In a preferred embodiment of the invention the degassing vessel is designed in the shape of a cyclone
to further aid separation of vapor from heated fluid G. In another preferred embodiment of the
25  invention the degassing vessel 4 has a conical or at least torisperical shaped bottom, to allow the

vessel being emptied completely or substantially complete.

The pump 4.2 is preferably directly connected to the outlet of the degassing vessel 4. In general, the

connection piece between pump and vessel is preferably as short as possible.

Due to the high viscosity of the concentrated fluid H at this stage, the inlet of the pump is preferably
30  designed with a large inlet, thereby reducing the pressure drop at the inlet.

The pump 4.2 may be selected from the group consisting of positive displacement type pumps, gear

pumps, piston pumps, membrane pumps, screw type pumps, extruder type pumps like counter-



rotating or co-rotating single or twin screw extruders or kneader type
punps. Positive displacenent type punps and gear punps are preferred, gear
punps ar eveven/muosve preferred. I n another preferred enbedrmeaiiiobaspunp 4. 2
conprises a conbination of an extruder or a kneader and a gear punp whereby
the gear punp is fed fromthe extruder o¢-kneader. 5The ampbunt of volatile
conpounds that is renoved in this step a) is for exanpl e dependent on the

t enper at ur e;@find bidoGot@i@NtheleRe viah eSSUE ulds dhi@edagasumgs. Pestdeldisdacehent a
preferred enbodi nent of the invention the tenBerature fof fluid G and the

pressure i niYPheTRe RS RYmPRESBFCECapa TGS B 68 R CTHE concent rat ed

fluid His still free-flow ng as defined ahove and co ises for ex | e
from 10 to BOMOHErETERrYHITE Do Bo- WP 05 GFORORORT UoT AT TR Bary et
preferably aasyairhehp ahéeyhes geanpdmportel frokOthpeefiddr abingadetit adi ene rubber and
from about 40 to about 90, preferably from40 to 80 wt% vol atil e conpounds
wher eby §heTaf arRrEFtvoRAE dobam® Nien tssenaad inahiatsie) e) ip dbryavenple dopbratrit e the

or gani ¢ conpound an ter d up to 90.t0.100 %, prefer 9 o 100
Wt % of the eawaﬂwwg?xﬁﬁ ?nggeoprﬁgur?wtge s Yeésg} e‘rlr%g ferf?gﬁ?gjlé%gl \(/%\ﬁeo?tehgt he
f eedst ock f inirflofthe @EPEhGRST MElE €rand fuk piechutd iff he deuamplvessel 1Brecberpn josies ther om
10 to 60, preferably fraom20 tq 60 wt % of a non-vol.ati.le po My

pref erably 5°“§Vﬁﬁtﬁde%{‘f‘q:Hrliuffﬁlef ee‘%‘ﬂﬁ‘“%sr%t{‘beﬁé*"gf abt § ﬂ?ealgﬂrg)ﬁ%lpieyufg%eiro,m Tom
about 25 topabeuty B 20iefekelly aibemidi foymeh pridhabiph agritiede bR more
conpounds, 1 n _particular a solvent, and about 0.5_t ou W 9% er,
wher eby P he PEFEPYRSREFSTERPSE BHTEITR Y Aﬁc}ﬂ agpst av ipfeémg’%ﬁ f/orlr%grl? f%\5/8 3 Wg{él) %%Eﬂ%
organi ¢ CoONPQsHIGhde NEhaMed € the aettketihtibied 9bntponed OnottWiatipr pilgnabivylalld drgnit00
w % of the total mass of fluid H The te rat ure th ncentr at
FLUd H i FOWeRd TRt h Oflde C0 PIeiErEdnt oo nop "R ahpr e oen g’
range of 15af;@glO0C, preferably in the range of 30 to 100C. The
concentrated fluid His still free-flowi ng as defined above. In step b),

t he concent i} edsebbdlibdbddinebt @l neereitn Bédepckaduid 8 cohpisepastse Auit! i bughmale

reheating unit 6 to obtain a reheated concentrated fluid L. The ferred
enbodi meAt cHePTEEHEE {hEp thiPtel %ﬁp&‘?’%é@ toagozgf]é’a‘ff =Gl tg%#’ Oty ré?rgfﬁ{%&? fe
same di scl osykiRid MGhdd dhd@ort PRIDBI REEBEAEbAM, Tomregart td dolxedt prafgrabiedom and
heat exchanger ti\;pes apply as described above

faor heat .exc r e
t enper at ur e 2ot° T Epels FEREoRERHRS R YP I S(fq_vel“% N ﬂ’ﬁ%trg‘]fﬁ)g%mftﬁgtv;{d’f t he
concent r at edyafel, Whélety R MorbrBenti®fed EOHEIFRINE nbivdliige podRGe vaT: srgan20OEpound and

preferably in the range of 90C to 180C. The reheated concentrated fluid L
is still fre@erdgwp égl%oe‘f’ﬁ/haﬁfeé%{é(f o églvﬁﬁsﬁr‘] g‘ﬁ“’&%}“ﬁ%"g%‘r“% eat ed

concentrated fluid L obhtained in, st b% IS pa se% on to. a. ext.ruder it
and fed %nt dht W@P‘Efﬁﬁ‘i?é’ﬁhﬁgjo@é‘@ﬁegﬁmﬁg{ 6 O“feﬁg’gléélf“i' degred é"bdgcs'élil dtrfa%losrg)éatrrf%%n at
the feedi ngip@i Rhgels? 15 03B0LE PlBr@Xt ih ti@ingt YIBOSO L00eE Uihe caicaglaed Said @ gifld
mul ti screw extruders conprising any nunber of barrels and types of screw
el ements andettioners SidRcEaYe nul ti shaft conveyi ng kneaders. Possible WO
2011/ 117302'?%{:55,281% ]één%grérﬁt%g’ fluid JI—Pob-tained in step a) is then passed through a reheating unit 6 to
obtain a reheated concentrated fluid L. The a preferred embodiment the reheating unit comprises a
25  heat exchanger, whereby the same disclosure including the preferences with regard to heating media

and heat exchanger types apply as described above for heat exchanger 2.

The temperature of the reheated concentrated fluid L is higher than that of the concentrated fluid L
and is for example in the range 50°C to 200°C, preferably in the range of 90°C to 180°C. The

reheated concentrated fluid L is still free~-flowing as defined above.

30 In step ¢), the reheated concentrated fluid L obtained in step b} is passed on to a extruder unit and

fed into the conveying section 16 of the extruder degassing section at the feeding point 12.

Suitable extruder types incfude single screw and multiscrew extruders comprising any number of

barrels and types of screw elements and other single or multishaft conveying kneaders. Possible




enbodi nents of nultiserew extruders are tw n-screw extruders, ring
extruders or planetary roller extruders, whereby tw n-screw extruders,

mul t i shafwocoenviayiong kneaders and pl anetary rol |l er extr edeme2anesqsef erred.
Singl e screw extruders include those having an axial oscillating screw.
Twin screw extruders are for 5 exanpl e-wweunter-rotating interneshing,
counter-rotating non-interneshing, co-rotating intermeshing and co-rotating
non-inter nes[ﬂt'boﬁgqehtwioﬂnmig@w e&tﬁsﬁﬁdeﬁeSwinWaewabyudem fmg anmm.gs bmlereneshilag
twin screw extruders referred. In@ﬁ%fg nt 9 Envtentl n the
extruders cEUETH ngher é BN gy Hp Icgnve‘()m% err%‘eerrsataﬁr D7 t0 eéOOC
or cool ed. 3QhBeraarppefeats ed enbodi ment, the extruder conprises neans to
operat e separate zones independently of each other at different

t enper at ur eSingle sdrdvatxtiubes ﬁam:eshcﬁannve'gtameﬁal b@ilh&@sedw Uwiheatedxorercaelfed. | n

anot her preferred enbodi nent the extr 0 or ea Q
section gt PEaele CoHET §‘§ﬂ§§é’?t‘3m§§‘ b\ﬁ?rcrﬂmr?n © _én eonB%SE"a e rma dlé 1r’1]cer§z¥ y at
di fferent temperahting®sn-inRimdsking @ch ﬁ?étmfdﬂdaﬁi%rsnmﬁemby al- S)tashg)luienlndsieng twin screw

non-corrosi ve and shoul d, substantially prevent the reheated 15

concent r at e ¥e P t he Product P from bei ng contani nated with netal

Steel st ai B8N o e oD GG AT Sy M GrSaa T s TRt el

si ntered negglogpodaat céssedst ati c pressed rrat erl aI s hard wear resistant

materials like Stellite, coated netals with coat i ngs for exanple made from

ceram csp tidapbiimdeiibodicdent, mernmmeumnp'riies inglans angpeciearmprtt Zoids grdemndvoily ('DLC) .
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15 | 9..1. h i | ati|
IS v e v e R e, TR AR SO Wby Fopounde ey
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ports 2515 &f erial, 1n artlc ar t eat ed
concent riat edorcbritugd Huid L ahdh ére Prodda ©tfrdy befngmmtmmterdgwthunet@br kel igrritrefprondt s

Suitabl e neans .to acc i.sh. that r tuff r

mount edon MBI PR SR ED Ry By eehr At B R B pel kol

or rollers afatehgl tiss sihtball nera, amplsasmdc pmssechmatensls derdofvedr hresistegh tnatpdals Bket 0
push deposited material back i e Y n
addition toSthE C%af?dé?%?l%‘ﬁjéfhf?ag dcor %(831%&? H’ﬁg S T aemi\clségr?:{am%lr]ﬁ‘&ilae %hrg@dn
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Pol yt et raaf | gas aatdink eraor BliFR)enand v gdeels- Wtheapsveying\@ction 16 a part of the solvent
2011/ 117302PCT/ EP2011/ 05445

is evaporafted and separate(? from the reheated concentrated fluid L. The vapors are removed through

the vent port 15 via a vapor line 15.1.

Since the evaporation volatile compounds have a tendency to entrain the reheated concentrated fluid
L or the Product P towards the vent ports, in a preferred embodiment of the invention the vent ports
25 15 are designed to prevent the material, in particular the reheated concentrated fluid L or the Product

P, from coming out of the vent ports.

Suitable means to accomplish that purpose are stuffer srews, that are mounted on the vent ports and
convey any material back into the extruder, or rollers or belts, that are applied to the inside of the
vent ports to push deposited material back into the extruder. As an alternative or in addition to the

30  aforementioned, coatings of the vent ports may be applied which reduce or prevent sticking of the
material to the surface. Suitable coatings include DLC, Ethylene-Tetrafluoroethylene (ETFE),
Polytetrafluorocthylene (PTFE) and Nickel-Alloys.



The pressure at the vent port 15 is for exanple between | hPa and 2, 000
hPa, preferably between 5 hPa and 900 hPa. The vapor line 15.1 nmay be and
i s preferwbl2giicameect ed to a condensi ng system | n gememraipo1tiloss4piir pose
of the condensing systemis to collect volatile conpounds renoved by the
5vent ports via the vapour lines and tyjilcally conprises a condenser and a
vacuum punp. Any condensing system known in the art may be used to effect

the recover yhefresviod @tthd RnGRING UGS exafapla Beratdn )i, hPh bnd S000hed, erafesbit letweec§cl e
the condensed vol ati| e conpounds, optionally after carrying out a phase
separation F%"‘%%E)%Pr%’lae the volatile organic conpounds fromwater, into a

process for_the pre at i F. 1 ve) |n sectlon 16 IS

term nated By Vép‘gé‘ﬂ‘gﬁ{ﬂ rﬁ?ychﬁﬁni‘égrte eﬁaﬂlyfﬁme%ﬁoﬁcm 5582 8F" e accumul ation is
to assure a_ cert ressu n_the. vent e
mechani cal MF@% iR BTP?SﬁeOfﬁEtcg?d%%ﬁmgt%ﬁ?maglt?|C?la e eae%por %n%snre}lg (\E/g gltg ile
conpounds. Vede p@G:CkidTthe atapdug lise cind Grpic2ily cm;pnmrmprcmsi@nsangndrmmqm hatp. émabl e

t he accunul ati,on. of the material. | sj ghe i..nC or exanpl e
kneadi ng or “VAFES Tyﬁtﬁ‘@i& EHRHE & mﬁﬁ’s‘fs%&/to %gtge or Vﬁ? 0%‘3‘114“% JO}Ag%%Xarrpl es of

v ort 1 ng FREER o8- BaEr PSP AT P Ly L,
di e pl ates yhabdiaparkdd @cepamaid aahlmkgtﬂsemamomommumse?@r Iweé#;, ikneaptpsey fof évent s

are even nore pref etrefni Exanpl es of kneadi ng el ements include kneadi ng
bl ocks, whi BRPYREY" B igned as double or triple flighted forward,

backwar eutral convey kneadi o] n o) ght.ed
screw qQ a{? o FEIYBHES W h i ?So (t)‘cj\l}nélgglj[edq > gc‘:bégatﬁg &I;It%% e diot S@P EAU%O% 'ﬁg
el enents, bhdcshgstiopl lﬁtoessu&nd cSlaingrasure budb lirethe vert pmp 1 & afid foghitodebe aesclennicali ¢

di scs. The kneadi ng el enent be asse [ ' t-he
screw shaf t §6¢ t‘ﬁg’ 83%&%&%@“‘{?%%% *ERPETN 2 ?bﬂlgq?coglﬁgl% ﬁﬂé;%ﬁ g@v&%ggﬁeg{;}n
rotating or mapcdngiriad dnf ghebnsitimt amblewheemmukdmnofthe ertenylp]t cal badesigmd ftaingvig

section co r| ses ne d| imes termnated by a
back convey Bg‘“i?%mﬁﬁ%tér&fthr& efng FSter ISCS Orgle %{gégl n of a strippi ngy
agent, 29SCI e, el e o appl i ed.
Eccent r| E§%‘§’P€§P§tlhﬁgﬁgeere% tf/ “app 1(iae SRk '3%%%} ﬁ(fvy\% sg!(;:ttg ‘?\gﬁ&toi }ﬁh%gext ruder,
where the p d%q% icati :{ cs>f kr}w le\rﬁlel%% %ermgs %L!:QGSIB Q&t \!v'ﬁ-| rl the fa&c@ﬁui%ng‘é@étx@ﬁ lsl e

conpounds F anet Ferex ers nea enents l1ke toot
shaped rol | @fe&rrad ekneerd]rgodldnems ani tlen gmcm@veﬁrrah 0€><@ﬂnefa$ ahbesgding elopenést ’é?hﬂd@d

30Ceneral ly, t truder unit C LR oS R&kiONS
and one or ‘gmgag%krs‘ruehé‘i bseengg%l o%rsq) dou Opﬁ§leﬁ1%% }%aéon?; limted
by constr uct:mmmig m&fgrtﬁacm, mngletyIplibtmﬂhgmemirm@w rofking @hmelw mgh gewetes.oingleand
accumul ating. sections is .1 t ref erabl o) rahly 3
fo 15, Mo J5RE erPiosres ol prom s S ofut b othiHEh AR bt B8

kneading elements may be assembled in any combination on the screw shafts of the extruder, in

particular of an twin screw counter totating or co-rotating twin screw extruder.

A typical accumulating section comprises of 2 to 10 kneading blocks, oftentimes terminated by a
back conveying type of kneading element. For mixing in of a stripping agent, tooth type elements or

25 screw elements with grooves may be applied.

Eccentric discs are preferably applied in the last section of the extruder, where the product P is

highly viscous and substantially free of volatile compounds

For planetary roller extruders, kneading elements like tooth shaped rollers are or rollers with grooves

and clearances are preferred.

30 Generally the extruder unit may comptise one or more conveying sections and one or more
accumulating sections, whereby the number is only limited by constructional constraints. A typical
number of conveying sections and accumulating sections is 1 to 30, preferably 2 to 20 and more

preferably 3 to 15.




The | ast accunul ating section 20 is typically designed to forma product
plug at the outlet of the extruder, thereby preventing surrounding air from
ent eri ng wbeoaxtirisder . Wil e passing fromthe conveyi ngpPse@pr2@n/034asand t he
accunul ating section 20 to the outlet section 22 the reheated concentrated
fluid L undergoes a transition fromthe #ree-fl owi ng reheated concentrated
fluid L to the 5product P, which typically has a crunbly appearance. The
outl et sect ﬁ“MaQZc@mpiam@ sleytmdﬁm iypeglyniesigrsd tooforh kavedutteiygrao hscvtlet of BRi t
the extruder and optiona but pr.ef I t U Bt -
Exanpl es of ° ’gﬂfietraﬁpeby ?re‘ﬁ”‘my Smf“c’)‘%giél :%ﬁ Onyelﬁ)enﬁgw% elxﬁ{l: ﬁg@?e%nﬁg nat1 ons of
die plates amdeymgtstearos 16d el rhbatcwm@ Emdm ﬂzmtterthefp(«alll’tlet::ISftt:z‘lmrl@2 neEarsbeatedeans
for crumb formati crew el emen. ulgtors
whi ch may icﬁ‘ceﬁ% %%?‘%ﬁ@@%’es SRR Epmvm etgﬁe@ ffoﬁ%%??h%ﬁ%ﬁ%ﬁgagegglﬂfd@‘h

product ©s prh&&ﬁﬂdvhﬁdhmdahﬁheﬂatmnﬁbfabmaltam i nside of the cyli nder and
whereby a rotating knife inside the cylinder cuts the product into pi eces;
fixed knif eShpbakeestcidn 1hepesty q:mln@tles mfeartSHte agiso rtiedprpducihire péibie ekadgcandw
rotation causes the cu f L&d whe

wor ki ng wi t Hptltonallﬁ gt }eralbln gpm(ﬁicattpmdessmgl Igemg éi%é@m:syo suitdd gérary o gllg
extruders. acﬁﬁ&nlenteldumks bdﬂﬂmmmci‘rsamd@aﬂ:latasndldtduemmhe sltifleessi v@eiﬁm@r-pﬁ*@m@t , in
a preferred embodi ment of ntion,th AT MRCTe RIS nt is
conbi ned wi fnﬁané d}&ﬁailsni‘gr ?ﬂ%}ab %onnaﬂ%) Y}E scTew eéemens ﬁé@%&%r}ﬁuﬁ%ﬁ%}l}@ n%sans Qﬁgt
allow the r edrmas@hedcn‘s clgmaﬁersfm«hmotehm jrddedy the Exalnpliegreekd Govlthngtsitedn e

i ncl ude pneu nyect Y @cte.!; ng
crunb conveif’glﬁ 18 eﬁ\?&@fvg%% r\ﬁaﬁr&ﬁn‘% 1565 a%%@herr 6&9% g%n\}eéler with
cool ed cont aedd muassf;a@asat thxedntd piwfahmamy@r whetehy memsre\etrw@naausesctb@mﬁmg,

belt conveyer. with co ter rayin n_ho il et
of the extr fdigr i %&fle‘a‘glFé%a@P ! %HO%%«ER n ef‘&/ﬁtsg?‘yﬁgél ‘ﬁ‘r’et z?r%p%%gﬁ%

wher eby wat glns£y wa& easudeRe cool ant The product P nay then be processed
further for final packing and shipping. (Halo)butyl rubber for exanple is
cool ed ti® aThesafper &t wieehanfcalomd bisdroal sﬁ&@toﬁi@rm@ci, nt @ moefbreed embgdimpyy of the
hydraul ic pre t hen packed s for shipnent. In

hox C
gener al , an“\"?‘fﬁlf’réggprﬁg” g%%ﬁssmﬁte%m%r?enf éomr dhe LR %}?%P%L %%%r ated fluid L at
the feedi ng 12 requires a corr n r Lew sReed
of the extr Jgee?oo Weé%svce?npmte?\anysn&era ‘ésv‘&g% ggoe“g{hggef’{ é)?fgnaﬁ%g% Hpthg EI% dL%gnce ptﬁl me of
fluid L. Thusgoolidgemeaay mwx&gmagh;ani eeotb rcatve;feandtlltdqeveetwpraudeﬂmdl valrgsing cruznbe
typically interdependent e ext t hy, o
manner that C?“Pf%‘/ersé‘ﬁ@‘ fiar éfgl O%ng AT %u% Ap %’ %%1%}4& %ﬁgvﬁoger%ec?%a‘l\/@lg%g%t es the
Vol ume fhowcsratyes with ¢oh&cmra&wOsmg,eﬁit eomeyes‘smdcoplnd b@tvmamrlsmménwhomfwmse and

d the effective of t r.uder. LQ..about
0.2 preferaBif$? ‘)tugete? tﬁldﬁrl%lg o) et%d ufnetﬁloTa wﬁﬂe e ?’%%%’%g%%%l\%e%m @eed
rates and exéwagdeme&mraewv speeds are determ ned by for exanple the size of
the extruder, the physical properties of the synthetic rubber product
cont ai ned i mhépradwdt B mandhet hepro@ssgefurthalford@alghckingrril shiprinay Gladpuityd rubyd for
2011/ 117302PCT/ ER2011/,054455 d ti es
however, th&HBPH rlilf’?oglféq?)gtte%‘iam?e Ofoéﬁaq;ggécriue&t zopnn?%nl}égmﬁfepggeoypa{(%ﬁucf If}nst he
art by sGne ahdvhén patkee peiokesntiates fonshiprenterbodi ment of the invention the
extruder is operated at a feed rate of 5 to 25,000, preferably of 5 to
10, 000 ki | ogr asBrapen itmotasing TGemes af thy reieiiel degassehuil i athide éxdingioadrt ¥ay be
ai ded by the addition of.a s agen L ogethsr gt h
ot her vol at |“qu“6(§&nﬁ?6resﬁar§dlngéggﬁﬁ{)ﬁloﬂeqFlcr & ea{ ke %ﬁnﬁlﬁgggféfeg‘ﬁaygﬁe added
anywher e i n détheirex the veidenceinimt pf fitiel ook tthmrewmp@d,et“eqdﬂatﬁ@m@ha@@uﬁm Hiarpterg
sections is refer e eferr o] t. a rJ RRLAY ROt s
added in oné& oFy %{y gé‘ieﬁef‘i%%t choﬁecﬂ%ei Spﬁréldegzge QF e Séfgljti one(30)"

30 dimensionless throughput V/n*d’, wherem V denotes the Volume flow rate, n the screw speed

expressed in revolutions per minute and d the effective diameter of the extruder is adjusted to about
0.01 to about 0.2 preferably to about 0.015 to about 0.1. The maximum and minimum feed rates and
extruder screw speeds are determined by for example the size of the extruder, the physical properties

of the synthetic rubber product contained in Fluid L and the target values of remaining volatile




10Sui tabl e stripping agents are substances that are inert to the reheated
concentrated fluid (L) and/or the product (P) and have a vapor pressure
great er twenolidQ7iwPa at 100C. In the context of the inveariBreo1iobess er m
"inert" nmeans that the stripping agent does not or virtually not react with
t he polyners contained in the reheated cdncentrated fluid (L) and/or the
product (1)). Suitable stripping agents are nitrogen, carbon dioxide, noble
gases, propangoundsi G, this@bepertss, Boweld, the xpantieg piraniters afrobedrentinainedne
substances t of str agent may be 0.0001 to 10, preferably
0.001 to 5 %ESW&HDYQV@?’E‘FQ ifg)‘genfg?t% 2 Wt -9% based on the anbunt of the

pol ynmer product obt.ai ne ut| et. secti I
relates to g‘ Fegredmeg Ogérﬁlneve 650 HEESHIF Hpe{at%% i I%%%lsagé ggé%?%?oﬁgg r%fgl&t;he

i nvention. divtased oribirems pevent.i on aI so enconpasses a device conprising a

| east 20one concentrating unit conprising a heater (2) in conmunication
with a degassicngy,wisseghssiid)n thmhzemétrynayﬁe aplod by thepidditionod! a Yéppide Gasss thatgis
vessel (4) is | ni.cation e (0N SN e} A ¥ U
degassi ng vEESHE t‘(%tﬁym‘é’“ﬁ* ﬁél%rovr%%\qr?l cart L%ﬁyv%\nv%nhm@ghltt%a% eaggrgpoa a?ne
(4.1) one hsatiro thﬂbitm(leﬁ)umt nheoiditiom incat pnmowatdumuh@lg]wmn%ﬂpgfeﬂm Iphe
concentrating uni.t 25 di n ol nt

ext ruder unfre (%eﬁ%ﬁe? 5?1%0%1 I St a%ent 3 ad ﬁ% orggolrn ﬁ%%nltﬁ(ﬂa% %gll)x(t%nls eﬁg
degassi ng seetatane@d6), one accurrul ating sect| on (20) and one outl et
section (22), whereby the extruder degassing section (16) further conprises
at | eastioonsuiwkia tsmppmg ageﬁts)armmtvec;ds eicht bro irertva foughedtpchen¢eBardd) fluiB@) Arddie

cont ext of h“ﬁhls |n nt |0l o essure.reater @j Gatl pReci ncl udes direct or

i ndirect co 85?9?% }eP/e% p FP&I Fect connectons may be acconplished for
exanpl e via, tubes or h m.. I 1] JMEdbeL: of Digldides

t he option ! ft'cqf)“et{t Ofghe%‘f"fmm ﬁtgeg%rm?rr%g?t%gl n c?%nntﬁr?&gaa%lnon ur t her ﬁ%l ts
or means ar eotaeamamge%ﬂe pol%r@&h@hiﬂﬁ%ﬂ@%ﬁﬁ@%&ﬁt%ﬂdgHJ)-aonf the pXABEHE)-
enbodi ment nvent i L Sy shown, i n F VR ANt e | oW
chart and Sgl %‘&Sglpa aeensfaor? BI0Ee a?:aé%or?p@x%méor?%e éoa% ﬁmg%r 0Cess accor di ng
to the iiaventinan oﬁcbmmfarsmmganad eubsieent Tat emounniof stipitg azepungy &, 0.¢0hdaddr 2,
a degassing v our UM, 4% LEheALL nE. LRI t
conprising 8° te?é%@e?o”é tSnd ““eri'?tpreril ab?y éh%?gc‘gtrt’grl Sl nélzttl?/\o%ﬂext I‘ﬁ% ? Y

degassi ng  bro8@€bhtams ahza@/ountgtsbwonconveyl ng sections 16A and 16B each
connected to a vent port 15 A and 15 8 and a vapour |ine 15.1A and 15. 1. B,
two accunul ahd mgermemtfmrchas rél@esanch 26ic emitdbivatoi wgontitieh donrressingrcydiog itoMs 16 A
and 16 B a an t .on 22..1n ad he.gxtruder unit
further conﬁlrvfrg Tgergt%ﬁgh fInve &pe Oencomp%e%’!e%)%lvﬁgco%ﬁ lrl%xtzrisuder uni t may
conprise.ong or nore ol 106 dRNYMAES 1D n the
ext rude 0 preferaelconclethtrag sgtq%% rmn%?lhggergﬁyfh %?Heu igng tl)o?nét@gopgt/eﬁe E)PJ
section 22. Si dewﬁee@ugleltesaoaarreps"umtthd)diee%ﬁicg vastyb(4atidi edrorpnhticaddihteipveg 49 the

pol yrer . the upper part of the degassing vessel (4) is in communication with at least one vapour line

(4.1
L] one heating unit (6) in communication with the pump (4.2) of the concentrating unit and a
25 feeding point (12) on an extruder unit
° one extruder unit comprising at least one feeding point (12), one extruder degassing section

(16), one accumulating section (20) and one outlet section (22), whereby the extruder
degassing section (16) further comprises at least one vent port (15) connected to a vapour

tine (15.1).
30  Tn the context of this invention the term “in communication” includes direct or indirect connections
whereby indirect connections may be accomplished for example via tubes or pipes. The term “in
communication” further includes the option that between the units or means in communication

further units or means are arranged.



Exanpl es of additives, in particular for butadiene rubber products include
stabilizing agents, acid scavengers |ike ESBO (epoxidi zed soy bean oil),

st ear at eswbizka/aadoei um st earat es, anti oxi dants, extendercoigpsoans4sshe |ike.
Exanpl es of suitable antioxidants include sterically hindered phenols |ike
15but yl hydr oxyt ol uenes and its derivativ@s |ike Irganox 1010, 1076 and
1520, am nes, nercapto- benzi m dazol es, certain phosphites and the |ike. As
an al t er nat An@hed embdtlinaid bt the mvewiot Mathpwa ddFIG. \ZeEICnIsthaWS @ottkr Badyhdyeanddded

to the fluid F or, .as.f r udto th I,ng
agent. In a* PPy 8?"#“&&0%%803&%18“5}4‘8‘% cff i AVehfs gﬁmgtet ep i ;nveinkon CO%%’ %lﬁ)%lda
| east once, cpe@trababityvitngemen, 4 whee, ad@ss’ﬂge/eﬂei\ﬂam@ge‘ 1mf:4ﬂemeapurrrpgi Btep

a) is that the total. ener consu n ta r od uce t he conce uid H
can signifi Eé%f"ftﬂr/‘g F&ﬁﬁ%%%%é b tergg SRR T8 SR deggs S[ %

pe ation para er optl
for eachscone@nt haingaio Ucfiivéymg'ﬁbﬁoﬂisenﬂﬁtanﬁ il 6B ec0fi cssmeqnedag a ivent pmreﬁeAabd 5B

acconpl i shed by con ecting espectiv cent rat] unlts in
series. An %&iéﬁﬁ]"e“ © Fﬁgsar‘grlr%cé Wg’ﬁfcuﬁélgg ms & g&tﬁ Tizatiee hﬁ Shows
anot her fl owcedrané Aand1sBiataabhtet se2tbondeMi editioano ﬁahteheeaxtrmdﬁsphmis[’anmntorr@fssds he

process accordi g to the invention conprising a doubl e-stage concentrat or
unit with a? E)‘ﬂ"n%e #7243 first concentrator unit conprisi ng heat er

degassi ng vessel ed with a vapour

second concg’F‘ﬂeF?{%ﬁ’6‘IA %ﬁ?‘{ep‘g%%qylcg‘fl?f&e ﬁreacirglrorefge(?eégersaggllcﬁma és?c’ltsﬂe edﬁ@ eq i pped
with a vapourthé efieidd, pBLabl i@ cpiserprodim2f,to alel‘f&hﬂgtpbmgon,lﬁlb outlo Rgetions 2 Fida
heater 6 an n extr%ﬁjﬂﬁr n|t conp %i g}ﬁwo ext ruder degassing sections
having two 86 PSS Bedtiighe a_‘i Ve rd el%’gngach connect ed to a vent port
15 A and 15 13 ndava our at i -
sections 18F W?eié’f %dﬂt hat P#@C’“’faﬁim b&%ﬁdlgﬂe Hye %ro ?ccsn}gc 'fia%%\g' ’Iiéé&% N
outl et sectb@rngis likheskeatedidiztdiba tai sils uﬁegretei 6k tadciinh etefirhtes tantioxidants,
concentration sta ereby obt ai concent r.at ed ' .ch is
t hen reheat E’He"aﬁf Oﬂ%%&déP @ﬁ%( {Sﬁlt%nepanf Cfe?da &d fu%%ma!yh%dgmd Prendlih
2011/ 117302 RealihERAQbhLERD 445 Hs -der]:.&twes pike Irgong entd, d0ed afd Ui2d, Kpinwhivetaits t hen

subj ect ed t t he Sﬁcond .co?c ntr %on stage, whereby concentrated fluid H
i s obtai ned EENES S RP PRSP b ken processed further as descri bed

b . | f d 1 t of. .th t t
? h gvre eheat In a %.}ee{neaé{cectr ng r%ﬁlﬁa ﬁﬁgart, %%IUF:S ?na alsg egrelag nbé: eaﬁ%d‘%& E'a% %glgg’ﬁ)trl Q ﬁeg:_'l n Ibe

equi pped w Eﬁh;h@/rh& @fnidnEetheDrigS Bl ktpphe ggenat i on dew ces 5v\ln| ch allow the very
preci se operation of the units under predefined conditions. The pressure
regul ati on dewlbrﬁﬁﬁem)bo&iﬁera(bf ihvewmlorpsa@su) megpewm%eisyoracm'ref@aq@r @ssonteice.

(evi cos Tnci B o PO POR R 1 15 B, AP PO Mg SREPELCE

devi ces |ncI Ké¥a pressu exanpl es
passi ve pregsidre ¢agufmfidatly ekeivdededie i thcdasicke opmmh aﬁrmér diptisizaion ofei fepahie

pl ates. Suitable valves may be sel ected f bal | ton dl e
val ves. 10l ﬁonc%%véfé“f’&f““aiﬁ‘ﬁé@wﬂﬁfg?s r‘sepre%ralfr& o‘fcmag{??eg:oy Co%ne?qgié g’F g%%epﬁ\%d to
cal cul at e aRufiel bfi GRcehitniiGaLSEinder®Br t @i N pressure drop. The calculation is

based on viscosity of the fluid at that point and the throughput. Anyone
skilled in thexasie &ahis pabddosem i WhosndaFEL4aFiCor. shows another flow chart and suitable

25  device for the accomplishment of the process according to the invention comprising a double-stage

| concentrator unit with a pump 1, a first concentrator unit comprising heater 2A, degassing vessel 4A
equipped with a vapour line 4.1A and a pump 4.2A, a second concentrator unit comprising heater

2B, degassing vessel 4B equipped with a vapour line 4.1B and a pump 4.2B, a reheating unit
comprising a heater 6 and an extruder unit comprising two extruder degassing sections having two

30 conveying sections 16A and 16B each connected to a vent port 15 A and 15 B and a vapour line
15.1A and 15.1.B, two accumulating sections 18 and 20 terminating the conveying sections 16 A

and 16 B a an outlet section 22. The heated fluid G is subjected to the first concentration stage,

thereby obtaining pre-concentrated fluid J, which is then reheated by heater 2B to obtain the reheated



Active pressure control devices are typically controlled by a pressure
measur enment upstream of the device. The pressure is for exanple neasured
and conpawedotioiitive set point. The pressure control 15de¢ir@P2013/05436h

adj usted according to the offset recognized. Alternatively the pressure
drop across the device is neasured instedd of the absolute pressure
upstream of the pressure control device. The valve position is adjusted
manual |y, eprectrcertadell uidoKe wuiixh i ic alieh ysulgectddytdr theikécomd FopcenThteon cngt.r oheradf t he
val ve position, i.e. .adjustne to th t I.n I , f xanpl e
be nade nanif’gﬁnﬁfatgfﬂ‘fldra%rlﬁ%%i/mgu ona aé% %ﬁo%gglfnélﬂg%srggﬁ%%sats g%albfg%og urt her
enbodi nent pof t invent.ion Vi . it . X r oL, devicgs 1s
shown in Fi g‘.aﬁgfe\‘?%?dc %F“Igmg}ﬁg? X ?)%% dtﬁée%ﬁ?ée}lgétﬁ)gégl?fiﬁtrggﬁ%gteuéﬁ ces very
simlar to wiiigma?inddhaeleplyedsacheotinf bheatigdd fWithiode & insre ogysuro Fdgelefiohydetitee
pressure_control. device 3, .the pressure. of entrated fluid L
entering’t h‘é%lg)‘(?nrohv e PSR BT 6 e)}lglttshuélde%ﬁggegﬁgﬂco%%ﬁ%gbI device 7. I'n
a preferred_enbodi ment e | i r ed.concentlated ddiusd (L)
is inject edﬂ?erﬁr%m{r%%gﬂg% F %s‘;tp{:%sell%wlﬁggévggre%agsg?i ﬁ%?%gctllvoﬁﬁog tﬁ%‘ extr ulder

uni t, wher elby ptefiered.i Bxghplexdiraugie praegassilaign deity odudsomprol sdes dkiea BESSHOr e
rear vent ports in upstream directi 1 C C: t VAP QAles lob BSree ThE
advant age ofell’l?fzvglrve’veen?‘plﬁso(?f&assil? I%r%é"ﬁptr %gﬁ{;%ll &a%P fla%e&%‘gdﬁpngﬁ%és pr ésent in the
reheat ed copleenBuiabledalf-dsunag bé selpadé frgo balipistem gatm or needdd thivevapor at i on, t her eby
effecting at |east partial separation of the synthetic rubber product and
the vol avi | & eengeyasse ptekareapon deviasgit §jiprederte totatghlatelna oribgerto gapR Soetpn
30upstream direction.. Gene , .99 W 7. % Qbndine

vol atile coREBlRdEParasen ufa?‘!ﬁll ?éﬁ)gsf e? ﬁg:vgpﬁ?% gflst?eeirlr‘gglgg&t hproouswtt he u%sp:ur eam
vents. WO 26ybh¢ KUE3ORCE EPROHIN 0644E8ation16 - concentrator unit with a
punp 1, a concentrator unit conprising heater 2, degassing vessel 4

equi pped Wi Bhiva praguowontidl deviogs dre aypitally pongled bpa prssesheasFamyniumsirca@ oPEi si ng
a heater 6 and extruder. unj LS epd Lugel: 893S Skd @ ntrol
sections, eé’?cg'g@etpﬁegs eelgécl’rneg%ppclﬁ'c%%gg ‘rirg@%@glo}gg{art ed at E:t[ﬁ%{fi rg)?éext rﬁéﬁar
degassi ng s eéwic Grihenadingid asiondinggo tenif@ircengnisect i on 16A, a rear vent port 13
5 connected to a vapor line 13.1 in upstreamdirection and whereby the
extruder uniterfativeihelre prewpe i dsasadese ttodomist icmmsesd ingied old By 8y PEBEE| ons
each conpri sj a vevyi on..1 A8 Cis AiBRAt mBQkity; elrdnand
15B, \/\/r1ereb§}pSf e \?ﬁﬁ}t% pg%s?%}g Cﬁ&; g%eiggﬁgre %acﬁ _(I:Sor]rjlésct era toE/Eaevapl)oqyral l'ine
15. 1A and 1poedBaticalydoniheraelipplhe dbh cafirot dethe prxeanpsifien. $ecadjugimsnt toglr set p@tand |
6C is term paled BX i ARGHILAL AhAEGL HOR adBlhomt3FpRRd; Aluanhpher eby the

extruder unftfarther “comprrses an out I0 sec n 22. Generally the

streans gre p%@%??xﬁﬁoﬂg%ﬁt oq%q}i\{ip[%g hﬁg%xa?di%{{a{]%rgs%e dithel-e058s Sekine Khat

| ar ge amount's conmpounds pre the reheated concentrated fluid
L are al r eagyich empaetiryits prasire ol didceandy sindaniapigu?. The pesseg. of heasd et ed

thereto. An%t irs]ecr nt%ﬁ&ﬂ%!, @e§%%£&é §onﬁgp&9f-cg§,nﬁle ip%sﬁzﬁomehéateg,l Gneefirardal i ©

shows anot her"fTow c
entering the extruder is controlled by the pressure control device 7.

In a preferred embodiment of the invention the reheated concentrated fluid (L) is injected into the
25 first extruder degassing section of the extruder unit, whereby the first extruder degassing section

comprises ore or more rear vent ports in upstream direction each connected to a vapor line.

The advantage of rear vent ports is that the volatile compounds present in the reheated concentrated
fluid L undergo sudden and rapid evaporation, thereby effecting at least partial separation of the
synthetic rubber product and the volatile compounds, the vapors emerging through the rear vents in
30 upstream direction. Generally, from about 50 to about 99 wt-%, of the volatile compounds present in

the fluid L is removed through the upstream vents.

An example of this embodiment is shown in FIG. 5. FIG. 5 shows another flow chart and suitable

device for the accomplishment of the process according to the invention comprising a singie-stage



sui tabl e device for the acconplishnent of the process according to the

i nvention conprising a single- 15 stage concentrator unit with a punp 1, a
concent r avorounitt3oconpri sing a pressure control devi ce PCTE&PR@AbSHSR, a
degassi ng vessel 4 equipped with a vapour line 4.1 and a punp 4.2, a
reheating unit conprising a heater 6 andéan extruder unit conprising a
pressure control device 7 upstreamthe feeding point 12 of the extruder,
four extrudehcshegassiingits actun®ns, a vhessy: tlie cdeeidihndeqpoi NtdegaBsingsvebwicat ed

at the first extruder degassi section, .where the first extruder
degassi ng s%“éltpi’??nw@b?rﬁ?ﬁog‘égm ‘gg “HF%B‘H%WWQT%‘%&%% gHt SBREE P é%arterveaﬁ’ “Dort
13 connect egkilu@er aniVap®ksihd Ae ddmder depasshg becaaiy) vitierebg the teadiagnebimheis édoyted dne
extruder unit furt he(ge conpri ses, three downstream ex%rugfeg de assi[ na. 13
sections eath EYFITET HERAE 8ot HYPERE P FRVLRE B Y6 C dhtF 16D, P& vent
port, 154, d5Ecane dafoer ivher ehyupitan deadiopow whedhAhe ddiBdeandt fLSHEr emgrigach
connected to a vapour line 15. 1A and .\/\herttlaob

15. 1B .and 15C, Y, ¢826H 9f- t he
conveyi ng s¥rjoyRTeaERUIUE eeEE S TED PPEPIEEH RREEYE By A SEtiP &t fng
25 section i@zﬁporﬂ,—aBA ah8 CsBNeheRBy B dentb@tsalay ahd @SB xt katt @onnkdiddt o f triffolieline

conprises an outlet section 22. Generally, the stre a roces as
de;n(::) ri bed a%%?‘“dﬁisl}ﬁda@,w}\ﬁﬁgycﬁch %fq?eéﬂn‘ie}h/‘i’%sefthﬁs ﬁé[}if}@ ﬁ%“[%{fgi t(%ffuili%/e,%%éﬁd as
al ready di sgl-os@sinabevien 160NBINS 26 Qid €XRIPhR kiRt Gnif arthd cwhpriesaf dtlet
non-vol atile _olyrrer, preferably a synthetic rubber antﬂ no ? pr eLer qglty a
but adi erd@ r eA5HREr22afarerdliy dieatyedes B9 PIRESEeY 6t AF1EY bR ST Y ST sartitcttar a
sol vent or ar3Qk¥&R of B ARFoINAS BEsentW 8 edyatddnenciitk-aIMRRLLL o abladorgmondnt s

add up to 90 to 100, preferably 95 to 100 wt % of the total mass of fluid F
and in a pr&REFY B BrnsHe RN 1 b LPFAGNHO 0 of a non-vol atile pol yner,

preferably a synthetic rubber and nore preferab (hal o) but,yl _rubber, from
60 to 95 m%?}%ﬁrﬁwp&e Bfr'glérﬁr@"‘@%%bsuﬁa‘g, qﬁ%pgr %?/C{:Lﬁjgllpwéa%o U ERY ,Cﬁ)agn%ldf rom
0.5 to 20 Wy imet&ice foMRRaeRY: plidiRedbOhe pidttd 0fedingo mMaomeitios catilisipa siogld@5 t o
100 wt% of the total mass of fluid F. WO 2011/ 117302PCT/ EP2011/d0544 5 - 17
- Dependant S@§ CHENEHRHEEWER 2 PYTR 4 EORERY PHETREYCONTETR AV SPRi 1 e

conpounds Whih 2ngaehaltheRBssteNBYGPed Bittha GQobiling eXirdNdpin ©2,defehdatngneit t he
desired product specifications. Furthernore, where fl ui dln%?{icozt ai_ns

] _ ter,
it is desirABRREISES 2| GHET ¢ P EITEIeT YR FUMTISTH 2 BFERIC FXUPNEY BV & "PHE D Scess
Wi th respechelifh hdif 18N LxEQIBS WP bktRBer dodabsingasctiony)Rdertiyahe Rediiggint 1ZANT
reducti on of renainiqg hydr ophi | i ¢ conpounds %%g

| water or hoth can be,
achi eved i nlostehrl e ArAgeEde domsrngyesps pARFH G IHE SFPTdiepnstig SSeURF SUUEES of
removi ngohydraphiid ScaMBRUAES: dp@Pid Q@hdkky tonatbr b QB an apsteten Hiteuticd A
containing at | east one non-vol ati?e pol ﬁw@r, at | east one vol ati.l e organic
conpound, ofe Wierehp e CKIRIPIOPHI TS BRI HERS IAWRFTEAR FONT 195 SRRt
conpri ses at,)8ass athfediancRh k0 nee Ak 161 aakchiy@r I, esRIdRI foUivBbrdbMhei N at
| east one pre-washing unit conprising at | east a separati n]% I%p rgéus (26),
wher eby t he vt gpigs [98) 158 anfl &% aff 3D Geppestedtt® 2gBRAY Anadr: bgRni cg’gh1 e¥28)
conpri sing RELBRT dabrY o RNz MM RE st BoROleX TRIB, 88 aNOl 6 ish@m@h@an) e acampiaurds
and an aqueous phase (27% conprising primarily water and hydrolohl ljc
compounds, atdowiéds e 18Ranti g eerebyShasriader foigyriescuarar st ot che
aqueous pha%}%n&ﬁfz%még%reanéﬁmr&&s'emd@m@erd%&b%. (26) and further used as fluid
F and whereby at "l east a part of the agueous phase (27) is renoved fromthe

separati ng RRAF MR is(ld 1o theGhater bRy fidafly, GRIMs @XfdadPhisdidbSabbRy Ediitain® for bhpleer m
"hydrophilic conpounds” denotes at |east partial I% water- 20 sol ]gbake
ﬁ% 1P 2and

vol ati |l e andomcn©8IvaLs PEa PGSy MEs AIFFIEY 3 WEDEHE PRTh Y ani e PE

in part i Cu! Bhtadi&n! HYES aﬁ’tf 6ty st 1% Rakiy &%pﬁ@{ds,tiﬂfl@arﬁgﬂa_y ABbiv&Abi ©blvent
reaction |like e.g. alumnumsalts, iron or other transition netal %a“lrtg/s or

hal i des 3Pesahd ey Whashy i adrjerrationghoamwarents arsurIA 30 fe tHOr BIFERRY (%0 i 10

of the total mass of fluid ¥ and in a preferred embodiment from 3 to 40 wt % of a non-volatile
polymer, preferably a synthetic rubber and more preferably (halo)buty! rubber, from 60 to 95 wto
volatile organic compounds, in particular a solvent, and from 0.5 to 20 wt% water, whereby the

aforementioned components add up to 95 to 100 wt% of the total mass of fluid F.




Exenpl ary enbodi nents of step pre-a) are illustrated using figures 8, 9, 10
and 11. A very basic and exenpl ary enbodi nent of the pre-washing step is
shown i n Wo@o11BL17d00 step pre-a) 25 Fluid A contai ni ng aCTIBPasiti/ 06465

non-vol atile polynmer, at |east one volatile conpound and at | east one
hydrophilic conmpound is transferred to t1i¥e separating apparatus 26, where
it is mxed with water. Upon m xing with water an organi c phase 28 and an
aqueous phasepeddanbdrehOkigt Beuid thefuﬂtregm mnme;oatalid e@mpendy ebiclf reedhiotthe
separating apparatus 26 and furt e aqueous phase 27

is at | east "PRVIGIAN PP EKERYHEOF F“&?ﬁ”f‘ﬁi d%?é’i?i?%?fm 1 e%%cﬁé?nastt us 26 as fluid C,
which is di sed of ove odlnen of, t i's
shown in Fi 8'5) TR Y% &régﬁbdr%ngﬂm%srﬁﬁgn?lm dea“'%i *8n “éﬁbﬁ?eﬁ&ﬁer%ﬁtgdés 0@%{29
non-vol at i | enpele yHEprocesatvith @gstt 1o heenwg) atnbdmgrticonpound and at | east one
hydrophilic conmpound is fed to the m xing section 30 of the separating
appar at us 26, washiouah tasa eigrifippedduiidninf aenminigrhy &2ptéivetopagsdsorttatep aybptt ¢ve

separati ng into, a settli sectio A
2011/ 117302@%#’%5%0‘1%? By A0S 0us "T‘éq’y PIRPY %“&?he" %@%gr%‘a% gcef‘s\rﬁ?ore‘%”ﬁ” Gr e phase
27 and an oegmuﬁs phbgeioly wakefreby ctheﬂmeaaaoamihmg ai lsast oppoON- N@dﬂd)gnlmans of

a coal escer A pay t. of the aque hase

separati ng étp]ﬁ%ﬁ gt aﬂ’é Oé%amlplcom%) ﬁf? PchoF s 1 ri)’iTQI %é:?%\ﬁgl&s%ggg&c?%gﬁ VWt

t he rest beingh edtijrieBadieat hbistér@sh wat er E and recycled via the
recirculation line 38 by the action of recirculation punp 36 back 5into the
m xi ng section 30. The organic phase 28 is renoved and subjected to the
subsequent process according to steps a) to c) as fluid F. CGenerally, the
coal escer i @retab\etrpri@maahﬁm@lics(ﬁe@l atdeastame prieciaghing univtcomprisingrahnldait opeparating

hel ps to collect and c t t e

i nterface which %Py%ﬁa%‘%f%% ré"rsem Flg ﬂgIdcUgin{g Ixe%r&ﬁtggﬁ gﬁ%%&gggﬁ Bﬁa&%ﬁ‘a%qgiﬁe
exanpl es of coal espesise prrxnﬂrxﬂgdmms/blaunemulyredaodvcuﬂ@& preaicoegoynde iidrag gqueousQ

Structured packi ed
vanes and vanes &]%fer@hé’ f”@gmmﬁ p\rllglg e {er 4 Bﬁ‘%ﬁ%@‘ﬁ °£‘1Pﬁ°e“3égﬁr§‘§§"hgr$8gf‘ %ﬂg

be posi tisoned r egitaen@a) arsepmratqmaﬁfmh h}elaque(oust presn@i7ninfd smar@hngea@mrw @ﬁ) uidt h a
S! ope. Unstruct U%Vﬁ? @:(z!ss i I‘ ; éxgu{vger b§ S slt%d)\{amrtro?thgeaal% usoﬁl({;% @\gl 8 5 9 dof

rings, spheres, eonetries an

di stri butor pl at&anthhatpahdmeaphahies(flord CsJ its, vertical plates coveri ng a
portion of the main flow path. The packi ngs can be nmade of any 15
technically feasible nmaterial, e.g. nmetals, glass, ceramc, coated netals,
lined metals and polyneric materials |ike for exanple PTFE, ETFE,

pol yet hyl enén (hE’E‘)ntexpoﬂ i tiinentizh hier thret &lm@ol(lﬂ'élzals&)npomdﬁ”;dp@@pw lewse pripfly water-

pol yam %ﬁve ﬁ?l?)ble vQ %tH a dvrllorr]1 oiag| lgr}:foilnuipulx’l eg érxg) YE]QF )1clud|e Mn aB{CeStdﬁsr mqg%gg!’fmant

of the pre-a) I's re ast once, preferably once. A
further i rrpmmad oﬁmdalmseﬁr@tdyeﬁfoem;xdymmnomfea@he liker e, Waisriumgpalést e or stherhown
in Fig. 10.

tran31t1on mp tal salts or halides resulting from halogenation reactions and neutralizations.
Exemplary embodiments of step pre-a) are illustrated using figures 8, 9, 10 and 11.

A very basic and exemplary embodiment of the pre-washing step is shown in Fig. 8. In step pre-a)
25  Fluid A containing at least one non-volatile polymer, at least one volatile compound and at least one
hydrophilic compound is transferred to the separating apparatus 26, where it is mixed with water.
Upon mixing with water an organic phase 28 and an aqueous phase 27 are obtained. The organic
phase 28 is removed from the separating apparatus 26 and further used as fluid F, the aqueous phase

27 is at least partially removed from the separating apparatus 26 as fluid C, which is disposed of.

30  An improved embodiment of the pre-washing step is shown in Fig. 9. In step pre-a) crude fiuid A
containing at least one non-volatile polymer, at least one volatile compound and at least one
hydrophilic compound is fed to the mixing section 30 of the separating apparatus 26, which is

equipped with a mixer 32 and passes through the separating wali 34 into a settling section, where the




20 pre-a) of this doubl e-stage prewashing step fluid A containing at | east
one non-volatile polyner, at |east one volatile conpound and at | east one
hydr ophi Iwo 2eompasend is fed to the m xi ng secti on 30A ofca/dreo1zssiepar at i ng
apparatus 26A, which is equipped with a m xer 32A and passes through the
separating wall 34A into a settling secti8en, where the m xture separates
into an aqueous phase 27A and an organi c phase 28A, whereby the separation
i S support eghidiye Bpad®s afo o e@ake pods 23940 anforgarid phaﬂﬁ28)fWhBIh'Q/ aqla@@@mnplhase

27A is renoved frgmthe separatin par at 26A as u
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| i ne 38A bysetph}enr@(hbp@muﬁé A5 @Ridra whiah nﬂmplqmumlsgﬁﬁeﬁ dﬁ,amth thetes beihg enmicherd mgth
section 30A. The or. ase, 28A isS.r as . fi e
i g sect on aeEan el SRS R R K6 HaPaR P SRl SEpks

equi ppedsw tnk the Mixi@ kecBAEB(AMEE Peas@Bast bY o ughvidred s@mteatqthﬁgpummen@meés nto a
settling secti on V\/nerééw tge. %ixture separates into an aqueous phase 27B
and an or gaffi®®" Bﬁ&éséep? chsi Pidly the separation is supported by nmeans of a
coal eseer 39B. A PR of ueo has cycl t 1%1.Ng
section SOA%BII’E”W?«% ef‘fola]ﬁ‘:er ‘8 rp \du m% tfjpa’r’q’ %m%l%\n i r%(ﬂ%ﬂa?%yd?g%ﬁ %ga “g%t i on
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the action BFUFETIPEUL SBR BIRP36B°H ?ﬁ?rs lﬂ%% tshe m XI ng sec on %
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substantially free of hydrophilic co oun an ter
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invention the separation is perfor at te t.ur The
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t enper at ur ego%ﬁrow{lf“f @Pifelﬁ‘f‘r?)‘ij%@@%{’ﬂlp?y‘éﬁ‘y *f’%fffﬁg%f %}{1‘855? of 80 to 110.
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or gani ¢ sphasge-a2 8r ihgaringstidderSeaigatep Myidagp pcﬂitz;ﬂthmgﬁat mayt dnenqmmalahbazbledert a
facilitate the free- [NOWO £, aceo OAshed

by a 15heat &t *UheiasisFonaapd We%%ﬁﬁ@?eshygé’p}grs ofng feg Oﬁgea er=>"a %‘Fyve are

preferred. Aff Grsk bratingosppxeds aoal qﬂﬁ(ﬁ;f :eéqm.ecewhmmmmhaud pgscadidoizh dral
heaters for fluid A an i aart fzr,}Amthe
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heaters i deAtPr@ite Y&l 3if”r’ds‘gmt"I'logemi*—qg a?CHO%W}q%e h&ﬁ"é% B?ﬁac?r émgon Ty i bR
separating appaloadads phie beat@ereBbhe iebﬂatlbh gaanplibrtai”lt@s&eaﬁﬁoﬂaeaamsmg 3946\ econd
separating apparatus 2613_is. heate heat er .44, 20} f e ynd
That ¢ h@Spert DFaHOR BreerEh R T DA RBi BIPIE ANy | Euuo et hs
wat er cont enfpicafly dikgdid I, wEMAL&AbLdY fedydied viA thanktiehlat@niinei BAttgshd wtien of
significantly, | ower enerfggl consu ti.gn for t H& ubse ueg %‘%F}S emz}, 0 c).
One furt her "SHBGHPRBHEP S Pk iy m”f“bq—nse?t?“é % T &7 © Abws a
basic flow ghafst ;@NE to the mixing section 30B of a second separating apparatus 26B, which is also

equipped with a mixer 32B and passes through the separating wall 34B into a settling section, where

30  the mixture separates into an aqueous phase 27B and an organic phase 28B, whereby the separation

is supported by means of a coalescer 39B. A part of the aqueous phase 27B is recycled to the mixing

section 30A of the first separating apparatus 26A as fluid D by the action of recirculation pump 40

and recirculation line 42, with the rest being enriched with fresh water E and recycled via the

recirculation line 38B by the action of recirculation pump 36B back into the mixing section 30B of

35  the second separating apparatus 26B. The organic phase 28 leaving the second separating apparatus



sui tabl e device for the acconplishnent of the process conprising the steps
pre-a) and a) to c). 25ln step pre-a) fluid A containing at |east one

non- vol atwbeopoliyseer, at | east one vol atile conpound an@CatEre@assi4ehe
hydrophilic conmpound is fed to the m xing section 30 of the separating
apparatus 26, which is equipped with a moxer 32 and passes through the
separating wall 34 into a settling section, where the m xture separates

into an aquemls sRHAEE (ke ddeq@sht PoBANheoRAsEestdS a) Whe aehyid Fhan adpatgtdion i s
supported by neans of a coal escer 39. Ap

, ! _ . art of the agueous.phase 27 is
removed frofhs d3ePltives eEpHEhits Hy BppalEt U splpstanidally Erﬁ? ,r(’%ﬂli‘%“ﬁm?%ungif’ﬁfl cally
di sposed of yho Wiibiht toh €088 SateP @ RGN ticCB @by Wink vHichasduival BpheEcanehttieaye] ed
via the recirculation line 38 by the action of recirculation punp 36 back

into t;1e lrrikkﬁjf?@h@“e%%%ﬁld%‘.ﬂmﬁ% organi ¢ phase 28 is removed as fluid F. In
step a) Fluid Fis transferred via pupp 1 to the heater 2, whereb eat ed
fluid Gis BItHrEeEd embediney of i fngensn e sepagation fsgerfoms at-‘e@i?’éam&"édggl ﬁeﬁmﬁn
vessel 4. Tﬁ@cya‘ﬁ@ﬁﬁpe?%ﬁtmeﬁ@dé‘ b MRt daestin@at ed thk| faiveheGalr e sepat@Eitedt dad
removed by a vacuumline 4.1  After ,de,?_assiong and separation a concentrated
f:cw d His ¥Braisemadis Briedy he e oM the degassing vessel 4 by means
of a punp 4.2. In step b), .the concentrated fluid I-I obtained, in a

i s then pasSed™ehPElEGH exiopdipne of g myFien B° B E o8B TR PidHUSTEES DALY
concentr at e@llofod;g}ecg,-gb_lyaltfé@@@@rega,ﬂgott@emp_eheat ed concentrated fluid L
obtained in step b) is passed on to a extruder unit and fed into the
con;/_eyl QGS_@@;;eh&[ﬁg dbthefohpRitex bf adera atd b eoifige ity op Gie RbmAdrentT HerecdO iweyi ng
section is open to a vent port 15. In the conveying section 16 a part of
the sol vent quéfaté\gé‘ﬁwaéﬁsé@y&ﬁ&g%ﬁ%g?‘é"ﬂrafefiBPﬂef?fgss?%heat ed concentrat gd

fluid L. Th : i i
L L The yenors Shersmyed UNough bhe vt porl. 15, M vaver | ne

A accurulati ng section

20. Wil e passing fromthe conveyi ng section 1 nd the i
section 20 {rba“f”ﬁ% Glhegupent o8 il%ﬁx’ﬁ’?g? REENG RISE £eagd1%1e?:‘?)“t‘%(:tg‘an e?%%}égq }?ﬁ%h%“gg'ﬁy
undeL goes 31)& pRMSitdd ©adilitgmtichieeflogeffiluaF. Mhis pheat edh donsentogliddd by aid L
to the product P. The invention i.s.in ticular advantageous in view of
enlerg_yI and PW&H‘;%Fyeqea@éﬁ?%ais 8ﬁ9l0%§?%ef{§r (BPE S rgflgrrrlee% are free of
vol atile conpounds. -21 - The refer.en nunefr,al I, nbef e
surmar i zed BortR S wbreand SHRURP Sty BeanrbhaEn PENELL Fudh Y
4Bdegassi NgshesSelFied 1 L,whith Tfapaé. thidy &p Gieatbrs Mdentbalio Mg 28, Filiid2Bpuhgated before
106r eheat i ng uni t ) . . .

ntering the separating apparatus by heater 25, the organic phase 28 leaving the second separating

apparatus 26B is heated by heater 44,

20 It was further found that the performance of step pre-a) allows to significantly reduce the water
content of fluid F compared to fluid A, which contributes to a significantly lower energy

consumption for the subsequent steps a) to ¢).

One further embodiment of the invention is shown in FIG. 7. FIG. 7 shows a basic flow chart and

suitable device for the accomplishment of the process comprising the steps pre-a) and a) to ¢).

25  In step pre-a) fluid A containing at least one non-volatile polymer, at least one volatile compournd
and at least one hydrophilic compeund is fed to the mixing section 30 of the separating apparatus 26,
which is equipped with a mixer 32 and passes through the separating wall 34 into a settling section,
where the mixture separates into an aqueous phase 27 and an organic phase 28, whereby the
separation is supported by means of a coalescer 39. A part of the aqueous phase 27 is removed from

30 the separating apparatus 26 as fluid C, which is typically disposed of, with the rest being enriched
with fresh water E and recycled via the recirculation line 38 by the action of recirculation pump 36
back into the mixing section 30. The organic phase 28 is removed as fluid F. In step a) Fluid F is

transferred via pump 1 to the heater 2, whereby heated fluid G is obtained. Heated {luid G is fed into




7pressure control device 12feeding point 13rear vent port (upstrean

13. lvapor line 1515, 15A, 15B, 1513, 15Cvent port (downstrean) 15.1, 15.1A
15. 1B, 15w0Quapar3oki ne 16, 16A, 16B, 16B, 16Cconveyi ng ®ETiEPoo1(08asmst r eam
18, 18A, 1813, 1813, 18Caccunul ati ng section 20l ast accunul ati ng section
2022out | et section 25heater 26, 26A, 26BXeparating vessel 27, 27A,
27Baqueous phase 28, 28A, 28Borgani c phase 2530, 30A, 30Bm xi ng section 32,
32,;,2 3213 ¥eredddhing bl 43N Byeparaateighg fwal the 1B6ted BEAGC 2BGEBradt and thatdddn apunp

vacuum line 4.1. After degassing and separation a concentrated fluid H is obtained, which is

removed from the degassing vessel 4 by means of a pump 4.2.

In step b), the concentrated fluid H obtained in step a) is then passed through a reheating unit 6 to

5 obtain a reheated concentrated fluid L. In step ¢}, the reheated concentrated fluid L. obtained in step
b) is passed on to a extruder unit and fed into the conveying section 16 of the extruder at the feeding
point 12. The conveying section 16 is open to a vent port 15. In the conveying section 16 a part of

the solvent is evaporated and separated from the reheated concentrated fluid L. The vapors are
removed through the vent port 15 via vapor line 15.1. The conveying section 16 is terminated by a

10 accumulating section 20, While passing from the conveying section 16 and the accumulating section
20 to the outlet section 22 the reheated concentrated fluid L undergoes a transition from the {ree-

flowing reheated concentrated fluid L to the product P.

The invention is in particular advantageous in view of energy and fresh water consumption. The

products obtained are free of volatile compounds.



38, 38A, 38Brecirculation line 39, 39A, 39Bcoal escer 40recircul ati on punp
42recircul ation |ine 544heater Acrude fluid A waste water aqueous phase for
recycl i ngwbnresinivaeer 10Ff|luid F heated fluid H concent rarap26iios6s4H
pre-concentrated fluid J reheated pre-concentrated fluid K 15Lreheat ed
concentrated fluid L product WD 2011/ 1174302PCT/ EP2011/ 054455 - 23 - C ai ns
1. Process of renoving volatile conpounds froma fluid (F) containing at

| east one non-vol atile

The reference numerals used hereinbefore are summarized below:

1 pump
5 2,2A,2B heater

3 pressure control device
4,44, 48 degassing vessel
4.1,4.1A,4.1B vapor line
42,42A,4.2B pump

10 6 reheating unit
7 pressure control device
12 feeding point
13 rear vent port (upstream)
13.1 vapor line

15 15, 15A, 158, 158, 15C vent port (downstream}

15.1, 15.14, 1518, 15.1C vapor line

16, 16A, 16B, 16B, 16C conveying section (downstream)
18, 18A, 188, 18B, 18C accumulating section
20 last accumulating section
20 22 outlet section
25 heater
26, 26A, 26B separating vessel
27,27A,278B agueous phase
28, 28A, 28B organic phase
25 30,304,308 mixing section
32,32A, 328 mixer
34, 34A,34B separating wall

36, 36A, 36B recirculation pump



pol yner and at | east one volatile conpound which conprises at |east the
steps of: 5 a) treating the fluid (F) in at |east one concentrator unit
conpri si goavillkaa®ke a heater (2), a degassing vessel (4pcamP@iosass |ine
(4.1), whereby the fluid (F) is heated, the heated fluid (G is fed into a
degassi ng vessel (4) where part of the axl-atile conpounds are renoved via
the vapor line (4.1) to obtain a concentrated fluid (H, b) reheating the
concentr at egg, BRajxdB(H) from st epira)atibmiirat | east one reheating unit (6) to
10obtain a reheated concentrated fluid (L); c) feeding the reheated
concentr at edo,BbaidB(L) from steglebkrinto at | east one extruder unit
conprising at |east an extruder degassing section conprising at |least a
conveyi ng seection (16), a vent rgoedati¢iBmpwi t h one or nore vapor |ines
(15.1), a accunul ating section (20) and an outlet section (22), whereby
vol atil e coapounds 15are renovedirdulitioulfls t he vent ports (15) and vapor
lines (15.1); whereby the reheated concentrated fluid (L) is free-flow ng
upon entéri A4 the extruder deghstrng section and the product (P) obtained
at the outlet section (22) is substantially free of volatile conpounds. 20
2. The procéss pursuant to cl armdelluieharacterized in that the viscosity of
the reheated concentrated fluid (L) is in the range of 500 to 50.000. 000
mPa*s. 3. TRe process pursuant Me8ee¢¥#im 1 or 2, characterized in that the
content of volatile conmpounds in product (13) is less than 1 wt % based on
the mass of Dthe pol yner. 254. TR&ppobBEeLr 568Nt to one of the claims 1 to
3, characterized in that the non-vol atile polyners are synthetic rubber
products. 5E The process pursudft't%Tcl ai m 4, characterized in that the
synt heti c rubber product are styrene butadi ene rubbers and but adi ene
rubbers,%pr&ferably Lithium caf®¥yzed butadi ene rubber, N ckel catalyzed
but adi ene rubber, Titanium catal yzed butadi ene rubber, Cobalt 30catal yzed
but adi ene r&bber and hbodyniun#?é?éwyféd but adi ene rubber. 6. The process
pursuant to_clains 1 to 5, characterized . in that the Fluid (F) contains
from3 to SBw %of a non-volﬁWFW@Wﬁ%ﬁVﬁgr and from 60 to 97 wt % vol atile
conpounds, whereby the aforenenti oned ents add up to 90 to 100 of the
total mass of fluid (F). VDZ@TlCPiT?t?%g%%pEPZOMI 054455 - 24 - 7. The
process pursuant to clainms 1 to,6, characterized, in that the fluid (F)
entering the heater (2) has a f%ﬁ%@ﬁ%ﬁﬁ?ﬁm%tmﬁﬁkg$o 100C. 8. The process
pursuant to. clains 1 to 8, chargg%g izeqp%ﬁg%g t the fluid (F) entering the

heat er 05) fras a viscosity of s 00 nPa*s.

P product




59. The process pursuant to clainms 1 to 8, characterized in that the heated
fluid G has a tenperature of 100 to 200 C. 10. The process pursuant to
clainms 1 wo2011/ameacterized in that the pressure in theciapasgiongsvessel
(4) is in the range of 100 hPa to 4,000 hPa. 11. The process pursuant to
claims 1 to 10, characterized in that tim-degassing vessel (4) is
10designed in the shape of a cyclone and has at |east a torisperical shaped
bottomto feagihi tate renoval of concentrated fluid (H). 12. The process
pursuant to clains | to 11, characterized in that the punp 4.2 is selected
fromthe group consisting of positive displacenent type punps, gear punps,
pi st on punps, nemeasrte‘rwmg volst¢ ﬁprlylﬁﬁﬁ'@MH’ﬂSid (i@xbutsidieg atisasenpunpslatiikck e
counter-rotatlng rotating sin r,.twin.scr xtruders or
kneader type pumfs ”l?Fa &ﬁ%?sﬁ%ﬁevfilﬁ g%%j qllcﬁomﬁrhsesat%(%ség]sesm%su?suant to
clains 1sto 12, ghar agh@igitzathid (H)ihlaalbastd’mecdrﬂéﬁﬂﬁﬂbﬁﬂﬂﬂcﬁmgﬁsiﬁgh&ieﬂsomkﬁi@ﬂﬂt 2at ed

quid(H)lsIovvertha t hat of hatdfu IS | of 15
to 100C. 14. The proce¥&sylF Lu¥hi e 8Iv§i° mel&c% a@ b%ﬁlarfg%t(gﬁszhg t it hat
the tenperature of theateheat@l i2Geoneentdegbdeg ¥dswl ¢)(derd garhiofthervotakian

that of the concentrated fluid and is in the rapge of 50C tq .200C. 15.
The process pursuant Cﬁﬂpﬁngﬁ%reﬁg’fk%diﬁ%’egﬁ%’f g%et(é‘??t?é)gt%inﬁ c?ﬁglgm{eﬁgmé t'f uder
unit conprises ag) ext:ensgel iealaehetkd Nt hen gepn eolkst airdhgatiog wsi (ple and
mul tiscrew extruders. 16. The process s Nt to clains 1 to 15,

charact éfi zed in thatObfaH’é‘rég‘?P‘Fg‘éPéFenﬁﬁf‘f ‘%ﬁg@‘gri ses 25nmeans to operate

separate zones of) theedlittRkealcN dapanaentiliy (Of f@achp b} Mmer at ddastcting fa}eruéent
tenperatures so that the zones can either Qer eat ed, (ilfllnheat ed. or cool

17. The process pur sufit ¥ ety o048 A150% SFT9R FOTIRaY Fhe ®
extruder is made of aofRyiBE kaliosabpat e IﬁcermSﬁwttﬂi ofteck sbie ehpor diugl @x 15tkeel

stai nl ess steel, nickel-based all 2(% gorrpo ite.ma %I’I gl S, i l<a sci ntoer(%
metals, hot isostati ACHBEERYsHIPELDAnE an RETeY SSRENY (2Pe PPN HECRFPAIE 1 ke
Stellitas coated netahsreWoldd 1GaRh RGNt PRl ) baMageNiassi(Cs]); titani um nitride,
chromumnitride and di anond |ike carbon. WD 2011/117302PCT/ EP2011/ 054455
- 25 -
whereby the reheated concentrated fluid (L) is free-flowing upon entering the extruder
degassing section and the product (P) obtained at the outlet section (22) is substantially free

of volatile compounds.

20

2. The process pursuant to claim 1, characterized in that the viscosity of the reheated
concentrated fluid (L) is in the range of 500 to 50.000.000 mPa%*s.

3. The process pursuant to claim 1 or 2, characterized in that the content of volatile compounds
in product {P) is less than 1 wt% based on the mass of the polymer.

25 4 The process pursuant to one of the claims 1 to 3, characterized in that the non-volatile
polymers are synthetic rubber products.

5. The process pursuant to claim 4, characterized in that the synthetic rubber product are
styrene butadiene rubbers and butadiene rubbers, preferably Lithium catalyzed butadiene
rubber, Nickel catalyzed butadiene rubber, Titanium catalyzed butadiene rubber, Caobalt

30 catalyzed butadiene rubber and Neodymium catalyzed butadiene rubber .
6. The process pursuant to claims 1 to 5, characterized in that the Fluid (F) contains from 3 to

50 wt % of a non-volatile polymer and from 60 to 97 wt% volatile compounds, whereby the

aforementioned components add up to 90 to 100 of the total mass of fluid (F).



18. The process pursuant to clains 1 to 17, characterized in that the vent
ports (15) conprise neans to prevent the reheated concentrated fluid (L) or
t he Prodws0 20R)117focom com ng out of the vent ports. 19. PChEPPIIOOLEISS
pursuant to clains 1 to 18, characterized in that the accunulation in the
5accunul ati ng sections (18, 20) is accompal-i shed by kneading or throttling
el enments, blister discs or die plates. 20. The process pursuant to clains
Ito 19, charact erﬂemcaeis@nﬁsii@t totchmgeutorwdﬁfactuxﬁdeﬁ irClasTpld BasE] ett@ingd e baimveyi ng
and accumul ati ng_secti ons. ] ess pursuant to clainms 1 to 20,
characterized in? il'l‘f‘éf”eﬁii’%raﬁb‘{f’tqfé? Cst%gqq Ejn (22) 10 conprises means to al | ow

the product to exit the extruder and prqduct processi er eby
the processfng etflfifpirEREUFEEE) C@HF%HtOf R TRe egfﬂléqegy Frﬁeém%%he heater

conbi nati ons of djesphvRtRBy @Ndo £Es*% ey ®,000@apl at es und
underwat er - pel l eti zi ng neans; neans for crunb formation, turbulators and
fixed knifes. pl anedpradesst heswemndoplahe 106 8 hearextivaddie. thad 2he Adaed pludc@gss a

pursuant to clains ](2)1]00 %egcterl zed in that the outlet section (22)
further 15 corrptrelf"%eé§“r58 Yy wher eby the cooling means are sel ected

f h nb h
cooli ng. wi B at i 1 FPCHTEGRY By Y SO R EveCeT Vo e Webe g BirtE g’

crunb conveyer wickddl @piolietle @amntcacto i rd 2@0%Pa.bel t conveyers vvlth convectl ve
air cooling, belt conveyer with cooled belts, water spraying on hot crunbs
upon outleti1nof the ;eexdefsqﬂxemaranm clainder ma]toechapneietizetiihz ilgthaelegassing 2823 4The

process pursuant,l g Gl 5., 16 £2,Chsk 8% RHALSIhCA LY DR il o

process pur suantremevacbfatbmntfateﬁ@uﬂ(@,—l).char acteri zed in that a stripping agent
is added in the extruder unit. 25. The process pursuant to clains 1 to 24,
characterized i nTHehﬁdceﬁCj)disﬁdn\‘/&l&leﬁmsei aadnedxataotetﬁiediirdthétﬁbe 2Epr4.3 in stldgied &xmr uder
unit by nmeans of a side fe he t t W th
a stripping agenfs 857 “?ﬂ%“’%ﬁ% 808%53“’5&1%5 lacemte% P % ?p HllngSS PR fUis,
characterized i nméd‘ilﬁﬁnesﬁuﬁ@s as)crewswpeemeats,eektxadéremt pumpe dike 2qunteiFintatipg oCe®s
pursuant _to cl ai ns .ch aract e |ze hat the [ER n

acconpl ildhed by @Hﬂ?ﬁ’e‘s&gﬂe Oéhflﬂecr?we%xpece S|°\1/Ae eﬁ%en% pm?psc?le%ocennta{“} £ %ﬁrgebflsml ts in
series. 302 The rocess ursuant. .to c k@t hat
the pressur 23 PeBie 8& Ta |°ocfllallﬁlﬁ|1t Ch?rai&zg ¢ i &Eﬁlﬂ}%c%rf%e{rﬁggejxt ruder
unit is equi ppedcmeﬁahatmqmlm(Hmnmepnmm ef Ireegds Iﬂaltil(Ghaldblvmcéls.range of 15 to

100°C.
14, The process pursuant to claims 1 to 13, characterized in that the temperature of the reheated
20 concentrated fluid (L) is higher than that of the concentrated fluid (H) and is in the range of
50°C to 200°C.
15. The process pursuant to claims 1 to 14, characterized in that the extruder unit comprises an

extruder selected from the group consisting of single and multiscrew extrudets.

16. The process pursuant to claims 1 to 15, characterized in that the extruder unit comprises
25 means to operate separate zones of the extruder independently of each other at different

temperatures so that the zones can either be heated, unheated or cooled.

7. The process pursuant to claims 1 to 16, characterized in that the extruder is made of a
material selected from nitrided steel, duplex steel, stainless steel, nickel-based alloys,
composite materials like sintered metals, hot isostatic pressed materials, hard wear resistani

30 materials like Stellite, coated metals with coatings made from ceramics, titanium nitride,

chromium nitride and diamond like carbon.



WO 2011/ 117302PCT/ EP2011/ 054455 - 26 - 29. The process pursuant to clains 1
to 28, characterized in that the extruder unit conprises at |east one

ext ruder wegassiim@2secti on in upstreamdirection. 30. TireTmrowe®s44psir suant
toclains 1 to 29, characterized in that fluid (F) is obtained by a process
of renoving hydrophilic conpounds and optsi-onal |y water froma crude fluid
(A) 5Scontaining at |east one non-volatile polyner, at |east one volatile

or gani ¢ conpoUNdTheQh@eR puf¥Ddng tdidhophs 17, cheargieddrid shaaihe vemtpbrsr(af)l opmpdt er

whi ch conprises at |east the ep, of pre .treat he crude flu A in
at | east one pre®HEsHIA ﬁde%mef%’@ﬁ%bcr"i“? FRpdatg (Lé%rtthfglgrgéﬁég);tf Ay A é)Fta(f )
(26), whereby thgefdntihotts.(A) is m xed with water to obtain an organic phase

(28) conprising primarily non-volatile polynmer and volatile organic 10
conpounds amngl anTROHeRSpRases (s CAOTIR] Slangtefidet MAthat yhewat@nulaiog in the

Uhe aquedus phast PoRnS AiTESHaAk: g SORaT LR ) SAH PR FEar TG as

fluid F and wherghyoadie pi@ast a part of the aqueous phase (27) |s renoved
fromthe separating apparatus (fluid C). 1531. The process pursuant to claim
30, charact eg.i zethelphockdd @fxrs&ahﬁto siepariasd i 9 ohdr@tesryd pothitelt: dyyudreaniisopprises 1 to

coal escer (39). 302 The rocess, urs ant to claim30 or 31, characterized
in that step prellayPnyesing é‘&%‘l&’a %’e?g% once. 33. The process pursuant to

cl aim 32, chracerlze in tha theree tion.is col i sh

20connect i na t he Fe P&t ?V@uaﬂtuﬁ‘?b TRl g’ £dar a?mmm%f??nara uhseeosuﬁ(?zsg%m (22
series. 184. The m&&s&e@ﬂhﬁﬂi&ﬂ&hﬂpﬁ)dﬁ&twGﬁﬂﬁ@xﬁ“t@&&nd plvducapbesiizeduipment. hat
the separation i erat yr nore than.4

S rformed at te mer
obtai ned by a prt%%*‘%z’% USUFEESNE TRPUEPEF 7 %étﬁ(%i %‘%Oupﬁofmtm%%Cﬁifnglﬁaétﬁﬁé %%o
cl ai m 35, char actiemplaze thnll ntuftdi@t dit fplates vad Sryimatrhmnpeudﬁub@arearﬁr mdanst for crumb
2537. Pol ymer pursuant to, claim rized.in t | s styrene
but adi ene rubberfs”‘EJ‘r’t‘ij’%lé]‘?r @orfﬁ[ﬂf%gﬁgdg%% %??ftr%e endﬂ‘?tgﬁgtﬁ? extto ¢l ai m 37,

(523 r ggt gz)lrréﬁg S: zaﬁeg@%cgsi;‘iso]}lrsuam i) cqg{nrlns Pto E}?alre{ct%rxzed %hatdthe ou et slejctg;lgg Ii22) ﬁlgther

comprises cooling means, whereby the cooling means are selected from the group consisting
of pneumatic crumb conveyers with convective air cooling, vibrating crumb conveyers with
convective air cooling, vibrating crumb conveyer with cooled contact surfaces, belt
conveyers with convective air cooling, belt conveyer with cooled belts, water spraying on hot

crumbs upen outlet of the extruder and underwater-pelletizing means..

20 23 The process pursuant to claims 1 to 22, characterized in that the extruder unit is operated at

a feed rate of 5 to 25,000 kilograms per hour.

24, The process pursuant to claims 1 to 23, characterized in that a stripping agent is added in the

extruder unit.

25. The process pursuant to claims 1 to 24, characterized in that additives are added to fluid (F)
25 or in the extruder unit by means of a side feeder or, as far as they are liquid together with a

stripping agent.
26, The process pursuant to claims 1 to 25, characterized in that step a) is repeated a least once.

27. The process pursuant to claims 1 to 26, characterized in that the repetition is accomplished

by connecting the respective number of concentrating units in series.

30 28. The process pursuant to claims 1 to 27, characterized in that the pressure in the
concentration unit, the reheating unit or the extruder unit is equipped with one or more

pressure regulation devices.



300ne concentrating unit conprising a heater (2) in comrunication with a
degassi ng vessel (4), whereby the bottom part of the degassing vessel (4)
is in corwonooatizma WO 2011/ 117302PCT/ EP2011/ 054455 - PCTAPRMtsaspunp
(4.2) the upper part of the degassing vessel (4) is in comunication with
at | east one vapour line (4.1) one heatdsng unit (6) in conmunication with
the punp (4.2) of the concentrating unit and a feeding point (12) on an
extruder unpd 50nR peockds ydEhantdi daiGONRIizsinagctaizel @asdt tenetrideeditgmpibat
(12), one extruder degassing section e accunul ating section (20)

16), o
and one outl et <89 FHUIY LT EHY" ﬁ‘@gtr@(‘f‘E‘EF&B?“'degassi ng section (16)

further conprises at |east one vent por 5) . connect t.o.a.vapour.line
(15. 1), 40, Devi 6 RS BTG SRt 3o SHEFRECRNT 360 P Ehisi SRES By
(4.2) is sel ect egodessosn rehieving @dRphillOcaPoids bridngptiodalip omiet ifrod adirsdel fage@ent

Xt ruder St ype. e kLU0 ER PRARIHG O 6 CPoVRT Gt A e st
screw extruders @ére ktRSUBIE corydRNRUNPSOall QT whidhicomprist e fea the sédof Devi ce

pursuant to claim39 or 40, characterized in that the extruder unit
conpri ses an extgri@erres@lcend addd fomA)he agkat pncoasigingngit ebmsising laelegt pew

and nmultiscrew extruders.. 1542. Devj ce pursuani . cl ai 9 to 41, .
characterized in thatseifaﬁ’ém%ﬁlfﬁa%’éréfﬁn‘iv&re(r%ﬁﬁﬁuédte@)és W n‘-ﬁoﬂégratgrv&oeo%mrn dder a
ring extruder or a plageicahyse (D)l cenpriing methally ndidvolddiy padendp andsydatite drgnicl ai s

39 to 42, characterized in_that the accu ting. sect.io 20 ri,.§es
kneadi ndor thrott!i fgmBPBFeHE LD a%%f’?t"é?%@é@“%}smﬁipgm%rﬂ%l'g'v éﬁé:‘? mﬁ?{‘%@é@iece
pursuant to claims 3%okfodds, abhahaedyehé sfehit Phdshads) tihespaatell dtomsiae hipeous( 22)

conprises 20 product processing equi pnent lected fromth ro

consi sting of conbi né{hﬁﬁﬁﬁ%ﬂb‘?aﬁg"éa‘ I‘gﬁgp&‘?‘“ﬁ@?@ﬁff’@eé?wgFseé%cfgggswq%ﬁgy at
under wat er - pel | eti zi NGB RRS of RAGSohiOFhagr Ui fratdvat fran thet wpdathatprasand
fixed knifes placed at the end plate of the extruder. 45. Device pursuant
to clains 39 to 44, dH¥F&%terized in that the outlet section (22) conprises
cool i ng neans. 2546. Devi ce pursuant to cl ai 9 1o 45, . characterized in
that it Ps dbsi ghEdP 6 RGN B ot SR Peab papaiof SBPRPEE M50

Ki | ograms per hogia.coalescer (39).

32. The process pursuant to claim 30 or 31, characterized in that step pre-a) is repeated at least
once.
33, The process pursuant to claim 32, characterized in that the repetition is accomplished by
20 connecting the respective number of separating apparatuses (26) in series.
34. The process pursuant to claims 30 to33, characterized in that the separation is performed at

temperatures of more than 40°C.

35, Polymer, obtained by a process pursuant to claims 1 1034
36. Polymer pursuant to claim 33, characterized in that it is a Synihetic Rubber Product
25 37, Polymer pursuant to claim 36, characterized in that it is styrene butadiene rubber, butadiene
rubber.
38. Polymer pursuant to claim 37, characterized in that it is Neodymium catalized butadiene
rubber.
39. Device comprising a least
30 ° one concentrating unit comprising a heater (2) in communication with a degassing

vessel (4), whereby the bottom part of the degassing vessel (4) is in communication



47. Device pursuant to clains 39 to 46, characterized in that the extruder
unit is designed to allow the addition of a stripping agent. 48. Device
pur suant wo 2011@i1n®239 to 47, characterized in that the extrmrden/ osass
conprises one or 30nore side feeders. WO 2011/117302PCT/ EP2011/ 054455 - 28
- 50. Device pursuant to clainms 39 to 4%7-characterized in that the
concentration unit, the reheating unit or the extruder unit is equipped
\évigt h ong orhm)re pr esstirepunggdl2athe anpa euit o0& ge dBghssiPerisele4pians crmunicgtiop| ai s
to 5 characterize uder unit conprises nore than one
eﬁtruder degassi ng secg’aéfr%gst‘on”@?ogbtm)&e) f eedi ng poi LT (12) is located at
the first 5 extruder SSi section, wher r .
degassi ng secti onh conprlg%e n?q?)e’%g m%ur?gancogrwg%ﬁéﬁgéi %)loitrt]he%%i@&gg Llrngar
vent port (13) connechédfeedingpouapl@y od anpetn(dd3inkt) i n upstream direction. 52.
Device pursuant to clainms 39 to 51, characterized in that it further
conpri ses one ore nor enpeaadashit ntgnmiﬁihgstiea@mhfe@dingmhsi(ﬁg cat efirydes degassing
separati ng apparat us conmuni
concentration units. g% )1833 Ce acc‘hﬂrluskgg% <2 On]( al m'%gﬁﬂé?ﬁar ac ze)%getéég?fhﬁ t hat
the separating appar aemmie( Zegassmgnqactiose(slé)afurtheampam atri lseetr ofe3@nt pod.(1Devi ce
pursuant to claim52 or chara terfszgd in that the separating apparatus

(26) conprises at Ieas{’negﬁ%toéwéqom ce 1555. Devi ce pursuant to clains

92 to 54, charac %Eee%%%’ ﬁnﬁ%g@g 3§5,ga$ar%e&95ﬁhkﬂ;9th9§%§g@wé Gl ﬁ%fawgmﬁlgs at

| east one separari vice pursu o'clains 52 to
char act @pi zed i ncotmantng tolﬁ@oié@padimam@nappatpanms gé@ Pumps el pend, memipane

operated under. Pl easULEy AL puPRYLASINLONANG LLOLEhELIBLRA LR sileor

characterized i n¥H: 5| ng v as at east Yi speri cal
shaped bottom 518/1:1sldsasre@frucarsd»eme@cervw@mnorcpmbsodtt@nfntber@@ to 57 or any of
its conmponents in a process according to clains 1 to 38. 59. Pl ant

conpri sing at. | eBsiceonesugheve cleinad or 41, whprecterigddain rigat A gxgudy unit comprises an

extruder selected from the group consisting of single screw and multiscrew extruders.

15 42. Device pursuant to claims 39 to 41, characterized in that the extruder unit comprises a twin-

screw extruder a ring extruder or a planetary roller extruder.

43, Device pursuant to claims 39 to 42, characterized in that the accumulating section (20)

comprises kneading or throttling elements, blister discs or die plates.

44, Device pursuant to claims 39 to 43, characterized in that the outlet section (22) comprises
20 product processing equipment selected from the group consisting of combinations of die
plates and cutters; die plates und underwater-pelletizing means; means for crumb formation,

turbulators and fixed knifes placed at the end plate of the extruder.

45, Device pursuant to claims 39 to 44, characterized in that the outlet section (22) comprises

cooling means.

25 46, Device pursuant to claims 39 to 45, characterized in that it is designed to allow operation

with a feed rate of 5 to 25,000 kilograms per hour.

47, Device pursuant to claims 39 to 46, characterized in that the extruder unit is designed to

allow the addition of a stripping agent.

48, Device pursuant to claims 39 to 47, characterized in that the extruder unit comprises one or
30 more side feeders.
49, Device pursuant to claims 39 to 48, characterized in that it comprises more than one

concentration units, whereby the concentration unifs are connected in series.
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Device pursuant to claims 39 to 49, characterized in that the concentration unit, the

reheating unit or the extruder unit is equipped with one or more pressure regulation devices.

Device pursuant o claims 39 to 50, characterized in that the extruder unit comprises more
than one extruder degassing sections, whereby the feeding point (12) is located at the first
extruder degassing section, whereby the first extruder degassing section comprises at least
one conveying section (I6A), a rear vent port (13) connected to a vapor line (13.1) in

upstream direction.

Device pursuant to claims 39 to 51, characterized in that it further comprises one or more
pre-washing units, each comprising at least a separating apparatus {26} in communication

with one or more of the concentration units.

Device pursuant to claim 52, characterized in that the separating apparatus (26) comprises

at least one mixer (30).

Device pursuant to claim 52 or 53, characterized in that the separating apparatus (26)

comprises at least one coalescer (39).

Device pursuant to claims 52 to 54, characterized in that the separating apparatus (26)

comprises at least one separating wall (34).

Device pursuant to claims 52 to 55, characterized in that the separating apparatus (26} is

designed 1o be operated under pressure.

Device pursuant to claims 52 to 56, characterized in that the degassing vessel (4) has at least

torisperical shaped bottom.

Use of a device pursuant to claims 39 to 57 or any of its components in a process according

to claims 1 to 38.

Plant comprising at least one device according to claims 39 to 57.



