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I nvention relat strand devol atiliser having a degassi

product inlet with at |least a distributor tube, a product distributor, a
product outlet 5 and a vapour outlet. Such-strand devolatilisers are used
in particular in polyner production, to renove the volatile constituents

fromthe product stream (see for exanple R J. Al bal ak, "Polyner

Devol atil i zat iipand dEVdistilisegkker Inc., 1996, p. 8). Wth them it is 10
attenpted to subdrvide the heated product stream (e.g. |liquefied polyner,
falling) i nto as many (polymer) strands as possible inside the degassing
cont ai ner, ﬁi?(rjer to achl eve as | arge 81 OSSI ble a surface area. Thin
strands al | ow Hsr Bventomaelates e Ssapdmcuaatiler pavingnpt degassing SPRAMEN| 2ngt h

and thus the hebglt ol AR 49080 hnfanhaL r%fﬁro%ﬁﬁa({l G GR! LpgblY St

reasonabl e |i n-experinmental i ns ons
|nstalIalsons;mﬂmhmp&hahuuely smal | throughput, it is sufficient to
distribute the product stream by nmeans of a so-called plate distributor,
in which a perforated plate beneath the product i nl et ensures subd|V|S|on
of the produ Etrea I nt.0 ndi vi dual ands.. Strand devol atilisers

with plate 20 tdSY%l%ES&WFFSvH?e & p%‘}‘& i PPRTHEp RIBHEIYH JRITPMEYT i ons
US 5 024 728 anél vofiiid cSadindehh 6 deopRlihor G (520!t @m%mé IR.P! Altflak,

dianeter is required for accommpdating the drill holes, only a snmall plate
t hi ckness ther”é‘bbmrbﬁcwgatllnwues’saMyIcfeerekkereﬁlg:t hl9%as;nn&) éeVah ihent, He igvent

f hi initial d th h t hput ,
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perforated plates nus cons e OW ng necessary 1 nitial
achieve as large as possible a surface area. Thin strands allow more strands to be

accommodated per unit area. Strand length and thus the height of the degassing
container should remain within reasonable limits, however.
15 o : :

In expenimental installations and installations with relatively small throughput, it is
sufficient to distribute the product stream by means of a so-called plate distributor,
in which a perforated plate beneath the product inlet ensures subdivision of the
product stream into the individual strands. Strand devolatilisers with plate

20 distributors are known for example from patent specifications US 5 024 728 and US
4 934 433, On a small scale, only a small plate diameter is required for
accommodating the dnil holes, only a small plate thickness therefore being
necessary for strength reasons even in the event of a high initial product pressure
(i.e. in the event of high throughput, high product viscosity) for uniform product

25 distribution over the perforated plate. However, on an industrial scale the diameter
of the perforated plates must be very considerable owing to the necessary initial
product pressure, in order reliably to prevent sagging thereof. However, a relatively
large plate diameter requires longer drill holes in the perforated plate, such that the
initial product pressure increases to still higher values, which in turn have an effect

30 on the necessary plate thickness. Owing to the restricted product throughput in the

case of plate distributors, a strand devolatiliser provided with such a plate distributor



product pressyre, in order reliably to prevent sagging thereof. However Mialifl
relatively | §Y§8Uf§?8§?e di aneter requires longer drill hol esP?WFWéu“%
perforated plate, such that the initial product pressure increases to
still higher values, which in turn have a2 effect 30 on the necessary plate
thickness. Omng to the restricted product throughput in the case of plate
distributors, a strand devolatiliser provided with such a plate distributor
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particul ar high poﬁ%/néel%é?ﬁ} gégﬁ?&?%&(gﬁllg%ﬁcﬁﬁggre %’?ﬁ‘ﬁggﬁ"%@g"?ﬁ 1n%st
pol ymers wi t h tibfare ndt ppssitsik lfyr thogy ipolyeders with clesi typically high tledr visbosiawlvant age
of the strand devolatiliser design with plate distributor is the 5
arrangenent of the vapour outlet, which can only be to the side owing to
the continuo 0 ISt ' I g r . - ' y
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detail in such a way that, in 10 particular in |arge manufacturing plants,
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Moreover, it is desirable for the device to exhibit high flexibility with
regard to product throughput and choice of materials. This object is
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whi ch conprises at "l east a degassing contal nef, a produc t, a product
di stributor, atrpnddiesdlatlisdredesenilobda preapmsly oubioet detdilairactdr iaswady ithat} hat
the product distributor takes the formaof a tuhe distributor with at | east
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are preferably ar n sev anes one above

st agger ed r el axhibet High aBeibipidirregdrd té podaétriandgliier ah@thditse matarisieinber  of
product strands corresponding to the nunber of apertures forns after
passage of the (optionally preheated) product streamthrough the tube

di stributor anﬂ1i§ ggjegyisl ae}:hieqrtad tag(,eorgljnﬁ th "{Rg Elvemé)rf Qy St gtl%gg Sde(rgllaiilige{: %glrixc as a
15 which comprises at least a degassing container, a product inlet, a product distributor,
a product outlet and a vapour outlet, characterised in that the product distributor
takes the form of a tube distributor with at least one distributor tube and a plurality
of die tubes arranged in parallel, which comprise a plurality of apertures in the tube
wall. The die tubes are preferably arranged in several planes one above the other and

20 staggered relative to one another.

In the strand devolatiliser, a number of product strands corresponding to the number
of apertures forms after passage of the (optionally preheated) product stream through
the tube distributor and the outlet of the die tubes, which strands fall freely as a

25 result of gravity and collect in the base area of the container.

The arrangement according to the invention of the individual tubes in the degassing
container may result in optimally uniform and dense distribution of the product
strands over the cross section of the container, such that the volume of the degassing
30 container may be fully utilised. In particular, there are also advantages for vapour
conduction, since the volatile constituents of the product stream may be drawn off

above the product outlet without any constructional effort and thus the nisk of strand



25 result of gravity and collect in the base area of the confajner. ‘&éf4M7m”
arr angenent ag%ﬁPH? 8t0 the invention of the individual tub éTﬁﬁmYHg
degassing container may result in optimally uniformand dense distribution
of the product strands over the cross seciton of the container, such that

t he vol une of the degassing 30 container may be fully utilised. In
particul ar, there are al so advantages for vapour conduction, since the
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strand WO 01/ 328&QingCild HRO)Prditd68 cnladithaant allow biye lvaladialcooitscdnds ge flomy be
elimnated. The hei ght-staggered tubes according to the preferred

embodi ment al Iwaf“llfeﬁ%teétt?ﬁ’éf@éiﬁgﬂf%ﬁﬂg i he pggpres pliiie 4eniamisht er to the
falling strands and in the edge area of the container. 5 This may al so be
achieved in that the die tubes are spaced laterally, irrespective of

whet her they arlgs afdyagebe hthiévedi iidh tht Aftctubés drd sﬁ@éﬁﬂatlerafﬂypﬁfdg €ide of
pl anes. Alternative géythe i ndi vi dual tubes may exhibit a (circular) round

or oval cross Whaikarithey ae arrapgeddn e lsinglesplagoarinaediral superpesed @langer t ur es
(e.g. drill holes). Depending 10 on the geonetric circunstances in the
strand devol atiliser, however, a conbination of these and other tube

shapes nmenti onggARiRNY, RY RAISAIBRE (ARR 2B IRh®it AQERGIANFoliM TorrdvAR Eross
preferred teaching of the invention, the 1ndividual tubes take the form of

hal f -t ubes, whectiorawith dmedchirasmdednwirdhyhdirdoteti tapentirgs Grg. dsifidwies).IDepkhding 15

per f or at plate- In this way, virtually the entire diameter of the .
hal f-tubg@ mayPhRe FPME et FUmStalcES Hythe siragd ﬁ%‘ﬁ’.‘atﬁﬁéﬁ WEKE- 's‘r?ﬁP’ltg’”W‘B‘Eh of

an i ndi vi dual hés’eé}’l@%ﬂ%ﬁt@% sﬂyﬁ%rﬁ %n%ﬂ%&/‘é&é&&é#ﬁmpﬁa ter of a

conventional plate stri butor, e plat I ckn e hal f-tubes or 20
wal | thickness of the oval tubes necessary for strength reasons may be
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invention, othge ghibos ﬁQﬁR@&s%ﬁjch are each bounded at the bottom by an especially flat
15 perforated plate. In this way, virtually the entire diameter of the half-tubes may be

utilised for strand formation.

Due to the small width of an individual half-tube or an oval tube compared with the
diameter of a conventional plate distributor, the plate thickness of the half-tubes or
20 wall thickness of the oval tubes necessary for strength reasons may be considerably

smaller than the plate thickness in conventional plate distributors.

According to a further preferred development of the invention, other tube shapes are
provided instead of the half-tubes, which other tube shapes do not necessarily exhibit
25 a round cross section, For example, a triangular or rectangular cross section may be

produced from thick-walled sheets or drawn profiles.

Another particular development of the invention provides that the die tubes are
arranged inclined to the horizontal, in particular sloping towards their ends, at an
30 angle o of up to 15°, in particular 10°, in order to ensure drainage of the tubes if the

product supply is cut off.



provi ded inst e hal f-tubes, which other tube shapes s
necessarily e?ﬂ?gﬁ¥m%g a round cross section, For exanple, dﬂ$V€§ﬁaﬁﬁgr or
rectangul ar cross section nmay be produced fromthick-walled sheets or

drawn profiles. Another particular devel ofment of the invention provides
that the die tubes are arranged inclined to the horizontal, in particular

sl oping towards their ends, at an 30 angle a of up to 15, in particular 10,
in order to ensure drai nage of the tubes if the product supply is cut off.
27 NMAY 2004 WO 01/39856 PCT/ EPOO/ 11468 -4 According to other preferred
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devel opment of the 1 nvention provi t at the en t he I e
tubes are nndéamnﬁge@tgye@abyomrgblahmgzrewm order to mnim se dead space
at the tube end. 10 In a further particularly preferred devel opnment of the
i nvention, provision is nmade for the product distributor to conprise a

plurality of
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in curved manner in the inner upper area of the degassing contal ner. Such

an "internal téhesmdi butor” has the advantage that only a single tube has to
pass |nt% the degassing container for product feed, such that it is
ensur ed that the device is vacuumtight. 20 However, it is al so possible

for the produgh adhusthérd PaHi@iladP pfePeidd S&efphicat 8 tHeYinOéntion, provision is made
for the product distributor to comprise a plurality of distributor tubes, which are

arranged in the degassing container, such that subdivision of the product stream into

substreams proceeds inside the degassing container. The distributor tube may extend

15 in curved manner in the inner upper area of the degassing container. Such an

"mternal distributor" has the advantage that only a single tube has to pass into the

degassing container for product feed, such that it is ensured that the device is

vacuum-tight.

20 However, it 1s also possible for the product distributor to comprise a plurality of
distributor tubes located outside the degassing container, such that subdivision of the
product stream into substreams proceeds outside the degassing container. This
alternative development has the advantage that, where necessary, an individual
blocked tube may be replaced with less effort than in the case of "internal

25 distributors". However, this advantage is won at the cost of the disadvantage of more

complex sealing (vacuum resistance).

To achieve optimum product quality, therefore, the first altemative, i.e. the "internal
distributor” is preferred for many applications.

30
To avoid the risk of blockage, in particular in the case of non-steady state operation,

a further particular development of the invention provides that the die tubes of the
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“distributor t ted outside the degassing container, s
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subdi vi si on of oduct streaminto substreans proceeds

degassing container. This alternative devel opnent has the advantage that,
where necessary, an individual blocked tWe may be replaced with I ess
effort than in the case of "internal 25 distributors". However, this
advantage is won at the cost of the disadvantage of nore conplex sealing

(vacuum resi st@RCaktribhforag8 peiedAPiitAadt RloAsUsatifp altick Y Thik RV @bprhent dl&ie
first alternative, i.e. the "internal distributor” is preferred for many
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of non-steady.state operatjon a further ticul devel opnent of the
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qual i ty, 5i ncéeatasg tie mflycartiomatet aram fonthp aleyasgingoemperamme nizachal'left ftorthe
exanpl e, the tenperature nmay be reduced in the prelininary stage due to
the fact that lashembwds'gyThinprrdugep®issivy FrefFeamedaimpigvesh iepenigea phsHe e

streamto the _degassing.te ure may be "left to the last mnute". This
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pr oduct - pr ot edt Poves the col our of such pol ynmers and
t hus product quality. To this end, a further preferred devel opnment of the
i nvention provides that the 10 heating tubes take the formof half-tubes,
optional ly wi tTe thisreall] erfusthempreferradhdeveidpmant @ftthpdsvensind prewides thatdhen
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is constructionally relatively complex, this increased effort may be easily
compensated for by the attendant advantages. Instead of the attached half-tubes,
other cross sections may also be used, in particular those with an oval cross section.
15
All components which come into contact with the product stream, in particular the
degassing container or the product distributor, may be made of any desired material.
However, these components are preferably made of a low-iron material with an iron
content of at most 10 %, if, for example, iron-catalysed, heat-induced decomposition
20 of the product arises, as has been observed in the case of polycarbonate. All
components which come into contact with the product are particularly preferably
made of alloys such as Alloy 59 (2.4605), Inconell 686 (2.4606), Alloy-B2, Alloy-
B3, Alloy-B4, Alloy-C22, Alloy-C276, Alloy-C4 or Alloy 625. In the case of heated
product distributors, materials with high heat conductivity are particularly preferred.
25
A preferred embodiment of the strand devolatiliser is characterised in that the
apertures are arranged in a plurality of parallel rows along the die tubes, wherein

adjoining rows exhibit centre spacing of 1.0 to 20 mm, preferably 2.0 to 10 mm.

30 The adjoining rows of apertures are particularly preferably arranged staggered

relative to one another along the length of the tube.
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‘other cross s éi ns,.may al so be used, in particular those wj {J’ﬁ | WA 700
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stream in particular the degassing container or the product distributor,
may be made of any desired material. Howdver, these conponents are
preferably made of a lowiron material with an iron content of at nost 10
% if, for exanple, iron-catal ysed, heat-induced deconposition 20 of the

product arisegy sagariafiabs@AnRefsVashddinéheans Quatd RVIIRaiseQnad adjoNing
conponents which conme into contact wwth the product are particularly

preferably nagertaks al 4 myseshibihcedreApiayg 601.6 2o 26081, prefecabhel to EBEM.
(2.4606), Alloy-B2, Alloy- B3, Alloy-B4, Aloy-C22, Alloy-C276, Aloy-C4 or
Alloy 625. In the case of heated product distributors, nmaterials with high
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the strand devo atiﬂfll ser |s%g%1aracter| se e apertures are
arranged 3 n a potferably fiymaf 5 pad ainh, elery intcuddrbngefebablylfromt Ltsesmnwher ei n
adjoining rows exhibit centre spacing of 1.0 to 20 mm preferably 2.0 to 10
mm 30 The adjoining rows of apertures are particularly preferably arranged
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a particul ar advantageo di ment

of the strand fggyed ahdt! ihs Cfurfabé GodghinebNbNGhe aRBY huleSSisi MbtatobOptetix HieDithe
centre spacing of 1.5 to 20 mm preferably 2 to 10 mm The di aneter of the

apertures anpuntghnsseyanaBh i atandst d25 Qum. Ranghoesswategernasi NéitealNP pecosding to
preferab fr 0.5.t0 5 mMm ver. rt.icul arl re abhly froml1l to 3 nm
The aperﬁjresque”;?é’lag?B’Eﬂvffna?ri"fy‘wgﬂy?WOPﬁgfedﬁéléﬂiet%ﬁghoqﬁ%e drill holes are

preferably so forned that the surface roughness of the drill holes is not

too great, i.e. the roughness value Ra is at nost 12.5 pm Roughness
cat egori es N6 Amirgortant dactimig producing a stable polymer strand is the preferred deflashing

of the drill hole ends. With many polymers, countersinking of the drill holes at the
outlet is particularly advantageous. The countersinking angle is preferably in the
15 range of from 60 to 120°. A countersinking angle of approximately 90° 1s
particularly preferred. The countersinking depth is preferably 0.2 to 2 times the drill

hole diameter.

In the case of very long (length/diameter = 30) die tubes, the pressure gradient along
20 the tube is negative in its effect, since the throughput through the apertures decreases
in the polymer flow direction. Although an increase in die tube diameter renders
uniform the different throughputs through the apertures along the tube, it results in a

longer product dwell time, with the attendant risk of thermal product damage.

25 In a particularly preferred embodiment, therefore, the die tubes are provided with
apertures with enlarged diameters in the direction of polymer flow, in order to

achieve widely constant throughput per aperture.

In another preferred embodiment, the throughput through the apertures along the die
30 tubes is rendered uniform by providing a different number of apertures per unit

length of the die tube. A reduction in the number of drill holes in the flow direction
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10 1 SO 1302 have proven particularly favourable for the dril] hal . 2An
i nport ant fact‘%ﬁ’"f’??sﬂ? oduci ng a stable polyner strand is theP‘E)T/gF@ﬁll%‘é\
deflashing of the drill hole ends. Wth nmany pol ynmers, countersinking of
the drill holes at the outlet is particul?arly advantageous. The
countersinking angle is preferably in the 15 range of from60 to 120. A
count ersi nking angle of approximately 90 is particularly preferred. The
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particul &1y piafi@ldaedo apdndiisei deghdiaigqicPfoemaidee di e tubes are provi ded
with apertures with enlarged dianeters in the direction of polyner flow,

in order to achieve widely constant throughput per aperture. In another
f d enbaqdi t he th hput th h th t I th '
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in the flowdirection 27 MAY 2004 0/ 11468 -7 of the
pol ymer leads to a reduction in the pressure gradient along the die tubes

and thus throughput per aperture js rendered uniform. This prevents.the
t hroughptlt at Anqs@#\w&ﬁaﬁcﬂaﬁgf &V etiG R HUEYFHTTRY CQEIPPBQA,FO‘?WOPWQ?%’@ f
|l ow total thrquahRid: IQF%H{Q& BAEVI6LmolR & Puper filaments
exiting at the apertf]?es1 ear %)l?f? %lls g V\oaggﬁgaﬁlto a reduction in
degassi ng performance. The strand devol atiliser according to the invention
may be used to_renove volatile ) . .
The mvention further provides use of the strand devolatiliser according to the
invention for removing volatile constituents, in particular solvents and/or monomers

15 or oligomers, from melts or solutions of heat-sensitive substances, in particular of

polymers, medicinal substances, natural matertals or foodstuffs.

The strand devolatiliser according to the invention is preferably used for degassing
thermoplastic polymers. These polymers comprise all plastics which become free-
20 flowing under the influence of pressure and heat. Examples of these are
polycarbonate, polystyrene, polyphenylene sulfide, polyurethane, polyamide,
polyester, polyacrylate, polymethyl(meth)acrylate, SAN resin and copolymers

thereof as well as possible mixtures of the polymers.

25 The invention is described in more detail below with reference to Figures provided

merely as illustrations of exemplary embodiments. In these Figures:

Fig. 1 is a schematic, cross-sectional, perspective representation of the
arrangement of the die tubes of the tube distributor,
30
Fig. 1a shows the end of a die tube,



constituents from solutions of any liquid or neltable polyners and |iKke
substances. 10VOPHI®B¢ rom the sol vent, the volatile constit uent/EP(fg)468
conpri se both non-polynerised nononmers or oligonmers and ot her

| ow- nol ecul ar wei ght educts. The inventioMfurther provides use of the
strand devol atiliser according to the invention for renoving volatile
constituents, in particular solvents and/or nononers 15 or oligoners, from
melts or sol u s of h t f

pol ymers, nedﬁﬁ§E%I Subg@gwggg&hﬁgpﬁg%qgﬁgggﬁﬁgorbg§@§203§§§§§§9 The strand
devol atiliser according to the invention is preferably used for degassing

t hernopl astic polynmers. These polyners conprise all plastics which becone
free 20 fl ow rfp depdt Hee | %flﬁli}étﬁcéeléﬁ?s%ﬁ?é@%ur%f zi‘PiH keaants mlatha &ie Jhbg hese
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and copoh&ners t her eof @@h@@khnaﬁmpgﬁﬁbﬁle n1xtures of the polyners.

The invention is described in nore detail belowwith reference to Flgures
provided nerely as |IIustrat|ons of exenplary enbodi nents. In these

Figures: Fig. J. is a schematic, i 0 ers ive representation
of the arrandﬁ%ﬁht of t ewaﬁglﬁﬁb lgfﬁgﬂgﬁsa-@ g@%ttor 30 Fig. la
shows the end of a die tube, 27 MAY 2004 WO 01/ 39856 PCT/EP00/11468 8 5 10
15 Fig. 2 shows a variant of the tube distributor of Fig. 1, in side view,

Fi gs. 3a - 3d Rg.elaschenmshows tlepmdsdntdi ivbas of four variants of the die
t ube

10
Fig. 5 shows the item from Fig. 2 with heated tubes,
Fig. 6 shows a schematic longitudinal section through the entire strand
devolatiliser arrangement,
15

Fig. 7 shows a cross section through the strand devolatiliser according to
Fig. 6.
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each case in cross séction, Fig. 4 shows the itemfromFig. eat ed
tubes and Fig. 4a shows the end of a die tube, Fig. 5 shows the itemfrom
Fig. 2 with heated tubes, Fig. 6 shows a sthematic | ongi tudi nal section
through the entire strand devolatiliser arrangenent, Fig. 7 shows a cross
section through the strand devolatiliser according to Fig. 6. WO 01139856
PCT/ EPOO/ 1146& xaQudisenpl es Fig. 7 shows a cross-sectional view of a strand
devol atiliser. Prodict flows through the product inlet 11 to the product
distributor 17 consisting of distributor tube 1 and 5 the die tubes 2

branchi ng out th from (see Fig. 6).. The prodyct streamexits fro t he
Sperturos 15 FiErhOIT R Hsescspaoew o Bend devaiitisgs Prodyetdons Hongh
strands 5 and ,£Qldq8Et ;818 1 4H Bﬁ% &f 'sﬁ%t&eﬂﬁé@' ' QH‘gp 16
conveys the degagéeg I%F% act?q tﬁ% g?rectlon 0 Sgﬂggg?%%ggﬁ&%ﬁ??én 13.
Cutlets 12 fonhydieauibése? dbeamshinguantierefaome (fekthigdh)i Thé p@dugptrealni etitoffronhe
degassing container 6. The casing of the_degassi nglﬁlo cont ai ner takes the

t

formof a heatthhapgraissel> mghe dig thbgss? GapBgurasdtandtlad fames fallingsstrands 5 and

arranged next her 1,0 1.ngl l.ane. (see Figs. 6 and 7). Th

ot oduct i st reBIFAY 2bfea® of Vi Soedl Sl RESs % ok el ers
Fig. 1, wher ¢roddchen tHeQikGtion bf BRMPrbduct 86t1étNB00aReR 19 fof VblatleUonbtithents to
a plurality of 15 individual die tubes 2 opening into the distributor tube

1, which die tab&Yed akthe ypper fidrohths dégaksing oprdsingr ¢.rThehesmgefphadggassing
enbodi ne shown rred.in. thi
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The product distributor of the strand devolatiliser is shown schematically in Fig. 1,
wherein the product stream is fed through a distributor tube 1 to a plurality of
15 individual die tubes 2 opening into the distributor tube 1, which die tubes take the
form of half-tubes 2 in the exemplary embodiment shown, which is preferred in this
respect, and are closed at the bottom by perforated plates 3. It is quickly apparent
that no product dead spaces may arise in the distributor tube 1 because the individual
die tubes 2 are fitted directly to the product inlet distributor tube 1. In contrast to the
20 embodiment according to Fig. 7, the die tubes 2 according to Fig. 1 are positioned in

staggered arrangement next to one another in two superposed planes.

In the variant of the tube distributor shown in side view in Fig. 2, the die tubes 2
preferably exhibit a slight inclination to the horizontal in the direction of their ends

25 and are, moreover, provided with a stopper 4 at their ends (see Fig. 2a).

It is clear from Fig. 1 that the loading density of the tube distributor of the strand
devolatiliser is optimised by arranging the individual tubes above one another in a
plurality of planes and staggered relative to one another. To provide a better

30 overview, individual strands 5 are indicated only at the bottom right of Fig. 1.
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di e tubes 2 ar directly to the product inlet distri . I'n
contrast to tﬁgogg&é%godinent gccordingpto Fig. 7, the die ?ﬁ%@éw@H?ﬁm
according to Fig. 1 are positioned in staggered arrangenent next to one
another in two superposed planes. In the'@griant of the tube distributor
shown in side viewin Fig. 2, the die tubes 2 preferably exhibit a slight
inclination to the horizontal in the direction of their ends 25 and are,

nor eover, provihdechpAbidd RadingRRASItYY i 8t tHely@bduce PEtSuftfRe pbi nit Ada, isl Eledrdy
clear fromFig. 1 that the |oading density of the tube distributor of the
strand devol atvealeddry ths schpmatic septedentation amfigurestlado Bddimancurangerngnd svithbove
one another in a lurality of plapes_ and st ered relative tq one
another. To pfY dé?“%é‘it?re@ho‘f%‘ﬁlér @‘%ew,u“}aﬂgi%?ﬁcﬂgéqbeéi h%&%gg arg passed

i ndi cated onl | Floltai BwerkOnedfed A Yord 04
PCT/EPOO/1146§m$h%ﬁpﬁ%$§%tgﬁwgg %%Sgg%ﬁ?gFg%rife}gﬁézaggodﬁ%tm%E}oug%put
per unit 5reaanotheciromrtwg sided e teattpbymentel exalm@bt i ¢ representation in

Figures 3a to 3d. In an arrangenent with external distributor (shown in
Fig. 3d), nutually spaced tubes ("lances") 7 are passed through the wall

of the degassin ont ai ner, 6, .which tube re. k ol r
fromtwo si deﬁgnﬁt Wé’wégﬁaetr ’[nntgﬁtcgﬁe : M%ﬁ Eﬁ‘&mﬁr S tl'é\%g&@%g({ ’ﬁal?‘lnfh%tegg, case
of an i nternalthglsghé hbmber of kD héled GRS B:Haddsinbnddbied vés half i &adete) UHer of
drill holes may be accommpdat ed over half the dianeter. This neans that

| oadi ng (nunbencans thitilpading (rewnbse of drillthodgsepsy uny afeais foumsisnespsgresdes a5 | n
10 the ve-nenti oned arrangenent. A triangular arran nt, . he, drill
ol es-al tove o PROATISAHTES ARAREsionh s biBEEH Shmengencyt T b e gl hg o
4 mmresul ts ividallyTiH H&HEEQ';%JE%%FJ J&Bin]glﬁﬂilmﬁole%dcﬁlfg':bﬁdf Afm SBRNG 8 a
curved di stributor "tube, which requires die tubes 2 of different 15
| engt hs i n t henigrhinn diwhetenofeld 38mamt hus di f f erent t hroughputs per tube,
Fig. 3b shows a

While Fig. 3c shows a curved distributor tube, which requires die tubes 2 of different

15 lengths in the dnll hole area and thus different throughputs per tube, Fig. 3b shows a
straight distributor tube 1, which results in identical tube lengths and an identical
throughput per tube 2. Fig. 3a shows that the tube distributor may have a central

distributor tube 1, from which die tubes 2 branch off in two directions.

20 Figs. 4 and 5 finally show that heating of the tube distributor is also possible. In this
case, a heating tube 8 is fitted to each individual half-tube 2, its diameter being
slightly smaller than that of the half-tube 2, in order to prevent damage. A heating
medium is fed to the individual heating tubes at inlet 9 in the direction of the arrow
and drawn off at the outlet 10 along the arrow, such that counter-current heating

25 ensues. Here too, the ends of the half-tubes 2 may be closed with a stopper 4 (Fig.
4a). Fig. 5 shows that, although heating the mdividual half-tubes 2 by means of
individual heating tubes 8 entails considerable constructional effort, the possibility
of gentle product treatment and a marked improvement in product quality makes this
effort justified.

30
The strand devolatiliser according to the invention results, owing to the particular

structure of the tube distributor, in a high loading density and extremely high
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identical th per tube 2. Fig. 3a shows that the tu ut or
rmay have a central distributor tube 1, fromwhich die tubes 2 branch off
intw directions. 20 Figs. 4 and 5 finatly-show that heating of the tube
distributor is also possible. In this case, a heating tube 8 is fitted to
each individual half-tube 2, its dianmeter being slightly smaller than that

of the half-tabgibRityi iR 88 18 REE Hhrod2hRd SandAcHR@) bNnatéFRdl. Bées teed t 0
t he individual heating tubes at inlet 9 in the direction of the arrow and

drawn of f at irddeviduadll tebesl thaglbergefahscaed sahostudiffictian fiothentadvardages epsuit
heating 25 ensuyes. Here too, .the en of the half-t . 2 y. be cl osed
with a stoppeMt® [sgrg to H&yufarzﬁug.rlw?@)ﬁ‘oe&& waallsaﬁ‘fq'ﬂlgﬁﬁwhggﬂfﬁw Hated,
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consi der abl e 8%%%@$h2ﬂﬁgﬁéfﬁg 0P1$m¥ﬁgg%gég# FY???ﬁ(%f den?ﬁ% p?%%uct
treat ments andaécoiding@d thepiventseof the indivRidCiubas)ahd vylatikkkemstitnests nedyf tar t
justified. 30 The strand devol atiliser according to the invention results,
owi ng to the geavm effinbeve the praductutlst witheuticgperugtieraliefigftor, in a high

| oadi ng density and extrenely high WO 01/39856 27 MAY 2004 PCT/ EPOO/ 11468
flexibility with regard to product throughput and choice of materials.

Since the i n%y@ﬂt@ﬁﬁ% may be prefabricated without difficulty,

further advantages resu with regard to manufacturing effort and
materials availability. As already stated, optinmm vapour conduction may

RN O S e A RN N R R e
the product oubinBbuist RRneC 2Slohlifle eMFibeidne (bolyditPGt ebaloris@mph errdfl A
styrene-contai ni ng SAN copol yner with a content of approx. 2000 ppm of
vol atile devolatiliser according to Fig. 6. At a product temperature of 220°C, a viscosity of
over 1000 Pa.s. is obtained. A tube distributor according to Fig. 6 or Fig. 7 with half-
tubes (as in Fig. la) located in a single plane is used. The half-tube plate 3
15 constituting the bottom closure comprises a wall thickness of 25 mm. The drill holes
15 are stepped, tapering from 3 to 2 mm. In the area where the drill hole diameter is
3 mm, the average peak-to-valley height R, is 3.0 pm, while, in the area where the
drill hole diameter is 2 mm (at the outlet), the average peak-to-valley height R, is
1.6 pm. The drill hole ends are deflashed and countersunk. In a strand devolatiliser
20 with 6 m long polymer filaments and at a throughput of approx. 100 g per hour and
drill hole, a residual volatile compound content in the degassed product of 100 ppm

is obtained.



conpounds (styrene, acrylonitrile, ethylbenzene (solvent)) is evaporatedim
a strand devolatiliser according to Fig. 6. At a product tenperature of
220C, a viscosity of over 1000 Pas. is obtained. A tube distributor
according to Fig. 6 or Fig. 7 with hal-12- tubes (as in Fig. la) located in a
single plane is used. The half-tube plate 3 15 constituting the bottom

cl osure conprises a wall thickness of 25 nm The drill holes 15 are

st epped, fﬂgﬂ!ﬁng from3 to 2 nm In the area where the drill hole dianeter
is 3 mm the average peak-to-valley height Rais 3.0 gm while, in the

area where the drill hole dianeter is 2 mm (at the outlet), the average
peak-to-val | ey bear@hdcvdaatiliser devitenat Ia'efsec&hpﬁém@@d%gﬁéﬁlg htiktef 4 prddact and

countersunk. In a strand devolatiliser 20 with in long polyner filanments

and at a Telat 6lighgugrogect giprigutor 169, p@duﬁowﬂe&r@h and (3] vapoue ouflet g dual
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product outlet (13) and a_vapour outle wher.ei n_t he product
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triangul qu ()rect angul ar profiles, which are bounded at the bottom by a
per f or at oF pI ate (3). 2. A strand devolatiliser according to claim1,
characterised in that the individual die tubes (2) exhibit an oval or
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tubes (2) exhibit an oval or circular cross section and in each case comprise downwardly

directed drill holes as apertures (15).

3. A strand devolatiliser according to any one of claims 1 to 2, characterised in that
the die tubes (2) are inclined at an angle o to the horizontal of up to 15°, in particular up to
10°.

4, A strand devolatiliser according to any one of claims 1 to 3, characterised in that

the die tubes (2} are closed and bevelled at their free ends.

5. A strand devolatiliser according to any one of claims 1 to 4, characterised in that
the die tubes (2) are fitted, in particular welded or fastened detachably, directly on the
distributor tube (1) of the product inlet.

6. A strand devolatiliser according to any one of claims 1 to 5, characterised in that
the product distributor comprises a plurality of distributor tubes (1), which are arranged

inside the degassing container (6).



3. A strand devolatiliser according to any one of clains 1 to 2, R I
characterised in that the die tubes (2) are inclined at an angle ato the
horizontal of up to 15, in particular up to 10. 4. A strand devol atiliser
according to any one of clains 1 to 3,-l¢haracterised in that the die tubes
(2) are closed and bevelled at their free ends. 5. A strand devol atiliser
accordin% to any one of clainms 1 to 4, characterised in that the die tubes

3

(2) are fiitted sﬁrwdp@nvpiaémsqraomdmomnmstcﬁ rréaimg dt tach avbm,acteaﬁ%mt thyt on
th di t d
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distri bu@fsl&thdtg&eﬁn@c@{tﬁheﬂ @ey.y of distributor tubes (1), whi ch are
arranged inside the degassing container (6). 7. A strand devolatiliser

accordi ng to any one of clainms 1 to 5, characterised in that the product

di stri butgo t 1
arranggad out Si g é@ﬁ&e Eaaglzllalggérladﬁg&glb ai nz de%f %mtsﬁb@?r g#]%ra evo&%n%l ser
accor di nghd die aubys (2icofalie whaidivaributdrare provived adtheadditaial eatihgtubes (8. di e t ubes

(2) of the tube distributor are provided with additional heating tubes (8).
9. A strand devol atiliser according to claim8, characterised in that the

heat i ng_ oubes a (fidnd! BIlifiGer! RESRIRIy BRULirnl HOREraBRASA f hh he el diBedli €

t ubes (2) froma stran vol ati’l'i ser according t one of
cl ai ns 1(8)1a]9¢thetfannaofm1feﬁadsaﬁdarbﬁlttedbhme dieabesn (@) droemalsovef t he strand
devol atiliser which conme into contact with the product consist of a
low-iron material with an iron content of at nost 10 % 11. A strand

devol ati ljpser A@%Q{dddé%laftlﬁs@ a%b&dil:% tociﬁ%rcﬁa%tcﬁfrc'la'iﬁg 143 9, Qﬁ&ra&ﬁéﬁsé@in%hﬁ' i's
selected fromthe alloys Alloy-B2, "All oy- Al 'l oy- B4, | oy- C22,

Al | oy- C2Tigat the t@ypor@atsoef the Ismgndaéfsfolalmsermhmh anmedwmoatact wathrthe, progiiel ng t o
any one of cla har,acterised in th tsﬁelb(f apertures (15) are
e

arranged CPﬁS'ﬁOSNE?%WW%LF“%%%%VOI}% e"éPB gm? tubes (2), wherein

the adjoining rows exhibit centre spacing of 1.0 to 20 mm preferably 2.0

to 10
11. A strand devolatiliser according to claim 10, characterised in that the material is

selected from the alloys Alloy-B2, Alloy-B3, Alloy-B4, Alloy-C22, Alloy-C276, Alloy-
C4 or Alloy 625.

12. A strand devolatiliser according to any one of claims 1 to 11, characterised in that
the apertures (15) are arranged in a plurality of parallel rows along the die tubes (2),
wherein the adjoining rows exhibit centre spacing of 1.0 to 20 mm, preferably 2.0 to 10

mim.

13. A strand devolatiliser according to claim 12, characterised in that the adjoining
rows of apertures (15) are arranged staggered relative to one another along the length of

the tube.

14. A strand devolatiliser according to claim 13 or claim 14, characterised in that the
adjoining apertures (15) in a row exhibit centre spacing of 1.5 to 20 mm, preferably 2 to

10 mm.



mm 13. A strand devolatiliser according to claim 12, characterised 16 g
the adjoining rows of apertures (15) are arranged staggered relative to
one another along the length of the tube. 14. A strand devolatiliser
according to claim 13 or claim 14, chat&cterised in that the adjoining
apertures (15) in a row exhibit centre spacing of 1.5 to 20 mm preferably
2 to 10 nm 27 MAY 2004 -14 15. A strand devol atiliser according to any
one of cllai s Alstrandidevolatitisercceariingdoiany onaof claines Y hbicharagteris ma‘bétrtures

(15) anoynt fr 0.1.1t f b
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accor di ngnﬁlopwlgﬂep@fermlﬁm Mtd Pmhb, characterised in that the
apertures are drilled, in that the drill holes (15) are deflashed at the

ends and/or in that the drill holes (15) are countersunk at their outl et

to the dggassi . ' o trand
devol at i ﬁlgser Agé&(r:%lrdﬁ 91?1 (IJIS%%?%H%}S)%%?Q% {é%(]f"gltésd ?Oﬁll h%l?} aﬁfg S%FZ{DI [ﬁaﬁol es
(15) exhitlps dpepups ake ﬂ@Hetﬁhﬂ that fhei gl hdkes A6) ate defiashed 2t theponds dfid/otwethad t he
strand devol atiliser according to any qne of clains 1 to 17 for renovjng

vol ati | e tRoAsH; halen{ls) arp coupiersunk ﬂ%fax Putietstoathg drassito ritaingh (&) orrer s,

from nel tofm&{ ] thiIJlH s of heat-sensitive substances, in particular
pol ymers, dalgl na stances natural materials or foodstuffs.

17. A strand devolatiliser according to claim 16, characterised in that the drill holes

(15) exhibit a peak-to-valley height R, of at most 12.5 um.

18.  Use of the strand devolatiliser according to any one of claims 1 to 17 for removing
volatile constituents, in particular solvents and/or monomers or oligomers, from melts or
solutions of heat-sensitive substances, in particular polymers, medicinal substances,

natural materials or foodstuffs.



