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Method for obtaining and isolating polyvehloroprene solids

The tnvention relates to g process for oblaining and iselating polyehloraprene solids

based on rubber dispersions, and to the resaltant potyehloroprene solids.

“The production of polvelloroprene has besn known for a long time. Free-radical

emulsion polymenzstion of chlovoprene {2-chloro-1,3 ~butadiens) produces latices
made of polyveldoroprene. For the purposes of this application, the expression
"polyehloroprene latices® and “polychloraprens dispersions” are also used for said

{atices:

In the production process, the monomers are polymerized in an smulsion systers in an
aquecus medinm. This is geverally of anionie type, and use is also ravely maude of
nonionie oy cationic systems, The texaperature range within which the polymerization
is carried out comprises valoes of about 05C s far as above 80°C. The polymerization
can thersfore b initated via frecvadical generators that decompose thermally or via
redox systems. Use Is generally alse made of wolecular-weight repulators, auch as
mercaptans or xanthogen disulfides. In some cases, the molecular wei ghit of the final
product is alse adjusted via copolymerization with sulfie and subsequent cleavage of
the resultant sulfidic bonds. The desired conversion is eatablished via termination of
the veaction with a suitable reagent.

In the vast majority of cases, the resaltant dispersion of polvehloroprene in water is
then demonomerized by passing water vapor through the material. Some of the
resultant product here finds direct use in the form of laies in industry, but the greater
part is freed from adberent water via cosgulation and passed i the form of solid

prodduet to ity final we,

Festures of polychloraprene solids (known as "CR solide Toand also of vuleanizates
produced therefrom, given appropriate mixture composition, are high resictance o
weathering and to ozane, flame refardaney, very good aging propertiss, wmoderate oil
resistance, and also considerahle ability to resist many chemizals. They have gomd

mechanical propectios, advantageous resilienve, and high wear rexistance.
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With regpect to resilisnwe, tonsile strength, clongation at break, and modulus,

very similar 1o those of navusldatex vuloanizates, whils vileaizates made of
polyehloroprene latices wt the same time exhibit good resistance o solvents, in

chemicals, to oils and to fus

As mentioned above, the separation of the CR salid from the dispersion is usually
achieved viz congnlation. Many different processes ave known for this purpose. Mixing
of the polyshloroprene latices with a coagulating agent brosks the smulsion. Any
conventional coagulating agent can be used for this purpese: by way of example,
acidification, for example with a mineral acid or with an organic acid, can be used to
coagulate the solid from CR latices produced under alkaline conditions. In ANy Cases,
simple acidification is not sufficient for complete cosgulation of the polychloroprene,
and it is also necessary to add sirong electrolytes (salis comprising polvvalent cations,

such as Me®, Ca¥, or AP in addition to the acid,

This method is disadvantageous because of the large amount of acid and, respectively,
electrolyies needed in order to achieve complste precipitation of the solid. Relatively
large amounds of precipiiate remain within the product heve, and this can impair
impaortant product properties. The coagulated solid is therefore washed with relatively
farge amounts of water i order to remove the procipitate, and this leads fo sconomie
and environmental problems, Furthstmore, some of the pulychloraprene is produced in
the form of large clunps which i their interior sall comprise unprecipitated CR Jatex

Or SXoess precipiiate.

The prior art also discloses coagulation permitted via sxposwe to relatively high
iemperatures andior o increased pressures, and alse vig sdditional exposure to

electrolyles and 1o shear forces. A product of this type iz exposed to considerabls

The nsual method for separating polyehioroprene from agqueous dispersions is freess

separation, Freese separation &s achieved here via covling below the freszing point of
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the agueous phase of the CR latex. Subsequent thawing under suitable conditions gives
the polychloroprens in the form of coagulate which can be separated from the aqueous

phase,

In order to svdve at coapulation rates that are sufficiently high for industrial purposes,
froeze separation of the CR latex in cartied out i thin layers. To this end, internally
coolable coagulation rolls have heen developed which dip into the CR laiex during
rotation and thus during wotation pick up & thin latex laver and carry out freese
separation on the surface (US-B 2,187,146). The thin film made of CR coagulate and

tee is seraped from the roll and passed onward.,

process for coagulating a polymer latex using a screw exiruder, where the polymer

latex 18 eoagulated during conveying within the chanmel of the serew,

LIS 3,826,877 desoribes & provess for wolating a CR rubber where the OR latex i
wmixed with an aquecus carhon black dispersion befors a coagulating agent is admixed

with the latex. The coagulated product is separated from the agquecnas phase,

DE 30 31 088 C2 discloses a process for producing 4 coagulated latex of a svathetic
polymer where a gaseous or lquid coagulating agent is applied in the form of & wist by
means of & spray nozsle to the polymer latex droplets so as © precipiiate polvmer

beads.

US 3437 509 A deseribes the cosgulation of emulsions on porous subsirates with
steam comprising latex-destabilizing substancos. There is no disclosure of coagulation

for the production of polychloroprene solid,

UB 4 338396 A desuribes the coagulation of fates with steam and cosgulant in the
form of vapor or mist, Latex, coagulant snd steam are sprayed simuoliascously into &
coagulation vessel, There is no dexcription of the nge of polvehloreprene latex. The
ohject, which is achieved wvia we of high temperatures, consists in the provision of

round pedymer particles,
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EP 0353 802 A describes the reclumation of rubher crumb produced by emulsion
polymerization. Coagulation is schisved here by mechanteal action mather than by

contget with steam,

OB 1397 658 A deseribes the coagulation of latex with steam. Before addition of the
steany, a substance that destabilizes the lates cun be added, The intention here (R
maintain the concentration of precipitant below the threshold value at w}ud;

spontaneous precipiiation beglus.

The best-known and most widely used process fur isolating CR solids is the freeze-
coagulation process. Sald process has environmental and economic disadvantages,
since the coagulaie frozen on the roll is very difficult to sepavats from the roll, The
iced coagnlate bas to be thawed agatn and freed from the emulsifier by using water,
and this in tumn is undesirable from an snviconmental point of view. The subsequent
wechanical dewatering of the congulate ip alse very enerpy-indensive and time-
consuming. The final drving of the cosgulate is usnally schieved by using drying

ovens in which the residual water prosent within the produst is removed,

It is now an ohiset of the nvention to provide & process for ohtaining and isolating

polyehloroprens solids which doss not have the abovementionsd disadvantages.

A progcess of the type mentioned in the Introduction is proposed i order to achieve
said object, where & aqueous polychloroprens dispersion is brought inte contart with
waler yapor comprising coagulating agent, and the polychloroprene solid consequently

coagulates

I the process of the invendion, it is preferable that the CR solid coagulates in the forem

of a strand or in the form of crumb.

Surprisingly, # has been found that the process of the Invention can be used with all
polychloroprene dispersions, irrespestive of the conventional ! polymerization process

used to produce sane
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The process of the invention is more energy-officicnd, uses loss resources, and is

therefore more environmentally compatible.

The precipltated polyehloroprene solid is then separated from the coagulation
suspension and is then preferably dewatered in & dewatering apparsius, An example of
equipment that can be used here is & screw-based siralner or dewatering wolls. Other

known dewstering apparatuses can likewiss be used.

The dewatered polychloroprene solid is then dried by means of & diving appacatus, The
drying apparatus involves by way of example a twin-screw exiruder, a screw-hased
dryer, or o kneader dever. In the drying apparatus, additives andfor inert materiale can
preferabily be added. By this means the other properties of the polyehloroprens solid of
the Invention cau be influenced in idesl mamer for any requirement, and this can also
be achisved after work-up. Preferred examples of additives for influencing product
praperties ave stabilizers, accelerators, ernlsifiers, liguors, antioxidants, and viseosity-
intluencing processing aids. Any conventional additives can be used. Examples of inert
materials are nitrogen, argon, and carbon dioxide, where these can be sdded in order to

influence polymer melting points.

The polycldoroprene solid of the nvention i preferably pelletized and cooled by
}" o 3 A AN & »

means of the underwater pelletization provess.

The polychloroprene dispersion proferably tnvolves d latex which has been produced
by mesns of conmlsion polvmedzation. The polymerization takes place & a
polymerization temperature of from 5°0 1o S09C, Conversion i the polymerization is
usnally in the range from 50% 1o 80%. Afer polymerizaiion, exoess monomet ig
removed by nweans of vacuum develmilization o give a value in the vange from
1000 ppm to | ppn. Emulsion polymerization processes we knowy from the prior art,

and these can be wsed heve,
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It is opticnally alse possible to add one or more different comonomers, sueh ag
2 3~dichlorobutadiens, alongside chloroprens {Z-chlore-1,3-butadiene) for control of
crystallization in the polymerization process.

The selids cantent of the polychloroprene disparsion from whick the OR solid of the
invention iy obtained is preferably from 20 to 45% by weight, and the gol content of
said dispersion ks preferably in the range from 0 to 10% by weight. However, the gel

content can also be incregsed in a cordralled anner.

The water vapor comprising coagulating agent is preferably formed from water vapor
and from an aguenis coagulating-agent solution. Coagulating-agent sohution prefershly
used cotaprises an aqueous solution of a voagulating agent made of inorganic salts,
preferably of metals of the second and third main group of the Perdodic Table of the

Elements.

Coagulating agent preferably used comprises ealehum chloride, magnesium chloride,

magnesium sulfate, aluminum chlovide, andior aluminum sulfate,

The coagulating-agent solation preferubly has a coagniating-agent conventration of
from 1% by weight o 60% by weight, preferably from 2% by weight to 53% by
weight, particularly preferably from 104 by weight 10 35% by weight, based on the

cosguiating-agent solution.

It is preferable that prior to contact with the water vapor comprising coagulating agent,

the pelychloroprene dispersion is diluted.

1t 15 preferable here that the polyehloroprene dispersion is diluted to 1 solids content of
from 38% by weight to 45% by weight, preferably from 28% by weight 1o 35% by
weight, and particalarly preferably from 30% by weight to 28% by weight, based on

the polychleroprene dispersion.

The dilution process preferably uses water, pacticularly demineralized water,
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The ditution is inportast not ouly beesuse the intention is to prevent or reduce caking
and blocking of the flow/eongulation apparatus it glso bevavse it is possible to smnre
ideal coagulation brought about via the contact between the CR dispersion and the

water vapior compuising coagulating agent,

From 80 1o 1000 kg of water vapor per metrie ton of solid of the polychloroprens
dispersion ave particularly preferably used, preferably from 30 1o 300 kg of water

vapor per metric ton of solid of the polvehloroprens dispersion.

From 10 to 40 kg of coagulating sgent per metrie ton of solid of the pabvobloroprene

dispersion are moreover nsed, preferably from 10 1o 25 kg of coagulating agent per

metric ton of solid of the polychiloroprens dispersion.

For the coagulation process, the squecus polychioroprene dispersion passes throongh a
flowfeoagulation apparatus, where the fowicosgulation appatatus  has aperfures
through which the water vaper conprising cosgnlating agent can pass and encounters
the polyeliloroprens dispersion in the flowlooagulation apparatus. The polvebloroprene

solid of the invention cosgulates here.

It ia preferable that the polychloroprens solid fs dewatered in the dewatering apparaius
ag far a8 a residual moisture level of From 10% by weight to 15% by weight, praferably

from 1.0 % by weight 1o 9% by weight, based on the polyehloreprens solid,

It iz prefershle that the dewatered polychloroprene solid v dujed in the deying
apparatus as far as & residual moistare level of from 1% by weight 1o 1.5% by weight,
particularly preferably from 0.5% by weight 1o 1% by weight, and very particulaely
preferably from 0.1% by welght to 0.5% by weight, bassd on the dewatered

polyvchiloroprene salid.

At the end of the drving phase in the drving spparatus, the polychioroprene solid takes
the form of rubber melt. The melt ix diacharged through a die, and & processed through
& culling appamtus, and cooled and trausported by water in the underwater

pelletization process.
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it is preferable that a release agent is added to the water iy the underwater pelletization
process. Examples of release agents that can be used here are tale powder snsd metal

steavates. Other conventional release agents can Hkewise he wsed,

The resultant pulychloroprene solid can be used for producing vileandzates, rubber

raixtures, and adbesives, or adbesive raw materials,
The invention is explained in more detail below with reference ta a drawing:

Process for dsolating and ebtaining 2 poelvehioroprene solid of the invention

Fig. I shows g diagram of the structurs of & rocess of the invention,
& & ]

A polyehloroprene dispersion is first produced by a.conventionad process,

Production of a petvehloroprens dispersion

A polychloroprens dispersion is produced with vse of the rain formulation mentioned

below (data being in paris by weight per 100 parts by weight of chloroprene nsed);

23 pte by wi. of water

100 pts. by wt. of chloroprene

3 pts. by wi of sodinm salt of disproportionated abietic acid

G5 probywt  of potassivem hydroxide

OZptbywt  of n-dodecyl mercaptan

D3pt by wt of sudium salt of tormaldehyde-condensed naphthalenesulfonic

acid

The polychloroprene dispersion is produced via free-radical emulsion polvmerization
af fron 40°0 1o 45°C from the abovementioned components by conveuntional methads

(e Ullmanns Encyclopedia of Industrial Chemistey, vol. 234, pp. 252-262). 'The
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olymerization is terminated at w conversion of from % to 0%, and the dspersion is
i

freed frony residual monomers via vacuum devolatilization,

Said dispersion i3 worked up with the aid of the process of the invention, which van be

described as follows:

The abovementioned polychlomprene dispersion is conveyed from a storage container
L inte o Howlcongnlation apparatus 3. The polyeldoroprene dispersion can be diluted

with water prior to input inte the flowieoagulation apparatus 3.

The aqueous coagulating sgent, which has been mixed in advanece with water vapor, is
introduced from another storage container 2 into the How/coagulation apparatus 3, and
by way of apertures therein i brought inte contast with the palvebloroprene
dispersion. The polychloroprone dispersion here is quantitatively precipitated In the

Sow/coagulation apparatus 3 and i the precipitation tube 4 that follows.

The precipitation tube 4 leads to the intake region of the dewatering apparatus §, where

the precipitated polychloraprene solid of the invention is dewatered,

The dewatersd polychloroprens solid either in the form of 8 strand ov in the form of
cramb i introduced hnte the drying appavatus 7 and is dried, Additives or inent
materials can be metered into the muterial within the foed serew & or the sulweguent
region of the deying spparins 7, in order to influence the properties of the

polychioroprens solid of the tnvention.

The vapors are deawn off by way of evacusted apward protuberances §, within which
there are stuffing sorews to sosure that rubber particles are refained. Bevond the
upward profuberances & there are separators 9 in which extreined rubber particles are

separated and then introduced into s extracted air serabber 10,

The hot rubber melt from the drying appamius 7 iy chipped in the underwater

pelletivation process by way of a die and chopping blades. The cooling and the
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wansport of the chips {8 achisved by way of a stream 11 of water which aptionally can

have admised additives (e.g. release agent.

The chips are first sepavated Hrom the water by way of g sieve chute, The residugl
energy in the chips veporizes the water adbering on the surfacs. This can be

supplemented by a stream of warm air to promote removal of the adherent water,

The chips ave then further cooled, and tale powder is optionally applied ihereto. They

are then weighed inte sacks and packaged on pallets or in crajes,
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Srabadalmi igdnypontak

L Ehdrds sxilied poliklovepeén izolildsdea ¢ Kinyerdsére, swaanl jellemerve, hogy vizes poliklaroprén-

~diszperxidt drintkesdsbe hozunk keagulingt tutalmazd vizgdavel, exsltal a seliged pulikloroprén koagulal,

3 Az 1. igdnypont szevinl elidede, nazad Jellemerve, hogy a szilded polildoraprént a hoaguldcids szusee

penzisid] elvilaszok,

3. AL igdnypord sserintl eljdrds, avesd Jellomenye, bogy 8 saildrd poliidoruprént egy viztelenits horen-
dezds allkaimazdssval viztelondtitgs,

4. & 1. igénypont szeviati elidrds, sueal fellemerve, hogy » vivislenfett szilivd poliklorapréat s sz80itd
berondezds alkslmusdsdval megsasritivk,

5. A4, fgdaypont szeriot] eljdrds, axeal jollempzvs, hogy s vizislenftett szilérd polikloroprénber 5 szari-
tobevendesdsben ndulékor Saivagy koztubds arvagor adond,

8. Az & igdnypomt sesrion ofidrds, azzal jellemerve, hogy v me sgieirBott vintelonitett sailded

potildorprént vix alutti pranulsidssal gramaldhak de lehtink,

7. A 6. igénypont seerint elidrds, arzal jellemezve, hagy a polikloroprén-diszperzie ey ltex.
8. A 7. igdaypont szerinti elided, szeal jellemezve, bogy 4 po Hkloraprén-disepersiot emuleids polimeris
zéetvval Ak el

9. AR igsnvpont szerint eliseds, axsal Irllemerve, hogy 3 boagnlnst tartalmes Vizgdzt viagbs & vizes
kosguldns-oidat alksbusessaval Mijukeld,

HWe A 8. dguypont seerintl elidris, seesd irllemenve, hogy howgnlius-olduibent szorvstien saldbal
(koaguldnshol), eltmydaon ax elamek periddugos rerdszerdnek mdsodik ¢ harmadik Hesoportiiba wrtozs &
wek s6ibol «didititon vizes oldatet wikalnasink.

1o & 10 igénypont szerinn eliards, maeal jellemenve, hogy koagudneként kalshmwkioridot, magndats
wr-kloridey, magndeiumeseulfita, slominiumeidoridot deivagy slominiom-exuifiter alkabaxsnk,

{2 A 1L igdnvpout sreninti sljdras, azzal jellemeeve, hogy a kesgulane-oldat koagoléng Kopreatractsia
F 0meg® & 80 dmeght koo vay, eltmdieen 3 1omegde & 43 tmeg?h kozou vaw, Kilbudsen elinyiisen

13 tmepSu e 35 Hmeghe kdadit vam w kosguldns-oldaira vonaticozistva,

mw:m
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13, A 12 igénypont szerint eljinss, azzal § sllemezve, hogy a polikloroprdn-diszpersiot 2 koaguidast tare

talmand vizgdzee! vl Srintkertetés €ldit higiguk.

A& I3 dgdnypont szerint] eljdrds, azesd Ieliemezve, hogy a polildorcprdn-diszpersiot 38 e ~
45 wnneghh, eldnySaen 28 Winegi~ 315 Wimeghs de hilondsen eltnytsen 20 wmegd ~ 28 tomegs saibirdanyag-

-tavtalomea higijuk 4 polidoroprén-dissperaicrs vonatkoztatva,

15, A 9. dgdnypont szerinti clideds, awxal jellemenve, bogy 8 polidoroprsn-diszperzia seildninvags
fartalmdosd 1 tonndidn vonatkostatve 0 g 1000 kg vingdn, elénysen 80 ke« 250 kg vizgfet alkalma-
sunk.

18 & 11 dgdnypont szerinti eljarss, szeat Jellemenve, hogy a polikdoraprén-diszpersié Seildrdanyag-

-tartalminak 1 tonndides vonatkastatva 10-40 ks koaguisnst, elfnyosen 10 kg - 2§ ky koagddnest alkalnasunk,

134 18 igdnypont szerinl olférds, sweal Jellemeave, hogy ooives polikloroprén-disaperzid #drambik
egy aramlasoskoamladios berendendsen, amely drsldsonkoaguideiss berondezdonek nyildsat vamnak, se-
fven a Kouguldnst tartalmazd vizgds djutva taldlkouik & polildaroprén-diszperzidval ax swanlisoskoagitanidy

berendeséshen,

XA 3 igdnypont seevingl olfiras, sezal jellomerve, hogy & virislonits berenduzéshen s szilaeg
polikioroprént 10 tmeghs « 15 tone %%, slbnyiisen 10 tomeg? - 9 tmegh viaraddl nedveasétartalonirs vive
telenifjiik 2 szilied poifkloroprénrs vonatkomatva,

18, A & igdaypont szerint eljdeds, szl Jellemeave, hogy 3 szirltd bersoderdshen o vistelonstert seiléed
polikkeoprént | thomep®% - 1,8 imegth eltnyisen 8,5 Bowp - 1 Biegts, kidtnosn clnyiiven 0,1 thveps ~

0.8 timegt% maradek nedvességtartalomrs saariuk a viztelenitett sailird poliklaroprénra venatkoztatva,

20. A 19. fgsuypont szerinti sljdeds, nevat fellemeeve, hogy 2 megszarftott suilied pudiklovoprén 3 szade

tiberenderéshen & sedrivdal seskase vegen pumitmledél frmdis,

1. A 20, igfuypont szeviuti elideds, azal jellemarve, hopy a viz alug grannldlds sordn 4 vicher shvs:
fagatd anysgotat adunde
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