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nment i oned above, the separation of the CR solid fromthe dispersion

i's usuall yFQ‘zﬁ@r‘es? \6? polychloroprene solids (known as "CR solids"), and also of wvulcanizates

produced therefrom, given appropriate mixture composition, are high resistance to
weathering and to ozone, flame retardancy, very good aging properties, moderate oil
resistance, and also considerable ability to resist many chemicals. They have good

25 mechanical properties, advantageous resilience, and high wear resistance.

With respect to resilience, tensile strength, elongation at break, and modulus, vulcanizates
made of polychloroprene latices (CR latices) exhibit values which are very similar to those
of natural-latex vulcanizates, while vulcanizates made of polychloroprene latices at the same

time exhibit good resistance to solvents, to chemicals, to oils and to fats.

30 As mentioned above, the separation of the CR solid from the dispersion is usually achieved
via coagulation. Many different processes are known for this purpose. Mixing of the

polychloroprene latices with a coagulating agent breaks the emulsion. Any conventional



via coagul ation. Many different processes are known for th%’@f?&?%@éf’lm
M xi ng of the polychloroprene latices with a coagul ati ng agent breaks
the enul sion. Any conventional PCT/ EP20#2/ 057191 2 coagul ati ng agent
can be used for this purpose: by way of exanple, acidification, for
exanple with a mneral acid or wwth an organic acid, can be used to
coagul at e thasukibhg dzdnt can GR used ifwedisproglvccdy wagerf caikgt,i anddification, for
condi ti Ons'exgnll1 lggﬁl){a %qlfe?ﬁ’acialor Et a(():rI grliigz gac%i tc:!mol?e Isgt% {E}.Octoas aftgt glso fatfrofmor
conpl ete coagLﬁa ion of the po ycﬁlfl orgoprené, and Tt %S SO necessary
t o add 5st ((Pnigtieds exdduoddytreler fikaint sondiqusi &i manypabepy giineletacti#fidatiorsis not
such as +o. CaZ2+. 0 +) jn addition . to the acid. This nethad. i
di sadvanlvgé‘éfg‘ﬁ‘gﬂﬁfé’%%"&gs% to?O%gﬁéﬁ?na?foée 3@3&%?%?“%8?%%%%)? Recdary 16 ali?
r espebt i velstyongedlenttohytdssals cvepdsidg ipnlyeriehe catians,ashh @ev MO gtoe A™) in
precipitati %}tiofmtt he 1gol id. Relatively large anmounts of precipitate

remain wthin the hﬁracc) uct here, and this can inpair inportant product

10 properties. The coagul ated solid is therefore washed with
rel ati vel y Thargghahouditaivoftagaatseeciuse of der latas e ef adie apd,eesppethalye,

and this |eads 1@9 .Fe%ﬁ’éholﬂio?de?.’t‘&’ac%@@ LORMERLAL L 00! GoE. so,:ih'.rﬁeﬁ‘a‘?{v”i“ﬁaerge
sone of the po(i ¢h oroprene i s produc IRt he form of arge cFHrrp
whi ch i n t hsbunt§ et peeciptategemaih witbimphe peduehipre endihtsahe onpBR Hnpdrext woduct

exce precipit. I, QL1 i.scl ose |.at.ion
Cx0eD, D HRL e USRI Sl A RSLOBSRSBRaP Bl o v
i ncreased predsupagnovanit pkapitak, andidich ltdde tatcosorpio sud environreded tprableptse s

and to she S t his type i.s.exposed to P
consi der ab?gmgef%é?rﬁhﬁon@tofmeh% fég/glﬁlgiop {?lm!é lsipﬁ%dgferdsm [t)hreoguc?tq%rrggﬁlélfnpf gglf:h‘fhe
usual net hdeirfigerigeplhrairivgwgotoymiated CROntener dxeanprcipignels di sper si ons

is freeze separation. Freeze separation is achieved here via cooling
bel ow the f3 lpg hnt e 0 se.o : :
Subsequent tlﬁﬁongalﬁ%ﬁ er dfsg%I?%egb‘foéB%%}r?gi F‘?Tgﬁgﬁgg\i}egsm%%ge & Jeﬁﬁl%y high
pol yadhl or opamepeetires ankéer foinpreased preagprdsatng aldoi vih adsiionilecxpespeer tatekedtrdlytem
the aqueou%nepgasﬁgar forces. A product of this type is exposed to considerable thermal stress, and this

impairs product properties.

The usual method for separating polychloroprene from aqueous dispersions is freeze
separation. Freeze separation is achieved here via cooling below the freezing point of the
20 aqueous phase of the CR latex. Subsequent thawing under suitable conditions gives the

polychloroprene in the form of coagulate which can be separated from the aqueous phase.

In order to arrive at coagulation rates that are sufficiently high for industrial purposes, freeze
separation of the CR latex in carried out in thin layers. To this end, internally coolable
coagulation rolls have been developed which dip into the CR latex during rotation and thus
25 during rotation pick up a thin latex layer and carry out freeze separation on the surface
(US-B 2,187,146). The thin film made of CR coagulate and ice is scraped from the roll and

passed onward.

There are other isclation processes known from the prior art. US 4,103,074 describes a
process for coagulating a polymer latex using a screw extruder, where the polymer latex is

30 coagulated during conveying within the channel of the screw.

US 3,926,877 describes a process for isolating a CR rubber where the CR latex is mixed with
an aqueous carbon black dispersion before a coagulating agent is admixed with the latex.

The coagulated product is separated from the aqueous phase.
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Surprisingly, it has been found that the process of the invention can be used with all

20 polychloroprene dispersions, irrespective of the conventional polymerization process used to

produce same.

The process of the invention is more energy-efficient, uses less resources, and is therefore

more environmentally compatible.

The precipitated polychloroprene solid is then separated from the coagulation suspension and
25 is then preferably dewatered in a dewatering apparatus. An example of equipment that can be
used here is a screw-based strainer or dewatering rolls. Other known dewatering apparatuses

can likewise be used.

The dewatered polychloroprene solid is then dried by means of a drying apparatus. The
drying apparatus involves by way of example a twin-screw extruder, a screw-based dryer, or
30 a kneader dryer. In the drying apparatus, additives and/or inert materials can preferably be

added. By this means the other properties of the polychloroprene solid of the invention can
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processes are known e prior art, and these can be used here.

The solids content of the polychloroprene dispersion from which the CR solid of the
invention is obtained is preferably from 20 to 45% by weight, and the gel content of said
dispersion is preferably in the range from 0 to 10% by weight. However, the gel content can

20 also be increased in a controlled manner.

The water vapor comprising coagulating agent is preferably formed from water vapor and
from an aqueous coagulating-agent solution. Coagulating-agent solution preferably used
comprises an aqueous solution of a coagulating agent made of inorganic salts, preferably of

metals of the second and third main group of the Periodic Table of the Elements.

25 Coagulating agent preferably used comprises calcium chloride, magnesium chloride,

magnesium sulfate, aluminum chloride, and/or aluminum sulfate.

The coagulating-agent solution preferably has a coagulating-agent concentration of from 1%
by weight to 60% by weight, preferably from 2% by weight to 55% by weight, particularly
preferably from 10% by weight to 35% by weight, based on the coagulating-agent solution.

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

polychloroprene dispersion is diluted.
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For the coagulation process, the aqueous polychloroprene dispersion passes through a
flow/coagulation apparatus, where the flow/coagulation apparatus has apertures through
which the water vapor comprising coagulating agent can pass and encounters the
polychloroprene dispersion in the flow/coagulation apparatus. The polychloroprene solid of

20 the invention coagulates here.

It is preferable that the polychloroprene solid is dewatered in the dewatering apparatus as far
as a residual moisture level of from 10% by weight to 15% by weight, preferably from 1.0 %
by weight to 9% by weight, based on the polychloroprene solid.

It is preferable that the dewatered polychloroprene solid is dried in the drying apparatus as

25 far as a residual moisture level of from 1% by weight to 1.5% by weight, particularly
preferably from 0.5% by weight to 1% by weight, and very particularly preferably from
0.1% by weight to 0.5% by weight, based on the dewatered polychloroprene solid.

At the end of the drying phase in the drying apparatus, the polychloroprene solid takes the
form of rubber melt. The melt is discharged through a die, and is processed through a cutting

30 apparatus, and cooled and transported by water in the underwater pelletization process.
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is first pr% é ed by a fon%FnHional $rocess. 10Pr oduction of a

pol vchl or o éﬁ Ydtts per 8 BRCICH BSTIRAR or opr ene di spersion is produced

W th use of.sthueyrai n f of ssdiuat salb 6f feridldedipdcednednos fafithaedeilRdgiciatidpart s

by wei ght per 100 parts by wei ght of chl oroprene used):
The polychloroprene dispersion is produced via free-radical emulsion polymerization at from 40°C

20 to 45°C from the abovementioned components by conventional methods (e.g. Ullmanns
Encyclopedia of Industrial Chemistry, vol. 23A, pp. 252-262.). The polymerization is terminated at a
conversion of from 50% to 70%, and the dispersion is freed from residual monomers via vacuum

devolatilization.

Said dispersion is worked up with the aid of the process of the invention, which can be described as
25 follows:

The abovementioned polychloroprene dispersion is conveyed from a storage container 1 into a
flow/coagulation apparatus 3. The polychloroprene dispersion can be diluted with water prior to

input into the flow/coagulation apparatus 3.

The aqueous coagulating agent, which has been mixed in advance with water vapor, is introduced

30 from another storage container 2 into the flow/coagulation apparatus 3, and by way of apertures



125 pts. by w.of water 100 pts. by wt.of chloroprene 153 5’95@%912/057191
wt . of sodium salt of disproportionated abietic acid 0.5 pt. by w. of
pot assi um hydroxide 0.2 pt. by wt.of n- dc?decyl nmercaptan 0.5 pt. by
wt.of sodiumsalt of fornal dehyde-condensed napht hal enesul fonic acid
The pol ychl oroprene di spersion is produced via free-radical enulsion
pol ymer i zatheogin 'atbrdulglﬁrhltd@éiltﬂ@ whith tlthﬁfdlyfchlowptehedia@mvmm @aﬁyuﬁlﬂ)roprene dispersion

conmponents by .cony
| ndustri al h rﬁua{ltetrhve rem n’%% g e ha‘g%o%ugl]?n ap?%rg usp o%ymar Ie Zpa%c.llpétﬁtl?n tube 4

t er m nat ed tlat fodalows)nver si on of from 50%to 70% and the dispersion is
freed fromresidual nononers via vacuum devol atilization.

Said dispe u h id of rocess of the

vent 1 on. hr Rl 86 4Bt idnd R SpPhof e RERAERS Mo lE g e e
pol ychl or Opr®rp&atdti sqdﬂﬂlmrmnenesolubmﬁIWevhnﬁomhﬂamtred age container 1

into a flow coagul ati on apparatus 3. The pol ychl oroprene di spersion

apparatus 37 Sl B BlyBh R s c%*‘a 30 e <23 R o6 BPBY (Al B ranny s
W th the paitspdinedinpthedeyint apperes @and iFlsed ldyitihésar dpriemecrdlsspebsneaered into
here is quaptitath %ﬁ[nx R REd 128 BEnt QikGerl L GGGl 9 ARRT A Her to

3 and in the precipitati
preci pi t at irdlmetagltlee ptojegaed sf the polehlorppratesolidgfitoninedntipihe dewat er i ng
apparatus 5, where the 5precipitated poI ychI oroprene solid of the

i nve b' on i a@gq&% ?rg%gawnT&? bﬁ%&'ﬁ?to‘% %r@é%b@ﬁﬁ i % g‘ﬂhﬁi' Jyﬁ)a{]the;a are

t he ormo int orm of I ntrod
dryi ng appaméingssczwariel ensyredﬂiﬁtembb%@dmmkve@ rotramechéiewonrhthemp‘aﬁré peetmbelmces 8

metered | n{tlﬁeret € sdPRafld fln Wil a&@c?mfb %gaﬁﬁfe?éﬁ‘e? p%Fatetd'Lﬁ%l ﬁ%é?%ﬁ:%@é%& into an

regi on of ryrng apparat us , Inor to I nfruenc
propert i es eyfactefeirpahhehl®r oprene solid of the invention. 10The
vapors are drawn off by way of evacuated upward protuberances 8,

Wi thin whi gf L&%ﬁ)e@{n@lt %fﬁftflé 5\91 %%Eﬁd\f’ﬁust'rols%&g dQHttIQacﬁldérQthre elletization process

particles are retal ned. Beyond'the upward uberances 8 there are
sepadat or s b9 wiap ofphdie hn%ﬂppmn&@adﬁu%@polmraml the éranspps 05&p ghipg ie dchégyed by way

then introgdpcad.hnt Qs @Qtefe%ﬂlﬁﬁﬁﬁtﬁ)quy dan ﬁWe%QHS{'éd ddhitives (e.g. release agent).

The chips are first separated from the water by way of a sieve chute. The residual energy in the
chips vaporizes the water adhering on the surface. This can be supplemented by a stream of warm

air to promote removal of the adherent water.

20 The chips are then further cooled, and talc powder is optionally applied thereto. They are then

weighed into sacks and packaged on pallets or in crates.



The hot rubber nelt fromthe drying apparatus 7 is Chippedeﬁﬂgﬁg2m5n91
‘underwat er pelletization process 15by way of a die and chopping

bl ades. The cooling and the transport of & he chips is achieved by way
of a stream 11 of water which optionally can have adm xed additives
(e.g. release agent). The chips are first separated fromthe water by
way of a sieve chute. The residual energy in the chips vaporizes the
wat er adhering on the surface. This can be supplenented by a stream
of warm ai p.t9¢ ALt e removal of the adherent water. 20The chips are
t hen further—tvvﬁgﬁ, and talc powder is optionally applied thereto.
They are then wei ghed into sacks and packaged on pallets or in
crates. P&T/ EP20ecsBy isptigs muk abiginiag pelyehlordprena splidsc ehamcfegred in that an
(solating and oRleBhNlBgaRGLYCH QARRLRARCIS HldR. infh BAGE Wit SfhudeydoBRt
an aqueous poly Iorgp ene dispersion is brought into contact wit

wat er Svapor 5ceppprissigrgagidrtion bgent, aeyl thepelychlagemdeneiselidrsnseghéndy opneelates.
solid consequently coagul ates. 2. The process as clained in claim1,

characterized i Lhatss b glaiﬁﬁ_l?_:'rdléﬁ giaﬂﬁ ?,pshgfaaeﬁghiiﬁ tHé?th% %935@&%%&4 Qatbe

coagul ati on suspensi on. rocess as clained in'clhaim 2,

characterized Fﬁm@ﬁéﬁﬁmﬁééﬁ@%@éﬁﬁbﬁﬁﬁﬁ%ﬁb solid is dewatered by means
of a dewatering apparatus. 104. The process as clained in claim3,

characteri zed ithe bRalss b SlafiRWak %raﬁslz,p&lhaé&@ma%p&ﬁﬂ&@@iyﬁbﬂo&ﬁregé it DY
means of a drying apparatus. 5. The process as clained’in claim4,

characterized fpvateied byagieAns pledevalraing proerst materials are added to
t he dewat ered pol ychl oroprene solid in the drying apparatus. 6. The

procegs as4cl airpBdpioBess! & N1Ames N AGiRr3 ZEhrdeRritddatint B¢ dihk €dewatered
dewat er ed 15po|ychForoprene solid is pelletized and cool ed by neans
of the under waP@¥clhapprens sphd jserepppieans of a drying apparatus.

5. The process as claimed in claim 4, characterized in that additives and/or inert

materials are added to the dewatered polychloroprene solid in the drying apparatus.

6. The process as claimed in claim 5, characterized in that the dried, dewatered
15 polychloroprene solid is pelletized and cooled by means of the underwater

pelletization process.

7. The process as claimed in claim 6, characterized in that the polychloroprene

dispersion is a latex.

8. The process as claimed in claim 7, characterized in that the polychloroprene
20 dispersion is produced by means of emulsion polymerization.
9, The process as claimed in claim 8, characterized in that the water vapor comprising

coagulating agent is formed by means of water vapor and of an aqueous coagulating-

agent solution.

10. The process as claimed in claim 9, characterized in that coagulating-agent solution
25 used comprises an aqueous solution made of inorganic salts (coagulating agent),
preferably of metals of the second and third main group of the Period Table of the

Elements.



7. The process as clainmed in claim®6, characterized in t hat CEfFE2012/057191
pol ychl oroprene dispersion is a latex. 8. The process as clained in
claim?7, characterized in that the pol ycl‘ﬂ oroprene 20di spersion is
produced by neans of emnul sion polynerization. 9. The process as
claimed in claim8, characterized in that the water vapor conprising
coagul ati nglagédihe @eésoasncénimbgf nmeans 1af chaabtenzedaxpcthataamdglmftmgmgamusems
coagul ati ng- agent rSO l‘c':%llcﬁ)nr}l 1}1 de nia ésoucn?s lo ecmal rérse19ml s%lf%te afnmnium
characterized in that coagulc Pt ng- aégn utraén used conprl ses an
aqueous sol ut i ohlordelendidr alunomgasulfatesal t s (coagul ating agent),
preferably of netals of the second and third main group of the Period
Tabl e of t E R201 [ 419 The 855,028 | ai ne
inclaiml 3 clﬁgl (%Cgsrsl %Sggg {nﬁe t% %lalcglagu af 8erlze% 1]énfw(l%useac O%%la%ng'g%eélg
cal ci 6m chl ori delptiomagpses pmalgulaﬂlﬂgaargienteqonmgamll u‘nfrsml Pabe, waghnma 0% by
chl oride, and/ ss a
11, characteri %e(f%% ﬁretf%%q}fﬁm 2@1 aygu?lglf% |t(§1)a§}%g¥rﬁelgs ?Jlt%ﬁg%%hpmfemlﬁ rom
coagul at i ng- agéht by ereggkntor3atd lryrwanght Sfhaghoh Yhelrpagutigirbgenosob@m by
wei ght, preferably from 2% by wei ght to 45% by wei ght particularly
preferably fro %,b .
coagul at | nggagreﬁ]l%%@cP S 2 Oﬁa%éldhfh lﬁgcf)ezséha\g%%eglpéd in tﬁﬁ pmo? Extr:l%‘?afé ’w1th the
characterized iwatet hapor pmipoising ooag@lntnmrctgew t&lhpcnlmmmme dvsapm'pn is diluted.
conpri sing coagul ati ng agent, the pol ychl oroprene dispersion IS
di lutgd. The p s el.abped.l gk ¢ r i i
t he pl)gl ychpgrogﬁgﬁﬁ&gl?ssgircglﬁ on fﬂsragl%u% gbdﬁ]ﬁ?acwglgégio sEctgéra] 8ir¥t9h 1{BB"%rom
38% by wei ght tispatg9s bydiln@idghta Somsecroeteabb@/fwm éﬁ%ZSp/Wtightvtei‘lg%t byt weidB%o
by wei ght, andg@g ol rjy I % GR '
wei ght , based b r%?f E{B 8/ oro %&ﬁ@ %I/f B)glr;pglﬁ%ghqdmm%ﬁéu%%é gs%eré@{
clainmed in cl aQﬁ%@?y “@@tfaé’ﬁ%rhymht,r’paidd@n tlfem)lw@Omkan dispedd. kg of
wat er vapor It of solid of the pol ychl oroprene dispersion are used,
preferably §r omy, 8@, Jeeks L0 c?aﬁget%(ﬁi cqgm"@tcﬁa{raéf&ﬂ% il Tha frorﬁcgo i tgfIOE)@Eg of
polychloroprene di spersi on. procéss as cl aimed inc
chardéterized watef bapor f ¢ 9fr$0119 Otf heqpplychlontprane alisnbraion ne 'esgdamrefmblmffrom
solid of the pghyehlBHRRLERSM-5R% 5T QMd B Ge SASG from 10
to 25 kg of coagu%atl nggagente /aﬁt o? fi eP ?ﬂleorg%ﬁ/?%?gjrsépr ene
di spersion. The process as claimed in claim 16, characterized in that
t he aqueoud®poilye Rresesprseplaingd sipetiaimor, fchaspgicrizid dudiut from 10 to 40kg of
f1 ow coagul ati ef ARk ?éeh'tsﬁt INBHE of 18 pblyeMboPRAULI - 9h APRMIA pHTerdbRS
apertures thr ough which the water vapor “conpri sing coagul ating agerit
can pass and effeBdfteisks tfcopmiajianpgsntgoériid@f digepltideroprana digpersion.
fl ow coagul ati on appar at us.

20 17.  The process as claimed in claim 16, characterized in that the aqueous polychloroprene
dispersion flows through a flow/coagulation apparatus, where the flow/coagulation
apparatus has apertures through which the water vapor comprising coagulating agent
can pass and encounters the polychloroprene dispersion in the flow/coagulation

apparatus.

25 18.  The process as claimed in claim 3, characterized in that the polychloroprene solid is
dewatered in the dewatering apparatus as far as a residual moisture level of from 10%
by weight to 15% by weight, preferably from 1.0% by weight to 9% by weight, based

on the polychloroprene solid.

19. The process as claimed in claim4, characterized in that the dewatered
30 polychloroprene solid has in the drying apparatus as far as a residual moisture level of

from 1% by weight to 1.5% by weight, preferably from 0.5% by weight to 1% by



2518. The process as claimed in claim3, characterized in PHAERR/057191
pol ychl oroprene solid is dewatered in the dewatering apparatus as far
as a residual noisture |level of from 10‘VJ%y wei ght to 15% by wei ght,
preferably from 1. 0% by wei ght to 9% by wei ght, based on the

pol ychl oroprene solid. 19. The process as clained in claim4,
characteri zed wgighhatrtittelydmeiatablydcbnB8OpYl byckdight dph.S¥iebysedight, tass! dnrihe

the drying app far residual noisture level of from 1%

by weight to 1.%@?%%% ﬁtg}’%lﬂotr?pq%nr@g?he(?abl y fromO0.5% by weight to 1% by
PCT/ EP2012/ 057191 10 weight, particularly preferably from 0. 1% by

wei ght to G05%lby pwetsghs clabasleid caimtl hechdrwatizdad timothecdried polyridpmprene

lid. 20. The: i i i , i i
That the dried il BRACEE A 6f ABEbE Ph8! g O ABEROUEL B ding

the efhd of theapraytusg phase in the drying 5apparatus. 21. The process
as claimed in claim 20, characterized in that rel ease agents are

added to the waie Eroic&s L8 iAd8s Wio, Bﬁzlr!xc‘?érjzgciig A DERE %ge%ts are added to

the water in the underwater pelletization process.



