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Features of polychloroprene solids (known as "CR solids"), and also of vulcanizates
produced therefrom, given appropriate mixture composition, are high resistance to
weathering and to ozone, flame retardancy, very good aging propertics, 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 usﬁally 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
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impatrs 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 isolation 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 roils. 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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15 2,3-dichlorobutadiene, alongside chloroprene (2-chloro-1,3-butadiene) for control of

crystallization in the polymerization process.

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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The polychloroprene dispersion is produced via free-radical emulsion polymerization at from 40°C

appar at us.

20 to 45°C from the abovementioned components by conventional methods (e.g. Ulimanns
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



"A pol ychl or ofo)rzg}lze/14 |4§9per sion is first produced by a conventfiC#&2012/057191

process. 10Production of a pol ychl oroprene dispersion A

pol ychl oroprene di spersion is produced with use of the main

formul ati on nenti oned bel ow (data being in parts by weight per 100

parts by weight of chloroprene used): 125 pts. by w.of water 100

pts. by wt tRsreie i bruspiristesontaa withdhe tojychiorapfens didparsivs dhe ptﬁif/chlcgoprene dispersion
di sproport iy Si I OX

0. 2ppt p by \?\/tlréa%) n@@%&gﬁcﬁje&ﬁn%%gglp@g ﬁ&w/cgy%Mm%%})pgﬁ u%? 3Ly altﬂé/ et %3%8? tube 4
f or mal dehydi‘éat Eddensed napht hal enesul foni c acid The poI ychl or Opr ene

di spersion is produced via free-radical enul sion polynerization at

from 40C  28e tppecitbrid’ QB UNRaADGVIRIBRELOREH, GRTROR %t&g%yap argus 5, where the
conveptional et hods g. Ul mnns Encyc ope ia o TR

Chemi 8try, p%ipltatﬁ‘%wly%b)rOPEGIE-SQ@ZOf)the Ithﬂblsylﬁwtmétl onis ter m nat ed

at a conversion of from50%to 70% and the dispersion is freed from

resi dual nmanhe ke serdd @ol\_//&ﬁbt@ﬁbﬁkﬁy&lhaetlthéﬂ Aahd ®m of a strand 0§% the form of crumb is
di spersion.is worked u the aid of the process of the 1nvention,

whi ch can BEOGREEMipEg d&’éngz@f’@}?‘luﬁv\énd ipEieh W diivesrritesicpterials can be metered into

pol ychl or Oﬂfe&ﬂa&erdill SRBih SheOed &r&ﬂ@ﬁﬁﬂﬁ@%b@éq@@ﬂt@e%&rptgﬁg@d&ﬁ RLALREREs 2 i in order to
into a flovv/f@ atl on apg&rat us 3. The f)ql]@ | or opr ene di sper si

can be dil it °r1°r99§ft§’?° P BRLYghdproRipssolidhefghe Wéefﬁll%wl coagul at i on
apparatus 3. 7 therein is brought into contact with the

pol y¢dl or ofihe repoth &Belfzﬁun%ff bir h@ym'ey&hﬁt@d OPERD Qi RPRES] ORyithR! \?hﬁ:l% there are
quantitati veﬁ/ngprem pitated Ehe fl ow coagul ati on I?Jopar at us and

in the pre 8 SEFERS 9 ﬁli‘)%r%thﬁtﬁa ber ppttigiss are retained. Beyond the upward protuberances 8
there are separators 9 in which entrained rubber particles are separated and then introduced into an

extracted air scrubber 10.

The hot rubber melt from the drying apparatus 7 is chipped in the underwater pelletization process
15 by way of a die and chopping blades. The cooling and the transport of the chips is achieved by way

of a stream 11 of water which optionally can have admixed additives (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 tale powder is optionally applied thereto. They are then

weighed into sacks and packaged on pallets or in crates.



The preci pi"’%’%}ltzlolozr/lI *iBe 4 1eads to the intake region of the FGGER2IVAyLO!
apparatus 5, where the 5 precipitated polychloroprene solid of the
invention is dewatered. The dewatered pol%/chl oroprene solid either in
the formof a strand or in the formof crunb is introduced into the
drying apparatus 7 and is dried. Additives or inert materials can be
metered into the material within the feed screw 6 or the subsequent
region of the drying apparatus 7, in order to influence the

properti es pafent HiginR0O! ychl oroprene solid of the invention. 10The

vapors are drawn off by way of evacuated upward protuberances 8,

within which there are stuffing screws to ensure that rubber
particles are PeRTafRRET SpB{Ehend therinipgmpglrhinrenrenssoldse elarg@tetibel is that en

" 9 i . . : ‘ t
Separators I BquebisC Rogatisaheed HPbbsh fs’a&%lﬁ%l} eliltoo-arc&@& p\_?ﬂ_[%lg »ﬁzgefraqgi)or

then Lntroduced into an extracted air scru .

r ubbe$ mel t fr GYHRTRESEPIERG S ps5aE ardibe polyahlarprpnseelid ¢pnsdquentiy derantitosr
pell etization process 15 by way of a die and choppi ng bl ades. The
cooling and. t heths pabapes tlaigled il Glafmbl Rshalaste@ i@ MRH MR poWRN 0Rbrede S{1faGEM
11 of water which OBtérl onﬁl I(}/géan have adm xed additives (e.g. release
agent). The chPP&&H oM PSP gUpMAIRI"Yom t he water by way of a
sieve chute. The residual energy in the chips vaporizes the water
adhering oA. t hehspwotaees cldinied i¢ alRinh®, Guapbesent ed: b¥ pdlyskibRaEhOfolwas m
air to pronot e sy | of tgffe dherent water. 20The chips are then
further cool ed™Hnd°t Al CHPORETHEBHIPEEES1 y applied thereto. They
are then wei ghed into sacks and packaged on pallets or in crates.

Pat eh® cl atns Thé prosess foaeimed olnatddig 3anchanieaidd Ng BRt YoB! aewpEene
solids, characterihzed in that an ..aqueous pol ychl or oprene
di spersion is 651 C&é%gpr?“ﬁf?)ﬂ‘%éﬁlfl%%‘?y Waflﬁog\%‘ﬂré]rngg%&m%corrpri si ng
coagul ati ng agent, and the pol ychl oroprene solid consequently

coagul at es?. 2. THherqerscas slamsdcinatlniedd, i chaek@iiradlin tHaaradtiedsi ZRebri Mert

that th I : b d i d f t | at i
(rac e POl YChLgEaRLANGARLI SRR L O SRR AN

that the pol ychloroprene solid is dewatered by neans of a dewatering

appar at us. 6:104Ttherqessces slamsedc Inaichingl 5, phadcadriaed in ahar et @leiZ adwitdted
L R , ¢

;?3: Il]% hg.pgg.\l‘lvgi ﬁdgfc%lopgﬂryn%hlscﬁfdoﬁag epre]:ﬁetlszgé Iaczildl (S:oo gdl %9 I?l)éanrgeg sthe? 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.



5. The pr 0c88%Y 8% ned i n cl ai m 4, characterized in thatPGHEP2G19€§7191
and/or inert materials are added to the dewat ered pol ychl oroprene

solid in the drying apparatus. 6. The profess as clainmed in clai m 5,
characterized in that the dried, dewatered 15pol ychl oroprene solid is
pell etized and cool ed by neans of t he underwater pelletization

process. 7.l11Thelhsrwesess anslamiedi HradalmrlOck:EardiﬁtéiLze&hﬁf}:aﬂEMgbléﬁﬁig la, nt Radd

t he pol ychl oropy, i i a_|l at.ex. The ocess S ai med
in cloal ?/n 7, char glgﬁsgglc}%gjﬁ CB[&H R T o eé‘%d?@%%r@i‘%ﬁ“’ins
produced by meephlprids, andfod dirinupetlfarer i zation. 9. The process as

claimed in claim8, characterized in that the wat er vapor conpri sing

coagul ati ngoagefe procebOLIRH; %ﬂﬁn Pl valel.vapor. ar Of a g %gl%s
i i e FYR

coagul_ati ng-agent 'sol ution. rdcess as“clai
characteri zed |Sﬁlutl?rabasc@)&g%ﬂumngi@eagecntcemmhutt Iof)lﬁ‘omZB’/OUS_/Edel(gW 66 Dy

an aqueous sol Lb@élﬂﬁ‘ p‘i@ggblg frro™3% 9901 %g?tglz;%‘?&;yc\%al lﬁ%%tij:ggg? 8{626@2%@918(1

preferably of netals of t second Thif
Tabl e of the EIl@¥mtesight® 357hey weiplsdwscdam tbt @iapwatingrgedt ablmick0,
characterized in that coagul ating agent used conprises cal cium_

chloride, nmBgnegi praceR! ArdfGed TPAREST UL BLE in ﬁllayﬁlllc;}' %ntac Cthe

and/ or al uminum sul fate. The process as cl ai ned
charact eri zed "9 M3ROT EARPTISBE §oAckialipgResle Hie Psbbfu@rpmnnmsaemon is diluted.
coagul ati ng-agent concentration of from 1% by wei ght to 60% by

wei ght, prater abk YprbdesyMag WddedVeh GiMimt9, %ﬁa’r@é?éﬁz ngngzt B%@ré] e:?cﬂ‘o%pr%e
preferably frogl 10% by wei %ht to 35% by’ wei ght,

coagul ati ng- ag KPergigh éFt‘ih (¥ Hesolfoemtagt a%fr@maﬁfif%ﬁew vpight tei 49%d By weight,

characterized Ipfbférﬁlﬁji fidfl 280 b weit %C§5°)IMJ§ hveldhe aﬂ@h%mﬁ’i%@p%referably from
conpri sing coagﬁ tin aent t he pol ychloropr éne di sper
di luted. The prog¢d¥sve |2§/°rmfdwq1$ht=cha§ﬂdrﬁn1@spo@r¢hlomeepdme@smm t hat

the polychl oroprene dispersion is diluted to a solids content of from
38% by wei ght e $ERedlas whight in EiRIErARkYCTLOM ARYERN WALON 1000) kg%(o

ht, and rticular referabl from 20% by wei ght
vvel \é\ﬁ o based 3%33{ KEPOR4F 9#%11 rocgﬁli‘eei’féy‘é‘i%‘ifé?@l %ﬁ’ersmn are used, preferably from
80 kg to 250 kg of water vapor / t of solid of the polychloroprene dispersion.

16. The process as claimed in claim 11, characterized in that from 10 to 40 kg of
coagulating agent /t of solid of the polychloroprene dispersion are used, preferably

from 10 to 25 kg of coagulating agent / t of solid of the polychloroprene dispersion.

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



The proces§W POPAFHRA in claim9, characterized in that frif/BBRg057191
to 1000 kg of water vapor / t of solid of the polychl oroprene

di spersion are used, preferably from80 K§ to 250 kg of water vapor /

t of solid of the polychl oroprene di spersion. The process as clai ned

in claiml1l, characterized in that from 10 to 40 kg of coagul ating

agent / t of sokdightgfartichierlp pteferdillofrop 0eie beliveiaar (81008 8Y @elyfBascd on the
preferably froﬁkﬁ@m&ﬁ g&dhgnofmggﬁgulating agent / t of solid of the

pol ychl or opr ene |spePs on. CHRe process as clainmed in claim 16,
characterized in that the aqueous pol ychl oroprene dispersion flows

t hrough a fAlow Baygedesst dsoeimpp ar eloiusl9, wheesaerizék inf thawhe daglip@idhitBoprene

appar at us has t i t wat er. yapor. coppri.sin
coagul ati ng aggsgtﬁ& ré%rélgglgsi}sa&g%g q%%%ﬁ%{teagghet Flnede%f(ﬁ\ﬁf/c&ﬁ)}(%% 8%%8 ne (e drying
di spePsi on in taeearftksw/ coagul ati on apparatus. 2518. The process as
claimed in claim3, characterized in that the polychl oroprene solid
i s dewater i | DO t far r.esi dual

moi st ure. | odel o oo SO0ty ne ey R B M Sle S gogea o
from 1. 0% by wehgtitterrip theumnésrweiel nefetizatiersedeesn t he pol ychl or oprene
solid. 19. The process as clainmed in claim4, characterized in that
t he dewat ered 30pol ychl oroprene solid has in the drying apparatus as
far as a residual noisture |level of from 1% by weight to 1.5% by

wei ght, preferably from0.5% by weight to 1% by 10 wei ght,
particularly preferably fromO0. 1% by weight to 0.5% by wei ght, based
on the dewatered polychloroprene solid. 20. The process as clained-
in claim19, characterized in that the dried pol ychl oroprene solid
takes the form of rubber nmelt at the end of the drying phase in the
dryi ng 5apparatus. 21. The process as clainmed in claim 20,
characterized in that rel ease agents are added to the water in the
underwat er pelletization process.



