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WO 2012/ 143336- 1 - PCT/ EP2012/ 056958 Pol ychl oroprene solid having

t hi xot r opi gy8LYPenLies The invention relgtes to solid PCT/EP2012/056958
pol ychl oropréne, to processes for obtaining and isol ating |F{, andzto
the use thereof for production of rubber vul canisates.

Pol ychl or o re roduct.i has been known for sone tine. By
free-radi CEM@QE@F%M%WWI or opr ene

(2-chloro-1, 3-butadi ene), latices of polychloroprene are produced.
Such | ati c&%e atventwhselateefetati@ otyohlbmpiehe t€ probexds foff oitdihiag applsbaadd on
as "polychl oroprene_ .l atjces"” or. "polychl oroprene dispersions”. In the
product i on?m{'ﬁgheﬁﬁﬁglﬁ?f’é&’é?rgdﬁaﬁ?gfoéﬁ VU SHET sifi er systemin an
aqueous nedium This enmulsifier systemis generally anionic in

nat ur e; i nPplgtldoropees prodaenioortiag t@en Gadwrodore sonk0tisy.s Be nfiteeandical| exmlsion

enconbasecEOURFALCH Pori ARAPEY, LR naPBin ‘he orRako pREets T

pol ymer i zaptodncedarsuble latived i aad extbobyeférbedr ralin ftheecon@gh ©al thisnagpliedtion Sasor
by redox sygstle1 . In géﬁ.ner,al « ﬁp‘alecul ard.weisght,,regul ators such as

ner capt ans OF° Xanthogeh“di SUIFSHI A8 PEFe M Ed ised. I n sone cases, the
nol ecul ar wei ght of the end product is al so adjusted by

copol yner i bathe prodwitioh, tarhploarersaandadhbsadbs eqereuitifialseaanapenatudohemedium.
sul phidic fonds, formed. . The desiy ed sonyersion, i.s. established, by,
stoppi ng the réaction w th &St db1°ECr'ddgent " Bt yEhT SPogrent come
pol yriBr s asgtaisasraaisenisaie dhbyerferadec eagerit iwdlchcthe pelymasizariamal yerfoheed
degr eo of - GHBP-EFORERT frmi RGP a6 e it B 30 3o Bl Feriuof can 27
pol ychl or oignel ipohstmer Seewhiicd) ilidaters vebyrebevnystemw, In padei, at@dcylahivgight
and par ti cul acly. high, clxstall hzathon, tendsnel ¢\ JNOSe Midh Bse ne
parti cul arlrf |gsh crystmacHDzat?oﬁ1 gfide C)P areided B Ilﬁg?l%}%lc@s ¥4
appl i cat i omdlsubhecigithd slievas pselattas alsd iBusoddhigrespaljhérizatidnowigr sulphur and
crystal I'i zat.ion tendenc re | oyed .i n nuf act ur.e of .
Choador ar b HREREEr 8¢ SysEPe PR el Je PR BbESn Sirpgughed by
noul ded andtcbpijett raniomithdeditaid feagdests, and f oam rubber 25profil es.
For processing, the crystallization phenonena therefore play a very

i t ant ||l zati i tood t I i
| nportan I?gfafgl#ar%r%é?% ﬁ)ogr:mze%t %1%2 é’léasr?‘"il{%e%,% t g Tee %ssrergt?aﬁ] c?fﬂt;r&a?%?a@%?y? Stlllen

har dness as occurrence of wh
enhanced pansialligitan| {endency, othet potpeeraviscmiy able itar digmi thg degrea of prior
rever si bl € RLQGRSS and can be reversed as often as desired by heating
or dynam c stress on 30the crystallized material. The crystallization
tendency can be adjusted through the choice of polynerization
t enp@Pat ur @hdpridrag disalesqy @blyaderoprand mtymest wigoll have véry &iw, dow, medpretehthighe s
of less th g - 336- 2 - F P20: . .
pol yent or opp bRy ANl Rt LRAOAE, BaRATRy tiat prativaton
produced, whideisy arcaisqaxtlitgvdlafor gppdigitioaln ée fdhesiaghesirnyBs cdippd vidst oo
In the cas I i i r.at - .
pol ychl or o%?g%lelﬁ%% y%%@ééy\zf\%%c% \%/(g%g t%o#lvgﬁlrf%gggﬁf ?Igdg t|r%1nmtb léeﬁ er%%lﬁts’
and are suifataiglrebbbugation kgdasi lyatse siovided andbgection-owusled artieles, aipt fhmesehber
SIn additi %Fbﬁlés.he use of conononers is also suitable for nfluencing
the crystallizati on tendency of polychloroprene. In the vast mgjority
of cases, the dispersion of polychloroprene in water thus obtained is
subsequent Fyr deerossinge thez stysbllizgmy s plregomenae thesgdpo trlayt Ar vay Hmpatamorpieon
of the proql-},l%rt - al ' ' ] j e t - t.he
majority is raélgzgﬁd'g% ﬂgg%%%t(?lﬂgo%t 12? g)!;l@gslﬁﬁ 'h!;u%}lesyas a ?a‘ﬁctgo% 0?)§torz}%9tumte,
the occurrence of which is enhanced particularly at low temperatures. The hardening is a

reversible process and can be reversed as often as desired by heating or dynamic stress on

30 the crystallized material.

The crystallization tendency can be adjusted through the choice of polymerization

temperature during the polymerization. At polymerization temperatures of less than 20°C,



10coagul ation and sent to its final use as a solid product. Solid

pol ychl or ORF&HE Al GRs 0!l 1 d) and vul cani sates pr oduced t her eﬁ&?}@p%ﬁ/ 56958
not abl e, given appropriate blend formati on, for high weathering a

ozone stablility, for flane retardancy, very good agei ng propertles
gﬁgﬂ gtalesm ﬁlﬁah(% r|e1!16t éolglgngrcsi f%.a I’lllllgCg.?l pzlgq%zaglo ten %1'103;[ aarg per?&uc%m \Wch are
characteri s&mc@aranﬂutablh gy hdicsiveasppliesios tIanhtecas&/uf € avlymaiagorf mmm&dt
from pol ychI Qr.apt tlces Iatic S Ver,

those’ or ” nardr abe ARLRblsp e, POl WEr v v PRt dhplsy o
tensile StBtﬁmglﬁﬁor\alcemgﬁsloﬁmbaérphj’d&akalﬁﬂﬁtaiﬁﬁdjm us, and at the sane
time also display good sol vent, chem cal, oi | and fat stabi I ity. 20As
ment i ned bq t emval_of t he. p r )

di sper Si on?rll sgfmon }he 'y f";’lcg%n[ﬁrci)nlommﬁS ed a(n?soy gu;)fg]i ro%ﬁencﬁlgr £ hc S%mzatmn
pur pose, atandﬂbeofmﬂyoﬂlofdpeanent processes are known. By m xing the

pol ychl oroprene | atices wwth a coagulant, the emulsion is broken. For
thi s purpose,,.i ) a aul o
LI PUT PORE o BB B MR 0N AR PR B
been pr odusercanantbr d@ridnarlncrnzed (bo mdssingomeserbgapoﬁahmcgld i pa@on ofthefpooduct
exanpl e w r a acid.. C

acidi ficat irogtﬁl%lenghl %S(ﬁ FL {G ustnta se as cl)%%p l%ut the maléon l}i is fregcpn Xt;) c%{:rmg wilE' 15 by
pol ydAl or opeanistioraand ssotcsmsrfmaglselaea:ioﬂldlpyides (sal ts containing

pol yval ent cations such as My2+, Ca2+ or Al 3+) additionally have to
be added t t e_.
amount of S aPapaihthe (CHOMATLARI L ol Btrdghm HE mBbR e,
of the sol kpgoprite tlhd ﬁ;ammom,lfmehlgl‘r whaldrvg byd dnzgmgeabiﬂntbu rﬁttrsﬂao!b retardancy,
precipitan I Gh.

7 mpor ¢ ang Bl s b AN GG  FABeic IEBPfh"
washed wi t khenaitads. iThey Yavieagoge nenipmivkispropertiest eqodtabasnemtenlste:s and a high
preci ﬁl t ant,.,Wi:gh L eads to econom c and ecol ogi cal problens. The

pol ychl oroprene 1s in some cases WO 2012/143336-3 - PCT/ EP2012/ 056958
obtained in the formof large |unps, which in their interior contain
e er still Vimnoristipt fatesd iR belydoronrensxlaierss (R dticpd hawstvalues virg saliBoto
known fr Omtﬁo@ﬁopﬁét%l ek v‘hﬂ:@ﬁmattéggy x%g#h% 'eﬂﬂlcﬁ?‘r}e&ﬁe Shalt heglog%’ati&bgt
action of er tenperatures an evat e ressures, )

addi ti onal b&@k |ao¢1mﬂnle1, @od pighy sane Gne aehéaplaﬁfgwb@évem&qkﬁmle@l pribehdclit

i s subj ect edy ;8 considerable thermal stress, which leads to a
deterioration I'n the product properties. Typically, polychloroprene
is renoved from aqueous di spersions by freezing. This involves

cool g belwwnetiendd ehoxp.nge pepevel of thehreolyedlosemirne phbdsefreny the dispassipthés
CR | at ex. |tﬁ)1c§ah§"a€c9hﬁf>§ﬁe@ﬁ SHPSSMCRY (iDANLAY, HALREr Sife@H: Srocesses are
condi tions, the polychl or og@ene 'S resent as a coagul ate 10and can
be separ at &EOWT: @mmlﬁegélqw hlome@ee atigqy Withdegoagudang the apgulsgn is broken. For
coagul at i omp;f 3tBsseSHif bs-gsmttbms@ bghstmrard' QYA | @ RUFROIRS sohhb@a
latex is frozén in thi | ayers. t hi's pufpose, coadul ation ro ers
cool abl e f rceruiatee ‘qufo(éR Hafiges H@é’h @évée@pewduwﬁuleﬁeraaléaimmmn@ewm bit o
the GR | at %dmtlo«a kRt Rk g vAfd, hﬁ%@az%daom B Lxﬁé %dl ﬁ%‘%ﬁnﬁ@as&sh%ére
rotate, which freezes on the surface (US-B 2, § . Thethin fil

of CR 15coagdifisttiondninspigeientsior earnieiel odazeaiiqnhed thﬁopcrlmh Wnrwaaa@cﬁpa;gemg
and passed efé@‘moliﬁ@@(sﬁfs Bhtaifthk pgll)f§aqtj:n9§eﬁ§)n§ éﬁ'&ﬁ hey *@%'A@ﬂ) Hdﬁ)i%ﬁa?iﬁ/%ﬁve
US 4,103,074 deScribes a proceSs for coagul ating a pol yner | atex
using a scitebeaidedaderacidaher ei n the pol yner latex is coagul at ed
during conveying in the screw channel. US 3,926, 877 describes a
process fora kigQlb&dR%h BisTRHMBORE 1arPBIEAN FHOE o ERediBl/RX 1d RpIX&Ehplete
20wi t h an aqueous carbon bl ack di spersion before being adm xed with a

coagudfant . PrsBitaiagd fhgselisphidBetemeitisnes slibirely bezefameniis plerregipi@niygmain in

the product, which can lead to a deterioration in important product properties. Therefore, the
coagulated solid is washed with relatively large amounts of water to remove the precipitant,

which leads to economic and ecological problems. The polychloroprene is in some cases



25l sol ated pol ychI oroprene solids are stored internediately for use

as CR vul c ven though they have excellent |ong-t [
stability, %Yrk% 212'3%% have unlimted st gﬁi lity and st orabfﬁﬂﬁgﬁzp}gwss
Duri ng storage over the course of tine, a change occurs in the

pol yrner praper t icula . erease in owabi [ it.y,
i o1 end b B & Rfedthig, Shiehaf et P PER it ¥ Srigftore
I mpai r ment OBflapx ocassapietiptiant.i s mani fested, nore 30particularly, in
poorer kneadability, spreadability and sprayabl lity of t he _
b ocessi ngE OB SIS ERRAS B H BT RS UCB05s IO G B M
di sadvant agﬂﬂt),eratdil& adlor dlepatd) pladsoreqpme vy ddditioms bitkat & kldeolgfat andshear

I hi bb
nown> e AL SEAt FofloO &y RYPEIACC s CIREFac i dEe Ao st ot TR ©

easi |y as tlkatioratfonriathapeddudt phiperties. especi al | y when the rubbers have
el ectron-w t hdraw ng substi tuents such as Zn, d. The pri or art

di scl oses t 5t henn .invol ve
s or AT RO e R RS SR s St Tt MRy
regul ators codlmgAwln\so}asfrdeyngmtmeﬁ apuiandupiﬂde th frecad clie ER 1agey. Ihahfe:otlﬂseof
di sadvant agg, g uelgﬁ‘l{am VY s t% & %é”t rcﬁlguo AL Ot b5 Qe KIOMN L S
t hennooxi d3t1 egt a T6h™ By~ e 8? FUSEPESS PR as°8 %}
ext rdders, aintycdncbmwpamgdtﬁrmm thohqeals ghasaei ght . This so-called
mastication is very 10tine-consuning and can cause high processing
costs unde L cunst a The udes

attenpts t gn ?rﬁgﬁugrﬁtgg H S0 egurpa%on rat&is sufrﬁgterét? high ttor trrasg c())sre%ghreg%kzlateﬁ &
exanpl e, adcbizd¢n iorhint)fay@uIththrs-pmmoteapafmgmlgtlcmrgHms mo@h&ifmnt nhamsﬂdehave been
agents, f Ole et 3 pnﬁl Whid grgarg}ngrrgest{ il 1te r(ﬁi ?at 1}nDr & ﬁu als W& a 19h lgtft]xe
pol yner formed. he prepara i Of “of |Cg?'| vi scosity

chl or opr enéaypoksyther satabgg valglchi ﬁlg:zctshm the aurface KASHSS Zat@rmﬁh ThS tipofilh @i €R
duri the ol ri,zatign n nity e of the regulator
addi ?lgons £ égu%%end ice is rem oved mt}e ro?ler\ﬁlrhascragﬁrealpl Fi:doon t enper at ur e,
t he degree of converS|on and the desired pol yner V|sc05|ty The

addi tions dhe pegubditiorleseaduiitiier asokitiby phrawssest &/She1G3ldd dateripes ¢ ipowbsarfor

nmononer con f [

S0l i d pol yehTapLarEpovmeri kYR S5be il WISERNEORL S BhHLP
advant ages dﬁmngwemsaﬂlﬁlwrt:\yphf@m@ a process for obtaining and
isolating it. This object is achieved by provi sion of solid

pol ychl or Oﬁfsei‘@zﬁ%ﬁ %gscggespa.oﬂrg&gg R APk ﬁl&e et W30l AUL BF 1atex is mixed
t hi xat ropi ¢ propérties. Thixotropy Is generally’ understood to nean a
chang@ i n widces pqugousscasbdpulbiecki dispeosiont pefpre dieingbadmixesh with astvegrlantThese
effects ar es whi ch change over the
measur errent?ogg’:afr%e%%%%dgﬁ&égr%g(?%%lﬁ“?ﬁa t1§ O{ly@}e?%re of the present
invention is the 8ropensrty of liquid substances to be converted

t enpor ari | Yh 031 888 @eclasepne rredesse bos i nrgduging copmealated tiempef at tynidetisy
mechani cal ,3ctiPWeREAr S,

kneadi ng) . E’I s pr Om%ﬁa%ﬂ%‘é@gﬁ?@%@!&laﬁt 1§E}5 tljlrre %?’?%en of t %X%%pﬁeasnllné%e
action. 30SPRiiagnifdlyyneansofanmenaoagls. @dlsaprlmerdteafb@rq pecipitated.

pol ychl oroprene pretreated by shearing has a decrease in structural
ordensand, 1@fadd\SlRBRoptdniBoliRNird ﬂ&@@ﬁﬁamtataa&rfyptge @lCRON G hisALs, BST -
This property has the advantage that the CR solids have excell ent

mi sci bi | i t yhough gy dnye eeslleaniangtese aseabrtpbiliy, tiex Ao setHere welited wiability
WO 2012/ 14%3@@@1’3@11&)}3 @t{rﬁp%%a%/eog’\@f’)%% Poﬁﬁt:%'f%e)/a cflznl%e %b&i@ﬁ thi olymer
viscosity occurs over the course of tine, possi bl e for
processi ng PEIPATISS t BPIF Stafticglagdy apainpigirs leﬁlquﬁbé@ tvﬂnﬁe leads %?é@ntldﬁﬁtbﬁﬂe
requi r ement§, ffmdih & rﬁ%@&%ab1ﬂf}pcﬁ§ss 'uﬁgalhﬁ?‘:gy%tfrp)foceyaﬁh{yhﬁsx%ﬁl@égteg more

property IS prefera determ ned by neans of the Brookfield
30 particularly, in poorer kneadability, spreadability and sprayability of the polychloroprenes,

and in less favourable characteristics in machine processing.



5 nmethod. To determine the thixotropic property, the inventive solid
pol ychl oro ught into solution, preferably in or

sol vent s, QV(?Q@@ lr%?etsol n benzene, tol uené cycl ohexane. gﬁ‘?ﬁﬁéou/%ﬁgsg
solution of solid polychloroprene is subjected to pretreatnent by
shearing b of a.p eI | er sti and. t he . vi

reaour od adarvan e RaRE PR, HEroEsERbi R bR s Ky viggosio
pol ychl or optlgtigorbretchgpeshangsidi mblice Axeis twall lslﬁ:ﬁ)ﬁll the hstiodtiodrofasynthetic
pretreat ment ,on a honogeni zation roller. Th vi scqsity (Money
144 at 1008CREIRFBOTEHES frear rﬂaﬂ}awﬁ“é@falgiégr sxgeciall e s mps A
frequency efectpunebittiedwiBd buBfituenhtd) QHRIANYZ AL OThel gHdr &t dikdlodd@ Snc@lod® for
been Eound t hat }'?Q még Vi SCQsSi t de rades only slowy at about 20
cycl ed on HHEEEIHBEEN Rafesiiabal | PR ys@2aten PP delkdxanthegen
reducti on Hﬁu@m&ﬂsh@wﬁl&wégﬁré@mm zation roller is understood to
mean a roller which is not suitable for mastication of a rubber. The

honogeni zat i onroII dlffe om rrastlcatlo roller |n the | r
specigfi c ent’[r8?’d’y9°? 'EYH%“rpé uce ARRE @We?%’?t]eﬁ%ﬁ@"a&@g?%%btaf“i’é‘vé’%g“vﬁbr
th he malst i cainbwids ?iﬁ’e%ﬂ:{toﬁ i&tk‘ée@oxdﬂssf[th&iﬁlbbﬂﬁhrt]@é df)éﬂﬁiaﬁ?ﬁ Nyffigéanﬁ faabm?]ra@ﬁss
ence | oweri 0 e Vi SGOS|, t as n foupd that the
i nventive i’%ﬁ%&s%ﬁﬁ?gﬁ% E%P&’ﬁﬂngéh %P@F‘(‘-:l?ra‘ﬁq@“ ’Ead?iorfégedfm@maé‘o‘?ﬁ very
pol yahl or ofifmerensdiniRes tartawziredd JhasssBgeostpimaciend chyunteans. of an
enul si on pol yrreri zation at a poI ymeri zati on terrper ature greater than
30C, prefe 50C. nven urt her

:rgbl Eté%ve %1 5C an ﬁjl on ‘III
relates to p‘%&%e PoF eissglf%etr?%g WUFPtH P a’inﬂ}“ﬂ‘@e f yREATUSE gpPRsAss of
sol i ds, wheslgthiorapresd Bacixsmple) @ﬂﬂhﬂoﬁbﬁﬁﬂ;ﬂﬂﬁcdﬂtzﬁrﬁﬁg Sigiiic LisirC@RtREAREs,

wi th water .vapour, conpr.i si oa tive
0l 14" poly SHIEaPOIF BREPEBRGHT4PRLE ToIeGHAs M5 HEr O B PR dpmied. Al Kiown
sur pri si nglisythe bi‘&ﬁar@tﬁ@dﬂdﬁghpﬁ@pﬁfyt dhloddprérl Egaos,ﬁie'tsdayma!lrimg h}h@ﬁﬁﬂrt%gm{aﬁﬁl
been . infl uence tere th rocess accordin

Prvedtton. SBUEH THBEGH TG SGHYEnITbY ERERE A rEBURAr S IR st i pdditons
pr oduced byrecmmeem d@ﬁﬁientpfn@l@@ﬁﬁ)e&nzétton ponefesinag iy degire of @hwsmmand the
strand for inthe formo OTh re'. it d sol|

pol ychl or og]FSérﬁ% pog'mghggcéqf%n{' C@&S’&? &t é W%@O‘l&@%gﬁ‘fﬁ‘a |lbenmade at
suspensi onpandﬂirm()mmafoﬁvahd:m dewat er ed i n a dewat eri ng apparat us.
For exanple, it is WD 2012/143336- 6 -PCT/EP2012/ 056958 possi bl e
here to us Sei SCrew teri

dewat er i ng?tabspar aq) & |°§ %I kne“v'ﬁnggg\gtgn%r& vabsPéA p§§'61§18r($3§ﬁ? Iw“‘\ﬁnll?gs flow
dewatér ed sindraochnpmﬂsy&dhcﬂnbmgr&mmta@s tri pectesybiiwansl ©proaesel foti dbuining and
apparatus. . pgn rying apparatus is, for exanple, a tw n-shaft
extruder, & ng screw or a drying 5 kneader. It is possible with
preference to add additives and/or inerts in the drying apparatus. It
i s thus podsishibgct o @picveraby provisiohudrsokd pblgchporogiomt bgsed pe polyeidorofrediene
i nventive I rene for any requirenent. Additives for

i nfl uenci ng%{;%ggorpﬁ)av}/ Elflggtpoglcgf?qelétlfs are preferably, for exanple,
stabilizers,.accelerators enuIS|f|ers, al kalis, ageing stabilizers,
vi scosi t y- iThixbwenycs ﬁ@emliacmé@“‘&tmgl @iren al dhangs ipossishy s & dunggen af fime at
convesntion 1V i.tro 0
carban d o%ﬂé%?%%% s S ety o Bl S ARty MR R P e
t enper at ur e@asuil'dwni e iinewdsesakipd ingbt yasd bhthe pmeamelnwaltpnm‘thc a;tobgns;ty of
pel I etizedy; f. und r 2f i [ cool ed. e

pol ychl or op ene I sﬁ%r tsol %nalgn\g%e% %el%ﬁnggfﬂ; téaz]t 3{? V\ﬁ COSH élgrclonsmm
produced bymreahse bf médamml Iastlcm:‘shqzmihg ffer «i:mmp]e(snmnIMalpmg meadh@.im
is effecte [ r reat er than 30C,

pr ef er abl ygf?ggns gh%gg%oa%ﬁcf @%&BS%@%%& lgaga % bet ween 35C and 45C,
the polynerization conversion being bet ween 50% and 80% Excess
monoABr i sSrmnevgs dyinvedine sofiticraciUsohtl pelyohlatopiche ateirentedt oy shepdnzglens a

decrease in structural order and, at the same time, an increase in structural order at rest. This
property has the advantage that the CR solids have excellent miscibility, kneadability and

processability with other additives.



The wat er vapour conprising coagulant is formed by neans of water

yapour andgﬁgzgﬁyggzébcoagulant solutlongaThe coagul ant SO%&%&%&H%%%%&S

is prefera us solution of a coagul ant conposed
inorganic salts, preferably of netals of the second and third main

groups of riodic Table. 30The coagul ant u i ef er abl

0o ob um h P BT Sren i FRRTITD P VR STt SO o e BPalt I b

chl ori de apticesinglctisrbdidristitsSell RhiatLCR (Ws 20 b2/ 8183860 the requirements of the

- PCT/ EP2012/,056958 Preferably, the coagul ant solution has a coagul ant
concentrat i eiﬁﬁﬁﬁﬂﬁgl‘g§%§ wei ght and 60% by wei ght, preferably

bet ween 2% by wei ght and 55% by wei ght, nore preferably between 10%

by wei ght &nel t3&bobi phe;begtljttas pbaaeay @Btehﬂﬂﬁe&@ﬁ@iéh@néf ©0IB#bdk@BLd viscosity

Pref erence Iﬁkﬂ ¥en to dll the ¥ch|or rene dﬁfpe S|on prior

to contact " GWEF@F ?m@oﬁﬁ? i My ggﬁ?éﬂ PphychiproRrepe; e
t he pol ychlbmugmrmmesmﬂts)pepﬁfmw s pigediersalvbnts, dih Hi@dﬁbl& & BerSid @Suene,

o oe o BTl ity o Rl B Soogetar St peren

by wei ght, siaggthyaneanher A0bpet safrapsenke dgcsm@rlameﬂuretf@sautshan@ll | uti on,
preference is given to using water, nDre preferably demi neral i sed

wat er. 10The | uti on ort ant at not.Q

congl ut i na?1 %Iﬁh%r?&Opﬁﬁt%Ei?iﬁ gR' BHIVE A deO FEBRLF afp%ﬁ‘a%ua%%? viscosity
pr eyéolt ed eafterragdeisathenbei a hcﬁndg’ﬁﬁt;atioh rolfer. aths glenmb@t&ﬁmaw@gw ae100°C,
optica t he cont act en the i spersion
o Che vopathpbLRe SR (el ae at o Muifion SPhpRMGAY of Rsfbibrbre g
[ fs gi vEn t oomsgengataﬁ rbloar Jlgﬁ)a aksg bedn fvmtdehat\ﬂ&p@abl fwgggltﬁdé@ﬁ@es%ly&mmgzl&
of 15t he po e er.si.on a to

vapour perIo é%’ﬂé 9 g enﬁst"&%tﬂ“gf F“SL ‘étalﬂf‘ E"ptﬁ EeidB‘%mn I"h‘\ﬁg

addi tion, Idgtho 40 kg of coagulant are used per tonne of solids of
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The solid polychloroprene is preferably dewatered in the dewat eri ng
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to 1% by wesfX’C. nore preferably 0.1% by weight to 0.5% by melght
based on the dewatered 30solid polychl oroprene. WD 2012/143336- 8

- PCT/ EP201%{19 ﬁl@gé}%n further relates to a process for isolating and obtaining polychloroprene solids,

wherein an aqueous polychloroprene dispersion is contacted with water vapour comprising

25 coagulant, such that the inventive solid polychloroprene coagulates.

It has been found that, surprisingly, the product property of the solid polychloroprene has
been influenced and altered by the process according to the invention, even though the

polychloroprene dispersion has been produced by conventional processes.
It preferably coagulates in strand form or in the form of crumbs.

30 The precipitated solid polychloroprene is subsequently separated from the coagulation

suspension and then preferably dewatered in a dewatering apparatus. For example, it is
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The polychloroprene dispersion preferably has a solids content between 20 — 45% by weight
and a gel content between 0 — 10% by weight. However, the gel content can also be

25 increased in a controlled manner.

The water vapour comprising coagulant is formed by means of water vapour and an aqueous
coagulant solution. The coagulant solution used is preferably an aqueous solution of a
coagulant composed of inorganic salts, preferably of metals of the second and third main

groups of the Periodic Table.

30 The coagulant used is preferably calcium chloride, magnesiom chloride, magnesium

sulphate, aluminium chloride and/or aluminium sulphate.
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In addition, 10 to 40 kg of coagulant are used per tonne of solids of the polychloroprene
dispersion, preferably 10 to 25 kg of coagulant per tonne of solids of the polychloroprene

dispersion.

20 For the coagulation, the aqueous polychloroprene dispersion is added in a flow/coagulation
apparatus, said flow/coagulation apparatus having recesses through which the water vapour
comprising coagulant can pass and encounters the polychloroprene dispersion in the

flow/coagulation apparatus. This coagulates the inventive solid polychloroprene.

The solid polychloroprene is preferably dewatered in the dewatering apparatus down to a
25 residual moisture content of 10% by weight to 15% by weight, preferably 1.0% by weight to

9% by weight, based on the solid polychloroprene.

In the drying apparatus, the dewatered solid polychloroprene is preferably dried down o a

residual moisture content of 1% by weight to 1.5% by weight, preferably 0.5% by weight to

1% by weight, more preferably 0.1% by weight to 0.5% by weight, based on the dewatered
30 solid polychloroprene.
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WO
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vulcanisates. The invention likewise provides the vulcanisates comprising the inventive solid
polychloroprene.
10 The invention is illustrated in detail hereinafter by examples and a drawing:

Examples

Production of a polvchloroprene dispersion

A polychloroprene dispersion is produced using the base formulation below (figures are in

parts by weight per 100 parts by weight of chloroprene used):

15 125 parts by wt. of water
100 parts by wt. of monomers
(2-chloro-1,3-butadiene or a mixture of 2-chloro-1,3-butadiene and 2,3-
dichlorobutadiene)
3 parts by wt. of  sodium salt of disproportionated abietic acid
20 0.5 part by wt. of potassium hydroxide
0.2 part by wt. of n-dodecyl mercaptan

0.5 part by wt. of sodium salt of formaldehyde-condensed naphthalenesulphonic acid

The polychloroprene dispersion is produced by free-radical emulsion polymerization between 40°C
and 45°C from the above components by customary methods (e.g. Ullmanns Encyclopaedia of
25 Industrial Chemistry, Vol 23A, p. 252-262). The polymerization is stopped at a conversion between

50% and 70% and the dispersion is freed of residual monomers by vacuum devolatilization.

Process for isolation and recovery of an inventive solid polychloroprene

Fig. 1 shows a schematic structure of a process according to the invention.



Melt viscosity profile after pretreatnment on a honogeni zation roller
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pol ychl oroprene. The decrease is asynptotic towards an equilibrium
val ue. AgeiThg pprppsichiteie Dbpeviblit@theSathi@Sregion of the dewatering apparatus 5, wherein the

inventive precipitated solid polychloroprene is dewatered.

10 The dewatered solid polychloroprene is supplied to the drying apparatus 7 either as a strand or in
the form of crumbs and dried. In order to influence the product properties of the inventive solid
polychloroprene, additives or inerts can be metered in in the feed screw 6 or in the downstream

region of the drying apparatus 7.

Via domes 8 under reduced pressure, the vapours are drawn off and the retention of rubber particles
15 is ensured with stuffing screws in the domes 8. Beyond the domes 8 are separators 9 in which

entrained rubber particles are separated out and subsequently supplied to a waste air scrubber 10.

The hot rubber melt from the drying apparatus 7 is cut into chips in the underwater pelletization via
a head plate and cutting blades. The chips are cooled and transported by means of a water stream

11 which may optionally be admixed with additives (e.g. separating agents).

20 The chips are first separated from the water by means of a sieving chute. The residual energy of the
chips evaporates the water adhering on the surface. In addition, a warm air stream can promote the

removal of the adhering water.
The inventive solid polychloroprene thus obtained is used for the further property determinations.

Thixotropic property by means of the Brookfield viscosity method

25 For the determination of the thixotropic property, the inventive solid polychloroprene and a

comparative example are dissolved in toluene.

The comparative example used is a solid polychloroprene which has been obtained from the
abovementioned polychloroprene dispersion by means of a conventional freeze coagulation with

subsequent drying in a nozzle belt dryer.



It has been found that there is a change in the ageing properties of
t he vul cani L.ch have been produced with the inventi '
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The viscosity is measured by means of a rotary viscometer of the Brookfield DV-II+ brand

at 60 rpm, spindle 2 at 25 °C.

Tab. 1: Viscosity profile after shear

Measurement time/min Viscosity /mPas
00:00 170
00:01 178
00:02 182
00:07 186
00:22 188
10 The viscosity profile indicated in Table 1 is found after the above-described pretreatment with

subsequent viscosity measurement.

Tab. 2: Viscosity profile after storage

Measurement time/min Viscosity /mPas
00:00 230
00:01 202
00:02 198
00:05 193
00:10 191

The viscosity profile indicated in Table 2 is found after storage of the polymer solution described in

15 Table 1 at 25 °C without shear for 30 mimutes.

The polymer solution produced with the inventive solid polychloroprene has thixotropic behaviour.
The viscosity thereof is shear time-dependent and approaches an equilibrium in an asymptotic manner
at constant shear. From the state of rest, the viscosity in a measurement accordingly falls down to an
equilibrium. If additional shear energy is introduced into this solution by means of the abovementioned
20 propeller stirrer and the viscosity is measured immediately, opposite behaviour is observed; the

viscosity rises towards the same equilibrium viscosity.

A polymer solution produced with the comparative example does not exhibit this behaviour. The

polymer solution has structurally viscous but not thixotropic behaviour. The measurement after
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For the determination, the abovementioned inventive example and the abovementioned comparative
example were compared. Shear was introduced at 25 °C in a laboratory roller, which has a roller width

of 30 cm and a roller gap of 1 mm and a rotation of 10 rpm/10 rpm (front/back roller).

About 200 g of solid polychloroprene was used in each case. A Mooney viscosity was measured to
ASTM D 1646 (Mooney [+4 at 100 °C).

Table 3: Melt viscosity profile

Type / pretreatment Inventive example Comparative example

ML1+4 /ME ML1+4 /ME

Inventive solid polychloroprene

0 value

56 51
Inventive solid polychloroprene
10 cycles in roller

48 50
Inventive solid polychloroprene
20 cycles in roller 46 51

It has been found that, surprisingly, the inventive CR solid exhibits a superstructure, i.e. the melt
viscosity (Mooney 1+4 at 100 °C) depends on the pretreament of the polymer. While the comparative
example, in spite of a pretreatment, has a constant viscosity, the viscosity declines for the inventive

solid polychloroprene. The decrease is asymptotic towards an equilibrium value.

Ageing properties of vulcanisates

It has been found that there is a change in the ageing properties of the vulcanisates which have been
produced with the inventive solid polychloroprene, and that the hardening thereof is reduced in the

course of storage under standard atmosphere at 100 °C for 7 days.
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strain. Ty B ubsdfel BBt R o PRty S5 Tasase. 13
- PCT/ EP2012/ 056958 Tabl e 6: Vul cani zati on properties after ageing at
100 C undelabkdnBlendifoampiptgher prddection ofl thesulEypmtand agei ng tenp. for
7 d Conparative exanple 100 C Inventive exanple 100 C

Batch name: parts/phr

Polymer 100

Carbon black N772 30

Stearic acid 0.5

MgO 4

ETU 04

Zn0 5

5 The polymers used are the inventive solid polychloroprene and the comparative example as described
above.

The carbon black used was a Cabot carbon black Regal SRF N772.
As a sulphur donor, ethylenethiourea from Rheinchemie “Rhenogran ETU-807.

“phr” means parts per hundred of rubber.

10
The blend was produced in a “Standard Internal Mixer” to ASTM D3182. The vulcanization was
performed at 160 °C for a period of 30 minutes. The specimens were produced to ASTM D 3182.
Tensile strain tests were conducted before and after heat ageing at 100 °C for 7 days (DIN 53508) on
an S2 tensile specimen (to DIN 53504) at room temperature.
15 The hardness was measured to DIN 53505 as the Shore A hardness at room temperature.
Table 5: Initial values of stress-strain and hardness
Type and ageing temp.
for7d Comparative example | Inventive example
Stress S10 MPa 0.5 0.5
Stress S25 MPa 0.9 1
Stress S 50 MPa 1.4 1.6
Stress § 100 MPa 2.4 2.7
Stress S 300 MPa 15.0 16.8
Elongation at break % 370 377
Tensile strength MPa 20 23
Hardness Sh A 59 61
20 As evident from Table 5, the vulcanisates produced from the conventionally produced solid

polychloroprene (comparative example) and from the inventive solid polychloroprene exhibit virtually

the same vulcanisate properties in terms of tensile strain. They also exhibit similar Shore hardness.

25



Change n S10 % 80 60 Change in 525 % 100 50 Change in S 50 % 121 67
Change |n4§,(%g€12‘@?%% 77 Change in S SOQH:/Q Change in el OPERIEPIN 2756958

break % - ange in tensile streng %
Table 6: Vulcanization properties after ageing at 100 °C under standard atmosphere for
7 days

Type and ageing temp. Comparative Inventive
for7d example 100 °C example 100 °C
Change in S10 % 30 60
Change in 823 % 100 50
Change in S 50 % 121 67
Change in S 100 % 154 77
Change in S 300 %
Change in elongation at
break % -48 -37
Change in tensile
strength % -27 -29
Change in ShA hardness | Sh A 12 9

5 Table 6 describes the tensile strain properties of an S2 tensile specimen of the comparative example

which has been stored under standard atmosphere at 100 °C for 7 days. Various ageing processes result
in hardening of the vulcanisate test specimen of the comparative example, illustrated by the rise in the

stress values for a given strain and by the rise in the Shore hardness.

A lower degree of hardening is clearly evident in the vulcanisate test specimen produced with the
10 inventive solid polychloroprene. This leads either to a higher sustained operation temperature of the
vulcanisate or, at the same temperature, to an increased service life and hence to a distinct

improvement in the vulcanisate.
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sol ution of solli polyc prene accordi ng
to daim 2, characterlzed in that the thixotropic property (change in
vi scosi ty) 3occ8plid gelashlerprrensoraceidingfiot Clain 21 cprasistivad pollgictik Shispirapire
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is determ ned by means of the Bfookfield viscosity nethod. 5. Solid
polychloroprene according to Claim4, characterized in that it is
obt ailed f fom &okbPylzrlaPRsBiceffsodingper Glrigh nkicesstcRasl ednt e dhiuetewidy
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pol ychl oroprene according to Caimb5, characterized in that the
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1646) . polychloroprene dispersion which has been produced by means of an emulsion

polymerization at a polymerization temperature greater than 30°C, preferably between
15 35°C and 50°C.

6. Solid polychloroprene according to Claim 5, characterized in that the pretreatment

decreases the melt viscosity (Mooney 1+4 at 100°C, ASTM D 1646).

7. Solid polychloroprene according to Claim 6, characterized in that the pretreatment for

the melt viscosity is performed by means of a roller,

20 8. Process for isolating and obtaining solid polychloroprene according to any of the
preceding claims, characterized in that an aqueous polychloroprene dispersion is
contacted with water vapour comprising coagulant, which coagulates the solid

polychloroprene.

9. Process according to Claim 8, characterized in that the solid polychloroprene is

25 separated from the coagulation suspension.

10.  Process according to Claim 9, characterized in that the solid polychioroprene is

dewatered by means of a dewatering apparatus.

11.  Process according to Claim 10, characterized in that the dewatered solid

polychloroprene is dried by means of a drying apparatus.
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apparatus. 13. aRtecess according to Claim 12, characterized in that
the dried dewatered solid polychloroprene is pelletized by neans of
under wat er ,pel ' Wele lL.ed. 4, .Pr s_accordin o Claim
13, ehar actari Sae AR ABRAARN thared s BERE pEFERRPY diBrsely
15. Process aceouddicddy tpaGldiemultidn polmedation, tegdlyinrrizdiab taniperature being
pol ychl or opren ' fo ' Y ans of enul sion

pol yneri zat i on,%regﬁiﬁg%@y%r%fi%rﬁ%%%%t%ggr%%r21 ure being greater than
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formed by neang n j.Qn.
17 "process. accordriet RhndP My S AR AME SRR Al Rl
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magnesi um chl otligenaimgigrissf thePeuedihBabée. al unmi ni um chl ori de and/ or

al um ni um sul phate. 19. Process according to Caim18, characterized
in that thegcoaglantc@hstd kAT, ShafRRAMNIAR LA ANCERLNAL QR RELWRED
1% by wei ght and 60% by wei ght, preferably 20between 2% by wel ght and
45% by wei ght , chipfiée. phaghesiyb| shlgsdene@enesions Byiphetd, ghemiaiwh 350sids) and/or
wei ght, based QRqfiligncagg ant sol ution. 20. Process according to
Claim 19, characterized in that the pol ychl oroprene dispersion is
diluted prior to contact with the water vapour conprising coagul ant.

21. Procesd”acEHrEs fgerdnetaihaing 3, churdieied iz gt 1hs qopgant gelution has a

Eol ychl ﬁ[ 0|tor ezggﬁi{;ﬁﬂe&_ﬁkﬁ{ﬂraii&l %]?cweéﬂb:l%t 8 \%ﬁ%l/l@g%@'(j{)%ﬁ qmigg,g /pngera%ﬁy%
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the pol ychl or opr®58, 6} SBSRSHAR on thddagitiRcsfonaccording to daim 16,
characterized in that 80 kg to 1000 kg of water vapour / t of solids

of the pol )échl oroprene di spersion, preferably 80 k%ﬁ’- 250 kg of water
30vapour / 2P of TSRO BHE PHdapol Sy errasieaiddn hatihe pely dilgpprensrdspgision is

diluted prior to contact with the water vapour comprising coagulant.

21.  Process according to Claim 20, characterized in that the polychloroprene dispersion is
25 diluted to a solids content of 38% by weight to 45% by weight, preferably of 28% by
weight - 35% by weight and more preferably of 20% by weight - 28% by weight,

based on the polychloroprene dispersion.

22, Process according to Claim 16, characterized in that 80 kg to 1000 kg of water vapour
/ t of solids of the polychloroprene dispersion, preferably 80 kg -250 kg of water

30 vapour / t of solids of the polychloroprene dispersion, are used.
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28. Process acgQrqdj LRuEhadi m 27, characterized in that separating
agents are adde‘g ﬂJgﬂfEEe Egnwater in the underwater pelletization. 29.
Use of the solid polychloroprene according to any of the preceding

clai ms for 2pr odftrsessoaccofdinguite afilegat &b, clgtuctevia¢cani that ebe adevatertidngolido
daim 29. polychloroprene is dried in the drying apparatus down to a residual moisture content
of 1% by weight to 1.5% by weight, preferably 0.5% by weight to 1% by weight, more
15 preferably 0.1% by weight to 0.5% by weight, based on the dewatered solid

polychloroprene.

27.  Process according to Claim 26, characterized in that the dried solid polychloroprene is

present as a rubber melt at the end of the drying phase in the drying apparatus.

28.  Process according to Claim 27, characterized in that separating agents are added to the

20 water in the underwater pelletization.

29.  Use of the solid polychloroprene according to any of the preceding claims for

production of vulcanisates.

30. Vulcanisates according to Claim 29.



