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FOR PRODUCI NG g@@k‘ﬁ%@%&l DS The invention rel ates F%T/g%mgss
for producing polyneric solids that are free of auxiliary
enul sifiers, to polynmeric solids that are free of auxiliary
enul sifiers, and to 5the use thereof in the production of vul canised
rubbers and adhesi ves-MBETHODFURIFRODICING PO PMERRNSOIADSbEEN
known for a long tine. It is carried out by enul sion polynerisation
in an al kal i ne aqueous nedi um as descri bed for exanple, in

"U | manns Encycl opi l die r chnl ., 366, 10
Ver | ag U ban HRaCREPARCIRERR tofarauies o Hea e, eibBietE ol it 3 e OF
relating to theiRk é}huﬁfﬂersf %p@@ﬁ‘i@ﬁb Q&léshﬁat%%rﬂ%bfét&ﬂlﬁ eliRifiers, and to
pol ymers, such as,” for exanple, (bl ock) copol ynerisation,
functi onl i sdhé osesthenedf q:udhc]pmdualmi Qfgfmlmmse@mhbmsandladhesa&s hydrol ysi s
and grafting, and for producing blends in solid or latex forns and
bl ending with other products such as fillers, stabilisers,
plastici sers, TG ERAIF LRsski t
enul si on pol yneri gatl on o Og}%ﬁrgr rene Slbggihnown ?&oﬂogqﬁg‘legggg ?%ﬁg%m
20Fol | owi ng thye emulswmrpnlsmemat;qm Iue anesglithlinen gqasone niedituny astﬁsmhbeﬁed‘or

pol ymer di spersions, ( termdi spersion i s used synonynously w

| atex or pol WPP%%E%W@%E@%%P die ecpeé&?ﬁhet%@ genisa ,g‘&wafqeo% B r§66
order teypro Egs@[l t

di sper 5| ons S\?‘g Il Iag a;lse?éllé?en&g?ﬁ (gist&prak aerré)tf bl xsta%?tlélgc}\%lrle
@ W de pH r ang®r hedaticmnping thesimpaitiot csfahde polmdx‘spmcﬂ-lam&r acdngisie,ubkdk)

as the principal, emulsifiers are_no, | onger avail able as actiyve
emul sifiers ef@pglwgaqttonoffueetmhgmﬁs | #hdo nobaRSr aalogows TRACtiops psich as
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t he pol yner er a w I'S necessar

auxiliary emlilaldﬁngwﬁ;th dtheti pradvansagead llers) &ablh&ranﬁlhmicw@fs and(bfdaﬁﬁﬂg
enul sifiers to _be determ ned. Al though the polyneric dispersions are
stabl e W th Asdicrsslinidegiagisunt of auxiliary emulsifiers at reduced
pH, the polyneric solids are then freeze- 5thaw stable, which is
undesi rable. The industrially conventional process of freeze

coagul ati on UReS centiviofs - @ahlsioh e polygafiktionr of neHlg@dpicte a8 Undivh ufred DE
with a large anDunt of water for the purpose of reducing the pHto a
pH val ue < 9. 3902 Ylder that the latex does not precipitate at that 10
pH val ue, small anmounts of auxiliary enulsifiers nust be present. The
destabili sed products so obtained are conventionally deposited

conti nupuis! y Fello&vifg egige pobagitlsafiérn diedl festiltiapd aﬁf@ﬂidanyloh@bﬂ’ls&prpcﬂﬁ‘ﬂer
off the roller in the formof a foil, followng which they are was
copiously in Q&S‘R@Eﬂﬂoqsdthﬁéméhm@é@slss@ﬁ@ SYrOTYTHEEYswish date prpolymer fasex

inaverti Calherembe ow é)rgtsﬁabjecgvf{g) coagu at%]r} fnro?‘dcg‘ tg(fneos ted Shifds 0 €SS s

It is further prior art that polymer dispersions stabilised by resin or fatty acids are not
25 stable over a wide pH range because the resin acid salts and/or fatty acids used as the
principal emulsifiers are no longer available as active emulsifiers as a result of

conversion into their acid form.

Overall, polymer dispersions based on resin and fatty acids exhibit reduced storage,

30 temperature, shear and transport stability at a pH value < 10.
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15carri ed out. gge i 0 a continuous procedure. A co
of all these p?@c@é@iedsggﬂoé the prior art is that either ggg@ré?@yd&%ss
processes which consune | arge anounts of-2vater nust be used to renove
auxiliary emulsifiers, salts and organic acids fromthe precipitation
process, or the resulting 20 product is often of low quality, for
exanpl e exhi bintsrddre sedaRE BV mBAdisperiBhLover AMvidB pLEARES iMPaccessary to
concentration, poorer ageing stability, higher colour indices, or
vul cani sat i omsbe@hsiiaguemlsificrs. dedibaivestage bere tihtestramdao Hauxilery amelsifiers
product is encynbered .wih, the mai ning.salt and acid Joad. A .
PUrther di sadvaii Syemined: uttheh BieclyBRcr Siaapios gie Sabe oot inrsases
preci pi t at! ofyfunk BE ARG ChtulsitB G e IR X GERIntertcARKMs bid théH focze-
state, with the resulting necessity for frequent dand conplex cycles
for cl eahi ng thine spabkeg whidhat uodesgyisicens. Pol ychl oroprene is either
used in the production of industrial rubber articles, after
appropriate conpoundi ng and vul canisation, or it is used as a raw
material for O coNtach) ANGHKASprocRI0 ROBI0NME :
D010/ 10580PCi LN R o%fggs Hof proces o%fj ect m%’\séglt 20 Upes 4 watersoluble
devel op a netdrgshisvor diprgasic faaikd dikit@besthid Byrgaomsuntadf watht Firtthé Perpose of
above- nenti oned di sadvantages, and to provide a froduct of i nproved

qual i ty accor8f¥ng thegnbioappliaagie t erlngprdeyAbalshelatiy does pRepseipddRat that
appl i cajhon Ldes for . i I I.C i t

Troe of i (ML SLHE el EBfls of B C AR HIE beorBRl. Fhl b s
‘the pol ynmer dirsietsison obtmiedgare sbavdntiogalpH depddited ge@ain@budinach S iffeeze
adjusted to a pH value of from6 to 9 by addition of gaseous carbon

di oxi de and teeazyatigmeellcy andesanitigpoysty s¢mmredyaEntheyrollen duithg Empet a foil,
shear and/ or i . 4 A r .
di spersi on, Ifg{lg‘gﬁlgg?%lgg?hsely (])age g%%egﬁpéﬁrﬁ B%Qéryngi% %{Og‘%%)éyggﬁés%%&gg and acids
synonyns. andrfixallyi ditddyin 4 Veriagl dirawrestal bosin d Hehatird ploceRing @bt s
produced with a pH > 9 can 15advant ageously be adjusted to a pH val ue
of from® to DI aerogingio & RentinugeEROPHrdret hod, by the addition
of gaseous carbon di oxi de. The pol ynerisation of chloroprene or the
copol yneri sation of chloroprene is conventionally carried out with

sui t abl e conmmaEBmsor FRAGEGMA tktd Plokesdss af tHROpREULSIiOFhat either expensive
pol ynerisation. Enmulsifier mxtures are used for this purpose. N
Convent i onal REpesssdsiwlieh gonaumedergegmiuats off watesinhstdis eped @ ramove auxiliary
auxi liary emu] si,f.i-er.s mxtures of fatty acids.with auxilia )
omul si fiers CPESET SHSAIRTEE A0S fER teoReRP RIS R s pf e resulting
enul si fp@rs. p2bdifet i£6fdh SClodsqaliey, orCXAmpR: s4&@ltsTBelchdeddwRlling in water, an
unnodi fied (natural) resin acids. Mdified resin acids are obtained
by di meri sat ilaereasg sSYO6p prdepatiane rpootsy dagsiien alebibity, alnigheroenlpirc indiass, or

of resin acid m xtures ich contain .apietic acid, ,neoabietic aci .

pal Ustr1c. act oSO RSO eR dRuRits Trink 45 o o prkatie B rpipt i

resin acid i Sn@ifbée®Nith BB a&REnIEShR aA8 beid(6Ad. MRARiKr BRENGhARSH ePH
| ndustrial Chemistry, 6th 30Edition, Volune 31, p. 345-355).

reduction is dilution and uncontrolled precipitation of the products, which are

25 extremely tacky in this state, with the resulting necessity for frequent and complex

cycles for cleaning the precipitation systems.

Polychloroprene is either used in the production of industrial rubber articles, after
appropriate compounding and vulcanisation, or it is used as a raw material for

30 (contact) adhesives.
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contain from 6%0%3%%%@20n atons per nol ecul e. They can¥52&?g@”§016ss
saturated or can also contain one or nor€3double bonds in the
nol ecul e. Exanples of fatty acids are caproic acid, lauric acid,
nyristic acid, palmtic acid, stearic acid, oleic acid, linoleic
acid, linolenfige élged wah) eheR@oRO XY Hevel L h GfetiRdEwHRHALY Far B8 $906kiBIB, dves not
origin-specific oils or fats such as, for exanple, castor oil,
cottonseed, gpPdimtihetabeive-mantinsesedisadvantagess anditto prgvidpalprodust néimpioved
olive oil, rape. iéc sdol}/beah‘q % f.ish oil and beef tallow, etc.
(U1 mann' s EntYePoiSEa AP MaMYE S @oneni stry, 6th Edition, Vol ume
13, p. 75-108). Preferred carboxylic acids are derived from coconut
fatty acid and frombeef tallow and are partially or fully
hydr ogenat ed. Ad®rdinglfye thenpesséng appliestionoprotides ja, mikhod Kon pdodaimgnpalymeric

I'ts of natural di tionated abi et | id and of tiall:
hydr ogenat ed s Bt £iRs B ER OIS e AR EeE FRE Bt fiesrshrrhdbe
resin acids, fMrh¥ @igﬁéiﬁoﬁrhaﬂinétéléﬁﬁin%fpﬂﬁ?idy ERbiky uapi o2y uéiécg%t %%H

an amount of from0.2 to 15 parts by weight, preferably fromO.
12.5 parts byvahei ghtfronpar o CubgrddditpmebL rgatroys foachonldidxide 4l feer palyimer

wei ght, based,.on 100. pajts by wei ght t he nononer m xture.

20Auxi | i ary eHEHEES R ’érssg%ﬁqge mq‘)aggﬁt@gbéﬁ?ar é’f“ggr FF I phat es whi ch
are bongigd to an organic radical. Suitable organic radicals are

al i phatic, aromatic, alkylated aromatic conmpounds, condensed aromatic
(conpounds, asThegkimssolpmthiatexnpelpmieddispkrsivnatek cdisgrrpon mitbchlotoptyak haex
possi ble for the t hyl ene- bri dged and condensed aromati c conpounds
addi tional | y #9558 255K TEd. The length of the alkyl chains is from
6 to 2525 carbon atons. The length of the al kyl chains bonded to the
aromati c conpounds is from3 to 12 carbon atons. The sul fates,

sul f onat es arlrpiiisgiiait Bss aove baaefbuhd tiah polyoreriavited proticedwigospHm 9 can

pot assi um and ammoni um salts, The sodium potassi um and_anmmoni um
salts ate 30fdsrEageoysly ppadivsisdsty. apiiyalue of from 6 to 9, depending on the

2010/ 105" 805k 1 SO < TP -isul f onat es,

sul fates and 'p é)és;%ﬁggl{e%@%gf g?%lg aldgﬁlroi}:a‘ggﬁ) g%%a?{)?\ﬁaﬁgﬁg%] sul fonate, Na
al kylaryl sulfonate, Na salts of methyl ene-bridged aryl sulfonates,
Na salts of alkylated napht hal ene sul fonates as well as the Na salts

of et hyl ene- b @glvmerispiam f edorepreng nett de capelmersation| 8l chloroprene is

ol i goneri sed, 5 i i i j £ t h
al kyl at ed napﬁ?&ﬂ%tfgﬁg@ﬁﬁfaﬁﬁ% Ogdc :“gg{rgﬁgéot?%ecgﬂn%)?' ﬁ%‘fl@%n 0 gllriflh %ﬁeg"ﬂ%ug%c?l ain
optionakdy aldaylisivedpohapisitidrenEmtidified cmddinds aree wedalfby ihis th@pose.
formof isoneric m xtures, which can also contain nore than 1

sul foni ¢ aci d-qweRtierel pwwsifier aniztusen qopsistotresia agids yi8h auxiliary emulsifiers or

ol ecul . ' - i Na_Tauryl s . Na.
Akl sui fondta HrEPERAE RIS S A0l il (P a5l Beianinturs

al kyl aryl sulJi@waiekary Banhifigebut yl enenapht hal ene sul f onat e,
met hyl ene- bri dged pol ynapht hal ene sul fonate m xtures and
met hyl ene- bridged aryl sulfonate m xtures. Auxiliary enulsifiers are

al so adgition, products, of ethyl ene oxide,. opyl ene. oxi de 15 and al s
ot byl ot ox| o FrobyrRees e it veat aeh SEAREBRHER oy i hcif,
sufficiently vedifie€ rdiufiQdeite obA8REA byHhbd&iioh AisHpembeatioRBRRbgenation
all cyl ated phenol and al kyl ated am nes. The nean ‘degrees of

pol yner i sat i cmdghodifieatippodirdsin agidemixtens dhich @dfaikEabiept esidpheoabigtic atid,

g;’r}J LIZI lee[ 2 agzq ] r}chgc):%,l ?év%%irrrl?nny laglge IAO lpgrtlf(]:%\élrl?/gprgferr%g H%Qgﬁiég r%gilquC$ ?s

disproportionated resin acid (Ullmann's Encyclopedia of Industrial Chemistry, 6th
30 Edition, Volume 31, p. 345-355).
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I't has been fogadg s singly, that polyner dispersi 0“&%?@%/86’16?@/
enmul si on pol yneri sa 1 on of chl oroprene and of chl oroprene m xtures
wi th suitable comonomers w thout the use-%f the above-nentioned
auxiliary emulsifiers can be adjusted to a pH value of from6 to 9 by
the nethod according to the invention and 25subsequent|y coagul at ed,
for exanpl e maifyr 8% shtdldtfrod e th2valie adindSidranbletde PT fer;@bba fully
between 7 and 8. P00l 00650- WD WO 2010/ 105805PCT/ EP2010/ 001658 -
Preferred pol Syﬂﬂéateql ar ¢ancsapgantam b@ﬁbmabte)doybbﬂqomdsmhpmcﬂ@uleo Fapmples of

di spersions i h t he ropor ion of ne |se oprene, in th
solid matter fg S s 53T slab\“%ﬁ H@apgﬁ*ﬂé %k/rﬁ? c ‘adid
di spersion i %lﬁb%fcﬁf bl PEERANRG ey aW%e@m%x?ﬁ@Tablﬂé‘%bsusually baged on
pol ymeri sation without the addition of auxiliary emulsifiers. The

pol ymer §ati c;af@lrpswtfmlmd@nsdudgas; (ﬁortehemp}weastqr@ui cettonstrd; gtopndat oil,
rocessed to.solids.,w thout .an n ter ual it i .
Vi g o 1093t Sbdsrgne osppiim BEEReibaHiF I Perdh Seti Sohghogit and

the washi ng wabehaRfeswi § t 0
according to thet{il nventtl oﬁggﬁlﬁﬁg%t agd Ig/k?lag(ragwg?ﬁa%ﬂm; gﬁéﬁm&p B eliion,

particul arly Yoleieri@blpy 75-138) Prefeered carticayiio atido are éﬁd@dc@ommobd)tmt fatty
processi ng proc o] ed th copyenti | neutralisation
processes. Bﬁaﬁ%%ﬁ‘gma%%ed’éﬁ ytoﬁg'ﬁg’gé"id&!ﬁep?@‘iing agent it

i s possiple to process solids concentrations in the polyner

di spersion that are > 2% preferably > 5% particularly preferably >

(10% hi gher t Haaferaice uisr givichy to:dhaeht,l Oiaal K whind eanirb@iumi rsglts dfommral or
cont am nati on t endency a‘C\ﬁ‘dha | ower ?w rement in terns_ of wash

wat er, as a JBPREQRATHORAted #higte ?ﬁl‘éaﬁ%f’ Birtiahy hyjragaptedfalioy fay #id 3nd of

5% prefer ab!%lxﬁlrgg%reggrtl cularly preferably > 15%in the space-tine
yield of solid are possible. Because snaller anmounts of washing water
are required, the water content of the polyner filns frozen out in
the freeze coagul ation process is automatically reduced, 25 as a

resul t b whitk PRefisdeedn éPlﬂs,eﬁE}'g"ﬁldﬁ%de(We% pleresinfaiy acigrarg rusﬁchgl an

the filnms co Y water r I

by > 5% pregg?d %gf%o (92‘36;1% %agfsatpr%e engb?/‘}clf%hﬁtoéy%rel ﬁﬁg by
t he energy remiglﬁteplartlmld:nyptdﬁaamycfﬂmwtotmq:aﬁetbgiweﬁgatead@ed)bﬁ1D@§5rt§519y
di scol ouration corrpar ed with products produced in the conventional
manner; al t er'faghtadthe mppemegapixtygeed in the drying oven can be
increased with the sane energy input. P00l 00650-WO WO

2010/ 105805PCT/ EP2010/ 001658 - 7 -

20 Auxiliary emulsifiers are sulfonates, sulfates and phosphates which are bonded to an
organic radical. Suitable organic radicals are aliphatic, aromatic, alkylated aromatic
compounds, condensed aromatic compounds, as well as methylene-bridged aromatic
compounds, it being possible for the methylene-bridged and condensed aromatic
compounds additionally to be alkylated. The length of the alkyl chains is from 6 to

25 25 carbon atoms. The length of the alkyl chains bonded to the aromatic compounds

is from 3 to 12 carbon atoms.

The sulfates, sulfonates and phosphates are used in the form of lithium, sodium,
potassium and ammonium salts. The sodium, potassium and ammonium salts are

30 preferred.
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By the use of §plohiosgggounts of energy, the formation OEC%&T’E@MB@%SS
tar spots fromresin condensation and oxidation during drying i'n e

drier is reduced, resulting in both an itnpgfovenent in the col our
quality of the end product, which is typically 5inpaired by dripping
of the condensed tar spots onto the end product, and a reduced

necessity forExeifléseof ol seifRrns] utfatdsaaniphasphhtek Afe M4 Myl shiftte] Ke alksi
adj ustnent, acids known fromthe prior art, such as, for exanple

acetic acid, YHesgRoNa elkylary suanate) Nusalts efonethylene-irifgadearsbsidfonstes, Na

colut o 1< A5edrt A MATs R SrsEROSHTEL et A0 DR s

acid requi r echaphthialefe CagEorites! hhithe @h GMDOBY ColdsuntbrR¥d MRAAS dedres her
i ntroduction of gaseous carbon dioxide into the aqueous dlsper5|on is

mar kedl y5 15 sligomerisativarbeing o Ltesk). dihe alkylat¢venaphthatenesudfonid asddscpandithe
aci ds described,for this process. | i tion he water .sol.ybilit

of the pr odudterute-beni (Pl FoBpna fbr bl PunyteRlont Sl e ey ishally
hi gher. Carbap A orhder 88MeRe nlibuFRIWERH @R aBsol@Rtdid méRe Hian JOQMhRY M8id
as a result of which 20 dilution of the polymer dispersionis

avoi ded. Fur tgreumbitem 2 ke 3 pulfosik reid gioups)narthe nadesulp| Racicular meference is
precisely and.nore uniformly in th ol.ymer di spersiaon as a who] e,
ha | ocal ovaitghoaNt it htatep alio StbTels Br&fe: frane SagliZfe ¢ tarbon
formati gn andyGRNtRAMANIG dANuIRhSes, ALY BliYoRKIERR h kR st Rkl methylene-
gaseous carbon di'oxide’i s further "‘advant ageous because neit her

lor gani ¢ aci dsyridged tpotymephthalkne fulford@Craxtures dowlr mpibtykene-baldgeds agh saonate
acetic acid whjch is mainly used for this purpose, nor inorganic

aci ds, whi ch H&84®%0 be diluted considerably (e.g. HCL, HNO3, H2BO4,
H3PO4), are required. 30The residues of the neutralisation with
carbon di oxi de are the sodium and potassium salts thereof, which have
out st andi ng stxibadyienyulsifiersetre nlsanddigioe praductshef ethdengpartitie, yasindehcoontide

in the tremely small anounts, used of from0.5 to 15 g CQO2, .
pr ef eraﬁﬁxy 901 26506 SHONRBEWS SIS RSBSOS EAtITey OB SEmDands f hayiag

2to 12 g i.culkarl /
210,529 et hac el rabl T Loyt R Sl o
amount s of < dndglkypated emnéiesyTikZmgan depreds@dipahynyerisatbdresftht ypoxidesdare &Hm

sodi um and pot assi um car bonat es/ kg aof, solid, do not adversely affect
the product prBp#tthxeumples\afmeiralienaulsifigisase ehrpyiated sonylphenolhavipg & 10

and 12 ethylene oxide units.

20
It has been found, surprisingly, that polymer dispersions prepared by emulsion
polymerisation of chloroprene and of chloroprene mixtures with suitable
comonomers without the use of the above-mentioned auxiliary emulsifiers can be
adjusted to a pH value of from 6 to 9 by the method according to the invention and

25 subsequently coagulated, for example by freezing out.
The pH value adjustment is preferably between 7 and 8.

The polymer latices usually have a solids concentration of from 20 to 40 wt.%, based
30 on 100 wt.% of chloroprene used.
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Buri ng convent@Nghos qﬂk&ﬁeﬁs'”g by freezing out, sone of Féﬁmrmmomouﬁs
surface-active auxiliary emulsifiers are reaned fromthe nmer ‘and
pass into the waste water. |If the enulsiféers are not blodegradable,
cost-intensive processes nust be used to purify 10the water again. On
t he one hand the products conventionally used as auxiliary
emul sifiers drefenet @tﬁﬂ@qaﬁ@hatdre ,anﬂimdan? sebilied han@hloetcadserdions in
certain discolouration of the E as a result of which its use
as an adhesi wehiflyrthej piepodienoq é@m@@ﬁdaﬂﬂm‘@é@@ﬁe@ tisunekid raetteryef the
As a result o BGe ng to the invention, the use of
auxiliary enﬁ%@“?mong ?gﬂ%glﬁo gér necessary, SO that the waste water
is less contam nated. The polymeric solid has nmarkedly |ess
di scol ouration. By neans of carbon dioxide it is advantageously
possi bl €5 bot hlheo méanbudmpgrélq@ollycpnefmdm eppaties pby singas fodr at hentinuous
freezi ng-out ocess,.and. ersion nd precipitate
t hem under tpg) NeTiSALiQn Wil Oltltgﬁ)? g‘gdd (t’rh% ltx agyagﬁgtlﬂeﬁ ng screw. It has
been found, surpr|3|ngly, that the waste water separated off after
the coagul ation contains fewer inpurities. The COD value is
si gni fi cant | yTHeqwdymertaticas pradined atcooting tq)trhod;ra@sé@l taor theteby bc prhwessed o
of polyneric l,i ds  usi acetic acid st the_pH val
8 15°0" ™30 Ol DRSS T SEr BT TO SR S bR G 16 pretgabl P
in the plymefaa@idrhraffhbiy> %9@08&%@%1915@@9&? ofheRRSe rdgBifbd.| S
present in the latex serum-after freeze coagul ation. The hi gher the
(COD val ue of the latex serum (waste water) in coagulatlon tests, in

whi ch | atices_having the same. solids gontents are, t he

the content of%RRIVIPFY REEeS MOqeEd pEFAEGING dp ﬁtﬁ fog %Stbé S Y icherably
di oxi de can fﬂjrltS*;/ﬁr‘ Qﬁlcuﬁiﬁ? é&f&ﬁ]ﬁ?uge3@‘% Y&Péro'&&ﬂﬁﬁﬂﬁtlgﬂmﬁ&enc% mh the
i nexpensively and ‘efficien in a spray drying process ereln the
car bon di oxi deotessing provaisyas pasipactd iwithocdnentsabamirafisdiibe ppaleyserr
disperstn but, if required, can additionally also constitute the
atmosphefe in the spray tower. An additional advantage of the use of
carbon di oxi hﬁnébﬁfbohtdlb)ﬁ olL %@Sgstitgﬂﬁh%‘?ﬂgé?ﬁ'}t gl ﬂfe fbe%ké’és solids
sources and, By us I'S part y converte bou ornt ereby a
positive car bmncdﬂmtqonbnbhd: polgmer dispdrtiah nied areld EXg pﬁemblybos%ﬂparﬁmﬂﬁly

can pass out of f groduct in the nethod _according to the invention.
Because of tméef&t?ax a%@nltlghﬂs@éna}ﬁ&“!‘ﬁét}ﬁ&ﬁn%ﬁ‘ﬁﬁ%lt Whilg iretgingre g Hewer

carbon di oxi qg, O%It{%m' t%n%glnglatﬁg z{ﬁ;g&e?%{c/cgﬂ{eﬂeﬁpma Qo DENRIOHHEE | AN

staff In the net accor I on on dIOXI e can

al so be2wsed resul2@f cwhioh nprdoidagtiont bfficdneer inoregedi of ands% npregaably > 10%,
acids, the anount of carbon dioxide used in the nethod not falling
below 1 g, prisftiguigslyprofegablyy dbYednths snpcetireaield pf sdidgrg gossible.

(pol ymeric solid. The present invention also provides polyneric
solids that are free of auxiliary 25enul sifiers, obtainable by the

net hod accor didegudeOsthdirr iatioRitsi efwashivgy patey s tesaluﬁredl itle vart@deumesht Y the
t he method according to the invention have a

polymer films frozen out in the freeze coagulation process is automatically reduced,

25 as a result of which the necessary energy used for the process of drying the films

containing > 40% water per kg of solid product is reduced by > 5%, preferably

> 10%, particularly preferably 15%.

By reducing the energy required to dry the products, the products exhibit less
30 discolouration compared with products produced in the conventional manner;
alternatively, the belt speed in the drying oven can be increased with the same energy

input.
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means of _exanples. ~P001 00650- WO WD 2010/ 105805 PCT/ EP2010/ 001658 - .

11 - ABk3ic rsg@illﬁléthan in the case of all the organic and inorganic acids described for this
process. In addition, the water solubility of the products and volatility of the

unreacted acid are markedly higher.

Carbon dioxide can be intreduced as a gas in up to 100% form, as a result of which
20 dilution of the polymer dispersion is avoided. Furthermore, the pH value adjustment
takes place more precisely and more uniformly in the polymer dispersion as a whole,
and local overconcentrations, which lead to premature coagulate formation and

contamination, are largely avoided.

25 The use of gaseous carbon dioxide is further advantageous because neither organic
acids, with the risk of a VOC and odour potential, such as acetic acid which is
mainly vsed for this purpose, nor inorganic acids, which need to be diluted

considerably (e.g. HC]l, HNOs, H,804, H3POy,), are required.

30 The residues of the neutralisation with carbon dioxide are the sodium and potassium
salts thereof, which have outstanding solubility in water and are for the most part

washed out in the extremely small amounts used of from 0.5 to 15 g CO;, preferably
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solid, are for the most part washed out and in residual amounts of < 5 g, preferably
< 2 g, particularly preferably < 1 g, as sodium and potassium carbonates/kg of solid,
do not adversely affect the product properties, even with a reduced amount of

washing water.

During conventional processing by freezing out, some of the surface-active auxiliary
emulsifiers are removed from the polymer and pass into the waste water. If the
emulsifiers are not biodegradable, cost-intensive processes must be used to purify

the water again.

On the one hand the products conventionally used as auxiliary emulsifiers are not
biodegradable; on the other hand they cause a certain discolouration of the polymer,
as a result of which its use as an adhesive for light-coloured materials becomes

unattractive.

As a result of the method according to the invention, the use of auxiliary emulsifiers
is no longer necessary, so that the waste water is less contaminated. The polymeric

solid has markedly less discolouration.

By means of carbon dioxide it is advantageously possible both to destabilise
polychloroprene dispersions for the freezing-out process and to coagulate
dispersions and precipitate them under shear, in order to feed them to a dewatering

SCrew.

It has been found, surprisingly, that the waste water separated off after the
coagulation contains fewer impurities. The COD value is significantly lower than in
conventional processes for the production of polymeric solids using acetic acids to

adjust the pH value to from 6 to 9.

The COD value is a measure of the amount of low molecular weight constituents, in

particular the auxiliary agents, for example auxiliary emulsifiers and acetic acid,
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latex serum after freeze coagulation. The higher the COD value of the latex serum
(waste water) in coagulation tests, in which latices having the same solids contents

are used, the higher the content of impurities in the latex serum (waste water).

Carbon dioxide can further be used to produce polychloroprene powder
inexpensively and efficiently in a spray drying process, wherein the carbon dioxide is
not only passed into the stream of the polymer dispersion but, if required, can

additionally also constitute the atmosphere in the spray tower.

An additional advantage of the use of carbon dioxide is that it is obtained from
carbon dioxide-neutral sources and, by use, is partly converted into a bound form,

whereby a positive carbon dioxide balance is obtained.

Excess carbon dioxide can pass out of the product in the method according to the
invention. Because of the small amounts used and the non-combustibility of the

carbon dioxide, there is no risk to the environment or the production staff.

In the method according to the invention, carbon dioxide can also be used in
combination with other organic and inorganic acids, the amount of carbon dioxide
used in the method not falling below 1 g, preferably 2 g, particularly preferably
3 g/kg of polymeric solid.

The present invention also provides polymeric solids that are free of auxiliary

emulsifiers, obtainable by the method according to the invention.

The polymeric solids produced by the method according to the invention have a
residual content of acetic acid, or the sodium or potassium salt of acetic acid, in the
end product of < 1000 ppm, preferably < 500 ppm, particularly preferably

< 100 ppm, in so far as that acid has additionally been used.



P01 00650-WO

pH value 12.7 %2%16'7?0590512' 6 Solids concentration (w.% P?'}m?ﬁoel&m(f%ss
0 the

31.5 31.6 The exanp
I nventi on.
rubber type;

és marked with asterisks correspond

10Exanples 1 and 2 correspondl10e the recipe for a CR

Exanples 3 and 4 correspond to the recipe for a rapidly

crystallising CR adhesive type. P00l 00650- WD WD 2010/ 105805
PCT/ EP2010/ 00fife5sblymeric solids produced by the method according to the invention contain an

10

15

20

25

amount consisting of the sum of sodium and potassium carbonate in the resulting
polymeric solid of from > 5 to < 20,000 ppm, preferably from > 20 to < 10,000 ppm
and particularly preferably from > 50 ppm to < 5000 ppm.

In the method according to the invention, the introduction of the suitable amounts of
carbon dioxide into the latex stream preferably takes place continuously. The carbon
dioxide can be introduced by injection, as an overlayer, by means of static and
dynamic mixing units counter-currently and/or co-currently or by any industrially

known gas/liquid mixing process.

According to the invention, the online monitoring of the amount mixed in can be
carried out either volumetrically via the carbon dioxide consumption or by

measuring the pH of the polymer dispersion.

The introduction of carbon dioxide into the polymer dispersion is preferably so
controlled that the yield of carbon dioxide for the neutralisation reaction is > 20%,

preferably < 40%, particularly preferably > 50%.

The mixing-in process of the method according to the invention is preferably carried
out at local pressures at the point of introduction of < 80 bar, preferably < 60 bar,

particularly preferably < 20 bar.

The uncompounded polymeric solids, obtainable by the methods according to the
invention, are used in the rubber and adhesives industry for the production of

vulcanised rubbers and adhesives.

The method according to the invention is explained in greater detail below by means

of examples.
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1

2010/ 105805 IEPZC].CII 66016586—313—TFapte2ests—of ex—stab: |Ly
Exanmple 1 &) cfggl{fgfbl lised with acet #c acid E@% foo fOO

Constituents of the aqueous phase

( ' Demineralised water 100 100 100 100
Disproportionated resin acid Na
salt (dehydro-, dihydroabietic acid | 3.5 3.5 35 3.5
Na salt)

Condensation product as
naphthalenesulfonic acid and 1 1.5
formaldehyde (Na salt) sodium
hydroxide

Activator (formamidinesulfinic 0.36 0.36

acid, 2% aqueous solution)

Activator (potassium peroxo-
disulfate, 3% aqueous solution; 0.38 0.38
s sodium dithionite, 2% aqueous

solution)

Analysis

pH value 12.7 12,7 12.6 12.6

Solids concentration (wt.%) 31.6 314 315 31.6

The examples marked with asterisks correspond to the invention.

10 Examples 1 and 2 correspond to the recipe for a CR rubber type; Examples 3 and 4
correspond to the recipe for a rapidly crystallising CR adhesive type.
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B Implementation of the emulsion polymerisations

The aqueous phase (1,257 g) and the monomer phase (1,200 g) were placed in a 4-
litre reactor and rinsed with nitrogen. After heating the emulsion to 44°C (Examples
1 + 2) or cooling to 10°C (Examples 3 + 4), the polymerisation was started by
addition of a small amount (20 ml)} of 2% aqueous formamidinesulfinic acid
activator and carried out to a conversion of 65% by continuous further addition of
the same solution. When the conversion was reached, the polymerisation was
stopped by addition of 0.1 part of diethyl-hydroxylamine in the form of an aqueous
solution (10%). The unreacted monomers were removed in vacuo with the aid of

steam to a residual monomer content of about 800 ppm.

C Series of tests of latex stability

a) Destabilisation of Example 1 with acetic acid
200 g of the prepared latex were adjusted to a pH of 7.2 with 4.2 ml

of acetic acid (20%), which resulted in immediate coagulation.

b) Destabilisation of Example 1 with CO,
200 g of the prepared latex were adjusted to a pH of 7.2 with 0.7 g of
CO, and the stability of the latex was observed for a period of one

week.

The results are shown in Table 2.
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While destabilisation with acetic acid leads to immediate coagulation of the latex,
the latex destabilised with CO, is stable over a period of at least one week without
any visible change.

D Series of tests of destabilisation

Examples 1 to 4 were adjusted to a pH value of 7.2 as shown in Table 3 and then
coagulated by means of cold. To that end, in each case 200 g of the latex were
poured into an aluminium dish measuring 20 x 30 cm and frozen out at -78°C. The
frozen-out skins (polymeric solids) were pressed mechanically after thawing and the

resulting serums (waste water) were analysed in respect of their chemical oxygen

demand.

The integral content of the soluble organic constituents present in the latex serum
(waste water) is characterised by the COD value (chemical oxygen demand) of the
latex serum. The COD value is determined in accordance with DIN 38 409, Part 41,
H 41-1 and H 41-2. In the COD determination, organic constituents are oxidised

quantitatively with strongly sulfuric potassium dichromate in the presence of a silver
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sulfate catalyst. The amount of unreacted potassium dichromate is then back-titrated
with tron(Il) ions. The COD value is stated in the DIN standard in the dimension

MEoxygen / litre of solution or in the dimension ggxygen / litre of solution.

Table 3: Tests of destabilisation
Example 1 | Example 2* | Example 3 | Example 4*

Latex (g) 1000 1000 500 500
CO. (g) 3.22 1.92
Acetic acid (20%) (g) 20 9.5

Demineralised water (g) 16.4 7.9
Concentration (%) 31.2 30.8 30.61 31.8
COD (gO/1 serumy) 14.7 9.7 22.5 8.66
COD (gO,/kg CR) 32.4 21.8 51.0 18.6

The latices without auxiliary emulsifiers (Examples 2 and 4) exhibit markedly lower
COD values than the comresponding latices containing auxiliary emulsifiers
(Examples 1 and 3). The waste water from Examples 1 and 3 exhibits clear yellow
discolouration, which is attributable to the addition of auxiliary emulsifiers. The
waster water from Examples 2 and 4, on the other hand, is only slightly yellow to
colourless. The same trend was also observed in the frozen-out polymeric solids
according to the invention: the polychloroprenes from Examples 1 and 3 exhibit a
yellowish discolouration, while the polychloroprenes from Examples 2 and 4 are

almost colourless.

The method according to the invention accordingly makes it possible to omit a cost-
intensive purification process for the waste water and, further, to produce colourless
polychloroprenes, which is a considerable advantage for adhesives production in

particular.
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3. Method according to claim 2, characterised in that the polymer dispersion is an
anionically stabilised polychloroprene dispersion in which the proportion of
polymerised chloroprene in the solid matter of the dispersion as a whole is

15 > 50%.

4. Method according to claim 2 or 3, characterised in that the polymer dispersion
is prepared by means of a continuous polymerisation of chloroprene without
the addition of auxiliary emulsifiers.

20

5. Method according to claim 4, characterised in that the introduction of the

suitable amounts of carbon dioxide into the latex stream is carried out

continuously.

25 6.  Method according to claim 5, characterised in that the introduction of carbon
dioxide into the polymer dispersion is so controlled that the yield of carbon
dioxide for the neutralisation reaction is > 20%, preferably > 40%, particularly

preferably >50%.

30 7. Methoed according to claim 6, characterised in that the introduction is carried
out at local pressures at the point of introduction of < 80 bar, preferably

< 60 bar, particularly preferably < 20 bar.



P001 00650-WO
Met hod accor di icm 1, characterised in that theap
adj ustnent is ﬁg’ti&goégdsgdsand 8. Method according to clai kaz‘?‘/%W(ﬂomolsss
characterised in that the polyner disperdbon is an anionically
stabilised pol ychl oroprene dispersion in which the proportion of
pol yneri sed chloroprene in the solid matter of the dispersion as a
whol e is >50% Method according to claim2 or 3, characterised in
that the polyner dispersion is prepared by nmeans of a continuous
pol yneri sati oh ofPcddfmenosnlidashatiareee of mexibatsiemudmifiers, ehiaingtlapgcording to
enul sifiers. Method acc?g%i ng. h}égch aim4, characterised in that the
i ntroduction of tH&%8ht BFIPETAROERE™Sf carbon dioxide into the |atex
streamis carried out continuously. Method according to claimb5b,
characterised in that the introduction of carbon dioxide into the
pol ymer di spetsi diolymerio salisist that dredreeheff awdilearyiesiwsibérs cardrdimgliiooslhide 8,
for the neutralisation.reaction is > 20% npreferabl 0%
particularly pr efcgﬁr&BF S@’%‘O}élatl@%‘é@tﬂﬁéoﬁﬂgp% afrl?ue%l‘éﬁ?ﬁg& preferably <2 g,
characterised in i ugt { on J¢s i I
pressures at the %ﬁ%ér@?pi}ég%r?%guct |l ogln dgf Sc@?'%{(l) %gr ?H%?ﬁlgr gﬁ%nageg/okg of
bar, particul arl yopmedrersmsbdy < 20 bar. P001 00650- WO WO

20101105805PCT/ EP2010/ 001658 - 16 - 8.Polyneric solids that are free
of auxiliary enulsifiers, obtainable according to any one of the

precedi g cl aigrs.p &R YIRS tRaS Qb 61*@&){1?2[;2 (ﬁﬁtﬁﬁﬁ ta%i;’ﬁr'diﬂgafoyclahn 8,

emul sifiers according to claim8, character In tha ey contain
@ residual anountchefacteriSedgin thatethey abhtgin<arPargoum aohsistidgast the pumf «frsatiuyn
< 1 g of sodium ana pot assi um_ car bonat es/ kg of polymeric solid. 1010.
Pol ymeri ¢ sol i ds 3fAdfotassiim cagbogpte ity thej weeylting, nodyrheriy solih 06 g~ 1o to
claim8, characterisgsh iyt hat they contain an anount consisting of

t he sum of sodi umarid pot assi um carbonate in the resulting polyneric
solid of from> 5 to <20,000 ppm 1511. Use of the polyneric solids
that are free of auxiliary enulsifiers according to claim9 or 10_in
the probucti di- ofUspfcthes palyacrigisplids thah arefeea apeiliary emulsifiers according to

claim 9 or 10 in the production of vulcanised rubbers and adhesives.




