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- METHOD
FOR PRODUCI NG B8 ¥S5saLl bs The invention rel at esT ¢ EER2OMEANERE
for producing polyneric solids that are firee 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. SR P I been
known for a long ti rre.M ??il(gbcarripggﬁggjiawg?}l si on poi y?feﬁ?lssati on
in an al kal i ne aqueous nedi um as descri bed, for exanple, in
"U | marnms Encycl opadj e der technischen Chem e", Volune 9, p. 366, 10
Ver | ag Ur ban. TISagentionetelass, tor hapethqdstos pregusingnppipeerie polidspihatarei figesof
relating to the.Qtl Walel id10oR;: .
pol ymers, s ucﬂgggg); %lrﬂ@{eﬁ;egsf ?({ %&pl?g]lq %%%dts El(?;a 5 %F{/@ngeféf;dg? ?lgﬁf erhﬁglﬁers’ and to
functi ongl i sahé asesthavdf ipahy peduaival ddgalianisedabbearans udisass. hydr ol ysi s
and grafting, and for producing blends in solid or latex forns and
bl ending with other products such as fillers, stabilisers,
pl asti ci sers, i hnki ts.. The cpnti
it si on pol yHi i 8RB ob BorspREsEG AN bk KA R sTonE 1083t bRl Bu
20Fol | owi ng tmeemalsmﬁbgﬂieﬁ@miont he ah egkdlidengqanh® th&mhthy ast@Bérdtegedor
pol ymer dispersions (the termdispersion is used synonynously with
| at ex or pol yexampleaine XUleaeanBesysigpadie ales tashaicehan Clenaieagtlamiedh p. 366,

order tg, produyc i d Lt -is further prior art that.,pol.yner. .

di sper s?oons ;{#earﬁaigﬁi?rlg &4 ayseé gg"lrenonoghefea Stasla%ggi THIbEr 8 Hglflpcaﬁénss’ie%lpg to the
over a w de Hrokander HRAAAMS ehd dRnpoRRiol TehepSIRhbS, 4l /a8 MHof elanpl@¢bidek)
used as the principal emulsifiers are no |onger available as active
enul si fiers aopelymegsationoffuneinnelisations i ando pohaier-anelpgodsorenctiooGuch as
00650- WO WO 2010/, 10580€PCT EP2010/ 0165(:&‘ - 2b1- én.or d@i to EtaFi | i S€ 4
the pol ymer dPSPSFL GRS &elps, 20 d&F BIodisingeblepds g spld qrslafes fogmy s
auxiliary emygidingetvith dthéH Hagydnhafeasin s, fatiRera PMetisat, aukileh@ing
enul sifiers to be determ ned. Al though the polyneric¢ dispersions are
stabl e W th andicrosslodkdegiagentsunt of auxiliary enmulsifiers at reduced
pH, the polyneric solids are then freeze- 5thaw stable, which is
undesi rable. The industrially conventional process of freeze

coagul ati on USRS cantHRbLES - HAISBH epAllReRiRioR" of NAEBHeke a8 khd¥id W&H DE
with a large anount of water for the purpose of reducing the pHto a

pH val ue < 93002 Bridder that the | atex does not precipitate at that

20 Following the polymerisation, the resulting anionically stabilised polymer
dispersions (the term dispersion is used synonymously with latex or polymer latex

hereinbelow) are subjected to coagulation in order to produce solids.

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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10 pH value, small ampunts of auxiliary emulsifiers nust be present.

The dest abi | i s¥Q 23*6H&5s so obt ai ned are conventional | yP 1¢/e658
continuously on a freeze coagul ation rollser and continuously scraped
off the roller in the formof a foil, follow ng which they are washed

copiously in order to renove excess salts and acids and finaIIy dried

|0 a verti calygp, hof Bk Ekn Y e THE AL & PL OSES STG R AGEREASy (0

15carri ed out accordln us procedure

of all these e @ﬁﬁﬁé@serﬁlflsﬁhﬁ Ardlﬂfdvﬁftﬁ%d eré Dothe ehioUBY ofOXREBIAS) MAulsifiers
processes whi ch consume | arge anmpunts wat er nust be used to renove

auxi | i ary emip diefdesgrarinagy Al ougmﬂ@rlgﬁmemadm@smnemet sﬁ@alwe&wm t@tﬁaéﬁd

Ccanpt o e trrnf AEp by SHyBRR Gl ronTeghrf g hobMEE BN Y & e

concent rat i OfhaweQhR! walBiifGndekRdyle.i ty, higher colour indices or
vul cani sation behavi our which devi ates fromthe st andar d, because t he

product is encunbered with the renalnlng salt and acid Ioad A further

di sadvant age .J.n the reducti.on.is di controll

ot eci pi ¢ at oty I RED GRS Rty SFSRE EREGNPLER 1 etgrsgluble
state, with tcﬁ%nﬁ@%f‘ liddrBhi D 868 SBIuted WRA of aRRUARSUADE wREEXMEYEDER of
for cleaning the preciprtation systens. Pol ychl oroprene is either

used in the peduing thepHofo 4 pidwshei<ad. In widee thad tha lotezsioenhotarecipitate at that

it or 1 al0 1 or FADY bR SRawS b Gk siHe B b resent ThE dedfabilised
2010/105805PGE4dRE0 18/ Q@éﬁé@ are3convlénﬁomyea oMRed LIABhESALRS, ont @ freeze

devel op a nethod which, as far as possib oes not exhi bi't

above- nentlonedgdmxadmﬂhwagésmnamdnmbfmnq&ﬂdeﬁahpmommtﬁlﬂk'&npndVedbﬂ
qual ity accordj to .t bove criteri.a. 5Acc r di ngl the p

appl i cati on dd ﬁ%‘?ﬂgéﬂac WeEe ¥ %P%%%lwfg ?r;}ﬁéglflg"%%icﬁi‘s‘?af 0 a5ids
free of auxilgharihaRindriehih & verfila ok H3BzEAQTHRAl YHE 6ES bk

t he pol yner gispefslon h5V|ng a start?ﬁg pH val ue 5?eat%r tﬁn%qg &§ 8
adj ust etb t 0o aapiddweat aexoafing toonedtinoo® dryceddet. t | on of gaseous carbon

di oxi de and the pol yner dispersion is subsequently coagul ated by
shear and/or freezing out. 10 The terms pol ymer |atex, polymer

di spersion, |atgxmdl /R é'o?'ﬁllatﬂgse 9 SORY ﬁlelr}%; Xdr?'fsethﬁts%e?sexpensive
synonyns. Surprisingly, it has een ou hat pol yner I ces
produced W t Iprecegdds wlﬁclcamnsihﬁxadmgmaa@emﬂsifwm At betuseld tooremoptl avzilits;
of from6 to 9, deendlng on the praocessing nmethod, by the addition
of gaseous c&PBH eﬁo%“a@ndmea% w%ﬁpghﬁheﬁeepﬂewreﬁser@ 9 refyking
copoly i sa s &fin i W,
SU|tabP§jco n%ﬂ%?s (|ngﬁﬁgﬁggﬁg%fﬁﬁ%?%ﬁgkcﬁﬂg%&éwgﬁ%%%ggdﬂﬂél ﬂmzm
pol yneri sat i dnicredsetl] ¥OLi esncentxitione poaree dgaing Stawsilityilbglpur@iae. indices, or

Conventional erulsifier mxtures consist of resin acids with
auxi | i ary emimigapisation behayiopr gyhich deviptgs dipmy Eheqstangdardy begayseithe product is

emul sifiers %&g\kfgﬁérgd Fthdhe ?ﬂﬁ%{wﬂg IS¢ H?lci(%e E@a&‘é“A@gﬁ%@%ﬂd&%&agc in the pH

emul sifiers. resin acl € can

unnmodi fi ed (redustioh )isrdifitionagidd sncdvbdiléd geledigisdtionast dse proRluel! aibigd are
by di merisation, disproportionation, hydrogenation and nodification
of resi# aci exiFRelyriackym his Sent with thibiestlfiag aseagsith s fisqaent and somplex

pal ustric aC| partlcularly preferred nodified
resin acid is F£§¥§§%H?¥éﬁ%$%§Pﬁ%§Pny%é“ﬁ (Ul mann's Encycl opedi a of

| ndustrial Chemstry, 6th

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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30Edi ti on, Vol u%Bl . 345-355). P001 00650- WO WO
201b/ 105805PCTY 5%5%551658 - 4 - Fatty acids contain fYoHEBIY003658
carbon atons per nolecule. They can be fudly saturated or can al so
contain one or nore double bonds in the nolecule. Exanples of fatty
acids are caproic acid, lauric acid, nyristic acid, palmtic acid,
stearic acid, I |d ienal g | Lhal .en ' .
car boxylic ac];lﬁls&jé‘rg%%E;stshg}eﬁ/f%’agdege%%pdasn{gpﬁgi @E%’e%ic%?gs ﬁﬁ%lsbl%rdo af gt
such as, for exkhitpthe, aboastrentiondd, disalvinagsednd gy proviteud peoduct bf ingeded
oil, coconut oi], palmkernel oil, olive oil, rape oil, soybean oil,
fish oil and Bkl acgprdpg to dhccaboyertitelian' s Encycl opedi a of | ndustri al
Chem stry, 6th Edition, Volune 13, p. 75-108). Preferred carboxylic
acids are derived fromcoconut fatty acid and from beef tall ow and
are part$ al | yaaordinglyy tHeypiegge rpplchtiod Grbvidée b aneBiod Jol birlacig golgneric
Li, Na, K and ammonium salts of natural or disproportionated abietic
acid and of Fakes duat grefiegod guxitinyeruwsifieny staging framinelangs lafcen wheggin she

t hereof. 15T i £ . [ cj . f at [ r.m r f
resin/fatty g%lbgaqar(jelg}gegseléﬁ?lﬁﬁg aa%o‘smtﬂlﬁlgapﬁ x’ra lﬁ%rﬁq %at% Ehgn ?g%p%ﬂ?sgedbtf a pH
wei ght, pref anakl yf ffodindtd ot By laddhiopast gadeyusveh®dh  dipRdt i Hdl @l polymer
preferably from1.0 to 10 parts by weight, based on 100 parts by

wei ght of t helispsridrrels sHpseauenly coaguiated by sliearand/ern frgeaing cat.e
sulfonah?s, sul fat es and phosphates which are bonded to an organic
radi cal .” Suitabl e organic radicals are aliphatic, aromatic, alkylated
aronati ¢ conprheitasns ARHENSRE, SEIHBL diSpeAom e TispREsiveAdd dSoroprene latex
nmet hyl ene- bri dged aromati c conpounds, it being possible for the

met hyl ene- br iajesedaadywythénsed aromati c conpounds additionally to be
al kyl ated. The length of the alkyl chains is from®6 to 2525 carbon
atons. The length of the al kyl chains bonded to the aromatic
conpounds i s JuksrBigely,at Ak S B BhAhat polyr Eﬁlaﬁé’és‘&ﬁb&&ed%ﬂ!hfé)ﬁéb@can
and phosphates are used in the formof |ithium sodium potassium and
ammoni uht sal tadvartageoudsli kemadjpsted stoi ambBandluend fiamm G4ad t% dapending on the
30preferred. __P001 00650- .10/ 105) 305PCT/ EP201Q/ 001658 - 5 -
Exanpl es of JURFEH$ %ﬁgp\é@%&ﬁgé%g BHREOHEEA188dE o Na | auryl

sul fate, Na al kyl sulfonate, Na al kylaryl sulfonate, Na salts of

met hyl ene-bridged aryl sulfonates, Na salts of alkylated naphthal ene
sul f onat es asThgepblyasrisdimnNaf schldareprehe met thel eomolpmeénigtidn nefphblomipesre is

sul fonates, which,can, al so. he ol i goner.i sed, the degree ,of. 5
o1l goner | sat [BRPLERELT Foties o0 100 THECH FeyParBgs (elbding sulfu) as an
napht hajenesulfigbs B6hARriebnt hEBGHN eRfubEd dged sapd f&ptthfapa};luhyose.

al kyl at ed) napht hal enesul fonic acids are usually In the formo
i soneric m xt@mesntionial ehulsHier alistresaohsistrofresie atidawith awilfagnemuladieds or

group (from2 to 3 sul.fonic. aci roups) in. the nolecul, Parti cul ar
preference i SUWERC %?fwaa%suwﬁ Sieht kg R sl i Gaoasil PGS
havi ng from 124 m%&@&lﬁgqﬁ%g atons, Na al kylaryl sulfonates, Na

a

di i sobut yl enenapht ene sultonate, nethyl ene-bridged pol ynapht hal ene
sul fonate m xtures and net hyl ene-bri dged aryl sulfonate m xtures.
Auxiliary emul sifjers, arﬁ al so addi td' on pt[ oducts of ethyl ene oxi de,,
pr opyl oxilferesin acids there can be used modified or unmodified (natural) resin acids.
Modified resin acids are obtained by dimerisation, disproportionation, hydrogenation
and modification of resin acid mixtures which contain abietic acid, neoabietic acid,
palustric acid, levopimaric acid. A particularly preferred modified resin acid is
disproportionated resin acid (Ullmann's Encyclopedia of Industrial Chemistry, 6th

30 Edition, Volume 31, p. 345-355).
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15 and al so etg#te OXI de/ propyl ene oxide m xtures wi th conpounds
X030/ 10830

havi ng suffi ci i ¢ hydrogen. These include, for BxHRpI040/001658
phenol , al kyl ated phenol and al kyl ated am nes. The nean degrees of

pol ynmeri sation of the epoxides are from2 to 20. Exanples of neutral

enul sifiers are ethoxyl ated nonyl phenol s having 8, 10 and 12 ethyl ene

SX' de units. i} latc:ld(}a ont?ﬁﬁ ’]TJIB un, 2? Lga%dnsét? er tntﬂtﬁ%cflﬂg | S can_be ful}y
i spersions prepare S on polrynerisatl oFopréene "and o

chl or oprene rmgattirate®sr Nuntdhsosctdn'taalbbﬁe SOAbRATELS b%&sl’il(ﬁlthe dR:cHREERAmpIBSOf

above-nentioned auxiliary enulsifiers can be adjusted to a pH val ue

of from 6 to fatthycidharestmely aeiddraingeidomynatic addnpalontiaaed, stearic acid,
25sub sequent Io\(elcoa u'l%%)l%wba%lg rllr?&i%nghgldb)fh]é Irgg% 818:6 Wghl?sugll_'y %aseﬂ on

adj ustment i s prefera ween

W02010/ 15)5805;%@Td-ﬁi%aﬁﬂeodlf&(b¥€f§t8 suctBas; foPleRhBplehsidP bnn&fttoh%eucg%uﬁdrﬁt oil,
ani oni cal |y stabilised ponchIoroErene dlsper5|ons I n which

proportion oflinseddyerbrdosenit oill palopkesne dik olikie od otapd oitpsaybeaméil,tfish oil and

b epar ed by eah E1BRE 48 TRt ERGyORaTE bt MR Chitiswe Ghabfiok
of auxiliary whsifii ?r 5- 108) TP]’é‘feﬂQh Y Bfox gt | hé‘1§§ aR! QIHeE Frdds ©OEHLP Satty
to the invention can thereb processed to solids w thout any

| osses in teranslfmﬁfquabeetfyalwm&a\pangllyonﬁ%ylp'dsfgenfabiy > 20%
10part|ﬁdjl arly preferably > 30% of the washi ng water otherw se
require The pol yner | atices produced according to the invention
exhibit a> S%eRfRter @bbier > %he PBY L NGUIRRN dna RLBAGTAA! YalRs %Q/‘h&ﬁif’é@ror
cont am nation tendency i’'n the processing process as conpared W th
convent i onal dugpuopoatiomsd zdnetp:r aod sk sf pdrfialByhyibogryated tdtrw ditiyxdcitbaraisof
t he destabilising agent is possible to process solids

concentrati Oﬁglxp.ﬁe tﬂ%"eﬁgl ymer di spersion that are > 2% preferably >
5% particularly preferably > 10% hi gher than is currently
conventional while retaining a | ower contam nation tendency and a

| ower rEquI r ditennodificd eesis acifls,Wagiianigs wamﬁxturasofareﬁﬁffet@uhctidcafre wktdcih an

production efficie y|n eas of > 5%  preferably > 10%
particularly aﬁTDéLPEPg 2 8y, Fs’rpagﬁebysﬂﬁtggt’tﬁr raple frgmy, f- 5561 180 dagts by

possi bl e. Be i

wat or cont ent af ﬁ@“‘ﬁ%‘*ﬂn@*@%ﬁ% 3R 1 RaME L e eSO £ prliy
coagul ati on pvagdos thesmendmeratixoat.l y reduced, 25 as a result of which
t he necessary energy used for the process of drying the filns
containing > 40% water per kg of solid product is reduced by > 5%
prefer y >

requi rg%d to dag@éﬁ%% %%]?J!)Sc?iﬁ%tg sl‘:i}eys ﬁ%rg%g’mlg%{essl%x }@?ﬂal?g%ﬁlglg ateltonG0Floh
di scol our at | @aganiuadicat] Suithble i gaitic ta&liqalsoate alphatie, lomado akyihiednedmatic
manner; alternatively, the belt speed in the dr oven can_be

i ncreased Wi tCHmPH%“‘%Saﬁ%ld@H%dg‘yomﬁ&u‘%ompqﬁGé% a@@@é@smthﬂeﬂe -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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WO 2010/ 105805PCT/ EP2010/ 001658 - 7 - By the use of smaller anounts

of energy, theWPHOMEPHE of so-called tar spots from r esPGI/EP2010/001658
condensation and oxidation during dryinggn the drier is reduced,
resulting in both an inprovenment in the colour quality of the end
product, which is typically 5inpaired by dripping of the condensed
tar spots Ont&a}tg)a secﬁdsuai Qlﬁﬁo%tat&s asrﬁ?fa%& Sﬁéj Eﬁ s%h%gg %r%SI\LIt fﬁum sul(f’C{e N aIkyl

and expensi ve ¢l €ani ng o i%er acr

known fromt fbﬁlf@ﬁdt@rN@ﬁﬂcylaﬁﬂ(ShlfaﬁatefNﬁseﬁﬁéaﬁﬁhﬁhyléﬁ@ﬁﬂl@ged%ﬂ,sulfonates Na
phosphoric acid and sulfuric acid, in dilute aqueous solution are

used, so thatsam@ﬁ@kyla&eémanléh@qu)ﬁuabnatﬂmmwclh@estéea&usalsts aﬁmethsbdebgdged

hi gher than wh b d d. Th f. d
' the cace dREPRERHEe URBnonE il Bomiine BT RHER nibatE T orol

of gaseosis cajlipemeiMohdRid fgmr&ntzha 1@qqr§@H&yﬁteﬁaﬁbﬁﬂheﬁnésmm&kaeﬂwnd1&
smaller than in the case o organi ¢ and inorgani c acids

descri bed formethylengbudgeds(and npa@lmllm etbkvlatccﬂﬂenaphtlute@mlﬁ@md adids @k ushaly

products and .v |I|t . of th nreac acid are

o bon i oxi b el intineri, Buxbies i o2f Afa soris it b dolighis acia
result of whi %;BU ?f@orﬁ“j t 8 QpIfSHic R @@hﬁ dy8h tﬁé Wé&lé)ﬁ’al‘tfcuﬁa\‘%%ﬁnce is
Furt hernore, the pH val ue adjust nent | ace nore precisely and
more uni for rﬂgrvenrtotl‘ﬁzelapml yuifate,dNs p&ybssubfmna@ rmxvldncﬂ Imvirgnfitomao@ato 18 carbon

overcongentrati on re coagylate fo tion an
cont ani ﬁf_iti ooy %@N Snin NS GuEes (RlE5 g oReihyiene-
di oxi de is fuyrded B g&%ﬁtﬁﬁ&%m%ﬁ@ﬁﬁtﬂ&htaﬁ&rm&hg@& Bn&’g‘édd 1 F:ﬁﬁ’(ﬁlate
the risk of a VOC and odour potential, such as acetic acid I'S
mai nly used fmixtirks.s purpose, nor inorganic acids, which need to be

di luted considerably (e.g. HCL, HNG3, H2SO4, H3PO4), are required.
30The residues of the neutralisation with carbon dioxide are the

sodi um and o4 @SR Whiditishs LReEISO had; |l
in water and are %gr th é n%st pgr ﬂ@%@g)OthFﬁM?%%%ggﬁ@%ﬁgﬁJ : Xﬁe
anmount slused anfl hhom@xy&n&ooﬁﬂe@r@@&;nepmfder abiktresPGdh mmum Waving
2010/ 105805PCT(ﬁE 010/ 0

165
mently acl ?1 grogen These include, for example, phenol, alkylated phenol
and alkylated amines. The mean degrees of polymerisation of the epoxides are from
2 to 20. Examples of neutral emulsifiers are ethoxylated nonylphenols having 8, 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.



f 2 to 12 g O barticul arl ferably f 4 to 10 g C®/ kg of
rom 0 articularly preferably from 0 0
o 7yt P HERRfbicss

pol yneric soli UI%H t he nost part washed out and i

ampunts of <5 g, preferably <2 g, particgul arly preferably < 1 g, as
sodi um and pot assi um car bonat es/ kg of solid, do not adversely affect

t he product properties, even with a reduced anount of 5washing water.
Duri ng conveng| I i : : :
surface-acti \r/li(-':F E%&%l I@%&Z%ﬁi#? gjrl iré)?l{;}ré%ﬂg ?,gﬁgf\:}g% %P B@]%B% tééh%oﬁhs r%sflo%snl
pass into thevhialstthe waoportiohf of pelyamarsed fdhdsrep@ne inothebksitte griadabdte the
cost-intensive processes, nust be used to purify 10the water again. On
the one hand #HErRHAVROE W A onal |y used as auxiliary

emul sifiers are not biodegradable; on the other hand they cause a
certain discolouration of the polyner, as a result of which its use
as an adhesi VEhef golynmahdispedsionr ¢ prafegiblal srepaed e heamabfr acédnti@uous
As a result of the nethod according to the invention, the use of

auxi | i ary emuodymerisaton witheut|thpeditioneefaysdiagy emelsiget t he waste wat er
is |less contam nated. The polyneric solid has markedly | ess

di scol ouration. By neans of carbon dioxide it is advantageously

possi bl e bot MHeGotaéraitides peodaodd/sdebREQPIANE irfe SR SnQRsrebPbe prdBessed to
freezing-out process and to coagul ate di spersions and precipitate

t hem under shehds withowraaglosses idewns tfemuality whidesexing 7 h”es preéaxably £ HBs,
been found, surprisinal at . d.he waste.wat er separated .off after
Dhe coatfit AR I a2 0t Rt RERNE ReuiR

significantly lower than in conventional processes for the production

of polyneric solids using acetic acids to adjust the pH value to from
6 to 9. 30 HIBIPAYBETDS NP REedAIBEH0S RCIHCERPLON G8MBES: = 59, prefewtily

inth | i sati d i b Ny t .that | .
oresont 10t Fe Bate R LERHY AR Y ons iR oSN ab TR HERisBeY (ife the
COD val ue of grbsding FrocsRMaY Mbhp@asld wim%ﬁvéntioﬁalmgmhsaﬁb@?mk@s%_&ss, in

which latices having the sanme solids contents are used, the higher
the cont®nt of inpurities in the |atex serum (waste water). Carbon

di oxi de can further be used.to pr.oduc ol.ychl or opr ene . er .

i nexpensi vel yald"eff %Péﬁ?’ilée Iaﬁ ﬂ}f ‘g?)g?aé’@sb'{%/?g?&{ 18@@&%‘91%%&8?%3 SHiids
carbon di oxi %né@ﬁﬁﬁ&n&ﬁ'tﬂ%ﬂﬁﬁgﬂdigﬂﬁﬁpﬁ Bt fler-e2) Slefdrdlfty POYY Pakticularly
di spersion but, if required, can additionally also constitute the

at nospher e i prefhrabkpral 0% ovigher than asldutrentha comdutiona gehilsf ratdinsingse lofer
carbon dioxide js.that it is ob&ai ned from carbon di oxi.de- neutral

t t
sour ces and, BYATNRAO LeRdemEy gnd & ST SEANRTISNG ML ISTHY Of SYRTIRAER By &
posi ti vey car heguidiopxisien batbanGRn! srRRina) NGtheaske EXCES oL a;?}x@ﬁ:?alﬁjr OXi (i@,

can pass out of the prodiuct in the nethod according to the 1 nvention.
Because of t Ipertsmderly paecforahlys> US%dn dredspadeetime yiebdofreditliald passipleof t he
carbon dioxide, there is no risk to the environment or the production
staff. In the nethod according to the invention, carbon dioxide can

al so be used g, sﬁ?ﬂl‘%} Aalbb dﬁ&&hﬂx‘sgl G hteP LAY & DRfHXBhient
acids, the armu%t of carbon 1gt‘:aoxi de used 1;len t hehné‘facﬁg% not fa|-nI%|nn8f the
bel ow 1 g, pmpetyenatillysFrogen palrini thel Faeteycopgdbiboraroyess igakgmefically reduced,
pol yrrerisc sol i d. . .

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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The present invention also provides polyneric solids that are free of

auxi | i ary 25emYPENVEFYS optai nabl e by the nethod accor dPGHERY1¢/#a658
i nvention. The polyneric solids producedy the nethod according to

the invention have a residual content of acetic acid, or the sodium
or potassiumsalt of acetic acid, in the end product of < 1000 ppm

preferably < 500 ppm particularly preferably 30<100 ppm in so far

as that acid has additionally been used. P001 00650- WO WO

2010/ 105805P@y #R2A0¢ MfRthkfaSamodifds of dXtegahe/ MRfatos Of b6lSalpidagdtisRes BY¥m
the method according to the invention contain an anmpount consisting of

the sum of sd@iinrPAdRISHIMatsl Qridationishwigedrying dp éha &eer is iredycpd | rpfrblingin
solid of from 3 5 to <. 20,000 referably.from> 20 to.,<, 10,000
ppm and part irgc(:) th a7 1VPRY e srab @Bﬁ% r;ugé%rp%%hteoen@ @8@%’%%@5}3 IPiEally

met hod agcor dinpgirédby hﬁpdpiﬁg@ﬂtﬂe%ndérﬁ@d tamtsl?ﬁgiuﬁtbitﬁ@em plolgctSitid ARII8ced
amounts of carbon dioxide into the |atex stream preferably takes

pl ace cont i nusaessiy foTivemplextrad edpensivéslaaningled thedriesduced by
i njection, as an overlayer, by neans of static and dynam c m xi ng
units counter-currently and/or co-currently or by any industrially

10known gas/ | g he&pi 28§ultin i OfcfhSenoASCREH tRGphiét 4rh) QuiN¥E 764 8Bmpid)@cetic
online nonitoring of the anmount m xed in can be carried out either
vol unet ri cal lagidyiphospheric acid cand gubiiicl ecid pimsdiinte agreous stiytioe asursedgot that

H of t ol yner. di spersi.on. .15 The i.ntroduct.i on_.of carbon di oxi,de.
P o ¢ b por yHERetsr COBREPHAT iR b Epdifh §roLESE s Biket (hGR hen corpps dioxide
yi el d of carhepsedi oxi de for the neutralisation reaction is > 20%

preferably < 40% particularly preferably > 50% 20The m xing-in
process of the method according to the invention is preferably

carried out | ocal Bges ures at the Em&ﬁi of i trgducti.ar;tn) of < 89
bar, prefera a@%@j‘ POIC petEe ﬂl‘?g’_relc'}? PrefErEn Py cALDIYC BAf OY MeaRQ the
unconpounded ;RO HRREH OrSEkEAR PRl RIeCinkY 1 E%LEH%BQ (a?s%gl%ﬁﬁlofsdffn'aﬂ(eﬁgl

t he 25invention, are used In the rubber and adhesives ustry for
the probucti ematitr thahcianthe edse abbirte arginaditelsinoeganicTiadsrdedodbled for this

according to the invention i s explained. in ater detail bel gw by
means of exampPEss: noaiton 6de- wew%ﬂﬁr WstigsPietepdorgetsedt the
11 - unrcacted acid are markedly higher,

Carbon dioxide can be introduced 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 used for this purpose, nor inorganic acids, which need to be diluted

considerably (e.g. HCl, HNOs, HyS04, 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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pe TOhe reparation of the latices was carried out

using the fol | WRXAYWAESc recipe. Al nunerical data, unf€gEr2010/001658

i ndi cated otherw se, are based on parts gy wei ght per 5100 parts by
wei ght of chl oroprene used. Table 1: Recipe Exanple 1 Exanple 2*
Exanpl e 3 Exanpl e 4* Chl oroprene 100 100 100 100 Constituents of the

aqueous phas Srom 2 to 12 g%&,npear 1<|:uil§r%gp¥é%r§l§1y]190%1 4 to 10 g COx/kg of polymeric

10

15

20

25

30

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,



P001 00650-WO
100 100 100 Di 35 ﬁprtlonated resin acid Na salt (dehydro-,

di hydr oabi et i cVRZPW/NE8a 1) 3.5 3.5 3.5 3.5 Condensat | oFF HEBALYQ01658

napht hal enesul foni ¢ acid and fonnal dehydey (Na salt) sodi um hydr oxi de
1 1.5 Activator (formam dinesulfinic acid, 2% aqueous sol ution)
0.36 0.36 Activator (potassium peroxodisul fate, 3% aqueous

sol uti on, Soqis!é&‘n? itﬁebiv&%%ﬁ%ﬁ%%a@lﬁ%ﬁoslﬂlﬁseﬂﬁgﬁ{tﬂr8£@ss stegs,?’t%ato is%?resent in the

Anal ysi s
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.

10
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.

15 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

20 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

25 emulsifiers, obtainable by the method according to the invention.

The polymeric solids produced by the methed 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
30 < 100 ppm, in so far as that acid has additionally been used.
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pH value 12.7 12.7 12.6 12.6 Solids goncentration (wt.% 31.6 31.4
31.5 31.6 TheVOAMM%&YSar ked with asterisks correspondPGBEF3E0/001658

I nventi on.
rubber type;
crystallising

10Exanpl es 1 and 2 correspondiyo the recipe for a CR

Exanples 3 and 4 correspond to the recipe for a rapidly
CR adhesive type. P001 00650- WO WO

2010/ 105805qul-‘{el‘:;ﬁ)%grécogo}ﬁ?%roduced by the method according to the invention contain an

10
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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%.
P

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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- 12 - Inplenentation of the enulsion pqlynerisations The aqueous

phase (1,257 VoMW WESpnomer phase (1,200 g) were pl aEHEF29104004658
litre reactor and rinsed with nitrogen. _After heating the enmulsion to
44C (Exanples 5 1 + 2) or cooling to 10C (Exanples 3 + 4), the
pol ynmeri sation was started by addition of a small anount (20 m) of
2% aqueous f%nam' inelsglfi nic acid activator and carried out to a

. 4asic re € P
conversion o nuous further addition of the sane
sol ution. Wen the conversion was reached, the polynerisation was

stopped by addition of 0.1 part of diethyl-hydroxylamne in the form
of an aqueous'heayepasatiasnol thodgtices mias warried crué ysing lowieg basierasiped All
in vacuo with the alltg of s#eeam%o | roglisli dual mononer conten{) of .gl%)(out
800 ppm Ser i"SEHF &8s UBSY BV E‘%a ‘Tr}”fsg‘ﬁ fgea) PRt aBi ¥ASabY o per
Exanpl e 51 Wi t1po6fs by watdhtloP@Rogprhe LA, prepared | atex were adj usted

toapHof 7.2 with 4.2 ml of acetic acid (20%, which resulted in

i mredi at e coagul ati on. b)Destabilisation of Exanple 1 with CO2 20200

g of the prepared. |atex were adjusted to a pHof 7.2 with 0.7 g of
C2 and the 2‘?“5’2‘? lity éﬁ‘ec{lﬁ’e | atex was observed for a period of one

2010/ 105805RCT/ EP2010/ 001658 - 13 -1 Table 2 TestsS of || at ex St 4

week. The rgsults are shown in Tabl Eggamptol [HBRRpROBT G Wap B Exam?ledf*
bility

Exanple 1 g hdpsearensi | i sed with acetl® acid |(B0% 100 100
Constituents of the aqueous phase
Demineralised water 100 100 100 100

.Disproportionated resin acid Na
salt (dehydro-, dihydroabietic acid | 3.5 a5 3.5 35
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

sodium dithionite, 2% aqueous

solution)
Analysis
pH value 12.7 12.7 12.6 12.6
Solids concentration (wt.%) 3l 314 31.5 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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500 C2 (g) 3.22 92 Acetic acid (209 (g) 20 9.5 Dem neralised

water (g) 16. Woz?mél“@ﬂﬁcentratlon (% 31.2 30.8730.61 3IHCHKEPG001658
(g02/1 serum) 14.7 9.7 22.5 _14-

sulfate catalyst. The amount of unreacted potassium dichromate is then back-titrated
with iron(Il} ions. The COD value is stated in the DIN standard in the dimension

Mgoxygen / litre of solution or in the dimension Zoxyeen / litre of solution.

5 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 (g0O,/1 serum) 14.7 9.7 22.5 8.66
COD (g0,/kg CR) 324 21.8 51.0 18.6

The latices without auxiliary emulsifiers (Examples 2 and 4) exhibit markedly lower
COD values than the corresponding latices containing auxiliary emulsifiers
(Examples 1 and 3). The waste water from Examples 1 and 3 exhibits clear yellow
10 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

15 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

20 particular.
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8.66 COD (g02/ kgﬁ%@ 32.4 21.8 51.0 18.6 The latices wthout

auxiliary emul¥ W50y anpl es 2 and 4) exhi bit nar kedl JCTEREM0/R4IE58

val ues than the corresponding |latices congaining auxiliary
enul sifiers (Exanples 1 and 3). The waste water from Exanples 1 and 3
exhibits clear yellow 10 di scol ouration, which is attributable to the

addi tion of qﬂﬁ}|gﬁ§%!@nulsifiers. The waster water from Exanples 2

and 4, on th d, isonly slightly yellow to col ourless. The
sanme trend was al so observed in the frozen-out polyneric solids
according to the invention: the polychl oroprenes from Exanples 1 and

3 exhibit a yel | dVrFthpd dpispiodBeipamobmerishiolids thas apd fige 9 gnvbirphesulsism

Exanpl es 2 and 4.s n | %Eyn%?l BHLdsCaT pe;];ri]o% n%ltl'ﬂg&e ag%gqllhd{hggat Ooli,[frrﬁgr
ng nmakes i | §T3PSI S5 T R

i nventi on accor di t possi a coS intensi v

purificagion proGRsperdiet hivigy Ma&iten\GH ehluanfleatdruhi@lis adj@sted ﬂﬁb}?ﬁ value
col ourl ess pol ychl oroprenes, which 1's a considerabl e advantage ftor

adhesi ves pr oductafofiomn6 2ioparky edditien ofppweowoesbom@igyde omd/ thesgdsmer
PCT/ EP2010/ 001658,.- 15 -. Pat ent ¢l ai ns had for,.producin
Dol ymori o sol i s ipststor s SrERbently 2RFypT bV Sieat S RFEHREMM ng 11 om

pol ymer | atices (dispersion), characterised in that a pol yner
di spersion having a starting pH value greater than 9 is adjusted to a
pH val ue of f&omMethod 9casydingd tlaom lofhayacieringd e dhabthe rH oriud@dpstinanh és

pol ymer . di spersiqn, is b uently coagul ated by shear and/or
freezin @out. Nb?ﬁgﬁ%ﬁiggﬁgﬁng to claimi, characterised in that the
pH val ue adjustnent is between 7 and 8.
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.  Method 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.
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Met hod accordnﬁﬁ to claim?2, characterised in that the_ po

nmer
di spersion is ¥R YA#%al Iy stabilised pol ychl oroprene %@ﬁﬁ%@%?’%ﬁﬁsn
whi ch the proportion of polynerised chlongprene in the solid matter

of the dispersion as a whole is >50% Method according to claim2 or
3, characterised in that the polyner dispersion is prepared by neans
of a continuous polynerisation of chloroprene wthout the addition of
auxiliary emulsifiers. Method according to claim4, characterised in
that the intr@dudolynertf sdlide tieat iateadbéeco Banxilivrg el stitor abtadhablé Seotdih@to
the latex streamis carried out, continuously. Method according to
claimb5, charact &Y 988 0f heprgedingelqimsr oduct i on of carbon di oxi de
into the polyner dispersionis so controlled that the yield of carbon
di oxide for the neutralisation reaction is > 20% preferably > 40%
particularly Qreffelaitsc sHIXothitbirb debeasiCandiarg chulkfi@k Mcfording to claim 8,
characterised in that the introduction is carried out at |ocal
pressures at the chatiaplerigad infhatdbereanddin gfresidgd apepnt ¢fref & arsfgrablg e 2 g,

bar, particularl era 20_bar. P0Gl 00650- WO WO
5010/ 1 o5808pCr) EPSIEDIN; Bskeribife< °Fig ol oo artgpatepgof
of auxiliary enub@?mmgmgmu@btainable according to any one of the

9.

precedi ng cl ai ns. Polymeric solids that are free of auxiliary
enul sifiers according to claim8, characterised in that they contain

a residyal anpunt, of <.5 fergbly < 2. particul arl ref erabl
2 1% ofF sodi U dsbmdicuditanndfs s esrid sy R ik RedaRede 4850,
Pol yneric solids chiiabteAS lth& @by aohthihi A dnARY o dtREDIARE Y07 G0difm
claim8, characterised in that they contain an anmount consisting of
the sum of sodi urndmbtgssivas shbanataribothat wsulfing pelymesigl sdlidg op dtopmer iScto
solid of from> Sd%£9¢f0 000 ppm 1511. Use of the polyneric solids

that are free of - EW?‘enulsifiers according to claim9 or 10 in
t he production of vul cani sed rubbers and adhesi ves.

15 11. Use of the polymeric solids that are free of auxiliary emulsifiers according to

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





