; €3ed2J6Tbf] | ONOVERI C THERMOPLASTI C POLYURETHANE Fi el d of the invention
The present invention refers to a new iononeric 5 thernoplastic

pol yur et hane that can be obtained and handled in solid for i [ S
susceptible to being easily transforned i,n an aqueous di spgmm HI m] IIILm
ionic character. State of the Art Anmong those t her nopl asti ¢ pol yur et hanes,

those which are 10 normally referred to by the initials TPU, t 2" Rat er

di spersible iononeric type, known for sonme tine, are based on the
i ncorporation of mononer FONVEREC i BHRRMRBLASHI O FOLYUBBTHANEt i onic, for

exanpl e neutralizable or quaternizable tertiary am ne groups, and anionic,
for exanple free carboxylic or 15 sulfonic groups susceptible to being
neutral i zed WeAIpEPS ARYAREIRRous nmedi um US Patent nunber 3,479, 310,

published in 1969 rhdi Selragest Saifvdilddnypecdadsa whdear amge OfioHBRErEY S

i ncor por a%i ng_i oni zabl e noi eties, although onl sgeci_fi TPU exaﬂ‘gl es 20

i ncor pora in%hﬁ’ﬁﬁwsqﬁﬁ POLYPTRCRaRS SRRE SHAMSR CEF2IRSA PG MRAARE utied,
mai nly N-net yhidi etrbanol aadi Nnehi&ai dipat endcdgrdibeat esot hakihbe sasdIEr

i ncor porati ngcd} he ion group can be introduced intg gr eggl, mer which is
subsequent |y P§EE?§‘E%?§ i AR ALV HEBPETI M *H tPhen2 PAFRSERY agent
with the ob) athatef opreeeaditng to its definitive polynerization. It also

i ndi cates that the pol yurethane mass can be obtaiped, and once. the

pol ymeri zati on had™°Pfi Shetf ‘%tﬁfmﬁpi%?fejrc rﬁ@é’i‘lﬁﬁgﬂ%‘?‘fﬁni‘%‘%ﬁl VBAER A%t one
for exanmpbe, mraalllgperstethet ditssolbred ymss initdatler apd, a 8Renewhteat i zi ng
agent to obtaj,n the,ready-to-use TPU aqueous _di spersion once the o&gani C

sol vent has BEERSEFIM SatBFETeThe FORRmeM IO nTHOF atio Ui s B&Fs PERES nalt e
nunerous fi eluh® adfncappbiraeddronef andmgnars Hutimgi riondeabdei pdousps aboth
adhesi ves can be nentipned, for exanple in.the footwear 35.indust and
their use as < géf’flhﬁ’ ng?%r?}ﬁng’lfopew]é%]bﬁaéhe ) gﬂ%‘é??réjtzeaéj,lesﬁgﬁ{%%ry
fabrics and naiieei ajreoups, t alndngadiweiski Nforanekdnggied Stdrst ratlesxyldwchoms in
i ndustri pai nt.s_and_varni shes. Pat eny number 3,412, 054, di scl oses

wat er - di Iqht aﬁug gnbﬁl%?u&shgﬁgge%gg%&fagg %?1?%eneru§§% %%go"fltglo Vi socyanat es
W t h hydr oxylaat edueandamediue.aci ds of the fornula CH2Z0H R-C-COCH | CH20H

22 di (hydr oxyet g1 FBFSET oRtE e P Bar i 1t el Baeth s P e AR A0, o,
known as 2, 2-sdiidetT8U otype ophdniac widel, rengsi wfl ymaioretrky| olcqrpopadma acid
convent | onal 1oFoea5tes Misded RECAEY paPan, SPRL Ve or tond SXAIET S | 2i ng
agent beilfg iimcorporatied monbher fumidls ¥5thacatishichehpractws drorpebaee ni ng
the aqueous an%ﬂﬁﬁé&?%ainly N-methyl diethanol amine.
Said patent indicates that the monomer incorporating the
ion group can be introduced in a prepolymer which is
subsequently dispersed in an aqueous medium with the
25 neutralizing agent, with the object of proceeding to its
definitive polymerization. It also indicates that the
polyurethane mass can be obtained, and once the polymerization
has finished, add a water miscible organic solvent, acetone
for example, and disperse the dissolved mass in water and a
30 neutralizing agent to obtain the ready-to-use TPU agueous
dispersion once the organic solvent has been eliminated.
The ionomeric TPU aqueous dispersions have numerous
fields of application, among which their use as industrial

adhesives can be mentioned, for example in the footwear

35 industry, and their use as coating materials for flexible
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US Pat ent nunber 4, 956, 438 di scl oses that the nonomer containing ion groups
is incorporated to a prepolyner, neutralized in an aqueous nedium then
proceeding to extend the polyner chain in said nedium In other words, the
20 di scl osed process directly leads to o%{aining t he TPU aqueous

di spersion. This technique, with differe variants, is that which is
normal |y used in manufacturing TPU di spersions, such as that al so disclosed
in US Patent nunber 5,155,163, disclosing 25 the foll|ow ng process; 1)
preparing t heubsEpatssersush psadabbicofanchanadieripey aiat e titge thel §bin.

sol vent and DMBA, »2); Pardirah r§XEENSinof ok hes pr apelyeela 1y 18 tkoWang

mol ecul ar weight diol, if desired 30 3) neutralizing the carboxylic groups
with a base, V&rndpspersing or enul sifying the polymer in water, 5)
definitive chain extepgdi&ior Winllhoar! o 410!, esul adi JMicals diavdNeyilaedpie 3 6)
adjusting_the ratio of solids and the _ viscosity of the dispersion. Thus,
the di scl 8se®L¥ERAtRAReS My BgeRs hdte Rearbinedi PoFptragisGes with

di spersi ons ahRrehiahfad irbBikpl 86 R ildat egr i€t palygeri zati on process, or
as a final step thereof, or by carrying.qut the dispersion in water and the
neutralization on a prepolynmer prior to?ﬁﬁ%*definitive extension of the

pol ynmer chains, this latter being th&-rOstCa@HmoONnly used technique. 10 This
inplies that the user of the TPU aqueoué |, spersions, which do not usually
coincide with the manufacturer of the p i rs, must acquire and store the
prepar ed aque@iesedhSperid ORgdrahinG h AR hythaY eot aaleyBmentud ofo Wad er,

normal | y hi gher than 50~ by i.ght, king 1 ge transport angd stotage

t her eof ~ nor e GFEPPy éﬁﬁmﬁeargfdggﬂ(Pﬁ r%ﬁéﬁﬁﬁ%@'pfﬁp¥ﬂ8‘bol?ﬁﬁg. %@9 t ent

nunber 41076 34 idhed|Hsesedespbd] ko Ghosnl &g iy 2sdiitethy@idlagicopfosiksed on

obt ai ni ng TPU aqueous_sol.uti.ons ot, di s ersion%% and Bﬁ%ﬁ applicable in a
DYER,

speci fic 20 A& f PHNTHRING ELREWAT FrePappts cariCons wat er di spersible
TPUs, specificall yfheset menbnarshané iexdrdeateSaitd paieemolgusetbass by

pol yners prepared as fromthe foll ow ng nongners; (a)_ or ic.diiso nat es
U ot eoul AEaRg: Bht BT HE0360, PERToTHE ATar 7T ol e reTE gl Sl 55
(c) optional lwateet hed gkytod ki aingh agehecbking wengitpcafatéd260, thadf{dyl

gl ycol s wicit h _nmol ecul ar wei ght | pwer .t han.500_.cont ai nj ng.carhoxylic or

sul f oni cwgr olpE " P% gher aptrlogeg gﬁboaﬁaéaﬁfl%a?}éentagule(?ﬁ%rd an f:yaf_l:s'the 30
carboxylic or sul fusni Ratgngupsitberngt , 8561, €38t dparlosdd ytloanvehée edohomer

Chat they conChtA eoioy st 29280t e, SR B hans g oUBer oL o om
0.03 to 1.5~ neptwel ghed himlr emy hageowpspedituy, g)tHemomrb@eedig® to extend
m llieqUivalgﬂkﬁ Bgiw$gp %h%ngofylegéid medium. In other words, the
20 disclosed process directly leads to obtaining the TPU agueous
dispersion.

This technique, with different variants, is that which
is normally used 1in nmnufacturing TPU dispersions, such as
that also disclosed in US Patent number 5,155,163, disclosing

25 the following process:
1) preparing the prepolymer by reaction of the
diisocyanate, the polyol solvent and DMPA,
2) partial extension of the prepolymer with a low

molecular weight diol, if desired

30 3) neutralizing the carboxylic groups with a base,
4) dispersing or emulsifying the polymer in water,
5) definitive chain extending with a low molecular weight

diamine, and



4 and/or sulfonate groups, and (h) from 10 to 40~ by wei ght incorporated
tri- and/or tetraethylene glycol units, either between two urethane groups,
or between a urethane group and a hydrogen. 5 These polyners contain a very
high rati o of polar carboxylic and/or sulfonic groups and can be directly
di ssolved in water by nmeans of adding a base, for their use in the finish
for textiles. The patent indicates that the pol yners object thereof can be
obtained in the formof 10 hardened resins that are easily water soluble,
whi ch can be st®ed 2¢irshipel Foe ¥aFichefs pahidused §Bet hbicSHity adefhean
prepare the aqueous §pldidd@Rn. It is clear that the polynmers disclosed in US
pat ent nunber 4,276,044 do not_ al one constitute a solution to the 15 posed
dr awback, alt hougAb8fity f£Bf oBL&FHPIRS TPIRCHEFNBI e 18A1FRFRT ngtirfueotiee

sol utions, nQlondh8PEE SITYDS, adhddusANABHRE} LiRInlsONatd BLRALHEGUIARHEAS €arl F OM
anong the_nunerous fields of appljcation of TPUs. Therefore, the drawback
of finding al'PéPABRTYE ROMIEEHFREITMPTIFESH F WSaBl 103} 4R\ thopeeke in

different fieldspf appki¢ati opuof dIRJS PeiErstisn OMhecla®brt hgnd Nverd i on
Part of the object_of the present invention are new ionomeric_ thernpplastic
pol yur et hane®E¥PR} 1 2af<iQ@pt 1981 et oPBRRPNY™Sor BF18Rd Fandid i 99E4BEFHYS or m
for the subseguenbisseo25thdepsDimd diliginRl, eRaiat nantef BELh@qUEOUSost

di spersions, which_ have an aﬁ |ication as industrial adhesives and as

materials forfoRBaRIRgF9%e o AR rigi d substrates. Fornming part of the
obj ect ofiot he i nvamtikon iapeias sothéie f ehé owusgr aspect shehereof eategiati ng
the sanme inventive 30 concept: a process for aring the iononmeric TPUs
obj ect of th&FRYERT T, -WIFJH@ us@o of n?BnoHﬁP$£fy?PL§° “1%e i‘?‘ﬁvrgﬁt i 6% f or
preparing aquRousadtspef SbONheanfoBmersa phOLeSaciotirr @apar i sipraqueinns

di spersions fromth(g 5 iononeric TPUs of t|‘h1§ %}nventi n. ghscri pii on_ of

t he I nventi oPFPRETFONOHEITE St h&HABRT st pdiyh et’ﬁ%ﬂ‘é‘ﬁ(?" 386j ec? 9t the
i nvention ar emohatacber waesk | mdatllliyhayghse cdmistble, eighreanskidgt he
continuo reaction of the follow n noners in the i ght, ratios

i ndi cat eﬁi n ¥ &FBRER°TY ‘?lﬁi sttootrﬁ‘f-”gv\ggﬁﬁ?oéfm?rrlee B R %‘Pf?ewﬁﬁﬁ%n%?‘%n prior
to the reactivhe atahiliatyperfathe epclonferi.sed bet ween 180C and 300C for a tine
conpri sed between_30 seconds_and 5 mi e nd.in,the absen 10 _of

sol vents: (i) fro%%4~§?%ergb~n3$b%% g}?z{%a ‘%42 %rls%%%sfr%sti & dTT e Enat ¥ or a
m xture of aldsodkahyc saidar dmawbackli | Socypaadt ey (Obithihiom 3PV t egB8sunf a

g functonal Bolyslys oladh BabiEE, 5 00t Lot Lol anlyols oalpcief om
and 1500Q00f dalse §eoreraorfoorthul multidple applications of water dispersible
TPUs, specifically in the finish of textiles. Said patent
discloses polymers prepared as from the following monomers:
(a) organic diisocyanates with molecular weight of 160-300,
(b) tri- and/or tetra-ethylene glycol,
25 (c) optionally, other glycols with molecular weight of 62-
200, and
(d) glycols with molecular weight lower than 500 containing
carboxylic or sulfonic groups,
in a ratio of NCO/OH equivalents 1lower than 1:1, the
30 carboxylic or sulfonic groups being at least partially
converted to carboxylate or sulfonate groups after the
reaction, and characterized in that they contain
(e) from 25 to 40% by weight urethane groups,
(£) from 0.03 to 1.5% by weight hydroxyl groups,
35 (g) from 10 to 80 milliequivalents per 100 g carboxylate



O HO1-(CH2)5-C0-1-R1-CH (I) ~n 20 wherein n is an integer dependi ng on
the nol ecular weight and RL is a linear or branched C2-C o al kyl ene group,
eventual |y substituted with a carboxylic and/or sulfonic group and/or
eventual |y substituted by an oxygen atom and/ or a benzene or naphthal ene 25
ring, (b) a polyester diol with a nmean nol ecul ar wei ght conprised between
500 and 15000 of general formula (Il) O O HO+tR2-O-C-R3-C-O~-R2-OH (11) 30
wherein n is an integer depending on the nol ecul ar weight and Rz and R3

i ndi stinctively répddsensubfonage| prewrs or anched C2-d o al kyl ene group,

eventual Iy subgfi taylgd19i tH BofalpReybhe 8 Yorabbopt £- URYRaRAEDS-
eventual |y substituted by an oxygen atom and/ or benzene or napht hal ene

ring, 5 (c) a pol ytméendi o¥lxslectBdts r oISy pr BFYVRPR IR olUTREPARA mean

nol ecul ar wei ght ce@RpLSesk hatviren 400-Mdnt5880up REIY kehyargsdly! ene gl ycol
wi th a nmean nol ecul ar wei ght conpri sed between 500 and 15000, and

pol yet hyl éne gl ycdlhefpPt nPal Rers nBPRERA™r 2weV G 19 9LonprFERd Pet RBERAT 500
and 5000, (d)caabpelycar bondtea dillfehid agh®ass MmRrulqan weghtdieespry sed
bet ween 500 and 15000 of general for rrulg %'IBH HO-R4- 0- R4-%}_ [11) n 15
wherein n i s HFSPAVEGet? ABFERIPR AT I Q1% P3REr ghtt & AUPS HY

i ngar f{r bradHéhd/ eaiﬁﬁm G k)ﬁbﬁﬂﬁl?}’.ouﬂ‘heevﬁl&ﬁiﬁﬂ I yngmbsﬁég Ug@ﬁtV\ﬁ the a
carboxylic and/or sulfaqnjc group and/ or eventu substitute an_oxygen
at om and/ or PPERLERe ?J?Jerﬁ’&phm%eé#e sgnr iBgy, © H‘E'iil?ee‘%] &8poF]S’7‘?rer’£’ 8ot 8F ned
by the raectigirdeheat rkeasd tM&x Odrd headlithuneitenalolpbl¥pl #hodh geamipse a) ,
b), ¢) or d) ; (iiji) fromO,2~ to 16~ of, a_chai n-extendin l.ycol of
general 25 fogrtr‘?&leg erd) SEpPRSHEC (% ei'fT RS *Ps tg‘af:i %83?1 8Fbr &t hed
Cz-d o al kyl anepgreuphe esgirboual sylutitosr.r upt ed by an oxygen atom and/or a

benzene, o MapT by gy B SOV ALOIS. B30 e AT IRLE: (VP
GO number 4,276,044 do not alone constitute a solution to the
15 posed drawback, although only for obtaining TPUs capable of
forming aqueous solutions, not dispersions, with an
application in a particular case from among the numerous
fields of application of TPUs. Therefore, the drawback of
finding alternative solutions that are also viable for their
20 use in different fields of application of TPUs persists.
Object of the Invention
Part of the object of the present invention are new
ionomeric thermoplastic polyurethanes (TPU) susceptible to
being stored and handled in solid form for the subseguent use
25 thereof in the preparation of TPU aqueous dispersions, which
have an application as industrial adhesives and as materials
for coating flexible and rigid substrates.
Forming part of the object of the invention are also the
following aspects thereof integrating the same inventive
30 concept:
- a process for preparing the ionomeric TPUs object of the
invention,
- the use of ionomeric TPUs of the invention for preparing
agueous dispersions, and

35 - a process for preparing aqueous dispersions from the



wherein R6 is a linear or branched C2-C o al kyl ene group, eventually
substituted by a benzene or naphthal ene ring, and A is an eventually
neutralized carboxylic group or sulfonic group. 5 Evidently for a skilled
person in the art, well known catal ysts n be used in the polynerization
reaction, such as salts fromnetals or netal conplexes, preferably of tin
or bisnmuth, with C6-C2z aliphatic carboxylic acids, for exanple tin
octanoate. It is also evident for a skilled person in the 10 art that

anti oxi dants can HensBgsdcttBFUshetr hetiwienFifPure, for exanple, those of
the | RGANOX tpya@ri Bt £E A Ithet BRPEn NN @ phenolic structure, and those of
the TINUVIN type, preferably stearically hindered am nes or benzatriazols.
The organi ¢ al i phdtiec igpemeFiardiparrel @t o @pdvarethanpe (BPWePPIRABWAL by
the skilled personviAide Lhevhstiotfi-Ral Yhrethanesande thssa akeiavey | abl e
on the market. Those preferred for the purposes_ of th’e present invention
are knownJas mesngendi EE%CW@%?DF??C%% fi fhenfPlhtineh&ogerese yihat e
(MD), napht haleeRRidht SOYBORAt fhaiRiaeal| enerdfe iSO RANML tothlentight

di i socyanate (XDl ), tetranethylene xylene dijsocyanate (TMXDI), isophoron
di i socyanat e 94 PER§, My ﬂfcﬁyf'leoh%‘%%ﬁ’med‘é"t HERECHi iE8ocYfhat&af ) 3&nd®
hexanet hyl ene-&ipksacynaicemplda Beehesmbhgot henaei ghd=a atbp of time

di i socyanate over ;the total 25 weight_of the ngnoners ior to the reaction
is conpri sed WWEPHEER 4RSGRF™M 50, Sﬁ%?@%r Pafryupes V\%"g‘il - Eird apgence

Pol ycapr qbactgmes1gegcknown products anong the difunctional polyols, which
are obtained by neans of the polynerizatjon of 8-capro)actone in the,
presence of a'idiol O™ yp® i nF?i at8f of°k or ¥l a2LEPRAYH, Qher &RURY*Fs the
af orement i oned growassobgandte, PuF pesesiafuricheopr asephativedti eromabec
preferred cases are_ those in which RLis a linear CZ_C6 al kyl ene group,
nost preferably but3HEREY2RF{%fbugh the ot her nentioned cases are possi bl e.
35 The preferqiad pansgapsel act opeSofire difsetwbhll apeBail, & rDhdetlhas

wei ght cqpprised between 3000 and_10000. Pal yester diols are also well
known bngﬁe skill e°<fm§é?§8ﬁt%?Pag-h8°g¥?{)%rﬁc?q§\?l§e§e§%?‘?‘bed in a nunber of
patents, for exangl)e d npetydapreladtiones Pitlo 18, meanUSmpht@ritarmmumwbéghd
4,092,286, which is herein incarporated a refer e, those preferred
bei ng the pol yester cﬁ°8'Ip§18?gggrhée{r‘”§lenf ofr’?rul aarﬁel ;31,5‘8\[/}\ger%’|g nQr‘;‘r\,-;Ze aﬁ&nﬁﬁaf
indistinctively reprezeniuila (& C o al kyl ene group, nost preferably

butyl ene. The preferred polyester diols are those with a nean 10 nol ecul ar
wei ght conpri sed between 3000 apd 100GD. The al so known pol ycarbonates are
obt ai ned by neans of the reatiO-ptCHys-dlkQH-RarOli aryl (Rarbonates, or al so

t hose of phosgene, with diols ot fornula R4-OH, wherein R4 represents

t he afor nti oned groups. For the purposes of the,15 present invention,
the pref (élg‘reed cases eABsE iHF vﬁYFc F CRRS ‘{F@?Eﬁéflﬁyloﬁné:?‘eal“loﬁ&ﬁﬁﬁlaf he
ot her nentioned casewaghtpasdi k] eis Thel ipfeafreirebrpntyedrbenat edkalens hose
wi th a nmean nol ecul ar_wei ght conFri ed be \Aﬁeg 1:15:$0 and 2500. 2 Ami)ng t he
copol yners obt ai ned #FBans S8F™ eadt S of -t 1At 1o GF PRET

di functi onal pol yol tanagsra)suldod)s theupr ehérsedeceapolalinr sswrseithosé of
pol ycaprol actone w t ol yethers or_with | ycarhonates. In this.r rd,

t he” pol yet her - pol yca ol%‘{t 8He Bt o%li"%o%%%r% gjleéléfegge % nnaﬁ%gﬁg%?esh
patent application ES31h§499- A1l can be nentioned. For the purposes of the
present invention, .only one of the,previaqusly_explajne i ti ol yol
types a) to e), o?b)rriaxt dredst %Feo?%)Olcar‘{“b%Zl usaedg1e e ﬁ%gé%’;ﬂ%t ﬁ)eggé?gone
pol ycapr ol act one bei neprespeedabéywemef ef@®dand 15000 of general formula

(IT)

o0
HO~<R2-O—C—-R3- —O>—R2-OH ety

30 n

wherein n is an integer depending on the molecular

weight and R, and R; indistinctively represent a



30 Preferably, the weight ratio of the difunctional polyol or polyols with
regard to the total weight of the nononers used is conprised between 80~
and 95~, nore preferably between 85~ and 93~. Anobng the chai n-extendi ng
glycols, well known in the 35 chem stry pol yur et hanes, those preferred
for the purposes 9 of the present invention are those selected from anong
1, 4but anediol, 1, 3-propanediol, 1,2-ethanediol, 1,6-hexanediol and

di propyl ene glycol, or mxtures thereof. Preferably, the chain-extendi ng
glycols are in a wei gaPeaT [ gt &raBrbed sear Chet WBH B2 ITHN - 2 YNGR H ¥ egar d

to the total weight @fpbberdmRONRIth Usefardi& 1301 @RldgokYRA1EBALH- gxé@ndi ng
i ononeric glycols are well known nmononers in the chem stry of water

di spersi bl e pol yur et RRAESY aPPEPL ¥ ePPHESErPt | Bhs 3thd PHESBheATTAI 10

structure thereof arenfhipypdbdrkdneoafl oimimnaticanediAd patent nunbers
3,479, 310_ 3,412,054 and_4, 276, 044, incorporated herejn as 3 desci%ggive

ref er ence’ Among (Che 2gPPdBPEReh G Porsliergedar bRy | PRURSIENS e hd

preferred for the purpeses Giedrhendlleemgat WaMERAtI @BmBEesdd 2hbtwkaret £iyd ol
propi onic acid (DVMPA) and, 2, 2-di ne hglol bukééic aci.d, ghere s anong t hose

i ncorporating sul fonitRg at?YY: t RBLECHIAMEEPEHERT e SLYEi 1 xy- 27Htit ane
sul ]foni cdaci d and 3, @ﬂbydxmmﬁgﬁut allﬂlﬁpﬁiﬁéd)lhielﬂi}ﬂaéﬁdSOGDM% ilS]?eSEe@rhﬁl ly
preferred. 20 Eventua , 1he carboxyljc and sulfonic grou of the

i ononeric glycols caﬁohée 4 i?gﬁgéitlwlﬁ cdﬁnﬂﬁ?@bn88ﬁ?£§iﬁr e¥ShPie with
tertiarylaliphatic arongsived beaxwednHoChaians0aopmati ¢ am nes and

het er ocycl i ¢ conpaunds such as norphaql.i ne and piperidine, 25 The preferable
wei ght ratio of t' Foﬂﬁ#éFPEﬁﬁFﬁggl%%P?h“PégaFH F8a?h8D}8f%}aﬁewgh$h%f t he
reacti ng nononers i s coappissedbbersd@ens@ San@ands5260 bh igeeeecate fohatlaone of
t he di functi onal poI%§#§ used contai ned ionizable carboxylic or sulfonic
groups, the ratio 30 éxtending iononeric glycols is adjusted so that the
total of the ionizable anion nojeti e ofythe finished pol ynmer does not
exceed what the sane would cgatq%uoLd£L }4§a§ﬁ t hat (rhye si ngl e nononer
contai ning them were the ionomeXi‘c glycq n4 said glycol were at a weight
ratio of 3~ with regard to the 35 total weight of the reacting nononers,
preferablly not hi ghewherednt haris2-an THEagsky AsPEREINONORe4EEI SR LEEWPRT at ur e

i s preferably maintaijnednbelyger, L0 L ANt 2608 GralBhEa PELICES abky1 brd ween
235p C and 250 C. The reaction tinme, which equals the 5 continuous

residence time of th&@rREBs i AVEMEldact SHPSEELHYRSY ety Gonpdir®edy et ween

30 seconds and 3 m nyheSor MRLELBREE e5ABLY BE4 MSeNederdith12 yTi dUiHs@S cukBge the
reaction has finished, the product is cut _or nolded in a nelted state, such

that it hardens in tRY R3%iPEPSD FHIHeAMRRT cholPERZERe PE PIREPERRLE S o
carry ouppa hot extrusinhgn atga tenperature that permts cutting the nass in

the form of pearls which1 when cool ed,. harden and a¢cquire a transparent or
opaque aspect, deFandicrglBRCThechkined &Y (the Feaction of at least two

of the difunctional polyols of groups a), b), c) or
a);
(iii) from 0.2% to 16% of a chain-extending glycol of general
25 formula (IV)
HO-Rs-0OH, (IV)
wherein Rs is a linear or branched C,-C;y alkylene group,
eventually interrupted by an oxygen atom and/or a benzene
or naphthalene ring; and
30 (iv) from 0.2 to 3% of an anionic type ionomeric chain-

extending glycol of general formula (V)
A

| \'%
HO—Rg-OH N2



15 Obj.ect of the invention are those iononeric TPUs whose features
si-gnificantly coincide with those obtai ned by neans of the reaction
conditions and the aforenenti oned nononmers, therefore the TPUs that were
eventual | y obtained by neans of another type of process, for exanple

di sconti nuous batch 20 processes, also formpart of the object of the
invention in the case that said TPUs significantly coincide with said
features. Al so object of the invention is a process for preparing the
previ ously descri éHe+%nBﬁf&§(?'ﬁﬂﬁﬁaﬁMﬂﬁﬂ?9@§°§Sdcﬁﬁ#h@ﬁ@#?géﬁeiHr?Yﬁﬂ it

conprises the foldawigh 8 eRBstithedd Xivg 4 hendeht esentagmiRTens Ling,
continuous reactor, in the absence of solvents, in the presence of a

pol yneri zati on c&REl YstisindR afvartdipger AsEadorpti SeHPHR cenda®th €& and
300 C, 30 (B) kegpnhenideydsegp.dence tine of the reaction mass in the
conti nuoug reactor for a tine interval conprised, between 30 seconds and 5
mnutes, and (C) ENAPFRELENECTBI FRYLLHE BBt hetP pHaRuett  Telt eB5Re¥ N

tenperature icstpletes addy Heepischetneene 1M yvaferCzantbr? 6iedct ikl espcief &4 abl y
bet ween 235 C gnd 50 C Thi 11 res':ldence tine of@%@e rrgss in the

conti nuous r&ALEEr TFEMpMEFAT ALY T6NBri SEHPHEESRe PR ALK IS a3 ©F

m nutes, nor @ipmheter akliyhbetveenallipnrdiz Marbbeglidhacpdd y mest zakample
catalyst is preferably a tin or 5 bisnut e%alt Wi t -Czz ali

) h Co6; Cz jp_ha\]éi c
carboxyl i ¢ aditdf, °Fb¢™ 1% £Pn?08% & FPTi @ 850 55t &8FPBd P o dd an
ant i oxi daot ta@tt hakeagtioRidandsurean fy L¥REP|IW thesadictiba MRGANCX t ype,
preferably those with a phenoli ru I nd those,of .the 10 TI N
type, preferafFy SSt8Rars cal %?ehfjﬁdgi“édf%%l\ﬁgs%é’PebeRE%ﬁﬁ gl §$957h‘gwh
reacti on canabe phanbled osftridtuadet W Bn&creNosxt raflerths t ITINOFINhapgpef a
reactor, regulating jts rotationpal .speed.such that ihe advance of the
reaction masé’rﬁg?ﬁ%fjsy tsﬁeeaf%cf)f i%ﬁ’%ﬁ?ﬁeﬁﬁnoeﬁe&rr %Elil%i%hrcléaztoi fes. The
product can be exthhedegtganikc caliptiatdct empeépat aremaonprdisietcyehacen 489 C
and 230 G depsndinggn the mean DRl epud ar el ght 4 hergof i BLder 49
obt ai n har dene pear?s afkf er cool ing and Fonsrsti ng o? a transparent or
opaque 20 aspedturdtimrdmsandt ahaed arencneriilebT®Usnobilect mafkethe Thosnti on
can be handl ed, .stored. faqr exanple in s, .dr or
Cranspor ted ERCHE D 531 ae. SOTReEet 1, b &Y 5 U U R B0 o,
stability thats ar etobrgnduisbapamateor tRIreI) 25 Aduddudipheapdr si omsthame be
easily obtained fromsaid i meri¢_TP in whjch t e c I
and/ or sul forrzlﬁés% B allstees at‘@g@t’ I egg?ht!f)%ar]ﬁngl I yélnlgs'l?tc %P:;{é%tj Wi%?l%ggy%%%e,
havi ng aROapgdliicatyamten divitee ediisoedasetre alXdllel dstrsmethvdsnadhesénes and

coating for {diexpll A Thflkoh SUT (866530 38 LLUSARLS! Phsmiaveqthe.
aspect of a whitish or bluish translucent liquid with a solid content

conpri sed betdic¥algitexwndmethany wéilgpeyanntef efEMY berdedit>@Petinte®s~ by
wei ght, and st hoa,phkombrsed between 6 and 10, preferably between 7 and

9. 35 The process Tor preparing the iononeric TPU aqueous
Preferably, the weight ratio of diisocyanate over the total

25 weight of the monomers prior to the reaction is comprised
between 4% and 15%, more preferably between 7% and 12%.
Polycaprolactones are known products among the
difunctional polyols, which are obtained by means of the
polymerization of g-caprolactone in the presence of a diol-
30 type initiator of formula HO-R;-OH, wherein R; 1is the
aforementioned groups. For the purposes of the present
invention, the preferred cases are those in which R; is a
linear C,.Cs alkylene group, most preferably butylene, although
the other mentioned cases are possible.

35 The preferred polycaprolactones are those with a mean



12 di spersions object of the invention is characterized in that it
conprises the following steps: (A dissolving the TPUin a water m sci bl e
organi c solvent, heating if necessary to obtain dissolution, 5 (B) adding

wat er and an inorganic or organic base in a sufficient quantity so that the
pH of the final obtained dispersion is conprised between 6 and 10, (C
distilling the organic solvent and adding nore water until obtaining a

di spersion with a solid content 10 conprised between 30~ and 60~ by wei ght.
The water ni SOLBFBLRF giiigdtservRnptssakebeeehy’ ARt erd H89%H ai ni ng said
condition, is capahoeofesi S36NYI Nxrd hg1sOnQrBNI Ckdddd Byencid t Bkheadd

Al t hough this indication is enou&h for the skilled person in_the art,

acetone, 15 ®SEFSAydPoflramet BYFr8Fe ddpReEREdiiRe Chy IS rRamtd@2ESR He

nmentioned angg @ikBRH160LYeBbBumACE! angideionad e, priaf ersr gdtsakvaahbéor the
pur poses of the present .invention. The, anount of o%%anic 1L(sﬁci):lvent to be used

in each case 4iPP  tRPertriGh ficL6FeiR b FPHRESL oRDORi FFITT BF S hEASRhoner s
20 of bt he p0|pﬁ@ér@ﬁdj @@ﬁlgrnimtﬂoa.wle}aeéghaicfher@ﬁd)fge@ﬂal 1 Ffo&ﬁMléa$EI_[)jht
must be enough to,obtain ractj.cally conplete dissolution, ev t

heat. The ba¥®erRi%t&p "(“851 ?% Hfdé‘ﬁgérlﬁ\ﬁlﬁlve;]rg’deﬁeﬁﬁe§§8f:vé‘d qzﬁ%héﬁ&éw ©and
can be an or gabug, Ohos i Pr@deireblyityAdRsyg t hose 25 organi c bases, those

whi ch can be nentioned, ng .ot hers, wthqut going [nto gre detail, are
G- G Chai poal | phafRe SRR SAo RAIRECF | GRRyraate, HAORn, aFRy & Rean

hydr oxyl d0ed moaeetabit creinghite s ompich ddde beewesw 3o andohpoahds such as

nor phol i ne and pi per.i dilne. Anong t:[ue irbor%%ni C base% §Iq11&)n£umm3gns of

hydr oxi des or al kdtn&18Rd/BFPVAI RAHY FAE-BAPCRZ N8 81 CRYAFIXT dRY, PFH1° eSanpl e
sodi um hydr oxihge repot hsisi ofn dyidrloxdrd@liaryamanbarmtesdr oxi désocahobe of

ment i oned, a”% al so base-.ghar cter satlfts car ona%lﬁg_sRa_@g bi c%reggggt eg of

al kal i ne net &A'S5BERRy aWdhy t AOSE® t h&f cARTB& FrentY ofed™ f of PEXEHDI e odi um
or pot assi umrapreaehonattes.aforéfedtitoraoynioupt . bise the heirpdded dépeimels on
the pH one wishes to.obtain in.the a di, spersi.on, _.bei ng _pref.erabl e an
anount o?gba%‘feﬁre%%/i (J:hmﬁ%r?taloﬁll-’l ittrllqet r?ergglggg dpcr%%usctarceorrtﬁol s?eg‘nbgt%vl\génp“i and
9. If desireds bhéxanetiylepst ensltt@ngbd bsheaddelet hatentiébpedetcases pikén t he
desired zone. nee ghe neutralization reaction has finished, the organic
solvent is el na%e'd by means of distillation, which is aided by the

choi ce of a sol verfthewi phefemmldat bokysadthonabes| ianp pshate swichh ag aveamwne.
10 Once the %%'fé?ﬂ&a{%e%{%}h@ @Sﬁﬁﬁiséﬁ)ﬁo%tw@éﬁrléo% adgeds §p, conplete the

vol une, eventually together wth a non-ionic surfactant, up to reaching a
di spersi @A with tRewdgsithed copblvinemtaritaingdebyr aehyscofpthsedepetieen 35~
and 55~ by veJaht. 1006 pBlesnau ol Lo Belgdakgogxpained, | ofpd he 15
purpose of providing a sufficiently cl'ear and conpl ete explanation of the
present invemredaried terpiimered peesothdse tied applyearrali@FosRourdthot be
considered |ifgitiogepf tdie §a%eNt LahyasRRG2eQf e OB ACt tdheraof, s they
have been explained in the previous sections of this description. 20,

Exanpl es Examsl¥sther T vOsPaphiaioonderdic TS laPetenefarciyitthesid

met hod The didf:8k At pAMMITRLS1 8ELL 18X @20 B4 89 1AM RaSCHEWnEXLIdAdRr Wi th the
shape of a reactor, provided with heating, 25 at a tenperature conprised
bet ween 235 C and FP50PEn®UEPBRP20°F ot BB OPHRIRTGY M VERELPBt aP i 9Bt ©F tin
octanoate, i nH@reas8uth@t eqhl AneaBll Eulltt SREMaARMGoLS tiiped, aprtbrem 300
to 500 ppm of the sanme catalyst in the case that an al i£hati c_diisocyanate
is used. If EsiTetEurgssibereghoufitmofatSPRGANGR use of at least one

polycaprolactone being especially preferred.

30 Preferably, the weight ratio of the difunctional polyol
or polyols with regard to the total weight of the monomers
used is comprised between 80% and 95%, more preferably between
85% and 93%.

Among the chain-extending glycolsg, well known in the

35 chemistry of polyurethanes, those preferred for the purposes



30 type antioxidant is added, preferably with a phenolic structure, or of
the TINWN type, preferably stearically hindered am nes or benzotriazol es.
The mass is nade to advance through the reactor by nmeans of the rotational
speed, maintaining the previously indicated 35 tenperature, such that the
residence tinme of the reaction nass 149 n the reactor is conpri sed
between 1 and 2 mnutes. At the outlet of the extruder, the product is cut
in the shape of pearls, cooled and dried, it therefore being possible to
proceed to tIe€ phekRFesgrandnyentigie atrerdise SHpctaiatAel POAFeti & TPUs
Fol I owi ng th%uiegﬁgap&ﬁl y 1e>spb§ba£rdecﬁ%rier ab , sysihesusomet hod-Hdankg@nemeri c
TPUs of exanples 1t are Erepare whi ch are obtai ned fromthe nonomers
detailed in @aﬁlélaronxﬂﬁns glveehamsl B4XTU¥es FhegR6fer Ex. 1Ex. 2Ex. 3Ex.
4Ex. 5(kg) (kg) (kg)pikgri s, 4th'eb'd?ﬁ%ﬂ¥lexﬁ@ﬁcﬂ@@;e‘bi%5@§3g§501ndhl gecymnat e
(MDI) I sophoron diisocyanate (IPDl)-------- 407Pol ycaprol actone with

meannol ecdl arrakePgReMBEEEY PSFW%{%@@- and._2 dpefithryegard to the total
butyIene)PoIxggghgl@gt@ﬂgthggeggaﬁgglecular wei ght 5000

(fornmul a--500050003070--1 , Rl= butyl ene )Polyethylene glycol wth

mean 175 molT&6u |13 ORé F g FYPEOOPBL Y eF FaTARE icrRmRELANBL 8Tt Sar 2%Ri ght
2000 (formul qre11- -kncd@0-mdddmerB4=in the chemistry of water dlspers1ble
hexyl ene) 1, 4- but anedi ol 36. 418,923, 110. 836. 42, 2. di pret hy Iq% Eﬁopl iC

aci d58. 58578 PPAAVASBhaRTIVPAI NEWA N SRR oxieg SREREETS 821 gefeat o 10

Qot ai ni ngot hestaQueeus EhsP&IS| &S BgurldEnel a&hd)r@ﬂﬂa"eateln(ﬂﬁloﬁ&ﬂhod paetomne i s
introduced in a_ suitable reactor rovided with h fl ux condens and
distillation YeeEf Ant e 1§'§}|$1 (%Sd‘lst i ng, S?Eeo U p]é”eﬁqr?%ﬂ:%‘ﬁn

in exanpl es hdreih &€ deberiptiesiuag@drehtei s heated up to the acetone
reflux tenperature and t rring continues unt| obt ai ni ng_t he |l ete
di ssol ution. Next 2MR&f Fﬂ?n iﬁfﬁ%—[ﬁ gBSPEﬂ??W’@xF&E R%% ’bceeqfog‘rpé:‘SOFg%%”P
added to the p_fiie&&ekual o6r atite thergeewtr alfi 2aki pAeSerteatietit iba anennazﬂed
for anot en 50, and 60 t he ne h s, finished,
the acet Hﬁe i gY %’Af BroRHP i 7% hg@%ﬂt o‘Er“Féd{1 g %CL %ﬁ’é’g rr%re Yheter is
added in whi cahzlal Nahet e Cans:m’gf mbaat masmwm\tuogsbylﬂmms:olanads ptebee abl y

pol yoxyet hyl enat.ed o 0 et ene oxid at the speed with
whi ch the acé’trc?ﬁgrfgédf’%ﬁ Rk ddl% rod?(o%e# g algﬂoenoltfs dcsd;e?ré? OE iEs
obtained in to‘mhsrdmfaﬂﬂex -theveineg aswH @depr i seik bet @A 6 and kpperdalsy a

bl ui shwhite col b) Obtained iononeric TPU di spersions Follow ng the
previ ous genéf‘rfl ﬁe? od, with the anounts of reagents and sol vents

i ndi cated@0 the di sﬁp@msuamsy.of texanpkbexyflitco &l espl Zomied dgrpupsbl @f 2the e

prepar ed. Tat)ilonomerlc 5!?%3?3 gagobéikeutralized with a counter-anion, for

example with tertiary aliphatic amines with a C;-C¢ chain,
aromatic amines and heterocyclic compounds such as morpholine
and piperidine.

25 The preferable weight ratio of the ionomeric glycol with
regard to the total weight of the reacting monomers is
comprised between 0.5% and 2%.

In the case that one of the difunctional polyols used
contained ionizable carboxylic or sulfcnic groups, the ratio

30 of extending ionomeric glycols is adjusted so that the total
of the ionizable anion moieties of the finished polymer does
not exceed what the same would contain in the case that the
single monomer containing them were the ionomeric glycol and
said glycol were at a weight ratio of 3% with regard to the

35 total weight of the reacting monomers, preferably not higher



20 Reagents and sol ventskEx. 6 (kg)Ex. 7 (kg)Ex. 8 (kg)Ex. 9 (kg)Ex. 10

(kg) Acet one9000115001050090009000TPU exanpl e 13000-------- TPU exanpl e
2--3000------ TPU exanpl e 3----3000----TPU exanple 4------ 3000- - TPU exanpl e
B-------- 3000De-i oni zed water (1)680680630680680Sodi um

hydroxi dell. 713. 311. 513. 711. 9De-i oni zed ter

(2) 45004500450045004500Non-i oni ¢ surfactant 6060606060 16 C7~AIMS 1. An

i onomeric thernoplastic pol yurethane characterized in that it is obtainable
by means of tthéncdhtinuous reaction, 5 at a tenperature conprised between

180 C and 300 C fak.a $d1Pmee90RE{ S£d rbELVESD BOmseconds and B &rBpLies, and
in the absence of solvents, of the follow ng nononers, in the weight ratios

i ndi cat ed | nmedpepErre Rerwelka 18041 C vy 608t Ct hBosanPH?ESFerdire PSEBRFdr to

the reactionist@ (&) home te, SOmof ragc@ldPhathé, OkndkAMBiduals the
diisocyanate, or a mxture of aliphatic or aromatic diisocyanates; (ji)
from 35~ Po OHBLARUGUY| FaREETRAtAl CHRt yOF, W it dPe W dFRAFQN ok

pol yol s sel eghedelso1) dEmeMisRaPYNGBRAOBACERRENME t An@ BEAANTBELC UhdFe
wei ght conpri sed between 500 and 15000 of general formula (1) O

HO+( CH2) s- C- OFRECERPYY YoekivegRet i ¥ PM4RYREF nt eger dependi ng on t he

nol ecul ar 20 wei glphcaNdnBl reSic@ibh NBAS @nbédthechLh ddat! kid ene: gsoup
eventual |y substituted with a carboxylic¢ and/or sulfoni cei%];otg]r% and/, or

eventual |y sHpdeptutede itehrssh s6fgensuibrhtahd/5r Par gt SPht#ral ene

ring, b)1e pehkpst exhdl okowiéd. a reans Myegekaedweighttazby cosiy i aedhdiet ween

500 and 15000 of general formula (‘ili’lr’r) 0.0 HO R2-O C-R3-C- O ﬁgm %I%ﬁ]n

wherein n is SHTPALYeRt d@pERBPREA O S H 3o PEEREEF SBEMRGhE P d R3

i ndi stinctively rRRmeSENpedrlsN@BiclHl Wanchedd?- Gapdahkyhe€nacginu a

eventually transparent or opaque aspect, depending on the nature of the

TPU.

15 Object of the invention are those ionomeric TPUs whose
features significantly coincide with those obtained by means
of the reaction conditions and the aforementioned monomers,
therefore the TPUs that were eventually obtained by means of
another type of process, for example discontinuous batch

20 processes, also form part of the object of the invention in
the case that said TPUs significantly coincide with said
features.

Also object of the invention is a process for preparing
the previously described ionomeric TPUs, which is

25 characterized in that it comprises the following steps:

(A) mixing the different monomers 1in a continuous
reactor, in the absence of solvents, in the presence
of a polymerization catalyst and at a temperature
comprised between 1802 C and 3002 C,

30 (B) keeping the residence time of the reaction mass in
the continuous reactor for a time interval comprised
between 30 seconds and 5 minutes, and

(C) shaping and cooling the obtained product.

The reaction temperature is preferably kept between 1902

35 C and 260% C, more preferably between 2352 C and 2502 C. The



17 substituted with a carboxylic and/or sulfonic group and/or eventually
substituted with an oxygen atom and/or a benzene or naphthalene ring " ¢) a
pol yet her diol selected from pol ypropyl ene glycol 5 with a nmean nol ecul ar
wei ght conpri sed between 400 and 15000, gglytetranethylene glycol with a
mean nol ecul ar wei ght conprised between 0 and 15000, and pol yethyl ene
glycol with a nean nol ecul ar wei ght conprised between 500 and 5000, 10 d) a
pol ycarbonate diol with a mean nol ecul ar wei%ht conpri sed between 500 and
15000 of gendrELAPRFRUILAME] 9] EPROTRESO B OTRE- FPRHUIPMPUR WIRAEPR ntS s an

i nteger depepgicRgromy heonPy i@edl MethBereBohkeabafbans 8 hiineeés Ormbranched
C2-C o al kyl ene group, eventually substituted with a carboxylic and/or
sul foni ¢ gr olpeaREARLY RAEHweaRI | yArdigsPRFYERY with an oxygen atom and/or a

benzene or napht hghgnepsiybrizldidl) ateapetyney s pebtairasd, by reastien of
at least two_of the difunctjonal pol %ol s fromgroups _a), _b), Cc%iggr E%F
(iii) frofm obismpphimalss witdhapn-exten PGy E ol CAFPoFEhEF al2F e mut ¥ (1V)
25 HO R5- OH, ikh¥p1shefeidetRAcksed | inear or branched CZ-Clo al kyl ene group,
eventual |y substituted with an oxygen atom and/ or a benzene or naphthal ene
ring; and (iv) frdf 032 3358~ BFEERTTERAI off c ape™t oRBFEPELI¥MaI 180 the
extendi ng gl yeakt9bn genetakef ordl exaip1d HXdHE Ol (\Dhewher@ANDRRGt15e A
| i near or branched CzZ-Cd o al kyl ene Eﬁgug , 18 eventual lé sgbsti tyte}g W th
d‘?/lt n 2oL tF the

a benzene or PAEHRT AR ENT I Ve Py ABHt FAPFS T

car boxyl i10 grawpvoR atyey.entdiifeyabbyt reddazadasly f omimiegtedup am2nef\n or
i ononeric thernoplasti ol yuret hane according to claim5 1, characterized
in that a po%‘?ﬁégﬁhﬂ Scatal yst is added in the continuous reaction,
consi sting of a nmahal reattior Jamt sk canpieX oupr éhesaablin afcrdewn egkerbdaimut h,

w th C6-C22 al,iphatic carboxylic acids. 3. An jpnoneric thernoplastic
pol yur et hane W&(’EE‘OFEFnGﬁ?Be cPhi Frst 9 HP¥or rf?“@ﬁ‘é’rré%tleﬁ 753 ﬁoflggt *P%e? he
conti nuous r eachi othatan thBGANDarddgpeoAntitexi daatticn adeded, prrefiesabtlye with

a phenoli¢c structure, or a,Tl N type antioxidant, preferably stearically
hi nder edlgm' ﬁgfvb?u%%%%%ilﬁﬁ‘mg‘?mﬁnﬂﬁ %b ‘oreri ¢ t her mopl astic
pol yur et hane accomtiengpricduany cah I céxainmiedl tamd3,cuthastachertierperabutdat

ot hane di | SOSTERARES (KBTS habl ha eHEE dP7 ocyanarEe shyfiingne heden
di i socyanat e molgkehear dvéesuny arretrecf XDk, oréer abet diytaime barideneddipegvbyanat e
(D) oD dR i sopuanal e (LEEh) h 4 syabenn! O boas
20 aspect.
The thus obtained ionomeric TPUs object of the invention
can be handled, stored, for example in bags, drums or boxes,
and transported with no problems, since they have a structure,
hardness and stability that are very suitable for this.

25 Aqueous dispersions can be easily obtained from said
ionomeric TPUs, in which the free carboxylic and/or sulfonic
moieties are at 1least partially neutralized with a base,
having an application in different industrial fields, such as
adhesives and coating for flexible and rigid surfaces.

30 Said dispersions have the aspect of a whitish or bluish
translucent liquid with a solid content comprised between 30%
and 60% by weight, preferably between 35% and 55% by weight,
and with a pH comprised between 6 and 10, preferably between 7
and 9.

35 The process for preparing the ionomeric TPU agqueous



5. An iononeric thernopl astic pol yurethane according to clains 1 or 4,
characterized in that the weight ratio of diisocyanate over the tota

wei ght of the nononmers prior to 25 the reaction is conprised between 4~ and
15~, preferably between 7~ and 12~. Aﬁzlononeric t her nopl asti c

pol yur et hane according to any of clalns to 5, characterized in that in

t he pol ycaprol actone of general fornmula (1), RL is a linear or 30 branched
Cz_Co6al kyl ene group, preferably butylene, 7. An_ iononeric thernoplastic

pol yur et hane CA6BBF e ORF tPIECA 96 ther 1BVeRRkRhctribad@atariRad hethat

pol ycapr ol act;gngchgs; 4 TRAB FDL LGkl RF swebght conprised bet ween 3000 and
10000. 8. An iononeric thernop Iastl C IiE)ol yur et hane accordi ng to any of 19

clains 1 to 7, &Mar a‘é%%?qli’é&gl nthRatTEth tiRe Fol Yakekr WiAige gendraic

formula (1), Rz andsgﬁzéﬂtdl SibhBCAd ied Yxeb@@é@ﬁﬁrﬁo @bezlgl@lsaddmteeﬁ gr oup,
preferablg butylene .. An iononeric therno :ﬁggstlc ur et hane accordi ng
to clains’5 1 ofBB, %ﬁ%ﬁ'%t‘@??efedaridn Fhat "6 %p IqRIG 97ES dhean

nol ecul ar wei ght conpifsied het V\@tﬂhtﬁQQ'O 86d £H3Q00thé Opﬁn benOcmerl €inal
t her mopl asti c pol yuret hane according tq any of, cl ai ns to 9, gr acterized

in that in the pol yc%??ﬁ)’ﬁéﬁdedﬂFB?r%‘for’géﬁeFalf‘plfbsr%Ibﬁtt“??li‘)6 61?26
hexamet hyl ene. 1§ | | afsrionegerhe bRgaADH! aslientpAndulidiagenaesondiag t o

claims 1 or 10, characterized |n that the pol carbon te dlogﬁgas a mean
mol ecul ar wei ght conP?rfsked oBERREN 1806 18RGT 5590 WFE Af i BR cgntent

t her nopl agti ¢ pol yur e&rh;anfseaceetdeékg Jos any 6% odyalwe&g&tt o 11,
characterized in that the co rs 15 obtain by the reactlon f

| east two of the dirfurt@ys 6naﬂ[? sﬁég‘;& sorgfl@lﬁolsfgé{ﬁ’?%l S8FolE cFPoI Vﬁé?% with
pol yet hers omadnthiphig cashanad@riitidnAn isoneapable t ldr ndpdasitvicng  the

pol yur et hane ,accor di ng i o characterized in that
with regard £8798°FHe F%ﬁal &EPQWngf%Fﬁg néﬁ&ﬁ%?%huggﬁs tREIGRT A Thtio

of the di funchiooasal makyokher Roiy0kd | peesomri s$ed beéweent80~ aaptdofs;~
preferably betwee i Ono r asti poI uret hane
accordinégto%§ﬁ§ag¥ ?%ﬂﬁ%@el t%V?ﬁ?llgﬁﬁ?aéierlzgﬁgﬁﬁggﬁépa?h%edlfhnc?lonal
25 pol yol iSn@npmby@apambmxtOﬂEeraboﬁuenns| mc@tmnetmkéngﬁtheomEedérr@ﬁ

ot her dlfuncthnal p€ s Ose %nggerlgégg1 nm e §t|c pol yur et hane
according to any “BF the re? S clains, characterized 1h that the

chai next endi ng glymelamsuseleﬁtedgﬁnnm1&QHWbUIaMEdb©Ius@12160eethaneﬂ¢ol,
1,3 prOPa{‘gd'Ko'm éeﬁEJﬂc?X nediol, nﬂ}c% Bfo &‘%%FPQJSX‘E% OF MK thERers

t her eof i ono rlc hernD e po ne ‘according to any of the
previ ous 20! aiafs, theharcdotmeri 2ad thetmalectttﬂ@rchmmmt ¢haragf gl el in samn a

wei ght ratio c%%'@?r iiSCEdeSE Wegn enough to obtain a practically complete

dissolution, even with heat.
The base in step (B) is preferably added dissolved in
the water and can be an organic or inorganic type. Among those
25 organic bases, those which can be mentioned, among others,
without going into great detail, are C;-Cs chain aliphatic
amines, such as triethylamine, eventually hydroxylated,
aromatic amines and the heterocyclic compounds such as
morpholine and piperidine. Among the inorganic bases, ammonium
30 hydroxides or alkaline and/or alkaline-earth metal hydroxides,
for example sodium hydroxide, potassium hydroxide or ammonium
hydroxide, can be mentioned, and also base-character salts,
carbonates and bicarbonates of alkaline metals being among
those that can be mentioned, for example sodium or potassium

35 carbonates.



20 0.2~ and 2.0~ with regard to the total weight of the nononers. |7.An

i ononeric thernoplastic pol yurethane according to any of the previous
clainms, characterized in that the anionic type 5 iononeric chai n-extending
glycol is selected from 2, 2di net hyl ol propionic acid (DWPA), 2, 2-

di met hyl ol butyric acid, 1,4-dihydroxy-2-butane sulfonic acid and

3, 4di hydr oxy- 1- but ane sul fonic acid. 18. An iononeric thernoplastic

pol yur et hane according to claim 10 17, characterized in that the iononeric
chai n- ext endi ng gM€olR™PENS  2LqiReehHooIPSHrasfischiersaAs CBVPAS B9, oo

i ononeric thesgapkashi epply Uet hiah e ARREdIdRgpELs B, Aeillde Hee¥iSbbe
clains, characterized in that the weight ratio_of, iononmeric glycol wth
regard to thént ofBPURtei §ht B3F=Q h@rfgl‘gb‘?ﬂ)n@r sPils ’Ebnﬁ?“?seﬁ”t?gt wWBEAYEE S~ and
2~. 20. An i oRQpBLi Sed Nes RNt iamdpal.y ureideaneed COLFlididnkO sgBYeé e
previous ¢lainms, characterized in that_the reaction ée erature is

mai nt ai ned bétweefed dghat BRdPoset EhePEr LR aBIS H5ELHEENZPES C and 250 C, and
thef reaglti OB timeodBel Séﬁ@”ﬂ[éxﬁ;&dlb@&t\m{ll %a&@ﬁeﬂdshﬁeﬂd ﬁ.ril”ﬂslhdéﬂeS, the
preferably between 1 and 2 minutes, 2. i onomer i ermopl astic _

pol yur et hane X888t 7Y Y8 tany 1?‘?1%""'1)‘?‘423?3’0&?5‘8?&’ él%'ﬁ]ﬁa?ﬁl@ﬁ' 288 % t hat
it has the fasmdgfdddangensgst peisilcs Wi ha asblamsparwetit ar repagireespeat . 25
22. A process fo&,ﬁre aring thﬁ i onor‘r%ri c thernopl astic pol yuret hanes of
claims 1 to PPICAArRALtHri 285 3 t3R°°PE conprises the fol l owing steps: (A)
m xi ng the differeaktenthengbivent ai€oal imuaited; eaocter watart he aidedceo of
solvents, in the.30 presence of a polynetrization _cataly, and _at a _.
tenperature CSABIFERd t‘g‘é}'tvOé 0 %’%{%‘a‘a%ki CEOg(elgf‘eEee"fvi"isc&?g T hé&FesPlEhce
tine of the reathtoantBs®d ite Faeclcind iandossereiaei aithotha desimedntet vdl
conprised between 30 seconds.and 5 m nutes, and 21 apin d

cool i ng the S5P&FREd %ﬁeo%f@?.lyzﬁ?mpﬁlﬁregcgggw%e&3r5§i ﬁaé%s%z{ka{)%eg%?@.
characterized in tihat ddaepleactvhooht énpesat bekow sanai akpl agtkdhefarcethd 90 C
and 260 preferably petween 235 C and Op G, .and_t he residen i me of
t he nass?;jn ﬁ%p%ﬁti?\go rorvelaoéf’gr fs %%%r%rﬁfél 1?Set(\:/vieeez’lnr 3(?%5?205%5‘5%%% 3

m nut es, prefexpadbhytibet weertheé pneséhtniimyersioR 4ok pheceksl bt medeny i
claims 22 or 23, characterized j a he. _pQg Ll i OF Y, LS. a
metal salt orfetal ‘1 ué:or}:p}%eé’x,éh%rugge?lg%l %eofé%gﬁd%%g%i g?rﬂ%ﬁ{% ?’?1 gﬁ%G-CZZ
al i phatic cardssepkigl aesdects of the object thereof, as they have been

explained in the previous sections of this description.
20 Examples

Examples 1 to 5 Obtaining ionomeric TPUs

a) General synthesis method

The different monomers are mixed in a twin screw

extruder with the shape of a reactor, provided with heating,

25 at a temperature comprised between 2352 C and 2502, and from

20 to 200 ppm over the total weight of tin octanoate, in the

case that an aromatic diisocyanate is used, or from 300 to 500

ppm of the same catalyst in the case that an aliphatic

diisocyanate is used. If desired, a small amount of an IRGANOX

30 type antioxidant is added, preferably with a phenolic

structure, or of the TINUVIN type, preferably stearically
hindered amines or benzotriazoles.

The mass 1s made to advance through the reactor by means

of the rotational speed, maintaining the previously indicated

35 temperature, such that the residence time of the reaction mass



25. A process according to any of clains 22 to 24, characterized in that an
| RGANOX type antioxidant, preferably with a phenolic structure, is added to
the 15 reaction mxture, or a TINUVIN type antioxidant, preferably
stearically hindered am nes or benzotri af?l es. 26. A process according to
any of clainms 22 to 25, characterized in"that the product is shaped by
nmeans of extrusion and cutting at a tenperature conprised between 20 180 C
and 230 C, and it is cooled so as to obtain hardened pearls and consisting
of a transpaf@ntherrFrdere igsperrrised beheeend §ndt he™BHG eri c

t her mopl asti c pol wur ehhapesi &f & @h8Beslct@ez] taE PPE@AIJY NG 2YUEOHSthe

di spersions thereof. 25 28. The use accaording to claim 27, characterjzed in
that the aquédaRedPsRFalens chales anbArdedonteftE6hPFT s%‘?f%e?ﬁéﬁhb%~ and
60~ by wei ghtco pretesablyy thet peaadhy and Sfordyy wregdbdét. and a pH conpri sed
bet ween 6 angq 10 referably between 7 and 9. 30 29. A process for preparing
the aqueols )sﬁgf—gi:%ié—’éﬁ“—oéﬁél—?—ﬂgferi c thernopl astic pol yuret hanes of
clains 1 to 21, clranasyeddg zathel NptdatouslyCosppisieed hgefhietd OWspgthéeps: (A)
dissolving the TPU in a water m scible qrganic. solyent, heating if
necessary foMmS§BPgi nFRg 1O HSsdiflfi 8%, %B‘Bﬁ"pé‘aﬁi ﬁgt%alselarﬁné’gﬁﬁafﬂ%’r gani ¢
or organi c bagechnasefditeiiast er@ntuHeymsaohditd ddteipetioin tdadlki nal obt ai ned
di spersion is conprised between agd 10, 5 %C)ldi stilling the organic

sol vent and addi ng nore water Pl L obt HiFPHGSal dfSpersion with a solid
cont ent congdmMoseflebet ween 30~ and 60~ by wexghtl.[E3Q. A [ExocesExaceqmEai.ng [0
claim?29, characterized in that the water |m sgi o] e ?rga(rf{i so(lkv?nt (' S

sel ected frgm acetone, 10 pyrrolidone, tetj drlofd? ade “Fhd g g
di net hyl f or man4depipdenyA pmietbess accordingl to cljains 29 or 3

0,
characteri ze%.i,n t hat theg@&gani c base of [H¥p (|BP0i s [$80ect|@d@0f r dmthe
C1C6 chain dIFPRAEYRAH ndS 7 such as triethyl amijne, eventual|ly

hydr oxyl at ed,IsapbasBdh CdidEceganatd (Ir@115 hlet-er oclycl-i ¢ [cerpounrds sdalb7as
nmor phol i ne aud—pi-peu—di—u%gé._—AEﬁu-eees-s—aL:cordi Ag—to—etal-re 29636
char act er i zd @Y CERERL13HONS Yok @958se of |step (|B) is |sel ectled frdm

amoni um hydm@tiedgsaPrwatlgngl BReo apbrdiulal ki@dgone-|eal-t h net-al |kydr oXizdes,
such as ammgni um hydr oxi de, sodi um hydroxijde or |20 pot|assi um hydr gxi de,
and/ or from l}asgfcﬁ%‘rté( £8f) salts, such as jal kalijne netjal carlbonatds and
bi car bonat esl.po3gcabrfranrmne at€lrmearg to any of |clains 29 tg 32,
characterized iin that a ,suffigjen uantityy of b an r. Qufferiing agent
i s added so |[FIAECEHRT p"F?l(#’tt hgbgb{fﬁ%ﬁﬁl 425 _5dueo§s%%8i s%/e();agi O‘éoﬁg co_%f)ri sed
bet ween 7 and,9r,3%uthklphegess according tjo any jof clains 29 to 33
characteri zed—+n—-{hat—at L_Lhe sarp—t-re—that—thejergante—Solvent—
el i minated, |[FOr¥eWBYEFNS 1XGALTE E5RPI etle the val_unmg,qeventual 1y with
non-ioni ¢ sumcaetabiy wegidhe 800r eachi ng a {di sperisi on With tHe desilred so|id

)
P

D

content, whilchis—preferably conpri-sed-—between—3b—and-55%bBy—weight-
' PRd Cﬁgho te a.t V?ﬁ 4
. As. AhY. AshY."As¥" RS As{. Y AUE. ARERAshY. AslUl . AhY. A. As
molecular weight 2000 (formula|--- -——- -— 500 -——
III, R4= hexylene)
1,4-butanediol 36.4 |18.9 |23.1 |10.8 |36.4
2,2-dimethylol propionic acid
58.5 |85 78.2 |64.4 |58.5
(DMPA)
TINUVIN antioxidant 4 5 5 3 3,8
10
Examples 6 to 10 Obtaining the aqueous dispersions

a) General preparation method

Acetone 1is introduced in a suitable reactor, provided
with heat, reflux condenser and distillation system, and next,

15 while stirring, the TPU pearls obtained in examples 1 to 5 are



. Ash, . As{, . Ash. A . Ash. Ah. Ah&= 1+ / 1 Whh!}!!!

"###3$} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca]ca] ca]c
a] ca] ca] ca] ca] ca] ca] cRa] cal] ca] cal] caU] ca] c<a! $$h&&S(Q ~) m n) 11p8r 8??BFFJJ
NNUUYYZZ] 1]
AAa|quga\VV]ca]ca]cAa]ca]ca]ca]cAa]ca]c*g]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! aaaa
bbbeef f ChRhZhh* k, KGkI | mmo7pqqrrrr Pswxz~yt oj e [ V]

a] ca] ca] ca] cdjp¢aPeaFed cHj e 8¢ BR] B2 €Y GEEESren AP ERTE |TREERAVER] ¢/ a)
Ca!ZEZFEZT{}Eénd the stirring continues until obtaining the complete
k{~}x~ytoj e [V]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca],ca] ca]ca] ¢ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]H&EpeARELPR a] ¥ef toa] Eal]ata] it Waigh | Sadtum) Ay groxide hagopseR () -/
"10%z& () -/ i'sbO¥8ed) 1410988 (Do &% 1 ¥ ot ABLKA " BB &) trd1a zat ion

] ca] calca] ca] ca]ca] ca]ca]c

L0 () - X O 1L ainta e ) 2 hnothe {dind (B ewa & dadd sveTer 1 1

Once the neutralization has finished, the acetone is
distilled, and while the acetone is distilled, more water is
added in which a non-ionic surfactant was previously
dissolved, preferably polyoxyethylenated of 80 moles of

10 ethylene oxide, at the same speed with which the acetone is
distilled.

An ionomeric TPU aqueous dispersion is obtained in this
manner having a pH comprised between 6 and 10 and is a bluish-
white color.

15 b) Obtained ionomeric TPU dispersgions

Following the previous general method, with the amounts
of reagents and solvents indicated, the dispersions of
examples 6 to 10 explained in table 2 are prepared.

Table 2.- Examples 6 to 10
20

Reagents and solvents |[Ex. Ex. 7 Ex. 8 Ex. Ex. 10

(kg) (kg) (kg) (kg) (kg)
Acetone 9000 11500 10500 9000 9000
TPU example 1 3000 - -——- -—- ——-
TPU example 2 -——- 3000 - -—- -—-
TPU example 3 -—- - 3000 - -——
TPU example 4 -—- - - 3000 -—-
TPU example 5 -—— - - - 3000
De-ionized water (1) 680 680 680 680 680
Sodium hydroxide 11.7 13.3 11.5 13.7 11.9
De-ionized water (2) 4500 4500 4500 4500 4500
Non-ionic surfactant 60 60 60 60 60
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weight ratios indicated in reference to the total weight of
the sum of monomers prior to the reaction:

10 (1) from 4% to 50% of an aliphatic or aromatic
diisocyanate, or a mixture of aliphatic or aromatic
diisocyanates;

(ii) from 35% to 95% of a difunctional polyol, or a mixture
of difunctional polyols selected from:

15 a) a polycaprolactone with a mean molecular weight

comprised between 500 and 15000 of general formula

(I)
i
HO~[»(CH2)5—C—O]~R1-OH D
n

wherein n 1s an integer depending on the molecular
20 weight and R; is a linear or branched C;-C;; alkylene
group eventually substituted with a carboxylic and/or
sulfonic group and/or eventually substituted with an
oxygen atom and/or a benzene or naphthalene ring,
b) a polyester diol with a mean molecular weight
25 comprised between 500 and 15000 of general formula
(IT)

2 0
HO~<R2-O-—C-—R3-C—O>~R2-OH an
n

wherein n is an integer depending on the molecular
30 weight and R, and Ri; indistinctively represent a

linear or branched C,-C;; alkylene group eventually
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"109%&' ()-M 10%& () - 18 ul_la_6 welght comprl between e
polyethylene glycol with a mean molecular weight

comprised between 500 and 5000,
10 d) a polycarbonate diocl with a mean molecular weight
comprised between 500 and 15000 of general formula

(III)

0
I
HO~<R4-O—C—O>VFI4-OH (I1I)
n

wherein n is an integer depending on the molecular
15 weight and Ry is a linear or branched C;-C;; alkylene
group, eventually substituted with a carboxylic
and/or sulfonic group and/or eventually substituted
with an oxygen atom and/or a benzene or naphthalene
ring, and
20 e) copolymers obtained by reaction of at least two of
the difunctional polyols from groups a), b), c¢) or
d);
(1id) from 0.2% to 16% of a chain-extending glycol of general
formula (IV)
25 HO-Rs-OH, (IV)
wherein R; 1s a linear or branched C,-C;o alkylene group,
eventually substituted with an oxygen atom and/or a
benzene or naphthalene ring; and
(iv) from 0.2 to 3% of an anionic type ionomeric chain-
30 extending glycol of general formula (V)
A
HO—I!!G-OH V)

wherein R is a linear or branched C,~C;, alkylene group,
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9., An ionomeric thermoplastic polyurethane according to claims

5 1 or 8, characterized in that the polyester diol has a mean
molecular weight comprised between 3000 and 10000.

10. An ionomeric thermoplastic polyurethane according to any of

claims 1 to 9, characterized in that in the polycarbonate

diol of general formula (III), R; is hexamethylene.

10 11. An ionomeric thermoplastic polyurethane according to claims
1 or 10, characterized in that the polycarbonate diol has a

mean molecular weight comprised between 1500 and 2500.

12. An ionomeric thermoplastic polyurethane according to any of
claims 1 to 11, characterized in that the copolymers

15 obtained by the reaction of at least two of the
difunctional polyols are polycaprolactone copolymers with

polyethers or with polycarbonates.

13. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that with regard to
20 the total weight of the monomers used, the weight ratio of
the difunctional polyol or polyols is comprised between 80%
and 95%, preferably between 85% and 93%.

14. An ionomeric thermoplastic polyurethane according to any of
claims 1 to 13, characterized in that the difunctional
25 polyol is a polycaprolactone, alone or in a mixture with

one of the other difunctional polyols.

15. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that the chain-
extending glycol is selected from 1,4-butanediol, 1,2-

30 ethanediol, 1,3-propanediol, 1,6-hexanediol and dipropylene
glycol, or mixtures thereof.

16. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that the chain-

extending glycol is in a weight ratio comprised between
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17. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that the anionic type
5 ionomeric chain-extending glycol is selected from 2,2-
dimethylol propionic acid (DMPA), 2,2- dimethylol butyric
acid, 1,4-dihydroxy-2-butane sulfonic acid and 3,4-
dihydroxy-1l-butane sulfonic acid.
18. an ionomeric thermoplastic polyurethane according to claim
10 17, characterized in that the ionomeric chain-extending
glycol is 2,2-dimethylol propionic acid (DMPA).
19. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that the weight ratio
of ionomeric glycol with regard to the total weight of the

15 monomers is comprised between 0.5% and 2%.

20. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that the reaction
temperature 1is maintained between 190¢ C and 260@ C(C,
preferably between 235¢ C and 2502 C, and the reaction time

20 is comprised between 30 seconds and 3 minutes, preferably

between 1 and 2 minutes.

21. An ionomeric thermoplastic polyurethane according to any of
the previous claims, characterized in that it has the form

of hardened pearls with a transparent or opagque aspect.

25 22.A process for ©preparing the ionomeric thermoplastic
polyurethanes of claims 1 to 21, characterized in that it
comprises the following steps:

(A) mixing the different monomers in a continuous
reactor, in the absence of solvents, in the

30 presence of a polymerization catalyst and at a

temperature comprised between 1802 C and 3002 C,
(B) keeping the residence time of the reaction mass in
the continuous reactor for a time interval

comprised between 30 seconds and 5 minutes, and
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23. A process according to claim 22,

24. A process according to claims 22 or 23, characterized in

10

25. A process according to any of claims 22 to 24,

15

26. A process according to any of «claims 22 to 25,

20

27.

25 28. The use according to claim 27, characterized in that the

30 29. A process for preparing the aqueous dispersions of the
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aping and cooling the obtained product.
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reaction temperature is maintained between 1902 C and 2602
C, preferably between 235¢ C and 2502 C, and the residence
time of the mass in the continuous reactor is comprised

between 30 seconds and 3 minutes, preferably between 1 and

2 minutes.

that the polymerization catalyst is a metal salt or metal

complex, preferably of tin or bismuth, with a Cg-Co

aliphatic carboxylic acid.

characterized in that an IRGANOX type antioxidant,
preferably with a phenolic structure, is added to the

reaction mixture, or a TINUVIN type antioxidant, preferably

stearically hindered amines or benzotriazoles.

characterized in that the product is shaped by means of
extrusion and cutting at a temperature comprised between
180¢ C and 2302 C, and it is cooled so as to obtain

hardened pearls and consisting of a transparent or opaque

aspect.

claims 1 to 21 for obtaining aqueous dispersions thereof.

aqueous dispersions have a solid content comprised between
30% and 60% by weight, preferably between 35% and 55% by
weight, and a pH comprised between 6 and 10, preferably

between 7 and 9.

ionomeric thermoplastic polyurethanes of claims 1 to 21,

characterized in that it comprises the following steps:

(A) dissolving the TPU in a water miscible organic

solvent, heating if necessary for obtaining

characterized in that the

The use of the ionomeric thermoplastic polyurethanes of

AN
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sufficient quantity so that the pH of the final

obtained dispersion is comprised between 6 and 10,

5 (C) distilling the organic solvent and adding more water
until obtaining a dispersion with a solid content
comprised between 30% and 60% by weight.

30. A process according to claim 29, characterized in that the
water miscible organic solvent is selected from acetone,

10 pyrrolidone, tetrahydrofurane and dimethylformamide.

31. A process according to claims 29 or 30, characterized in

that the organic base of step (B) is selected from the C;-

Cs chain aliphatic amines, such as triethylamine,
eventually hydroxylated, aromatic amines and the
15 heterocyclic compounds such as morpholine and piperidine.

32. A process according to claims 29 or 30, characterized in
that the organic base of step (B) is selected from ammonium
hydroxides or alkaline and/or alkaline-earth metal
hydroxides, such as ammonium hydroxide, sodium hydroxide or

20 potassium hydroxide, and/or from base-character salts, such
as alkaline metal carbonates and bicarbonates.

33. A process according to any of claims 29 to 32,
characterized in that a sufficient quantity of base and/or
buffering agent is added so that the pH of the obtained

25 agqueous dispersion is comprised between 7 and 9.

34. A process according to any of <claims 29 to 33,
characterized in that at the same time that the organic
solvent is eliminated, more water is added to complete the
volume, eventually with a non-ionic surfactant, up to

30 reaching a dispersion with the desired solid content, which

is preferably comprised between 35% and 55% by weight.



