‘;e3eCCd($&I6Tbh[ | ONOVERI C THERMOPLASTI C POLYURETHANE Fi el d of the

i nvention The present invention refers to a new i ononer | | astic
pol yur et hane that can be obtained and handled in soIidMW@WﬂMﬂN@M%ﬁFch is
susceptible to being easily transforned in an aqueous th an
ionic character. State of the Art Anmong tHRose thernopl asti ¢ispstyur et hanes,
those which are 10 normally referred to by the initials TPU, the water

di spersible iononeric type, known for some tine, are based on the

i ncor poration of nononersIANONERLCG THERYGPIASHISUPOLYPRRTHANEL | onic, for
exanpl e neutralizable or quaternizable tertiary am ne groups, and anionic,

for exanple free carboxylic or 15 sul fonic groups susceptible to being
neutral i zed WFERtHRfesheniavenfif®ous nedi um US Pat ent nunber 3, 479, 310,

publi shed in 1969, rdéschasesSaidhvERYibype-angh- 4 Wyle gangg, of ; spponers

i ncorporating ionizable noieties, although only specific TPU exanples 20
3

i ncor por at1 ng “RBHRIA SGAFL BOWHIF tEanF obiat i@r Bet Yt ajmeepandr kandl@dudad,

mai nly N-nethybldd et hawnol &H nesniSai d iRat entscbpdigat escd hage ihe mpaTer
incorporating _the ion group can be introduced in a prepolyner which iS5
subsequent | y GFSPErEEET AR afl AFARSOUS Fethsihiait Hithe 25 oRabt F2A%a55%84 - agent ,
with the objestatd 7 aneeditig to its definitive polynerization. It also

i ndi cates that thequ%¥Q%§}hang nmass can be obtained, and once the

pol yneri zati on has™F7PH sHEF® LG8 B RER S CnPeCY BT GRGani £Re3t VBHICh &€&t one
for exanpl®, andnalilgpersefetriheddi ss0l ved mASS hnivddler amd,a Ihenewlaraki zi ng

agent to obtaj ready-to-use TPU aqueous dispersion once the organic
sol vent has bgg?ééﬁ%lﬁﬁﬁa 84" THe iGRGmert e Iéﬁﬁ@%u§lﬁ?sp%ﬁ%Jbﬁi?dhage

nurer ous fi el dke ofinappbdatioon o fanmngmehs chat ey r ioisezaa8 el s, alboth
.adhesi ves can - i d e in e footwear 35 .industry, and
cBEL TR 0B ARG DLTE LOUMRL DTl D

their use as coating materia € strates, su
fabrics and namerd absoimd t abindig anhenski nfoanexeingie Subst raatrbsxyslchoas in

| NQUStI [ afs PaLif & AN UBLOL SER-e LS, PRt ENt,OUAbEL, 3 2412.050; Al Sl gses,
wat er -di | ut abl e 5 pol yur et hanes gy means of the feaction of polyi'socyanat es
wi t h hydr oxyl a8t etRue@usongdiiwn.aci ds o~ the fornmula CH20OH | R-C-COOH | CHzOH

wherein R is hydrogens,dydr axuget hyls -y, sabkybuofs 4Rt 0,295 b&%&%@%’
2, 2-di (hydroxyneth |bprOpICHIC aci d bei'ng 10 menti oned as preferred, also
kno~, ~~n as 252L%j hyAYEE ATshi dnivd d8cithngsr & nPppyors tret hytotpqnesphoni c

acid or DVPA ionizable moieties, although only specific TPU examples
20 incorporating monomer units with cationic character groups are
included, mainly 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 nmedium 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 aqueous
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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* These nononers are incorporated to the pol yurethane by neans of
conventional processes disclosed in said patent, the water and neutralizing
agent being incorporated in the final 15 part of the process for obtaining
the aqueous dispersions. US Patent number 4,956,4.,8 discloses that the
mononer containing ion groups is incorporat ed to a prepol yner, neutralized
in an aqueous nedium then proceeding to extend the polyner chain in said
medium I n other words, the 20 disclosed process directly leads to

obt ai ni ng thestIfPUla@ﬁe,SOU§uethsper §ilpni.csThing tmetémni ase,imiithhigg f fler exltin,
varian~s, is t |y i uf 4.N9,TP dIS er5|ons
such as that al go %53105289?%5% Patggﬁ}"éi na[l}nbng#l 5%%%; . dPactesi A ng 25
the fol | owi ngVpFeE¥®s- 1) preparing the prepol yner by reactl on of the
disocyanate. the pol yelessal veRknand DU o) Pagkl al. exiension ol de
prepol ynmer_with a low nol ecul ar wei ght di ol esired neutralizing
the carboxyl i BOYYBiRIdaREEhPR TRadS, oF) thip sl’pvéfrcsfrllﬁg of rIUlisoryRngtesherisdl ymer
in water, 5) defiaifiacedchaboaxtiendings W4 hna kown il ecul ar wei ght

di am ne, and 3 6) adjusting the ratio of solids and the viscosity of the
di spersion. Thus, the disclosed techni qtfé"?pHdl cates that the iononeric TPU
aqueous di spersions are obtai ned w t hRe-GRCHOHNt egr at ed pol yneri zati on
process, or as a final step thereof, or |/ ﬁarryi ng out the dispersion in
wat er and the neutralization on a prepol prior to the definitive

ext ensi on of Wherqmot yREel sChgidasget hi Eydﬂﬂﬁiy&feth@itng)rt ma_krmstofcotﬁgsmabyzused

t echni que. |es th the user of 1 ueous per.si.ons,

whi ch do not usua(fsriy eornel de af T HhET ﬁﬁﬁﬂ?%}};\&},%,p% "the 68Il§ Reingy st
acqui re ahll smeneidreel psepas bk gieeliso dirsper as0Rs2-diicthyDol npddpi drave

| ar ge anounts {e [ t han.50% b maki ng 15 the
transport andag% o\rNZoge 1ﬁé92”¥1n@‘ch lggs?lfoflon “wears “do Dglg%\he stability of

t he pol yner. US Paflksdie nueryarers, 27€, (44 odpscdtosesta siod umerurfemhasel biyng
said dr awbackme;lrpsc%pcgoqlgegptg#ﬁ QQC SLBYsagugous sely EI on J4not. orllltsp%y ons)
and only applicable in a speci case from anong t mul ¢ ﬁ

appl i cati ons Bftsdat®rd disperdiblies Tﬂﬂsﬂt fsaeiof |l@abrtyon‘a1;etdhetrrf |tmestf10’al
textiles.55ai ga patentndi sebases el Mﬂt?iﬁuwereaéegq@e%ufsr 9%5%&%10 o oW ng
nononers: (a) organic dilsocyanates with rml ecul ar wei 16 300 (b)
tri- and/or tetra-@t hfPERR: gRYRRAL 26°7%)4 38ptdicwarE§s thﬁér tgley qwsinomai t h
nol ecul ar wei ghit 0fn16420Q0n angrduPs glikcok sy tdysmmecular 4 we}]!)\l%ollygl\é@r t han

500 contai ning carboxylic or sulfonic groups, in a ratio of
equi val ents | BRErT3HERI1IE, FhSBWEORES BSS?W’F'C Bes P ifice 1P otiPs S¥ErRg at

| east parti al ttye Cighbed &xniGar lﬂaxyéaaice @leasuhf onat e @heupsy&fdLr the

reaction,,qand racterized in, that contain
(ﬁ dlséaosed process dlrectly ?gads to obtaining the TPU aqueous

dispersion.

This technique, with different variants, is that which
is normally used in manufacturing 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 1low

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



“(e) from25 to 40% by wei ght urethane groups, (f) fromO0.03 to 1.5% by
wei ght hydroxyl groups, 35 (g) from1l0 to 80 mlliequivalents per 100 g
car boxyl at e 4 and/or sul fonate groups, and (h) from 10 to 40% by wei ght
incorporated tri- and/or tetraethylene glycol units, either between two
uret hane groups, or between a urethane grdup and a hydrogen. 5 These
polynmers contain a very high ratio of polar carboxylic and/or sulfonic
groups and can be directly dissolved in water by nmeans of adding a base,
for their use irfPlt he &djnis§hnf ofhe exttiibesf SkhHd dsakedttlindiicabesty hat thiee
pol ymers object ther ed)_Lfspgqg.Qg' obtained in the formof 10 hardened resins
that are easily water sol ubﬂe, whi ch can be stored and supplied to the
final user so thatT8afd utks cahspramsar e tels@nagueousndiotafeison.thiatt | $hel ear

that the pol yngrsmslic! @86d JdhddisPad £ife AUBRET a‘!i:’e27§b*9a4ﬂquf QgEh?A oRg
constitute_a solution to the 15 posed drawback, although only for obtaining
TPUs capab?e oPteSraiasyPaduRetiszaidiont PERReS hordps perkireds stapt theweof,

application ipra particgul@infassid r aReamNgpthg; smerous, fisl dsQf the
application of TPUs. Therefore, the dr awbacl? of finding alternative
sol utions thaPCRFeiZ8G10PapPR fdr RUFPOAYROL uskRFiaF ditff efbat feEinisige

appl i cation obxT&sipersi stiee SNjvaet Ghathe, | oyent i onRarde0f; tdie qRisect of
the present invention are new iononeric thernoplastic pol yurethanes (TPU)
suscepti bl e t 6°BEPHY $56Febe A FEndl ed in solid formfor the subsequent
use 25 thédeof in Thesprepsriaisd oncteft TRWeaqueeus dirsper-si onssy Whigledugve an
application a .isndrussitori al z%v(me i ves and as nauteag{li al s for ,ﬁoati ng flexible
and rigid substiates For ni ngcgart %f the obj Yof IHEHATent™oR arf®Cal so
t he fol | ow ngmaspbottsirelmeredbf that ggrigineng, t ssamcquiventinde 3@oconaept: a
process for p | t iLononeric TRPUs object .of the invention, - the use
of ionomeric g@%ﬁc{% tr?g;%ieﬁgsénpf?%sr‘f)efrgrmﬁ?épav‘r?}iuncgh adﬁég‘ﬁﬁﬁi sPEfSsi o %€and
35 - a processmdort prapardatey, agoenakl ditsiperesi ahanf 608 bheweidht onGikEhigc
TPUs of t [ Nt j SGr,pt.i he |l nvention The ionpneric

t her mopl agfi cg%gl %ér)%t O?r%e% P ltgg%?éec%heorfeot hé i nven ?P %ﬁé; S dPER zed
in that they &he vitdilaabl ef byhes peéamsr of t he conti nuous reaction of the

foll owi ng NDNOMersy§N patent number 4,276,044 discloses a solution for
solving said drawback, focused on obtaining TPU aqueous
solutions (not dispersions) and only applicable in a specific
20 case from among the multiple 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 lower than 1:1, the
30 carboxylic or sulfonic groups being at least partially
cenverted to carboxylate or sulfonate groups after the
reaction, and characterized in that they contain
(e) from 25 to 40% by weight urethane groups,
(f) from 0.03 to 1.5% by weight hydroxyl groups,
35 (g) from 10 to 80 milliequivalents per 100 g carboxylate



“the weight ratios indicated in reference to the total weight of the sum of
the nononers prior to the reaction at a tenperature conprised between 180C
and 300C for a tinme conprised between 30 seconds and 5 minutes and in the
absence 10 of solvents: (i) from4%to 50% of an aliphatic or aromatic
diisocyanate, or a mixture of aliphatic of aromatic diisocyanates; (iili
from35%to 95% of a difunctional polyol, or a mxture 15 of difunctional
pol yol s selected from (a) a polycaprolactone with a nean nol ecul ar wei ght
conpri sed between 5@@/<amdsu15©6@t@fgzidn@sgeaedaI formula (1) O

HO-T- (CH2) S C QrR-20t (1 1 489 BhChElgha 8. .80 LINEE!, ; depengi ng. gn. Lhe

nol ecul ar wei ght an yl'ene group
eventual | y substit atevlsda hGéyeal boxyltisc amdtber sbdtomiec grwop an/hame

eventual | y substi tg}@@bpy ANBIXN O aatuqencﬁmé[ YrfpPERZENe, &@r g@ght hal ene 25

ring, (b) 531 pol yester diol with a can nolecul ar wei ght co bet ween
500 and 15’00 of g@]ﬁ%?%l POGYRAFaA (qantadno -’r—lowyohl:lm GaOiR2- ¢ (I1H91la30 n

wherein n is aprbotLaer dependi ngupfbf;ﬂe melbepy! apnyei 895 and Rg; .and B
indistinctively r ﬁ{esent a 6 linear or branched C -Cl:. alkylene group,

eventual | y suBsePetitesd ii vAter &4 BERYE | of aiiap éuﬂ’#%ﬁwl dogr shpl mrkieorn

eventual |y Subﬁél tatadnby faR 0%438N a8t orﬁwd/pgrtegenzlerr&c%rtegapmi@l ®Re
ring, 5 (c) aaﬁ et her diol selected from pol ypropyl ene glycol wth a nean

nol ecul ar wei Hripr PR8I hettREERCAOF3INdP 50002 LpB Yyt &t r &Rt h?‘l’@he o§l ycol

with a medh nabegeHear mlglrst tch@r&pralrée@abﬂy\/eealt&OOS@lrLdaﬂei?OQ@mcan@an be

pol yet hyl ene ggg 4 4 m)l e r V\Bl‘ght 10 corrprl sed between 500
and 5000, (d) St VAT 6B é“‘?’rJe STl S U Vi ightUsednsehsed
bet ween 500 apdeﬁéﬁzﬂsﬂ&h@f ageémsalsofmtmuha (I I ) HO-R4-O R4-CH (I [1) n 15

wherein n is an integer d pend| on.t he | ecul is a
| i near or branchedEﬁzlél 5 &Py % %é: grug® é’\l}lgﬁfu lls\fl}l?gg%‘itll?u V&d RAERta
car boxyl i ¢ andhmwpesul f5ra,d4dgr aop rmtd/aalrorevecrunsallltytsubstslouutedn byoamhexygen

atom and/ p§ a Q?@%%Pa‘fﬁackap@tﬂ%' ﬁne 20, r| ng, and (¢ ﬁgfyo s ncjf%rpéPgbt al ned

by the reactid east two of°the di funct ¥ ona ﬁp a)
b), c) or d) fofming frone®iL% sold6draf, a udhai ndéxpendiarg,gl yedth of an

general 25 foggyiﬁca(tlig}l |_Jl.QIR;a_CB_\ijrt(iclulé(r) 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 subsequent 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

aqueous dispersions, and

35 - a process for preparing aqueous dispersions from the



“wherein R, is a linear or branched C~-C, ~ al kyl ene group, eventually
interrupted by an oxygen atom and/ or a benzene or naphthal ene ring; and 30
(iv) from0.2 to 30 of an anionic type iononeric chai nextendi ng glycol of
general formula (V) AHORG-OHO I I GO wherein R6 is a linear or
branched CzZ-C, ;; al kyl ene group, eventual Py substituted by a benzene or
napht hal ene ring, and Ais an eventually neutralized carboxylic group or
sul fonic group. 5 Evidently for a skilled person in the art, well known
catal ysts can be usedonerihdPbysl ghetiezdniventieacti on, such as salts from
netal s or netabsePiPditese PRETBIRRlYoRT tin or bismuth, wth C6-C22

al i phatic carboxyli'c acids, for exanple tin octanoate. It is also evident
for a skilled perséheiponderiQ sherneritasantci oriderrthaggn (BBU hdeetkdto ofhe
reaction m xture, i {@n@%AMRLE, cHNQSC P 246 ] RGANOX Ly nge BLeLERARIY hose
with a phepolic structure, and those of the TINUVIN type, preferably
stearical | Y hPR8RF et dRhESNSENPRMT 2926 sOf THRE of Yaivivd ndl PPRRtSE dmd/ or
aromatic diisesyanal@st arfribs Wakk ckpoywni by-ddgeski! k8dLREr 86Fa1 Nudiit
chem stry of pglyurethanes and they are available on the market. Those

preferred for °the'Bur fB8eLlof thhe "HPERBRE iBRFEAL I th &P8 KIRRGT1ZE at a

t ol ﬁeﬂd: i SOCé@Qﬁ@@rdtmej ,c&?]ﬁi-ﬁhph%ﬁglegmtm dbmo@wiaﬂat efdc_(r!VDh) time
napht hal ene dii socyanate, enyl ene iisocyanate, xylene diisocyanate
(XDl), tetranﬁ?ﬂ@T%ﬁ%ﬁ§?F¥§8nd'+s%%§5ﬁ§t8n%T' ﬁthSSSéHoFBntH?i@%%?ﬁﬁate
(1PDI), 4]@&' docysbbhexyl: nmet hane dii socyanate (HVDI) and hexanet hyl ene

di i socyanate (HDI). Fggfeﬁablxi ths Meig?t rati o _of .dii,.socyanate over, the
total 25 wei ght’ of A mofAdners predf ~8°t hé'r eattiPOR S cotpri 3ETAdCueen
4% and 15% nore préfesadtanabet ween F%manduid %o fPdyiphptotactron@somtd cknown
products anong the difunctiaonal . polyols, which are obtained by means of the
pol ynmeri zation of E-caprolactoné in the presence of a diol 30 type
initiator of flokhul &réi0 K% O tercdi @ Rifiisctimmadf poépeht | oned groups. For

the purpoges of theopr§§fggcgig¥gptgégboighgepéggéa’%?gmcases are those in
Ky e '

which R is a linear C CG al ene group, nost preferably butyl ene,
al t hough t he ot heraheat i phed-apasésceene posshbl e. BEaThewodeshéar edieight

pol ycaprol act ones are thoses M t Redy8BaN 5008 ARLeCH @ Weirght , comprised
bet ween 3000 and 10000. Polyester diols are also well known by the skilled

person in the art andf@F®ifes’d’i bed in a number of patents, for example in
colum 4, lines 9 to 18, in US patent gunber 5 4,092,286, which is herein

i ncorporated as a reference, thdse preflerred being the polyester diols of
general formula (I1), mhereid”@%i&ﬁdSR@“ﬁh Fgﬁﬂhctivéﬁb represent a CZ-Cl~
al kyl ene group, nost preferably ‘butyl ene. The preferred polyester diols are

those witppa mean 10 ppéecu ag vei ght ;GeEpLl sed baiween 000 angh JOA9Q-
weight and R; is a linear or branched C,-C;y alkylene

group, eventually substituted with a carboxylic

and/or sulfonic group and/or eventually substituted

by an oxygen atom and/or a benzene or naphthalene

25 ring,

(b) a polyester diol with a nean molecular weight

comprised between 500 and 15000 of general formula

(IT)

non
HO{RZ—O—C—R;;-C—O)—RZ-OI

n

auy

[ =

30

wherein n is an integer depending on the molecular

weight and R, and R; indistinctively represent a




" The al so known pol ycarbonates are obtai ned by neans of the reaction of

al kyl or diary carbonates, or also those of phosgene, with diols of fornula
HO RQ OH, wherein RQ represents the aforenenti oned groups. For the purposes
of the 15 present invention, the preferred cases are those in which RO is
hexanet hyl ene, al t hough the other nenti onéd cases are possi bl e. The
preferred pol ycarbonates are those with a nean nol ecul ar wei ght conpri sed
between | 500 and 2500. 20 Anong the copol yners obtained by neans of the
reaction of at |east tweedf ehebdafehrsti©nél: pdlkydbneypesum) evemfualillye
preferred copol ymers angsthQseqofyiRel YCapt0l.agh 08e kb by p&hi/@érhgcrsg up th
pol ycarbonates. In this regard, the polyether-polycaprclac~one bl ctc

copol ynmers di scl osed PRAZSE Sr?é’ﬁi%ﬁabEY ertubgppEieed | dY ES21328999%1 cxhivtbe

mentioned. For the purpg@s&s wh:the HF esglnkhD¥eNtiQR, only one of the
previ ousl y_expl ai ned difunctional polyol types a) to e), or m xtures

t hereof, can be udgd, 2t RRIYRRSHF HEL| 883t PO c R oPaePBhended nFol

especi ally preferred. w86h Peehraablnpl ethea melghdnd at b 0fseldhg, Ghdednctdopnal
pol yol or polyols with regard to the total weight of the nononmers used is
conpri sed between 80~a3‘ﬁdgjg*§%o'nnﬁ’%l3ﬁre§¥§?1%¢%/led’€t WBEYCB50 Waket 93%MSARDNg
t he chai n- ext endi ng ghytedsl,arekl gkt oyding 11 skBebSbwdadiersost BXd0f5000, and

pol yur et hanes, those preferred for the purposes 9 of the esent
i nvention are those sé?g% Eiﬁ“Sm% % 1" abut &nelFfaT, “ﬂ?ﬁ’?—cgﬁabaﬁéedig&,

1, 2- et han&@i ol , 1, 6- hexapedical bandech Frompyhengoal,ycol , or m xtures thereof.
Preferably, the chain-extendi | ycols are . in a weight 5 ratio conprised
bet ween 0. 2% and ga})%avmptoﬁyrc‘%g%?%tteo THe! t Bt ﬁ/einbeﬁat% oFo 19 MR n o9 tused.
The ani oni ¢ type chai nomxtieredi rige tiveronei0ioc agidy cldi P 0aref wedhe dalowfo malaner s
in the chem stry of V\@%?f) di spersi bl e pol yurethanes, and sufficient
descriptions and the chem cal 10 structure thereof are found in the
af orenenti oned US patent nunbers 3, 47 ), 30, 3,412,054 and 4, 276, 044,
i ncorporated herein as a desq.[@zhl‘y@_ e.f@}ggr@,_, Amon@lly he gl ycol s
i ncorporating carboxylic groups,\ those pr/gferred for the purposes of the
pr esent iﬂ ention are % 215 dimethyl ol propionic acid (DMPA) and
2, 2- di net %//I ol butyri 8 S E Whifeds ARBRFEL NOSRETHEGr BY athh g tRFERFC
aci ds, those preferredengiec lardt di,hydr axy+Re bt anepsaldreri ¢,aci,haBidene
3, 4di hydr oxy-1-butane _sul fonic acid, DVPA is especially preferred. 20
Eventual |y, the carboXyT i aned'eél%flf?’g)hﬁ’c ﬁ?boslfﬁ§ugiagt h@l\)’/}bno?mri:?:r%‘i’?&df:s can
be neutralized with aacdiott esulafindie, droupexanpbe wvehttuelly asybsdiguhati c
amnes with a Cl-C6 chai I [ i n nd heterocyclic co unds such
as nor phol i ne and pi pgfi g?nggxgggET%é%glr eaglzdr/gﬁl 5 \i‘é?ngzlwet%r ati o't rI}Pt?hae ene
i onomeri c2Ql ycol withriegaraddto the total weight of the reacting nonomers
is conprised between 0,5% a4 2% LD asg, t f- the .difunctional
pol yol s used con\t/\gi Jr11edoll§or‘lyi%{z(laﬁl e car%%(gy fc %er g%%tgﬁﬁc%gr &r}pslf%atsﬁe%&gti o]
30 of extending iononefithel §gebinctionadj nst el st retoule ab ot & , of) t be
i oni zabl e ani on noieties of the finished polymer does not exceed what the
same would contain in the case that the single nonomer containing them
~rere the ionbheri ctEPYDI2%ake $6F dofld cdiainerstendiaoneilghel raf izererados
wth regazgl to the 8&-hotal rei ght of the reacting nononers, preferably not
hi gh
' gher HO-Rs~OH, (IV)

wherein Rs is a linear or branched C;-C-, 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 )



10 than 2 0 . The polynerization reaction tenperature is preferably

mai nt ai ned between 190 C and 260 C, nore preferably between 235 C and 250
C. The reaction tine, which equals the 5 continuous residence tine of she
mass in the reactor, is preferably conprised between 30 seconds and 3

m nutes, nore preferably between 1 and 2 rfinutes. Once the reaction has
finished, the product is cut or nolded in a nelted state, such that it
hardens in the desired 10 shape when cooled. It is preferred to carry out a
hot extrusion at ahteeper®d urse & hidtneper pirt $reuthéngCi-e, makgléme t dwodpor m of
pearls which, whe , ' acqui_r nspar.en opague
aspect, dependi nggg%}?ﬁéﬂ a%ﬁ%ggg???%de u® %ggéﬁqegccfrpo?a thtﬁgg:i%r\l/éé)n%nc?h are
t hose i ononmeric TPUd whose dratvemsiadilgnirfeucant | zed ocadide liict lyrchpser

obt ai ned by neans  of ¢t he. Irg%qlkji.on conditions and the aforenentioned
mononers, therefore the TPUs that were eventual |y obtained by nmeans of

anot her type of prBEedentivor ek atmb il Hisst orttsenous bdtche 0 preddesismyn al so
formpart of theaopiectcLf khasbaventin di hbei £asd hakcsdbd, TR as
significantly coincide with said features. /KI so object of the invention is
a process for SBrEParFiy FRE2PT e0F oliSF§L dESERIBEF i dHSRerrElTPRS, bR OF i s

25 characteri pedmutht hatth t cC@prdisgnathe EQ&:EQX‘%]HQ: sieRss, (Ar Mxdpd et he
di fferent nononmers in a continuous reactor, in the absence of solvents, in

the presence GRPaCPLiRAfEEi-zafi of thtIdydfeandfat & temperarareor ofpribsed

between 180 Ca2bdtBAO &ntB&kiBhtkeepnnpet hRideasi-derte kBt Odn thtkf8AGLI ON
mass in the cqntinuous rea%tor for atine interval conprised between 30

seconds and 5:AFnB¥EEL4nd"PES ShaPhhigi BAdCobY PRy Rifd SIBPAY nERPSH JHet .
The reaction menmpeeatlie iscryucefiesabl ynkepindset ween 196 351Mand 266G,
nore preferabl efween 235 C and 250 C. The . 11 residence ti of the
mass in the cg\ﬁl |%ﬂ%¥)ﬁl§' rségg %)Cr:a%iriél p%)lrlgfjgf% Iayml@85p?f§%e§zﬁ§fﬁééﬂfgo seconds
and 3 m nutes, norE&hpreferald yalbgihweén andndr 2amnmatties diThecpalatesr iazat | on
catalyst ks p ra a tin 5 bi th salt with a _(6-Cz~ aliphati
car boxyl i |(1:§ac;;V§,£§f o}?rt&lewxnarr%lye I?fl% o%%nquggtepef?o?s al sot%%r ef:g??lesd@]iyo 8dd an
anti oxi dant tectheretdmerisorend xtiee, afor agrabpble t hosehef ndmkeltRGANOXet ype,

preferably thesecuhidy & hNeRal LG, SIdAICLY @200, 10135 0k At DG, 10 JLANIN
type, preferably stearically hindered am nes or benzotriazol es. The
reaction can Bé cartdlegnditseeyanatwi n scFew ext r ddéf-diiphenyhe sheghaok a

reactor, regukatLig ddatl of gidgnal SRERALSUED tRak bBe. AANC e flnfNGe
reaction puss permts the 1 previ ously ment | oned resldence tI%ES.

20 diisocyanate, xylene diisocyanate (XDI), tetramethylene xylene
diisocyanate (TMXDI), isophoron diisocyanate (IPDI), 4,4’-
dicyclohexyl methane diisocyanate (HMDI) and hexamethylene
diisocyanate (HDI).

Preferably, the weight ratio of diisocyanate over the total

25 weight of the monomers prior o 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; is the
aforementioned groups. For the purposes of the present
invention, the preferred cases are those in which R; is a
linear C;.C¢; alkylene group, most preferably butylene, although
the other mentioned cases are possible.

35 The preferred polycaprolactones are those with a mean



' The product can be extruded and cut at a tenperature conprised between 180
C and 230 C, depending on the nean nol ecul ar wei ght thereof, in order to
obtai n hardened pearls after cooling and consisting of a transparent or
opaque 20 aspect. The thus obtai ned iononeric TPUs object of the invention
can be handl ed, stored, for exanple in baﬁs, drunms or boxes, and
transported with no problens, since they have a structure, hardness and
stability that are very suitable for this. 25 Aqueous di spersions can be
easi | y obt ai n8@lerotasaied shbnerrticetpostwéan iPeharthel §a08e car boxyl i c
and/or sul foni c nMoketjesar eqabid east pardd alby; nautkal ized et ho g hage,
havi ng an application in different industrial fields, such as adhésives and
coating for fPEXFDIel@antl? i Jid &t farcesleszgitaddidi spapshonsohapataits,
aspect of a whbki sRa@s1d! i sébltumnal,uq%gslbquedlwtbnaﬁ%s@'e@?rﬁ r
conprised petween 30% and 60% by wei ght, preferably between 35% and 550 by
vei ght, amd wi't B2 P18 coPpFisdd Betsiderd nsoararamd Hmseferrgbryenet wedws? and
9. 35 The progessefnid pFapar ithg pbeysononelic sTRY AQUERHS fodwyid Sgﬁr)s,i ons
obj ect of the 'nventilgn i s characterjzed in that it conprises the follow ng
steps: (A di %’é%f?ﬁirhg 1 TP iAYAS R S Vit citEPEe B Yant cCxdlivemtky Is@st i ng
i f necessary tooabt aiastdpssdtdrdklonbuby(&)e addi ng water and an inorganic or

organi c base in a fficient antity so that. the pH of the final obtained
di spersion is conp?%{%ecﬁ)rﬁg?ﬁ/re%% 802?%51'1603 Ty L% §F$I Itlg‘ﬁ@et HE- ©y ganiftean

sol vent ah@d addiegulwor eewahercanprilsedbbetwiang 3800di sperigioon.with a solid
content 10 conpris b ep 30% and 60% by wei ght. The ter mscible
organi ¢ sol vent caﬁg%egg%\oi g\rﬁ?v&%,p& i g?rﬁ%(tnegs sAi d %%tﬁa&in\tégoﬁ’,y "€385p Bl e of
di ssol vi ng t héh¢ oneneriicm PRUaléyénow tiheheatcarBbohhoaigh dhisldondimeaki of i s
enough for thg,skilled person in the art, acetaone, 15 tetrahydrofurane,
pyrrol i done aﬁd éél(%]mnfet'hyl otr%man(jlll e car’ be frr%rrgﬂ%llgne Oa%f)n%}’ot h‘ée/kﬁerse&lr\/e s,
acet one bei ngrepeegardfeithedafor sramt ibopdt heoyns.pdses tbé phepqresserft the

| nventiongs Ther &Nt Rlen®EgANT Ens0b YoM, L0 hesused. in gach Gasg Wil lg
depend on factors such as the conposition of fhe nonomers 20 of e pdl ymer
and the nol ectif arhakergheY i fieteofl thendtl nthay wdse, hentmimtedhecasmughreo
obtain a pracpbeaddie.conpl ete dissolution, even with heat. The base in step
(B) is preferably added di ssolved in the water and can be an organic or

i norgani ¢ type. AnDMy tHFESET38d oRpaNicarpaREEs t RE8e WHiseh wahhber nE®EhONeEd,

anong ot hers, myidA0ulr gekfig: i @ rgkeatpddelainl 1566 el 268ochai n al i phatic
am nes, sych as trjethylamne, eventual |y hydroxyl ated, aromatic am nes and
t he heter®cyclic c%’ﬁ‘iﬂ%nﬁ’s? STE? LB Ry BH%?W?@ & §RYer i ide AfRTGieAe

i norgani ¢ bases,aaneasicutnd®b hytteodi descaonab kabiyne angker aal kaldynergarth
nmet al hydr oxi g-‘?esf rfr%rd eéangie sodi um hydr oxi de, _ pot assi um hydr oxi de  or
anmoni um hydroxi de, can "B mENtionéd® andCaf s bade ¢raPaRIZTERS ¢ yith

car bonat es angolyegdrlbonates withal kalliyperbetades .beitAng anbyg tdwpsa,t hakhecan

be nentiOned’ﬁ&iyé?ﬁ%qpbgl§é§gfgya%£o gtagfégg13§o§5rJ%%Q%te%ﬁscl%§ed in

25 Spanish patent application ES213499-Al can be mentioned.

For the purposes of the present invention, only one of
the previously explained difunctional polyol types a) to e),
or mixtures thereof, can be used, the 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 glycols, well known in the

35 chemistry of polyurethanes, those preferred for the purposes



* The anmount of base to be added depends on the pH one wi shes to obtain in

t he aqueous di spersion, being preferable an anmbunt of base providing a pH
in the final product conprised between 7 and 9. If desired, buffering
systens can 5 be added that help set the pHin the desired zone. Once the
neutralization reaction has finished, the%rganic solvent is elimnated by
means of distillation, which is aided by the choice of a solvent with a
relatively |l ow boiling point, such as acetone. 10 Once the solvent is

el i mi nat ed, nofe that erepesnadédeents cwompleettdiothe sebboned Exantaraddoy ¥,dget her
W th a non-i oR| fact ant 5_ I hi ng A di ion w t-h i,red
solid content ?hgﬁiﬁlrcgiﬁl y@ég Hiraci)ﬁsag)c?dgg?\'/vee% %g&hgﬂ‘g&%‘%& b\y'\tﬁepégi&gﬁ%é
exanpl es whi cRPrflofiRiRHydless &t ecalxplodi hedt ¥iws therast purpose of providing a
sufficiently clear paaé. MR, etc@eexBhaRaL QL Qhgt BEyPE ESENte | VNt ORyHiOr
the skill eg person in the art, but they should not be considered |limting
of the essent FaF1AsTEEdS6F PR ety dctst #et eof0? Witk hegoarsl éobbln @&#lai ned
in the previousigeetd ON%eOhohbhsrd@senl ption. 20 Exanples Exanples 1 to 5
bt ai ni ng iononeric TPUs a),K General synthesis method The di fferent nononers
are mixed in a tw A'ScPBRCRRT r GHRY GREIPICBRADE OPNEMGHdct BYYCPEoALGed

wi th heating, wabl atknawhenpabatus e igOMNHd Segeieitwgen 23hateandi 258xsand from
20 to 200 ppm.over the total \éeiosglrgf,ot tin octanoate, in the case that an
aromatic dii 588¥§‘r’1§ ¢ 5us & rGhT3D0EBCBHY 9P % N S areetited yvst
in the caje tbatuatumd i ghetdod dires foypatate itheusddrehéntiagided)s apaiitl

anount of an | NOX typ nti 9xj i s_added, ferably with a
phenolic structurée;,” or ‘of the Tl type, ef ef ¢ tea ere
henol i PP o D RABT N e =Bier bt 4P 4t oar PEBFFSF Hhofder ed
am nes or benketeimzad esdeFheipmiss irefameecd.0 advance through the reactor
by neans of the ro i S ] inin h revi.-ously indicated 35
t enperature, such %‘ﬂ%’bgt Y rgggli%géﬁggﬁ%%@rgf&?%egar%aoc il(%ﬁ F%gléps’ 14'3%8 the
reactor i s compefsetkdetoredmel randofesn it es: Atesehe duoveetiaf didwe 2,2-

ext ruder, 1% he gppoduct, i dnfct he s ghapg e ris,,_ ddried, it

t heref ore bei ng.plgrggiobl Zp]f%glﬁr 38ee§lt o.a(t g g)a(% ggizﬁié gg’ﬁég&lfcggegﬁ@ggof. 5
b) bt ained i 6AsHeriikerFASs apehy obheie tineoppevebusl ysudpharnedigenartalse
synthesis net PQQfeEﬂ?d | oRONeY § Gy ERMS o0f_exarmles ohite@np-ake: B gRAr efd.,y-whi ch
are obtained fromthe nononers detailed in table 1. Tabfe 1.- Exanples 1 to
5 10 Monomer EXIhygsexywirbuene 4wlispke) (kg)ickg) (RYGA kg)is, 4' eppgially

met hane954450%30860-«4li i socyanate (MDI)Isophoron diisocyanate

(IPDl)---2~--- 407Pol ycaprol act one wi th nmeannol ecul ar wei ght 3800

(f or mul a3890- - - - - - Ego0tiaRY=: Bty | SHOPXYPOFy @afr SlUadPBhe AFPRPHrealndihecul ar
wei ght 5000 (fiehomd s cgly200950003870ent ra R=dbut yh eneyfeekyet Ayl &ne mghycol
with mean__-_175--. nolecul ar wei ght 600Pol ycar bonate, wi t h neannol ecul ar

wei ght 2000 (F8FRRLTS: W%F@-l-t?ﬁéb?r- | PLARRAL 5T EIRS) 1Y Ut buf artedbolchaln,
| 36. 418. 923. 1200836. A2ndndsnmehtiyhete proypil 08i comed hids8 s08h78s 2adr i ineDVPA)
I TINUVI t Q ant ia%igf‘pnetridine.
25 The preferable welght ratio of the ionomeric glycel 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 sulfonic 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



+ 45533,8 Exanples 6 to 10 Obtaining t:~e aqueous di spersions a) Ceneral
preparation nmethod Acetone is introduced in a suitable reactor, provided
with heat, reflux condenser and distillation system and next, 15 while
stirring, the TPU pearls obtained in exanples 1 to 5 are 15 i ntroduced.
It is heated up to the acetone refl ux tegﬁérature and the stirring
continues until obtaining the conplete dissolution. Next, water in which
sodi um hydr oxi de has been dissolved is added to the dissolution and the
neutralizati ofh& r&action i s maintained for another hour between 50 and 60

C. Once the nemrall"iléatpioqg}inlgﬁ@zgéi%inshf"éjactti@_% agﬂé%g%_th§edii%t %)Jrgfjera%ﬂ% c

[
while the acetone is distilled, nore water is ad in which a non-io
surfact ant waBapredinads Py taper ol ed,C mnef 8PADI § putsroyrethyplhatketwslengo

mol es of 10 ephytene gxjdescat &hergame.speednwi diphi 6 dhe 868t onenkes
distilled._An iononeric TPU aqueous dispersion is obtained inthis manner

havi ng a pH cEAPFIEEEShetSEEIeIGcand ™0 ¢hd =8 &asPui Fhwhie e T€3F6PT/ 155h)

Cbt ai ned i onopeEi&rally dichiReh sE@NBe FAdOVENTsddhdlr eddous genaral, meikod,
wi th the amobunts_of reagents and sol vents inuicated, the dispersions of
exanpl es o t oPIDTeGNAi REHVETE tlalfne 2 Biw YSepared. Table 2.- Exanples 6 to

10 20 Reagents andOﬁééVEHéSEEac@hﬁkQﬁﬁ%-ﬂ%ﬁshK@)Ekhesp&KgﬁE%-i9 G&F)E&. | O
(kg) Acet one900015001050090009000TPU exanpl e. 13000------- - TPU exanpl.e
2--3000- - - - - - ﬂ‘%ﬁi?% <afrl?p|'3*e“‘§%ge8 §‘E%"(5-‘oo-s-“gBTE>Pﬁ‘éxJa‘hﬁla€dEP-s 18 th8 i redpy
exanpl e 510 - - shap@060Be- | ozt wat eriy 1p68068068068068050di bot a hot

hyd idell.713,311.513.711.9De-ioni zed t _ . .
(3) 45004500° 4E56AEEI5GINGh- B *GUFF ablant BOTBOROEIEG ino1 e mass in

the form of pearls which, when cooled, harden and acquire a
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 in a continuous
reactor, in the absence of solvents, in the presence
of a polymerization catalyst and at a temperature
comprised between 180° C and 300° 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 190°

35 C and 260° C, more preferably between 235° C and 250° C. The



"CLAIMS 1. An iononeric thernoplastic pol yurethane characterized in that it

i s obtai nable by neans of the continuous reaction, 5 at a tenperature
conpri sed between 180 C and 300 C for a time conprised between 30 seconds
and 5 mnutes and in the absence of solvents, of the foll ow ng nononers, in
the weighs ratios indicated in reference tb the total weight of the sum of
nononmers prior to she reaction: 10 (i) from4%to 50% of an aliphatic or
aromatic diisocyanate, or a mxture of aliphatic or aromatic diisocyanates;
(i) from 350reei@srcef tamdi fafncthonalkspol ol ther cenmiixtowe akadidundtsi onal

ol yol s sel ec o] | act d : cul ar
\FI)\BI éht conpri %ggf% t gg%l g Fégg‘g&? %g;e%gcfe% f(r;arr?rdur%aﬁjf@(%%’ e
HO- +- ( CH2) 5- CP@QRM@JJ( Ib)etWﬁemmraélannmmsuieﬂﬁ i nteger dependi ng on the
mol ecul ar 20 “e'gh%h@”%xﬁ%mk%1§a£toxy%a951p%?”%ﬂpd ?%féﬁﬂ:Skaleg gQQUp

eventual | y_substituted wth a car I'i'c and/or su nic group an
e~. -entual Py Hapseth usedtwitithanaoxisgen aténhantl ocagbpenkiene agid, for

napht hal ene 1iRgmpPd @& PRLYESLSre diol wit: a mean nol ecul ar wei ght 25
ccnpri sed between 50C and 15000 of general forrmula (11) O O HO
RZ- O- C-R3- C- O~-R2- Ot (119 PAsSahérisifgrneds en PAfeger depbmdidegtonte hehe

nmol ecul ar 30 wehghioandiRZuAnd R&ri ndissi Fu@ctﬂh%%ky JﬁpkﬁéerﬁR@kane@Jpeor
branched C, -~~ al k%:} ene group . event ual 1? substituted with a

car boxyl i ¢ an8F&F & iorfiOsGr (‘Y&ﬁhaﬁdPB?n%]\ﬂéntstHIuFfru%bs?’i“ﬂ utRpnith the
oxygen at dtn amdmvna bepzene pee fasgiiyhnalkenei £41g;  hi@HeaeO! ¥ethey dirol
selected fro %gropzyl ene glycol 5 with a nean nol ecul ar wei ght conpri sed
bet ween 400 a 68I5yt etramet hyl ene glycol with a nmean nol ecul ar

wei ght conprised behweesadi@nandnl 5600 rdrd patyed twlma gby@@l extSlted Mean

nmol ecul ar wei %héh rised between 500 and 5000,. 10 car bonat e di ol
with a mean ndr cu?g%) WETRGht® e ohpriaSEa T bet Gt 506 aierra f%g %rfa]gesﬁ’éareéll
formula (1. |pu€nH@HA- OeXe O d4abke (1dd ) thewhedition iBasN pbkRAYES the

dependi ng;n ul ht and RO is a linear or branched Cz-Cl~
al kyl ene gsr)ou%t?g‘é%ustel&afn?ntlo V}fl tutlearl th"a Scar boxylic and/or sulfonic

group and/ or event Giha¢| predbost i t:anedevmetxmranec@xygen catomtand/ dempetxenzene or
napht hal ene rlCBIg r P @ef}eeﬁoﬁ%loyn% San%bt?éon’e% bydégaee%%h8nogf Bk lm%%%t two

of the difuncti onal polyol's from groups a),
molecular weight thereof, in order to obtain hardened pearls

after cooling and consisting of a transparent or opaque

20 aspect.

The thus obtained ioncmeric 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 ke easily obtained from said
ionomeric TPUs, in which the free carboxylic and/or sulfonic
moieties are at least 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 aqueous



(i) fromO0.2%to 160 of a chain-extending glycol of general forrmula (1V)
2S HOR5-OH, (I V) wherein R5 is a |linear or branched Cz-d o al kyl ene
group, eventually substituted with an oxygen atom and/ or a benzene or
napht hal ene rir_g; and (iv) fromO0.2 to 30 of an anionic type iononeric
chai n30 extending glycol of general formula (V) A HO R6-CH wherein R6 is a
| i near or branched C~-Cl~ al kyl ene group, 18 eventually substituted with
a benzene or naphthalene ring, and Ais an eventually neutralized

car boxyl i c grduppersiamsevwdikdal by neat taverzednsulsi ahaeagtotize.irAthat

i ononeric ther ic.p uret.hane according to claim5 1, characterized
in that a pol 9%?{3@‘%{1‘55% ggga%osls O‘ﬁlé‘gaag%%s in the continuous reaction,
consisting of a fMetaldswEdlvongnetiz Ciivpl ér, preferabl wiskiblie osrdrrsmut h,
with C6-C22 aliphatic Xyl ] i ds. i.0 L . 1her | C
pol yur et hane accordi nsg&lt%%plgl' a!jén%t%@ cll%oPgﬁ?%ﬂgr ggtﬁgﬁ%énd%ﬁﬁgtgﬁgﬁdd t he
cont i nuousdreact (Bn, WAUNRGANOX Tt el @t | oxirdantci sraddednipr bheeabhy awi t h

a phenolic structur e, o ore.a  ThNUANLYRE anti okl dantye PERT Grablyestagpical ly

hi ndered am nes or benzotri azol es. i ononeric thernopl astic

pol yur et hane accor di mPhss ngdydbirers ignai apscdanrrg s8d bakiwerit ér predl?n t hat

the diisocyanated)s selaghednfir emt gbyendi isacyanabgqe(Ihing dndre didtagny!
met hane diisocyanate (MDI), naphthal ene diisocyanate, phenyﬁ ene
di i socyanate, xylene HiiidocyRirRdrOX ) 91kt FHfet hyldheaxyi@did dFerssdFanat e

(TMXDI'), i@ophoron 20:-didrseerapatvdnl BOE) and dbs- ginM@ithE.Xyl net hane

di i socyanat e (HVDI Z]i and hexanet hyl ene dii sccyanate (HDI). 5. An iononeric

t her nopl asti ¢ pol yulet WAHh8T addsFaPHY PEIRTH nBOUVt 4Cak hBPacd e i WHEh n
that the weightinediminef dhisoeypanateonyverst heagiial vei ghissefivihe rmaoners
prior to 25 the reaction is conpri etween 4% and 15% preferably

d .
bet ween 7% and®i2887'E AR ohb rViteri hg‘?%‘pl A5HT¥ 9ol et a4deBrdi*ng to

any of cl ai neetotigh 5, fehar an¢ er sketlled thdtsdnn tie pele/capr®l aci enenef,

general fognula, (] R._is a linear,or 30 brangche CE al kyl ene group,
pr ef er abl 3§ buf;e/F‘{é%eYdrf.fuﬁﬁn?bnﬁﬁffil(?%%er mBpfas ﬁnf%ﬁgfw%ﬁnﬁé%e ¥ 0P8i ng
to clains 1 omefiicim amtwerd zathern ddiakentbhe potyaapriod acy otiee hase ferrean

T ot ALy A S CELIRR 000 A A0, el rorer L

The amount of organic solvent to be used in each case

will depend on factors such as the composition of the monomers

20 of the polymer and the molecular weight thereof, but in any

case, it must be 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;-C¢ 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, fcr example sodium or potassium

35 carbonates.



claims 1 to 7, characterized in that in the polyester diol of general
formula (I1), R~ and R3 indistinctively represent a CZ-C o al kyl ene group,
preferably butylene. 9. An iononeric thernoplastic pol yurethane according
toclains 5 1 or 8 characterized in that the polyester diol has a nean
nmol ecul ar wei ght conprised between 3000 ah#l 10000. | Q An iononeric

t her nopl asti ¢ pol yurethane according to any of clains 1 to 9, characteri zed
in that in the polycarbonate diol of general formula (I11), Rg is

hexanet hyl ene. 10 I'he Aampuononefi bashernopeastddedpalepands hane thecotdiarg t 0
clainms 1 or ract d i at o] te n
nol ecul ar wei g'ﬁ?ﬁ%%rr%?l @%{ ehet V\n/reje%% §§%‘Q§Hg %%%gpﬁq B bgonéngrgigg&a[ﬁ%

t her nopl ast i c apol Furwtthané avass dengvidiranyaofpil alanBtllethlllEEl product
characteri zedcbmpw@éd tg&“@eﬂohy%ﬁwgl%@bh@gﬁ% bmf&%r&ﬁecgy o ah

| east two of the di functional polyols are poi ycapro actone copolyners with
pol yet her s or bfi 8RdedI G esr behat ¥t ths. PAnit gienerpEreheranspl asti ¢

pol yuret hane accor ghBg tonanhef rhNe, PR OUs 6t BoATS nGharsagt shéged dye t hat
with regard to 20 the total weight of the nononers used, the wei ght ratio

of the difuncOFERRIC pAYENtorSplibinates Pynperedehetiicdn l8blonndigsh

preferably betweend8a~ b@noth%S ~<hdideAdbfl GNOEBThct NErdOPd aséi £t RRlyUNefhane
according to gngaof cl ai s to 13, characterized in that the difunctional

25 polyol is ’r%aoﬁrl&ltac%ﬁ}é d5PGREOBE- in a mixture with one of the

ot her difudcti onal Opeéyﬁhé sdbverAn isOnOn@ingcéNLr Aopd asdter mi ywo@bhw@e
according to an revious cl ai ns aracterl zed in th

f the
chai next endi n§ é?g‘?ﬁﬁ tE di% & ¢ fervﬁﬁtfai £RABHIYT , With 1§’0 8?’?1a’ncﬁ’d1
1, 3- propanedi ebrfactﬁarhexapedo Oi‘eaa:l]ﬁndl pr @p@/dee:rsseogl ycﬂh the desXbéeid E'§Olld

t hereof. 16. An | noneric .t her p astl o ureth ac of the
previous cl ai g, 9%%%r§rteé’creir%ké i ERAr© ‘Ec%éyc“ﬁgl n e‘?ﬁff%&qs Egc‘ﬁ? qq:yl n a
wei ght ratl o conpr rsed eBetwmeen whth Ofo'ZP/bcancbe'ZLoﬁl%amd hexyﬂ@amddt dotrheHeot al

wei ght of 4 ' ic.t Ql yureth

accordi ng to g%gggt he pr%écpéégg I aalr mssu cﬁé%ac?gfl ze ?Hat %eplaerﬁeonl C
type 5 i ononmeekelehalipreeifehld r@regleyxcottn‘ir@r@eﬂneépedtlﬁer oamlzlzdl petdor din

pr opi oni ¢ aci qhéw%) bat%hgwgwwl nbyt xgl CoRCi &k r dajd 41&1&9 O%%" gyRut ane
sul fonic acid and 3, 4di hydr oxy- 1- butane sul foni c aci nonerlc

t her nopl ast i ceﬁéﬁmﬂf@t ha¥Re e oridi TP t P mheree?, @ﬁarté@ﬁ/er?iazf@d Heent hat
the iononericeghal M&xtiendhog, Al WicRls k8ces ArdicFet Ryl e U QRLODLC acid

( DVPA) . 12 An 1onoreric thernoplastic polyurethane according to any of the
previ ous P ai FEamples acterized in that the weight ratio of iononeric glycol

with regard texbhgidptialowei ght opptdigihs IORGHESS ippysonpri sed between
0.5% and 2% 20. An 1ononeric thermnoplasti c polyurethane according to any of
the previous & aﬁi%‘ir;ﬂhéﬁéék—l-%?ﬁé&—tgﬁgt hat the reaction tenperature is
mai nt ai ned bet weenTA80 & BIute360 kondueafer abky betawenn23s Coangd 2504, and
t he reaction teg(g}auder

with the shape of a reactor, provided with heating,

25 at a temperature comprised between 235° C and 250°, 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 i1s made to advance through the reactor by means

cf the rotational speed, maintaining the previously indicated

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



20 is conprised between 30 seconds and 3 mi nutes,
An iononeric thernoplastic pol yurethane according to any of

2 m nutes.

21 .
t he previous clains,

characterized in that

pearls with a transparent or opaque aspect.

the iononeric thernoplastic pol yur et hanesldf claims 1 to 21,
it conprises the follow ng steps:

in that

in a continuous reactor,

in the absence of

it has the formof hardened
25 22. A process for preparing

sol vent s,

preferably between 1 and

characterized
(A) mxing the different nonomnmer s
in the 30 presence of

a pol ymeri zat itontatzdapsorang eingy iserdpes ataeme lcenpr2 sechubesween 180 C and

300 G (B) keeping,thenl ealdenceet P &l Ahe,! e

continuous reactor for
and shgge (g R?ﬁééﬁngCQﬂﬂde@Oﬂlﬁgl¢¢n3h@bthﬁ:ﬁﬁbqﬁ*@@uog péﬁﬁlhﬁe

m nut es,

tine interval

conprléegﬁ%

egi%d”%%s Lncihe

ween 3

secon

process accor @dbngrd&dd albmRe, mérgaﬁgegh&%dc&regah@ﬂef&ef reaction

tamﬂauugl
and 250

reactor is conpri sed1 bal wren <80 W@%s@?d e?kpma@HEgs

and 2 m nut es.

that the pol yRBERS%t i e chinampaici IP

preferably of whibh drichHtRed Wddh 3nE0n&Zdadlsi BRRL] Lefambexyléc acid. 25,
A process according to any of clalns 22 to 24,

| RGANOX t ype

S nmai nt ai ned betmeen

LS 5

190 "C and 260 C, preferably bet ween 235

bangbt g dpaaneli & TPUSe of the mass in the continuous

24. A process according to cl

:

pr ef &RBHF yL

anti oxi dant,

al ns

gzé?{

characterlzed in that an
Vil EFF2BP hRR bl Ost r uct ur e,

the 15 reactij@bnshedt Ure, or a TTNUVIN type [anti oXedant [ERI €3 €ERDI ¥ [Ex. 5
stearically hindered am nes or benzotriazolles. 26. A process accorﬂin% t g
any of clainmg 22 to 25, characterized in tké#gfhe b?bduéFg)s éh%bed(
means of extru$hOﬂDfphén@wthéthﬁﬁl a tenperature conpri sed between 20 180
and 230 C, ar 3 g Zg go as to obtaindhardentd peadds aBblconststin
of a transparehf %ﬁy qu 3 bect 27. The |use off the iononeric
t her nopl asti ¢ Ipeplystret kianescpdnadeai(meny) t 0 [21-T ol -obt alfAFAg agqleous4(7
di sper si ons tgezee#——§5—28——lhe—use—accord!nﬂ tolclalmi27 characterized
that the aque6lis’ ¥ PS8R Hae™5280l i d cdontent conpfised betweeh 30%
60% by wei ght mopseilerabkygbhet yeen (3b5¥marg 55%0 by |wei ght -and|a-pH cosqu i S
bet ween 6 and 10 _p%eLeiab y between 7 and|9. 30!29. A|process for
preparing the équbous ﬁlspérsions of the iononeric thefnoplastic
pol yur et hanesPolycdmiaiscliohe wilth mbaﬁacterized in that|it conprises the
fol l owi ng steps; é¢§ di Vi n.a water.m s¢j D gﬂpi:
sol vent heatln ° Eﬁbcéz gry orngg alnlnq 5060 586& 3
I, Rl— butylene)
Polyethylene glycol with mean
= === 175 |--= |---
molecular weight 600
Polycarbonate with mean
molecular weight 2000 (formula' --- -—= —-—— 500 -—=
ITI, R;= hexylene) |
1,4-butanediol 36.4 (18.9 [23.1 |10.8 [36.4
2,2-dimethylol propionic acidg
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

&her ablyrihaliveen 1

charactterized in
s nﬁtfalexélaﬂesorl n‘éft ab are cBRpaned,

is added to

C
g

in

ind

ed



- 22 dissolution, (B) adding water and an inorganic or organic base in
sufficient quantity so that the pH of the final obtained dispersion is
conprised between 6 and 10, 5 (C) distilling the organic solvent and addi ng
nore water until obtaining a dispersion with a solid content conprised

bet ween 300 and 60~ by weight. 30. A prockss according to claim 29,
characterized in that the water m sci ble organic solvent is selected from
acetone, 10 pyrrolidone, tetrahydrofurane and di nethyl formam de. 31. A
process accor dhhgodwres.ailrs 129heatdD,urchar abeerteenhd rreflar thePorafaniec
pase of step LRl |8,8e.e6ted.lr umihg,b10, 6hal Nogtlinlial] ¢ Al Negno tHeh as
triethylam ne, eventually y?:l oxyl at ea, aromati ¢ am nes ané t he 15p

het erocycl i c dompoudsnsudiexas matpholhnehand pPpewn dhyeroxgzeA hasodess
according to ghaspb.2P o AQeLhd agkeniZed: bk dihaind he0rgark-61 basE of
step (B) is selected from anmoni um hydroxi des or al kaline and/or_

al kal i ne- edr t Heagtdn Hpdreknbrneds fol aseRfifoRctm RSEHIRE 38, 28ddPUmC-
hydroxi de or 20 pobgssi umchyi@xiad€zaaitl Ohafr enhbases chanactRletsabt S5 such
as al kaline netal carbonates and bicarbonates. 33. A Eiocess according to

any of clai ms929tiblesh awarkdter tPed2Fatiat sa EFttLFRnt MYLANtITSF of base
and/ or bufferixngeagent i snaddedasonbhaiodite phirahcthet obliak negdradiaigous

di spersion is conprised between 7 and 9. 34. A process according to any. of
claims 29 to 835Sehd%ct (ﬂliezféaa?]rﬁ’tt?&lyegf‘y?ﬁléyﬁedﬁéefji ne thé@j tF ot géﬁi c

sol vent is0el ieRhpated, ol WAl edhd Ssaaddegeta GOBP| @hecK hehe/Ohewmne is
eventually with a, non-ionic surfactant, up to 30 reaching a dispersion with
t he desired S(SIIlF’ngjoerﬁ'ent, which is preferably conprised between 35% and
55~ by wei ght. An ionomeric TPU aqueous dispersion is obtained in this

A AP B el B oA AARAR B AP A 2t 2R O
I'} xsnhb] X] ca] eattkeatcladd.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca

] cRa] ca] czécag] cg Lal; spersi.

ZV VD AR §o$ ca] cal] ca] ca] ca] ca] ca] c”a] ca
] c~a] ca] ca] ca] ca] cdpcadperixajrsajroaEivéahe apead od] cultdéaPeal] th] tht)] emdwH]sca] ca
I u8wd887?7??BFFJJI" N2 N TUUY, . - cate ispersions o
Z7)Z'1 9] }xsrrh%%)(]’v%%%l? cai c"e?]Nc:@;l] %lﬁg?;%%\ﬁ%a]lga ‘ca c%'] caﬁhcea] éja] ga] ca‘]) csa] caf] ca]c
a] ca] ca] ca] caearedded] d®) ¢4] ewpluinea] éa] eat 15 2 axe gpreRiissecef f t hwh~hhhhPk
Rkokl | mmOn2noo~yt oj e” [ V] ca] ca] ¢a} calcal ealsglLalscabeag cal cal cal cal cal ca] cal
ca] c”a] ca).ca] ca] ca] ca] cMa] ca] c”a] ca] ca] ca] ca] c”a] ca!l oopoooooooepqqr SS~SWXVz
yz[ 4#H8t | wwnmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca

] ca] ca] ca] ca][@akcal cal & CalGeAt £ AlHal ea] Cal-CoepqaERs ~8 WKV ayz[ $7HGELW T Y
]c]ca]ca]ca] da] ca] ca] ca]ca]l czj] cg] cacha] caj Ic{a] caj ca](I(}:{a ca] czﬂ(ca] caj (%%Jﬁ:a] cla]
ca] ca] ca] ca] ][ca] ca] ca] ca] ca&=1]; ! || k0o (P S/ 1 1| PREDoR () XS I
"10%& ()-S/| [Acetone 9000 71500 |10500  |9000 3000
TPU example 1 3000 -——— - -—— -
TPU example 2 - 3600 -— -——- -
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 . €0 60 60 60
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CLAIMS

An icnomeric thermoplastic polyurethane characterized in
that it is obtainable by means of the continuous reaction,
at a temperature comprised between 180° C and 300° C for a
time comprised between 30 seconds and 5 minutes and in the
absence of solvents, of the following monomers, in the
weight ratios indicated in reference to the total weight of

the sum of monomers pricr to t—he reaction:

(1) from 4% to 50% of an aliphatic or aromatic

dilsocyanate, or a mixture of aliphatic or aromatic

diisocyanates;

(i1) from 35% to 95% of a difunctional polyol, or a mixture

15

20

25

30

of difunctional polyols selected from:

a) a polycaprolactone with a mean molecular weight
comprised between 500 and 15000 of general formula
(I)

0

I
HO~(CHy)5—C—0+R,~OH 4y
n

wherein n 1s an integer depending on the molecular
weilght and R; is a linear or branched C,-C-5 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 diecl with a mean molecular weight
comprised between 500 and 15000 of general formula

(IT)

70
HO<R2-O—C—R3—C—O>~R2—OH an
n

wherein n 1s an integer depending on the molecular
weight and R; and R. indistinctively represent a

linear or branched C,;-C.. alkylene group eventually
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| ~nt 10% u- u& () - ! m' 10L& iHHERtu TR L1959 PREyr§R) 199 a1 5000, and
100 . M 10%u& () - S2! iPchQMuHed dne SZ130% U&ith- 2 mean molecular weight

comprised between 500 and 5000,
10 d) a polycarbonate diol with a mean molecular weight

comprised between 500 and 15000 of general formula

(I-1)
0
HO~<R4-O—C——O>»R4—OH 1)
n

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

wherein R¢ is a linear or branched C,-Cy;, alkylene group,
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metal complex, preferably of tin or bismuth, with C¢-Cy;

aliphatic carboxylic acids.

3. An ionomeric thermoplastic polyurethane according to claims

10 1 or 2, characterized in that in the continuous reaction,

an IRGANOX type antioxidant is added, preferably with a

phenolic structure, or a TINUVIN type antioxidant,
preferably stearically hindered amines or benzotriazoles.

4. An ionomeric thermoplastic polyurethane according to any of

15 claims 1 to 3, characterized in that the diisocyanate is
selected from toluendiisocyanate (TDI), 4,4’ -diphenyl
methane diisocyanate (MDI), naphthalene diisocyanate,
phenylene diisocyanate, xylene diisocyanate (XDI1),
tetramethylene xylene diisocyanate (TMXDI), isophoron

20 diisocyanate (IPDI), 4,4’'-dicyclohexyl methane diisocyanate
(HMDI) and hexamethylene diisccyanate (HDI).

5. An ionomeric thermoplastic polyurethane according to claims
1 or 4, characterized in that the weight ratio of
diisocyanate over the total weight of the monomers prior to

25 the reaction is comprised between 4% and 15%, preferably
between 7% and 12%.

6. An ionomeric thermoplastic polyurethane according to any of
claims 1 to 5, characterized in that in the
polycaprolactone of general formula (I), R.: is a linear or

30 branched C,.Cq alkylene group, preferably butylene,

7. An ionomeric thermoplastic polyurethane according to claims

1 or 6, characterized in that the polycaprolactone has a

mean molecular weight comprised between 3000 and 10000.

8. An ionomeric thermoplastic polyurethane according to any of
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monomers.
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-l-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 pclyurethane according to any of
the previous claims, characterized in that the reaction
temperature 1s maintained Dpetween 190° C and 260° C,
preferably between 235° C and 250° 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 opaque 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 180° C and 300° 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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reaction temperature is maintained between 190° C and 260°
C, preferably between 235° C and 250° C, and the residence
5 time of the mass in the continuous reactor is comprised
between 30 seconds and 3 minutes, preferably between 1 and

2 minutes.

24. A process according to claims 22 or 23, characterized in
that the polymerization catalyst is a metal salt or metal
10 complex, preferably of tin or bismuth, with a C¢-C»

aliphatic carboxylic acid.

25. A process according to any of claims 22 to 24,
characterized in that an IRGANOX type antioxidant,
preferably with a phenolic structure, 1is added to the

15 reaction mixture, or a TINUVIN type antioxidant, preferably
stearically hindered amines or benzotriazoles.

26. A process according to any of «claims 22 to 25,
characterized in that the product is shaped by means of
extrusion and cutting at a temperature comprised between

20 180° C and 230° C, and it is cooled so as to obtain
hardened pearls and consisting of a transparent or opaque
aspect.

27. The use of the ionomeric thermoplastic polyurethanes of
claims 1 to 21 for obtaining aqueous dispersions thereof.

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

30 29. A process for preparing the aqueous dispersions of the
icnomeric 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
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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;-
Ce 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 aqueous 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.



