17 JAN 2906 1 | ONOVERI C THERMOPLASTI C POLYURETHANE Fi el d of the invention
The present invention refers to a new iononeric 5 thernoplasticyy 20

pol yur et hane that can be obtained and handled in solid form and mh#@% P%
susceptible to being easily transfornmed in an aqueous di spersion with an
ionic character. State of the Art Anong those thernoplastic pol yurethanes,
those which are 10 nornally referred to by the initials TPU, the water

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

i ncorporation of nmononegsndid Y ruRUSARA S IE PBREURPRIANE Cationic, for
exanpl e neutralizable or quaternizable tertiary am ne groups, and ani oni c,

for example free carboxylic or 15 sulfonic groups susceptible to being
neutral i zedpdid J2asRs ifveriogdueous medium US Patent nunber 3,479, 310,
publ i shed in 1969, discloses said TPU type and a wi de range of nononers
i ncor porating |?hﬁ2&@ﬁ%§qnﬂ eum@§ntabnhougﬁenmlyt@peélfnGWTPEbamaﬂpkes 20

i ncor porsat | i har.a i hcd uded,
S e B e R S AL vk
i ncor por at i $rglltd1e faron qangup wWdeirhbe lisnt m@uepdlbhea poepbbymmr ebgicly i s

subsequent | y 4] 5y O?Fnéﬁd:.ﬁ ”acf?%q%%ﬁguélsr%d::‘s‘i%%ﬁ& !lf 1%§1L’&eBh£§ééE«%x{‘.gaf‘gg”t’

with the object proceeding to It Initrve meri zat1on
i ndi cat es t¥kata 9€ theldxk et hane nass can be obtalned and once the

pol ymeri zati on cﬁ%?hg eyo§geghe€#§h§)§@§ ehaggéfééﬂé%é%rg% gge @%vgﬂn QAcetone

for exanpl e, sperse the 5 1N wat er an neutraI|Z|ng
agent ti§ obuamwlﬂMe refdyred- use TPY agbeougnitials TPU, the water

dispersible ionomeric type, known for some time, are based on
the incorporation of monomers having ilonizable groups, both
cationic, for example neutralizable or quaternizable tertiary
amine groups, and anionic, for example free carboxylic oxr

15 sulfonic groups susceptible to being neutralized with bases in
an agueous medium.

US Patent number 3,479,310, published in 1%69%, discloses
said TPU type and a wide range of monomers incorporating
ionizable meoieties, although onlf specific TPU examples

20 incorporating monomer units with cationic character groups are
included, mainly N-methyl diethanol amine.

Said patent indicates that the monomer incerporating 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 organiec solvent, acetone
for example, and disperse the dissolved mass in water and a

30 neutralizing agent to obtain the ready-to-use TPU agqueous
digpersion once the crganic solvent has been eliminated.

The ionomeric TPU agueous dispersiecns have numerous
fields of application, among which their use as industrial
adhesives c¢an be mentioned, for .example in the footwear

35 industry, and their use as coating materials for flexible




di.spersion once the organic solvent has been elimnated. The iononeric TPU
aqueous di spersions have nunerous fields of application, anong mpig@ m@eir
use as industrial adhesives can be nentioned, for exanple in tﬁg # gmear
35 industry, and their use as coating materials for flexible 17 JAN 2906 2
substrates, such as fabrics and materialxs imtating the skin, and rigid
substrates, such as in industrial paints and varnishes. US Patent nunber
3,412,054 discloses water-dilutable 5 polyurethanes by neans of the
reaction of spBkyi&$06y,anAicds 2o Ly ydray Ifed igasboxytd i iwhe @kihhe
formula CH2OH. R-C-COCH | CH2DH wherein R js hydrogen,  hydroxynet hyl or
al kyl of upaPg 2p19%hr FyRsstaRes. 2 ucy; (ﬂ?drﬁkngfﬂaﬁ%pi%ﬁr@%ciﬁ&dbei ng

10 nmentionegaasiphef erred, al so known as 2, 2-dinethylol propionic acid, or

simply di met hyl ol _propionic acid or. DVPA. These nononers are incorgorated to

t he pol yur et haneVBy Paedts &FmEBRyehthlgndP4 précedssesdi saFoset iuradard

patent, $§hepovabestiidaneyt hahhd ¥ ragePbafeid0 JMNeRLpoLEateshduast hechi nal

15 part of the process for_ obtajning the aqueous dispersions. US Patent
nunber 4, 958Y43gxdiatGdbsesPeratic FELABnBRer e CGFWLAI ng i on groups is
incorporated to a prepolymer, neutralcggshin an aqueous nedium then
proceeding to extend the polynmer chaih in said medium In other words, the
20 di scl osed process directly Ieadsﬂfﬁ?ﬁﬁFgﬁhing t he TPU aqueous

di sper si on. CH,OH

wherein R is hydrogen, hydroxymethyl or alkyl of up te 20
carbon atoms, 2,2-di (hydroxymethyl)propionic acid  being

10 menticned as preferred, alsc known as 2,2-dimethylel propionic
acid, or simply dimethyloel propionic acid or DMPA.

These monomers are incorporated to the polyurethane by
means 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 4,956,438 discloses that the monomer
containing ion groups 1is incorporated to a prepolymer,
neutralized in an agueous medium, then proceeding to extend
the polymer chain in said medium. In other words, the

20 disclosed process directly leads to obtaining the TPU agueous
dispersion.

This technique, with different wvariants, is that which
is normally used in manufacturiné 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 polycl solvent and DMPA,
2) partial extension of the prepolymer with a low

molecular weight diocl, if desired

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

diamine, and



This technique, with different variants, is that which is normally used in
manuf acturing TPU di spersions, such as that also disclosed in LEif%IeE@

- nunber 5, 155,163, disclosing 25 the follow ng process: 1) prepa d@” é
prepol yner by reaction of the diisocyanate, the polyol solvent and DVPA, 2)
partial extension of the prepolyner witkh a low nolecular weight diol, if
desired 30 3) neutralizing the carboxylic groups with a base, 4) dispersing
or ermul sifying the polyner in water, 5) definitive chain extending with a

| ow nol ecul ar &yei ghddjuditdfgnehe afk ik’ ocFABL YIRS ahdb)hadj usébaikyt e kaki o of
solids and the visggsit% of the dispersion. Thus, the disclosed techni que

i ndi cates that the &4 feff'c TPU aqueous di spersions are obtained within an
5 integrated pol ypeg| zathen BAEOERSSsd Of téshrdghienalingieptéfer enht OEhbY
carrying out the djspersion in matgr and the neutgﬁgization pqra pr epol yner
prior to thé®aePemiti veY XFErsion TP 9FS| yet praedt prithizy t 8F bei ng
the nost5 coRvBdtaras ebliRehnidiioon PolBss, idMldses thakltegistlerebsl he TPU
aqueous dispersions, which do not usual]y coincide with the manufacturer

of the pol yREr sPYnuSRTEERE r 93nd SH%r 43R SpPBparBd ¥G48bus 2B spERSi ons,

whi ch nor mahkythavezdtaoge oanount sréfoMadeer , pRobABl ty higheradfian 5080 by
wei ght , naking?15,the %ransport and stqrage thereof nore ostlxaand wear s

f ¢
down the sEABFPFISP off t e pRP MG BSiBSr eI RunBEFSY, 576794518 YeFbses a

sol ution foEommonly used technique.

10 This implies that the wuser of the TPU agueous
dispersions, which do not usually coincide with the
manufacturer of the pelymers, must acguire and store the
prepared aguecus dispersions, which normally have large
amounts ©of water, normally higher than 50% by weight, making

15 the transport and storage thereof more costly and wears down
the stability of the polymer.

US Patent number 4,276,044 discloses a =olution for
solving said drawback, focused on obtaining TPU aquecus
soluticns (not dispersions] and only applicable in a specific

20 case from among the multiple applications of water dispersible
TPUs, specifically in the finish c¢f 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} glyceols 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
converted tec 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.%% by weight hydroxyl groups,
35 (g) from 10 to 80 milliequivalents per 100 g carboxylate



sol ving sai d drawback, focused on obtaining TPU aqueous sol utions (not

di spersions) and only applicable in a specific 20 case from afdngNt2ie

mul ti pl e applications of water dispersible TPUs, specifically in the finish
of textiles. Said patent discloses polyners prepared as fromthe foll ow ng
nmononers: (a) organic diisocyanates with nol ecul ar wei ght of 160-300, (b)
tri- and/or tetra-ethylene glycol, 25 (c) optionally, other glycols with

nol ecul ar wei ght of 62- 200, and (d) glycols with nol ecul ar wei ght | ower

t han 500 cont ai naAg/o€ adll®eyhice @foiid,f @alc groups, in a ratio of NCO CH
equi val ent s kﬁmer than 1:1, 30, carboxylic or sulfonic groups being at

th , ,
| east partial'fy TEGRVE? i 4% E’é’r BEXFPat A POERFBA b B §rH STafEF2T he

reaction, and chathRgl&id zedyicBlt hahitdey Leheai NhbEevedd 0Ngw2d L@ etQYBdY

wei ght urethane groups, (f) fromO0.03 to 1.5% by wei ght hydroxyl groups, 35
(g) from10 to 88"’%‘??"7 i SFUPFAFERR & PErtROBS gD BAA 4t BYdFogsi L 2D06 4

and/ or sil f onat eTHESIPT0138ErEN) cddt@n10at OvehBP0 i) el ghtid NGEr pghaied tri -
and/or tetra- eth I,eneL?glldécol units, either between two urethane roups, or

bet ween a uFBFRIRE T o RY aSHYEPSHen. 9% UR%es @050 ier s BeonctarRchlYery

high ratio aispelwd ieawhexy!bhEe dRekobrSaddion G gaeupsrandHzdnr Bgedigfectly
di ssolved in water by neans of adding a base, for their use in the finish

for textileSheTnE: nEF ndF L5t hatPe hPa Sty mePSieni ettt HWREr eBF® can be
obt ai ned i npbhgnd:ay MoBfied® hatedened ¢asi B tHBtadd easi | ynyat@ermsobaibl e,

whi ch Cﬁp bgar ér?é‘dedreasr}%ssu %.lti %Q:‘et %atsrj].?yf iwg%!erussgg.ug]?e,t hgﬁicshai garijs}:?é can
stored and supplied to the final user so that said user can
prepare the agueous solution.
It is <clear that the polymers disclosed in US patent
number 4,276,044 do not alone constitute a solution to the
I35 posed drawback, although only for obtaining TPUs capable of
forming agueous 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.
Obﬁact 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 aquecus 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 agueous dispersions from the



prepare the aqueous solution. It is clear that the polymers disclosed in US
patent nunber 4,276,044 do not alone constitute a solution to f§hepniBliposed
~drawback, although only for obtaining TPUs capabl e of form ng aqueous

sol utions, not dispersions, with an application in a particular case from
anong the numerous fields of applicatioh 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. Cbject of the Invention
Part of the objecicraimetrlie presesti thaventédtica.e new iononeric thernoplastic

pol yur et han TPU) . susc ible to, .being stored and handled in solid form
for the subgie &gﬁ%ﬁg% cﬁépﬁaﬁeﬁg‘@‘?wﬁ% he preparation of TPU aqueous
di spersions, whi cthe Havwemaniapghdaiplastbs podsidthaheadps) valsj aatd o&s

materials fqr coatipng flexible and rjgid substrates. Fornjng.part of the
obj ect of th elr’rb‘é’ﬁf‘f'g‘f‘lnaarree 5t et Ilwﬁﬁta'%kbeéﬁt?et %ng‘g)ﬁ?lﬁ gr ating
t he samesi nuefinsvef 3fecosfepituous aepEOLESSoff AthgpriRpabivhfy t iendr@ieneni ¢ TPUs
obj ect of th i nvention, ,- the use of ,iononeric TPUs of the invention for
preparing | diediteoliEs pAFPENLRdiiRTeds in FepRRERSe For thF e ndregtiBous

di spersions d‘f; Oﬁhhé hesulkv. AN tﬂ'&ﬁﬁmEnbrﬁﬁmbirﬁ}%ﬂ'Plﬂfo othé herdareenhi Qﬂ; a (TPY
Description of the Invention, T i ononeric thernmoplastic pol yurethane (TP
obj ect of tIFEPPATERTT of BPELER r&@?g??’ie&sionst rﬁFAtﬁ@ Qr O}/Fbt‘?'ﬂi faffe by 5

means of theoceprtisagobstw#eactlijoreebniifeaddld aviinh@eB0OAAARES the absence
10 of solvents:

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

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

15 of difunctional polyols selected from:
(a) a polycaprolactone with a mean molecular weight
comprised between 500 and 15000 of the general

formula (I}

0
HOJ[(CHz)S—g—o]Lm—OH D
n

20 wherein n is an integer depending on the molecular
weight and R; is a linear or branched C,-C;, alkylene
(' group, eventually substituted with a carboxylic
and/or =sulfonic group and/or eventpally substituted
by an oxygen atom and/or a benzene or naphthalene
25 ring,
{b) a polyester diol with a mean molecular weight
comprised between 500 and 15600 of general formula

(IT)

0
HO{RQ—O—C—F@—C —O)—HQ-OH D
30 n

wherein n is an integer depending on the molecular

weight and R; and R; indistinctively represent a



the weight ratios indicated in reference to the total weight of the sum of
the nononers prior to the -reaction at a tenperature conpri sedﬁg&m@ﬁ

- 1802C and 3002C for a tine conprised between 30 seconds and 5 and
in the absence 10 of solvents: (i) from4%to 50% of an aliphatic or
aromatic diisocyanate, or a mxture of @liphatic or aromatic

diisocyanates; (ii) from35%to 95% of a difunctional polyol, or a mxture
15 of difunctional polyols selected from (a) a polycaprolactone with a nmean
mol ecul ar wei ght coetpessedr betureReb08,-and 460AEmRI dhrigensraltual oymul a

) O 11 HO (CH2)5- G O+R1- ). J n 20 25_ wherein n is _an, integer
((:Ie)pendi ng on 'Ehe Zmﬁg}@ﬁ'l"’at?u':ce]\%ei(‘ﬁ?ﬁh Fhd° Y L4 iaﬁé’aﬁorors“arf&ﬁéﬁegr P_ C10
al kyl ene group, evanBust!| Yewsdntshillyt esudditudeaar BpXyhn C o@hor agbhf oni c
group and/ or event ually sybstituted b n oxxégen atom and/ or a benzene or
napht hal ene ring, EBY & pINFESEerT i THALARE A% nol ecul ar wei ght
conpri sesl bet wegn) 5S80pabded:dIO0AIiRfl generabdf ersml apelipyodyikne glycol

with a mean molecular weight comprised between 400
and 15000, polytetramethylene glyccl with a mean
molecular weight comprised between 500 and 15000, and
pelyethylene glycol with a mean molecular weight

10 comprised between 500 and 5000,
(d} a polycarbonate diel with a mean molecular weight
comprised between 500 and 15000 of general formula

(III)

0
i
HO ~(FI4-O—C—O)~FI4-OH (11I)
n

15 wherein n is an integer depending on the molecular
weight and Ry is a linear or branched C,-Ciy 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

20 ring, and

(e) copolymers obtained by the reaction 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-R;-0H, (IV)
wherein Rgs is & 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 1ionomeric chain-

extending glycol of general formula (V)
A

! \%
HO—Rg-OH V)




[1'1]l HOR2-OCR3-COR2-OH 30 n wherein n is an integer depending on the
nol ecul ar weight and R2 and R3 indistinctively represent a 17 JﬁNjgﬂ)QﬁG
*linear or branched C2-Cl0 al kyl ene group, eventually substituted wth a
carboxylic and/or sulfonic group and/or eventually substituted by an oxygen
atom and/or benzene or naphthalene ring, 5 (c) a polyether diol selected
from pol ypropyl ene glycol 10 a HORA-OCORA-OH (HI) n 15 wherein n is an
i nt eger depending on the nolecular weight and R4 is a |inear or branched
C2- C10" al kyl eneshegebtipRs ebend unl haprs wWas thrtanichedWct FC.3 LGN iggoupnd/ or

sul fonic group and/or_eventuall. ubstituted by an_ox tom and/or a
benzene or naphteﬁgflgﬁ%ﬁxﬁ urlsﬁ:d?éugﬁ‘g B T r?roﬂggﬁﬂé B H89¢ eact i on
of at |east twoandf A his daf ueekbhomsl 1ypohatraldkedr @apdoaylid) gréyp obr d)
(i) fromO. 2%t2816% of a chain-extending glycol of general 25 with a nean

nol ecul ar wei ght®"¢ORPtT sEFBet ween 400 and 15000, pol ytetranet hyl ene gl ycol
with a nean nol ectifantiwei bt eorRtlsedl pets@eniH08handri500@11lantown

catalysts can be used in the polymerization reaction, such as
salts from metals or metal complexes, preferably of tin or
bismuth, with Cz-Cj; aliphétic carboxylic acids, for example
tin octanoate. It is alsc evident for a skilled person in the
10 art that antioxidants can be added to the reaction mixture,
for example, those of the IRGANOX type, preferably these with
a phenolic structure, and those of the TINUVIN type,
preferably stearically hindered amines or benzatriazols.
The organic aliphatic and/or aromatic diisocyanates are
15 well known by the skilled person in the chemistry of
polyurethanes and they are available on the market. Those
preferred for the purposes of the present invention are known
as toluendiisocyanate (TDI), 4,4'-diphenyl methane
diisocyanate {(MDI), naphthalene diisocyanate, prhenylene
20 diisccyanate, xylene diisocyanate (XDI), tetramethylene xylene
diisocyanate (TMXDI), isophoron diisocyanate (IPDI), 4,4'-
dicyclchexyl methane diisocyanate (HMDI) and hexamethylene
diisocyanate (HDI).
Preferably, the weight ratic 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 E—capfolactone in the presence of a diol-
30 type initiator of formula HO-R;-OH, wherein R, 1s the
aforementioned groups. For the purpeses of the present
invention, the preferred cases are those in which R; is a
linear C,.Cs alkylene group, most preferably butyvlene, although
the other mentioned cases are possible.

35 The preferred polycaprolactones are those with a mean




pol yet hyl ene glycol with a nmean nol ecul ar wei ght conprised between 500 and
5000, (d) a polycarbonate dial with a nean nol ecul ar wei ght ’aggpri@ﬁf

bet ween 500 and 15000 of general formula (I1l1) fornula (1V) L e (1v)
" wherein R5 is a linear or branched C2-Cl1™ al kyl ene group, eventually

I nterrupted by an oxygen atom and/or a anzene or napht hal ene ring; and 30
(iv) from0.2 to 3% of an anionic type iononeric chain- extending glycol of
general formula (V) A°. HOR M 6-0OH 17 JAN 2Da6 7 wherein R6 is a |inear or
branched C2-Cl0 al kyl ene group, eventually substituted by a benzene or
napht hal enemP%%ﬁlarar‘F&lAhEsc%EPPré\F@ﬁ‘t Barvsehelttlalrrded0e2 boxyl i ¢ group or

sul fonic group. bobyistent | wibos a:ekiLigd RRIIONKAWT NByar tne Wakli1 kagwn
catal ysts can be used in the polynerization reaction, such as salts from
metal s or mBREEFOROHP| E@sarpratdrags yAeteribgdodn 5 SHRRr Wit Patsnep?
al i phatic cappPoxyhig ACifiSsothih @Xamkes bi Re0Gianaat §s Idatkestahippeyi dent
for a skjlled person in the 10 art that antioxidants can be added to the
reacti or m #t Q|$%f,285f'orwhé2§nf3ﬁ ehex¢igs elnsorpREA FREMNDE t YPET95CE eFAPFS t hose
with a phepobf&rsdd Wdithe tnandoliDeseerf aidme TdMNJMN AN PGornbl £T €ERP] Y
stearically hindered am nes or benzatriazols.
wherein R; and R; indistinctively represent a (;-Cy;p alkylene
group, mest preferably butvlene.
The preferred polyester diols are those with a mean
10 molecular weight comprised between 3000 and 10000.

The alsc %known polycarbonates are obtained by means of
the reaction of alkyl or diaryl carbonates, or also those of
phosgene, with diols of formula HO-R,-0OH, wherein Ry
represents the aforementioned groups. For the purposes of the

15 present invention, the preferred cases are those in which Ry
is hexamethylene, although the other mentioned cases are
possible,

The preferred polycarbonates are those with a mean
molecular weight comprised between 1500 and 2500.

20 Among the copolymers obtained by means of the reaction
of at least two of the difunctional polyol types a) to d), the
preferred copolymers are these of polycaprolactone with

’ polyethers or with polycarbonates. In this regard, the
. polyether-polycaprolactone block copolymers disclosed in

25 Spanish patent application ES5213499-21 can be mentioned.

For the purposes of the present invention, only one of
the previcusly explalined difuncticnal polyocl types a) to e},
or mixtures thereof, can be used, the use of at least one
polvycaprolactone being especially preferred.

30 | Preferabkly, the weight ratio of the difunctional pelyol
or polyols with regard to the total weight of the moncmers
used is comprised between 80% and 95%, more preferably between
85% and 93%.

among the chain-extending glycols, well known 1in the

35 chemistry cf polyurethanes, those preferred for the purposes




The organic aliphatic and/or aromatic diisocyanates are 15 well known by
the skilled person in the chem stry of polyurethanes and they p1qA@qmﬁlable
on the market. Those preferred for the purposes of the present |Invention
are known as toluendiisocyanate (TDI), 4,4'-diphenyl nethane diisocyanate
(MDI), naphthal ene diisocyanate, phenyl efe 20 diisocyanate, xylene

dii socyanate (XDl ), tetranethylene xylene diisocyanate (TMXDI), i sophoron
di i socyanate (IPDI), 4,4 - dicyclohexyl methane diisocyanate (HVDI) and
hexanet hyl enef dhéspcgamaiehﬁﬁmwﬁoaneéemabby,séhecmeighfomaamdngﬁl 4-

di i socyanat ver to 25 wei h of the nLO. L reactl on
is conpri segmg)rb‘aL e\/\é“éﬁ 40}2% ﬁg?% pre’fzrtgreéfg;?l %E?ﬁxe %{’/ ana ?L%’

Pol ycapr ol acamh&hpmoeykamwglmumducbs mmng:etshehedeéﬂnctl onal pol yol s, vvhi ch
are obtai ned by rT]Flan -ra%fl e ok‘%msrl ation of ?zfgr ol actone in. t
presence of a dio pe |F stértor: 5‘|§1r+ﬁfga Ilﬁ: GHES wHer i Ko s t he
af or enentdi on:ed::'g:r (mp@xlEed belrtewepur posesard 2.10¢ piesendgaddiventhentotdie

preferred cases gﬁ in which Rl is a linear C2_C6 al kyl ene group,
nost pref er a‘BT’S? g, m%ﬂcf“f%ugﬁse he other nentioned cases are possi bl e.
35 The preferred noéymapasm]cactnresdwm—tebmeadxm hlandaiﬁeancﬂglly%l\bléo dre

mol ecul ar vvelé;][rhh r| sed bet veen ?’E 00 15 000 g ester,.diols, .are also
wel | known by HORETS0A™ M the” anf d & E%II:I Be8PFH" P funber

of patents, pcﬁmrexaapée, | B.nd0|sulflﬁldlelhtt néSScﬂrim::_b&,s iandJS:pat enémivaiber 5

4,092, 281%, whi ch. i s h ;f,ncor p%r d, ;88 t:.T@,ll@ref erence tho Eﬁspref erred
|

bei ng tHe pol yas turedl oeé:eg ERer SR of Fulthe At S RRet &S

i ndi stincti vmltrgberreprésem,m@ GLaizlL kghenend 4,276,044, incorporated
! herein as a descriptive reference.

Among the glwyvecels incorporating carboxylic groups, those

preferred for the purposes of the present invention are 2,2-

15 dimethylol propionic acid (DMPA) and 2,2-dimethylol butyric

acid, whereas among those incorporating sulfonic acids, those

preferred are 1,4-dihydroxy-2-butane sulfonic acid and 3,4-

dihydroxy-1l-butane sulfonic acid. DMPA is especially
preferred.
20 Eventually, the carboxylic and sulfonic groups of the

icnomeric glycols can be neutralized with a counter-anion, for
example with tertiary aliphatic amines with a C,-C¢ chain,

aromatic amines and heterocyclic compounds such as morpholine

e "

and piperidine.

25 The preferable weight ratio of the ionomeric glycol with
regard to the total weight of the reacting mecnomers 1is
comprised between 0.5% and 2%.

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

30 of extending icnomeric glycols is adjusted so that the total
of the icnizable 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



group, nost preferably butylene. The preferred polyester diols are th

with a mean 10 nol ecul ar wei ght conprised between 3000 and 10400 JANTH aI SO
- known pol ycarbonates are obtained by neans of the reaction of al kyl or

di aryl carbonates, or also those of phosgene, with diols of formula

HO R4-OH, wherein B-4 represents the afiérenenti oned groups. For the

pur poses of the 15 present invention, the preferred cases are those in which
R4 is hexanet hyl ene, although the other nmentioned cases are possible. The
preferred pehygagbonates are those with a nean nol ecul ar wei ght conpri sed
bet ween 1500 and 2500. 20 Anong. the copol yners obtai ned by nmeans of _the
reaction of at Fé‘&stp‘?we&flzﬁgéo%h F&ﬂ@?i%alteﬁ@ﬁyﬁ\:mﬁpé§ BHrIEr@PLYt he

preferred copohyaBiss asdtwedaseont pobygaps® act aReWokBreoPObMLIALSAr W th
pol ycarbonates. In this r egard, the polyet her-pol ycaprol act one. bl ock

copol yners disél dsed™fn 225 spani B¢ paLERELAPpILLESt | O iES0 19969\ tBEn be

mentionesl. kehtih€or peseseie t BemPr @Fentnd nM@Qél QR o YreB@t@f- tbe
previ ously expl ai ned di functional polyol types a) to_e), m Xt ures

thereof, caR*BESTRRelY tHRUiSEdPeiivepBasl SRECNEH 98§pr30I‘%i‘6{“6ﬁ§ b&PRE

especi aI ly preterswd, n2@wBesf erabd v rikecwei ght ratio of the difunctional
polyol or polyols with regard to the total weight of the nonomers used is

conpri sed bet weefP88% 8Rd *&¥59F 1 fdr B2pr EF-BE 8kt bERGEBROVERY, BF1dCYBYPT Among

the chai n- exbeadingn A Yfdlted Webkeknoweh idhdthar Bar@bes i rhdfdesired
pol yurei}(ﬂanes t hose preferred for the pur oses 17 3AN 2bbb 9 of the pr esent

i nventi &h aP82PRoEe| ERPLH f r dh akBnPrRiprred to carry out a

extrusion at a temperature that permits cutting the mass in
the form of pearls which, when coocled, harden and acquire a
transparent or opagque aspect, dependiﬁg on the nature of the
TPU.

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

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

Also object of the invention is a process for preparing

o~

the previcusly described lonomerie TPUs, which is

25 characterized in that it éomprises the following steps:

{(A) mixing the different monomers 1in a continuous
reactor, in the absence of soclvents, 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 S minutes, and

(C} shaping and coocling the obktained product.

The reaction temperature is preferably kept between 1902

35 C and 2602 C, more preferably between 2352 C and 2502 C. The




but anedi ol , 1, 3-propanediol, 1,2-ethanediol, 1,6-hexanediol and dipropyl ene
.glycol, or nixtures thereof. Preferably, the chain-extending glycqlg?ibe in
a weight 5 ratio conprised between 0.2% and 2.0% with regard to the total
wei ght of the nononers used. The anionic #]ype chai n- ext endi ng i onomeric
glycols are well known nononmers in the then stry of water dispersible

pol yur et hanes, and sufficient descriptions and the chem cal 10 structure
thereof are found in the aforenentioned US patent nunbers 3,479. 310,

3,412, 054 anBe#ERFD44I0¢ nOdr pblit BGSSheiei Ahas PHSEEPEPL iRRECEeF erfdhce.

Among the gl ¥66fSrdn1GOIRRipaiEBE SaERSXKY| 3¢ GEOMRSs 4M0se mPhef&y ! e dor the
pur poses of the present invention are 2,2- 15 dinmethylol propionic acid

(DVPA) and 2Peifibfktiy PBFwBER i idadi BintiRereas anong those incorporating
sul fonic acids, these pfvabeszed & ec&té(ljﬁé@yqrip?%rgf@f'é@l@ﬁ sul foRi Gaci d

and 3, 4- di hydroxy-1-butane sulfonic acid. DVMPA is especially preferred. 20
Event ual I, Phe™WaY b8RYFi ¢ikhd dul9sofizc 2diahpsioef cereoxybhomacid glfR%ol s can

be neutralizegdhith rancoupi@ssani on, for exanple with tertiary aliphatic
amnes with a C1-C6 chain aromati c am nes and heterocyclic conmpounds such

as morpholine antt pilfer #HFhe Preferred prter opd®| etwerghtoridans ofot Hee

i onomeric gl yeole it hmi¥egard kort hgahgial wRisghtoof thie fepgioxngepomers
is conprised between 0.5% and 2% In the case that one of the difunctional
pol yol s usedPrifehilie JPERI YAbE o2 cBRPRYAG SHBMCEHFE onfRd gERRYR, °% Hd'T ati 0

30 of extendrigV@NORBHEG Jb¥edSadly adruat echBIG, t hatndeheat obaingf tdie
i oni zabl e anj on noieties of the finished polymer does not exceed what the

same woul d COPRZAtTieRCoLR®- case that the

The reaction can be carried out in a twin screw extruder
with the shape of a reactor, regulating its rotational speed
such that the advance of the reaction mass permits the

15 previously mentiocned residence times.

The product can be extruded and cut at a temperature
comprised between 1802 C and 2302 C, depending on the mean
molecular weight therecf, in order to obtain hardened pearls
after cooling and consisting of a transparent or opague

20 aspect.

The thus obtained iconomeric 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,
{n 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 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 bhetween 7
and 9.

35 The process for preparing the ionomeric TPU agqueous



si ngl e monomer contai ning themwere the iononmeric glycol and said glycol
were at a weight ratio of 3% wth regard to the 35 total weighf gk Aite
‘reacting nononers, preferably not higher Il JAN 21 10 than 2% The

pol ymeri zation reaction tenperature is preferably nmaintained between 1902 C
and 2502 C, nore preferably between 2352 C and 2502 C. The reaction tineg,
whi ch equals the 5 continuous residence tine of the mass in the reactor, is
preferably conprised between 30 seconds and 3 mnutes, nore preferably

bet ween 1 andis&aaﬂsimhes ob@ace thetheathvartihas ifd nitsltedretheedrdueiat s cut

or nolded ip a rrelt state ch tha it hardens in the desired 10 shape
when cool ed. llftcom rﬁre e%ﬁed&f Sbit°‘a hot extrusion at a t enperat ure

that permts cudi nglitshelwbss Itthe t h@t}f oﬁm 0& peatés whisehpleheargarolced,
harden and acquire a .tranps parent or..opaque as depen on,the nature
of the TPU. 15 Obj ectlvoflgt HeS T WEn e o e%r Satrﬁpgg PBREHR fsgll’ﬂgl%bse

f eat ur es 3si gni fiBeantdddiogi meitde wntih atrhose:r@bhat ned rgamans ba@é tihe a
reaction conditions ar%(% t he af ore %l oned

her ef PUs
St Rt € of therhet yBg 53 % Ses ] -Eor

that were eventually Yobtar fed
exanpl e di sconti nuoudthahes &ihpwmdeﬁsﬁs,ccaﬂ;&dsbdrmpmén csf ahhelmbj ect of

t he i nvention |[§ ré[% %afi tha% sai d TPRUs SI i ca c0| ncide with said
features. Al so 'obj ectS6F tHaT i WRntTH s 9t FS e?g b?%p%?’f% a5
previously descri bedintahonsstiadnTRYS,a MiﬁjﬁeraonZSwtﬂstar actesliizedcomtddtat it

conpr i segy the fol | ow g, $LeRs:c (AL 8k Nthd gadb{f SLEN, Monorer's in a

_ The water miscible organic solvent can be any which,
! maintaining said condition, 1is capable of dissolving the

ionomeric TPU, even with heat. Although this indication is

enough for the gkilled person in the art, acetone,

15 tetrahydrofurane, pyrrolidene and dimethylformamide can be

mentioned among other sgolvents, acetone being the preferred
soclvent for the purposes of the present invention.

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

cage, 1t 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 incrganic bases, ammonium

30 hydroxides or alkaline and/or alkaline-earth metal hydroxides,

for example sodium hydroxide, potassium hydroxide or ammonium

hydroxide, can be menticned, 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.



reactor, in the absence of solvents, in the presence of a polynerization
catal yst and at a tenperature conprised between 1802 C and 3002 1Q, j302008)
"keeping the residence tine of the reaction mass in the continuous reactor
for a tine interval conprised between 30 seconds and 5 mnutes, and (C
shapi ng and cooling the obtained product 3 The reaction tenperature is
preferably kept between 1902 35 C and 2602 C, nore preferably between 2352
C and 2502 C. The 17 JAN 7906 11 residence tinme of the mass in the

conti nuous react oFh¢ sampurl epfibbgseofipr ibse rddetnsiapeddsseporfdes aitl Sne

m nutes, norg; el er ahlosbetean el LAhdogs ”hﬂ%@ésmwe b‘é‘léémi‘:&'eié Lofe

catalyst Is preferably a tin or 5 bisnuth salt"wth a 2 aliphatic
car boxyl i ¢ adhd,amentexafpliase npvevihowt ea |B2H| $nal §be prisinadr egreduedd an

anti oxi dant t&nﬁﬁ%edr%%e@ﬂ méaare tﬁrdsé tho{%%gﬁatghfgp%twtype,

preferably those with a phenolic structure,
type, pr erh%l@ddﬁde&hﬁéahﬂlptﬁQtdéhedplénimé:éieoldESQMmeazol es. The

reaction can be Cahid CARUL rellcPal WL iSR! CWeBXLIMIOMm I I LR SNAPG,OT 2
reactor, regulating its rotational speed such that the advance of T

reaction maserPAHTA tselvret 15 plbvirarsdy brenesonedl rdkitdddesiphneshiche
product can be gxhruded %@1@ Cilo18k Bl SPLLAIHE %ﬁqtmgl §§ga9§taﬁﬁn1&§02 c

and 2302 C, depending on the nean nolecular weight there In order to
obt ai n hardéﬁ@dJﬁéappéntaft%ﬁhG@bﬁpﬁgo%ﬁd consi sting of a transparent or

opaque R aspeClgnce the solvent is eliminated, more water is added to
complete the wolume, eventually together with a non-ionic
( surfactant, up to reaching a dispersion with the desired sclid
content, preferably comprised between 35% and 55% by weight.
The examples which follow below are explained for the
I5 purpose of providing a sufficiently c¢lear and complete
explanation of the present invention for the skilled person in
the art, but they should not be considered limiting of the
essential aspects of the object thereof, as they have been
explained in the previous sections of this descriptien.
20 Examples
Examples 1 to S 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 235% ¢ and 2502, and from

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

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

ppm of the same catalyst in the case that an aliphatic

diisccyanate 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 is 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



The thus obtained iononmeric TPUs object of the invention can be handl ed,
stored, for exanple in bags, druns or boxes, and transported wi tyy M 2006
“probl ens, since they have a structure, hardness and stability that “are very
suitable for this. 25 Aqueous dispersions can be easily obtained fromsaid

i ononeric TPUs, in which the free carboﬁﬁ ic and/or sulfonic noieties are
at least partially neutralized with a base, having an application in
different industrial fields, such as adhesives and coating for flexible and
rigi d surfacks.ti®0raargori sparcsponseh vatvielge dspedt2 ofinabglsi-ti sh or bl ui sh
translucent 1iquig Wi ac3ti g COM et GaOP! | §ad hefueen 130%: and {Q%6 by
wei ght, preferably between 35% and 55% by wei ght, ~ and with a pH conprised
bet ween 6 anthel® Ofr efe¥ bbl Fasdedeand Arigdd dt Shempfoyy dedng Potsitlepari ng
the ionomerig, TRI-adHepdScre bathbl 200612 (ALSREE Sips o) ect of the
invention is characterized in tha It conprises the follow ng steps: (A

di ssol vi Ag tie CHaipadaiopameriei $BUH| e organic  sol vent, heating if
necessary to obt g ' | utq on 4 di in §§EHE : OF
organi c base in ?C%Ol%gt%??l (L:I%Péér)lt ’pc]]%;{%tgiélrtsﬂgso %g?ﬁtg%e%%&t hg I na &

obt ai ned di sprttwiden the donpresed ’B%Iﬁ?we@%‘/n examd eB0,1 (® Wi srel Prewpndts
organi ¢ sol vgnt ' # L0 | i - ' rgion with a
solid conteﬁ?ﬂigﬁ%g??ggﬁﬂgggaégﬁmg%gééﬁgﬁ%%gfbgéﬁt?b t}%Tﬁgﬁagtg? m sci bl e
organi ¢ solvent can be any whT@hle dai-nEafmpIrs daited eondition, is capabl e of

di ssol vi ng [ ople@MoMET T T TPU—evermr w i Tggt 1 AL Tongh th Sl md[ TEL T i S
(kg) | {(kg) |(kg) |(kg) |[(kg)

4,4'-Diphenyl methane
. 454 450 530 350 -——-
diisocyanate {(MDI)

Isophoron diisocyanate (IPDI) - —-——- -— -——— 407

Polycaprolactone with mean
molecular weight 3800 {formula 3800 |--- - -—— 3800
I, R;= butylene)

Polycaprolactone with mean
molecular weight 5000 (formula -—- 5000 5000 3070 |---
I, R;= butylene)

Pelyethylene glycol with mean

-—- -—- 175 -—- —-———
molecular weight 600
Polycarbonate with mean

! molecular weight 2000 (formula|--- - -——— 500 -

ITT, R4= hexylens}
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

Exampleg 6 to 10 Obtaining the aqueous dispersicns

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



enough for the skilled person in the art, acetone, 15 tetrahydrofurane,
pyrrolidone and di nethyl formam de can be nentioned anong ot her SPLgﬁWE@E
“acetone being the preferred solvent for the purposes of the prese

i nvention. The anount of organic solvent to be used in each case wll
depend on factors such as the conpositiok® of the nonomers 20 of the pol yner
and the nol ecul ar wei ght thereof, - but in any case, it nust be enough to
obtain a practically conplete dissolution, even with heat. The base in step
(B) is prefeizattoduzededIti $sohemitkd np ttoe that eretmk cart e arempegatice or
inorganic ty ng _those 25 organic bases, t e _which,.can ntioned,
anong ot her s?’?‘\‘m thout Slgig:(l)?]r%]bnq ntcooné:rggg‘tas de"?nz_ﬁﬁ, grgggﬁy&% C hé?i ncgﬁpg%%?i C

am nes, suchdassdlnitébhy| aixhe, wavent ual Wrihdsodyhmat bgdroatdeabas beemes and
t he heterocyglic .conpqunds, .such _a . phol.i.ne and pi.peridine. A t he

i nor gani ¢ ba§%§§°%§ﬁ§gﬁfuﬁ%§68h§8r ?Fggég%?i%ﬁﬂ&ﬁi%ﬂgiﬁhﬁ(ﬂeé%ﬁgé Fﬁgggérth
met al hydr oxtelesiionf ds Bxamp imesodbunaimytdreoxihder petwssi (Hd hyndr 68¢ de. or
anmoni um hydr oxi le.. capn b%eurnionedq and_al so Qgﬁgach%hacte%égﬂgs
carbonates and bi TAFDoRAT e S AT KATTIFE ndtal 1 BEFRE andhy T90SES hiE can
be nentioneddidwrllexdanphd sbdientbs poitass um Astcddibdnanese @ FtakANL006 13
The -anount %gdetgiseir'go &gicqlddeé:l depends .on the pH one W shes to.obtain in
the aqueous Uispersi‘on, “beihg prefetasie” an amoant of Bage BrOV| ihg a pH
in the finaldjprsdvetl, corpféessd etpadegnxvetdnd hatkefl desir8d, huiéeriamg

syst ens n e add t hat _h set the in fhe desired zone. Once the
neutraliggii%§¥¢2§ﬂﬁi€¥%dﬁasa i%ﬁghga?etEBGQQrSéﬁﬁcW%% ve%?ei% SFH niat ed by
means of di sdiddidtliedn, which '

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

15 b) Obtained ionomeric TPU dispersions

Fcllowing 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. 6 Ex. 7 Ex. 8 Ex. 9 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 14500
Non-iconiec surfactant 60 60 60 60 60




is aided by the choice of a solvent wwth a relatively low boiljng point,
such as acetone. 10 Once the solvent is elininated, more water li’k 488 to
conpl ete the volunme, eventually together with a non-ionic surfactant, up to
reaching a dispersion with the desired solid content, preferably conprised
bet ween 35% and 55% by wei ght. The exanpl es which foll ow bel ow are expl ai ned
for the 15 purpose of providing a sufficiently clear and conplete

expl anation of the present invention for the skilled person in the art, but
t hey should not be considered Ilimting_of the essential aspects of the

obj ect thereof, as they have been ex%?ained in the previous sections of
this description. 20 Exanples Exanples_. 1 to 5 Qbtaining iononeric TPUs a)
General synthesis nethod The di ffer &M I¥dnoners are mxed in a twin screw
extruder with the shape of a reactor, provided with heating, 25 at a

t enper &t-ur eABoAPPPYRYIBet RBEHORLESL TT apdil PorREhadif $ktoi A ke B0 over
the total weight of tin octanoate, in the case that an aronmatic

di i socyédnat edd iggieys eaatden30@tt ¢ SEpgyarusk fe bxtmeegatBOPSt and t he
case that an aliphatic diisocyanate is used. If desired, a small anount of
an | RGANOXC3@otry pe tame @ daatiwdes: sdidesbcomdef emab|3/ nurtites pinehaln che
structure, or of the TINUVIN type, preferably stearically hindered am nes
or benaplsenazolgs.a Thelvass, | 6f neHe Foladwangembhoaegb,t e reactwsidnt neans
of the rotational speed, nmaintaining the previously indicated 35

t enper abwies Suehchball the reg¢sirdapeetbl MReOfotRe WRAGHLOBIMBHE Il At 2006
14 in the reactor is conprised between 1 and 2 m nutes.

moncmers prior to the reaction:

(i) from 4% to 508 of an aliphatic or aromatic
diisocyanate, or a mixture of aliphatic or aromatic
diisocyanates;

{i1i) from 35% to %$5% of a difuncticonal polyocl, or a mixture
of difunctional polycls selected from the group
consisting of:

(a) a polycaprolactone with a mean molecular weight of

between 500 and 15000 of general formula (I)

o)
I
HO *{(CHz)g,—C —O]»R1-OH D
n

wherein n is an integer depending con the molecular 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,




At the outlet of the extruder, the product is cut in the shafe of pearls,
cooled and dried, it therefore being possible to proceed to thgapailkagi ng
and storage thereof. 5 b) Cbtained iononeric TPUs Fol |l owi ng the previously
expl ai ned general synthesis nethod, the iononeric TPUs of exanples 1 to 5
are prepared, which are obtained fromthe nononers detailed in table 1.

Table | .- Exanples 1 to 5 Mononer Ex. 1Ex. 2Ex. 3Ex. 4Ex. 5
(kg) (kg) (kg) (kg) (kg) 4,4' -Di phenyl methane 454450530350 dii socyanate (MD1)
| sophoron diisocyanate (IPD)------------ 407 Pol ycaprol actone with nmean

nol ecul ar wei ght 3800 (fornul a3800---27----3800 |1, R = butyl ene)

Pol ycaprol act one wi t h. mean nol ecul ar wei ght 5000 (fornul a---500050003070- - -
1, R 1= butyPeéned PePlresysendigtlyc#ithi th regan - molpsular. - wapphtul of

wei ght 600 Pol ycarbonate with nmean nol ecul ar wei ght 2000

(f or nulkgtween. 500590d- 15090, oR4genmysad divgmula (IT)

1, 4- but anedi ol 36. 418. 923. 110. 836.4 2, 2-di net hyl ol propionic acid
58.58578. 264. 458.5 (DMPA) TI NUVI N anti oxi dant 45533, 8

Ron
HO(RZ-O—C—Rs-C—O)rRz-OH (ID)
n

wherein n is an integer depending on the molecular weight
and R; and R; each represent a linear or branched C;-Cyi¢ 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,

(c) a polyether diol selected from the group consisting of
a polypropylene glycel with a mean molecular weight of between
400 and 15000, a polytetramethylene glycel with a mean molecular
weight of between 500 and 15000, and a polyethylene glycol with
a mean molecular weight of between 500 and 5000,

{(d) a polycarbonate diol with a mean molecular weight of

between 500 and 15000 of general formula {(III)

Q
Ho-(R,;—o—g——o)—m-OH (1)
n

wherein n is an integer depending on the molecular weight
and Ry is a linear or branched C;-C;; alkylene group, eventually

subgstituted with a carboxylic and/or sulfonic group and/or




10 Exanples 6-to 10 Obtaining the aqueous di spersions a) Ceneral
preparation nmethod Acetone is introduced in a suitable reactor, provided
with heat, reflux condenser and distillation system and next, 1 7T1BNA e
stirring, the TPU pearls obtained in exanples 1 to 5 are Il JNK IM 15
introduced. It is heated up to the acetone reflux tenperature and the
stirring continues until obtaining the conplete dissolution. Next, water in
whi ch sodi um hydr oxi de has been dissolved is added to the dissolution and
the neutralization 5 reaction is maintained for another hour between 50 and
602 C. Once the neutralization has fipished, the acetone is distilled, and
whil e the acetone is distilled, nore water is added in which a non-ionic

f ' I i L ved f b I hy,l d of 80
ol oo SVer REAY Barsehed, M S B B R D A B " R Y <

distilled. An.iononeric TPU aqueous dispersion is obtained in this rmanner
havi ng SRPEPRSRBRI 4B9be?i€en 6 and 10 and is a bl uish- white color. 15 b)
bt ai ned i ononeri c TPU_di spersions Follow ng the previous general nethod,
with the and@ht s 6PPPAYBERt SPEANEEI P¥nes HeRditdae @L e HhaferSivmt of
exanples 6 to 10 explained in table 2 are prepared. Table 2.- Exanples 6 to
10 20 Réggeifynghdosal vealseks Brax qroups @), (b)), (c) or {d);

(iid) from 0.2% to 16% of a chain-extending glycol of
general formula (IV)

HO-Rs-COH, (IV)

wherein Rs is a linear or branched (,;-C;y 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 ionomeric chain-extending

glycol of general formula (V)

A
I
HO—Rg-OH N
wherein Rgs is a linear or branched C;-C;; alkylene group,
eventually substituted with a benzene or naphthalene ring, and A

is an eventually neutralized carboxylic group or an eventually

neutralized sulfonic group.

2. The ionomeric thermoplastic polyurethane according to claim
1, wherein a polymerization catalyst is added in the continuous
reaction, wherein the polymerization catalyst consists cof a

metal salt or a metal complex.




Ex. 9 Ex. 10 (kg)(kg) (kg)(kg)(kg) Acetone9000115001050090009000 TPU exanpl e
13000---------- TPU exanpl e 2---3000--------- TPU exanpl e 3----113A0a005  TPU
exanple 4------- 3000---- TPU exanple 5------------ 3000 De-ionized water

(1) 680680680680680 Sodi um hydr oxi dell1. 713. 311.513.711.9 De-ioni zed wat er

(2) 45004500450045004500 Non-ionic surfactant 6060606060 17 JAN 2006 16

CLAIMS 1. An iononeric thernoplastic pol yurethane obtainable by neans of a
continuous reaction, at a tenperature of between 180C and 300C for a tine
of between 30 seconds and 5 mnutes and in the absence of a solvent, of the
foll owi ng nononers, in the weight ratfos indicated in reference to the
total weight of the sumof nononers prior to the reaction: (i) from4%to
50% of an aliphatic or aromatic diisocyanate, or a mxture of aliphatic or
aromatic diisocyanates; (ii) from35%to 95% of a difunctional polyol, or a
m xt ur . of Thef udenoseal cpoltnsirnopdlagttied focdyurieshgneup aaomsiisi ng-of : (a)
a pol ycaprol actone with a nean nol ecul ar wei ght of between 500 and 15000 of
generalklhamsul 4 (I9r 0 2, wherein in the continuous reaction, an

antioxidant is added.

4. The ionomeric thermoplastic polyurethane according to any
of claimgs 1 to 3, wherein the diisocyanate is selected from the
group consisting of tocluendiisocyanate (TDI}, 4,4'-diphenyl
methane diisocyanate (MDI}, naphthalene diiscocyanate, phenylene
diigocyanate, xylene diisocyanate (XDI), tetramethylene xylene
diisocyanate  (TMXDI), isophoron diisocyanate (IPDI), 4,4'-
dicyclohexyl methane diisocyanate (HMDI) and hexamethylene

diisoccyanate (HDI).

5. The iocnomeric thermoplastic polyurethane according to
claims 1 or 4, wherein the weight ratioc of the diisocyanate over
the total weight of the monomers prior to the reaction is

between 4% and 15%.

6. The ilonomeric thermoplastic polyurethane according to any
of claims 1 to 5, wherein in the polycaprolactone of general

formula (I), R; is a linear or branched C,.C¢ alkylene group.



R1-OH (I} HO (CH2)5-C-Otn wherein n is an integer depending on the

nol ecul ar weight and RL is a |inear or branched C2-Cl10 al kyl eneI Prﬁ;ﬁ)ﬂﬂﬁ
eventually substituted with a carboxylic and/or sulfonic group a d

eventual ly substituted with an oxygen atom and/ or a benzene or naphthal ene
ring, 1 7 JAN 2006 17 (b) a polyester dial with a nean nol ecul ar wei ght of
bet ween 500 and 15000 of general formula (11) 00 1! Il HD RR-D-CGR3-C-O
R2-OH n wherein n is an integer depending on the nol ecular weight and R2
and R3 each represent a linear or br a%%hed C2-C- 10 al kyl ene group

eventual ly substituted with a carboxyl®"c and/or sulfonic group and/or
eventual ly sybstituted with oxygen atom and/ or a benzene or, K napht hal ene
ring, (£) a y et PEP™ef ot sgﬂ%?:‘[‘ 3FHR t NROLY SRR sEFRGESFNT a tO

pol ypropyl ene glycol with a nean nol ecul ar wei ght of between 400 and 15000,
a pol yt%f%ﬂaw?et%w%r{é JIRRYS 1Thi the PHYHRPFSILESEPEE hagi ghfmegh BEL&EEA500 and
15000, and a pol yethylene glycol with a nean nol ecul ar wei ght of between
500 and"&0BY; qfdedweeny 38PBoaatel@POP. with a mean nol ecul ar wei ght of

bet ween 500 and 15000 of general formula (I11) O wu

8. The ionomeric thermoplastic polyurethane according to any
of claims 1 to 7, wherein in the polyester diol of general

formula (II}, R; and R; each represent a C;-C;, alkylene group.

9, The icnomeric thermoplastic polyurethane according to
claims 1 or 8, wherein the polyester dicl has a mean molecular

weight of between 3000 and 10000.

10. The ionomeric thermeoplastic polyurethane according to any
of claims 1 to 9, wherein in the polycarbonate diol of general

formula (III), R; is hexamethylene.

11. The ionomeric thermoplastic polyurethane according to
claims 1 or 10, wherein the polycarbonate diol has a mean

molecular weight of between 1500 and 2500.

12. The ionomeric thermoplastic polyurethane according to any
of claims 1 to 11, wherein the copolymer obtained by the

reaction of at leaat two of the difunctional polyols is a



HD RA&-OCOR4A-OH n wherein n is an integer depending on the nol ecul ar
weight and R4 is a linear or branched C2-Cl0 al kyl ene group, everqtpz}mlguuﬁ
substituted with a carboxylic and/or sulfonic group and/or 17 AN 200
eventual ly substituted with an oxygen atom and/ or a benzene or naphthal ene
ring, and (e) a copol yner obtained by a reaction of at |least two of the

di functional polyols fromgroups (a), (b), (c) or (d) ; (iiit) fromO0.2%to
16% of a chai n-extendi ng glycol of general forrmula (IV) HOR5-OH, (IV)
wherein R5 is a linear or branched C2-§10 al kyl ene group, eventually
substituted wth an oxygen at om and/ o”'a benzene or napht hal ene ring; and

(iv) froq%g.z tq 3% of an anionic iongneric chain-extendin gl ycol of
gener al PIGIGARTL AR ORE HOERROEFFRN whditen RS | PRYIS'HEXr of Y br &Hdhed ®2- c1n

al kyl ene group, eventually substituted with a benzene or napht hal ene ring,
and A BILEGRIBARRtSFal |y neutralized carboxylic group or an eventually
neutralized sulfonic group. 2. The iononeric thernoplastic pol yurethane
according to claim 1, wherein a polynerization catalyst is added in the
continuous reaction, wherein the polynerization catalyst consists of a
metal sbit dthea henahecbmpkbrrméPldstie4@dlyurethane according to any

of the previous claims, wherein as to the total weight of the

monomers used, the weight ratio of the difunctional polyol or

the mixture of the difunctional peolycls is between 80% and 95%.

14, The ionomeric thermoplastic polyurethane according to any
of claims 1 to 13, wherein the difunctional polycl or the
mixture of the difunctional polycls is a polycaprolactone, alone

or in a mixture with one of the other difunctional polyols.

15. The ionomeric thermoplastic polyurethane according to any
of the previous claims, wherein the chain-extending glycol is
gelected from the group congisting of 1,4-butanediol,
1,2-ethanediocl, 1,3-propanediol, 1,6-hexanediol and dipropylene

glycol, and mixtures therecof.

16. The ionomeric thermoplastic polyurethane according to any
of the previous claims, wherein the chain-extending glycol is in
a weight ratio of between 0.2% and 2.0% with regard to the total

weight of the monomers.



19 3. The iononeric thernoplastic polyurethane according to clainms 1 or 2,
wherein in the continuous reaction, an antioxidant is added. 4. The

i ononeric thernoplastic pol yurethane according to any of clainsl11 jay 2806
wherein the diisocyanate is selected fromthe group consisting of

t ol uendi i socyanate (TDI), 4,4'-.diphenyl nethane diisocyanate (M),
napht hal ene dii socyanate, phenylene diisocyanate, xylene diisocyanate
(XDI'), tetranethylene xylene diisocyanate (TMXDI ), isophoron diisocyanate
(IPDI'), 4,41- dicycl ohexyl nethane diisocyanate (HVDI) and hexanet hyl ene

di i socyanate (HDI). 5. The iononeric thernoplastic pol yurethane according to
clains 1 or 4, wherein the weight rati'o of the diisocyanate over the total
wei ght of the nononmers prior to the reaction is between 4% and 15% 6. The
i onomeri c thernoplastic pol yurethane according to any of clains 1 to 5,
wherein_in the pol ycaprol actone of. general . formyla (1), RL is a linear or
br anched”’ €2- allﬁél:’@ E1gr SHSTMPPLRRNT S0 LAY nTI!l&Fﬁe %W@I}% to any

t her nopl asti ¢ pol yurethane according to clainms 1 or 6, wherein the

pol ycapPbl act¥he R&SVACHEan Gictidtul ar WhaEe iRt Jdhehet ABEAN3000 kFRPTMEEEG0. 8.
The iononeric thernoplastic pol yurethane according to any of clains 1 to 7,
wher ei nchainnexending eglyftal % gehneebed foemukhe( Brpup REUEIELRBIe&Eh
represent a C2-Cl0 al kyl ene group. 9. The iononeric thernoplastic

pol yur eehandimeitlyy dthg nxopicidiors atidr §DPMRAEr ei A, 2 hédimpatlyekiler hlitairileas a
mean nol ecul ar wei ght of between 3000 and 10000. 10. The iononeric

t her nophasdlj ¢ pol yiyreidianeraggordbngahe any sulfonic acid and

3,4-dihydroxy-1-butane sulfonic acid.

18, The ionomeric thermoplastic polyurethane according to claim
17, wherein the ionomeric chain-extending glycol is 2,2-

dimethylol propionic acid (DMPA).

19, The ionomeric thermoplastic polyurethane according to any
cf the previous claims, wherein the weight ratio of the
ionomeric glyceol with regard to the total weight of the monomers

ig between 0.5% and 2%.

20. The ionomeric thermoplastic polyurethane according tc any
of the previous claims, wherein the reaction temperature is
maintained between 190°C and 260°C, and the reaction time is

between 30 seconds and 3 minutes.



of claimse 1 to 9, wherein in the polycarbonate diol of general fornula
(Ir1), R4 is hexanethylene. 11. The iononeric thernoplastic polyurqthiﬂlemB
according to clainms 1 or 10, wherein the polycarbonate dial has a Je

nol ecul ar wei ght of between 1500 and 2500. 12. The iononeric thernoplastic
pol yur et hane according to any of clains 1 to 11, wherein the copol yner
obtained by the reaction of at |least two of the difunctional polyols is a 1
7 JAN 2006 21 polycaprol actone copolyner with a polyether or with a

pol ycarbonate. 13. The iononeric thern?glastic pol yur et hane according to any
of the previous clainms, wherein as to the total meight of the nononers

used, ratio aof the dif ctlonal or the m xture of the
di f unct %ﬁﬁ S‘SI fo?%owesrlbcetag 939/9 74 etkﬁﬁel BREREFTRIt %é’r I asti c
pol yur et hane accordin of cI ains 1.to 13, wherein the difunctiona
pol yol & tHE PHEER 2iR8 d.WbﬁﬁewoﬁawpBPmlEE*;%a%e pb? yERpFE akehe,
alone or in a mxture with one of the other difunctional polyols. 15. The
i onomer i PREFRBERABEREL POV bR e NeFRNSRAKATH 9F ©PagHe 26Pfhe previ ous
cl aims, wherein the chain-extending glycol is selected fromthe group
consisting of 1, 4-butanediol, 1,2-ethanediol, 1,3-propanediol,
1, 6- hexanedi ol and di propyl ene glycol, and m xtures thereof. 16. The
i ononer i22 .t hér ngptastssc pbbyur etregae iagcortdieng ionemegriof therpoplVasiusce
claims, wherein the chain-extending glycol is in a weight ratio of between
0. 2% angpAyd¥enhbher efactlaivsthetd adnl compirghtingf thee fratdowens. sdedpSAN 2006
22
(A) mixing the different monomers in a continuous reactor,
in the absence of a solvent, in the presence of a polymerization
catalyst and at a temperature of between 180°C and 300°C,
{B) keeping the residence time of the reaction mass in the
continucus reactor for a time interval of between 30 seconds and
5 minutes, and

(C) shaping and cocling the obtained product.

23. The process according to claim 22, wherein the reaction
temperature is maintained between 190°C and 260°C, and the
residence time of the mass in the continuous reactor is between

30 seconds and 3 minutes.

24, The process according to c¢laims 22 or 23, wherein the

polymerization catalyst is a metal salt or a metal complex.



17. The iononeric thernoplastic polyurethane according to any of the
previous clains, wherein the anionic iononeric chain-extending qrygﬂqzmﬁ
selected fromthe group consisting of 2,2-dinethylol propionic acid (DVA)I
2,2-dinmethylol butyric acid, 1,4-dihydroxy-2-butane sulfonic acid and

3, 4-di hydr oxy-| -butane sulfonic acid. 18. The iononeric thernoplastic

pol yur et hane according to claim 17, wherein the iononeric chain-extending
glycol is 2,2- dinmethylol propionic acid (DVPA). 19. The iononeric

t her nopl asti ¢ pol yuret hane according to any of the previous clains, wherein
the weight ratio of the 1iononeric glféol with regard to the total weight of
t he mononers  is between 0.5% and 2% 20. The i ononeric thernpplastic

pol yur et hane B RFQFSHF PSR ings tenanyr &fi 643 iPFarrs LowRér ePReERENr BAct i on
tenperature i s maintained between 190C and 260C, and the reaction tinme is
bet weerp 3ol sEicHTds ignaddedi fot Ehe 19agpdeRoUEREe.21. The i ononeric

t her nopl asti ¢ pol yurethane according to any of the previous clains, wherein
said polyurethane is in the form of hardened pearls with a transparent or
opaque aspect. 22. A process for preparing the iononeric thernoplastic

pol yur e2hanellef pradcess latoc2dingorpr issiyngef heléddhé od2ng:st 2ps: whélkeimhXi ng
the different nononers in a continuous reactor, in the absence of a

sol ventghé NpkbeuPt esencshafedd PPl yieBhisz aAdfi 0O8xt £@ By Shnandnalt iagt exgpegat ure
of between 180C and 300C, (B) keeping the residence tinme of the reaction
Mass i NtdiiferfiQHd MOUSet@aeht Oighot andii BBobAL eqval i6f DetyesenBOssegands
and 5 mnutes, and (C) shaping and cooling t he obt ai ned pr oduct .

to obtain hardened pearls, consisting of a transparent or opague

aspect.

27. A process for preparing an agueous dispersion of the
ionomeric thermoplastic polyurethane (TPU) of c¢laims 1 to 21,
comprising the following steps:

(A) dissolving the TPU in a water miscible organic
golvent, heating if necessary for obtaining dissolution,

(B) adding water and an inorganic or organic base in
sufficient gquantity so that the pH of the final obtained
dispersion is between & and 10, and

(C) distilling the organic sclvent and adding meore water
until obtaining a dispersion with a sgolid content between 30%

and 60% by weight.



23. The process according to claim22, wherein the reaction tenperature is
mai nt ai ned between 190C and 260C, and the residence tine of thelhaas 200 the
continuous reactor is between 30 seconds and 3 minutes. 24. The process
according to clainms 22 or 23, wherein the polynerization catalyst is a netal
salt or a netal conplex. 17 JAN 2009 24 25. The process according to any of
clainms 22 to 24, wherein an antioxidant is added to the reaction m xture.
26. The process according to any of clains 22 to 25, wherein the product is
shaped by neans of extrusion and cuttig? at a tenperature of between 180C
and 230C, and it is cooled so as to obrtain hardened pearls, consisting of a
t ransparent opague aspect. 27. A process for _preparing an aqueous
di spersi2§n og{thepg?Sﬁ%ﬁer?%c? I?ﬁ)pl'%éticgaﬁ&l yaret hgﬁﬁr?%@wttﬁ MHSHs 1 to
21, conprising the fqollowi ng steps: (A) dissolving the TPUin a water
ni sci bl &15FGRAFC CTIFNFENtSOIERY nbS i F’%%‘EE%@aiEVOWo%h@bt%ﬁ“Qﬂmgc‘éﬁ‘%Js%ﬁJtR‘Ei on,
(B) adding water and an jinorganic or organic base in_ sufficient quantity so
that th®fpACEEoRfe PYHREPLbFPRE ndt ihilssEodiuganes apdt dewvatBy hfermanidmd (O
distilling the organic solvent and adding nore water until obtaining a
di spersion with a solid content between 30% and 60% by weight. 17 JAILM 25
28. The process according to claim?27, wherein the water m scible organic
sol vent 2i8s sfhectmbdesmn heogtiuy consicliding 0ff aset age, phereindortes
t et rahydr of urane and di net hyl f or mam de.

organic base of step (B} is selected from the group consisting

of C.;-C¢ chain aliphatic amines, aromatic amines and the

heterocyclic compounds.

30. The process according to claims 27 or 28, wherein the
organic base of step (B) is selected from the group congisting
of ammonium hydroxides, alkaline and/or alkaline-earth metal

hydroxides, and base-character salts.

31. The process according to any of claims 27 to 30, wherein a
sufficient quantity of the base or the base and a buffering
agent is added so that the pH of the obtained aqueous dispersion

is between 7 and 9.

32. The process according to any of claims 27 to 31, wherein at
the same time that the organic solvent is eliminated, more water

is added to complete the wvolume, eventually with a non-ionic



29. The process according to clainms 27 or 28, wherein the organic base of
step (B) is selected fromthe group consisting of Cl-C6 chain]ql' h@@ic
am nes, aromatic am nes and the heterocyclic conpounds. 30. The g&b S
according to clainms 27 or 28, wherein the organic base of step (B) is
selected fromthe group consisting of amoni um hydroxi des, al kaline and/or
al kaline-earth netal hydroxides, and base-character salts. 31. The process
according to any of clainms 27 to 30, wherein a sufficient quantity of the
base or the base and a buffering agent is added so that the pH of the
obt ai ned aqueous dispersion is betweéf 7 and 9. 32. The process according
to any of clains 27 to 31, wherein at_ the same tine that the organic
sol ventSY 3Rt atWR, tAore2GRieY 3 SiFpseEies CHiRY dilee t Aesivedingolid
eventually with a non-ionic 1 7 JAN 2005 26 surfactant, up to reaching a
di sper st@H-8%%h the desired solid content. 33. The iononeric thernoplastic
pol yur et hane according to claim 2, wherein the polynerization catalyst is a
netal salt or a netal conplex of tin or bisnuth, with a C6-C22 aliphatic
carboxylic acid. 34. The iononeric thernoplastic pol yurethane according to
claim 3. wWireiivddrerdrt ivhrtdentl abas capphgnokthasér Hetdr@ingr toScaaim
sterically hindered am ne or benzotriazole. 35. The iononeric thernoplastic
pol yur ef haptheae€ar djHegy pelf:h@fi&a@ioﬂWQéeiamyﬁhe Mei ghtmatwall og@itt kg a
di i socyanate over the total weight of the nononers prior to the reaction is
?et wleenngt‘)él anbmA%x 3&f Thard oranerdiGriuRer, MRhiast | ¢ pelyds.et Bangnhaeger di ng
o claim .

carboxylic acid.

34. The ionomeric thermoplastic polyurethane according to claim
3, wherein the antioxidant has a phenolic structure, or is a

sterically hindered amine or benzotriazole.

35, The ionomeric thermoplastic polyurethane according to claim
5, wherein the weight ratio of the diisocyanate over the total
weight of the monomers prior to the reaction is between 7%

and 12%.

36, The ionomeric thermoplastic polyurethane according to claim
6, wherein in the polycaprolactone of general formula (I), R; is

butylene.



6, wherein in the polycaprol actone of general fornula (1), RL is butylene.
17 JAN 2006 27 37. The iononeric thernoplastic pol yurethane accPEginaqko
claim 8, wherein in the polyester diol of general fornula (1), AN R3
each represent butylene. 38. The iononeric thernoplastic pol yurethane
according to claim 13, wherein as to the total weight of the nononmers used,
the weight ratio of the difunctional polyol or the mxture of the

di functional polyols is between 85% and 93% 39. The iononeric thernoplastic
pol yur et hane according to claim 20, m@erein the reaction tenperature is

mai nt ai ned between 235C and 250C, and’the reaction time is between | and 2
m nutes. 40. The process accordi g to claim 23, wherein the reaction,

t enper at’ur e 1§ TEPREEAEd HEFTIERAIZS 5E BAYYSBEDEARR A FRRrdiRg | tenetr it e of
the mass in the continuous reactor is between 1 and 2 mnutes. 41. The

pr oces < actvidiing ito theainalyestimeddiod e gopsrpdefiorauilen (Eat al Pstand a
netal salt or a netal conplex of tin or bisnmuth, with a C6-C22 aliphatic
car boxyRsi gaghi vepreseANYROEIES 42, The process according to claim 25,
wherein the antioxidant has a phenolic structure, or is a sterically

hi ndered am nes or benzotriazole. 43. The process according to claim 29,
wherein the C1-C6 chain aliphatic amnes are triethylam ne, eventually

hydr oxydsat edhearidnoiae i betteetppllast COMPOLNdse Blien s D PheTd ey ansl Pipaii di ne.
44. The process according to claim30, wherein the al kaline and/or

al kal i ner eaphédrdami ahghywdy oxthalesorhe sedigum hydr oxé dacddthers used, the

weight ratio of the difunctional polyol or the mixture of the

difunctional polyols is between 85% and 93%.

39. The ionomeric thermoplastic polyurethane according to claim
20, wherein the reaction temperature is maintained between 235°C

and 250¢C, and the reaction time is between 1 and 2 minutes.

40. The process according to claim 23, wherein the reaction
temperature 1is maintained between 235°C and 250°C, and the
residence time of the mass in the continuous reactor is between

1 and 2 minutes.

41, The process according te claim 24, wherein the
polymerization catalyst is a metal salt or a metal complex of

tin or bismuth, with a C¢-C;; aliphatic carboxylic acid.




pot assi um hydr oxi de, and the base-character salts are al kaline netal
carbonat es and bi carbonates. 45. The process according to clai m@z ﬁaﬁrei n
the desired solid content in the dispersion is betwen 35% and S

wei ght .

28
42. The process according to claim 25, wherein the antioxidant
has a phenolic structure, or is a sterically hindered amines or

benzotriazole.

43, The process according to claim 29, wherein the C;-C¢ chain
aliphatic amines are triethylamine, eventually hydroxylated, and

the heterocyclic compounds are morpholine and piperidine.

44. The process according to claim 30, wherein the alkaline
and/or alkaline-earth metal hydroxides are sodium hydroxide and
potassium hydroxide, and the base-character salts are alkaline

metal carbonates and bicarbonates.

45, The process according to claim 32, wherein the desired
solid content in the dispersion is between 35% and 55% by

weight.



