;'e3eDK@AD$EI6ITDKO WO 03/ 002668 PCT/ FR02/ 02228 THERMOPLASTI C POLYMER AND

| TS APPLI CATI ON | N POLYAM DE COVPCSI TI ONS HAVI NG | MPROVED HYDROPHI LI CI TY
AND | MPROVED ANTI STATI C BEHAVICUﬂmeN@ﬂMﬁWMNEnt invention relates to a
t-her nopl asti c pol ynmer conpri sing pol yal kyl ene oxi de bl ock and
to its application in polyam de conpegiisons having i nproved hydrophilicity
and/ or i nprowedoanboaeesi ¢ behaviour. 10 In the field pEryhroRgoaalati on of
synthetic materials, it is often sought to nodify the antistatic and/or
hydrophilic properties so as to give the said material better workability,
to make the final product nore confortable in use or to adapt it to the
external 15 eDHERMORBASTICNnPOL¥MEReANDOITScAPPLICAIION, INt POL.YAMIPHE: A for
exanple, to inprove the hydrophilicity of polyam des so as to nmake their
properties sim | AAOMROSTEQNS {HAVENG iTMEROYED HYRRQRHHIGEFY AP ort to the
20 wearer. In the field of yarns, fibres and filanents, antistatic

behavi our may be necessar YEMRROVED: ANEISFTATERBFHAYIOURe |t rmkes it
possible inter alia to prevent the build-up of electrical charges. One of
the 25 effects is, for exanple, to limt the build-up of dust on flocked

surfaces._In addition, %@f use of an in%}insic | | ag%%static fibre may
make it possible to T B3FE626681VeRTLIBCT 1502228 avoid the use,

condueting 1 FRPETBRESS CUESAIT a ARGty 8 Gt doro hor ove the

conducting fi st ed. "To 1nprove the

hydrophi | 191 b0 MIALSLALHS i3 bR ol ol 8 olaide aro:ptsy

pol yam de- ba osi ti ons, nown to use npounds havi ng pol yet her

units or to ongifyiidae RawaTideky ﬂa%@%‘;lt }iﬂﬂ)r@é@tﬂ}%{r 1S didy the

structure. Very nmany docunents descri be féerent ways of introducing these
units into 1Qn4he PAyao @R RIReGAily dahawddyi ng the pol yam de, for

exanple, in the formof polyner blends or copolyner blends, or in
combi natien with the pdryamad&idlar oxamel &ormultate drorafd ofyritiregnponent
fibres. materials, it is often sought to modify the antistatic
and/or hydrophilic properties so as to give the said
material better workability, to make the final product
more comfortable in use or to adapt it to the external
15 environment.

In the field of textile yarns, it is sought,
for example, to improve the hydrophilicity of
polyamides so as to make their properties similar to
those of cotton and to provide better comfort to the

20 wearer.

In the field of yarns, fibres and filaments,
antistatic behaviour may be necessary for reasons of
comfort in use. It makes it possible inter alia to
prevent the build-up of electrical charges. One of the

25 effects is, for example, to limit the build-up of dust

on flocked surfaces. In addition, the use of an

intrinsically antistatic fibre may make it possible to

I
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The docunent "Hydrophilic nylon for inproved 15 apparel confort”, Textile
Research Journal, June 1985, pages 325-333, describes the manufacture and
the properties of a copol yner obtained by the pol ycondensation of

caprol actam and of am ne-term nated pol yet hyl ene oxides. This is a case of
nodi fying the 20 structure of the polyam de. The copolyner is nelt-spun in
order to nanw%aggrbgzgggns. The yarns _exhibit inprovedpbydrrp2yb2228y over
a conventional pol yam de. However, this method requires the manufacture of
speci al copol yners, and therefore neans that the 25 pol ynerization
processes have to be adapted. Mreover, it is known to introduce conpounds
havi ng pol yetbgrquahtsusespeebal byohy taxt flisres\Wised/ 02668 cdpplingat i ons,
for finish applied to Since polywher a the effect of the 5 washes. - 3 -
PCT/ FRO2/ 02228c€exadpkerifactbe bdr m bfighlyi zenducthegydikref ithag, ifsi | anent
or fabric. nits are partially soluble in water, treatnent disappears after
a few It mayubeapief etabhglyocpdoifredt.he properties of the pol yam de by
adding an agent in the nelt. Wthin the context of the manufactyre of spun
articles, the agent mafo fimprexanphe, hyeraghdd iCd tvhe et U5eRsiE 10
spinning. For this purpose, it is known to introdyce polyethylene glycol
into thefbol9ahﬁMéPUFbﬂévérPoﬂﬁﬁ§lﬂ§t@F—?él&Hﬂéagﬁﬁﬁ6gﬁﬁ%¥% substantially
extracted fromthe conpositions in contact with water. ILts .effect does 15

not | ast bey6RBPRSLERCRSsheS. 1t KIOWE &6 KFSWT & M0 diide "Pandom

| ter/ pol yeth . | | i,nto_t | ! , :
P opal yrior s aPbIHBERE 14 Hhee0s! Baa MoNe TSaR oy e B g metts e
composi tions arlslr%%%\gn umit%h&%rt% Qpfained Ry, the Rad) W01 W ddiedel yam de

of random copGt isS obtained from caprol actam and am net'er m nat ed

pol yet hyl ene jaxi dege TSGR LMY QIS @dlcuiiriererbdehatinelinto
substantial I'oss of 25 properties after washing. The object of the present

| nventi ofip1 S +4@ Il%qya%d%,n% edikannppastdds Malngrethe ggdryasiine at -~ WO
03/002668 - 4 - pCI/FRO2/ 02228 | east one pol yal kyl ene oxi de bl ock, which
can be introdusedewpad,alily s dvmddif ipe ymeo kb puy ot depaltwnathe mel t
before spinning, and does not have the abovenenti oned drawbacks. The

cor r espondi ng1ReldsaNicde in kased reonipos i dns e hyenpiade i ci®ar, not only

| asting hydrophilic properties, but good dye fastness and constant

mechani cal preopergtliess.irFarha rﬁosrnpmfpgasﬁe:,ommemtr stiiff ect of the invention

is a thernoplastic polyner conprising a 10 thernopl asti ol yner bl ock and
at | east one pol yal kyl éifee sdaaetoc ,Y%%{Je?i’gléﬁo’? ng?lﬁa’[rgplécfv?%e

her I i I r bl ock ri : r- or Hconfi
Lagrgﬁg|§§E|;H%%Bg?ac§%§§}t5T”¥2x€¥T% Régégf%h 55urnéi1 jg%g69985,

pages 325-333, describes the manufacture and the
properties of a copolymer obtained by the
polycondensation of caprolactam and of amine-terminated
polyethylene oxides. This is a case of modifying the
20 structure of the polyamide. The copolymer is melt-spun
in order to manufacture yarns. The yarns exhibit
improved hydrophilicity over a conventional polyamide.
However, this method requires the manufacture of
special copolymers, and therefore means that the
25 polymerization processes have to be adapted.
Moreover, it is known to introduce compounds

having polyether units, especially in textile



15 chain conprising at |east one nultifunctional core and at |east one

t hernopl asti c pol yner branch or segnent linked to the core, the core
conprising at |east three identical reactive functional groups; and/or 20
a |linear macronol ecul ar chain, conprising a difunctional core and at | east
one thernoplastic polynmer segnment |inked to the core; b) the polyal kyl ene
oxi de bl ock gp RBI39le2ede |inked to at_lgast sone of tipery/rRe2¢0d228f the
25 thernoplastic polynmer block in the followi ng manner: at |east one free
end of the star- or Hconfigured macronol ecul ar chain, chosen from anong the
WO 03/ 002668 - 5 - PCT/ FR02/02228 ends of the thernoplastic polyner branch
or segnment anpgpiheatnénsgf fidie dRdnipifeunat itrealfoor eyf is dizkexk to a

pol yal kyl ene oxi de bl ock; and/or 5 at |east one free end of the linear
macr onol ecul &indlai rppdhiesend rdm areomg  thid mndsft idfantdns tderiapl st i c

pol yner segnment and the ends of the difunctional core, is linked to a

pol yal kyl ene Soxicge pollaekhehotun ifree@ rendm wiialle |9 nedrlevddt ot ®eul ar 10
chain being linked to pol yal kyl ene oxi de bl ocks when the thernoplastic

pol ymer bl ockheomgsifiesds Q%I%bel ireR AT ARSI Bt ¥ha# n<SY The second
subject of the invention is a process for preparing the above pol yner,
characterPzed®aBh§sr that the following are made to react: on the one hand

ol yal kyl ene oxi de bl ocks possessing.reactive term nal, . functij . oups B
gn %/he gt her hand: - tﬂérr?ﬁﬂiﬁi%regﬁﬁﬁfﬁére et °r£‘]r Ny %é}g%allln% P
ossessing at | east reacti. erm hal functi d/ s nomer s
Do g oo TR WL AR B0 1 e A er /o

of at |east t compounds conpri Sing reactive
functional grqups A .-~ qupg o +Si deactdme funetional groups A
and B, WO d%%&%@ewgb /E{'%MZ Bétcﬂg runctional groups A and B

possi bl y reagtjdig tRAS! NeSy ek driptd N0l ad kvt Snendxhater bhogkseto the

10 spinning.

For this purpose, it is known to introduce
polyethylene glycol into the polyamide. However, this
water-soluble compound is substantially extracted from
the compositions in contact with water. Its effect does

15 not last beyond a few washes.

It is also known to introduce random
polyester/polyethylene glycol copolymers into the
polyamide, but these copolymers are partially dissolved
in the washing water.

20 Finally, compositions are known which are
obtained by the addition to the polyamide of random
copolymers obtained from caprolactam and amine-
terminated polyethylene oxides. These compositions
again suffer a relatively substantial loss of

25 properties after washing.

The object of the present invention is to

provide a novel thermoplastic polymer comprising at



t'her nopl asti c pol ymer macronol ecul ar chains and/ or the nononers; 5 and the
above is heated to a tenperature high enough to carry out the reaction

bet ween these various functional groups. The invention also relates, and
this is the third subject of the invention, to thernoplastic 10 pol yner
conpositions conprising at least: a hydrophilic thernoplastic polyner as
descri bed ab bpb3/@0§%%@nd t her nopl asticypol ymer, for exaypre2y02228s PA-6
or PA-6,6. 15 The term "rmultifunctional core" is understood to nmean a core
conprising at |east three reactive functional groups. The thernoplastic
pol ymer bl ock, according to a first variant of the first subject of the

invention, 20QelRY GAHPPHESlglend dticniblaskgd wEaonadredd ar chai ns.

Pol yners or pol ymer conpositions conprising such star- or Hconfigured

macr onol ecul antehaiviedespddiialdxan en dekbirdibed iintpat eulydFR @ 743 077,
FR 2 779 730, US 5 959 069, EP 0 632 703, EP 0 682 057 25 and EP 0 832 149.
The pr ef er r ed ntfoartheometi-tc deffoger exgb imacimgy ,n@ret Woms gt dwveeddreling to the
invention are chains WO 03/002668 - 7 - PCT/FR02/02228 with a pol yam de
structure. Thépvarendhcaiatediapwhankusdhsf oo g IRaniidig d?fa]IY@'@rfg%'und
having at |east three reactive functional groups, all the reactive
functionap glewes IssimRySiddarisc avertits )P Ye Vsl HSH 1Y
conononer in the presence of other Qmers jn neri zation process. |t
may al so be ﬁMQFQEQ%%ﬁﬁjRMQH?QfﬁﬁﬁjﬁﬁﬂtcﬁHQ4m?¥ﬁl RS rf Bperati on. The
star- or Hconfi ured ma onDI cul ar Cq:InS conprise a core and at | east
one t her I'TDp| é_‘&q mecC anlca proper es.

For this purpose, the first subject of the
invention is a thermoplastic polymer comprising a
10 thermoplastic polymer block and at least one
polyalkylene oxide block, characterized in that:
a) the thermoplastic polymer block
comprises:
e a star- or H-configured macromolecular
15 chain comprising at least one multifunctional core and
at least one thermoplastic polymer branch or segment
linked to the core, the core comprising at least three
identical reactive functional groups; |
and/or
20 ¢ a linear macromolecular chain, comprising a
difunctional core and at least one thermoplastic
polymer segment linked to the core;
b) the polyalkylene oxide block or blocks are
linked to at least some of the free ends of the
25 thermoplastic polymer block in the following manner:
e at least one free end of the star- or H-

configured macromolecular chain, chosen from among the



10 polyner branch, preferably with a polyam de structure. In general, the
star- or H-configured nmacronol ecul ar chains have a core and at | east three
t her nopl astic polyner, preferably polyam de branches. The branches are
lLinked to the core by a coval ent bond via an anmi de 15 group or via a group
of another kind, such as for exanple an ester group. The core is an organic

or organonetgl |l ; kgal conpound, preferably a hydrgepybre2 gespognd
whi ch possi bl'y ?%é?@%gégheteroatons and%to whi ch t he bran%hes gre i nked.

The 20 branches are preferably polyam de chains. They nay have branches
between linear chains; this is especially the case for H configured

structures. Jhgschal JaﬁeC@Héh‘nbgnhsgi&hgomzma@hggaaba pretegabhy pakyani de
chains of the type of those obtained by the 25 polynerization of |actans or

anm no aci ds, +f8regdanpEecné whetnyhaatbohypecore0i63100RE68t0 & -

PCT/ FRO2/ 02228 According to one particul ar enbodi nent of the first subject
of the invenpbdpalkheeseaoxtdaf byucked nacronol ecul ar chain of the

t hernopl astic block is a star-configured pol yam de obtai ned by
copol ynmeri zaahdnob froma nononer m xture conprising: a) a multifunctional
conmpound conprising at |east three identical reactive functional groups
chosen friomthe am ne #uattilenak greuprardenrecéaihBéxyEn€2&ci d functi onal

group; 10 b) nononers of fornulae (lla) and/or (lIDb elow., ~O (Lla) \ /
(11b) c) whemacappPopFraps, ChRaABNeFSOsENT LR égnfﬁg% |t?‘|e) epgsoRt fﬁﬁ%-z
(Ir1) in which: Z represents a functional %EQEE identic It o that of the
reactive funthPrsRaPL8P6aFsPOLYPRE REPTFN NG £ E&fPoTnd;-"20 R1, R2

e e e o LT
to 20 Carbonbagggg %Qth%§%EbE¥dgn%EUQE@glq%E%&oﬁE%@%molecular
10 chain being linked to polyalkylene oxide blocks when
the thermoplastic polymer block comprises only linear-
type macromolecular chains.
The second subject of the invention is a
process for preparing the above polymer, characterized

15 in that the following are made to react:

e on the one hand, polyalkylene oxide blocks
possessing reactive terminal functional groups B;
e on the other hand:
- thermoplastic polymer macromolecular
20 chains possessing at least reactive terminal
functional groups A
and/or
- monomers of at least two types:
= multifunctional compounds comprising
25 reactive functional groups A
= monomers each comprising reactive

functional groups A and B,



WO 03/002668 - 9 - PCT/FR02/02228 Y is a primary am ne functional group
when X represents a carboxylic acid functional group; or Y is a carboxylic
acid functional group when X represents a prinmary am ne functional group. 5
The term "carboxylic acid" is understood to nmean carboxylic acids and their
derivatives, such as acid anhydrides, acid chlorides, esters, etc. The term
"am ne" is uggde mean am nes andg their derivat pg@3rrd0/Bpoogsses
for obtaini nget quts/gggtstgrg-confi gured pol ;d/6am' des are desgri ged i é Pat ents FR
2 743 077 and FR 2 779 730. These processes result in the formation of
star-configured macronol ecul ar chains, as a blend optionally with |inear
macr onol ecul aheCRaNREioh21l HraugeNMPNeMRY BCposs itded refdes ipr) yneri zati on
reaction (polycondensation) is advantageously carried out as far as

t her nodynani ¢ogetthkirbtioumi xActer giongy atlt ydra epantiideuldrocksbddi méret of t he
first subject of the invention, the H configured 20 macronol ecul ar chain of
t he ther nopl adkirmopdlpterc podyimeirs mae Hemodreidudare ¢ hpdingardnge’ abttdiened by
copol ynmeri zation froma nonomer m xture conprising: a) a multifunctional
conpound conpneomegsat | east three identical reactive functional groups
chosen 25 fromthe am ne functional_ group and the carboxylic acid
functionad geodpths) abgyiceds aedtsd g‘—rﬂ fo TEEREL atUKS FEeaiah -

PCT/ FR02/ 02228 c) a difunctional, conpound chosen from di carboxylic laci ds or
di ani nes; d) c&rFyn&Min &0 FER Edimbo st " 943He t?’\ﬁ?@t i Gt %B‘Co *SHiTh is
either an am ne functional group or a 5 carboxylic acid functional group;
the functi on&*°%¥5ups of c) and d) being ami ne when the functional groups

of &) are acid, the fungll onale 4royps afo Qlealid L) el Nohaci L when the

functional groups of a) arée"amne, the ratio 1n equivalents of the 10

functi onal grt%tlm? %1;%)&_’%?%8 &aﬁn?ﬁ@ﬂeﬁﬂ%ﬁ,u%!@{@klm@l%@f c) and d)

bei ng between e rati1o 1 n equival ents of the functional

groups ofoC) di Jnlt& fddddanalor Qs Bfs iy kel ne:detveen 0.17 and 1.5.
Such H confi gured pol yam des and the process 15 for obtaining themare

described in the patents USryapHiG% c Avenbipigdta onelpardd cad ar

enbodi nent of the first subject of the invention, the thernoplastic

pol yam de bl eidsdrsibeat abwadt by nel t-bl endi ng, for 20 exanpl e using an
extruder, of a polyam de, of the type obtained by polynerization of |actans
and for amino acids, ared aofsecand tiHammen loretli € APOURE © oFF | FFHP R | east
three identical reactive functional groups chosen fromthe am ne or
carboxyl i ¢ aciutl wictBlorfaloy RN, The 25 pol yamide is, for exanple,

nyl on-6. Such production processes are described in tents EP 0 682 070
axd EP 01872 783_ Thé)term “multifunctional corgw'f% unggrstoog

to mean a core comprising at least three reactive
functional groups.
The thermoplastic polymer block, according to
a first variant of the first subject of the invention,
20 may comprise star- or H-configured macromolecular
chains. Polymers or polymer compositions comprising
such star- or H-configured macromolecular chains are,
for example, described in patents FR 2 743 077,
FR 2 779 730, US 5 959 069, EP 0 632 703, EP 0 682 057
25 and EP 0 832 149.
The preferred star- or H-configured macro-

molecular chains according to the invention are chains



WO 03/ 002668 - 11 - PCT/ FRO2/ 02228 The nul tifunctional conpounds, the
nononers resulting in the star- or H configured nacronol ecul ar chai ns of
the invention, may be chosen from conpounds having a tree or dendritic
structure. They may al so be 5 chosen from conpounds represented by the
formula (I1V): R1-~--A-z in which: Rl is an aromatic or aliphatic, |inear

or cyclic, hw%%g[wsreadi cal containing at |east twopte GRp290220@m™ and
i'ng hete

possi bly includ roatoms; A is a covalent bond or an aliphatic
hydr ocar bon radical containing from1 to 6 carbon atons; Z represents a
primary am ne radical or a 15 carboxylic acid radical; and mis an integer

bet ween 3 and;i&n ACGRNAIdAE de0 A Mathirel] amshaiactad Siad Ay tiree i nventi on,
the radical RL is either a cycloaliphatic 20 radical, such as the

tetraval ent Gpud gJrexanaii fadittiadna lorcangoupinedi g lat rigdstorthree
propane-1,2,3 triyl radical. As other radicals Rl suitable for the

i nvention, nmerfdcan vy e hiedey ]l byrovens ofalexanpt eseaft 26 sttt ienad or
unsubstituted trival ent phenyl and cycl ohexanyl radicals, tetraval ent

di ani nopol ymeirodpende 1040 BBIIO0IZGES. -THiIx -cPEHRRD2MA2IPB w3 ¥ s2with a
nunber of methyl ene groups advant ageously between 2 and 12, such as the
radi cal obi gigratdanagnen oh E@erﬁﬂﬂﬂQﬁ]éﬁg&?ﬁhﬁeﬁ SrPRARES ctack d), octoval ent

cycl ohexanonyl or cycl ohexanedi onyl 5 radicals, and raiji E‘}g:!ns Cgr' gi nati ng
fr om conpound® Y¥RaA 7 afg I ABAIRS T eddh i FL3R0IR/IRS LSRN e%l ycol ,
I

entaerythritol, sorbitol or nnitol, wth rylonitrile.
P y with é)g%f§%e£)dggﬁngtéh ex Eusfgﬁ)%éérétioﬁ.

The star- or H-configured macromolecular
chains comprise a core and at least one thermoplastic
10 polymer branch, preferably with a polyamide structure.
In general, the star- or H-configured macromolecular
chains have a core and at least three thermoplastic
polymer, preferably polyamide branches. The branches
are linked to the core by a covalent bond via an amide
15 group or via a group of another kind, such as for
example an ester group. The core is an organic or
organometallic chemical compound, preferably a
hydrocarbon compound which possibly includes
heteroatoms and to which the branches are linked. The
20 branches are preferably polyamide chains. They may have
branches between linear chains; this is especially the
case for H-configured structures. The chains
constituting the branches are preferably polyamide
chains of the type of those obtained by the
25 polymerization of lactams or amino acids, for example

of the nylon-6 type.



The radical Ais preferably a nethylene or 10 pol ynet hyl ene radical, such

as the ethyl, propyl or butyl radicals, or a pol yoxyal kyl ene radi cal, such
as the pol yoxyethyl ene radical. According to a preferred enbodi nrent of the
i-nvention, the nunber mis greater than 3 and 15 advantageously equal to 3
or 4. The reactive functional group of the nultifunctional conpound

represent ed Ry td/gosgédol is a functiogal group capatg@r/ﬁde/@m an
am de functional group. 20 Mention may be made, as exanples o

pol yfuncti onal conmpounds, of the conmpound 2, 2,6, 6
tetra(~-carboxyethyl)cycl ohexanone, the conpound

di am nopropane-N, N, N, Mcd&tdaagetd Coneighof i &heaf cbhoylingehor 68l ghe WO
03/ 002668 - 13 - PCT/FR02/ 02228 || HO G- Hi C~ ~GH C'OH N-CH2 Ni O\~

NO- C- Nl CE CHzftrst - lbfe &2 of £ cogolmesn ol b1y Netié ngt & £-otvh htgueadt i on of
trimethyl ol propane or of glycerol with propyl ene oxi de and am nation of the
end hydroxyl ngrargrsglediel datelmain cbnpoeintdse emep basdianideeckhest aade nane
JEFFAM NES T~ by Huntsman and have the general formula: /A~ NHz R -~ A-NHz
A ~ NH= in whiahconRiguegt esehyambdrapemendd 10y - @@pglymrlzatlon

5 from a monomer mixture comprising:

a) a multifunctional compound comprising at
least three identical reactive functional groups chosen
from the amine functional group and the carboxylic acid
functional group;

10 b) monomers of formulae (IIa) and/or (IIb)

below:

_0
X—R—Y (lia ReFf™ -

N

c) where appropriate, monomers of formula
(III) below:

15 Z-Ry-2 (III)
in which:

e 7 represents a functional group identical
to that of the reactive functional groups of the
multifunctional compound;

20 e R;, R; represent substituted or
unsubstituted, aliphatic, cycloaliphatic or aromatic
radicals, which may be identical or different,
containing from 2 to 20 carbon atoms and possibly

including heteroatoms;



10 propane-1,2,3-triyl radical, - A represents a pol yoxyethyl ene radical.
Exanpl es of suitable nultifunctional conpounds are, in particular, cited in
patent US 5 346 984, in patent US 5 959 069, in patent 15 WD 96/ 35739 and
i-n patent EP 672 703. The following may nore particularly be nmentioned:
nitrilotrialkylamnes, in particular nitrilo triethylam ne,

di al kyl enet r kyrig¥moddegPart i cul ar WO §3L002668 - 14 pophERo2A 02204228

di ethylenetriam ne, trial kyl enetetram nes and tetraal kyl enepent am nes, the
al kyl ene preferably being ethylene and 4-am noet hyl -1, 8- oct anedi am ne.
Mention may al so-be nmade of the dendrimers of 5 formula: ( RZ N ( CH2 ) n
) 2-N- ( CH2 ) x-N- ( (o €Has) anpP¥RAgry?2 aminshifiihRiichaa ydugoeheat om or a
- (CHZ) n-NRi z group, in which 10 R1 is a hydrogen atomor a - (CHZ) n-NRZZ
group, in whixhdgrdsera hydragasoatbim aciad -fyidtz)ome NR3Zowp ougr i n whi ch

R3 is a hydrogen atomor a -(CHZ)n-NHZ group, 15 n being an integer between
2 and 6 and x being an e it eéger letneery 12 card it4.fundtsi quraef ey an i nt eger
between 3 and 4, in particular 3, and x is preferably an integer between 2
and 6 incl usiwhen pf eferzasgn tretavganiga gher e cfurtveon®b grewRrti cul ar 2.
Each radi cal R may be chosen independently of the others. The radical Ris
preferabl § a hydrogen d&hsmterm “cqrigyydiq-agdgroupinderstood to
mean carboxylic acids and their derivatives, such as
acid anhydrides, acid chlorides, esters, etc. The term
“amine” is understood to mean amines and their
derivatives.
10 Processes for obtaining these star-configured
polyamides are described in Patents FR 2 743 077 and
FR 2 779 730. These processes result in the formation
of star-configured macromolecular chains, as a blend
optionally with linear macromolecular chains.
15 If a comonomer c) 1s used, the polymerization
reaction (polycondensation) is advantageously carried
out as far as thermodynamic equilibrium.
According to one particular embodiment of the
first subject of the invention, the H-configured
20 macromolecular chain of the thermoplastic polymer block
is an H-configured polyamide obtained by
copolymerization from a monomer mixture comprising:
a) a multifunctional compound comprising at
least three identical reactive functional groups chosen
25 from the amine functional group and the carboxylic acid

functional group.

b) lactams and/or amino acids



Mention may al so be nmade of nultifunctional conpounds 25 having 3 to 10,
preferably 3 or 4, carboxylic acid groups. Anong these, conpounds having an
aromatic WO 03/ 002668 - 15 - PCT/FR02/ 02228 and/ or heterocyclic ring are
preferred, for exanple benzyl, naphthyl, anthracenyl, biphenyl and
triphenyl radicals, or heterocycles, such as pyridine, bipyridine, pyrrole,
i ndol e, fura 'ﬁuyyﬁy% purine, 5 quing ine, phenant 020102Pod ne,
phthalocyaniﬁg)gﬁ napht hal ocyani ne. Nbsgipartlcularly&Lreferred arg
3,5,3,5 -bi phenyltetracarboxylic acid, acids derived from phthal ocyani ne
and from napht hal ocyani ne, 3,5,3",5"- biphenyltetracarboxylic acid, 10
1,3,5,7- naphthalenetetQQCQ{Qgﬁﬁﬂdtfgagh ébmb&hﬂuwdubggﬁrf@@ﬁboxyl|c aci d,
3,5,3,5 -bipyridyltetracarboxylic acid,

3,5,3", 5' bemggﬁhﬁguxyﬂﬁﬂraﬁmﬁdxbgﬂdxathéh; 1, 3,6,8-acridinetetracarboxylic
aci d, and nore 15 particularly still trimesic acid and 1, 2, 4, 5-benzene
tetracarboxylic acid. Mintd oromefurattsiconzel nemtepainaul the ufictdoranatonpounds
whose core is a heterocycle having a point of symetry, such as

1, 3, 5-triazi meoupl ,of ditdixdndss eidihat mn R0 RRek | YRRME @ @
2,3,5,6-tetraet hyl pi perazine, 1, 4-piperazines and tetrathiaful val enes.

Ment i on nﬁy|ﬁﬁanxyk#QnﬁQﬂ4)ﬁ%ﬁ?§ﬁﬂﬁ?¥ﬁgr°UPr

1,3,5-triazine-2,4,6- trl(anlnocapr0|c a0|%£q(17¢(%£ﬁ Accor di

preferred entdif rfé%ﬂc’folfoﬁ% PEPYRT RE ] & RIS RS o e‘E h%he

nultlfunctlonal co ounds are ch gsen from

2,2,6,6-tetra FHRHS QfclDhdimatetdn rifesi P et e h, FRREi wo
03/002668 - PCT/ 2/02228 5- d
4- ani noet hyl °lf é:)ocat CE diTARE. cllfqaen(r}rjlc)eﬁrg;r@#g %%e&rl%lsu %5#1%%:%?5?2“ or

H confi gured a[’r)acaégg%] 2G5 arcehal is; of 5 4 @%ﬁ{\yﬂ‘gﬁ@g JRY oo | Ncl ude ot her

conpounds, such ain 'stoppers, catalySts and additives, such as |ight

stabilizeps, Madte AR 42805 ad Qﬁlwtm@t%mﬁ@@%m Nguhet Bosrond
variant of the first subject of the invention, the thernoplastic polymer 10

bl ock conpri s@sowpd idEad) @Qc![%mH%iﬁg'irb@thaééh CONPrasd ngy. @6 difidinché onal
core and at |east one
ratio in equivalents of the functional groups of c) to
the functional groups of d) being between 0.17 and 1.5.
Such H-configured polyamides and the process
15 for obtaining them are described in the patent
UsS 5 959 069.

According to one particular embodiment of the
first subject of the invention, the thermoplastic
polyamide block is obtained by melt-blending, for

20 example using an extruder, of a polyamide, of the type
obtained by polymerization of lactams and/or amino
acids, and of a multifunctional compound comprising at
least three identical reactive functional groups chosen
from the amine or carboxylic acid functional group. The

25 polyamide is, for example, nylon-6.

Such production processes are described in

patents EP 0 682 070 and EP 0 672 703.



t her nopl astic pol ymer segnment |linked to the core. These |inear nol ecul ar
chains are obtained by using a difunctional conpound having two identical
15 reactive functional groups. This conpound rmay be used as conononer in

t he presence of other nononers in a polynerization process. It nmay al so be
mel t-blended with a polyner during a extrusion operation. The |inear

macronol ecul gy 69pb6Se€OMPri se a 20 difiunctional cor e pg o R2P280n€e
t her nopl astic polynmer, preferably polyam de, segnent. In general, the

| i near macronol ecul ar chains have a difunctional core and two thernoplastic
pol ymer, preferably polyam de, segnents. The segnents are |linked to the
core by a 25 coval ent Pe8dnuYtafaic eldiiel o hipodtids, otleemadormswos her ki nd.
The difunctional core is an organic or organonetallic chem cal conpound,
preferably arbéydloingWhOS8he02668- - ot 7H-c &I FRORd 0R22Bomat éonwl Zonpound

whi ch possibly includes heteroatons and to which the segnents are |inked.
The segnent schaengref ethdl ynpehyhon demah db@schdden chadnscempeendsit i ng t he
segnents are preferably polyam de chains of the 5 type of those obtai ned by
t he pol ynerikaving af tfeet ansdendahthe serdeturer BRaYPIRY of1$AePRyl on- 6
type. According to one particular enbodi nent _of the first subject of the

i nventi orf, t BBOFPReBECHREPBROTRES| BPPERSFRCRE PYiet Rt HOPY %t%%vbiock is a
10 linear polyam de obtai ned by cepol ynerizatigp,using a nonomer m xture
conprising: a) a difunction cd%bo@nﬁ—cznprhﬁind i dentical reactive
functional groups chosen fromthe am ne functional group and the carboxylic
acid 15 functional group;

in which:

e R; is an aromatic or aliphatic, linear or

cyclic, hydrocarbon radical containing at least two
10 carbon atoms and possibly including heteroatoms;

e A is a covalent bond or an aliphatic
hydrocarbon radical containing from 1 to 6 carbon
atoms;

e 7 represents a primary amine radical or a

15 carboxylic acid radical; and

e m is an integer between 3 and 8.

According to a particular characteristic of
the invention, the radical R; is either a cycloaliphatic
20 radical, such as the tetravalent cyclohexanonyl
radical, or a propane-1,1,l-triyl or propane-1,2,3-
triyl radical.
As other radicals R; suitable for the
invention, mention may be made, by way of example, of
25 substituted or unsubstituted trivalent phenyl and

cyclohexanyl radicals, tetravalent diaminopolymethylene



bel ow. b) nmononers of fornulae (Va) and/or (Vb) ..0 b X-. RY Na) ~C (V)
in which: 20 R represents a substituted or unsubstituted, aliphatic,

cycl oal i phatic or aromatic hydrocarbon radical containing from2 to 36
carbon atons and possibly including heteroatons; Y is a primary am ne
functional group when 25 X is a carboxylic acid functional group; WO

03/ 002668 - BRA2/ 02228 Y is_aqcarboxyli i I I
. , 0376b2eE%2 . -aearboxylic aci 0i2g02l22¢r Oup
when X is a %‘r%l mary am ne functi onal gr(%%p. The nonone?gfr('g?ﬁf o(ryrrul a (va) or

(Vb) correspond to polyani des of the type obtained by 5 polynerization
using | act amg andlar, TG, Atk Bie SANERS didfuol yreri Zing such

conpounds aré known: nention may be nmade inter alla of anionic

pol yrer | zati ., and el 9 YeQndensa! iy 1B Ll dungd Lanal: £omound - the

m)g_orrer 1]9 resultin I near macronol ecul ar chain of the first
subj ect of the.i tiQn ¢ 3% € QN gsented by
fornu!a.(VI)?E?92%%%9§@E <6|§¥in mh@%ﬁﬁnf%{ Rfﬁ?é a ydfggg?bon radi ca
conprising at_ |l.east t tit st | ‘%jj '

al i phatic, | iATe: ’oroc\c%&é'lsalli%%cear ocﬁ%ﬁ%:)xr?s, nd dv]\inLE h r?arsél nc dtljl erpﬂ;l

heteroatogrs;radicals, and radicals originating from compounds

resulting from the reaction of polyols, such as glycol,
pentaerythritol, sorbitol or mannitol, with
acrylonitrile.
The radical A is preferably a methylene or
10 polymethylene radical, such as the ethyl, propyl or
butyl radicals, or a polyoxyalkylene radical, such as
the polyoxyethylene radical.
According to a preferred embodiment of the
invention, the number m is greater than 3 and
15 advantageously equal to 3 or 4.
The reactive functional group of the
multifunctional compound represented by the Z symbol is
a functional group capable of forming an amide
functional group.
20 Mention may be made, as examples of

polyfunctional compounds, of the compound 2,2,6,6-
tetra (B-carboxyethyl)cyclohexanone, the compound
diaminopropane-N,N,N',N'-tetraacetic acid of the

following formula:



A and B are coval ent bonds or aliphatic 20 hydrocarbon radical s containing

froml to 6 carbon atons, A and B being identical or different; and Zis a
functional group chosen fromthe am ne functional group and the carboxylic

acid functional group. 25 The radicals RL and A are preferably nethyl ene or
pol ynmet hyl ene radi cals, such as ethyl, propyl or WO 03/002668 - 19 -

PCT/ FRO2/ 02228 ly4 4§I %%@ cals, or a pal ygxyal kyl ene ragi-ga EROQ YR 2ag t he
[

pol yoxyet hyl ene r cal. Mention may be made of adipic acid as an exanple
of a difunctional compound suitable for the 5 invention. The difunctional
conpound nmay be introduced, for gxanple, into the m xture for polynerizing
the |inear macronol ecul ar chain pf the invention{ that is to say into the
nmononer m xture resulting |nﬁdmml@cnacronoleqﬂ4ﬂ~ohaln It may al so be
introduced, in the nelt, into a nlxtumanqgmpn|5|ng t he |inear

macr omol ecul ar chain. In thedaﬂdﬁwcéase an e&ﬁﬁpﬂ@ﬂ al l owi ng the conpound
and the |inear macronol ecul ar cHai h to be nelt- blended can be used. 15 The
radical R of forrmulae (Va) and ) is advantageously chosen fromthe
following radicals: - the unbranched dival ent pentyl radical, the |inear
macr onol ecul ar chaipeusfdst e itdieratopiastian pdieymeadsiiook athen being a

nyl on-6; 20 - the unbranched dival ent decyl radical (containing 10 carbon

atons), the ltimewthywolgmipend ar cfaigl wfendile wiidr mopdrastd e potideer bl ock
t hen being a nylon-11; and
and amination of the end hydroxyl groups; the latter

5 compounds are sold under the trade name JEFFAMINES T®

by Huntsman and have the general formula:

A—NH,
R,—~A—NH,
A—NH,

in which:
- R; represents a propane-1,1,1l-triyl or
10 propane-1,2,3-triyl radical,
- A represents a polyoxyethylene radical.
Examples of suitable multifunctional
compounds are, in particular, cited in patent
US 5 346 984, in patent US 5 959 069, in patent
15 WO 96/35739 and in patent EP 672 703.
The following may more particularly be
mentioned:
nitrilotrialkylamines, in particular nitrilo-

triethylamine, dialkylenetriamines, in particular



- the unbranched dival ent undecyl radical 25 (containing 11 carbon atons),
the linear macronol ecul ar chain of the thernoplastic polynmer block then
bei ng a nyl on-12. WO 03/ 002668 - 20 - PCT/ FR02/ 02228 According to a
preferred enbodi nent of the first subject of the invention, the radical R
of fornulae (Va) and (Vb) is the unbranched dival ent pentyl radical, the
l'inear macrorp eEUgy2dtal N of the 5 therjmpl astic polgmy'ﬁﬁdyygjjfylbelng
a nylon-6. The nononer mxture resulting 1n the |linear nacronolecular
chains of the invention may include other conpounds, such as chain

stoppers, catalyshs At Addiitdd S r SHoh, Bshdd ghtawtabl ldgers, heat
stablllzers 10 and delustrants. According to one particul ar enbodlnent of

the second vardani, fy it ddtsd %g%lecéhé)f 1 AW §5Hd Al B e BV ER@0e

nmol ecul ar mass of %gﬁé}ﬂeegar rré%lr onol ecul aa} ]kcgﬁll n ?és%bet vveeir}?ZOO a%d 50000
g/ nol , preferg @&QE?’—OPOB—%&PA Aeoprging to a variant of
t he flrst subﬁ%l éﬁétﬁualnvengﬁ% %e thernnﬁrastlc pol ymer bl ock may

conprise both star- or H configured nacronol ecul ar chains and |inear

macr ool ecul ar chai ns higndesh 20 ogRidiate REEOTSHE Nthd wanet hesrpasti cul ar
enbodi ment of the first subject of the invention, the nodified pol yner
conpri sesg apatmfrom star- or Hconfigured macronol ecul ar chains having a
mul ti functional core 25 and/or |inear macronol ecul ar chains having a

di functional core, |ineg, MeQCERP))EcW-ACH: haiMms( (T, ) ,—NR2) 2

in which
R is a hydrogen atom or a - (CH;),-NR'; group,
in which
10 R! is a hydrogen atom or a - (CHz),~NR®;, group,
in which
R? is a hydrogen atom or a - (CHz).-NR’; group,
in which
R? is a hydrogen atom or a -(CH),-NH, group,
15 n being an integer between 2 and 6 and

X being an integer between 2 and 14.

n is preferably an integer between 3 and 4, in

particular 3, and x is preferably an integer between 2

and 6 inclusive, preferably between 2 and 4 inclusive,
20 in particular 2.

Each radical R may be chosen independently of the

others. The radical R is preferably a hydrogen atom or

a —{CH,),-NH> group.

Mention may also be made of multifunctional compounds
25 having 3 to 10, preferably 3 or 4, carboxylic acid

groups. Among these, compounds having an aromatic



containing a nmultifunctional and/or difunctional core. WO 03/ 002668 - 21
- PCT/ FRO2/ 02228 These |inear macronol ecul ar chains not containing a

mul tifunctional and/or difunctional core are especially |linear polyan des.
The pol yal kyl ene oxi de PAO bl ock of the first 5 subject of the invention is
preferably linear. It may be chosen from polyethyl ene oxide,

pol ytri met hykene3giodgegnd pol ytetranet hyl ene oxi de bl pokyFROR /2228l ock is
based on polyethylene oxide, it may have propylene glycol units at the ends

of the bl ock. The pol yal kyl ene 10 oxi de block is preferably a pol yethyl ene
oxi de bl ock. The average nol ecul ar masses of the thernoplastic pol yner

bl ocks and pelnyaldey hente ravdyvdd il aaksy afrd hperd frevwerdd ,0nf aaye teenpler y
different. However, preferably they are simlar to each other. 15 The

aver age nol eddnaylnasspdititile RAGHaowksyli,s pfearabland et meadre 200 and 2000
g/nol. At |east some of the free ends of the macronol ecul ar chains of the
first subjectraoficeies,i muemeterarwsldnkarato golgtiddawe oxi de bl ocks. The
20 free ends of the nmacronol ecul ar chai ns denote hoth: the ends, of the

t her nopl ast i ®ipoinidEmeor aeHes or Jé‘éij?ﬂéwt g q-ﬁ%kredjdeR}h%“ec'or@“t% ends of
the core V\:hl ch are not linked to therno astl c Wranches or
segnent s, 2i n VRS I iR AE G5 | htXFe’-”f FFRPE "¢ he

T near-type. RSN BENETRe WD Go2tas ol s t“eﬁ%@%mhi?ﬁs“'y
both free ean §ﬁ3ﬂr§3|blp en§E% %ﬂ§8§¥%8£§11c acid, acids derived
from phthalocyanine and from naphthalocyanine,
3,5,3’,5" -biphenyltetracarboxylic acid,
10 1,3,5,7-naphthalenetetracarboxylic acid,
2,4, 6-pyridinetricarboxylic acid,
3,5,3’,5" -bipyridyltetracarboxylic acid,
3,5,3’,5" -benzophenonetetracarboxylic acid,
1,3,6,8-acridinetetracarboxylic acid, and more
15 particularly still trimesic acid and 1,2,4,5-benzene-
tetracarboxylic acid.
Mention may also be made of multifunctional compounds
whose core is a heterocycle having a point of symmetry,
such as 1,3,5-triazines, 1,4-diazines, melamine,
20 compounds derived from 2,3,5,6-tetraethylpiperazine,
1,4-piperazines and tetrathiafulvaleneé.
Mention may more particularly be made of
1,3,5-triazine-2,4, 6-tri(aminocaproic acid) (TTACA).
According to a preferred embodiment of the
25 first subject of the invention, the multifunctional
compounds are chosen from 2,2,6,6-tetra- (B-

carboxyethyl) -cyclohexanone, trimesic acid, 2,4,6-tri-



chains are |inked to polyal kyl ene oxi de bl ocks. The pol yal kyl ene oxi de
bl ocks of the invention are |linked to the thernoplastic polynmer 5 branches
or segnents and/or to the core of the thernoplastic polyner block by a
coval ent bond, via an am de group or a group of another kind. According to
a preferred enbodi mrent of the first subject of the invention, all the free

ends of 10 the @AGOeBRleacUl ar chains af jighe ther mopl aspeg/pRbRyB22R2IgB0CK are
| inked to a pol yal kyl ene oxi de bl ock. The present invention also relates to

a process for preparing the polyner described above, this being the second
subject of the invention. 15 It consists in making the follow ng react: on
t he one hand,(apahyalapioane a@didle 1hl3naks yiessessiamg rieantines tterIm nal
functional groups B; on the other hand: 20 - thernoplastic polyner

macr onol ecul ar, sehaitknepadisesisieng at | east reactive term nal functiona
groups A and/or - compounds of at |east two types: 25 ~ nultifunctional
and/ or difunctional comheumdsicmerpmisituye egctuafundt isgml~ gtodps A WD
03/ 002668 - 23 - PCT/ FR02/ 02228 nonomers each conprising reactive
functional gronfs oM el MBS caemae cal lidte it §he yirsre ot i%G%hg
reactive functional groups A and B, 5 the functional groups A and B

possi bl y P eadtficdgdeo gatieer qaEqundshe Y Ak Anidr o%(tiQRPGBW%Cks to the

t her nopl asti c pol.ymer macyonp].ecul ar chains a dﬁg{ t he DNOITEI S and/ or the
t her nopl ast | CEFANTES 9E G i HedSd 1D 1 YUY sufficient

to 10 carry %@55f§%£g¥¥¥gé¥gtgﬁgmgglégg¥§%e§qlous functional groups

According to a second variant of the first
subject of the invention, the thermoplastic polymer
10 block comprises a linear macromolecular chain
comprising a difunctional core and at least one
thermoplastic polymer segment linked to the core.
These linear molecular chains are obtained by
using a difunctional compound having two identical
15 reactive functional groups. This compound may be used
as comonomer in the presence of other monomers in a
polymerization process. It may also be melt-blended
with a polymer during a extrusion operation.
The linear macromolecular chains comprise a
20 difunctional core and at least one thermoplastic
polymer, preferably polyamide, segment. In general, the
linear macromolecular chains have a difunctional core
and two thermoplastic polymer, preferably polyamide,
segments. The segments are linked to the core by a
25 covalent bond, via an amide group or a group of another
kind. The difunctional core is an organic or

organometallic chemical compound, preferably a hydro-




Everyt hi ng descri bed above relating to the pol yal kyl ene oxi de bl ocks is
identically valid here in the case of the second subject of the invention.
15 According to a first variant of the second subject of the invention, the
t her nopl asti c pol ymer macronol ecul ar chains are star- or H configured
chains and/or |inear chains. Everything that was descri bed above in regard
to the star- o o7 fgggured macro 20 _mglecul ar chai ns peip /ipR 02g@2223 8t 0 t he
linear chains is identically valid here in the case of the second subject
of the invention. According to a second variant of the second subject of
the invention, the polyal kyl ene oxide bl ocks 25 are nmade to react with the
NMONONers resWalid iddndttidd &R gsdd 3 o) ViRf 1 utied ara ecdd eom< haidis  of

t he thernoplastic polynmer block of the invention. The WO 03/ 002668 - 24 -
PCT/ FRO2/ 02228 RV1QIErhd Beguesitiommy d itleedul Thd wegnanad arel/ or

di functional conpound conprising reactive functional groups A and nononers
each conpri siprg fleemdtliw e dlyretiiden athagimoupsThe agfch Brs Than storohe¥y I resul ti ng
in 5 the thernoplastic polymer macronol ecul ar chains are, for exanple,

i ntroduced i rthe squieyrher iazet irore fmecii cunkEmidRy P g K eHee oxi de

bl ocks. The nultifunctional and/or_difunctional conpound may or may not be
i ntroduced sitrpe efeddisise witpimed Qhdrh e PoAMEIL LIRR I MY YEkave
functional groups A and B. Preferably, the | tifunctional and/or

di f uncti onal CorFHHR] 3% d5t r%@é@%ﬂ%r% DHEC Hthom?S havi ng
reactive functional graqups A.and B. According to a third varian f the
second 15 subject of t qorféelrﬂq o e %ﬁvgﬁlfgﬁ%neéﬁ%%? Sy o%ésa?fr:e nmade
to react with..conpounds resulting .in the ther I i.c.pol yner

macr onol ecul %’lrc%rg;isﬁls%joefat hoég t%heerqr%op eal{sk(ll%rb’poﬁesre?ls‘%%%k of the invention.
These CPWPOU%%SCPJH?O#JEJ% tdfinetd Onale and Qo {Unet 1oNedk 205 compound
conprising reactive functional groups A and a thernopl astic pol yner

conpri si fg reagtde Jdinedn QNal ol HURSS Ao @Nébdh 1 Jhese, Lorpounéisngray, for
exanpl e, be blended w th the pol yal kyl ene oxi de bl ocks during an extrusion
operation. 2% dzastePolaldod edwngxd stendd ock may include one or nore
reactive termnal functional groups B. Preferably, each pol yal kyl ene oxi de
bl ock contai ns one i N0 DHDOAEEE on 2oomp RGTd FRORY 02228y rieect | ve t er m nal
functional group B. As exanples of polyal kyl ene oxi de bl ocks, nention nmay
be made of blicddkest jomrsks e algl e Aamatel oraktdveupsincho ol fxpoupheuch as
JEFFAM NE M 10000 or JEFFAM NE M 20700. 5 The term nal functional groups A
and B are prefwinh| fungt ienar Teewoxand cthei e Foeeyl bhatCHf oups. Accordi ng
to one particular feature of the second subject of the invention, the

t er mi nal JPunctyHat o bupCY®ar e carboxylic acid functional 10 groups when
the termnal functional, groups B are.am ne functional oUpS,.and vice
versa. The thernopl asti® d‘b‘?rg?f%‘?r%fo? h]gé}frﬂ\ll AT g)\(]a)na?/n yeoﬂsgvdbgy itself or
as an el enent efo a, conposition. This thernoplastic polynmer may be 15
particularly Used as an additive in pol ynmeric cqgpositions, conprising a
polymeric matrix. In partgcel.af, {Ma)is usedP{—l;C‘f he p(Mh}meri C conposition as
a conmpound to nodify the hydrophilicity and/g{ antistatic properties of the
pol yneric conposition. The 20 advant ageous pétyneric matrices of the
conpositions of the invention are thernoplastic polyners, especially

pol yami des. It is knownt®o"2h®Re skilled in the art that polymers such as

pol yani des, pol yesters, polyolefins and, in partjcylar, PVC form part of
the 25 gPBup of t her mopt SRt FEPERAGHES o8 substituted S

unsubstituted, aliphatic, cycloaliphatic or aromatic
hydrocarbon radical containing from 2 to 36 carbon
atoms and possibly including heterocatoms;

e Y is a primary amine functional group when

25 X is a carboxylic acid functional group;



WD 03/ 002668 - 26 - PCT/FR0O2/ 02228 The third subject of the invention
therefore relates to thernopl astic pol ynmer conpositions conprising at

|l east: a first hydrophilic thernoplastic polyner 5 as descri bed above or
obt ai ned according to the process descri bed above; a second thernoplastic
pol yner, such as PA 6 or PA-6,6 for exanple. The second thernoplastic
polymer of the H3/00%Res tion is preferahly a polyanldQCTyﬁgquprQBde may
be chosen fron1ny|on 6, nylon-6,6, nylon-4,6, nylon-6,10, nylon-11,

nyl on-12 and bl ends and copol ynmers based on these polyners. The
conpositions according to the invention 15 are preferably obtai ned by the
mel t - bl endi ng of the secand st heroawplcasiliic paiyrefundtiilvridie gagound

nodi fying the hydrophilicity and/or antistatic behaviour. The bl end nay,
for exanpl e, whenpxoduced pusinag varanedter dergt ifcoralexanplge. a si ngl e- screw or
twin 20 screw m xer. The proportion by weight of nodifying conpound in the
conposi tion is preferaliihe beneerst ehd@ouia (M conp&itions according
to the invention have a norphology in which inclusions of the nodifying 25
conpound ar e airgesrsad Wit R vamssias %@%&Wﬂ%m by WD 03/ 002668

- 27 - PCT/ FRO2/ 02228 Apart fromthe nodify conpound, the co 05|t|ons
may i ncl uBle dcHemedddiatings Usicw d§cd3(§1“l?star %r Sos Refite étflﬁsg heat or
| ight stabilizers, heat pr ot ctlon agents, ant|n1crﬁ4% 5 .a ents

antisoi | i ng RFORESSetics A Do JRCUSHR £99 #T9E i n no way

S T o O o pe o st o el

the polymer ff é¥9merlzatlon and melt polycondensation.

The difunctional compound - the monomer

10 resulting in the linear macromolecular chain of the
first subject of the invention - may be chosen from
compounds represented by formula (VI):

Z-A-R1-B-7 (VI)
in which:

15 ¢ R; is a hydrocarbon radical comprising at
least two substituted or unsubstituted, aromatic or
aliphatic, linear or cyclic carbon atoms, and which may
include heteroatoms;

e A and B are covalent bonds or aliphatic

20 hydrocarbon radicals containing from 1 to 6 carbon

atoms, A and B being identical or different; and

e 7 is a functional group chosen from the
amine functional group and the carboxylic acid
functional group.

25 The radicals R; and A are preferably methylene

or polymethylene radicals, such as ethyl, propyl or




— - s

10 degradation in contact therewith. The titaniumdioxide may be used by
itself or in conbination with other delustrants. The proportion by wei ght

of delustrant in the conpositions may be up to a few percent. For exanpl e,
it is between 0.2 and 0.50 for an effect 15 called "sem -dull™, between 0.5
and to for an effect called "dull" and between to and 30 for an effect
called "full ypglups/00F6e®Pt @i N what is_regarded as a hiﬁ&g}ﬁg@&/dizfglness,
t he wei ght concentration is generally greater than 0.70. 20 It is also
possi ble to use zinc sul phide particles as a delustrant, or else a titanium
di oxi de/ zi nc sul phide m xture. The invention also relates to yarns, fibres
and filament sp@byai Pedi bY1 SPi BRI A0p31 GORPASkY1 ORe 2SS bedcBbaye. These
yarns, fibres or filanents are produced using standard spinning techni ques
starting withtige N eydoye€RPDEnS| Agdibgl second thernoplastic WD 03/ 002668
- 28 - PCT/ FR02/ 02228 pol ynmer and the conpound for nodifying the
hydrophilicity and/ or amnsiathimapehavnade. ofhadspionangdnmay be carried out
i medi ately after the polymer has been polynerized, the latter being in the
5 nelt form éyamxieusfon dhfeughispihnepepgundt snayabéepfodutke from a
granul at ed conposite conprising the nodifying conpound and the pol yner. The
modi f yi ng Sconpbouemt k@ - be i ncorporated into the polymer nelt before the

spi nning operation, in the formof a 10 concentrated m xture in a polyner.
Any of the means of incBRrpofthfrngtLeAPOURAEPPREE Ba2BoP§meRrtEBIBESEpun” can

be used. Spinnin rocesses are known. |In short hey consist.in extrudin
t he nDItenpnaf%F?% amﬂf%ughn591§h§pWﬁﬁEP§? Rb ?ﬂi E%FFﬁbnghgh?ilanents °

obtained. The filanents _are. general ly_ rade_tp, converge.hene tk

spi nner et andlé?%aﬁaT%%F%ﬁéégcﬁgafpcuﬁﬁ%rﬁg ?P%a ﬁ%ﬁﬁglgﬁéh%égtdggmjng,
texturizing, E&Z%Qg’iﬁ@&a%hggmogaﬁ%PgmiQEh 'PgséﬂgiHSaHPsﬁhé'”g
treatnents. The treatnments 20 may be carried out on a“relatively small

nunber of; of i | gEEPbRe180h1 8Pe-HRIM agt UhgyOh1¥8T BE fAEr6YABBHG, iArtAB a
| arge nunber of filanents joined together in the formof a cable, lap or

roving, for examp|eifhes hhgirenvéasbupeisingi bhesionehlkocked cable. 25
These conpl enentary operations may be carried out continuously and

i ntegrated i nhactbeosptabangcHeyhceIinothenyabeeeacased aut ekRatraberse. The
list of WO 03/ 002668 - 29 - PCT/FR02/ 02228 operations subsequent to
spinning is ialhowiway thei tomgoufitieapdr hbe Libees veckphadentdaaccording to
the invention nmay be used for the manufacture of 5 textile surfaces. The
conposi ti ons agadvndiagbeomehe-bherdefdonanahebusaded for producing fl ocked
surfaces. The flocked fibres consist in this case either exclusively of

fibres offX he conpositi6icatediaphgRt 85t Re*PHVRRL (¥A) BRAcIN8) stSpartial Iy
}?F;ﬁg;isigb%ggﬁggg%$%§¥gTy“@ﬂgsgkh??o%iQ &S¢0l P8 aLNSnah LRI ES and
- the unbranched divalent pentyl radical, the
linear macromolecular chain of the thermoplastic
polymer block then being a nylon-6;
20 - the unbranched divalent decyl radical
(containing 10 carbon atoms), the linear macromolecular
chain of the thermoplastic polymer block then being a
nylon-11; and
- the unbranched divalent undecyl radical
25 (containing 11 carbon atoms), the linear macromolecular

chain of the thermoplastic polymer block then being a

nylon-12.



t he conposition exhibit enhanced hydrophilicity and/or antistatic behaviour
over that of the unnodified polyner, especially unnodified polyamde, with
good 15 retention of these properties after dyeing and/or washing. The
yarns, fibres or filaments according to the invention are in particul ar
suitable for manufacturing textile articles. They may al so be used 20 for

manuf act uri ngyy” Wy oA Pets. The invention al so rel gicay Frp291022¢lges

formed from conpositions such as those descri bed above. The conposition of
the invention, when it is prepared using an extruder, nay be conditioned in
the 25 form of granules. The conposition or in general nore specifically
the granules is or are pddeydiedy tto ke graafetkdly amastbindntprof egses
involving nelting in order WO 03/ 002668 - 30 - PCT/FR02/ 02228 to obtain
articles, sudims fsubjecanqfe tdepmessitiompulld nggdicgled® iah noul di ng and
ext rusi on- bl ow noul di ng. The articles are thus nmade of the conposition. 5
The use of tHemuoripesi tMansratcOioi nigs tthhea hnbrarertedrdimegl et especi al |y
advant ageous when nmanufacturing articles for the autonobile industry, in
particul ar f@emadufrzedindlng iyl ingas nagroRMie G4y il et the
hydrophilicity properties of the mpdi fying 10 conpound of the conposition
may be ad§antté@c§flp§liar§ttlr%§@la}f“%€i%Iké]sc?c}‘FLFrq't%rb%gF%i4 SERP ARIvant ageous of

the i ti ill b I | t.in the light. of th
exampl es gi ven bel ow SO JFBPIRS BRGET i ST 0K EXANPLES 5hpl e 1.

breBal 2100 Sh NS SFLOLS SOPTAAMT BR BELANT g Lol ow s
St 5 AL A sl R S Neienpescargo 1o
hypOphOSphorQHﬁdfgéJés, such as light stabilizers, heat stabilizers
10 and delustrants.
According to one particular embodiment of the
second variant of the first subject of the invention,
the average molecular mass of the linear macromolecular
chain is between 200 and 50000 g/mol, preferably
15 between 500 and 3000 g/mol.
According to a variant of the first subject
of the invention, the thermoplastic polymer block may
comprise both star- or H-configured macromolecular
chains and linear macromolecular chains blended
20 together.
According to another particular embodiment of
the first subject of the invention, the modified
polymer comprises, apart from star- or H-configured
macromolecular chains having a multifunctional core
25 and/or linear macromolecular chains having a
difunctional core, linear macromolecular chains not

containing a multifunctional and/or difunctional core.




WD 03/ 002668 - 31 - PCT/FRO2/ 02228 The reaction m xture was heated to 220C
in nitrogen at atnospheric pressure and kept at this tenperature for 30

m nutes. 352 g of JEFFAM NE M 2070 were then 5 gradual |y added over 20

m nutes. The reaction m xture was heated to 260C and kept at this
tenperature for 1 h. Next, a vacuumdown to a pressure of 5 nmbar was

gradual l'y i mprs el Qoddes systemover 1 B 10 The syst ecgrrR02W22pHE On a
pl ate. Exanple 2: preparation of a hydrophilic tribloc |inear polyam de The

following were introduced into a 15 one-litre autoclave fitted with a
mechani cal stirrer: - 350 g of E-caprolactam- 12.92 g of adipic acid - 0.7
g of ULTRANOXTZ3& -1 i3 tilmanfr aindie oM V4 mattenirss hypophasphiorous 20 aci d. The
reaction m xture was heated to 220C in nitrogen at atnospheric pressure and
kept at this mamishatatrieofadr B0/ mutieSin@Sdone bf cdfd-FRAM NESIM QOFDL wer e
then 25 gradual |y added over 40 m nutes. The reaction m xture was heated to
260C and keptliateatipphyampiedegure for 80 min. Next, a vacuum WO 03/002668
- 32 - FCT/ FR0O2/ 02228 down to a pressure of 5 nbar was gradual |y inposed on
the systemover 1 h. TH swealemlasleterreids O P ek ©f stitkahpr et 3:
preparation of a hydrophilic star confjgured_polyam de The foll ow ng were

i ntroduced i MPEEI0C M theadtentien e]osgvﬁ’ﬁﬁégr Naht RSAT st 1t rBFY °

be chosen from polyethylene oxide, polytrimethylene
oxide and polytetramethylene oxide blocks. If the block
is based on polyethylene oxide, it may have propylene
glycol units at the ends of the block. The polyalkylene
10 oxide block is preferably a polyethylene oxide block.

The average molecular masses of the
thermoplastic polymer blocks and polyalkylene oxide
blocks of the invention may be very different. However,
preferably they are similar to each other.

15 The average molecular mass of the PAO blocks
is preferably between 200 and 2000 g/mol.

At least some of the free ends of the
macromolecular chains of the first subject of the
invention are linked to polyalkylene oxide blocks. The

20 free ends of the macromolecular chains denote both:

= the ends of the thermoplaétic polymer
branches or segments linked to the core;

= the ends of the core which are not linked
to thermoplastic polymer branches or segments, in other

25 words the free reactive functional groups of the core.

When the thermoplastic polymer block of the

invention comprises only linear-type macromolecular



- 59.4 g of E-caprolactam 10 - 87.6 g of JEFFAM NE M 2070. The reaction
m xture was heated to 260C in nitrogen and at atnospheric pressure and kept
at this tenperature for 4 h. 3.1 g of 1,3,5-benzenetricarboxylic acid were
15 added. The m xture was kept for two hours at 260C in nitrogen. A vacuum
down to a pressure of 38 nbar was then gradually inposed on the reactor

over 30 mn. ¥Pod2ebed: preparation ef, hydrophilic Bar2Z@re2ype2a ons
Mat eri al s used: Polyam de Al: nylon-6,6 containing 0.3 w% titani um

di oxi de, having a relative viscosity of 41 (nmeasured with 8.4% of po7;yner
in 900 25 formc-acid): Additive Bl: hydrophilic star-configured pol yam de
of Exanple lichai¥e,0¥RFRe idls FCHHRAZ/M2A2 Snahsithinio Mec T ahydr ophi | i c
tribloc |inear polyam de of Exanple 2; Additive D. JEFFAM NE M2070 sol d by
Hunt sman; a rcvadors paleyieEmked ta qurlopillenierte axiidky dilndlene oxi de rati o of
10/ 32, the average nol ecul ar mass of which is 2000 g/ nmol. G anul es
conprising the pol yanm dieand lord kaflarse caddia ibdexkieraf grlepar ed by
extrusion in a twin 10 screw extruder with each of the constituents being
fed i n granuligviegytrhonTiRe ec dripdesid itoh S heh = it 5 PYIXRIE in Tabl e 1.
Tabl e 1 Exanpl e 4Exanpl e 5Conpar at i ve)ExarrpI e 6Pol yam d

A1900900980( WG iAFe BERINHES A Yo (W e grore of the

thermoplastic polymer block by a covalent bond, via an
amide group or a group of another kind.

According to a preferred embodiment of the
first subject of the invention, all the free ends of

10 the macromolecular chains of the thermoplastic polymer
block are linked to a polyalkylene oxide block.

The present invention also relates to a
process for preparing the polymer described above, this
being the second subject of the invention.

15 It consists in making the following react:
e on the one hand, polyalkylene oxide blocks
possessing reactive terminal functional
groups B;
e on the other hand:
20 - thermoplastic polymer maéromolecular
chains possessing at least reactive
terminal functional groups A
and/or
- compounds of at least two types:
25 = multifunctional and/or difunctional
compounds comprising reactive functional

groups A



Yarns were nelt spun at 285C fromthe granul es prepared. The yarn was wound
up at a rate of 4200 mMmn and had a |inear density of 45 dtex for 10
filaments. The filanents from several wound packages 20 were woven so as to
fform socks 5 cmin dianeter. WO 03/002668 - 34 - PCT/FR02/ 02228 The

noi sture uptake of the conpositions was neasured by weight variation after

a residence fdyPfodlsdwurs i n a chanbess condi ti oned tgpqeyprdBld228
hum dity of 94@6aﬂi300 or 54% at 30C and then held 5 form?é h in an oven

regul ated to 80C at a pressure of 7 mmof nercury. The npisture uptake is
calculated as follows: Misture uptake = (wet mass - dry mass)/dry nass;
the results are given in Tabbemdnohrkallaeh? doxprilsdsdbeactive
(conparative) Moi sture absorption at 94 09. 0%8. 107: 8%\bi sture absorption at
5492. C0l. 99%2: G0 The adhesi onfuictihenadditowves A candeB natdi/xria det er mi ned
by the difference in weight before and 15 after washing. The washi ng
operation sinulates the treathemaeplasiticeobyrnelnctompyihanve under gone:

dyei ng, washing. 4 g of the conposition were ground at cryogenic
temperature with a RETSCH Ux¢activ rfungelomavnoams gh i aderBfitted with a

1 mm nmesh. The powders were then dried at 80C for_ 48 hours and wei ghed. A
10% 5 the functional groups A and B possibly reacting

together to fix the polyalkylene oxide blocks to the
thermoplastic polymer macromolecular chains and/or the
monomers and/or the thermoplastic polymer;

and the above is heated to a temperature sufficient to

10 carry out the reaction between these various functional
groups.

Everything described above relating to the
polyalkylene oxide blocks is identically valid here in
the case of the second subject of the invention.

15 According to a first variant of the second
subject of the invention, the thermoplastic polymer
macromolecular chains are star- or H-configured chains
and/or linear chains. Everything that was described
above in regard to the star- or H-configured macro-

20 molecular chains or in regard to the linear chains is
identically valid here in the case of the second
subject of the invention.

According to a second variant of the second
subject of the invention, the polyalkylene oxide blocks

25 are made to react with the monomers resulting in the
thermoplastic polymer macromolecular chains of the

thermoplastic polymer block of the invention. The



WD 03/ 002668 - 35 - PCT/FRO2/ 02228 solution in demneralized water (4 g of
powder for 36 g of water) was prepared. The solution was then kept stirred
by magnetic stirring at 500 rpmfor 36 mnutes at roomtenperature. The
solution was then filtered 5 over a No. 11 (PROLABO) filter and both the
filtrate and the cake were dried at 80C for 48 hours and wei ghed. The

wei ght | oss (amyuntyoglegased) was then gal cul ated: 10 Wi 92 228( MSS
bef ore washi ng - ZB.SS after washi ng)/ mass before washi %S.WT glzgesul ts are

given in Table 3. Table 3 Exanpl es45(conparati ve) Anrount rel eased
(Wm9%5.0%5. 0%0. 0o 15 Exanples 7-17: preparation of hydrophilic PA

conposi ti ons pMalcaldrdl S nUeREs tRelry arfieda: A2 mu i t6 RNt &ldd Mg no ti tani um
20 di oxide, having a relative viscosity of 41 (nmeasured with 8.40 polyner
in 900 form gigeindtionQl YakpdanAB compsing meenitaive nnricthoral titani um
di oxi de, having a relative viscosity WO 03/ 002668 - 36 - PCT/ FR02/ 02228
of 41 (neasuigedupist & &rdb npoloprears a0 dmrmi ciracimdgctHote/am de A4: nyon-6
containing |ess than 0.03 wto titaniumdioxide, having a relative viscosity
5 of 2.06 (mgaswrtacnsilt lyrcupsol?y eerd it JU% sudrpmeat eAwEingdin i ve B2:
hydrophilic star-configured pol yam de of Exanple 3. Yarns conprising the
polyanideSan¢h@n¢h@&mqmjast1c polymer macromolecular chains are,
for example, introduced into a polymerization medium
containing polyalkylene oxide blocks. The
multifunctional and/or difunctional compound may or may
not be introduced simultaneously with the other
10 monomers, having reactive functional groups A and B.
Preferably, the multifunctional and/or difunctional
compound is introduced after the other monomers having
reactive functional groups A and B.
According to a third variant of the second
15 subject of the invention, the polyalkylene oxide blocks
are made to react with compounds resulting in the
thermoplastic polymer macromolecular chains of the
thermoplastic polymer block of the invention. These
compounds are the multifunctional and/or difunctional
20 compound comprising reactive functional groups A and a
thermoplastic polymer comprising reactive functional
groups A and B. These compounds may, for example, be
blended with the polyalkylene oxide blocks during an
extrusion operation.
25 Each polyalkylene oxide block may include one

or more reactive terminal functional groups B.

Preferably, each polyalkylene oxide block contains one



4 - T T T

10 additives were prepared by blending, in a single-screw spinning extruder
with each of the constituents being fed in granule formand nelt spinning
at a tenperature of 285C or 260C in the case of nylon-6,6 and nyl on-6,
respectively. The yarn was wound up at a rate of 15 4200 mmin and with
various |inear densities. The conpositions thus produced are given in Table

4. WO 03/ 0Q6 e PCT/ FRO2/ 02228 ,Tahl e 4 Exanp '
Addi ti veLi near g?%?P%& of the a n(mﬂ@@(&%@@Nunber of d?ggégggggﬁggge

filament s7A2- 930B2- 7078238A2- 930B2- 7%78689A2- 94. 5%B2- 5. 50443410A1- 930B2- 707
82311A3- 93%B2- 7% 86812A3- 94. 50B2- 5. 50443413A4- 94. 50B2-5. 50441214A4- 960B2- 4%

441215A4- 94082694412 1oMri9B0BI AR5 b2 AB2 6055 B sHie awit ure upt ake

of the conpositions was neasured in the sane way as in the Exanples 4 to 6,
at 5 a rel atipsg yaumydiene ofxiW/0AlocIRC, memtiewers; pepeards &S fol lows: 4 g
of conposition were ground at cryogenic tenperature with a RETSCH
U tra-centri folgekéMpb33@ sgriimyderm fantitred ndadt ivel fumateisina ITtgr puwder s wer e
then 10 dried at 80C for 48 hours and wei ghed. The results are given in
Table 5. WA GG2GHEFFAMISE MPCTHRD 26 0222BFAMBIR B 2070®.
Exanpl es7891011121319151617949%9- 9- 8- 9- 9- 8- 98. 59. 58. 29. 6nvi st ur e9. 29. 28. 59. 2
9. 28. 5absorp-tion(% The terminal functional groups A and B are
preferably amine or carboxylic acid functional groups.
According to one particular feature of the
second subject of the invention, the terminal
functional groups A are carboxylic acid functional
10 groups when the terminal functional groups B are amine
functional groups, and vice versa.
The thermoplastic polymer of the invention
may be used by itself or as an element of a
composition. This thermoplastic polymer may be
15 particularly used as an additive in polymeric
compositions, comprising a polymeric matrix. In
particular, it is used in the polymeric composition as
a compound to modify the hydrophilicity and/or
antistatic properties of the polymeric composition. The
20 advantageous polymeric matrices of the compositions of
the invention are thermoplastic polymers, especially
polyamides. It is known to those skilled in the art
that polymers such as polyamides, polyesters,

polyolefins and, in particular, PVC form part of the

25 group of thermoplastic polymers.



The adhesion of the additives to the matrix 5 was deternmined in the sane
way as in Exanples 4 to 6. The anount rel eased (wo) fromthe conpositions
of Exanples 7 to 12 is less than 6, that fromthe conpositions of Exanples
13 to 17 being less than 0.3. 10 Exanples 18-13: preparation of hydrophilic
pol ymer conpositions Materials used; A5: polyethylene terephthal ate

(reference 1{oMpYYbeRkesAb: pol ybutyl enegt er epht hal at epcsgrroel/vRR2BY| ENE
(reference PROFAX 6301); Additive B2. Granul es containing the polyner and

one of 20 the additives were prepared by extrusion in a twin WO 03/ 002668
- 39 - PCT/ FRO2/ 02228 screw extruder with each of the constituents being
fed in granule form Theecampes subiedthus pheduesdtrariergittesrdfivrkabl e 6.
The noi sture uptake of the conpositions and the adhesion of the additives
to the 5 mat relawerse toe ttéremmogd acrt igowddrymam ddmgpcsdirsiomesy as i n Exanpl es 7
to 17. The results are also given in Table 6. Table 6

Exanpl es181920ap2223gomtarl@asdonpar a- (conpara-tive)tive)tive) Pol ynmer A5- 90%
AG- 90%A7- 90%A5- 1009%A6- 100%A7- 100% wt % ) Addi ti veB2- 10%B2- 10%82- 10% - (W %9 99
%moi st ur el. 10. 40. 70. 5- 0. ZafdESit MY RPRIGUR rdeeRasrd a3t 3 Rolsfens ) WO
03/002668 - 40 - PCT/ FR02/ 02228 CLAIMS 1. Ther rmrpl,asti C pcﬂgrrer cor’g)ri si ng
a t her nop? as@isc SR hIEER aF SPhadagd Greording to the proces

described above;
¢ a second thermoplastic polymer, such as PA-
6 or PA-6,6 for example.
The second thermoplastic polymer of the
10 composition is preferably a polyamide. The polyamide
may be chosen from nylon-6, nylon-6,6, nylon-4,6,
nylon-6,10, nylon-11, nylon-12 and blends and
copolymers based on these polymers.
The compositions according to the invention
15 are preferably obtained by the melt-blending of the
second thermoplastic polymer with the compound
modifying the hydrophilicity and/or antistatic
behaviour. The blend may, for example, be produced
using an extruder, for example a single-screw or twin-
20 screw mixer. The proportion by weight of modifying
compound in the composition is preferably between 4 and
20%.
The compositions according to the invention
have a morphology in which inclusions of the modifying
25 compound are dispersed within a continuous polyamide

phase.



5 pol yal kyl ene oxi de bl ock, characterized in that: a) the thernoplastic
pol ymer bl ock conprises: a star- or H-configured macronol ecul ar chain
conprising at |east one nmultifunctional core and 10 at | east one

t her nopl asti c pol ymer branch or segnent linked to the core, the core
conprising at |east three identical reactive functional groups; and/or a

l'i near macrogp)l @aybazewaai N, conprisingoyg 15 di functi opalr/¢R02/82228t | east
one thernoplastic polymer segnment |inked to the core; b) the pol yal kyl ene

oxi de bl ock or blocks are linked to at | east sonme of the free ends of the
t her nopl astic polymer block in the follow ng manner: 20 at |east one free

end of the star- or H g@nfvtgiresh QS el ieBulny vddund,haten from anong
the ends of the thernoplastic polynmer branch or segnent and the ends of the
mul tifuncti or@ampeeieions mMayjkdhdlmde pahed kyddine ved daadil ack; 25 and/ or

at least one free end of the |linear macronol ecul ar chain, chosen from anong
the ends of idedust\Wand3d,002668:ired b i-gre@l/sHRIZ02228 tiwrthopl asti c pol yner
segnent and the ends of the difunctional core, is linked to a polyal kyl ene
oxi de bl ock, streft lfizexrsendwadt pueEddineadr agadYidholadulrdccHdiat bei ng 1i nked
to pol yal kyl ene oxi de bl ocks when 5 the thernoplastic pol yner Q%ock

conpri ses5 onlagentfeartiie Hadrehd%d iSar THAHSLE 2ER DA Ast T pol yer
according to_Claim], characteri,zed in that the star-configured

macr onol ecul df-kKehaiThiiss a5k 45 ddhMydtasd SEI4RHHDE 10 obt ai ned by

copol ymeri zati on fro”‘%HEMEEH%bg?eﬁéﬁéamay, in particular contain a

delustrant consisting of titanium dioxide particles
possibly coated so as to protect the polymer from

10 degradation in contact therewith. The titanium dioxide
may be used by itself or in combination with other
delustrants. The proportion by weight of delustrant in
the compositions may be up to a few percent. For
example, it is between 0.2 and 0.5% for an effect

15 called “semi-dull”, between 0.5 and 1% for an effect
called “dull” and between 1% and 3% for an effect
called “fully-dull”. To obtain what is regarded as a
high level of matness, the weight concentration is
generally greater than 0.7%.

20 It is also possible to use zinc .sulphide
particles as a delustrant, or else a titanium
dioxide/zinc sulphide mixture.

The invention also relates to yarns, fibres
and filaments obtained by spinning a composition

25 described above. These yarns, fibres or filaments are
produced using standard spinning techniques starting

with a material comprising the second thermoplastic



conprising: a) a multifunctional conpound conprising at |east three
i dentical reactive functional groups chosen fromthe am ne functional group
and the carboxylic acid 15 functional group; b) nmononers of fornulae (I1a)
and/or (Ilb) below ~U X---R.-Y (11~) Rj ~ (lIIb) 20 ¢c) where appropriate,
mononers of formula (I1l) below Z-RzZ-Z (I | 1 ) WO 03/ 002668 - 42 -
PCT/ FRO2/ 0222, ig3 MyZdEe Z represents ad unctional gr @gr/r@¥/i0p32d 0 that
of the reactive functional groups of the nultifunctional conpound; 5
RZ represent substituted or unsubstituted, aliphatic, cycloaliphatic or
aromatic radicals, which may be identical or different, containing from2
to 20 carbon 16/ AnthPassd Mompaeddidid ted ef pai@nstie 10 Y is a primary
am ne functional group when X represents a carboxylic acid functional
group; or Y Hysiroprarhioxiy cared/ el famct s toatad ¢ grehugpy ivhen. XTiepr esents a
primary am ne functional group. 3. Thernoplastic polyner according to Caim
15 1, char actsgriirzeichg mashdte tdrer Hednduguimete dezteohyl| @ttdartiedai n of the
t her nopl astic polynmer block is an H configured pol yam de obt ai ned by
copol yneri zatnayrfenomas oo hine thzedonphs stagten)Palmyl 10 f Ut onal
conpound conpri sing at

5 melt form, by extrusion through spinnerets. It may be

produced from a granulated composite comprising the
modifying compound and the polymer. The modifying
compound may be incorporated into the polymer melt
before the spinning operation, in the form of a

10 concentrated mixture in a polymer. Any of the means of
incorporating compounds into a polymer to be spun can
be used.

Spinning processes are known. In short, they

consist in extruding the molten material through a

15 spinneret and in cooling the filaments obtained. The
filaments are generally made to converge beneath the
spinneret and are gathered so as to undergo treatments
such as drawing, texturizing, sizing, relaxing, dyeing,
crimping and heat-setting treatments. The treatments

20 may be carried out on a relatively small number of
filaments, for the manufacture of yarns for example, or
on a large number of filaments joined together in the
form of a cable, lap or roving, for example for the
manufacture of fibres or flocked cable.

25 These complementary operations may be carried
out continuously and integrated into the spinning

device, or may be carried out batchwise. The list of



20 least three identical reactive functional groups chosen fromthe am ne
functional group and the carboxylic acid functional group; b) |actans
and/or am no acids; c) a difunctional conpound chosen from 25 di carboxylic
aci ds or di am nes; WO 03/ 002668 - 43 - PCT/FR02/02228 d) a nonofuncti onal
conmpound, the functi onal group of which is either an am ne functional group

or a car boxy élé'g)tl onal group;_t functional dy‘ ¢22d d)
bei ng am ne en the{i uncti onal groupsé%f a) are aci ? t he functl onal

groups of ¢) and d) being acid when the functional groups of a) are ani ne,
the ratio in equivalents of the functional groups of a) to the sumof the

functi onal gr@ggsa@iforps) ANk chudyed Ngo be wveeind - Bs angl o 6fand the 10 ratio
in equivalents of the functional groups of c) to the functional groups of

d) being betveandirdy., and 1.5. 4. Thernopl astic polyner according to daim
1, characterized in that the thernoplastic polynmer block is obtained by
extruding a bl end conpriise ngriend 5 Hibyasi ce, £ DI ahdmet $ ypecobdangedo by

pol ynmeri zati on of |actanms and/or am no acids, and of a nultifunctional
conpound conprlisi gventieastay heeusekntocathe eagribactunet bnal groups
chosen fromthe amne or carboxylic acid functional group. 20 5.

Ther mopl ast i ctemt iierswetares nglhe @reresit anssaeceblund char bleeer | zed in
that tie rmultifunctional conmpound has a tree or dendrjtic structure. 6.
Ther mopl ast i CLRYHED Je20rE igeed bie BFOLFEInHE Sleeked FRELFacesri zed in

that the nmulti 25 functional. conpound.is chosen from cogg ounds represented

by the fornmulBP¢8jocke b%'?%rbz%%%“sml“ BET? FRO27 02 -~ Az Jm (11~
o kPSP IRk e 8L LR e bhtsal Ed T
e P e s B et 190
or a 10 garboxylihenacidnradigabinh@Pdripdés. an i nteger between 3 and 8.
The yarns, fibres and filaments obtained from
the composition exhibit enhanced hydrophilicity and/or |
antistatic behaviour over that of the unmodified
polymer, especially unmodified polyamide, with good
15 retention of these properties after dyeing and/or
washing.
The yarns, fibres or filaments according to
the invention are in particular suitable for
manufacturing textile articles. They may also be used
20 for manufacturing rugs and carpets.
The invention also relates to articles formed
from compositions such as those described above.
The composition of the invention, when it is
prepared using an extruder, may be conditioned in the
25 form of granules. The composition or in general more
specifically the granules is or are intended to be

formed by means of processes involving melting in order



7. Thernopl astic polyner according to Claim6, characterized in that the
mul tifunctional conpound is chosen from 2,2,6,6-tetra((3-carboxyethyl) 15
cycl ohexanone, trimesic acid, 2,4,6-tri(am nocaproic acid)-1,3,5-triazine
and 4-am noet hyl -1, 8-octane diam ne. 8. Thernopl astic pol yner according to
Claim1l1, characterized in that the |inear macronol ecul ar 20 chain of the
thernopl ast i P/ BR2dye0ck is a linear pplyam de obt aippqd pRp2/02228

copol ynmeri zation using a nononmer mxture conprising: a) a difunctional
conmpound conprising two identical reactive functional groups chosen from
the 25 ami ne functional group and the carboxylic acid functional group;

WO 03/ 002668 o 4 taifCHHARRAQ2225d) B iuersxip fordshmee{34gn and/ or  (Vb)
below. X--R-Y (Va) RC-"~ (vb) 5 in which: Rrepresents a substituted or
unsubst i t ut echow@ldiphpt 1itj etoilcaalnqilatiey andrenmtu i dry-es ooar bon r adi cal
containing from2 to 36 carbon atons and possibly including heteroatons; 10
Y is a primmowdrding .f e icoralclgrowmrevisnsX niagde afartdoxyl i ¢ aci d
functional group; Y is a carboxylic acid functional group when X is a
primary am nedmpustitored. group. 9. Thernopl astic polyner according to Claim
15 8, characterized in that Ris a pentyl divalent |linear radical. 10.

Ther mopl aBti ¢ pol ymer ot 1@ HWMP Ot PN RFRISIS P i e hat t he
di functi.onal conpound is represented by formula (VI): 20 Z-A-R1-B-Z (V)
in which: RPﬂ‘éefbHﬂfdr%ér%r?Srpﬁﬁ@alil%ﬁfgﬁ%‘?%%‘f 2§ast two

substituted C%Kanuun aucbtst}r.!fnugt eadftiacrloergatfocr Ot'rhe automobile industry, in

particular for manufacturing body parts. The antistatic
and/or hydrophilicity properties of the modifying
10 compound of the composition may be advantageous in
these articles.
Further details and advantageous of the
invention will become more clearly apparent in the
light of the examples given below solely by way of

15 indication.

EXAMPLES
Example 1: preparation of a hydrophilic
star-configured polyamide
20 The following were introduced into a
one-litre autoclave fitted with a mechanical stirrer:

- 336 g of g-caprolactam

12.31 g of 1,3,5-benzenetricarboxylic acid

0.7 g of ULTRANOX® 236

25

300 pl of a 50 wt% aqueous hypophosphorous

acid.



WD 03/ 002668 - 46 - PCT/ FR02/ 02228 aliphatic, linear or cyclic carbon
atons, and which may include heteroatons; A and B are coval ent bonds or

al i phati c hydrocarbon radicals containing from1l1l to 6 carbon 5 atons, A and
B being identical or different; and Z is a functional group chosen from
the am ne functional group and the carboxylic acid functional group. 11.
Ther nopl ast i go@yR2egrcording to one 13 of Cains 8 perleroRhadzeeerized
in that the average nol ecul ar mass of the |inear nacronol ecular chain is
bet ween 200 and 50 000 g/nol. 12. Thernoplastic polynmer according to one of
t he preceding clains, characterized in that it 15 conprises |inear

pol yam de macronol ecul ahechaidts itol reiortudeN i Medtdding i20@1C and/ or

di functl onal cores. 13. Thernopl astic polymer according to one of the
precedi ng cl aiitogemractaamogthd m d hatedsherpandlbegterse: aide bl ock i s

|l inear. 20 14. Thernopl astic pol yner according to one of the preceding

cl ai s, char acgraragthrien fidrat3G heirpoiasl kyl ene oxi de bl ock is a

pol yet hyl ene oxi de bl ock. 15. Thernopl astic pol ynmer according to one of the
precedi ng cl ai ms, char af%rd 2dd JWRWNEt@eMZ%OiQeW%QQ EBEBcul ar mass of

t he pol yal kyl ene oxi de bl ock is between 200 and 2000 g/ nol . WO 03/ 002668
- 47 - FCY/ FRoADEY pelderhe&yiipl E5 @ Wdi§mer according to one of the
preceding clains, characterized in that all the free ds $ he

macr onol ecul ar chain of 1§ & $3ErilbIESt T DA 3Hete treocgEc r%g(?i%{%’bdto as
pol yal kyl ene _oxi de bl

ck. 17. Prqcess for prepatl a the I | ¢ pol yner
accordi ng to KGR &t ttﬁblsprte% %rleaiéﬂsr, THkr Z\gz ng’l zaedvallén' % Ea@‘ﬁle
foll owi ng are nmade_ to ct; gpg pgﬂg] y. o) 4} bl ocks 10
possessi ng rg:éDCta} \Pertetse%lflnaenacfffétjg“é%}gna oupsa]lg‘gL %ﬁ%eg&o? er hand: -

ther mopl asti G pgl vdBer gfol ecul ar chains possessing at |east reactive
term nal functional groups A 15 and/or
10 The system was then cast on a plate.

Example 2: preparation of a hydrophilic
tribloc linear polyamide
The following were introduced into a
15 one-litre autoclave fitted with a mechanical stirrer:

- 350 g of e-caprolactam

12.92 g of adipic acid

0.7 g of ULTRANOX® 236
- 300 pl of a 50 wt% aqueous hypophosphorous
20 acid.

The reaction mixture was heated to 220°C in
nitrogen at atmospheric pressure and kept at this
temperature for 30 minutes.

354 g of JEFFAMINE® M 2070 were then

25 gradually added over 40 minutes.
The reaction mixture was heated to 260°C and

kept at this temperature for 80 min. Next, a vacuum



- conpounds of at least two types: ~ nultifunctional and/or difunctional
conmpounds conprising reactive functional groups A 20 ~ nononers each
conprising reactive functional groups A and B and/or a thernoplastic

pol ymer conprising reactive functional groups A and B, the functional
groups A and B possibly reacting 25 together to fix the pol yal kyl ene oxi de

bl ocks to th? ot 08/geRlexst | ¢ pol ymer macrgml ecul ar chap@§/@§gbqbzbh@
nononer s and/ or the t hernopl astic pol yner; WO 03/ 002668 -

PCT/ FRO2/ 02228 and the above is heated to a tenperature high enough to
carry out the reaction between these various functional groups. 18. Process
accordi ng todgwai ol d, preGhairae ol i etbam Waatgddum 4ialy alnpd e @xi de

bl ocks possess a single reactive termnal functional group B. 19. Process
accordi ng toteit hesteln Gvairmd W7 and 18, characterized in that the reactive
term nal functional groups A and B are chosen from carboxylic 10 acid
functional groups and dfeneyistmnt ivermalthpmosst 200 &Proledss. according to one
of Clainms 17 to 19, characterized in that: the termnal functional groups
A are carboxylic acid functional groups when the term nal 15 functional
groups B are am ne functlonal oups; the tern nal nctional groups B are
carboxyli® acid functi &iam %ps RARRRRATE Qe Rl X"ijﬁftﬁ % M;ips A are
am ne functional_.group ﬁ of a thernoplastic polyner according 20 to
one of O aj mEopH ‘% by the process according to Clainms 17 to

20 as additive in a polyner conposi tion her st | yyrer
it &1 ho A 1B M AR R g S R

conposi tion conprisin ro I C thernoplastic
g phi p

pol yner accordl Q,Q'.Otroﬁ&ﬁiecgdlqtq'{ B redihd® o @@f Lned by the process

accordi ng to™
- 59.4 g of g-caprolactam

10 - 87.6 g of JEFFAMINE® M 2070.

The reaction mixture was heated to 260°C in
nitrogen and at atmospheric pressure and kept at this
temperature for 4 h.

3.1 g of 1,3,5-benzenetricarboxylic acid were

15 added. The mixture was kept for two hours at 260°C in
nitrogen. A vacuum down to a pressure of 38 mbar was

then gradually imposed on the reactor over 30 min.

Examples 4-6: preparation of hydrophilic PA
20 compositions
Materials used:
Polyamide Al: nylon-6,6 containing 0.3 wt%
titanium dioxide, having a relative viscosity
of 41 (measured with 8.4% of polymer in 90%
25 formic acid);
Additive Bl: hydrophilic star-configured polyamide

of Example 1;



WO 03/ 002668 - 49 - PCT/FR02/ 02228 a second thernoplastic polynmer, such as
PA-6 or PA-66. 23. Thernopl astic pol ynmer conposition according to Caim 22,
characterized in that the second 5 thernoplastic polynmer is a polyam de
chosen from PA-6, PA-11, PA-12, PA-6,6, blends thereof ‘and copol yners
thereof. 24. Thernoplastic polynmer conposition according to Caim22 or 23,
characteri zegq B3l/Rdelgae 10 proportionshy weight of tB@TVbh%b/OZZZB

t her nopl astic polyner in the conp03|t|on is between 4 and 200.

Ther nopl astic pol ymer conposition according to one of C ains 22 to 24,
characterized in-that it includes additives such as delustrants. 15 26.
Ther nopl astic pol vl tGepesi t arid i e iMfedd PdByadd deo 25,
characterized in that it includes |l ers. 27. Yarns, fibres and filanents
obt ai ned by nelt spi nnion‘ng&am@rxpogl,tl on according to pne of Clains 20 22 to
26. 28. Textile article obtained fromyarns, fibres and filanments according
to Claim?27. 29. Additlieref m:nﬁﬁﬂmw®m®©%®t$®hda}cyomdmhgmam; oae of
Clains 22 to 26. .AL.AL9. A" X& A NL. A9L. ALaL. As; . A( ', . As; 9% As;

L. A&L. A" N . AsN . As; LI . AaNgom HolAmNT. m1¢b ASPAOR?LQ§€

L. A" NL. As( L. A N .A N .ALaL. A" NL. As; L. A("

L.A'NL.A'5. A . As . AL. AXlAé/ALthylA@@L%XAgie rﬁé‘-l@ AE. AS(/ 3kg; the

L. A9aL. A"~ @6As(&%>ALh[W{|01VMVcn ytoje [V]ca] ca ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] cAVEAPER] BRUECHYRLaRSSUPEaYPERY daU] caU] caU] ca] cRa

St ?2@MWZ |

}xsnld ZLﬂca]ca]ca]ca]@QP@aF&HF@a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c

al ca] cRa] ca] ca] ca] ca] (@\gnuel\él \gmcq:]lslng the —prml.yéml’de and one of

the additives were prepared by extrusion in a twin-
10 screw extruder with each of the constituents being fed
in granule form. The compositions thus produced are

given in Table 1.

Table 1
Example 4 Example 5 Comparative
Example 6
Polyamide Al | 90% 90% 90%
(Wt)
Additive B1-10% C-10% D-10%
(wt%)

15
Yarns were melt spun at 285°C from the
granules prepared. The yarn was wound up at a rate of
4200 m/min and had a linear density of 45 dtex for 10
filaments. The filaments from several wouhd packages

20 were woven so as to form socks 5 cm in diameter.
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stirred by magnetic stirring at 500 rpm for 36 minutes
at room temperature. The solution was then filtered
5 over a No. 11 (PROLABO®) filter and both the filtrate
and the cake were dried at 80°C for 48 hours and
weighed.
' The weight loss (amount released) was then
calculated:
10 Weight loss = (mass before washing - mass

after washing)/mass before washing.

The results are given in Table 3.

Table 3
Examples 4 5 (comparative)
Amount released (wt%) 5.0% [15.0% 20.0%
15
Examples 7-17: preparation of hydrophilic PA
compositions
Materials used:
Polyamide A2: nylon-6,6 containing no titanium
20 dioxide, having a relative viscosity of 41

(measured with 8.4% polymer in 90% formic
acid) ;
Polyamide A3: nylon-6,6 containing 1.5 wt%

titanium dioxide, having a relative viscosity
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Br S10! 3 titanium dioxide, having a relative viscosity
5 of 2.06 (measured with 1% polymer in 90%
sulphuric acid);
Additive B2: hydrophilic star-configured polyamide
of Example 3.
Yarns comprising the polyamide and one of the
10 additives were prepared by blending, in a single-screw
spinning extruder with each of the constituents being
fed in granule form and melt spinning at a temperature
of 285°C or 260°C in the case of nylon-6,6 and nylon-6,
respectively. The yarn was wound up at a rate of
15 4200 m/min and with various linear densities.

The compositions thus produced are given in

Table 4.
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7 A2-93% B2-7% 78 23

8 A2-93% B2-7% 78 68

9 A2-94.5% B2-5.5% 44 34

10 Al-93% B2-7% 78 23

11 A3-93% B2-7% 78 68

12 A3-94.5% B2-5.5% 44 34

13 A4-94.,5% B2-5.5% 44 12

14 A4-96% B2-4% 44 12

15 A4-94% B2-6% 44 12

16 A4-96% B2-4% 55 12

17 A4-94% B2-6% 55 12

The moisture uptake of the compositions was
measured in the same way as in the Examples 4 to 6, at
5 a relative humidity of 94% at 30°C, on powders prepared
as follows:
4 g of composition were ground at cryogenic
temperature with a RETSCH® Ultra-centrifuge ZM 1000
grinder fitted with a 1 mm mesh. The powders were then
10 dried at 80°C for 48 hours and weighed.

The results are given in Table 5.
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The adhesion of the additives to the matrix

5 was determined in the same way as in Examples 4 to 6.
The amount released (wt%) from the

compositions of Examples 7 to 12 is less than 6, that

from the compositions of Examples 13 to 17 being less

than 0.3.
10
Examples 18-13: preparation of hydrophilic
polymer compositions
Materials used;
A5: polyethylene terephthalate (refe;ence
15 MTV1160) ;

A6: polybutylene terephthalate;
A7: polypropylene (reference PROFAX® 6301);
Additive B2Z2.

Granules containing the polymer:and one of

20 the additives were prepared by extrusion in a twin-
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Polymer A5-90% | A6-90% | A7-90% | A5-100% A6-100% A7-100%

(wt%)

Additive B2-10% | B2-10% { B2-10% | - - -

(Wwt%)

94%

moisture 1.1 0.4 0.7 0.5 - 0.4

absorption

(%)

Amount

released <<3 ~3 ~3 - - -

(wt%)
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a) the thermoplastic polymer block

comprises:

¢ a star- or H-configured macromolecular
chain comprising at least one multifunctional core and

10 at least one thermoplastic polymer branch or segment
linked to the core, the core comprising at least three
identical reactive functional groups;
and/or

e a linear macromolecular chain, comprising a

15 difunctional core and at least one thermoplastic
polymer segment linked to the core;

b) the polyalkylene oxide block or blocks are
linked to at least some of the free ends of the
thermoplastic polymer block in the following manner:

20 e at least one free end of the star- or
H-configured macromolecular chain, chosen from among
the ends of the thermoplastic polymer branch or segment
and the ends of the multifunctional core, is linked to
a polyalkylene oxide block;

25 and/or

e at least one free end of the linear

macromolecular chain, chosen from among the ends of the
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chain being linked to polyalkylene oxide blocks when

5 the thermoplastic polymer block comprises only linear-
type macromolecular chains.

2. Thermoplastic polymer according to Claim
1, characterized in that the star-configured
macromolecular chain is a star-configured polyamide

10 obtained by copolymerization from a monomer mixture
comprising:

a) a multifunctional compound comprising at
least three identical reactive functional groups chosen
from the amine functional group and the carboxylic acid

15 functional group;

b) monomers of formulae (IIa) and/or (IIb)

below:
A,
—R— R+~C” -
X—R—Y (lia) \1”, (11b)
20
c) where appropriate, monomers of formula
(I1II) below:

Z2-Rz-2 (IIT)
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10% (& () - sHBAuWaB7 @ the reactive functional groups of the
multifunctional compound;

5 e R;, R; represent substituted or
unsubstituted, aliphatic, cycloaliphatic or aromatic
radicals, which may be identical or different,
containing from 2 to 20 carbon atoms and possibly
including heteroatoms;

10 e ¥ is a primary amine functional group when
X represents a carboxylic acid functional group; or
e Y is a carboxylic acid functional group
when X represents a primary amine functional group.
3. Thermoplastic polymer acco:ding to Claim
15 1, characterized in that the H-configured:
macromolecular chain of the thermoplastic polymer block
is an H-configured polyamide obtained by
copolymerization from a monomer mixture comprising:
a) a multifunctional compound comprising at
20 least three identical reactive functional groups chosen
from the amine functional group and the carboxylic acid
functional group;
b) lactams and/or amino acids;

c) a difunctional compound chosen from

25 dicarboxylic acids or diamines;
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a) are amine, the ratio in equivalents of the
functional groups of a) to the sum of the functional
groups of c) and d) being between 1.5 and 0.66 and the
10 ratio in equivalents of the functional groups of c¢) to
the functional groups of d) being between 0.17 and 1.5.
4. Thermoplastic polymer according to Claim
1, characterized in that the thermoplastic polymer
block is obtained by extruding a blend comprising a
15 polyamide, of the type obtained by polymerization of
lactams and/or amino acids, and of a multifunctional
compound comprising at least three identidal reactive
functional groups chosen from the amine or carboxylic
acid functional group.
20 5. Thermoplastic polymer according to one
of Claims 2 to 4, characterized in that the multi-
functional compound has a tree or dendritic structure.
6. Thermoplastic polymer acco;ding to one
of Claims 2 to 5, characterized in that the multi-

25 functional compound is chosen from compounds

represented by the formula (IV):
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15 cyclohexanone, trimesic acid, 2,4,6-tri(aminocaproic
acid)-1,3,5-triazine and 4-aminoethyl-1,8-octane
diamine.

8. Thermoplastic polymer according to Claim
1, characterized in that the linear macromolecular

20 chain of the thermoplastic polymer block is a linear
polyamide obtained by copolymerization using a monomer
mixture comprising: 7

a) a difunctional compound compfising two
identical reactive functional groups chosen from the

25 amine functional group and the carboxylic acid

functional group;
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b) monomers of formulae (Va) and/or (Vb)
below:

.0
—C* Vb
X—R—Y (Va) R /C (V )

5 in which:

e R represents a substituted or
unsubstituted, aliphatic, cycloaliphatic or aromatic
hydrocarbon radical containing from 2 to 36 carbon
atoms and possibly including hetercatoms;

10 e Y is a primary amine functional group when
X is a carboxylic acid functional group;

e Y is a carboxylic acid functional group
when X is a primary amine functional group.

9. Thermoplastic polymer according to Claim

15 8, characterized in that R is a pentyl divalent linear
radical.

10. Thermoplastic polymer according to Claim
8 or 9, characterized in that the difunctional compound
is represented by formula (VI):

20

Z-A-R;-B-2 (VI)

in which:
e R; is a hydrocarbon radical cohprising at

25 least two substituted or unsubstituted, aromatic or
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aliphatic, linear or cyclic carbon atoms, and which may
include heteroatoms;

e A and B are covalent bonds or aliphatic
hydrocarbon radicals.containing from 1 to 6 carbon
atoms, A and B being identical or different; and

e Z is a functional group chosen from the
amine functional group and the carboxylic acid
functional group.

11. Thermoplastic polymer according to one
of Claims 8 to 10, characterized in that the average
molecular mass of the linear macromolecular chain is
between 200 and 50 000 g/mol.

12. Thermoplastic polymer according to one
of the preceding claims, characterized in that it
comprises linear polyamide macromolecular chains not
containing multifunctional and/or difunctional cores.

13. Thermoplastic polymer according to one
of the preceding claims, characterized in that the
polyalkylene oxide block is linear.

14. Thermoplastic polymer according to one
of the preceding claims, characterized in that the
polyalkylene oxide block is a polyethylene.oxide block.

15. Thermoplastic polymer according to one
of the preceding claims, characterized in that the
average molecular mass of the polyalkylene oxide block

is between 200 and 2000 g/mol.
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e on the one hand, polyalkylene oxide blocks

10 possessing reactive terminal functional groups B;
e on the other hand:
- thermoplastic polymer macromolecular
chains possessing at least reactive
terminal functional groups A

15 and/or

- compounds of at least two types:

= multifunctional and/or difunctional
compounds comprising reactive functional groups
. ,

20 = monomers each comprising reactive
functional groups A and B and/or a
thermoplastic polymer comprising reactive
functional groups A and B,

the functional groups A and B possibly reaéting

25 together to fix the polyalkylene oxide blocks to the

thermoplastic polymer macromolecular chains and/or the

monomers and/or the thermoplastic polymer;
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22. Thermoplastic polymer composition
comprising at least:
25 e a first hydrophilic thermoplastic polymer
according to one of Claims 1 to 16 or obtained by the

process according to Claims 17 to 20;
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¢ a second thermoplastic polymer, such as
PA-6 or PA-66.

23. Thermoplastic polymer composition
according to Claim 22, characterized in that the second

5 thermoplastic polymer is a polyamide chosen from PA-6,
pPA-11, PA-12, PA-6,6, blends thereof and copolymers
thereof.

24, Thermoplastic polymer composition
according to Claim 22 or 23, characterized in that the

10 proportion by weight of the first thermoplastic polymer
in the composition is between 4 and 20%.

25. Thermoplastic polymer composition
according to one of Claims 22 to 24, characterized in
that it includes additives such as delustrants.

15 26. Thermoplastic polymer composition
according to one of Claims 22 to 25, characterized in
that it includes fillers.

27. Yarns, fibres and filaments obtained by
melt spinning a composition according to one of Claims

20 22 to 26.

28. Textile article obtained from yarns,
fibres and filaments according to Claim 27.

29. Article formed from a composition

according to one of Claims 22 to 26.



