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3. (57) Abstract: Disclosed is a novel thermoplastic polymer comprising at least one alkyiene polyoxide block. The invention rejates
<> 10 2 method for the prodoction of said thermoplastic polymer and to the use thereof as a modifier of hydrophily and and-staticity in
= polyamide compositions. Said compositions are particularly suitable for use in the production of threads, fibers and filaments.
m - - ‘ )
=

=

{57) Abrégé: L'invention propose un nouvean polymére thermplastique comprenant an moins on bloc de polyoxyde d'alkyléne. Elle
concerne un procéds de préparation du polymére thermaplastique, ainsi qu'une application de ce polymére comme modificatenr de
1"hydrophiiie evou de 1" antistaticité dans des compositions polyamides notamment. Ces compusitions sant particulierement adaptées
pour la fabrication dé {ils, Sbres et Hlaments. ‘



-5 THERMOPLASTI C POLYMER, USE THEREOF | N POLYAM DE COWPCSI TI ONS W TH

-1 MPROVED HYDROPHI LY AND ANTI - STATICITY 10 I n the fi el Décentber POISTUl at i on
of synthetic materials:, it. is often sought to nodify the antistatic.:
and/ or hydrophilic properties so as to give the said nmaterial 'bette'r
“wor kability, to make the final product nore confortable in use or to-adapt
it. to the external - environnent In the, field of textile yarns it is

sought, for i nprove the hydrophilicity o gSO as to
_.make their pV p 5?5@2 é?nllar to WO 03/002668 PCT/FRO%FB?%%§3¥be present
invention relates to a thernoplastic pol ymer conprising at |east one - -

pol yal kyl ene oxide block and to its application in polyani de conpositions
havi ng i nproved hydrophilicity and/or inproved antistatic behaviour. those

of cotton and toppefidrEadaett PoLeMRR OrisE orisk@ozO INeaoLtamink t he fiel d of
yarns, fibres and filanents, antistatic behavi our é¥Dbe necessary for

reasons of confERAMPOSTTIONS FETHaIMBROYED, SYDRIPEILE BFD ANTL1 0  prevent the
bui l d-up of electrical charges. Ongpofirdf¥e, 25 effects is,. for exanple, to

limt the build-up of dust on flocked surfaces. In addition, the use of an
intrinsically antistatic fibre my nake it possible to 21 Decenber 2005
-5. : . The present invention relates to a |
, thermoplaStic polymer comprising at least one
polyalkylene oxide block and to itsjapplication in
polyamide compositions having improved hydrophilicity
and/or improved'aotistatic behaviour.
10 In the fleld of the formulation of synthetlc
| materlalsiwftfls often sought to modlfy the antistatic
and/or hydrophilic properties so as to give_the said
'meterial”beftér workability, to make the.final product

- more comfortable in use or tdé adapt it to the external

15 env1ronment

In the ﬁleld of textlle yarns, it is sought,

for example, to 1mprove the hydrophilicity of

LR, S

= | polyamldes So as to make their . propertles 51m11ar to

~those of_ootton-and to prov;de better comfort to the

20 wearer. _
In the‘field of yarns, fibfesrend filaments,
énfistatic beheviouf may be necessary for reasons of |
.oomfort in‘use. It makes it possible inter elia to
prevent the_build-up of electrical charges; One of the
25 effects is, for example, to limit the build—upfof dust
on flocked‘Surfaces. In addition, the use of an

intrinsically antistatic fibre may make it possible to



wO 03/002668 - 2 PCT/ FR02/ 02228 avoid the use, fromanong the fibres used
for producing flocked surfaces, of a highly conducti agDecémbertd086 i s
-usually strongly coloured. To inprove the hydrophilicity or antistatic 5
‘behavi our -of a pol yanm de or of pol yam de-based conpositions, it is-known
to use conpounds having. polyether units or to nodify the pol yam de by
inserting polyether units into the structure. Very nmany docunents
descri be di f{eresfowmgss of introduci ng these units i npQrlPRrODLOPDEYaN de,
especially by nodifying the polyam de, for exanple, in the form of polyner
bl ends or copolyner blends,- or in conbination with the polyam de, for
exanple, in the,  form of biconponent fibres. The docunent "Hydrophilic
_nylon for inmarovédthdSusappirat awmrorite fHdxtdd exsResdarclprdducaaly, June
1985, pages 325-333, describes the manufacture and the properties of a
copol yner obfaboked byut frecenl yeb raldmsatlioreoafdwapmg débam ahd tofis

am ne-term nated .polyethylene oxides. This is a case of nodifying the 20
structure ofush@lbml?@ﬁ@@ﬁg;1¢Q§Qnﬁﬁﬂyﬂer is melt-spun in order to

manuf acture yarns. The yarns exhibit inproved hydrophilicity qver a
conventional ~pol yam det® HERERAER , thehikydramivd ¥&dil OFs ate Shdfdfact ure of
speci al copol yners, and_t herefore peans that the 2 ol yneri zation
processes hab@h2 v P ffaft P LKt &t 9% H@W%ﬁf?.'%@s?’eﬁt roduce conpounds

having polyeLher, Ui {Sus PSPEY &itodnt! de7idd b RRR™EV387S

polyether units or to modify the polyamide by inserting
polyether units into the stfucture. Very many documents
. describe different ways of introducing these units into
10 the pblyamide,_especially by modifying the poiyamide,
for example, in the form of pblymér blends or copolymer
blends, or in cbmbination with the polyamide; for
example, in the form of.bicomponent fibres. |
~ The document “Hydrophilic nylon for improved
15. 'aépérel comfbft”, Textile Research Journal, June 1985,
pages 325—333;:deécribes the manufacture and the
properties of a copolymer obtained by the _ S
- pdlycondensation of caprolactam and of aminé—terminated EEE
‘polyethylene oxides. This is a case of modifying the. 'g;x:;;\
20 structure of the polyémidé. The copolymef is melt-spun -
in order to manufacture yarns; The yarns exhibit
improved hydropﬁilicity over a conventional polyamide.
HOWeﬁer, this méthod requires the manufacture of
special gdpol&mers, and therefore means that the
25 polymerization'procésses have to be adapted.
Moreover; it is known to'introduée_compounds

having polyether units, especially in textile



WO 03/ 002668 - 3 PCT/ FR02/ 02228 applications, for exanple in the formof -a

size or finish applied to the yarn, fibre, filanent @i Deabmber.2008 nce

- polyether units are partially soluble in water, the effect of the
treatment di sappears after a few washes. It maybe preferable to nodify the

properties of the polyam de by adding an agent in the nelt. Wthin the

context of the manufacture of spun articles, the agent may, for exanple,

be added to ﬁ@eogﬁbgzggﬁore 10 spinnings Eor this purpeeggrbb/bs28g0wWn to
i ntroduce polyethylene glycol into the pol yam de. However, this

"wat er - -sol ubl e conpound-is substantially extracted from the conpositions
in contact with water. Its effect does 15 not |ast beyond a-few washes. It

i's al so knowaph0ikatieslsicersangeamp PO| yesties /Rohy el eneeglotgcol copol yners
into the - pol yam de, but these copolyners are partially dissolved in the
washi ng wat eFin26hFappliyd conpesi yaoms Siterknawl adsmh car eakatitcai ned by
the addition to the pol yam de of random copol yners obtained from

capr ol act am andcanpoky< et mat s pate gbduyt Eilel voxdcdethl eThgs erad@mposi ti ons
again suffer a relatively substantial |oss-of -25 properties after washing.
The obj ect othehefpectent thwehr¢arment tdigampdads @fierel2 thRst nopl astic

- pol ymer conprising at 21 Decenber 2005
5 washes.

It may'be preferable to modify the properties
of the polyamide by adding anragent in the melt. Within .
. the context of the manufacture of spun articles, the
agent may, for example, be added to the melt before
10 spinning. |
_ For this purpose, it is known to introduée
pélyethyiené glycol into the polyamide. However, this
"' wdter-soluble compound“is substantially extracted from
r'the compositions in contact with water. Its effect does
15 hot last beyoﬁd a-few washes.
It'is:alsd known te introduce random
: pblyester/polyethylene:lecﬁl:cbpolymers'into the
- _l polyémide, but these.copelymers are partially dissolved
in the washing water. - - A |
20 . '_Finally, édmpositions are known which are
" obtained by the addition to the polyamide of random
qoppiymérs.obtaiﬁed from'cépIOlactam and aminé—
terminated'poiyethylene oxides.lThese compOSitidnS
again suffer a relétively sgbstantial loss . of
'25 properties after washing. |
Tﬁe object of the present inventibn is to

provide a novel thermoplastic polymer comprising at



WO 03/ 002668 - 4 - PCT/ FR02/02228 | east one polyal kyl ene oxi de bl ock, which

‘can be introduced especially as.an additive into a pofl yeeesber 20060 t he

nmelt before spinning, and does not have the. abovenenti oned drawbacks. The
correspondi ng pol yam de 5 based conpositions have in particular, not only

. lasting hydrophilic properties, but good dye fastness and ‘- constant
“mechani cal properties. For this purpose, the first subject of the

invention isyd dhegdmeg@stic polyner comrising a 10pg¢herreptesdie pol yner

bl ock and at ?aeas/::55 one pol yal kyl ene oxi de bl ock, characterized in that: a)
t he thernopl astic polyner block conprises : a star- or. Hconf igured

macronol ecul ar 15 chain conprising at |east one nultifunctional core and 20

at | east onejdler M gsdliea 06} IETRS dMidechleckseghieh chhnked to the core,
the core conprising at least three identical reactive functional groups;

and/ or a |i neafrod@ssdnadmetilAr chai Bn eddptiisiendnao di bodyeinddal core and
at | east one thernoplastic polyner segnent |inked to. the core; b) the

pol yal kyl eneimxd denebinaelke dre i lep imméngl, i pked doesanoktehsvesthe of the free -
ends of the 25 thernoplastic polyner block in the:follow ng. manner: at :
| east one fraeownebrofiqrvel sizawbagksH Fbaf cgurespeadisgoPedyrBidenai n,

chosen from anong the 21 Decenber 2005 :
5 based comp051tlons have in particular, not only lasting

hydrophilic properties, but good dye'fastness and
ooostant mechanical properties.
For this purpose, the first subject of the
invention is a thermoplastic polymer comprising a
10 thermoplastic polYmer block and at leest one
upolyalkyiene oxide blook, characterized in that:
| a) . the thermoplastic polymer block
comprises: |
e a star- or H-configured macromoleculer
_‘15 chain comprlslng.at least one multifunctional core and

at least one thermoplastlc polymer branch or segment

LT ‘ linked to the core, the core comprlslng at least three

ST identical reactive functional groups:;

and/or

L 20 e & linear macromolecular chain, comprising a

oifonctional core and at least one thermoplastic
polymer segment llnked to the core;
- b) the polyalkylene oxrde block or blocks are
linked to at least some of the free ends of the-
‘25 thermoplastlc polymer block in the following. manner
e at least one free end of the star“ or H—

t

configured macromolecular chaln, chosen from among the



WD 03/ 002668 - 5 PCT/ FR02/02228 ends of the thernoplastic polyner branch or
segnent and, the ends. of the multifunctional core, R$Decarkber 2005a

pol yal kyl ene oxi de block; and/or 5 at |east one free end of the linear
macr onol ecul ar chain, chosen from anong the ends of the thernoplastic

pol ynmer ‘segnent and the. ends of the difunctional -core, is linked to a
pol yal kyl ene oxi de bl ock, both free ends of the |inear macronol ecul ar 10
chai n belng | i nked to onaIkerne oXi de bl ocks when stlc

pol yrmer bl odi® (§§ only linear-- type macr onol ech PFFéﬂglns

second subj.ect- of.: the invention is a process for preparing the above
pol ymer, characterized 15 in that the following are nade: to. react: on

the one hand,, polyaklyliane aeide;0Logks s BeaRicn cheacthuhct gha nal

functi onal ernnplastlc pol ymer.

macr onol eCU' o A R RORSERALNGALLLEARE LBACl Y8 hehReRato unctional
groups A an -nononers o ' east two types: = nmultifunctional

conpounds C&QH_ %ylé%% Q@ggﬁgygokqnctlonal groups A nononers each
conprising reacti

and/or

5 e at least one free end of the linear
‘macromolecular chain, choseﬁ from among the ends of the
thermoplastic polymer Segment and the.ends of the
difunctional core, is ;inked to a polyalkylene oxide
block, both free ends of the linear macromolecular

10 chain being linked to polyalkylene'qxide blocks when
the thermoplastic polymer'biopkﬁCOmprises only linear-
type'ﬁacromoleculai.chgins.

The second subject of’the invention is a
process for preparing the above polymer, charagterized
., 15 in that the following are made: to. react:
e on the one hand,;polyé&kyleﬁé.bxidé blocks
possessing rgactive,te:minaljfﬁnctionalqgroupsrB;
* on the other hand:r.o .- |
- thermoplastic«polymer macromolecular
20 a - chains possessing at-ieast reactive terminal
functionai groups A
- and/or
- monomers of at least two types:
= ﬁultifﬁnCtionél compounds comprising
25 . reactive functi&nal groups A |
= monomers each_;omprisihg reéctive

functional groups A and B,



functional -groups- A and B, 21 Decenber 2005 WD 03. 1002668 - 6 -

PCT/ FR02/ 02228 -the functional . groups A and B possi bpyDeeanabér905t oget her
to fix the polyal kyl ene oxi de bl ocks to the thernoplastic pol yner

macr or ol ecul ar chains and/or the nononers; 5 and the above is heated to a
tenperature high enough to <carry out the reaction between these various
functional groups. The invention also relates, and this is the third

subj ect of the LAy Fef, to thernoplastic -10 pol ymepcq0rRasybbong

conpri sing a?slggzsl?&ég@hydr ophilic the%rmpl astic pol yrre? as 15 + a second
- thernopl astic polyner, for exanple described above; such as PA-6 or PA-6,6.
The term"mul tifunctional core" is understood to nean a core conprising at

| east three pgackiyer{sneti gralpgroupss Fhsoddasnppliastdingol ymer bl ock,
according to a first variant of the first "subject of the invention, 20 may

conpri se st agsg®thdk Codf f ourate BET PADLECdH Aol NSlodid Weertheor pol yner

conpositions conprising such star- or H-configured macronol ecul ar chains
are, for exanplgopleseid besl yme patettendRA VA3, cl¥ihs FRE k73 HE30, US 5

959 069, EP 0 632 703, EP 0 682 057 25 and EP 0 832 149. The preferred

star- or H caechdmered macro-
: 5 and the above is héated to a temperature high enough to.
carry out_the reaction between these various functional
- groups:
i The invention also relates, and this is the
third subject of the invention, to thermoplastic
10 polymer compositions'comprising at least: 7
ﬁwﬁiiﬁ“Lf-' e a hydrophilic thermoplastic polymer as
described above; |
T e . a second thérmoplastic polymer, for example
- Ce sﬁch as PA-6 or PA—6,6. |
i;ﬁ;i:.IS:ii- : Therterm “multifunctional core” is understood
e S tO-mean a core compriSiﬂg at least three reactive
"1$53£1i¢2;i “functional groups. | )
| The thermoplastic polymer block, acéb;ding to
RO ST é‘first vaiiant of the first subﬁéct of the invention,
20 may comprise staf— or H-configured macromolecular
'cﬁains. Polymers or polYmgr éomppsitions comprising
such star- or H-configured macromolecular chains are;
"fOr example, described in patents FR 2 743 077, o
FR 2 779 735, Us 5'95§ 069, EP 0 632 703, EP 0 682 057
25 and EP 0 832 149.
The preferréd‘star- or H-configured ﬁacro—

" molecular chains according to the invention are chains



nmol ecul ar' chains according to the invention are chains 21 Decenber 2005 WO

-03/ 002668 - 7 PCT/ FRO2/ 02228 with a pol yam de struct upeDedérayerg065obt ai ned
"by the wuse of a multifunctional conpound having at |east three reactive

functional groups, all the reactive functional groups being identical.

~ This compound may be used as a conononer in the presence.of other nonomners

in a polynerization process. It may also be nelt-blended- with a

: polyner-durigg agégééégéion operation. Jhe star- or HPC%?E%bgyé?g%?ic 10

macr onol ecul alns conprise a core and at | east one r mop
pol ymer branch, preferably with a polyam de 'structure. 1In general, the
star- or Hconfigured macronol ecul ar chains have a core and at |east three

ther mopl astig; « POl VOB yark{ &f eS@blycpQl YR HAREeS neth & PraRches  are

linked to the core by a coval ent bond via an am de 15 group or via a group

of another kiad, of S&CGH.BS: Fict i EXEITTY Sl tRvifP WL TS tCahgels an
organic or organonetallic chem cal conpound, preferably a hydrocarbon

conpound whi bz pesSE bfyndtitdnlesgrdigier eatlomnanddoriwhifamdthienhtianches
are linked. The 20 branches are preferably pol yam de chai ns.-They may have
branches betgesenp i ehng cliddmsicdhi sThis espgivld ywathde ousel fagr a
Hconfigured structures. The chains - constituting the branches are
preferablsy pedyememer Thailes pfesdrecd ype adfherhosaaaisttd ned @y the 25
pol ymeri zation of |actans or ami no acids, for exanple of the nylon-6 type.
polymerization process. It may also be melt-blended
with a polymer during an extrusion gperation.
_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,'thé star- o:'H—configﬁred macromolécular
' chéins have a core and at 1éast.three‘thermoplastic
polymexr, preferably polyamide branches. “The branches
aré_linkéd to the core by a covalenﬁ_bond.via an amide
15 group or via é gfoup of angther'kindfdsuch as fo;-
example-én ester group- The core is an;orggnig or-
.organometallic chemical compound, preferably.a-
: hydrocarbon compound which possibly‘iﬁcludes' .
‘heteroatoms and to‘which-the.branéheé:ate linked. The
20 branches ére preferably polyamide chéiné.lThey may have
branches between linear chains; this is especially the
case for H—cdnfigured structures. The chains
-constituting the Eranches are prefefably polyam;dé
‘chains ofjthe type of those obtained by the

25 'pdlymerization of lactams or amino acids, for example

of the nylon-6 type.



21 Decenber 2005 WO 03/002668 - 8 PCT/ FR02/ 02228 According to one
~particular enbodi ment of the first subject of the i nge¢metenbert2005

- star-configured nmacronol ecular chain of the thernoplastic block is a
star-configured polyanide obt ai ned by copol yneri zation 5 froma nononer -
m xture conprising: a) a multifunctional conpound conprising at |east
three identical reactive functional groups chosen fromthe am ne-

functional grou car boxylic aci functional gr : .
nmononer s of Wgrﬁﬁfggzégga) and/ or (IIB)éj bel ow. x-R|-99%9?ﬁ8%9&%%$%
appropriate, nononers of formula .| belomr in which: Z-R2-Z (111) Z
represents a functional group |dent|cal ,to that of the reactive

functional groups of the., %ﬁé ¢gu:ﬂ %Hﬁ'q?lp RlindF raPLEsent

substltuted or unsubstlfut atic or aromatic

radi cal s, s@%}?f eée&'@ﬁé ﬂqv&la‘lf&{ enthe Mﬁ%}iﬂ%ndge@m 2 to 20

car bon atons and poss i ncl udi ng heteroatons: 21 Dec 2005
macromolecular chain of the thermoplastic block is a

star-configured polyamide obtained by copolymerization
5 from a monomer mixture compriéing:
a} a multifunctional compound comprising at
least three identicél reéctiﬁe functional groups chosen
from the amine functional group and the carboxylic acid

functional group;

10 = - C bi monomers of formulae (IIa} and/or (IIb)
T obelow:
R . /O
: - : e - R+C7 (lib
i sesmd memens e o X—RY (Hia) W, (ltb}

N

i ﬁ;,l-ljc) where apprdpriate{ monomers 6f formula
(III) below: |
;_.15*.»-_, By . Z-Rp-7 ' (I1I1)
| »z inwhich:
;3;3‘3;.%;3 .z represents a functional group identical
".to that of the reactive functional groups of the
‘multifuﬁctional compound;
20 o ~® Ry, Ry represent substituted or
unsubstituted, aliphatic, cycloaliphatic or aromatic
radicals, whiéh may be identical orrdifferent,

containing from 2 to 20 carbon atoms and possibly

including heteroatoms;



WO 03/002668 - 9 - PCT/FR02/02228 . Y is a primary am ne functional group
-when X representsa carboxylic acid functional group;2pDecétbes 2808ar boxyl i c
acid functional group when X represents a primary am ne functional group.
5 The term "carboxylic acid" is understood to nean carboxylic acids and
~their derjvatives, such as acid anhydrides, acid chlorides, esters, .etc.
The term "am ne" is understood to nean am nes and their derivatives. 10

Processes faor_obt al these star-confiqured polyan@ese@RiL/diessdibed in
Pat ents FR f%@wé%d FR 2 779 730.éThese processes result in the

formation of star-configured macronol ecul ar chains, as a blend"
optionally with .l-inear nmacronol ecul ar chains. 15 If a cononomer c) is used,

the pol ynerization. reagtion (peliyeendansaki edhcksondyagiageousty carried
out. as' far as thernodynamc équilibrium -According to one particul ar

embodi ment of fhe.oddsd. S URiREx Al d he iemdtadnalhg rbuponbigur ed 20
macr onol ecul ar chain of the .thernoplastic polynmer block is an H configured

pol yam de obtai ned by « cop@l wesirbakiyon cf eetidafonpaienali gtome conpri si ng:
a). a multifunctional conpound.conprising at |east three identical.
reactive funghd®nal r&poeentedos eir iy f raamrieh e vanvitienkedngrovhal group and
the carboxylic. acid functional group. b) lactans and/or am no acids 21
Decenber 52005 WO 03/ 00R6658: erm 0" carde@RlERO 2/(32Y2d s understood to
mean carboxylic acids and their derivatives, such as
acid anhydrides, acid chlorides, esters, etc. The term:
“amine” ié understood to mean amines and their
derivatives. |
10 ' . Processes for obtaining these star—configured
1polyamides are described in Patents FR 2 743 077 .and.-
FR 2 779 730. Theée pfocesses result'in the formatiqn
of star;configufed macromolecular chains; as a biend-”"
optioﬁally-witﬁ linear macromolecular chains.

5 . If é ¢comonomer c) is used, the polymerization.
reaction (polycondensation) is advantageously_ca;ried —w~
out.as_fér as thermodynamic equilibrium. SRR

According to one particular embodiment. of ‘the
first subject of the invenﬁion, the H-configured

20 macrﬁﬁolecular éhain of the thermoplastic polYﬁer-block
is an H-configured polyamide obtained by
copol?merizafion from a monomer mixture comprising:

a) a multifunctional compound comprising at
least three identical_feactive functional g?oups chos;n

25 from the amine fﬁnctional group and the carbokylic.qcid

| functional group. |

b) lactams and/or amino acids



c) a difunctional compound chosen from dicarboxylic acids or diam nes; d)
-a nonof unctional conpound, the functional group of whidecesberd2006r an

am ne functional group or a 5 carboxylic acid functional group;-the
functional groups of ¢) and d) being am ne when the functional groups of
.a) are acid, the functional groups of c) and d) being acid when the
functional groups of a) are amne, the ratio in equivalents of the 10

functional -gro to the sum of .the functional h §abog) and d)
bei ng bet meeﬁg’lb]g?%é:%e@ 66 and the rati’d in equi val en?ggégﬂte%é ?uncti onal
groups of ¢) to the functional groups of d) being between 0.17 and 1.5.
Such H-configured polyam des and the process 15 for obtaining themare

described in the patent, US c&iﬂﬁ%&%a A%Hﬁd}gi 19 A8, Rl cul ar

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

pol yami d : bl geka Lo 21 i nech by Jweldrhliending, for 20 exanple using an
extruder, of a-polyam de, of the type obtained by polynerization of

| actans and/or amino @gi#dSpombElirddt il tddnpatridnalhes dgmauridnednpri si ng
at least three identical reactive functional groups chosen fromthe am ne

or car boxyl iﬁr@@pdof ureidioned Gy athemdinhgdwartiteals gdoup el e, o
nyl on-6. Such production processes are described in patents EP 0 682 070 -
and EP 0 5%672¢108ox?1i Oexeid efurR0HonA0 @HG2668 - 11 PCIT/ FR02/ 02228
the fﬁnctional grouﬁs of c) and d) being amine whgn thé_
functional groups of. a) are acid, the functional g;oupé-
of c) and d) being acid ﬁhen the functional qrpups-of
a) are amine, the ratio in equivalents of.tﬁe
iO functiomal: groups of a) to the sum of the functional
groups of clrand d) being betﬁeen 1.5 and 0.66 and the
rétio in equivalents of the funcﬁional gﬁoups of c) to
the functiomal groups of-d) being between 0.17 and 1.5.
Such H-configured polyamides and the process
15 for obtaiming them are described in the patent
US 5 959::069+ - -

;aﬁﬁco#ding to one particular embodiment of the
first subject  of the invention, the thermqplastic
polyamideibldck is obtained by melp*blending, for

20"example using an‘extruder,'of a’polyamidé, of the type
obtained by polymerizétion of lactams and/or gmino
écids, 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.



The nul tifunctional conpounds, the nononers resulting in the star- or
H--configured nmacronol ecul ar chains of the invention21 Deyembercd®osen from
conpounds having a tree or dendritic structure. They nay .al so be 5 chosen
from conpounds represented by the formula (IV): Rl +A-z ]m (I1V) in which
Rl is an aromatic or aliphatic, linear.or cyclic, hydrocarbon radical
containing at least two 10 carbon atons and possibly includi ng héeteroat ons;

A is a covalgnt, by Qfg an al i phatic_ hydrocarbon raggéfyFﬁgyydggygng fron11
to 6 carbon atoms; Z represents a primary am ne radical

carboxylic acid radical; and mis an integer between 3 and 8. According to
a particul ar characterlstlc of the invention, the radical RL. is either a

cycl oal i phatic 20- radifelm1$4¢inasibRgst ebrdyahant exelabsxseseayl
radical, or a propane-1,1,1-triyl or propane-1,2,3- triyl radical. As

ot her radi catssRk isiy tiablead @ atrhe ori HV@BhEQQurQEnha@ﬂoﬂﬁayebelaﬁde, -by way
of exanple, of 25 substituted or unsubstituted trival ent phenyl and.

cycl ohexanylchadi< alfs tHeetitaealté ph , dinagi bepehysehhyremecofpobedsnber 2005
WD 03/ 002668 - 12 PCT/ FRO2/ 02228 radicals with a nunber of nethylene groups
advant ageousigvibef weewre2 and dk2drsudh asrtibeuradi Chey may also be

5 chosen from compounds represented by the formula (IV):
Ri4-A—z [, (V)

in which: _ _ -
° R is an aromatic or aliphatic, linear or
cyclic, hydrocarbon radical‘containing at least two
10 carbon atoms and possibly inciuding heteroatoms; S T
¢ A is a covalent bond or an aliphatic
- hydrocarbon radical containing from 1 to 6 carbon R
atoms;: -
. Z.represénts a primary amine radical or a
15 carboxylic acid radical; and , | R

* m is an integer between 3 and 8. I S L h et

Acchding to ‘a particular characteristic of
the invention, the radical R, is either a‘cycioaliphaticnﬁL
20 radical, éuch as the tetravalent cyclohéxanényl
radicai, or a propane—l,l,l—triyl or propané—1,2,3"
tfiyl radical. |
As other radicals R; suitable for the
invention, mentiqn may be made, by way of example, of
| ‘25 substituted or unsubstituted trivalént:phenyl and

cyclohexanyl radicals, tetravalent diaminopolymethylene



originating from EDTA (ethyl enedi anmi netetraacetic acid), octoval ent

-cycl ohexanonyl or cycl ohexanedi onyl 5 radicals, and radiDzetmbardogbnati ng
. from conpounds resulting fromthe reaction of ponoIs 'such as gl ycol,

pentaerythritol, sorbitol or mannitol, with acrylonitrile. The radical A

'is preferably a nmethyl ene or 10’po|ynethy|ene radi cal -, such as the ethyl,

propyl or butyl radicals, or a polyoxyal kyl ene radical, such as the

'polyoxyethyl geogggbggg According tao :greferred enbg@@qgﬁbngngg

i nvention, e nu mis greater than and 15 advant ageously equal to 3
or 4: The reactlve functional group of the 20 multifunctional conpound

represent ed byqihg)Z SYEROL hendel USELAONA): ShOURoGapaDl e of forming an

am de functional group. Mention ma | es of pol yfunctional

- compounds, of 4fhe, o g&ggﬂg Begpfed-2 ,\?ﬁaaaﬁ?ﬁ &1 boxvgidhvl g ohexanone,

t he conpound dranl 0 tetraacefic acid of the ..follow ng

formi'a: 2L Pegsyher 2905, 4P Q@f@oamie&g’dlmgf@g@@e# CH HIGN 0

Ooll 1
acid), octovalent cyclohexenonyl or cyclohexanedionyl

5 radicals, and radicals originating from compounds
resulting from the reaction of polyols, such_as;glycol,
pentaerythfitol, sorbitol or mannitol, with
acrylonitrile.

The_radical A is preferably a methylene or
10 polymethylene radical, such as the ethyl, propyl or
butyl radicals, orfezéefyoxyalkylene radical, such as
" the polyoxyethylene ‘radical.
Accordlng to a preferred embodlment of the
invention, the number m is greater than‘3 and
15 .advantageously eﬁeeiffeféfor 4.

The reactive functional group of the

multifunctional compound represénted by the 'z symbol is
a functlonal group cegable of formlng an amide :
functional group.‘,
20 ' | Mention may be mede, es.eﬁamples of
polyfunctional compounds, ef the compound72,2,6,6—
tetra(ﬁ-carbdkyethyl)cyclohexenene, the compodnd

diaminopropane-N,N,N',N'-tetraacetic acid of the

.-following formula:



HO-C-H 2C CH -C-COH or conpounds originating fromthe reaction of
.trinmethyl ol propane or of glycerol with propyl ene oxi dg1 passmpeérizeesi on of
. the end hydroxyl groups; the latter 5 conpounds are sold under the trade
name JEFFAM NES T(r) by Huntsman and have the general fornula: /A--NF12
R -A-NH, NA--- NHz in which: Rl represents a propane-1,1,1-triyl or 10
propane-1,2,3-triyl radical, - A represents a pol yoxyethyl ene radical.
Exanpl es of sui ' ti functional coppounds are, | [ cited
i n patent Usﬂg égzbggg?hin patent US'S 9 069, in pa%@ﬁ?%&??guéﬁégl35739
and in patent EP 672 703. The followi ng may nore particularly be
mentioned: nitrilotrialkylamnes, in particcular nitrilo triethylam ne,
~dialkylenetriamnes, in particuljar.; 21 Decenber? 2005 5 fornmula: WO
03/002668 - 14 -- PCT/ FR02/ 0gg28 . -dicet hyl enetrjamp.ng, trial kyl enetetrani nes
and tetraal kyl enepentam nes, the éPKy&@ﬂgcmre’erabry being ethyl ene and
Ve ~

4-am noet hyl - 1, 8- oct anedi am fg.c—y; CH;E—DH
" ] . . .
o

Q

or.compounds originating from the feaction of
trimethylolpropane or of glycerol with propyiene oxide
and aminatiop gf the end hydroxyl groups; the latter
5 compounds are sold under the trade name JEFFAMINES T®
by Hﬁqtsman.and,have the general formula:
A—NH,

R,—A—NH,
A—NH,

in which:
- R; represents a propane-1,1,1-triyl or
i0 propan¢—1,2,3—triyl radical,
- B represents a polyoxyethylene radical.
Examples of-suitable multifunctional
) cbmpounds are,sin_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 followiﬁg may more particularly be :
mentioned:
nitrilotrialkylamines, in particular nitrilo-

 triethylamine, dialkylenetriamines, in particular



in which Mention may al so be nade of the dendriners of (R2 N (CH2) n) 2-N

which R2 is

~ hydrogen at
and 6 and

between 3 a
and 6 inclu
Each radica
preferably
made of mul
car boxylic
Decenber 20
are preferr
triphenyl-

10

+(CH2) x-N- ( (CH2) n-NR2) 2 Ris a hydrogen atom or ‘a2t peSamber2oblR 12
‘group, in which 10 Rl is a hydrogen "atonf or a - (CH2) n-NR22 group,

a hydrogen atomor a - (CH2) n-NR 32 group, in whichis a
omor a - (CH2) n-NH2 group, i5 n being an integer.'between 2

in

X being an integer between 2 and 14. n is preferably an integer

4. .| ticular 3, and is preferabl i et ween 2
rs‘? e93%¢be%ag€8;bly bet ween 2 éﬁd"4 i ncl usi ve,c’g%irdr?‘pfar{%égul ar 2.
| R may be chosen independently of the others. The radical

a,hydrogen .at.om.ar - ( )..n-NH2 _ar oup. ntion may al so be
TS s g S Ry T M 8% oo™ et e ably 3 or 4.

Ris

id A th , ds havi ic 21
05 V5 T IS8 e S1K e PROD Y39 aRH Ot & BEYRF ¢ ri ng

d, f le_ henzyl, thyl, anth |, bi phenyl
g G e St " deaeprrre

Mention may also be made of the dendrimers of

formula:

(Rz N- (CHz) ) 2-N- (CHy) x~N- ( (CHz) n—NR:) 2
in which |

R is a hydrogen atom or a - (CHz),~NR'z group,
in'which

R! is a hydrogen atom or a —-{(CHz),-NR?; group,
. in which |

R? is a hydrogen atom or a —(CHﬂthR%‘group{
‘o which . L L

15

R3 is a hydrogen atom or a - (CH2) o—NH; group,
n being an integer between 2 and 6 and
x being an integer;ﬁé?ﬁeen 2 and 14.

n is ﬁrefefably’an-integer £§£ﬁégh'3.and 4, in

particular 3, and x is prefé%éﬁl? an integer between 2

_énd 6 inclusive, preferablynﬁéééeen-Z 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 -(CHﬂﬁ—Nﬂz group.

25

Mention may also be made of multifunctional compounds

‘having 3 to 10, preferably 3 or 4, carboxylic acid

groups. Among these, compounds having an aromatic

and



bi pyridine, pyrrole, indole, furan, thiophene, purine, 5 quinoline,

. phenant hr ene, porphyrine, phthal ocyanine and napht habogsasemper200bst
particularly preferred are 3,5,3',5 -biphenyltetracarboxylic acid, acids
derived from pht hal ocyani ne and from napht hal ocyani ne, -

- 3,5,3,5" -bi phenyl tetracarboxylic acid, 10

1,3,5 7 napht hal enet et racar boxyl i c aC|d 2,4,6-pyridinetricarboxylic aC|d

3,5,3, 5 --bipyridyltetracarboxylic aC|d _

3.5.3 .5 - beﬂ?o%%é@é#ﬁﬁ%tracarboxyl|c i d,- PCT/FR02/02228
1,.3,6,8-acridinetetracarboxylic acid, and nore 15 particularly still

- trimesic acid and 1, 2, 45- benzene tetracarboxylic acid. Mention nmay also be

de of I tif t I ds. wh het e_havi
pai nt of synRRIGE BRUR e S BEA RBE 11 1A o enBRATREE A ot 20
ds d f 5 I d
tetrathi af ul ¥ '%ﬁYiﬁl B R s G

5;triazine_n% doafs) tr (ﬁggégggﬁgfgé: i) 26T QA snehccording to a
I Fen

preferred e Irst su ject fhe invention, the

mul tifuncti armeun A& SNOSRI I, 02 a2, 66 1behbac( L3urine,
carboxyethy??§%¥c ohexa%%%e trinesic acid, a2 4; 6- t?l 21 Decenber 2005 WO

03/ 002668, - &@m&ﬁﬂ&%&?ﬁﬁﬁaﬁ@m NQEARIIré naGi ghthalobyshinazind and

4- am noet hyl - 1, 8-octane di am ne. The nononer m xture resulting in star- or

H naphthalocyanlne Most particularly preferred are

3,5,3",5' ~-biphenyltetracarboxylic acid, acids derived
from phthalocyanine and from naphthalocyénine,
3,5,3’,5'-biphenyltetracarboxylic acid,

- 10 i,3,5,7-naphthalenetetracarboxylic acid,
2,4,6—pyridinetricarboxyliq aéid,
3,5,3’,5’“bipyridyltet;acarboxylic acid,

 3,5,3',5'—benzophenoneteﬁracarboxylic acid,'
1,3,6,8—acridihetetracarbo#ylic acid, and more

o .:‘particularly still trimesic acid and 1,2,4,5-benzene-

Lo ;etracarboxylic acid.

- Mention may also be made of multifunptional compounds

 whose core is a heterocycle having a point of symmetry,

such as 1{3,5—triazines,'1,4~diazines, melaminey
. 20 compounds derive§~from 2,3,5,6-tetraethylpiperazine,
1,4-piperazines and tefrathiafulvalenes. |
" Mention may more pa:ticularly be made of
1,3,5-triazine~2,4,6-tri(éminocaproic a;id) (TTACA) .
According to a preferred embbdiment of the
“25 first subject of the invention, the multifqnctional
: compoﬁnds are chosen ﬁrom 2,2,6,6-tetra- (B~

'carboxyethyl)—cycldhexanone, trimesic acid, 2,4,6-tri-



configured macronol ecul ar chains of .the invention may 5 include other
conpounds, such as chain stoppers, catalysts and addi Qi \Desembercd008s | i ght
stabilizers, heat stabilizers and delustrants. According to a second
variant of the first subject of the invention, the thernoplastic polynmer
10 bl ock comprises a linear ‘macronol ecul ar chain conprising a difunctional
core and at |east one thernoplastic polyner segnent |inked to the core.

These | i near hai ns are obtai-ned by using agh i conmpound
g@obsngé‘ﬁg ¢ P‘é‘f/%&@h/@&%bs ‘

having two i reactive functional groups. This conmpound nmaybe

used as conononer in the presence of other nononers in a pol ynmerization
process. It may also be nelt-blended wth a polyner during a extrusion

operation. TheyliReapr-roBEr 9ADEECU! 8 5 ChRI 1151 LONDHd S€- anirdk whiyfunct i onal
core and at |east one thernoplastic polyner, preferably polyam de, segnent.
In general, yhe-Lipgas avsmon®l ecul ar chains have a difunctional core and
two thernoplastic polyner, preferably polyam de,. segnents. The segnents
are linked to the ' corgebyonrorRdr covaterd hondt@ an sthmde @rdlip or a
group of "anot her kind. The difunctional core is an organic or )

or ganonet al | kenthentedl meonpoobecupzefcnaity o tHyerneanDeyemzsyr 2005 WO
03/ 002668 - 17 FCI/FR02/ 02228 carbon conpound whi ch possi bly includes

het er oat oits andlutie ebheh thmpeegdentsuch ead ik THPRTGvents are

preferably polyam de chains. The chains constituting _  _.
catalysts and additives, such as light stabilizers,

heat étabilizérs and deiustrants.
According to a second variant of the first
subjecf of the invention, the thermoplastic polymer
10 block comprises a linear macromolecular chain
comprising a difunctional core and ai least one
_ thermoplastic-polymer*segmeht linked to the core.
These‘linear;molecular chains are cbtained by
using a difunctional compound having two identical
15 reactive funcfional groups. Thié compoundrmaygbe.used
as comonomer in the presence of other monomers in a
polymerization process. It may aiso befmeltrblended
with a polymer during a extrusion'operation.
The linear macromélecular chaiﬁ§ comprise—a
20 difuhcﬁional coré and at least one thefmoplastic
polymer, preferébly poiyamide, segment: In'general,‘the
lineér macromolecular chains havela difuncfional core
and two thermoplastic polymer, preferably polyamide,.
segments. The segmerits 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-



the segnents are preferably pol yam de chains of the 5 type of those

‘obt ai ned by the polynerization of lactans -or am no aoHasscef®er WoBNPl e of
. the nylon-6 type. According to one particular enbodi ment of the first
subj ect of the invention, the |linear macronol ecular chain of the
‘thernopl astic block is a 10, linear polyam de obtained by copol ynerization
using a nononer mxture conprising: a) a difunction conpound conprising two

identical-reggzhgzgégﬁgélonal groups chasen fron1the ggv&§0596555gnal

group and th acid 15 functional group
fornul ae (Va) and/or (Vb) below = 20 X-R-Y . (Va) . C(Vb) \/ Nin
which: R represents a substituted or unsubstituted, aliphatic

cycl oal i phat L¢,gF, 36 aBbL G wilydll Qoo ¢ aﬂ{&ﬁldecsorﬁ@aémwﬂsoran%to 36
carbon atoms pos y includi'ng het'er oat ons; IS a primry am ne
functi onal EB YREN: RS KedifenBs CREDOXY & aOi‘er fé&&ﬁérﬁf@'aﬁ oup; 21

Decenber 2005 WO 03/002668 - 18 PCT/ FR02/02228 Y is a carboxylic acid
functi onal 9bPEPerably polyamide chains. The chains constituting
the cegments are preferably polyamide chains of the
5 type of those obtained by the polymerization of lactams
or amino acids, for example of.the nylon—-6- type.
| Accordino'to one particular embodiment of the -
first subject of the invention, the linear
macromolecular chaln of the thermoplastlc block is a
10 lineéar polyamlde obtalned by copolymerization using a
mbhomer mixtufc.comprising: |
o) a difunct}on,compoﬁnd comprising two
“identiéal reactive functional groups chosen from the
.amine fohctional'group and the carboxylic acid
- 15 fuactional. group;

L wpiroiels b)) monomers of formulae (Va) and/or (Vb)

e betbw 7 | o ‘
CoEIEL LT X-R—Y (Va)- - R-—C/’ {(Vb} -
in which:
20 . s R represents a substituted or

unsubstituted, aliphatic, cycloallphatlc or aromatlc
_hYdrocarbon radical containing from 2 to 36 carbonr
atoms and possibly including heteroatoms;

. e Y is a prlmary amine functlonal group when

25 X is a carboxyllc acid functional group;



when X is aprimary amne functional group. The nononers of formula (Va) or
(Vb) correspond to polyam des of the type obtained byg{pdeeihpsrsdosation

. using lactans and/or aminno acids. The processes for pol yneri zi ng such
conpounds are known: nention may be made inter alia of anionic

-pol yneri zation and nelt pol ycondensation. The difunctional conpound t he
nmononmer 10 resulting in the linear macronol ecul ar chain of the. first

subj ect of the invention -- may be chosen from conpounds represented by
formula (V) :"%ZOR/RO2E868 (\i) 15 in whith:~ Rl is a h9%¥%@%¥¥i? i cal
conprising a |least two substituted or unsubstituted, aromatic or-
aliphatic, linear-or cyclic carbon atons, and mhich may i ncl ude

het eroatons; A and B are-¢ caval ent, bonds or hatlc dr ocar bon

h
radi cal s containing from 1 to°62aPBdH lca?%ﬁ% %F%Eﬁo%?ge? 9K denti cal or
di fferent; aQﬂmqu'isa fBQEEé?QaLmQ§8“Pu ggfgg% ﬁ% am ne functiona
0

group and the car xyllc acl functiona e radicals RL and A
o 2% Becenber 2005 voros §paRREYEChE FenR, A L%é/%azg‘ﬁg butyl Tadi Gals
or a pol yoxyaldoteepenhadbCabi yatehe8Sor the type obtained by :
- 5 polymerization using lactams and/or aminno acids. The
processes for polymerizing such compounds are known:
mention may be made inter alia of anionic
polymerization and melt polycondensation.
The difunctional compound - the monomer
10 resultihg in the linear macromolecular chain- of the .
first subject of the invention - may be chosen frem:-..:
compounds represented by formula (VI}:
Z-A-R;-B-Z (VI)
‘in which: | |
15 * R; is a hfdrocarbon radical comprising:-@ag. .. .
least two substituted or unsubstituted,'aromaticgosz-w
aliphatic,'linear or cyclic carbon atoms, and whiqh@may
include heteroatoms; | ‘
e A and B are.covalent bonds or aliphatié.
20 hydrocarbon radicals containing from 1 to 6 éarbon
.aﬁbms, A and B being identical or different; and
¢« Z is a functional gfoﬁp chosen from the
amine functional group and the carboxylic-acid
functional group.
25 ._ The radiéals R; and A are preferably methylene

| or polymeﬁhylene radicals, such as ethyl, propyl or



t he pol yoxyet hyl ene radi cal .
-exanpl e of a difunctional conpound suitable for the - D1ipacembbormosT
_difunctional conmpound rmay be introduced, for exanple, into. the m xture

for pol yner

izing the linear macronol ecul ar chain of the invention,

~to say into the nonomer m xture fesulting in the 10 macronol ecul ar

It may al so be introduced, in the nelt, into a-,-.nmixture conprisi

| i I | h h I
e N R M AL e S

used. 15 -

The radical R of fornmulae (Va) and (Vb) is .20 advantage

chosen fromthe follow ng radicals: the unbranched dival ent pentyl

‘the |inear

bei ng a nyl

oREEY 2GR L R A R I TR e L

car bon atons{hthglgggﬁg£h§§§§%gg%ﬁg&gff chain of the thernoplasti

pol ymer bl ock
- radi cal 25
of the thernoplastic polyner block then

2005 WO 03/
enbodlnent

5

10

15

20

25

and t he unbranched di val-ent un

(cont ai ni ngydde £8% bty aﬂ@rﬁa)debteqlrﬁ‘ﬁgal%l ﬁ{/ %?1‘%&%[@'&1;11“ g;c

Ogﬁéﬁéle 89 a EE&E@%M%M@M&&@ et ed

of the
invention.

The difunctional compound may be introduced,
for example, into the mixtﬁre for pélymerizing tﬂe
linear macromolecdlar chain of the invention, thét.is
to éay into the monomer mixture resﬁlting in the
macromolecular chain. It may also be introducéd, in the
melt, into-armixture comprising the linear
macromolecular chain. In the latter case, an extruder
allowing the compoind and the linear macromoleCular
chain to be melt*blended.can be used.

... The iradical R of formulae (Va) and (Vb) is

advantageously chosen from the following radicals:

Mention may be made of adipic acid as an

he

that is
chai n.
ng the
oW ng
d can be
ously
radi cal
k then .
ing 10
c

decyl
chai n
ember

sni-zthe~unbranched divalent pentyl radical, the

linear macromolecular chain of the thermoplastic

polymer brock then belng a nylon-6;

"= the unbranched divalent decyl radical
(containing 10 carbon atoms), ‘the linear maéfomolecuiar
chain of the thermoplastic polymer block thén béing a
nylon-11; and

- the unbranched divalent undecyl radiéal
(containing 11 carbon atoms), the linear macromblééular
chain of the‘thermoplastic polymer blodk then being a

nylon-12.



first subject of the invention, the radical Rof fornmulae (Va) and (Vb) is

.the unbranched divalent pentyl radical, the |inear na¢pDegenhbeitoas chai n of

. the 5 thernopl astic pol yner block then being a nylon-6. The nononer m xture
resulting in the linear macronol ecular chains of the invention may include

-other conpounds, such as chain stoppers, catalysts and additives, such as

| ight stabilizers, heat stabilizers 10 and delustrants. According to one

particul ar enbodinent of the -. . ;a.. . second variant ,of tpe first

subj ect of t M€ OF/E8RLEER, the average M ecul ar mass &FTYEBORY A2328

macronol ecul ar. chain is between 200 and 50000 g/ nol, preferably 15

bet ween 500 and 3000 g/nol.. ~ . According to a variant of the first

subj ect of the inventign, the thernoplastic I r. bl ock conprise both
star- or Hconfigured %ﬁ%?ﬁ?rb?%c%? at p%%%‘?ﬁ%ggn%%‘?%ern%ﬁgé 5 ecul ar

chai ns bl end ‘ > r rdi 0_anot.her rti enbodi nent of
the first su%jqé:c%:t% %ggﬁ%@@i ﬁgen ?o%?‘pﬁ%l%?ﬁi#?%drg%ocﬁyln& ac)(r:forrpri ses, apart

fromstar- OlobhGINLT GyLpdandREROMD SO AT AHRAl S IR RG B L Tuncti onal

core 25" and/or Tinear nacronol ecul ar chai ns-having a functional core, .

linear macropplhegyl apqchal NScNOt] i GOt ahih AGnd1 dith 1df Wnfdii-onad wand/ or
di functional "core. 21 Decenber 2005 WD 03/002668 - 21 - PCT/FR02/ 02228

These |ingar tRBCHBPDLSEUL Ao LHd NIV k COIERI BY 1Yy & dldd-fauncti onal and/ or
di functional core are especially o ‘
' The monomer mixture resulting in the linear
macromolecular chains of the invention may include
other compounds, such as chain stoﬁpers, catalysts and
additives, such as light sfabilizers, heat stabilizers
10‘ and delustrants. -
According to one particular embodiment of the~«..a2.-.
second variantrbf the first subject of the invention,
" the average molecular mass of the linear’machmolecuiar.
'chain-is between ZOOIand 50000 g/mol, preferably
15 between 500 and 3000 g/mol. _ | ‘ - : - . :@wggg‘

According to a variant of the first subject:

of the invention, the thermoplastic polymer block may -
comprise both stér— or H-configured macromolecular _ ST
~chains and linear macromolecular chains blendedv .1ggg;3‘:
20  together.
| | According to anbther'particﬁla; émbOdiméntrof
the first subject of the invention, the modified
polymer comprises, apart from star- or H—configuréd
macromolecular chains having‘a multifunctional core
25" and/or linear macromolecular chains having a
'difuﬁctionai core, linear macromolecular_chains_nop

" cdontaining a multifunctional and/or difunctional core.



t

| i near pol yam des. The pol yal kyl ene oxi de PAO bl ock of the first 5 subject

of the invention is preferably linear.

oxi de,. polytrinmethyl ene oxide and pol ytetranet hyl ene oxi de bl ocks.

" block is bas
~at the ends of the block. The pol yal kyl ene 10 oxide block is preferably a

pol yet hyl ene
t her nopl ast i
invention ma
each ot her.

macr onol ecul
pol yal kyl ene
denot e bot h:
|inked to th
t her nopl ast i
reactive fun

ed on pol yet hyl ene oxide, it may have propylene glycol

oxi de bl ock. The, average,: nolecul ar masses of the

c pol yner. bl ocks and pol yal kyl ene oxi de bl ocks of, the
ng@é&QQ$ﬁﬁ3fferent. Fbmeve?¥ - pr ef er abl y BOTIFRG% C3248

It may be chogemdcempepzioget hyl ene

If the
units

ar to

The average nol ecul ar mass of the PAO blocks is preferably

. between. -200- and.2000 g/nol. At 'least -sonme of -- the free ends of the

r chains of the first subject of the invention are |linked to
al hai f the fi ggL f the i ' | i nked

SiSe BPGEEs M ThR™S0°F Y

efif&ipf PP TRTTHIEE R ar chai ns

h ds.of _th h i b h _
15 IS 1k TBRESSLL Bel Bk, breneliescery sporencs

€ tThé ends o e Co

ﬁﬂ%ga %}ggﬁgag s or segnments, in other 25 words the free

ctional “gi

bl ock of the invention [ | ] - I I
TEQ”BM%E_&IF‘;%M? F%%g%z% 9% a_I}E ol acul af 21

Decermber 2005 WD 03/ 002668 -
the |ineas maghq

CT.

The pol yal kyl ené oxi de bl ocks of the

10

be chosen from polyethylene oxide, polytrimethylene
oxide and polytetramethylene oxide blocks. If the blbck
is based on polyethylene oxide, it may have propyleﬁe
glycol units at the'ends.of.the blocﬁ. The polyalkylene
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;'Howeve;,

15

preferably they are similar to each other.

The average molecular mass of the PAO blocks

is preferably between- 200 and 2000 g/mol.

At least seme of-the free ends of the

_madromolecular chains of the first subject of the.

20

25

invention are linked to polyalkylene oxide blocks. The

frge ends of the macromolecuiar chains denote both:

= the ends of the thefmoplastic pol?mer .
bfanches or segments linked to the-core;

= the ends of the core whiéh are not linked
to thermoplastic poiymer branches or segments, in other
words the free-reactive functional groups of the core.

‘When the thermoplastic polymer block of the

invention comprises only linear-type macromoleciilar

ups of the core. - .Wen the thernopl astic pol yner-

. . ns, both free ends of
aRlecyl ahe ghaéﬂﬁi%seiglﬁk@@leggbpplyﬁl&f.enpc axdgle bl ocks



invention are linked to the thernoplastic polymer 5 .branches or segnents
.and/or to the core of the thernoplastic polymer bl ock Hpaerbepr@st bond,
via an amde group of a group of another kind. According to a preferred
enbodi ment of the first subject of the invention, all the free ends of 10
t he macronol ecul ar chains of the thernoplastic polyner block are |inked to
a pol yal kyl ene oxi de bl ock. The present invention also relates to a

process for ﬁre aring the polymer described above, this b%g%bégihsecond
subj ect of tWe 3%@9# . 15 1t consisfd in making t TR eact: on
t he one hand, ponaIkerne oxi de bl ocks possessing reactive term nal
functional groups B; on the other hand 20 - thernoplastic polyner

macr onol ecul r 25 c S Jpossess) | egst reactive _ter functi onal
groups A ana %ﬂih?%} SR ﬁ & hF g5Es M hul P %unctlonal and/ or
3Tt onsl arpopgs S ) msslte igtontborooups AL
reactive functional gﬁﬁy&%I@é%y@l%n%nQQQBeablocks of the = =
| invention are linked to the thermoplastic polymer
5 Dbranches or segmencs and/or to tﬁe core of the
thermoblastic 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
106 the macromolecular chains of the thermoplastic polymer
block are linked to a polyalkylene oxide block.
The present rnventlon also relates to a
- process for preparing the polymer.described above, this
beino the second subject of the invention.
;'.vu 15 It consists in making the following react:
l | e on the one hand, polyalkylene oxide blocks
possessing reactlve'terminal functional
:-" ’ : : | groups B;
s on the other hand:
20 - 3 - thermoplastic polymer macromolecular
Vchalos possessing at least reactlve
terminal functional groups A
and/or
- compoundsrof at least two types:
25 | | | = multifunctional and/or difunctional
compounds comprising reactive furctional

groups A



t her nopl astic polynmer conprising reactive functional groups A and B, 5 the
.functional groups A and B possibly reacting. togethernitmeckmbet 7005 '
pol yal kyl ene oxi de blocks to the thernoplastic polymer macronol ecul ar

chai ns and/or the nononers and/or the thernoplastic polyner; and the above
is heated to a tenperature sufficient to 10 carry out the reaction between
t hese various functional groups. }: .. Everything described above relating

.to the 'polyalkﬁl ne_oxjde blocks is identically valid hzre iz .1 he case
of the seconH©s 5?99?66§ the invention.2315 Accordi ng FETAFRPEEP22284r i ant

of the second subject of the invention, the thernoplastic polyner ,
macr onol ecul ar chains are star: or : Hconfigured chains and/or |inear

chains. Everything that was de%g{ib%d above in..regard tottgg star: =6r
H configured macro 20 nol ecdl aF "Chai s 87" PPBYard Po tA& T Rear chains is

identically valid here int f e _SeGo j of. the invention.

According to a second variaﬁ?hggﬁ?ﬁg'ééggﬁﬁi sgbf%§¥gggﬁ%ﬁéainvention, t he

- pol yal kyl ene oxi de bl ocks j : noners. resul ting
e A fggkié(bafzﬂgi\@&%ﬁfﬁyiﬂa)

‘in the thernoplastic pol yner macronol ecul ar ai ns the ™ thernopl astic

- pol yner bl ock of the inventiof.¢ithe 2k Lecamhery 20053 WOL3 802668 - 24

PCT/FR02/02228 nononers in qugstion are t he nulpifunctional and/ or
difuncti onal + geNPONEIEL SRADI§isd s eatld (e Jdsaligndeacting

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 fﬁnctional
groups. ' T T

Everything described above relating to the
-polyalkylene oxide'blocks is identically wvalid here in
ithe case of the second sﬁbject of the invention;

15 : ‘ According to a firstwvariant of the second
subject'of the invention, ‘the:thermoplastic polymer
macromolecular chains are starwser:H-configured chains
and/or linear chains. Everything that was described
above in_regard to the star—.:or H—coﬁfigured macro-

20 molecular chains or in regard to the‘liﬁear chains is
identically wvalid here in the case of the second
subject of the invention.

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

25 are made to react with the mohomers.reéulting'in the
thermoplastic polymer macromoleculéf chains of tﬁe

thérmoplastic polymer block of the invention. The



and/ or

groups A and nononers each conprising reactive functional
5 the thernopl astic pol ynebq FeeRpe! gpgl ar

i ntroduced into a polynerization nmedi um contai ni ng

conpound

. The nmononers resulting.in
~chains are,
pol yal kyl ene oxi de bl ocks.

ay or nay

havi ng reactive functi onal
di functi onal
reactive fundq

second 15 subject of the invention,
to react with conpounds resulting in t he thernopl astic pol yner
macr onol ecul ar

conpo&ﬁ@?mﬁFé ﬁﬁeqHﬁFFFPHnéf?oﬁ%? y

These

conprising re
conprising r
be

ext r usi on- opéVﬁFan% aE

nor e reactlv% el qbﬂgh

oxi de bl ock contalns on

exanpl e,

for exanple,
The nul tifunctional and/or difunctional

not” be introduced sinultaneously with the other 10 nono
groups A and B. Preferably, the multifu
ound is introduced after the other nononers
s A and B. Accthding to a thiPEE/FRPRARR23R

t he pol yal kyl ene oxi de bl ocks

‘chai ns .of the . thernoplastic the in

ol yner bIocéﬂﬁ
BFURFFLATA S
fun tlonal groy A and a thernopl astic polymer
lno&ﬁ tc8ﬁ8Pu arsﬁfagnm%dr%mrmé?f%w&%&s it
Iya k. Iene oxi de bl oc durlng an

Fky?% %&?ﬁ%shﬁ%c$?§ﬁ1 i*hcl ude one

bl ende

- PCT/ FRO2/ 92228 1 %ﬁ@rh&sglgg&m;ngéalwggtmgmm&i@mﬁ A5 Granples of

polyalkylene oxide b
- . for example, intreoduced into a polymerization medium

10

2T 20

25

| ocks Lon may be nade

containing polyalkylene ox1de blocks. The

ﬁultifﬁnctional and/oxr difunctional compound may or méy
not be introduced simulﬁaneously with the other
monomers, hav1ng reactive functional groups A and B.

the multlfunctlonal and/or dlfunctlonal

Preferably,

compound 1is 1ntroduceqlafter the other monomers havlng

‘reactive functional groups A and B.

According to .a third variant of the second

subject of the invention, the polyalkylene oxide blocks

7 . 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

compound comprising reactive functional groups A and a

thermoplastic polymer comprising reactive functional:
groups A and B. These compounds may, for éxample, be
blended with the polyalkylene oxide blocks during an’

extrusion .operation.

gr oups A and B.

ners,

ncti onal
havi ng
t he

are made

venti on.

/950 econpound

Y, for

or

é&ggﬂ{;&ﬂag grgugg%g %%%%%g%%blﬁ%% ;pol yal kyl ene

Each polyalkylene oxide block may include omne

or more reactive terminal fumnctional groups B.

Preferably, each polyalkylene oxide block contains one



bl ocks possessing an am ne reactive functional .group such as JEFFAM NE M
. 1000(r) or JEFFAM NE M 2070(r). 5 The, term nal functpomcegiboraoesA and B
are preferably am ne or carboxylic acid functional groups. According to
one particular feature of the second subject of the invention, the terninal
.. functional groups A are carboxylic acid functional 10 groups when the '
‘terminal functional groups B are am ne functional groups, and vice versa.
The thernDpIastlc mer of the invention may be used by its If or as an
el ement of a%Ooch g ¥ %%n. This thermopPastic pol ymer P z 3
partlcular!y used as an additive in polynerlc . conp05|t|ons conpri sing
a polyneric-matrix-.- in. partlcular i's used in the

olyneric.-conposition as. und to nodi f e hydro h|| ity and/or
gnt?static p?gg%F%Y%st%ﬁm%%% q&%@ﬁpﬁl @5ﬁﬁgsét gﬁ e%ﬁg 28 a8§an¥ageous
olyneric natr ce e Cco i ti.ons of the inventi r.e -t hernopl astic
Bol %;merls es% Yaf¥€{eﬁ%l%’gln%§gég°§'°‘%lﬁs’ eﬁ]r%\ﬁr? tmlgy;/ osén%gil%3 P?ed in tﬁe ar!t

that . pol YITersy SUED S AOLYAN 469wy SALERT e RARIEHERS 1350

particul ar, rou thermopl astrc. Bolyners 21

Decenber 2003, 95’"”9@3’—’15@@&1\15%@1% 810 %tiU’IOC@SUbJ ect of the
i nvention there ore relates to thernoplastic polyner conposi tions
conprising.at |east: 4Tﬁbfﬂégﬁlﬁamhﬂyﬂaﬂﬂd%agh%&@Q@gaatu@dpglyaer
preferably amine or carboxylic acid functional groups.
According to one perticular 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 viee versa.
The thermoplastic polymer of the iuvention
- may be used by itself or as an element of a
composition. This thermoplastic polymer may be
15 particulerly used as an additive in polymeric ..
compositions, comprisiné a polymeric matrixy In.
particular, it is used in the polymeric-cemposition as .
a eompound to modify the hydrophilicity-and/oxr
antistatic proéerﬁies of the polymericecomposition. The
2d advantageous polymeric matrices of the comPositions of
the invention are thermoplastic polymers, especially
polyamides. It is known to ehose skilled in the art
‘that polymers such as polyamides, polyesters, |
polyclefins and, in particular, PVC form part of the

25 group of thermoplastic polymers.



5 as described above or obtained according to the process described above;
-a second thernopl astic polynmer,, .such as. PA- 6 or PA2§,(ect@berc2086pl €. The
_ second thernoplastic polyner of the 1.0 conposition is preferably a

pol yam de. The pol yam de may be chosen from nyl on-6, nylon-6,6, nylon-4,6,
nyl on-6, 10, nylon-11, nylon-12 and bl ends and copol yners based on these

pol ynmers. The conpositions according to the invention ;5..a are preferably

obt ai ned by e t - ndi ng of the second: thernopl asti I with the
conpound nnd&@%ﬁgﬁﬁﬁgﬁﬁﬁﬁrophiIicity én% or antistati5me§W@g/§§?§8The

bl end may, for exanple, be produced wusing an extruder, for exanple a
single-screw or twin- s-crew nmxer "The proportion by weight of nodifying

conpound in the comosiﬁieoeﬁiﬁdpg%féé?'é{ﬁb%&e%vénggﬁ@% %Qe()/fef\-,ré]}%ch

conposi tions according to the invention ave a norp gy in

i ncl usi ons of,t i dj W& hin a continuous
pol yani de pﬁaesﬁeggeggQgexgzq%ggréé%gggp%ag%%%6%@91_95%gglaé)ﬁcgw FRO2/ 02228 Apar t

from the nodidoyigid sGempa¥ndeathe conpositions may include other additives
such as delustirants, "col oured pignents, heat or light .stabilizers, heat

protection agents,. antenmacrebsal hbdagent Bic anhé sRbbl g RYesdISment i static
agents or the : -
' 5 as described above or obtained according to the process
described above;
s a second thermoplastic polymer, such.askPA—
6 or PA-6,6 for example.
The second thermoplastic polymer of the
.10 . composition is preferably a polyamide-rThe polyamide
may be choéen from nylon-6, nylon-6,6, nylon-4,6,
- nylon-6,10, nylbn-ll,‘pylonflz and blends and
copolymers based on these polymers. | '

The comppsitions according to the invention
.;xismgéﬁe;p:eferably obtained by the melt-blending of the
“:ﬁnﬁ;esecond:thermoplastic polymer with the coméound
‘“%%rgﬁfmbdifyiné the hydrophilicity and/or antistatic
~¢£zf?rbeﬁaviour. The blend‘may, for example, be préduced

cowEioerrusing an éitruder; for example a single-screw or twin-
20:  screw mixer.ifhe'propértion by weight of modifying
com@ound in the composition is preferably between 4 and
C 20, |
The compositions according to tﬂé invenﬁion
havé_a morphology in which inclusions of the modifying

25 compound are dispersed within a continuous polyamide

phase.



like.- This list is in no way exhaustive. The conpositions may, in
-particular contain a delustrant consisting of titani gnmécexibde2g@ ticles
possi bly coated so as to protect the polynmer from 10 degradation in contact
therewith. The titanium dioxide may be used by itself or in conbination
with. other, delustrants. The proportion by weight of delustrant in the
conpositions may be up to a fem/percent For exanple, it is between 0.2

and 0.5%for an effect 15 called "sem -dull", between an
effect cal |88 C3(PPE268Bd between 1% ard 3% for an e?@%ggggé&{%%g

"fully-dull”. To obtain what is regarded as a high |evel of matness, the
wei ght concentration is generally greater than 0.7% 20 It is al so possible

to use zinc sul phide particles a a del rant, or else i tani um

di gx:c _dle/ zi ntc sulb|toh! de %%5 ér e‘ﬁt%}b]r?gal SFPA %tdt’eg Eodya[)ns fi_rlrolr es

an il anents_obt ai ned by qtr]g%ps rined above. ese

yarns, fibregQ%Po?f?a%%%tmggfﬂﬂhgggﬁégé u§%%%qgtand %E%sglnnlng t echni ques

starting wjég%gggggggggl & é&ﬂﬁggg% G thenneplastic 21 EEcenﬁer

2005 WO 03/0 /' FRO2/°0 polyrrer and the conpound for
-modi Tying thggaﬂygf_?@f‘él 'r?ééﬁ' QI i | Sid S hehaviiewbnihe spinning

~may be carried out i mredi ately after the polyner has been pol ynerized, the
| atter bq;ngaggngge affel o f 0IMy dyerd I usionsddiieugkiespisnner ehe. |1t may be

produced froma gr anul at ed conposite conprising the m)dl fying conpound and
the pol'ynmer.ijjhe. moii§yiigr is in no way exhaustive.
| The compositions may, in particular contain a
delustrant consisting of titanium dioxide particles
possibly coated so as to protect the polymer from
 10 degradatioﬁ in contact therewith. The titanium dioxide
-.hay be used by itself or in combination with other
delustrants. The proportion by weight of delustrant in
thé compdsitibns may be up to-a few percent._Fof
example, it is between 0.2-and 0.5% for an effect
15 called “semi-dull”, between 0.5 and 1% for anieffect. .
called “dull” and betwegn-l%lénd'B% for an.eﬁfect;yr"~
’called “fully—@ull”. To obtain what is regarded-asa .
high level of matness, the weight concentration is:
generally Qréaterlthan 0.7%. T
20 - It is also possible to use zinc sulphide
particles as a delustrant, or else a titanium
dioxide/zinc sulpﬁide mixture.
The invention also relates to yarns, fibres
| and.filaménts obtained by sﬁinning a cohposition
25 described above. These'yarns, fibres or filamehts are

prodﬁced using standard spinning techniques starting

with a material comprising the secorid thermoplastic



conpound may be incorporated into the polymer nelt before the spinning
.operation, in the formof a 10 concentrated m xture i n1®epehpeca0osAny of
~the neans of incorporating conpounds into a polyner to be spun can be
used. Spinning processes are known. In short, they consist in extruding
.the nolten material through a 15 spinneret and in cooling the filanments
obtained. The filanments are generally made to converge beneath the

spinneret and are gathered so as to undergo treatnents uc ﬁﬁg W ng,
texturizing,W%iQ?fébzﬁﬁﬂend ng, dyeing, % inping and h%%??g%g%? 28

treatnments. The treatnents 20 maybe-carried out on a relatively small
nunber of filanments, for the manufacture of yarns for exanple, or on a

| arge nunber of filanment,s joined to her. i.n. t.he ormof a cable, lap or
roving, for BX ?%&?Q#]ihéaC?ﬁ%ﬁﬁ?ﬁgﬁ%yéITﬁdﬂﬁyﬁpgst%? fl ocked cable. 25

These conpl eegl g GRerali ane dIRy, he Salviced o rgus gont hfjgoust y and

Lntegrated-in¥o evi ce, may be carried out batchw se. The

list of 21 lgrg?ﬁmga%a@&%ﬁ%ﬁ%f;i%%e-dia%gﬁ%%@m%% oper at i ons

subsequent  t s innowy |limting. The“yarns, fibres or

filaments acgol dhdig s Hdieh igHiemdOnJmy e UsederobeliAg Aanghacture of 5

textile surflaces. The conposi'tions according to the invention may be used
for produci ngefd ogdes W fagesisidhe Hlagkeddinbeesteangicsimaiynbehi s case

either exclusively of fibres of the conposition according to
- produced from a granulated composite comprising the
modifying compound and the pdlymer. The modifying
compound may be incorporated into the polymer melt
_ Befo;e 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 processés are known. In short,'they
consist in,extruding the moltén material through a
15 7spinneret;éad;inqcooling the filaments obtained. The
filaments.are. -generally made to converge beneath the‘
-spinnezéﬂwaﬁdaare gathered so as to undergo treatments
:sucﬁaasﬂdnawingj texturizing, sizing,.relaxing{ dyeing,

crimping: and heat-setting treatments. The treatments

-y

20 "may bercarried out on a relatifely small number of
filaments, for the manufacture of'yarné 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 _ VThese complementary operétions may be carrieq

out continuously and integrated into the spinning

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



t he inventions-or consist partially thereof, -in 10 conbination with other
fibres- - : ---. The yarns, fibres and fil anents obwaiDwdmberanoshe
" conposi tion exhibit, enhanced hydrophilicity and/or antistatic behavi our
over that of the unmodified pol ynmer, especially unnodified polyamde, with
. good 15 retention of these properties after dyeing and/or washing. The
-yarns, fibres or filanents according the invention are in particular
suitable for manufacturing textile articles. They may al so be used . 20
for manuf acti® %% 0926$8and carpets. Tha% nvention al FEFERAAI2CE8arti cl es
formed from conpositi-ons such as those descri bed above. The conposition of
the invention, when it is prepared using an extruder may be conditioned
in the 25 forn1qf | es. The conposition,or eneral ' nore
speC|f|caIIy“¥%ﬁ§Rj9§%u SegUEPta e gﬁ%@ﬁaaa 3 b@ ? r#8d by means of
processes | voIV|n melting in order 21 Decenber 2005 5 WD 03/002668 - 30

- PCT/ FRO2/ 02 btain articles, such as for exanple conpression
moul di ng, i nj cet o ol diag and %&teg%gn-ghgweneyugéwgdl;r@et@rtI cles are
t hus made of the conposi e use o € conpositions atcording to the

I nvention myy, b £ANRGIA heéya%\éaﬂg@aeek!% %gnmanufacture of

5 textile surfaces. The compositions according to the
invention may be used for producing flocked 'surfaces.
The flocked fibres‘consist.in this case either
exclusively of fibres of the composition according to
the inventionj; or consist partially thereof, -in
10 Acomblnatlon w1th other fibres.
The yarns, flbres_and filaments obtained from ::..

ﬁhe composition exhibit‘enhanced hydrophilicity and/or

antistatic behaviour over that of the unmodified
polymer, eepecially unmodified,polyamide, with good

15 retention of these properties after dyeing and/or ol L L

‘'washing. ' : o DRI ET
The yarns, fibres or filaments according torzmrm-pas: -
the invention are in particular suitable for e
manﬁfacturihg textile articles. They may also be usedwir. -
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 lt is
prepared using an extruder, may be cOnditioned in the
.25 form of'granules. The composition or in gene;él more
specifically the granules is or are intended_to be

. formed by means of processes invclving melting in order



manuf act uri ng articles for the autonobile indusfry;-in ”paffféuiar'for”
nmanuf acturing body parts. The antistatic and/or hydreghiddembbyadpsoperties

"of the nodif
t hese articl
~become nore

ying 10 conpound of the' conposition may be advant ageous in
es': Further details and advantageous of the invention wll
clearly apparent. in the 1light of the exanples given bel ow

solely by way of 15 indication. 20 Exanple 1. preparation of a

hydr ophi lic

star-configured polyam de The foll owi ng were introduced into a

one-1itre auR@cP3¥BOREEBed with a nechaifl cal stirrer: PCT/FBB3/Q28¢8 |

s--caprol act
ULTRANOX( r)

am- 12.31 g of 1, 3,5-benzenetricarboxylic acid - 0.7 g of ,
236 25 - 300 I of a 50 wt % aqueous, hypophosphorous acid. 21

Decenber 2005 WO 03/ 002668 - - 31 PCT/FR02/02228 The reacti.on m xture was
heated to 226€ PRtaiPt pEERRISE: AVJspherfi T el COPIESSE Ot this

tenperature

_gradual |y ad8e8iB¢BF: 26" AT ALt Y.

and kept at

his. .
~of 5 nbar m@%?é&fﬁﬁ@?%@e‘;

10 -

15

20 -

25

for_30 mnutes., 352 f JEFFAM NE(r) M 20 were then 5
Igﬁ*ﬁed]rré%c?ri‘ rF’gﬁ‘%&ﬁfTOé.‘" $'heated to 260C

dp%nl?%h% é\}?ﬁ(st ,maadé/acg:éu{{ﬂedom to a pressure .

composition.

| The use of the compositions according to the
invéntion may be especially advantageous when
manufacturing articles for the automobile industry} in
particﬁlar fof”manufacturing body parts. The antistatic
and/of hydrophilicity properties of the modifying
compound of the:composition may be advantageous in
these articlesftﬁtkz.-

Further details and advantageous of the

invention will become more cléarly apparent in the
light of the examples given below solely by way of

indication. e i e T

EXBMPLES &5y a0 0
Example t::spreparation of a hydrophilic
starfconfiguredﬁpolyamide | '
i The following were introduced into a
one—litre autoclave fitted wiﬁh a mechénical stirrer:

- 336 g of g-caprolactam

12.31 g of 1,3,5-benzenetricarboxylic acid

0.7 g of ULTRANOX® 236

300 pl of a 50 wt% aqueous hypophosphorous

acid.



systemover 1 h. 10 The system was then cast on a plate. Exaan e 2:

. preparation of a hydrophilic tribloc |inear polyam de sihsecbaibkoragsg wer e
introduced into a 15 one-litre autoclave fitted with a nechanical stirrer:

- 350 g of -caprolactam- 12.92 g of adipic acid - 0.7 g of ULTRANOX(r)

.236 - 300 pl of a 50 wt % aqueous hypophosphorous 20 acid. The reaction
m xture was heated to 220C in nitrogen. at- atnospheric pressure and kept at

this tenperature for 30 minutes. 354 g of JEFFAM NE(r) M 2070 were then
25 gradual | y %d@Sd 08¢E6840 mi nutes. The3teaction mi xt BCTARRO2{O2238 t o 260C

.and kept at this tenperature for 80 mn. Next, a vacuum 21 Decenber 2005 5

10 WD 03/002668 - .- 32 PCT/ FRO2/ 02228 down to a pressure of 5 nbar was
gradual |y i nmposed on F‘ stemover | h. The system was (Ega@ cast on a
plate. Exanple 3: prepaP8tFBACHIC8 RydrBpfi Iee %?%FEd confs d-bol yani de

e col SRR OSSO0 0 e LRSI LI

- temperature for 30 minutes.
352 g of JEFFAMINE® M 2070 were then
5 gradually added over 20 minutes.

The reaction mixture was heated to 260°C and
kept at this temperature for 1 h. Next, a vacuum down
to a pressure of 5 mba: was gradually iﬁposed on fhe

- system over 1 h. |

10 - The system was then cast on a plate.

A Example 2: p:eparétion of a hydrophilic
tribloc linear polyamide |
‘ The_follbwing were introduced into a
15 one-litre autocléve fitted with a mechanical stirrer:

- 350'g of g-caprolactam

- 12.92 g of adipic acid . g

0.7 g of ULTRANOX® 236

300 pl of a 50 wt% aqueous hypophosphorous

1

20 ' ) ~acid.

AThe reaqtibn mixture was heated to 220°C in
nitrogen at atmbsﬁheric pressure and kept at this” |
temperature for 30 minutes.

354 g of JEFFAMINE® M 2070 were then

-25 gradﬁally added over 40 minutes.
\ The feaction mixture was heated to 260°C and

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



~was heated to 260C in .nitrogen and at atnospheric pres$dcembacdogpt 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 min. Exanples 4-6: preparation of hydrophilic PA 20 conpositions
Mat erial s used: Polyamde A : nylon-6,6 containing 0.3 w% ti¢t g' m
di oxi de,' ha¥Pn@34092668 i ve viscosity 35 -41- (rreasurEGTmﬂzégg/é%f
polymer in 90% 25 formc acid); Additive Bl: hydrophilic star-configured
pol yam de of Exanple 1; 21 Decenber 2005 WD 03/002668 - 33 PCT/ FR02/ 02228

. Additive C hydrophilic tribloc Linear polyanide f. Exanple 2; Additive D
JEFFAM NE( r ) BB 7 s%lia’—'%?s%%t%’%mﬁ;‘aéﬂp rv%sd&ﬁaﬁi&a@r}é/r ’\ﬁgt%ﬁeéjz Bropyl ene 5
oxi de/ ethyl ene oxide ratio oi\&O/SZ,. the average nol ecul ar mass of which
i s 2000 g/ moF® FHRUFRSL ¥ ohpri’%i ng the pol yanmi de and one of the additives

wer e prepared by eXtrufﬂ8n5§£E£ht#g£‘then cast on a plate.

5 - . Example 3: preparation of a hydrophilic star-
coﬁfiguréd polyamide .

The following were.introduced'into a 200 ml
reactor fitted with a'mechanical stirrer:

- 59.4 g of g-caprolactam

10 - 87.6 g of JEFFAMINE® M 2070.

"The reactién-mixture was heated to 260°C in
nitrogen and atvatmospheric pressure and-kept at this
.temperatu:e fdr 4 h.

3.l-g of 1,3,5—benéenetricarboxylic acid were

15 added. The mixture was kept. for.two hours at 260°C in

nitrogen. A vacuum down teo a:pressure of 38 mbar was
then gradually imposed ongfhe-reactor over 30 min.

LA toEy e e

Examples 4-6: preparation of hydrophilic-Ph
20 compositipns_. L |
Materials.usea:
Polyamide Al: ﬁylbn—6,6 containing 0.3 wt%
titanium dioxide, having a felative viscosity
of Qli(measured witﬂ 8.4% of polymer in 90%
25 ~ formic acid); | | |
| Additive Bl: hydrophilic étar¥configured.polyamide

of Example 1;

59.4 g of c-caprolactam87.6 g of jEﬁﬁANINE(r).M 2070?7fhe reaction nixfﬂre



_The conpositions thus produced are

_granules prepared. The yarn was wound up at a rate of

~conposi tions was

10 screw extruder with each of the constituents. being fed in granule form
given in Table 1. sigMembeguap! €
4Exanpl e 5Conpar ati ve Exanpl e-6 Pol yam de Al 90990% 90% (wt %

Addi tive3l- 10%C 10%- 10% (W %9 15 Yarns were nelt spun at 285C fromthe
4200 mMmn and had a
| i near density of 45 dtex for 10 filanments. The filanents fron1severa
wound packages* 20, were woven so as to formsocks 5 cmin dlanet 21
December 2009OWD3d90865668 - 34 - PCT D2/ 02228 The RSWER0E/ Gﬁ?aﬁe of the
measured by weight variation after a residence time of

48 hours in a chanber conditioned to a relative humdity of 94% at 30C or
54% at 30C and then hel.d for an oven regul ated to. 80C at a
pressure of 7 nn15%dﬁ§F88r§ ?ﬁgrﬂﬁ?%% LT IR +57REF KT HEH%Ss fol I ows

Moi st ure upt ake = (met%gaﬁxamp ey2mass )/dry mass; the results are given

in Table 2:. 10 Table
Additive D: JEFFAMINE® M2070 sold by Huntsman; a
random polymer with a propylene
5 oxide/ethylene oxide ratio of 10/32, the

'average molecular mass of which is
2000 g/mol. | _
Granules comprising the polyamide 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
DR Example 4 Exéﬁple 5 Comparative
TN T Example‘6.
e et Polyamide AL | 90% 90%. 90%
.5{ ) (Wt%) |
Sz Additive B1-10% C-10% D-10%
- (Wwt%)

15

20,

- filaments.

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 den31ty of 45 dtex for 10
The fllaments from several wound packages

were woven so as to £orm socks 5 cm in diameter.




Exanpl es456 (conparative) Misture absorption at9.0%8. 1%. 8% 940 Moi sture
absorption at2.0%.9% . 2. 0% 54% The adhesion of the adgideMasetmoshe matri x
"is determined by the difference in weight before and 15 after washing. The
washi ng operation-sinulates the treatnments that the product nmay have
under gone: dyei ng, washing. -4 g of the conposition were ground at
‘cryogenic tenperature with.a RETSCH(r) U tra-centrifuge 20 - ZM 1000.
grinder fitted with a 1 mm nesh. The powders were then dried at 80C for
48- hour s andwoedghed268810% 21 Decenber3f0605 PCT/ FRO2PGZZFBOZ24PER28N in
dem neralized 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(r)) filter ThadupbttiiheiBiike 0 thin RO er@dri ed at
80C for 48 hours and - wei ghed. The wej ght | oss (anmoun relqgsed)iyas t hen
_:cal cul at edmezouvefighy Veight {Hasatbet ot Ebevashi Higf 19SS =415 &
~washi ng)/ mass before washin The resuy|ts ar e ?iven in e 3.

o]

) Ta
- Exanpl es45( 88nPanaei vB) 2 ARDHMST eF AR TUE %.ma%l.ad%‘*) . 0%
humidity of 94% at 30°C or 54% at 30°C and then held

5. for 16 h in an oven regulated to 80°C at a pressure of
7 mm of mercury. The moisture uptake is calculated as

: follows: |
Moisture uptake = (wet mass - dry maSs)/dry;

mass; the results are given in Table 2.

10
Table 2
' Examplés K 15 6 {comparative)
Moisture absorption at | 9.0% | 8.1% {7.8%
94% | |
Moistqre absorption'at 2.0% 1.9% -12.0%
54% |

The adhésion of the additives to the matrix
is déterﬁinéd by the difference in-weight before and
15 after washing. The washing opefationis;mqlates the
treatments that thé product may have undergone:'dyeing,
- washing. -
4 g of the éomposition were ground at
cryogenic.temperature with,glRETSCH® Ultra—centrifuge
Zb . ZM 1000 grinder fitﬁed with_a'l mm mesh. The powders

were then dried at 80°C for 48.hours'and weighed. A 10%



Exanmpl es 7-17: preparation of hydrophilic PA conpositions Materials used:
Pol yam de A2: nylon-6,6 containing no titanium 20 di @iipkeembav?00§ a
“relative viscosity of 41 (neasured with 8.4% polynmer in 90%formc acid)
; Pol yam de A3: nylon-6,6 containing 1.5 w% titani um di oxi de, having a
~relative viscosity Table 3 21 Decenber 2005 WO 03/002668 - 36

'PCT/ FR02/ 02228 of 41 (measured with 8.4% polymer in 90% formc acid);

Pol yam de A4: nyon-6 containing less than 0.03 wt% titani um dioxi de,

havi ng a relwat 08¢ 0PR668si ty 5 of 2.963%neasured wi t PCIYFRIY/ @248 90%
sul phuric acid); Additive B2: hydrophili’c star-configured pol yanm de. of
Exanpl e 3. Yarns conprising the polyam de and one of the 10 additives were
prepared by bl ending, in a_ single-screw spinning extruder 'th3 ach of the
const i t uent saBeitign fiad depigranttéeforatand (feft oS HAThY %%ra ?é%perature,
of 285C or 260C in the case of nylon-6,6 and,nylon-6_. res ively. The
yarn was woupid vigseat &aPaPéeBFrTé'4§BS ﬁPiFﬁlaﬁdw%ftHh%ﬁrgﬁﬁé | i near

densities. The Compos!thons.iaug BLodUeed a6GoILYRNELP 3T 3R] futes

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 2 (comparative)
| Bmount released (wt%) 5.0% [15.0% [20.0%
G aE T

'“LTQ*:*.i s Examples 7-17: preparation of hydrophilic PA
vimiidefipositions
 Materials used:
. Polyamide A2: nylon-6,6 containing no titanium
20 | dioxide, having a relative viscosity oflql
(measured withl8.4% polymer in 90% formic
acid)}
Polyamide'AS: nylon-6,6 containing 1.5 wt%

titanium dioxide, having a relative viscosity



21 Decenber 2005 WO 03/ 002668 - 37 PCT/ FRO2/ 02228
- Exanpl esPol yam deAddi ti velLi near density of the yarn (a1 Dgdewib daosber of
Nunmber of dtexfilanments 7A2-93%B2- 7907823 8A2- 93%B2- 7%’868
OA2-94. 59B2- 5. 5%1434 10Al - 939B2- 7%/823 11 - A3- 93%B2- 797 868"
- 127 . A3-94. 59B2- 5. 5%4434 13A4-94. 5% B2-5. 5%4412 14AA4-969B2- 496412
" 15A4- 949B2- 694412 16AB2-4 ab512 17 V. fA4940. B2- 696512 The noi sture uptake
of the conpositions was neasured in the same way as in the Exangl es 4 to 6,
at 5 a rel awove3)002668y- of 94% at 3G -on powders BFEHEREE/04¢2F ol | ows:
4 g of conposition were ground at cryogenic tenperature with a RETSCH(r)
Utra-centrifuge ZM 1000 grinder fitted wwth a 1_mm nesh. The powders were
then 10 dried at" 80C for 48 hours and weighed. The results e given in
Table 5. Table 4 - of 41 {(measured with 8.4% polymer in 9U%
formic acid); '
Polyamide Ad4: nyon-6 containing less than 0.03 wt%
' titanium dioxide, having a relativg‘viscosity
5 of 2.06 (measured with 1% polymer in 390%
sulphﬁric acid);
" Additive BZ2: hydrophilic star-configured polyamide.
; : S " of Example 3.
"-Yarné comprising the polyamide and one of the
' 16 additives were prepared by blending, in a single—-screw
spinning extruder with each of the‘consﬁituents 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 O;,h.n-

§ o 15 4200 m/min and with various linear densities. . =

The cdmpositions thus produced are giVe§¢inf

B a o -.Table 4. . : _ L




“than 6;
0.3. 10 Exanples 18-13: preparation of hydrophilic

Mat eri al s uswo; 03300866B0l yet hyl ene terEphthal ate -(re
pol ybutyl ene terephthal at e;

“éirDecenber

anount

2005 WD 03/ 002668 - -

38 -

tion (% The adhesion of the additives
to the matrix 5 was determned in the same way as in Exanples 4 to 6.

rel eased (W% fromthe conpositions of Exanples 7- to 12 is less
t hat

PCT/ FRO2/ 02228 Table 5
- Exanpl es7891011121314151617 -9498- 9- 8-. 9- 9- 8- 98. 59. 58. 28 Becember 2005
" noi sture9. 29. 28. 59. 29. 28. 5 absor p-

fromthe conpositions of Exanples 13 to 17 being | ess

PCT/ FRO2/ 02228

10

CPerdrea iRes

A7: pol ypropyl ene (reference PROFAX(r) 6301)
Additive B2. Ganul es containing the polymer and one of 20
were. prepared by extrusion in a twin_2

Linear density

The mOLSture

Examples Polyamide |Additive |of the yarn
(wt%) (wt%) Number of | Number of
dtex filaments
7 A2-93% B2-7% 78 23
8 A2—93% 82}7% 78 68
9 22-94.5% |B2-5.5% a4 34
10 1 A1-93% ‘B2—f% 78 23
11 A3-93% B2-7% 78 68-
12 'a3-94.5% |B2-5.5% 44 34
113 | 224-94.55 |B2-5.5% a4 {12
14 | 2a-963 B2-43% a4 {12
15 24-94% B2-6% 44 12
16 FRi-96s B2-4% 55 12
17 T Fadloast  |B2-6% 55 12

uptaké of the compositions was

measured 1n the 'same way as in the Examples 4 to 6, at

a relative’humidityrof 94%

as follows:

at 30°C, on powders prepared

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

dried at 80°C for 48 hours and weighed.

The results are given in Table 5.

tions

the additives
% Decenber 2005 WO 03/ 002668 - 39




screw extruder with each of the constituents being fed in granule form

. The conpositions thus produced are given in Table 6.2TRecembetddOd upt ake
conpositions and the adhesion of the additives to the nmatrix were
determ ned on powder, in the sane way as in Exanples 7 to 17. The results
. are also given in Table 6. Exanplesl181920212223
“(conpar a- (conpar a- (conpara- tive)Live)tive)

of the

Pol ymer A5- 90%A6- 9h%A7 - 90%A5- 100%A6- 100%A7- 100%. (Wt %) .
Addi ti veB2- 168898.9 §6%eeq PGY/qRO2(025%8
absorption

% , B2-10% -~ (W99 ~ 94% noi st ur é 40.70.5-0. 4
_Amount rel eased<<3-3-3--- (WM% Table 6 21 Decenber 2005 WO

03/ 002668 - 40 -.-PCT/ FR02/02228 CLAIMS 1. Thernopl astic pol ynmer conprising
a thernoplastic polyner block and at | east one

10

15

20 -

| moisture [ 9.2 | 9.2 {8.5 [ 9.2 | 9.2 |8.5

{ tion

Table 5
gxamples |7 |8 1o |10 |11 |12 |13 |14 J15 16 |17
94% o |9- 8- |o- |9 ls |o |85 |9.5 (8.2 |9.6

absorp-

(%)

The adhesion of the additives to the matrix B
Qas-determinéd,in the same ﬁay as in Examples 4 to 6.

The aﬁount released (wt%) from the
compositions of Examples f'to 12 is less than 6, that

from the compositions of'Examples 13 to 17 being less

than 0;3-

Exampiés 18-13: preparation of hydrophilicl

polymer compositions

‘Materials used;

~A5: polyethylene terephthalate (reference
MTVliEO); o
_Aé:'polybutylene terephthalate:
A7: polypropylene (reference PROFAX@ 6391);
Additive B2.
Granules containing the polymer and one of

the additives were prepared by extrusion in a twin-



© conprising at |east one multifunctional

~chai n, chosennfgoanah®nfoihe BrRISCOTPPHEL DA DdBHb AT

pol yal kyl ene oxi de bl ock, characterized in that: a) the thernoplastic

pol ymer bl ock conprises: a star-.or H-configured nmackp.eabéatooschain

core and 10 at | east one

t her nopl astic pol yner branch or segnment linked to the core, the core

conprising at |east three identical reactive functional, groups; and./or

a |linear macronol ecul ar chain, conprising a 15 difunctional core and at

| east one thernoplastic polyner segnent linked to the core; b) the

pol yal kyl enewoxbdgobteek or bl ocks are 3d i-nked to at PEE4FRE/B23R8the free

ends of the thernoplastic polynmer block in the follow ng manner: 20 at

| east one free end of the star- or Hconfigured macronol ecul ar chain,

chosen from anong the ends of the thernoplastic pol ymer bnanc& of segnent

and the endssofewhextumbdef untth omath cof e:hg scansiidddanss Y HKY| ene

oxi de. block; 25 -and/or at |east one free end of the in%ﬁéinacronnlecular
OZJOJ(% 63/ 002668 - 41

PCT/ FRO2/ 02228 t her mopl asti ¢ pol ymer segnent and the ends of the

di functi onal géuer, ipsTabhked- t B4 Pl §aIKS I EN Fﬂ§1: ock, both free ends

of the linear macronol ecul ar  chain being |inked to..pal oxi de
bl ocks when compositiogs'and the aéhesio ofr%%e aéﬁf%i@@%lﬁﬂ‘ﬁﬁ%
‘5  matrix were determined on powder, in the same way as in
Examples 7 to 17. The results are also given in Table

6.

Table 6

Examples 18 {19 120 21 22 23 -

- (compara-—

tive}

(compara-

tive)

{compara-

tive)f

Polymer

}hta

A5-90%

AT-30%

A5-100%

A6-100%

B7-100%

Additive

(Wt %)

B2-10%

. B2-10%

19as

moisture
absorption

(%)

0.5

Amount
released

{(wt%)

<<3




5 the thernDpIastfc pol ymer bl ock conprises only linear- type
macr onol ecul ar chains. 2. Thernopl astic pol ymer accor@ur[gac'b@,bg}mom 1,

 characterized in that-the star-configured macronolecular chainis a

star-configured polyanlde 10 obtai ned by copol ynerization froma nonomner
m xture conprising: a) .a.multifunctional conpound conprising at

leastthree identical reactive functional groups chosen fromthe am ne

functional group and the carboxylic acid 15 functi onal rouB % MONomer s
of formul ae Wbl ap/a02668 (I1b) bel ow— 3 R-Y (11a) RP R/982¢% where
appropriate, nononmers of fornula (111) betow Z-R2-Z (III) 21 Decenber 2005
510 WO 03/002668 - 42 in which: PCT/FR02/ 02228 Z represents a functiona
group identical "to that of the reactive functional groups of the

nul tifunctional. conpound; R, R2 rdge®Bt substituted or

1. . Thermoplastic polymer comprising a
thermoplasticrpolymer block and at least one

5 polyalkylene oxide blobk, characterized in that:
| a) the thermoplastic polymer block

comprises:
e a star- or H-configured macromolecular
chain comprising at ieast one multifunctional core and

10 | a£ least one thermoplastic polymer branch or segment
linked to the core, the core cbmprising at least three
.identical-reactive funcfional‘groﬁps; -
.and/or | |

; a_linear macromolecular chain, cdmprising a

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

b) the polyalkylene oxide block or blocks are
linked to at least somé of the free ends of the

‘ thermoplastic polymer block in tﬁe following mahner:

20 e at least one free end of the star- or
‘ﬁ4¢onfigured macromolecular chain, choﬁen from among
the énds of the thermoplastic polymer branch or segmept
and ﬁhe ehds of the multifunctional'core; is linked to

. a polyalkylene oxide. block;
25 .and/or | |
| ¢ at least one free end.of the linear

macromolecular chain, chosen from among the ends of the



unsubstituted, aliphatic, cycloaliphatic or aromatic radicals, which may

be identical or different, containing from2 to 20 calieaivensoomnd

possi bly including héteroatons; Y is a primary am ne functional group
when X represents a carboxylic acid functional group; or + Yis a

. carboxylic acid functional group  when X represents a primary am ne

functional group. 3-. Thernopl astic pol ynmer according to Claiml15 1,

characterized in_th e Hconfigured nacronolecul ar i f S
thernnplasti@obgﬁfﬂg%sggock is an Hcohtigured ponaﬁF ? Pﬁg%%by

copol yneri zation froma nononmer m xture conprising: .a) a nultifunctional
conpound conpri si ng at 20 least three identical reactive functi onal groups

chosen fron1§%%g%g ;gn55n§n3£ gég&gngngnagg?gaé$£§yg Ceyagi-d  functional

group; . b) It or* am no_ acl unctional conpound chosen

from 25 di C%}%’%HS“Q‘E' rOF gga Aesy gg} %e}ggﬂgﬁk 00p V). Q3L 002668 - 43

- PCT/ FRO2/ 0 ) a nono unctlon conpoun nctional group of

which is eltiepcan BEACIOCLhaBaLEOLAUD) Phedr faE byl deumed d functi-onal
group; the functional groups of c) and d) being am ne when the 5

functional graups Bkidd BIfkAEI €o pHEyEURGLERBAbx DHOWSocRE wemnd d) being
acid when the functional groups of a) are amne, the -ratio in equivalents:
of the functigraknhgreupsaoti@)pdyhbe BUSTRS comprfsmetdohallinear-
‘type macromolecular chains.
2. Thermoplastic polymer according to Claim
1, characterized in that the star-configured
_macrémolecular chain is a star—configured polyamide
10 | obtainéd by éopolymerization from a monomer mixture
comprisiqg: | | |
a) a multifunctional compound comprising at
least three idenfical;reactive functional groups chosen
from the amine functional grgppJgn@ the carboxYlic acid
15 functionai group;_ ‘
| by monomers of formulae (IIa) and/or (ITb)
below:
- 0
x—R—Y (& = RF7 ()
: 1 ) :
20
c) where appropriate, monomers of formula

{(ITI) below:

Z-Ry—Z (II11)



groups of c¢) and d) being between 1.5 and 0.66 and the 10 ratio in
equi val ents of the functi-onal groups of c) to the fupgpeesmberroosps of d)
" being between 0.17 and 1.5- 4. Thernopl astic polyner according to:Claim 1,
- characterized in that the thernoplastic polyner block is obtained by:
extruding a blend conprising a 15 polyam de, of the type obtained by
~polynerization of lactans and/or. amino acids; and -of. a' nultifunctional
conpound conprising at |least three identical reactive. 20 functional groups
chosen from ®ee O3f0AB66B carboxylic ackd functional FGYFROZ/02228
Ther nopl astic polymer according to one of Clains 2 to-4, characterized in
that the nmulti- functional conmpound has a tree or dendritic structure. 6.
Ther nopl astic pol ymer according to one of Clains 2 to 5, characterized-in
that the mul ti* »5ifliacti onal compound is chosen from conpounds represented
by the formula (1V): 21 Decenber 2005 03/002668 - 44 1Im (1V)
whi ch”: " PCT/ FRO2/ 02228 % RiCREe3M&F ofrat FR° Hroldt Rk, lég}éigg'or cycllc

hyd b d 5 d bl
.%JSé?rng‘)ﬂe{ti‘ori&%e&ne?“‘cﬁ“ﬁ“%%gs@t Boatoe ‘é%%%l°$£g‘%3aa5%ﬂﬁ??2 Ryar ooy bor

radical containing from1.to.8,58rR40

5 * R, R represent-substituted or
unsubstituted, aliphatic, cycloalibhatic or aromatic
radicals, which may be identical or different,
containiné from 2 to 20 carben atoms ang possibly
including hetefoatoms; |

10 e Y is a primary amine funCtipnal group when
X represents a carboxylic acid fﬁnctional group; Or

e Y is a carboxylic acid functional grqup

T T T "when X repfesents a primary amine functional group.
3. Thermoplastic polymer according to Claim
15 i, characterized in that the H-configured

e £F ... macromolecular chain‘of the thermoplastic polymer block

is an H-configured polyamlde obtalned by
-copolymerlzatlon from a monomer mlxture comprlslng.
B LT .a) a multifunctional compound,comprls;ng at
20"least three identical reactive functional groﬁps chosen

from the‘amihe funetional group‘and the carboxylic acid
functional group;..

b) lactams and/or amino.acids;

¢) a difunctional compound chosen £rom

25 dicarboxylic acids or diamines;



-atons; Z represents a primary amne-radical or a 30_ .carboxylic acid
radical; and mis an .integer between 3 and 8. - 7. Theprprbasberops! yner
according to Claim 6, characterized in that the nmultifunctional
is chosen from2, 2, 6, 6-tetra ( -carboxyethyl) 15 cyclohexanone,
trimesic acid, 2, 4, 6-tri (ammnocaproic acid)-1,3,5-triazine and

4-am noet hyl -1, 8-octane diam ne". 8. Thernopl astic pol ynmer according to

Claim :1, characterized in that the tinear macronol ecul ar
t her nopl ast iRO RBAAAAEER ock is a |inead3 pol yani de obP&T(ERP

conmpound

20 chain of the
2228

copol yneri zation using a nononmer m xture conprising: a) a difunctional
conpound conprising two identical reactive functional groups chosen from

the 25 amine functional group and the carboxylic ach% f.unc

n6HBF5>gPe

Decerrber 2005 WD 03/ 00Y668 MOrpf UNCEEPIER0 5059938 dn) ©
(Va) and/or (Vb) below.  ~1Q X-R-Y Na)

L ona

group 21
“or nul ae

RC(~).11.5 in,whi : R
represents #FEUBILGR l]fr@d:horlrsur?sll}ﬁ’&ri 0t @H‘,l”% i)fﬂ)lﬁgttilgl,ng%yglfggﬂ %ﬁafai c or

aromatic carboxylic acid functional group;

10

the functional groups of ¢} and d) being amine when the

functional groups of a) are acid, the functional groups

“of ¢) and d)} being acid when the functional groups of

a) are amine, the ratio ih equivalents of the
functionalrgroups_bf a) to the sum of the.functionai
groups of c¢) and d) being between 1.5 and 0.66 and the
ratio in equivalents ofithe functiénal groups of c) to

the functional groups of d) being between 0.17 and 1.5.

é- Thermoplastic polymer according to:Claim

1, characterized in that the thermoplastic polymer

block is obtained by extruding a blEHd;comprisiﬁg‘a

15 polyamide, of the type obtained by polyme;ization 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.

20 ‘ 5. Thermoplastic polymer according to one

of Claims 2 to-4,‘characterizéd in that the multi-

functional compound has a tree or. dendritic structure.

6. Thermoplaétic polymer according to one

of Claims 2 té 5, characterized in that the multi-

25 functional -compound is chosen from compounds

_repreéented by the formula (IV):



hydr ocar bon radical containing from2 to 36 carbon atons and possibly
including heteroatons;-10 Y is a prinmary am ne functi2aiadcembgr 2008 when X
is a carboxylic acid-functional group; + Y is a carboxylic acid functional
group when X is a primary am ne functional group. 9. Thernoplastic pol yner
according to Claim 15 8, characterized in that Ris a pentyl divalent
linear radical. 10. Thernopl astic-polyner according too Cdaim 8 or

characterized in_that the difunctional conpound isr fornula
(VI): 20 z- FORA3{8O7698 (1) in which 4RT is a hydr oﬁﬁﬁfzgﬁH%Z@Z?éF
conprising at 25 | east two substituted or unsubstituted, aromatic or 21
Decenber 2005 WO 03/ 002668 - 46 PCT/ FR02/ 02228 aliphatic, | inear or cyclic

Egaggnoﬁtgrf, and whi ch nmay 32$ngﬁ_betegoat0ﬂ§? A and B are coval ent
phatic hydrocarb caFs gantabning from1l to 6 carbon
atons, -A and B being. identical or different; and- Z .is a functi onal
group chosen fromthe am ne functional group and the carboxylic acid
functional gfQupridd:. Thernopl astic polynmer according to one 10 of Cains
8 to 10, characterized in that the average nolacular nass of the |linear
macronol ecul ar chain ié Ry, is an aromatic or aliphatic, linear or
cyclic, hydrocarbon radical containing at least two
5 carbon atoms qnd possibly including heteroatoms;
e R is a covalent bond or an aliphatic .
hydrocarbon radical containing from 1 to 6 carbon
" -atoms;
. 'Z represents a primary amine radical or a
10 :carboxylic acid radical; and
e mis an.iptegerrbetween 3 and 8.
7. ' Thermoplastic polymer according to Claim
6, characterized in that the multifunctional compound
ks .chosen from 2,2,6,6—tetra(B—carboxyethyl}—
'"15-ﬁcyckohexanone, trimesic‘acid, 2;4,6—tri(aminocaproic
‘i¥;n¥aidhflr3;S—triézine and 4faminoethjlrl,8—octane
.=z - :diamine. |
8. Thermoplastic polymer according to Claim .
S charactorized in'thét thé_linear macromolecular
200 -chain of the thermoplastic polymer block is a linear
polyamide obtained by copolymerizétion using a monomer
mlxture comprlslng A
a) a dlfunctlonal compound comprising two
identical reactive functional groups chosen from the

- 25 amine functional group and the carboxylic acid

functional group;



bet ween 200 and 50 000, g/nmol. 12. Thernopl astic pol yner according to one
~of the preceding clains, characterized in that it 15 oqnuces®sroogear

- pol yam de nacronol ecul ar chains not containing nultifunctional and/or

di functional cores. ~133 Thernoplastic polymer according to one of the

~ preceding clains, characterized in that the polyal kyl ene oxide block is
linear. 20 14. Thernopl astic polyner according-to one of the preceding
clainms, characterized in that the polyal kyl ene oxi de_bl ock i7 a

pol yet hyl encW@xPE0MR&R&. 15. Thernopl &stit pol ymer aBES/BRAG/P628Re of
the preceding clains, characterized in that the 25 average nol ecul ar nass
of the pol yal kyl ene-oxi de bl ock "is between 200 and 2000 g/ nol. 21 Decenber

2005 WO 03/002668 - 47 - PCT/ FR02/0 %58 16, Th&&ﬁnpl /tic( l.ymer accordi ng

to one of the preceditNg TIHHMES Harr®Hi&ed Vi e °F 1" He free ends

of the macrono] ecular chain of the thernoplastic polyner block are |inked

to a 5 pol yaf«9¥ene oxide block. 17. -Process for preparing a thernoplastic

pol ymer ~according to e_of ,th ecedi ng ¢ ap®s, clfgbacterized in that
§£f8 'Eacﬁygﬁ Rage

the follow ng are nmad T on t he one& Asand, pol yal kyl ene oxi de

‘bl ocks 10- possessing reactive term nal fudﬁtional groups B; 15 20 on the
~ other hand:

5 in which:

e R represents a substituted or
unsﬁbstituted, aliphatic, cycloaliphatic or aromatic
hydrocarbon rédical containing.from 2 to 36 carbon

| atoms and possibly including heteroatoms;
10 ' '+ 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 fundtional group.

9. -Thermopiastic polymer according te €laim

15 8, characterized in that R is a pentyl divaFent--linéat”

e

}r@dical;
| 10. Thermopléstic‘polymer according to Claim
8 or 9, characterized in that the difunctiénal compound
is represented by formula (Vi);-
20 |
Z—A—--R.l-'-B“Z (V)

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

. 25 least two substituted or unsubstituted, aromatic. or



- thernopl astic polymer macronol ecul ar chai ns .possessing at | east reactive
conpounds conprising reactive functional ~group term nal Jgdéagbéranabs gr oups' A
and/ or compounds of at |east two types:. nultifunctional and/or '
di functi onal nononmers each conprising reactive functional groups A and B
and/or a thernoplastic polynmer conprising reactive functional groups A
and B, the functional groups A and B possibly reacting 25 together to fix

t he pol yal kyl ene_oxi de bl ocks to the thernoplastic polyner | ecul ar
chai ns and/ ofOt B8/98368%ers and/ or t he 4thet nopl astic 55¥VEBP578585§
Decenber 2005 WO 03/002668 - 48 - PCT/ FR02/ 02228 and the above is heated to
a tenperaturé high enough to carry out the reaction between these various

functional groups..18.. Process according to Claiml7,_5 rac jzed in
that the pol ﬁéFﬁgFEﬁ‘é' okt I BTKeY © %s%%%b%n s‘-:l?tn%ri‘se’ raena%ﬁ“lth\a/ie&i grfar_ nal

functional grou .- 19. Process according to either of Clains 17 and 18,
characterizeﬁnFﬁuEﬁa??g?ﬁ%a?%ﬁitive term nal functional groups A and B are

chosen from carboxylic, 10 aeigd %wc&é‘%@#@m and @r%g}?ﬁgi@cti onal _
groups.. 20. Process according to one o alns 17 to 19, characterized in
that: hydrocarbon radicals containing from 1 to 6 carbon
5 atoﬁs, A and B being. identical or different; and
| . Z_ié a functional group chosen from the
amine functional group and'the carbpxylié acid
functional group. | |
| 11. Thermoplastic polymer according to one
10 of Claims 8 to 10, characterized in that the average
molecula:;mass of the linear macromolecﬁlar chain is
between 200 and. 50 000 g/mol.
12. Thermoplastic polymer according to one
of the preceding Claims, characterized in that it |
15 compr}sgsgliqga;"polyamide macromolecular chains not
containing multifunctional and/or.difunctional cores.
- - +13%. Thermoplastic polymér.according to one
of'thg;preceding claims; characterized in -that the
ipolyakky%én@woxide block is linear;A
20 : 14. Thermoplastic polymer acCording'ﬁo one
of the preceding claims, charaﬁterized'in that the
'poiyalkylene oxide block is a polyethyleﬁe oxide block.
‘ 15. Thermoplastic polymer according to one
of the preceding claims, chéracterized in that the
 25 average molecular mass of the polyalkylene-oxidé block

is between 200 and 2000 g/mol.



the termnal functional groups A are carboxylic acid functional groups
when the terminal 15 functional ‘groups, B ..are ..am p¢tDieoerabérd®8b groups;
~the -terminal :.functional. groups B are carboxylic acid functional groups
when-the terminal functional groups A are amine functional groups. 21. Use
~of a thernoplastic polynmer according 20 to one of Clainms 1 to 16 or'
obt ai ned by the process according to Clains 17 to 20, as additive in a

polyneric conposition. 22. Thernopl astic polynmer co L rising
at |east: 230 PX/00266Rydrophilic therhbplastic pol y%g%%}i}ggzpal&%gpto one
of Clainms 1 to 1.6 or obtained by the process according to Cainms 17 to
20; 21 Decenber 2005 WD 03/002668 - 49 - PCT/ FR02/ 02228 .a second

t her nopl asti c pol ymer , .suc - 6. 0r PA; 66 Thermopl astiL pol yner
conposition accordinasfo E?%?ﬁ?giégE %r%é?%???é%xF% trg¥ fﬂe second 5

t her nopl asti c. ol LS fqP Lde PA; G RA-zhl, (R4 12, _
PA- 6, 6, b|eﬁagR?ﬁ%EESFeQﬁﬁgcg%%Fﬁﬁérgﬁg?%§?2%¥_g%4_ Ther nopl asti ¢ pol yner

conposi tion . accordiing st onGl AkPYERoPhcRParCOREACISF iad in that the 10
proportion By." weight of the first thernoplastic polyner in the

Composi ti on 5. el ween:d 899,0% p25cx Thee ophRsd | €o R0l ymer conposit i"on
~according to one of Clains 22 to 24, characterized in
5 polyalkylene oxide block.
17. Proéess for preparing a thermoplastic
polymer acéording to one of the pﬁeceding claims,
characterized in that the following'are made to react:
¢ on the one hand, polyalkylene oxide blocks
10. possessing reactive termin%l functional groups B;
e on the other hand: B - LT
- - thermoplastic polymer macromolecular -

chains possessing at least reactive

terminal functional groups A

i
+

15 - and/or
- compounds of at least two types: CET IR L
= multifunctional and/or difunctional |
compounds comprisiﬁg reéctive functiona; grogps"w%::~
A ' e
20 | - = monomers each comprising reactive
functional groups A andrB and/oxr a
thermoplastic pblymer comprising reactive
functional groups A and B,fr |
the funcﬁional groups A and B possibly reécting
25' together to fix the pol&gikylene 6xidelblocké to the
thermbpiastic polymer macromolecular chains and/oxr the

monomers and/or the thermoplastic polymer;



that it includes additives such as delustrants 15 26. Thernopl astic pol yner
conposition according to one of Clainms 22 to 25, chapppbesnmpedoom that it
includes fillers. 27. Yarns, fibres and filanents obtained by nelt spinning
a conposition according to one of Clainms 20 22 to 26. 28. ‘Textile article
~obtained fromyarns, fibres and filanments according to Caim27. 29.
Article formed froma conposition .according to one of Clains 22 to 26.

WO 03/002668 - 48 - : PCT/FR02/02228

and‘the above is heated to a temperature high enough to
carry out the reaction between these various functional
groups.
18. Process according to Claiﬁ 17,
5 characterized in that the polyalkylene oxide blocks
possess a single reactive terminal functional group B.
19. Process according to either of Claims 17
and 13,'characterized in that the reactive terminal
functional' groups A and B are chosen from carboxylic
10 acid functional groups and amine functional groups.
20, . Process according to one of Claims 17 to
19, characterized in ;hat:
‘e the terminal functional groups A are
carboxylic acid functioha} groups when the terminal

15 functional groups B.are .amine functional groups;

E : ‘_ . the:ta:ﬁinalwfunctional groups B are
carboxylic acid functional groups when- the terminél
fuhctional-gfé@ps@kﬂare"amine functional groups.

21. Use.of a tﬁefmoplastic péiymer according

20 'td one of Claims 1 to 16 or obtained by thé process

according to Claims 17 to 20 as additive in a polymeric

composition.
22. Thermoplastic polymer composition
comprising at least:
25 _ e a first hydrophilic thermoplastic polymer’
' accofding 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, sﬁch as
PA-6 or PA-66.

23. Thermoplastic polymer composition
according to Claim 22, characterized in thaﬁ‘the second
thermoplastic polymer is a polyamide chosen from PA-6,
PA-11, PA-12, PA-6,6, blends thereof and copolymers
thereof. - |

24. Thérmoplastic‘polymer composition
accdrding to Claim 22 or 23, characterized in that the
prbportion by.Weight of the first thermoplastic polymer .
in the composition is between 4 and 20%. -

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

26. Thermoplastic polymer compoOsition

according to one of Claims 22 to 25, characterized in

that it includes fillers. D

27. Yarns, fibres and filaments Obfained by s
melt spiﬁning a composition according to one Qf-Claims
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.



