21 Decenber 2005 -5 THERMOPLASTI C POLYMER, USE THEREOF I N POLYAM DE
“COVPCSI TI ONS W-TH | MPROVED HYDROPHI LY AND ANTI - -  STAT21Gbdcénitr Po0d he fi el d
of the fornulation of synthetic materials:, it. is often sought to nodify
the antistatic. and/or hydrophilic properties so as to give the said
“material 'bette'r workability, to nake the final product nore confortable
In use or to adapt it to the external 15- environnment In the, field of

textile yar ght, for exanple, to inprove icity of
__pol yam de. snagobgébafgggake their.properties sinilar f%gﬁfgég/ggggg '

PCT/ FR02/ 02228 The present invention relates to a thernoplastic polymer- - -
conprising at |east one pol yal kyl ene oxi de block and to its application
in polyam de conpositions having inproved hydrophilicity and/or inproved

antistatic behavimstimoET@ae cOPof RN weH HHxrRoRY riepbetAgrprronfort to the
20 wearer. In the field of yarns, fibres and filanments, antistatic

behavi our may beCQNRQ§i£%9?SfUFTFeEMERRWEﬁ EYDROPEALY| ANRSANTE Y rmkes it
possible inter alia to prevent thepbeidgrpip of el ectrical charges. One of

‘the 25 effects is,. for exanple, to limt the build-up of dust on flocked
surfaces. In addition, the use of an :
-5 S 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
| materlaloiwltfls often sought to modlfy the antistatic
and/or hydrophilic properties so as to give_the said
'moterial”bettér 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- cotton-and to prov;de better comfort to the

20 wearer, _
In thé‘field of yarns, fibfesrénd filaments,
éntistatic behoviou: may be necessary for reasons of
.oomfort in‘use. It makes it possible inter alia to
prevent thé_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



intrinsically antistatic fibre may make it possible to 21 Decenber 2005 WD
03/ 002668 - 2 PCT/ FR02/ 02228 avoid the use, fron1annagcbbenbmﬁnn§ used for
- produci ng . flocked surfaces, of a highly conducting fibre that is wusually
strongly col oured. To inprove the hydrophilicity or antistatic 5

behavi our-of a polyam de or of polyam de-based conpositions, it is-known
to use conpounds having polyether units or to nodify the polyanlde by
inserting prbyethes2ée8ts into the strapcture. Very nroy/HROR/ER23S
describe different ways of introducing these units into 10 the pol yam de,
especially by nodifying the polyam de, for exanple, in the form of polyner
bl ends or copol yner blends,- or in conbination with the polyanmide, for
~exanple, in hheidfduenmﬁebifnmrp(ﬁmng fithr eiSibrEe wecufernt Priagdcaphi | ic
nylon for inmproved 15 'apparel confort”, Textile Research Journal, June
1985, ‘pagesiBaSkeB3suxibzces best téhergininf avtnshes tHmg tfh@reprf-@ﬂértllses of a
copol yner obtai ned by the pol ycondensati on of caprol actam and of

am ne-t er ni nasedlly potyerfy etrel@xiefbs. This is a case of nodifying the 20
structure of the polyam de. The copolyner is nelt-spun in order to

manuf act ure yarns. Th@@&%r%%ltﬁﬁ hH@ﬁﬂRﬁﬂe]qufW @ﬁhlainitﬁstt?t&\?er a
conventional pol yam de.  However, this method]t gﬁithe manuf act ure of

speci al @opo]P?]ﬁ%YJsou%rfﬂft?lé?%]quﬁaaQ% tha&e SFieri zat i on

processes haveméé%f%iégggnf¥ils known to use compounds ‘having

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



Moreover, it is known to introduce conpounds having polyether units,
‘especially in textile 21 Decenber 2005 WO 03/ 002668 - 23 Dacdmb&062228

- applications, for exanple in the formof a size or finish applied to the
yarn, fibre, filanent or fabric.- Since polyether units are partially
soluble in water, the effect of the treatnment disappears after a few
washes. It maybe preferable to nodify the properties of the pol yam de by

addi ng an aggat pghobdeegel t. Wthin th context of therpeRYbagbppe of spun
articles, the agent may, for exanple, be added to the nelt before 10

spinning. For this purpose, it is known to introduce polyethylene glycol
into the polyam de. However, this 'water--soluble conpound-is :

substanti al | yppxt Ea€iSfls f r oot & b@nEDEPDS| EHO Mo rinh CONRE agifzeMdrh water. Its’
ef fect does 1E not | ast beyond a-few washes. It is also known to introduce

random pol yesheshpapyeidy!l enetigh yeotn copibnaverd liamemtt e flpdinian de, but

t hese copol yners are partially dissolved in the washing water..- 20

Final ly, conposcéipobyatteek mowit swhecd paetiabiaisvadibide time waddint,i on to the
pol yam de of random copol yners obtained from caprol actam and am ne '

t erm nat ed pbthgeehfeeneo btk st r Fiosen ttotpomindaors afdgd ® dffer a

-relatively substantial |oss-of
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 substantial loss.of
'25 properties after washing. |
Tﬁe object of the present inventibn is to

provide a novel thermoplastic polymer comprising at



-25 properties after washing. The object of the present invention is to

‘provide a novel thernpplastic polymer conprising at 221 Deeenbar208905 WO

03/ 002668 - 4 -- PCT/ FR02/ 02228 | east one pol yal kyl ene oxi de bl ock, which
can be |ntroduced especially as an additive into a polyanmde into the

. ‘melt before spinning, and does not have the abovenentioned drawbacks. The
~correspondi ng polyam de 5 based conpositions have in particular, not only

| asti ng hydﬁ@qﬁ)dd‘zé}g@pertl es, but gopd. dye fastnesgcaeroZoomEiZENt
mechani cal properties. For this purpose, the first subject of the

invention is a thernoplastic polymer conprising a 10 thernoplastic polyner
bl ock and at | east one pol yal kyl ene oxi de bl ock, characterized in that: a)

the ther nopdast ighed PoMEI1 181100k XTBEI B8Bck, Awsiiah- can. bk conf igured
macr onol ecul ar 15 chain conprising at |east one nultifunctional core and 20

at | east oneiitthesdoasddmepodiensbeaneddirisegiant al ppkgdrnidet he core,
the core conprising at |east three identical reactive functional groups;
and/or a |ingstto theemo¥iol émfcre cipdinningonpridsidogsanodi hawet tbhal core and
at | east. one thernoplastic polymer segnent |inked:to. the core; b)-the
ponaIkyIeneahnwehedﬁxﬁnedwdnﬂwhﬂQ£Sar&he corresponding polyamide-

5 Dbased compositions have in partlcular, not only lasting
hydrophiiic properties, but good dye'festness 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



linked to at | east some of the free ends of the 25 thernoplastic polyner
block in the follow ng. manner: at |east one free end2¢Declebat2s or H
configured macronol ecul ar chain, chosen fromanong the 21 Decenber 2005 WO
03/ 002668 - 5 PCT/ FR02/ 02228 ends of the thernoplastic polyner branch or
segnent ‘and, the ends. of the nultifunctional core, is linked to a

pol yal kyl ene oxi de block; and/orr 5 at |east one free end of the |inear

macr onol ecul ar ¢ hosen from among the ends of -t ﬁﬁﬁgrgg% tic
pol ymer segrfh 3@&%‘%{% ends of the di functional -cgt?le‘{ I's1in ZZ% to a
pol yal kyl ene OX|de bl ock, both free ends of the l|inear macronol-ecul ar 10
chain being linked to pol yal kyl ene oxi de bl ocks when the thernoplastic

pol yirer bl 0ck Lo I3@S (HUdhdldh AR o pbYBRIPELAURHCGY SegrBatnandThe

second subjé§} nve fron s process preparing the above

pol yner, gh%ct sidzed B ik a%nt:@%kah' QW89 96e 1TRAEY L. areact: on

t he one han pol yal kyl ene oxi de bl ocks possessing reactive term nal
functi onal l¥§%%§19d31dgyaéobh%@khand 20 thernopl astic pol yner
i

nacronnlecul ns possessi ng at -l east reactive termnal functional
groups A 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,



and/ or -nononers of at |east two types: = multifunctional conpounds
conprising 25 reactive functional groups A nononers eatDecampsrizo0sg
reactive functional groups A and B, 21 Decenber 2005 WD 03..1002668 - 6 -
PCT/ FR02/ 02228 -the functional. groups A and B possibly reacting together
to fix. the polyal kyl ene oxide blocks to the thernoplastic polyner _
macr or ol ecul ar chains and/or the nononers; 5 and the above is heated to a .

t enper at ure Bi gh- ¢ to carry out_tpe_reaction bepweoRghhegeo¥ari ous
functi onal géog%gaegﬁgsinvention al so ?elates, and t is??g tﬁe third

- subject of the invention, to thernoplastic -10 pol ymer conpositions
conprising at least: . a hydrophilic thernoplastic polyner as 15 + a second

t her mopl ast i ¢, POEYABE i oALT. SXANPS e dosera sk ahome reuchids PA-6 or PA-6, 6.
The term "nultifunctional core™ is understood to nmean a core conprising at

| east three gggsthye £4NEik Ofted ©6 DydBky e tdherdoplasiis yolgrer bl ock,
according to a first variant of the first subject of the invention,
thermoplastic polymer macromolecular chains and/or the

MONOMmMEers;
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
T 2. 710 polymer compositions'comprising at least: 7
ﬁwﬁii‘“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. | 7
”:Lt:.IS:il- : Therterm “multifunctional core” is understood
e S tO-mean a core compriSiﬂg at least three reactive

v Imsten.t  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



20 may conprise star- or H configured nmacronol ecul ar chains. Polyners or

-pol ymer conpositions conprising -such star- or H-conp{ g@etedber 2005
" macronol ecul ar chains are, for exanple, described in patents FR 2 743.

077, FR 2 779 730, US 5 959 069, EP 0 632 703, EP 0 682 057 25 and EP O

~ 832 149. The preferred star- or Hconfigured macro- nol ecul ar' chains

according to the invention are chains 21 Decernber 2005 WD-03/ 002668 - 7

: PCT/FROZ/OZZﬁQt?%%gﬁzgsgolyanide structyre. They are QE&?%§85/$¥2§Q¢ use

of a nmultifu conpound having at 'l east three reactive functiona
groups, all the reactive functional groups being identical. This conpound
may be used as a - conobnoner in the presence of other nononers in a

p0|yneriZatiQPtHrQcﬁéfyaﬁfdénﬁ%fﬂéﬁhfgirﬁﬂ%¥[§f§“3yiaﬂﬁéd1ﬁ% R@ley Mer - during

an extrusion operation. The star- or H-configured racronol ecul ar chai ns

conprise a cQEE @fda ahul €BSIn OB AEr P ASId halA Pl TEle dy ARGl ee
preferably with a polyam de 'structure. ~ I'n general, the star- or

H conf i gur ed, aREt 0v®| BerdBionLhaifSuay e ld GOl et tatvd easicttibnes
t hernoplastic pol yner, preferably pol yam de branches:-The branches are

l'inked to thgreepe byimg codalteintaborthid aapamdenalb gy olgerdrsviea a group
of another kind,: such as for. exanple an ester group. The core is an
organi ¢ 6&r cogemonet all itthe lpere sEice onpanier proefoerceds! yira & hydr ocar bon
conmpound whi ch possi bly includes
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.



het eroatons and to. which the branches are |inked. The 20 branches are -
~preferably polyam de chains.-They may have branches b¢Daeenbdri2008r chai ns;
~this is especially the case for Hconfigured structures. The chains -
constituting the branches are preferably pol yam de chains of-the type of

t hose obtained by the 25 polynerization of |actans or am no acids for
exanple of the nylon-6 type. 21 Decenber 2005 WO 03/ 002668 -

PCT/ FR02/ 02228 phg to one particylar enbodi nmen t

subj ect of tHg ?ﬁi@ﬁ%gé , the star-conffgured nacron%FgéF%Q?/E%%ég of the
t hernopl astic block is a star-configured pol yam de obtained by -

copol yneri zation 5 fron1a nnnoner m xture conprising: a) a multifunctional

conpound conprising at, %h§§grougﬂi gﬂ%ﬁfggc OX;%&Q&;bqn%throups

chosen fromthe anine un Ic acid uncti onal

oo 10 Ploppremiscelof wil st il uter Ui Bercagygo +<hel o
whi Ch: - Z- R2- o {hdhd L edul £PT @SS Sof ) G p XHAUR: IsieEi Gal a
star-configured polyamide obtained by copolymerization
5 from a monomer mixture compriéing:
a) a multifuﬁctipnal compound comprising at
least three identicél re%ctiﬁe functional groups chosen

from the amine functional group and the carboxylic acid

functional group;

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

N

Lo ﬁf,l-l:c) where apprdpriate{ monomers 6f formula
(III) below |

_ 5*,,_3,,\ Z-Ry-2 ' (III)

== in.which:

;amw P .z represents a functional group identical

".to that of the reactive functional groups of the
‘multifuﬁctional compound;

20 - e Ry, R; 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;



20 ,to that of the reactive functional groups of the nultifunctional

- conpound; R1, R2 represent substituted or unsubstitgtBdeerabar@basi c,
cycloaliphatic or aromatic radicals, which may be identical or different,
containing from2 to 20 carbon atons and possibly including heteroatons;

- 21 Decenber 2005 WO 03/002668. - 9 - PCI/FR02/02228 . Y. is a primary am ne
functi onal group when X representsa carboxylic acid functional gioup; or

Y is a carbagx unctional group, when X repr @ dddme y amne
K %&@&i@eé Py, cpeRf Ry

functi onal e term "carboxyli ‘acid" is understood to . mean
car boxylic aC|ds and their derlvatlves such as acid anhydrides, acid
chlori des, ester.s, etc The term anine i's understood to nean am nes and

their derivatives. q%essgsﬁng& 0%%@' RAntRes8a$t GFowONiigur ed
pol yam des are descrlbe in Patents 743 0' 77 and. FR 2 779 730.

These procesg eﬁfé%&ﬁtéfhtéﬁ%ﬂd¥yﬁﬂd<%&ﬁﬁ ﬁﬁﬂ@%ﬂ@@ﬁﬂlgub&ﬂ maer onol ecul ar
chains, as a : optionally with [inear macronol ecul ar chains. 15 If

a cononomner C) i s usad,y tike spelaymekiyzati enidr €aattoanépoyyeandensation) is
advant ageously carried out. as' far as thernodynam c equilibrium
Accordi ng t oge Pardpredaitenbadiirenty einitrlee funiotsionsdbpeetPef the .
i'nvention, the H configured
L 5 The term “carboxylic acid” is understood to
mean carboxylic acids and their derivatives, such as
acid anhydrides, acid chlorides, esters, etc. The term:
“amine” is understood to mean amines and their
derivatives.
10 ' . Processes for obtaining these star—configured
‘polyamldes are descrlbed in Patents FR 2 743 077 .and-
FR 2 779 730. These processes result in the formatlon
of star—conflgured macromolecular chalns, as a blend
optioﬁally with linear macromolecular chains.

i5 B ) If a ¢comonomer c) is used, the polymerization.

reaction (polycondensation) is advantageously carried -

out.as_fer as thermodynamic equilibrium. e
According to one particular embodiment. of ‘the
first subject of the ;nventlon, the H~conf1gured
20 macreﬁolecular ehain of the thermoplastic polYmer-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 gsoups chosen
25 from the amine fﬁnctional group and the carbokylic.eeid
functional group. |

b) lactams and/or amino acids



20 macronol ecul ar chain of the thernoplastic polyner hlock is an

-H confi gured pol yam de- obtained by copol yneri zati on2zfi Dereabsniopser

m xture conprising: a) a multifunctional conpound conprising at - |east
three identical. reactive functional groups chosen 25 fromthe am ne
.functional group and the carboxylic. acid functional group. b) |actans
and/ or am no acids 21 Decenber 2005 WO 03/002668 - 10 -. PCT/FR02/ 02228 «c¢)

a difunctiong# @gg@ﬁ%ﬁgkchosen from _ dicarboxylic acbﬁ§/9§02?h§§§ges; d) a

monof unct i on the functional -~ group of which is either an am ne
functional group or a 5 carboxylic acid functional group; the functional
groups of c¢) and-d) being am ne when the functional groups of a) are acid,

the functional groups cpfaqaifgﬁgéyoﬁgyrgbéﬁg%ﬁﬂy§ﬁ§%%ﬁif&gmptional groups

of a) are amine, the ratio in equivalents ctional -groups of

a) to the sump of -the,fnciionalor Howpsaal c) and d) being between 1.5 and
6.66 and the ratio i'n equivalents of the functional groups of ¢) to the

functional groups of dj) beimghdRinEEbikIl Caipbuhdy. thic Eudctdenfalgur ed
pol yam des and the process 15 for obtaining themare described in the
patent US 5 9B8up of.¥hfch Accaritiary 40 Huitepafurctiilcara lembodipnent 2of t he
first subject of the invention, the thernoplastic polyamd :block is
obt ai ned By setbebyehdiagid functional group; .
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
é) 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.



20 exanpl e using an extruder, of a-polyam de, of the type obtained by

pol ynmerization of |actans and/or am no acids, and of 2aDedbmbénaoosi onal
conmpound conprising at least three identical reactive functional groups
chosen fromthe anmine or carboxylic acid functional group. The 25
polyamide is, for exanple, nylon-6. Such production processes are described
in patents EP 0 682 070 and EP 0 672 703. 21 Decenber 2005 WO 03/ 002668 -

11 PCT/FRD%&Q%%{EB grul tifunctional,gonpounds, the ;ggﬁg;hzjg%sultlng
in the star- or conflgured macronol écul ar chains of the invention, nmay

be chosen from conpounds having a tree or dendritic structure. They nay
al so be 5 chosen from conpounds represented by the fornula (1V): R1L +A-z

Im (1V) in which: Rlqpe &@135808tGoRR1aLLRRBLLEs | ER8akhoRtmesyCl i C,
hydr ocarbon radical containing at |east two 10 car bon atoms and pOSSIb|y

i ncl udi ng hetaspatiens.in thd $tarcovel gntohengueedanaakbpbdetelahydr ocar bon
radi cal containing froml to 6 carbon atons; Z represents a primary am ne

radi cal or ahdincarbaty iiavaaitdonadinagt beagHoseni $ram conpgendbet ween 3
and 8. According to a particular characteristic of the invention, the
radi cal Rl. hevigid kercreecyal dahidpthaticcstructure. They 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‘cycioaliphaticnﬁu
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



20- radical, such as the tetraval ent cycl ohexanonyl radical, or a

propane-1,1,1-triyl or propane-1,2,3- triyl radical. 2ADeatmbér 2088i cal s Rl

suitable for the invention, nention may be nade, -by way of exanple, of 25
substituted or unsubstituted trival ent phenyl and cycl ohexanyl radicals,

‘tetraval ent diani nopol ynet hyl ene 21 Decenber 2005 WO 03/ 002668 - 12

PCT/ FR0O2/ 02228 radicals with a nunber of nethylene groups advantageously -

" between 2 angolg?/§yggégs the radical_ oyiginating freubPRA2/02228
efetra

(et hyl enedi am'n acetic acid), octoval ent cycl ohexanonyl or
cycl ohexanedi onyl 5 radicals, and radicals originating from conpounds

resul ting erQhREQl%e§§;%ﬁQ Qﬁmbgglyplﬁ?% : é@f%é#%%ﬁﬂ’ ‘pentaerythritol,

sorbitol or nmannito acrylonitri Ais preferably a

- methyl ene Ofadégnpggxgs%%'ﬁgaé@g!f g _PHCNs @on e @ldvlaairapy! or butyl

radicals, or a po Xya | ene radical, such as the polyoxyethyl ene

radi cal . According%%gn81g£§%eﬁﬁ§g gg@@ -QEgﬁi%m%%gf?éﬁggﬁg#ﬁﬂ’rthe nunber m :

is greater t Han- 3 vant ageously equal eactive
[unctonal onou o L0 28e M1 L LUELLE0e)  PoIPOM aeprgaemi s (e 2
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, or:aL§6IYOxyalkylene radical, such as
" the polyoxyethyléne7radical.A
p | Accofﬁin&tgg*g ggéfééred embodiment of the
invention} ﬁhe number m is greater than‘S‘and
15 .advantageously e@ﬁéiff&?éfor 4.

The ;gaépi%é;fgggt;pnal group of the
ﬁultifunctionai qgmpgupé_ééégesented by the‘Z‘syﬁbol is
functional grou§; ,

20 ' | Mention may be méde, as.eﬁamples of
polyfunctional compounds, 6f the compound72,2,6,6—
tetra(ﬁ-carbdkyethyl)cyclohexénéne, the compodnd
diaminopropane—N,N,N’,N'—tetraaqetic‘acid of the

.-following formula:



functional group. Mention may be nmade, as exanples of polyfunctional
.conpounds, of the conmpound 2,2,6,6- tetra(J3--carboxyeg{ bgktemeardoohexanone,

. the conpound diam nopropane-N,N,N , N -tetraacetic acid of. the ..follow ng
formul a:- 21 Decenber 2005 WO 03/002668 - 13 PCT/ FR02/02228 NNCH H/C-N 0
Oll'l HO-CGHZ2C CH -C OH or conpounds originating fromthe reaction of
trimethylol propane """ """ "¢ or of glycerol with propyl ene oxide and
am nation of _th roxyl groups; t latter 5 co Sg' s | d under
t he trade naﬁ@ §E§Egﬁ/? S T(r) by Hunt in and have ?ﬁg‘v ﬁ%?gﬁzﬁgr mul a:

“/A--NF12 R -A-NH, NA--- NHz in which: Rl represents a :
propane-1,1,1-triyl or 10 prop?pe-1,2,3-triyl radical, - A represents a

~ pol yoxyet hyl ene radi cal . Exanp“es of suitable Wpltifunctional
: HO—C-H,C_ CHyC—OH

N-CH;HzC'N:
HO—C-H,c” CHy G —OH
g . . .

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



conpounds are, in particular, cited in patent US 5 346 984, in patent US 5

959 069, in patent 15 WD 96/ 35739 and in patent EP 672péfsmbertzeobol | owing -
‘may nore particularly be nentioned: nitrilptrialky.lamnes, in particular

nitrilo triethylam ne, dialkylenetriamnes, in particular., 21 Decenber

» 2005 5 fornula: WO 03/002668 - 14 --.PCT/ FRO2/ 02228 di et hyI enetriam ne,
‘trial kyl enetetram nes and tetraal kyl enepentam nes, the al kyl ene

preferably ne and 4-am noet hyl -1, 8-octa i A i1, which
Mention nayb‘g‘#rs]%a/b(%%ée of the dendrimers of (R2 N?%}—%Hd?/ozz%b (CH2)
x-N- ( (CH2) n-NR2) 2 Ris a hydrogen atomor a - (CH2) n-NR 12 group, in
which 10 RI - e tom' CH2) n-NR22 up, in which R2 is
a hydrogen a‘{ho%al?)’th eocgﬂ%ﬁi’)% ﬁ‘&rlg(“ﬁ e)c‘rﬁ‘m\m?%hgng a hydrogen atom or .
a - (CH2) n-N |5nbe|n anlnte bet ween_2 an X being

an integer b‘é‘%@é%iﬁ%ﬁa pfiltaﬁ‘ﬁn Sor &8 iylﬁﬁei ﬁF%B%Fa}Bg 3%%%],(3% and 4, in

partlcular 3 aq%ﬁélgi rez&&%@é%hy |nte %kagghﬁgggng

Mention may also be made of the dendrimers of

5 formula:

(Rz N- (CHz) ) 2-N- (CHp) x—N— { (CHz) n—NR2) 2

in which
R is a hydrogen atom or a - (CHz),~NR'z group,
in'which
10 - " R! is a hydrogen ‘atom or a - (CHz),-NR’; group,
in which '
R? is a hydrogen atom or a —(CHﬂthR%‘group{
in which T -
R3 is a hydrogen atom or a - (CH2) o—NH; group,
15 : n being an integer between 2 and 6 and

x being an integer'BéEWeen 2 and 14.
n is preferably an integer between 3 and 4, in
partlcular 3, and x is preferably an integer between 2
_and_6 inclusive, preferably be;w;en-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.
Mention may.also be made of multifunctional compounds
25 ‘having 3 to 10, preferably 3 or 4, carboxylic acid

groups. Among these, compounds having an aromatic



and 6 inclusive, preferably between 2 and 4 inclusive, 20 in particular 2.
.Each radical R nmay be chosen independently of the ot bhewscethbera0adical R is
preferably a hydrogen atomor a - (CH2) n-NH2 group. Mention may al so be
made- of mul tifunctional conpounds 25 having .3 to 10, preferably 3 or 4,

- carboxylic acid groups. Anpbng these, conpounds having an aromatic 21
Decenber 2005 WD 03/002668 - 15 PCT/ FRO2/ 02228 and/ or heterocyclic ring

are preferred, for exa benzyl, naphthyl, anthracen % and
tri phenyl rﬂgl%%d%pzﬁﬁ?heterocycles ddch -as pyri di neS ¥/%$ %B$%£ﬁ£
pyrrol e, indole, furan, thiophene, purine, 5 qU|noI|ne phenant hr ene,
por phyri ne, phthalocyanine and napht hal ocyani ne. Mst particularly

et oy oo e BT R REBLL e kdador v rrom

3,5,3,5% tet xy
1,3,5, 7 naphgﬁ%f %eté%racéﬁﬁoféiﬁ%fgiﬁﬂyl b&p89n¥r|8FﬁeFF%€§?B%xy|.c aC|d

g 5.3, 5 --Dlpyridyl tef rr?&@éﬁ%})x’ s a@u%g as pyridine,

5,3",5' -benzop enonetetraca

SrlﬁEglg :grdgﬁﬂghﬁﬁggz :@gﬁfg%gJ?&%?ﬁ%:?%é%&[?gﬁgg??bhﬁgﬁkﬁgﬁﬁﬁg;l;:so be
made of mul téfuneti pnalpreomeindse, porphyrine, phthalocyanine and
naphthalocyanine. Moét particularly preferred are
3}5,3’,5’—biphenyltettacarboxylic 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-



whose core is a heterocycle having a point of symmetry, such as
1,3,5-triazines, 1,4-diazines, nelamne; 20 conpounds 2d®dce@bter 2006
2,3,5,6--tetraethyYpi perazine, 1, 4-piperazines and tetrathiafulval enes.
Mention may nore particularly be made of 1, 3, 5-triazine--2, 4, 6-tri -

(am nocaproic acid) (TTACA).. According to a preferred enbodi nrent of the

25 first subject of the invention, the multifunctional conpounds are chosen

from 2, 2,6, 6; 2 zoCar boxyet hyl ) - cycl ohexanone, e sagbds 2, 4;
b o 2as e RaTOh368 0 0 ae0h - T by, ERoD! 02558 FRY hocaproi ¢
acid)-1,3,5--triazine and 4-am noethyl - 1,8-octane diam ne. The nononer

m xture resulting in star- or H configured nmacronol ecul ar chains of the

i nventi on ”Hxami?nbeg{;ygfcoaega)cgwoyngﬁlaéﬂ@ AS Chadnii deppars, catal ysts
and additives, such as |ight stabilizers, heat stabilizers and -

del ustrants. 1Agcg5ggﬁg &0amigecond variant of the first subject of the
i nvention, the t hernopl astic polynmer 10 block conprises a |inear
macr onol ecul ar chai n CORPIrnShogen @iftunes i onallchie andstedr4 easti-one

t her mopl asti c pol ymer segment linked to the core.. These |inear nol ecul ar
chai ns are ohbafngdréy mstngmalecdliact clomats cofrpoumdidrean thigen iRy dent i cal
15 reactive functional groups. This conpound naybe used as conononer in
t he presehceiotlotherth®nopergoinds, such as chain stoppers,

catalysts and additives, such as light stabilizers,
heat etabilizers 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 dlfunctlonal compound having two 1dent1cal
15 reactive functional groups. ThlS compound may: be used
as comonomer in the presence of other monomers in a
polymerization process. It may aiso be:meltrblended
with a polymer during a extrusion'operation.
The linear macromolecular chaiﬁ§ comprise—a
20 difuhcﬁional core and at least one thefmoplastic
polymer, preferably polyamlde, segment In general,  the
linear macromolecular chains have a dlfunctlonal core
and two thermoplastlc 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-



pol ymerization process. It may also be nelt-blended wth a polyner during
‘a extrusion operation. The |inear nacronol ecul ar chai »3 DgeeRibes2E 20
. difunctional core and at |east one thernoplastic polymer, preferably
pol yam de, segnent. In general, the |inear nmacronol ecul ar chains have a
~difunctional core and two thernoplastic polyner, preferably polyanide,.
segnents. The segnments are linked to the ' core by a 25 coval ent bond, via

an ami de gro p of another ki.nd. The difuncty bLg an
organi c or ggggééﬁggéggic chem cal co ngund, prefera%F&vignﬁgg?ghgl
Decenber 2005 WO 03/002668 - 17 PCT/ FR02/ 02228 carbon conpound whi ch
possi bly includes heteroatons and to which the segnents are |inked. The

segnents are e | Y ' T ﬁﬁggrgéggyggﬂgﬂgirﬁh t he
segnent s arecsgégérggﬁég%g yanng%%ﬂg$%s fléﬁaa type of thoseabbtained by
the polyneri gat AR thacCtedBen0d 2P N0 ACAS THOTs ML Lfe the nyl on-6
type. According to one particular enbodinent of the first subject of the

invention, theckbPEBly PECYANMAE A nEhaine afhd hies tdwismiphasitnec bl ock is a
10, linear polyam de obtained by copol ynmerization using a nononer nmxture -

conpri sing: aheasefhEHDst 400 EOAPOLEIST € QPRI e tomindent ithad - reacti ve
functional- groups chosen fromthe .am ne functional group and the
carboxyl ix aeide ofSthesefmbm&im&dﬂbxnthqxpolymerization of lactams
or amino acids, for example of the nylon—6 type.
| According'to one particular embodiment of the -
first subject‘éf.the invention, the linear
macroﬁolecular chéinrof the'thermoplastic block is a
10 lineéar polyamidé obtained by copolymerization using a
mbhomer mixfufe_comprising: |
é) a difunct}pn,COmpoﬁnd comprising two
“identiéal reactive functional groups chosen from the
.amine fphctional'group and the carboxylic acid
- 15 fuactional. group;

st b)) monomers of formulae (Va) and/or (Vb)

O rEbEEeW T 1 _ o
L mmma X ~R—Y (Va) - . R\__lcf (Vb) :
in which;
20 . e R represents a substitutéd_or

unsubstituted, aliphatic, cycloaliphatic or'aromatic:
_hYdrocarbon radical containing from 2 to.36 carbohr
atoms and possibly including heteroatoms;

. e Y is a primary amine functional group when '

25 X is a carboxylic acid functional group;



--b) nonomers of formulae (Va) and/or (Vb) below =20 XX-RY . (Va) . RC
(W) \/ Nin which: R represents a substituted or -ypgiRshbéitoed,
~aliphatic, cycloaliphatic or aromatic. hydrocarbon radical containing from
2 to 36 carbon atons and possibly including heteroatons; Y is a primry
-am ne functional group when 25 X'is ,a carboxylic acid functional group; 21
Decenber 2005 WD 03/002668 - 18 PCT/FR02/02228 Y is a carboxylic acid
functional group_ when X is aprimary.amnmne functional group. The nononers
of formula (\BD %Y 90¥6F8 correspond to pblyan des of tH&EA £8ned by 5
pol yneri zation using |actanms and/or am nno acids. The processes-for
pol ynmeri zi ng such- conpounds are known: nention nmay be nmade inter alia of

ani oni c polynerization_ apd.nmelt poJycondensatiop. The djfunctional
conmpound t he nonomer 10 fe3dl £i ﬁgr#ﬁ}{%’ﬂjecl?ﬁle%rg‘ﬁ%ﬁb%? It AP chai n of
the'. jirst %HQLF%tigfatBEiEQ¥$ngRQHe_fugggiggafhgég&pfrom
| The monomers of formula (Va) or (Vb)
correspond to polyamides of the type obtﬁined 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 from:.~_ :
compounds represented by formula (VI}:
Z-A-R;-B-Z (VI)

"in which:

15 e R; is a hydrocarbon radical comprising:i@at.: . .

f. ‘ least two substituted or unsubstituted,'aromatngoznf-w

aliphatic, linear or cyclic carbon atoms, and whichimay

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



conpounds represented by formula (VI): Z-A-RI-B-Z (VI) 15 in which:

~and which may incl ude het eroat ons;
20 hydrocarbon radicals containing from1l to 6 carbon

-a hydrocarbon radical conprising . at |east two substi bytm@e®ber 2005
unsubstituted, aromatic.-.:or.. aliphatic, linear or cyclic carbon atons,

A and B are-coval ent bonds or allphatlc
.atonms, A and B

Rl is

being identical or different; and Z.is a functional group chosen fromthe
am ne functi gnal

r nd t he carboxyl c acid functlon I 5 The
radicals Rl gﬁdoﬂgggggﬁgeferably met hyl%éhe or pol ynmethy g£?§8?8

as ethyl,
but yl radicars or a polyoxyalkylene radi cal, such as the polyoxyethylene

r-adi cal .
di f uncti onal

B0 MO0, PR 39@3'{1&?%% G G FnAS onal

conpound may, Bg bBﬁ? gggﬁ%;eggr e, into. the mxture for
e

pol yneri zi ng

- say into the nmononer ”Méﬁf:':[én rrﬁ‘é}”ﬁé Qﬂadé‘ 6@%&%1@%&@'&0@@r chai n.
may al so be introduced, in the , Int

i near

10

15

20

25

cronn ecu ar’ chain of the invention, that

example of a dlfunctlonal compound suitable for the

invention.

The difunctional compound may be introduced,
for example, into the mixtﬁre for polymerizing tﬂe
linear macromolecdlar chain of the invention, thét.is
to oay 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 macromoleoular
chain to be melt*blended.can be used.

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

advantageously chosen from the following radicals:

sni-zthe~unbranched divalent pentyl radical, the

linear macromolecuiar chain of the thermoplastic
polymer brock then belng a nylon-6; |

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

- the unbranched divalent undecyl radioal

(containing 11 carbon atoms), the linear macromoléoular
chain of the‘thermoplastic polymer blook then being a

nylon-12.

is

.mxture conpri-sing the

It

such
propyl or 21 Decenber 2005 WO 03/002668 - 19 - - PCT/FR02/02228

to



macronol ecul ar chain: In the, latter case, an extruder allow ng

.t he-conmpound and the |inear nacronol ecul ar chain to bepweehb&d oded can be

. used. 15 - _The radical R of fornulae (Va) and (Vb) is .20 advantageously
chosen fromthe follow ng radicals: the unbranched dival ent pentyl radical,

~the linear macronol ecul ar chain of the thernoplastic polyner -block then

being a nylon-6; --.the unbranched dival ent decyl radical (containing 10

car bon atons% t he | i near macronol ecular  chain of the tgerno l.astic

pol ymer bl oc®0 REA%8&PRE a nyl on-11; amP the unbranch&§T F@Q? Re<dfdecy!

radi cal 25 (containing 11 carbon atons) the |inear macronol ecular chain

of the thernoplastic polymer block then being a nylon-12. . 21 Decenber

2005 WO 03/002668 - 20 -cgr /Fng/02228 Acco qﬂﬂg % 5% pgef rred
embodi nent of the flrs ¢t - t?ﬁ?f%ﬁ@ﬁ\ HES ﬁ? of"

fornmul ae (Va)f % § B?e,%llll%‘l r?‘?,&bﬁd rggllv Ien}adjpce t)ﬁ c)r d| cal, the

| i near macr oo ecu aln o] ernbp WBti T pol'ynmer bl ock then bei ng

a nyl on-6. The,quaguer ) xLus SPu ST 00 | g he Lideat; vamafomol ecul ar

chains of thé invéntion may |nc er conpoun such as chain
stoppers, Cab@M%ﬁLsréchaﬁddtﬁéVﬁneéﬁ%‘a@%d@ﬂé@uﬁé@bﬁﬂdﬁﬂoﬁf digat

stablllzers 10 and delustrants.
5 thermoplastic polymer block then being a nylon-6.

The monomer mixture resﬁlting in the linear
macromolecular chains of the invention may include
other eompounds, such as chain stoﬁpers, catalysts and
additives, such as light sfabilizers, heat stabilizers

10‘ and delustrants. -

According to one particular embodiment of thes«- 2. -
second variantref the first subject of the invention,

" the average molecular mass of the linear’macfemolecuiar.
'chain-is between ZOOIand 50000 g/mol, preferably
15 between 500 and 3000 g/mol. _ | ‘ - : - . :@wggg‘

According to a variant of the first subject' ALy
of the invention,'the thermoplastic polymer block may = ‘iosdws: o
comprise both ster— or H-configured macromolecular _ ST

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

" cdontaining a multifunctional and/or difunctional core.



According to one particular enbodinent of the -. ._;a.._. second variant
of the first subject of the invention, the average nolke@dcambeezmsof the
| i near macronol ecular.” chain is between 200 and 50000 g/ nol, preferably 15

"~ bet ween 500 and 3000 g/nol. According to a variant of the first subject of
~the invention, the thernoplastic polynmer block nay conprise both star- or

H-configured macronol ecul ar chains and |inear macronol ecul ar chains
bl ended 20 t%ﬁgther. Accordi ng to another particul ar enbodi nent of the
first subj ecti031982688enti on, the nodRtied pol yner PESHFRSAL2228art from

star- or Hconfigured macronolecular chains having a nmultifunctional core

. 25' and/or |inear.macronol ecul ar chains having a difunctional core, |inear

nacronoleculg; chai_.ns not conta%g%ggag gHItifunctionaI and/ or di functi onal
Ta51C0

core. 21 Decel5er 260530 657662 SBET/ RRO HUYRS e | near
macr onol ecul ar_.chal ns.n ont g, ni. ng. Ltifunctional_ and/or. djfunctional
core are espé%ﬂifﬁ?“CFﬁﬁééﬁ %é@Q%ﬁi%%ggngﬁéoﬂﬁry%?§@1%ﬁﬁa%ﬁé%ﬁ%%ié#block of
the first 51§%%E%c%09%a&§88'pventionispreferabjy linear. I't may be
chosen from pol'yet hyl éne oxirde,. polytrinethylene oxide and

pol ytetranet hyl ene oxi dg.bhoeksikiiefBeoRiaCkpAs PASEH Of fpd yveilyd ene
oxide, it may have propyl ene glyco? units at tﬁe ends of the block. The
pol yal kyl gne ;19 @xicde rbkaekihsepf e58r 8b! yrarophye) hyi g oxideandy ock.
| 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
10 oxide block is preferably a polyethylene oxide block.
| The average. molecular masses of the.
thermoplastic polymer blocks and polyalkylene oxide
. blocks of the invention may be very.different;'Howeve;,
preferably they are similar to each other.
15 . The average‘moleéular maés df 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.
invention are linked to polyalkylene oxide blocks. The
.20 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
257 words the free-reactive functional groups of the core.
‘When the thermoplastic polymer block of the

invention comprises only linear-type macromoleciilar



The, average,: nol ecul ar masses of the thernoplastic polymer blocks and. .
.pol yal kyl ene oxi de blocks of the invention may be very phickheerdos However,
~preferably they are sinmlar to each other. The average nol ecul ar nass of

t he PAO bl ocks is preferably between.-200- and 2000 g/nmol. At 'least -sone
of -- the free ends of the macronol ecul ar chains of the first subject of
the invention are linked to polyal kyl ene ‘oxi de bl ocks. The 20 free ends of
t he macronol ecul ar_chai ns denote both: _the ends of th he @%é?ﬁ
‘pol ymer  br afeheY M2&&%nent s |inkedt 2t fie core; %ﬁ? tore
whi ch are not linked to thernoplastic polyner branches or segnents, in
other 25 words the free reactive functional groups of the core. Wen the

t her nopl asti c,_ pol kK of the i nti.Qon _conpri.ses i_.near-type
macr onol ecul & gﬁﬂg céﬁbéﬁxfbégmgk)62%§62éé§e atr ?Ehé%%52228 chai ns,
both free en of _th s S inked to
polyalkylenedﬁil%%i% e po&%ﬁ fé% %%ngxﬁgﬁh% b%égkgf the invention

are linked to the ther gQg I¥@p brapchesqser cgegments and/or to
the core of the thernopla ti?| M Of(oc y a covalent bond, via an

am de group Qﬁvé%@fcﬁw%&f m&te'asertoklt% tﬁ%%%%ﬂ.@gtﬁe gobymker red enbodi ment
of the first subject of the invention, e free ends of 10 the
acr onol @U'@famgﬁ%pfséd&enttoerawlpasttbc tpel ¥BRE 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.
5;.vu 15 It consists in making the following react:
| | e on the one hand, polyalkylene oxide blocks
possessing reactlve'terminal functional
groups B;
* on the other hand:
20 - _ - thermoplastic polymer macromolecular
Vchalns possessing at least reactlve
terminal functional groups A
and/or
- compounds of at least two types:
25 | | = multifunctional and/or difunctional
compounds comprising reactive furctional

groups A



block are linked to a polyal kyl ene oxide block. The present invention also
-relates to a process for preparing the polyner descrifiqskcakey€2006hi s '
bei ng the second subject of the invention. 15 It consists .in making the
followi ng react: on the one hand, polyal kyl ene oxi de bl ocks possessing
reactive termnal functional groups B; on the other hand: 20 -

t hernopl asti ¢ pol yner macronol ecul ar 25 chai ns possessing at | east reactive

.term nal functlonz groups A and/or conpounds .of at | east m2 ég
mul ti functi of9I 93ABPBPCRi f uncti onal 'téﬁ%dhnds conpri?FﬁzFﬁgé p7ees
functional, groups A . 21 Decenber 2005 WD 03/002668 - 23 PCT/FR02/ 02228

nonomer s each conprising reactive functional groups A and B and/or a

t her nopl asti c pol yner conpr£§|n %eact|Vﬁ functi onal ar oy fv@ and B, 5 the
functional. groups A and B posSIBIY reactichy SOmPoyatRlr TEa“F1 X"t he

pol yal kyl ene oxi de bl ocks tg, er St I cr.onol ecul ar
B o R g Al e Bl R

chai ns and/or the nononers a yner,
thermoplastic polymer comprLSLng

reactive functional groups 2 and B,

5 the functional groups A and B possibly reacting _
together to fix the polyalkylene oxide blocks to the
thermoplastic polymer macromolecular chains and/or the

‘monomers and/or the thermoplastic polymer; |
and the above is heated to a temperature sufficient to

10 carry out the reaction between these various fﬁnctional
groups. T

Everything described above relating to the
-polyalkylene oxide'blocks is identical;y valid 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 polyalkylene oxide blocks

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

thérmoplastic polymer block of the invention. The



and the above is heated to a tenperature sufficient to 10 carry out the

~reaction between these.various functional groups. }: 21.pded@b¥tos0

~described above relating to the polyalkylene oxide blocks is identically
valid here in .the case of the second subject of the invention. 15
According to a first-,,variant of the second subject of the invention, the
t hernopl asti c pol yner nacronol ecul ar chains are star-, or: Hconfigured
chains and/or linear chains. Everything that was described above in.
regard to thdst03/088668 confi gured mactd 20 nol ecul aPCEAERAS/BR2RB regard
to the linear chains is identically valid here in the case of the second
subj ect of the-invention. According to a second variant of the second-

subj ect of the invention, the,BoIgaIk | ene oxide blocks 25 are nmade to
react with tMeNERSPers ABSGFLPRGETR the @?%ﬁ%éﬁﬁ%E&QQ?%xﬁ%ﬂégr--

macr onol ecul ar. chai ns OE t he thgrnn | astjc pol yner bggck of the invention.
The 21 Dece W53 ORB0SPHBBBE SOBRE PETF FRRT B9 in question
are the nultifuncti%ngh apdfor . difunctional . conpound conprising reactive .
functional gréips A &nd mononers sach TOMpristhy TetcriVe functiona
groups A and f%ncy}%ng?;ng%,ﬁ?srﬁsgllﬁ']?.g il r?o%ﬁe%@%é@ﬂ'ﬁ%ﬁ G ppol ymer
macr onol ecul ar chains are, tor exanple, 1ntroducéd into a palynerization
- medi um cogt aiRieNgHRMYBh KX eRepOXIAE BhOCKSno T® u1ar chains are,
. for example, introduced into a polymerization medium
containing polyalkyfene'oxide blocks. The
ﬁultifﬁnctional and/oxr difunctional compound may or méy
not be introduced simulﬁaneously with the other
10 monomers, having reactive functional groups A and B.
SRS Preferably, the multifunctional and/or difunctional
compound 1is introduceqlafﬁer the other monomers hating

‘reactive functional groups A and B.

According to .a third variant of the second

liiibwz:.15. subject of the invention, the polyalkylene oxide blocks
éﬁiﬁ?iﬁiT?ﬂE’- are made to react with compounds resulting in the
LI ey T 0T 4 thermoplastic polymer macromolecular chains of the

fé&u:ﬂ; e - 'thermopléstic polymer block of the invention. These

RS compounds are the multifunctional and/or difunctional

T 20 Vcompound comprising reactive functional groups A and a
Ehermoplastic polymer comprising reactive functional:
groups A and B. These compounds may, for éxample, be

blended with the polyalkylene oxide blocks during an’

F o .. exXtrusion operation.
o '.25‘ : ‘ Each polyalkylene oxide block may include omne
| or more reactive terminal functional groups B.

Preferably, each polyalkylene oxide block contains one



conmpound i s

..groups A and B. According to a third variant of the second -

i ntroduced after the other nononers having reactive fu

t he invention, the polyal kyl ene oxide blocks ~ - are made to react

Do8SBer bl ock of thé&5i nvention. ThBSE/FR

mul tifunctional and/or difunctional 20 conpound conprising reactive
functional groups A and a thernoplastic polyner conprising reactive

functi onal
with the pol

. d. B., T : d , L f I b
PEFRD T o I bl DS UG Ve B Ao PSR BHEPaPFon.

| yal kyl _OX] y..i ngcl [ i nal
Functi onal | GPoLRe By LS5 PRSI M e S ol Pie BFock con

one 21 Dece”ﬁ?féczg%%ssSé@% g%?%?ﬁngo%%ﬁ{

functional group

be made of
JEFFAM NE M

i Refazea cpstbe |

t
exa yl ene oxXl ment

L. ocks. p, i ' e i t4 _group s
RRb(Ss R R A e peepens don

“mul tifunctional and/or difunctional conpound may or may not be introduced
. Simultaneously with the other 10 nononers, havi ng reaefipgembacigognal
groups A and B. Preferably, the multifunctional and/or difunctional

ncti onal

| 5 subj ect of

W th

"conpounds resulting in_the thernopl astic polyner nmacronol ecul ar._chai ns of
the thermopWasP3é

‘are the

bl ended
Each

tai ns
erm nal
ion may
uch as

term nal functiona

groups Azand B are pre{erabiy i it 163000 sa@l dnbiuBckicenal groups.

10

preferably amine or carboxylic acid functional groups.

According to one pérticular feature of the
second subject'of'the invention, the terminal
functional groups A are carboxylic acid functional
groups when the terminal-functional-groups B are amine
functional groups, and vige versa.

The thermoplastic polymer of the invention

- may be used by itself or as an element of a

15

20

composition. This thermoplastic polymer may be
particulérly used as an additive in .polymeric ..
compositions, comprisiné a polymeric matrixy In.
particular, it is used in the polymeric-cemposition as .
a Compound to modify the hydrophilicity-and/oxr
antistatic proéerﬁies of the polymericecomposition. The
advantageous polymeric matrices of the comPositions of
the invention are thermoplastic polymers, especially

polyamides. It is known to those skilled in the art

‘that polymers such as polyamides, polyesters,

polyolefins and, in particuwlar, PVC form part of the

25

group of thermoplastic polymers.



According to one particular feature of the second subject of the invention,

-the termnal functional groups A are carboxyllc aci d of Duebmbeat0050 groups

_when the ternminal functional groups B are amine functional groups, and

vi ce versa. The thernoplastic polyner of the invention may be used by

itself or as an elenent of a conposition. This thernoplastic polynmer my

be 15 particularly used as an additive in polyneric ... conpositions,

conpri sing a_pol riG-qatrix-. - i cul ar, IS usggqi 2&9
polyneric.-cgﬁb tP&% s a conpound'?%énndlfy t he FPP? , and/ or
antistatic properties of the polyneric.-conposition. The 20 advant ageous
pol ymeric matrices of the conposi tions of the invention are thernoplastic

pol ymers, especially Q%Fy%gh gssugg?yes PO@Hetgn% gkﬂﬂé d{L the art

t hat polyners such as polyam ers 75 ns an , 1IN
particul ar, QMeRA Qfobl8st 18 L gfppgﬁ§t|c polymers. 21
Decenber 200§'wo 03/00266§ -OEG SPJCT/ gwgizé% ?ﬁe third subject of the

i nvention therafRrie i nkeladl esake: t her nopl astic pol ymer conposi tions
conprising at |éast: + a first hydrophilic thernoplastic polynmer 5 as
descri bed above or. obt ai aediae€ohdiAgph D1 1 Ber e PRESBas RS Gd etk above; a

second t hernopl astic polyner,, such as. PA-

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 chooen from nylon-6, nylon-6,6, nylon-4,6,
- nylon-6,10, nylon-ll,‘oylonflz and blends and
copolymers based on these polymers. | '

The compositions according to the invention
;xismgaie;p:eferably obtained by the melt-blending of the
“:onﬁ;osecood:thermoplastic polymer with the coméound
“ﬂ%rgofModifyino the hydrophilicity and/or antistatic
A::zf?tbeﬁaviour The blend‘may, for example, be produced
CLYELrTUsSing an extruder, for example a single-screw or twin-

20 screw mixer.iThe'proportion by weight of modifying
compound in the composition is preferably between 4 and
208, |

TheAcompositions according to tﬂé invenﬁion

have a morphology in which lnclu51ons of the modifying

25 compound are dlspersed within a continuous polyamlde

phase.



6 or PA-6,6 for exanple. The second thernoplastic polynmer of the 1.0
-conposition is preferably a pol yam de. The pol yam de' mayDdenbeps@s from

nyl on-6, nylon-6,6, nylon-4,6, nylon-6,10, nylon-11, nylon-12 and bl ends
and - copol yners based on these polynmers. The conpositions according to the
invention ;5..a are preferably obtained by the nelt-blending of the second:
t hernopl astic polynmer wth the conpound -nodifying the hydrophilicity.
and/or antistatic behaviour. The blend may, for exanBIe, b@%?@f&% ed
usi ng an extWade3/0P8P68xanpl e a singl &screw or tw nECELER "The
proportion by weight of nodifying" conpound in the conposition s
preferably between 4 and 20% The conpositions according to the invention

have a norphol ogy in ich inclusions of, the nmodi fying 2 onpound are
di spersed within a con P?ﬁﬁné?%%ﬁﬁﬂﬁnﬂf * %LCQ?é%BQ%én%g% 2005 WO

03/ 002668 - 27 PCIT/FRO2/ t fromt mdj fyi C ound, the
conpositionscﬁggthéfgaé’g%ﬁéﬁuggg{ f&%gggdgﬁhggﬂkﬁbﬁﬁgprg%?s, col oured

piorents, heglyQLeLbghl cofabidd 2edeal Al el hagaagent s,

antim crobi ar ant1 soi agent s, antistatic agents or the |Iike.
This Tist isgln,np; ¥8Ys ONAUSth Mt HRF URAN | At ifRYrobaparti cul ar

~contain a
5 - agents, antisoiling agents, antistatic agents or the
like. This list 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



del ustrant consisting of titaniumdi oxide parti-cles . possibly coated so as
~to protect the polyner. from 10 degradati on i n cont act 21 IDecemb&200Fhe
~titanium dioxide may be used by itself or in conbination wth other,

delustrants. The proportion by weight of delustrant in the conpositions
.may be up to a few percent. For exanple, it is between 0.2 and 0.5%for an
effect 15 called "sem -dull", between 0.5 and 1% for.an=-,.effect called
"dull" and between 1% and' 3% for an effect. ..-.

Sl - cal
"fully-dul | "HOTH3EM2REP what is regardeéd mss. a_. hi%%T?§§é$?%§2%%tness,

the wei ght concentration is generally greater than 0.7% 20 It is also
possi ble to use zinc sulphide particles .as a delustrant, or else a titanium

di oxi de/ zi nc sul phide mxture. The | nventio .so relates to yarns, fibres
and filanentgotkﬁ%ﬁrﬁﬂﬁq) %ﬂﬁ?Wﬁ?ﬁf%:%éﬁnﬂﬁgiﬁ§&ﬁ92gﬁgescribedYabove. These
varns, 11br o Slolid SRS A& opraicad. uel A siandar dosel nni ng echni ques

starting w erial” conprisin e secon ernopl astic 21 Decenber

2005 VO 03/ 00360650 2 JECTLEROZLO2228 R El Y0 kb zcomgound T or

nmodi fying th icity and/or antistatic béhaviour. The spinning

may be Carrigﬁ?lﬁﬁre e diadelpo B Ahe el YRk chaschegn ipokyeeri zed, the

llatter bein melt form "by extrusion through spinnerets. It may be
produced =f r gfa e of ey 3l 0O0NRASIL & HHTYH Sipiginkhet snoditf wiaggbeonpound and

t he polyner. The nodifying conpound nmay be incorporated into the pol yner
mel t - 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,
crimpihgfand-hgat—setting treatménts. The treatments
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



before the spinning operation, in the formof a 10 concentrated m xture in
. a polyner. Any of the neans of incorporating conpoungd Detbmbar 2006yner to
- be spun can bhe used. Spinning processes are known. In short, they consist

in extruding the nolten material through a 15 spinneret and in- cooling the
. filaments obtained. The fiianents are generally made to converge beneath
-the spinneret and are gathered so as to undergo treatnents such as

drawi ng, texturizing, sizing, relaxing, dyeing, crinpin aqﬁ%h at-setting

treat nents. Whhd3/ ¥nts 20 maybe-tatPiad out onea?Qﬁ%ﬁﬁ Id%zgﬁal

nunber of filanents, -for the manufacture of yarns for exanple, -or on a

| arge nunber of filanents joined together. in the formof a cable, lap or

roving, for exanple fo manuf acture of fibres or flocked cable. 25

h
These conpléﬁﬁﬁ?ﬁﬁf“ﬁp%W%P%@H?nﬁaﬁobép&EPFPgdlSoﬁP BBn¥f¥uousl y and

integrated inta t.he Spinning device, or may be carried out batchw se. The
list of 21 BecEriidl 2005 WD 03/ 002668 - 29 -- PCT/ FRO2/ 02228 operat i ons

“subsequent to Spi NNi NGy s égp%geﬁgﬁrggng%igglaiggtgagggﬂrgig ﬁggor

filaments according to \ ron-may be used for the nma cture of 5
textile surfaces. . he i GUMRAS HeORgeacegrdiy LRgcrhpyepti on may be used

| ay ha on may
for produci ng Iockeg su??h?gs. The ?Iockeg |Bres consist.in this case
ei ther excluysialy $of faidaises ek RapeeTreshti QRc8ea0hdi BY tige

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 combination with other fibres.

The yarns, fibres_ahd filaments obtained from - .

ﬁhe composition exhibit‘énhanced hydrophilicity and/or

antistatic behaviour over that of the unmodified
polymer, eépecially 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: -
thé invention are in particular suitable for e
manﬁfacturihg textile articles. They may also be usedwir. =i,
20 for manufacturing‘rugs and carpets.
| The invention also relates to articles formed
.from‘compositions such as thoée described above.
The composition of the invention, wﬁen_it is
prepared using an.extfuder, may be‘cﬁnditioned in the
.25 form of'granulés. The composition or in gene;él more
specifically the granules is or are inténded_to be

. formed by means of processes invclving melting in order



t he inventions-or consist partially thereof, -in 10 conbination with other
fibres. - :_ ---. The.yarns, fibres and filaments obtximedmbeeradshe
" conposi tion exhibit, enhanced hydrophilicity and/or antistatic behaviour
over that of the unrmdl fied polyner, especially unnodified polyam de, with
~good 15 retention of these properties after dyeing and/or washing. The
yarns, fibres or filanments according the invention are in particular
suitable for manufacturing textile articles. They may al so be used . 20
f or- manuf act WPi R§/P08E68BNd carpets. The3d nvention al sBC'II'éF'&?%éO?%‘?%rtl cles
~ formed fromconpositions such as those descri bed above. The conposition of
the invention, when it is prepared using an extruder, may be conditioned
inthe .25 formof granules. The conposition or- jin general nor e
speci fi cal | ytPhebEPéﬁuPEEl’F%e%'r SHE |31 Srfe CAFRE FSPIHEE By OPeans of
processes mvolx g ng I n ordef 21 Decgnber 2005 V\D 03/ 002668 - 30
_ PCT/FROZ/OZZ?Qu SbtéPﬁe FHPR IR LR, G THEP @ 8 hpr essi on

nmoul di ng, i nj i,on_noyl din extru5|on bIo ing. The articles are
“thus nade of PH dlegrrp‘gé?t‘?%ﬁ gﬂ%e e of U HE corrposﬁf%l ons according to the

composition.

5 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

iO - 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

15 indication. AP T S ‘w‘:.i..,. .

EXBMPLES &5y a0 0
Examplerl"*preparatlon of a hydrophlllc
star—conflgured ‘polyamide
20 - _ | . The following were lntroduced into a
one—litre autoclave fitted with a mechanical stirrer:

- 336 g of g-caprolactam

12.31 g of 1,3,5-benzenetricarboxylic acid

0.7 g of ULTRANOX® 236

25 300 ul of a 50 wt% aqueous,hypophdsphdrous-

acid.



i nvention may be especially advant ageous when manufacturing articles for
| e industry, in particular for manufact umiingk:deabyr 2505t S.
hydrophilicity properties of the nodifying 10 conpound
of the' conposition may be advantageous in these articles': Further
.details and advantageous of the invention wll
apparent. in the  light of the exanples given below solely by way of
W~... -. 20 Exanple |I.--pre _ polyanmide The follow ng were
W 03/08%85Bi tre autoclave Bitted with a MASEHAROZH02228 rer
-caprolactam- 12.31 g of 1, 3,5-benzenetricarboxylic- acid
hypophosphor ous

. the aut onobi
antistatic

i ndi cati on.
i'ntroduced i

.-336 g of s-
0.7 g of ULTRANOX(r) 236 25 - 300 pl of a 50 wt % aqueous,
acid. 21 Decenber 2005 WO 03/002668 - - 31 PCT/FR02/ 02228 The reaction

and/ or

becone nore clearly

m xture was heated to 3P8CEEACTAPRr BEBRUAE WRFOREHERF cEPrecdur evand kept at

this tenper

t, f Om tes. .352 f JEFFAM N M,2070 th
gradual | y ad%&%&gﬁggrfg ﬁ£h§$8§ér*ﬁeng§gPF8naﬁ?g%ﬂ%ér%kstmﬁ%tege:g 2682

and kept at

R LRIRET BhUr §of REndiely Next. a vacuum down.

352 g of JEFFAMINE® M 2070 were then
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 imposed on the

- system over 1 h.

10

15

20

25

The system was then cast on a plate.

A Example 2: p:eparétion of a hydrophilic
tribloc linear polyamide |

The following were introduced into a

one-litre autoclave fitted with a mechanical stirrer:

- 350'g of g-caprolactam

- 12.92 g of adipic acid

0.7 g of ULTRANOX® 236

300 pl of a 50 wt% aqueous hypophosphorous

1

~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
gradﬁally added over 40 minutes.

\ The feaction mixture was heated to 260°C and

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

5




to a pressure of 5 nbar was gradually inposed on the systemover 1 h. 10

~The system was then cast on a plate. Exanple 2: prepabaipeeBm8ér 2005 '
hydrophilic tribloc |inear polyam de The followi ng were 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 ge t_at % S
tenperature FOr030M .8 es. 354 g of IEBRFAM NE(r) M BEY F&E?ZO% % 25
gradual |y added over 40 m nutes. The reaction m xture was heated to 260C
and Kkept at ‘this tenperature for 80 mn. Next, a vacuum 21 Decenber 2005 5

.10 WO 03/002668 - - 32 PCT/ FRO2 0%2 8 down to ressure %fd %nnbar was
gradual |y i nPe€RATdP RS IY5T et ov P H2STI WA Hen “Cast on a

pl at e. Exarrpilcge%yg{eerﬁ)a&get% op }?f a hyd_r ophilic star- configured pol yam de

‘, The system was 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;



The follow ng were introduced into a 200 n
stirrer:
The reaction m xture was -heated to 260C in

_mechani cal

reactorrfrtted with a

59.4 g of c-caprolactam 87.6 g of xFfdAModEigos M 2070.
nitrogen and at atnDspherlc

pressure and kept at this tenperature for 4 h 3.1 g of

1,3, 5-benzenetricarboxylic acid were
two hours at 260C in

15 added. The m xture was kept for-

nitrogen. A vacuum down to a pressure of 38 nbar was

then gradual |y i nposed one the reactor over 30 nmin.

preparati on WP RydP888ELi c PA 20 compodd tt ons NhterréFgBE§@8/°§8?§anlde

“Al': nylon-6,6 containing 0.3 wt%
of 41-.

Vi scosity

Decenber

titanium di oxide,' having a relative

(nmeasured with 8.4% of polynmer in 90% 25 formc acid);

Additive B1l: hydrophili.c star-cqn ured pol of
2005 WO 6%5662888E éggfﬁEgr 592 p%%ﬁ%cAﬁh???%epggRHVﬁfophr||c

tribloc Iinear polyanldgoF ﬁ%$¥%P?le 2, Additive D. JEFFAM NE(r) M2070 sold

by Hunt sman;
rati o of 10/32,.

15

20,

a randonf h a propylene 5 oxi de/ et hyl ene oxide

bR FYE" BICIFPEEAHED 183900k B blntsman; a
random polymer with a propylene
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-
screw extruder with each of the constituents being fed
in granule form. The compositions thus produced are -

given in Table 1.

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

- 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.



2000 g/ nmol. Granul es conprising the polyam de .and one of the additives
were prepared by extrusion in a‘twin 10 screw extrudepqpetbneacivogf the
"constituents being fed in granule form The conpositions thus produced are
given in Table 1. Table 1 Exanpl e 4Exanpl e 5Conparati ve Exanpl e-6 Pol yam de
Al 90990% 90% (W % Additive3l-10%C 109D 10% (Wm % 15 Yarns were nelt spun
"at 285C fromthe granules prepared. The yarn was wound up at a rate of
4200 mmn and had a linear density of 45 dtex for 10 filanents. The
filanments frwom esyeoabksédound packages* 2D,- were wovenPE8/EBORHOR82f socks 5
cmin dianmeter. 21 Decenber 2005 WO 03/ 002668 - 34 - PCT/ FR02/ 02228 The
moi sture upt ake of the conpositions was neasured by weight variation after
a residence tine of 48 hours in a chanber conditioned to a relative

hum dity of 94% at 30CThe BaALEHMIBOD ke therthrel PPIEBL HEIY iF%n oven

regul ated to 80C at a pressure of 7 mmof npercury. The noi s,ct.ure. L%pt ake is
cal cul at ed a@eﬁgpr@qﬁby‘welght variation after a’'residence tlme ©

48 hours in a chamber conditiocned to a.relative
ﬁumidity 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
| Examples 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%



|

Mbi st ure uptake = (wet mass - dry mass')/dry nass; the results are given

in Table 2:. 10 Tabl e 2 Exanpl es456 (conparative) Mi 2tWD«eembso?2(dbi on

“ at9.098. 194. 8% 940 Mbi st ure absorption at2.0%.9% .2.0% 54% The adhesion of

the additives to the matrix |s determ ned by the difference in weight
before and 15 after washing.' The washi ng operati on-sinmul ates the

“‘treatments that the product may have undergone: dyeing, washing. 4 g of the
conposi tion were ground at cryogenl Cc tenperature with.a RET?

U tra-centriwou@s/B0266BM 1000. grinder3fitted with aPET %?)ﬁe powder s

were then dried at 80C for 48-hours and ‘wei ghed. A 10% 21 Decenber 2005

PCT/ FR0O2/ 02228 sol ution in demineralized water (4 g of povvder for 36 g of

water) was prepared The solution was then kept stirre i (ir)etic
stirring at S00tiem fier dSBirpRaLédedataE8smif efpt A Uf er " sof uti on was

then filtered 5 over a No. 11 Qr)) filter_an bth e filtrate
and the cakeinsEdedd é’éSaPrgBE‘g?Sr Agehﬁﬂ?lgtéﬁﬁ R dl?] 3. F g wei ght | oss
ul at ed:

tamount re[%%i¥¥gdm%§ mg%getlc sklrrlng at 500 rpm for 36 minutes

at room temperature.- The solution was then filtered
5 over a No. 11 (PROLABO®) filter aﬁd both the filtrate
énd the cake were dried at 80°C for 48 hours and
weighed. B
The_weight-loss (amount reléaéed{ was then

‘calculated:

10 Weight loss = (mass before washing - mass

- ‘after washing)/mass before washing.

The results'are given in Table 3.

Table 3

| Examples . 4 5 '(comparative)
P Amount released (wt%) 5.0% 15.0% | 20.0%
gt va
-na;gztv.g - Examples 7-17: preparation of hydrophilic PA
i iicofipositions

 Materials used:
. Polyamide A2: nylon-6,6 containing no titanium
20 | dioxide, having a relative viscosity oflql
(measured withl8.4% polymer in 90% formic
acidf;-‘
Polyamlde ‘A3: nylon-6,6 containing 1.5 wt%

titanium dioxide, having a relatlve viscosity



10 Weight loss = (mass before washing - mass -after washing)/ mass before
washing. The results are given in Table 3. -Exanpl es4%{quageabai 2008) Anount
~released (w 0)5.0%5. 0% 20. 0% Exanpl es 7-17: preparation of hydrophilic PA

Pol yam de. A 2: nylon-6,6 containing -no titanium 20 dioxide, having a
~relative viscosity of 41 (neasured with 8.4% polyner in 90%formc acid)
; Polyam de A3: nylon-6,6 containing 1.5 wt% titani um di oxi de, having a

relative viscosity Table 3 21 Decenber 2005 WO 03/ 002668 - 36

PCT/ FRO2/ 022@8 08/@0266®asured with 8 % pol yner in 98%F/FBPA{E22¢€R ) ;
~Pol yam de A4: nyon-6 containing |less than 0.03 wt% titanium di oxi de,

having a relative viscosity 5 of 2.06 (neasured with 1% polynmer in 90%

sul phuric acid); Additive B2: hydrophilic stag-coqg%lured %%gyanide. of

Exanpl e 3. Yarns conpréSihy {MREPHISAN S dhd ot he™ 0 “dddi ti ves were

prepared by blending, in a singl]e-screw spinning extruder with each of the
constituents being, fe@DF%ﬂﬁr%ﬁﬂﬁad formand nel't spinning at a tenperature,

Polyamide A4: nyon-6 containing less than 0.03 wt%
| tiﬁanium dioxide, having a relativg‘viscosity_
5 of 2.06 {(measured with 1% polymer in 90%
sulphﬁric acid); |
" Additive BZ2: hydrophilic star-configured polyamide.
Fo - - 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

5,



of 285C or 260C in the case of nylon-6,6 and nylon-6 respectively. The
yarn was wound up at a.rate -of 15 4200 mimi n and w t h Mapédgeibel oAl
"densities. The conpositions thus produced are given in Table 4. 21
Decenber 2005 WO 03/002668 - 37 PCT/ FR02/ 02228

_ Exanpl esPol yam deAddi ti veLi near density of the -yarn (w o)(wt%Nunber of
‘Nunber of dtexfilanments 7A2-93%B2- 794823 8A2- 93%B2- 7%/ 868

9A2-94. 59B2- 5. 5%1434 10Al - 939B2- 7%/823 11 - A3-93%B2- 7%782

12", A3- 94. 5U80- 833002868 13A4- 94. 5% B2= 535981412 14A4- 9BYEIFROR493228
15A4- 949B2- 691412 16AB2-4 a5512 17 V.fA4940. B2-6%512 The noi st'ure uptake
of the conpositions was neasured in the sane way as in the Exanples 4 to 6,
at 5 arelative humdity- of 94@6atT§%%é qn powders prepared as foll ows:

Linear density
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% 44 34
10 1 A1-93% ‘B2—f% 78 123
11 - | A3-93% B2-7% 78 68-
12 7 ¥a3-94.5% [B2-5.5% 44 Y
113 | sac0a.53 {m2-5.5% a4 {12
14 " | as-96s B2-43% a4 Y
15 - --|na-oas B2-6% 44 12
16 Fai-Bes B2-4% 55 |12
17 T Madoas | B2-6% 55 12

The moisture uptaké of the compositions was
measuredrln the 'same way as in the Examples 4 to 6, at
5 a relative'humidityrof 94% at 30°C, on powders prepared
as follows: |
4 g of composition were ground at cryogehic
temperature with a RETSCH® Ultra-centrifuge ZM 1000
grinder fitted with a 1 mm mesh. The powders were then

I0 dried at 80°C for 48 hours and weighed.

The results are given in Table 5.



4 g of conposition were ground at cryogenic tenperature with a RETSCH(r)
.Utra-centrifuge ZM 1000 grinder fitted with a 1_nm &tSecember 206bders were
then 10 dried at 80C for 48 hours and wei ghed. The results are given in
Table 5. Table 4 21 Decenber 2005 WO 03/002668 -- 38 - PCT/ FR02/ 02228 Tabl e
. 5 Exanpl es7891011121314151617 949%9-9- 8-.9-9-8-98.59. 58.29.6

‘noi st ure9. 29. 28.59. 29.28.5 absorp- tion (% The adhesion of -the additives
to the matrix 5 rmned in the way .as in The
anount relea§9d°%2§@§8%$0n1the conposi t1ons of Exanplgé ng?g/Q%Q?g Iess
than 6, that, fromthe conpositions of Exanples 13 to 17 being less than
0.3. 10 Exanpl es. -18-13: preparation of hydrophilic polynmer conpositions
Mat eri al s used; 15 A5: polyethylene terephthal ate (reference MIV1160); AG6:
polybutylene terephthalate

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

| moisture [ 9.2 | 9.2 {8.5 [ 9.2 | 9.2 |8.5
absorp-

{ tion

(%)

The adhesion of the additives to the matrix
5 was-determinéd,in the same way as in Examples 4 to 6.
The amount released (wt%) from the

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

from the compositions of Examples 13 to 17 being less

tﬁaﬂﬂQ?- - ' f” S TmEa
10 | h .
{‘ Exampiés 18-13: preparation of hydrophiliclﬁlf-—— s
polymer compositions |
‘Materials used; |
~A5: polyethylene terephthalate (reference ]
15 MTv11_60) ; o

_Aé:'polybutylene terephthalate:
A7: polypropylene (reference PROFAX@ 6391);
Additive B2.

Granules containing the polymer and one of

‘20 - the additives were prepared by extrusion in a twin-—



A7: pol ypropyl ene (reference PROFAX(r) 6301); = Additive B2_ Granul es
contai ning the polymer and one of 20 the additives wek@REeRBa 25Dy

“extrusion in a twin 21 Decenber 2005 WD 03/ 002668 - 39 PCI/ FR02/ 02228

screw extruder with each of the constituents being fed
The conpositions thus produced are  given in Table 6. The noisture uptake
of the conpositions and the adhesion of the additives to the matrix were
determ ned on powder, in the same way as in Exanples 7 to 17. The results
are al so givgp 0B/Jabbes 6. Exanpl es181¥20212223 (conPeTAFRPEHABELE
-(conpara - tive)Live)tive) Polymer A5- 90%A6- 9b%A7- 90%A5- 100%A6- 100%YA7- 100%
(M9% AdditiveB2-10aB2=.1.0."' % ,B2-10%-" (W% 94% noi sturel.1
.-0.40.70.5-0.4 absorption  Anmount .

screw extruder with each of the constituents being fed

in granule form

in granule form. The compositions thus produced are

given iﬁ-Table 6. The moisture uptake of the

compositions and the adhesion of the additives Lo the
'S5  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

}wt%)

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




rel eased<<3-3-3--- (wt% Table 6 21 Decenber 2005 WD 03/002668 - 40 -

PCT/ FRO2/ 02228 CLAIMS 1. Thernopl astic pol ynmer conprilSididmber 2005

" thernopl asti c polymer- bl ock and at | east one polyal kyl ene oxide bl ock,
characterized in that: a) the thernoplastic polyner block conprises: a
star-.or H-configured macronol ecul ar chain conprising at |east one
“multifunctional core and 10 at | east one thernoplastic polymer branch or
segnent linked to the core, the core conprising at |least three _identical
reactive funwoi OBADO266®ups: and./or - &0 imear macr onBCELERAR/BRARA, S
conprising a 15 difunctional core and at Feast one thernoplastic polyner
segnent linked to the core; b) the polyal kyl ene oxi de bl ock or bl ocks are
linked to at | east sonme of the free ends of the thernoplastic polyner
block in the following manner: 20 atSHRIME one free end of the star- or
H confi gured macronol ecul ar chain, chosen fromanong the ends of the

t hernopl asti c pol yner branch or segnent and the ends of the

nul tifunctional core, is Iipked 10,8 POl ya byl eno gyl dendlpcki 25 -and/or.

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



at

| east one free end of the |inear
the ends of the 21 Decenber
t her mopl asti c pol yner segnent and the ends of the
| i nked to a pol yal kyl ene- oxi de

. macr onol ecul ar-

macr onol ecul ar chain, chosen from anong
41  PGH/dserber2@5
di functional core,
bl ock, both free ends of the linear
chain being |linked to pol yal kyl ene oxi de bl ocks when 5 the

2005 WO 03/ 002668 - .
1S

t her nopl astic pol yner

bl ock conprises only linear- type macronol ecul ar

chai ns pol yrer accordlng to daim

. 2. Ther nmopl t|
that the staﬁ°c8§$P§§
pol yani de 10 obtai ned by copol yneri zati on from a mononer
conprising: a) a multifunctional conmpound conprising at

oroup and 1 e EAFBBI P devi HEE T BRafRaR g 60F ¢4

orrru

nacronnlecuTa? chain.is a sﬁgpgg%k%?éékg

m xture-
| eastt hree

ed in

acp;:t ng,d uncti onal

nononers of fornul ae

(I'la) and/or S'fh%tQ‘?{«?}!V)c%E%R ;Y i%?édﬁ%%%%omg&ﬁewe&ﬁ@@pr opriate,

nononer s of

block, both free ends of the linear macromolecular

chain being linked to polyalkylene oxide blocks when

5 the'thermoplastic polymer block comprises only linear-

type macromolecular chains. -

2. Thermoplastic polymer according to Claim

1, characterized in that the star-configured

“macromolecular chain is a star-configured polyamide

10

comprising:

obtained by copolymerization from a monomer mixture

a) a multifunctional compound comprising at

least three identical reactive functional groups chosen

from the amine functional group and the carboxYlic acid

15 functicnal group;_

bl mONOmers of formﬁlaer(IIa)
below:
L
. R—C7
(Hay N/

A

X—R—Y (1ib)

20
c) where appropriate, monomers of f
(III) below: |

Z-Ry—Z (II11)

and/or {(ITb)

ormula



21 Decenber 2005 5 10 WD 03/002668 - 42 in which: PCT/FR02/.02228 Z
represents a functional group identical to that of- the¢peasbenmobuncti ona
" groups of the multifunctional. conpound; RI, R2 represent substituted or
~unsubstituted, aliphatic, cycloaliphatic or aromatic radicals, which may
be identical or different, -containing from2 to 20 carbon atonms and

" possibly including heteroatons; Y is a primary anine functlonal group
when X represents a carboxylic acid functional group;

carboxyl i ¢ a®cd 0B/06R66Ral group when %represents a%&ﬁﬁﬁ%??/gﬁgﬁé
functional group. 3-. Thernoplastic polymer according to daim15 1,
characterized in that the H-configured macronol ecul ar chain of the

t her nopl astic polyner block is an H-configured polyan de obtained by
copolynerlzaﬂmow ﬂF8ﬁ1a nnnoner m xture conprising: .a) a nultifunctional
conpound conpri sing at | east three %dentjcal reactlve functjonal groups

chosen fromthe amine f%n’é?ﬁ’%%%?nb? ot e R e PR I T RS T funct i onal

group; . b) lactam apdlpr a7ine: a8l d5.e) of. il fUAGSL OBl ce@mpound chosen

multifunctional compound;

5 * R, R represent-substituted or
unsubstituted, aliphatic, cycloalibhatic or aromatic
radicals, which may be identical or different,
containiné from 2 to 20 carbﬁn 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
" "when X repfesents a primary amine functional group.
3. Thermoplastic polymer according to Claim
15 i, characterized in that the‘H—configured -

. macromolecular chainiof 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 funétional group‘and the carboxylic acid
functional group;..
b) lactams and/or amino.acids;
¢) a difunctional compound chosen £rom

25 dicarboxylic acids or diamines;



25 di carboxylic acids or diam nes; 21 Decenber 2005 WD 03/002668 - 43 -
PCT/ FR02/ 02228 d) a nonofunctional conpound, the funejiggamberdioogp of

“which is either an am ne functional group or a carboxylic acid functional

group; the functional groups.of c¢) and d) being anine when the 5

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 functional groups of a) to the sumof the functional roups of c¢)
BRs

and d) bei nIOAWEEIREEE and 0. 66 and BRe-10 rati o i nPEB{FRRA

f the

functional groups of c¢c) to the functional groups of d) being between 0.17

and 1.5- 4. Thernoplastic polynmer according to:Claim 1,

that the thernoplastic. polynmer block is _obtained by extrudi

characterized in
| end

conprising a 15 ponéHi&ePQﬂOﬂﬂ%?qﬁﬁ&§loﬁFﬁWW€&dbytBSI;HBF??S%?'n of
| actans and/or. am no acids, and -of. a' ”“'tif“@%LiO”ilHrﬁBgDS%”Q
i oAa

conpri si ng ATPFALL CHFGE iPFefitET ADaGNE SO FIReE

r oips chosen

fromthe am ne or carboxyljc. aci.d fynctional group. 5. Thernoplastic
15 o bt

C,

pol ymer accd ey’

W& 3P characterized in that the

mul ti- functionihyﬁéqgggﬂqﬁggﬁg%t%&gﬁgogggpgﬁrE%E gskkﬁﬁEU&ﬁen6the

al ns

Ther nopl ast i &9 acco

_ to 5,
that t heS”“'éLjnc.zé.JﬁHlCtgi%S EMQURdd $ Lhosenf FamceerRaUNggoups

characterized-in

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

10

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):



represented by the fornmula (1V): 21 Decenber 2005 WD 03/002668 - 44 Rl1+A-z

AIm (I'V) in which":" PCT/FR02/02228 R1 is an aronati ¢ 20/Detkeinbba200s,

~or cyclic,

possi bly includi ng heteroatons;

is a linear

m xture conprising: a) a difunctional conpound conprising two identical
reactive fungfigratnhdgroups chosen fromthe
t he carboxylic acid ' '

hydr ocarbon radi cal containing at |east two 5 carbon atons and
A is a covalent bond or an aliphatic
hydrocarbon radical containing from1l to 6 carbon -atons; Z represents a
primary amne radical or a 30_ .carboxylic acid radical; and mis an

i nteger between 3 and 8. 7. Thernoplastjc pol ynmer acc gi -%% L

char act eri zeW0i 3¢ ig& ﬁ§§8%99 %?
6-tetra ( -carboxyethyl) 15 cyclohexanone, trinmesic acid, 2, 4, 6-tri
(am nocaproic 4;-acid) -1, 3, 5-triazine and 4-am noethyl -1, 8-octane

_diam ne. 8. Thernoplastic pou¥ne ﬁpcord ng tavﬁlain1 :1, characterized in
that the |inear macronol ecul ar QU{E arf onthe t her mopl asti c pol ymer bl ock

HateeHe nultifunctrbﬁ%%'bonpound

pol yam de obt ai ned by copol ynerizati on using a nononer

s R; is an aromatic or aliphatic, linear or
cyclic, hydrocarbon radical containing at least two
carbon atoms qnd possibly including heteroatoms;

"+ A is a covalent bdndror'an aliphatic .

hydrocarbon radical containing from 1 to 6 carbon

" atoms;

10

¢ 7 represents a primary amine radical or a

scarboxylic acid radical; and

« m is an integer between 3 and 8.

7. ' Thermoplastic polymer according to Claim

6, characterized in that the multifunctional compound

- -15 e

45, .chosen from 2,2,6,6-tetra (f-carboxyethyl) -

cyclohexanone, trimesic acid, 2,4,6-tri(aminocaproic

gggaagidhfer;S—triazine and 4faminoethjlrl,8—octane

diamine.

8. Thermoplastic polymer according to Claim .

-1, characterized in'that thé_linear macromolecular

20

- 25

chain of the thermoplastic polymer block is a linear

polyamide obtained by copolymerizétion using a ménpmer
mixtufe comprising: A

a) a aifunctional cbmpound comprising two
identical reactive functional groups chosen from the
amine functioﬁal group and the carboxylic acid

functional group;

2, 2, 6,

25 am ne functional group and



functional group 21 Decenber 2005 WD 03/002668 - 45 - PCT/ FR02/ 02228 b)
nononers of fornulae (Va) and/or . (Vb) below ~10O X-RoYpgdemBer2dos) 11 5 in

“which: + Rrepresents a substituted or unsubstituted, aliphatic,

cycloaliphatic or aromatic hydrocarbon radical containing from2 to 36

~ carbon atons -and possi bly including heteroatons; 10 Y is a primary am ne

functional'--group when X is a carboxylic acid-functional group; + Yis a
carboxylic acid functional group when X is a primary am ne functional
group. 9. THEPn®p/ @288 pol yner accordid®y to C | ai nm PCTAFBO2{HARAR eri zed
inthat Ris a pentyl divaleh |[|.near radical. 10. Thernopl astic-pol yner
according to” Claim 8 or 9, characterized in that the difunctional

conmpound is represented by formula (V): 20 Z-A--RLl--B-Z .. (VI) in which:
RL is a hydrocarbon rddi n‘?:r?ﬁﬁ)sri% n%lo’%ﬂu“ﬁ': Q@a{stantdv{x?rsu(ysh[)i tuted or

unsubsti t ut eglélg&:orratl c-or

o ' _0
X—R—Y (Va) -R:j:’

b

(Vb)

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 divé&éﬁtﬁliheaf?

e

}r@dical;
| 10. Thermopléstic‘polymer according to Claim
8 or 9, characterized in that the difunctiénal compound
is represented by formula (Vi);-
20

2-A~R;~B~% (V)

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

. 25 least two substituted or unsubstituted, aromatic. or



pol yal kyl ene-

21 Decenber. 2005 WD 03/002668 - 46 PCT/ FR02/ 02228 aliphatic, |inear or
cyclic carbon atons, and which may include heteroat o9g;pebembér 33081 €
coval ent bonds or aliphatic hydrocarbon radicals containing-from1l to 6
carbon atoms, -A and B being. identical or different; and Z .is a
functional group chosen fromthe amne functional group and the carboxylic
acid functional group. 11. Thernopl astic polyner according to one 10 of
Clains"8 to 10, -characterized in that the average nolag %%B%'H?§§30f t he
| i near macr o@l B3(P8268%ain is betweerf®00 and 50 OO€FT8 /0¢3-
Thernopl astic pol ynmer according to one of the preceding clains,:-
characterized in that it 15 conprises...linear_..polyam de macronol ecul ar
chains not <contaiing .:multifunctional and/or.difunctjo : ~133
Ther nopl ast i %leP%?ag' ab bt Nyt t o o o> qﬁ%n pagce%rfésoﬁ nagncgﬁleﬂlfrcg{ iy
characterized ig thaﬁ %hgo %&%%yalkyle-ne .oxide block is linear. 20 14.
Ther nopl ast i t*pol§Rer attdt difigito one of the preceding clains,

characterized in that Ihﬁ-a&@'é’%@'@%%ﬂ?%&{@&%f s, 2 gl vset hyl ene oxi de
hihg

bl ock. 15. Thernoplastic polyner ‘acco o one of the preceding clains,
characteri Zeﬂgg?gégg%oﬁ hes 2Pc AVET A9 LD £6YI! AF orfBS St Of 6 tdterbon

ock 1s between 200 and 2000 g/ nol. 21 Decenber 2005
5 atoms, 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.



WO 03/ 002668 - 47 - PCT/FRO2/ 02228 16. Thernopl-astic polynmer according to

one of the preceding clainms, characterized in that apP{Debembénra®é5ends of

~ the macronol ecul ar chain of the thernoplastic polynmer block are linked to
a 5 polyal kyl ene oxide block. 17. Process for preparing a thernoplastic

- pol ymer according to one of the preceding clains, characterized in that

the following are made to react: on the one hand, polyal kyl ene oxi de _

bl ocks 10- -possessing reactive term nal functional gr ; 0 on the

ot her hand: OtQ%ﬁQQBﬁgéstic pol ymer Tetf ofol ecul ar %ﬁ§?%§°§68é§§§ing at

| east reactive conpounds conprising reactive functional group term na

functional groups'A and/or conpounds of at |east two types:

mul tifunctional and/gﬁgdifHﬂ%%%gﬁggs??%?ﬁ%%f%%fcghg rsing dgactive

functional groups A ‘B an i C pol yner conpri sing

reactive functional _grgu B, . ' n B possi bl
react: xg 25uq gtg}éh rretggaﬁgé @%gﬁg%fyaﬂt’%?éﬁ%’g%‘%? b%%(ﬁs)%t%ﬁ?% P o

thernopl astig polyRr (FRehanRkeeYhat «ENRLPS-RAMA O5f tiie MONONErs and/or the
t her nopl asti¢ polymer; -

thermoplaétic polymer block are linked to a -
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 terminal functional groups B;
e on the other hand: B - LT
- - thermoplastic polymer macromolecular -
chains posseséiﬁg at least reactive
. terminal functional groups A
15 - - and/or . | e
- 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;



21 Decenber ,
heated to a tenperature high enough to
t hese various functional groups. 18. Process according to Claim17, 5
characterized in that the pol yal kyl ene oxi de bl ocks
reactive termnal functional group B.- 19. Process according to either of
and 18, characterized in that. the reactive termnal functional

" dains 17

groups A and B are chosen from carboxylic 10 acid functional groups and
ani ne functi #09alk3gPORGES. 20..' Processi@ccording to &EE/EFROG/

19, characterized in that: the term nal functional groups A are.

carboxylic acid functional groups when the terninal 15 functional groups,
.are .

carboxyllc aénd FDﬁc@b%W%llﬁrB%%EEQmEﬂ %kﬁﬁ@&ﬁ?ﬁ?&ﬂe BiAR 1T
am ne functional groups. of a ther | astj c gqéiner ac ordlng

20 to one of C@Fa¥Yn8l4 ?%@1%9%?tl%ﬁtﬁ?ﬁﬁﬂe% Fﬁ%ﬁ%ﬁ%

2005 WO 03/ 002668 - 48 - PCT/ FRO2/ 02228 and the above is
carry out thesq pasdrhisyr 2083 ween

possess a single

248817 to

B

.am ne functional groups; the -term nal functional . ,gr.oups B are

Brieft

Jfps Aare'

Clainms-17 to 20, as additive in a polynerlc conp05|t|on‘ 22. Thernoplastic
pol yner conp8§PPP8n conprising at least: 25 a first hydrophilic

t her nopl asti c pol yner lgpco§dingsto one ggnéjégrgﬁgiﬁchﬁv6 or obtai ned by

t he

-5

10

15

20

25

roce€ss accor
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
acid functional groups and amine functional groups.

20, . Process according to one of Claims 17 to
19, characterized in ;hat:

e the tefminal functional groups A are
carboxyllc acid functlonal groups when the termlnal
functional greoups .B.are .amine functional groups;

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

21. Use.pf a thermoplastic poiymer according

"to one of Claims 1 to 16 or obtained by the‘process

according to Claims 17 to 20 as additive in a polymeric
composition.
22. Thermoplastic polymer composition

comprising at least:

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;



process according to Cains 17 to 20; 21 Decenber 2005 WD 03/002668 - 49 -
PCT/ FRO2/ 02228  a second thernoplastic polynmer, suchogpecBibé o5PA- 66.

'23. Thernopl astic pol ymer conposition according to Caim22, characterized

in that the second 5 thernoplastic polyner is a polyam de chosen from-
PA-6, PA-11, PA-12, PA-6,6, blends thereof and copol yners thereof. 24.
Ther nopl asti ¢ pol ynmer conposition according to Caim?22 or 23,
characterized in that the 10 proportion by. weight of the first.

t her nopl ast i §OpOBYPRRE68 n t he conpositidh s between ECIAEROGIH2238
Ther nopl astic pol ynmer conposition according to one of Clains 22 to 24,
characterized in_ that-it incl-udes additives such as delustrants 15 26.
Ther mopl astic pol yner conposition_ according to qgne of dains 22 to 25, _
characterized in that®id 39RINHELITIIRIAS TR PORYIRE /5 eSand il ament s
obtained by nelt spi nnig a conposition according to one of Clains 20 22 to
26. 28. TextPPebaptithe*%btai ned fromyarns, fibres and filanments according

to Qaim27. 29. Article fapied froma QURSId] WnpdSaoisling to one of
aims 22 to.26 .
according to Claim 22, characterized in that‘the second
5 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
10 prbportion by.Weight of the first thermoplastic polymer .
in the composition 1is between.4'and‘20%. o
25. Thermoplastic polymer coﬁposition
according to one of Claims 22 to 24, characterized in
that -it includes additives such as delustrants.- |
15 26. Therméplastic polymer composition
according to one of Claims 22 to 25, characterized in
that it includes fillers.
27. Yarns, fibres and filaments Obfained by s
melt spiﬁning a composition according to one Qf-Claims
20 22 to 26. o
28. Textile article obtained from yarns,
fibres and filaments accérding‘to Claim 27.

- 29. Article formed from a composition

according to one of Claims 22 to 26.





