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conposition conprising at '®&%t one pol ymer matrix
angpat | east one functionalized additive obtained by
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conposi tion according to cémeosyYEMi on makes it
possible in particular to manufacture yarns, fibers,

films, filanments and nol ded articles. 15 PRIOR ART
5 PolTeer spaesenaw niatvsntaien t hakelegesbe €onvey t edobposition

t : | di_ng,, 1.nj.ectjon I din i njection-bl ow

mr)l i 3{1 extr L?;E?olné,ggetxt?ljh%i%#W%Jﬁvgr%tf’a*%ga 8 at’ Peast one
s pifmaiclg onzd igsgecaddi yivert obbateedusbyar thel esatitdlon of a
as mikenrexanplgse, cgglg%ug]grts, cmpggsgbg bl g\él- no %5%15 one
extryded or transfer™ no ged, yarns, ber s or Frms.
TheP&YAMECEH ongds campeuns eindt oistkeast sone lihcthesalized

10 25mpabfuRtionker StORpMiREeSaee dbRpbhbisioAfl 4 J.ng to
cop_gtrai.nts i S that e thernoplastic polyners yse1 .
have t o "he SPFaPRct JBKASY, 15 n RIRSIRA] stnt ePapyigular to
vi Bepsifegtorea yehew ogf tabra80 Bebaw) Of iQ@meatsd] #hdv hb1ded
t hgrabgygaentioned form ng processes. This is because
such thernopl astic polymers, when they are in the _
melt, have to be fluid enough to be able to be easily

15 angrtoRri ARy conveyed and handled in certain formng
machi nes. 35 The other constraint that weighs on _

t hernopl astic pol yner conpositions is associated with

theobpebesi cate propefidt&sidiat ey BUS! HAVecaiteted by

hay{ggsgggn &89899%f injection molding, injection-blow

molding, extrusion, extrusion/blow molding or spinning,

20 especially into numerous articles such as, for example,

body parts, which are blow-molded, extruded or transfer
molded, yarns, fibers or films.

There are at least two major constraints in all these
25 polymer conversion processes.

The first of these constraints is that the
thermoplastic polymers used have to be characterized,
in the melt state, by a viscosity or a rheological
30 behavior compatible with the abovementioned forming
processes. This is because such thermoplastic polymers,
when they are in the melt, have to be fluid enough to
be able to be easily and rapidly conveyed and handled
in certain forming machines.
35
The other constraint that weighs on thermoplastic
polymer compositions is associated with the mechanical
properties that they must have after having been
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- 2 nelted, forned and hardened by cooling. In
particular, these mechanical properties are the

I mpact strength, the flexural or tensile nodulus, the
flexural or tensile strength, 2arpng ot hers. Moreover,
It.is common 5 practice, in order to inprove the

mediRHiedd beopedt pad hefrdemeddy asobtingl yFer partdcular,
add:Headef leehash it epSoplrr 188 maxfé)r tfléanﬂjncéagﬁ nesrtqle‘ngth

I s or_carbon, fillers, in order to

?rat G alfsle’i‘brﬁﬂe OF thengilani vaduprebl eﬁfﬁlear |f§,|ep;g1ra1 or

V\,heieﬂsﬂld@ stitdngt REsambng ‘&;'Bﬁstrrsa| MerdSvdPat it Ne¥ common
conflicting. This is. because, .to.reduce

5e RPN ubfhget | {87 smibYe) Fognreshepigal properties
t haﬁrophasmoplapbllyrrmcslylmnmg towadal ecelaforeifft Fillers
Ho h 5 gi va e is to_t
de}%ﬁ/ﬁiem‘?tﬁolffo% es{gﬁ@%%m‘@a p(ridpg:i es of ?ﬁEBBBI Jrglers,
whei 139 tehdFonmqmsman it natenialorrect this, it

is al so connon practice to 20 incorporate, into

[ D c pol natrlces various additives
SUI p%f\ %&le?g‘?‘]{ Ne¥Pbhene arpesregwherhefeced with

add:ll'Ies\eeS tare aidns_tth.?allrflﬁf§ U:E.;?;Ulgl_}l}]émgntl:héf‘e tgﬁg%’”ﬁr Spriori
.nf or ci il)er e dil emm

arl szlsﬂvﬁ t%hntghes I(i%tigdl tjlsile}?%a‘f%%t Cehejefuse tbhge melt

boti sicesritt yor hbnrimcwield wkhbwhhetomtgeect NthedRbplastic

nop o eh%@ﬁgn.rphl%v?h Bg%%utl% o k\Se hem C?—{qvﬁver, this

strucfure, for e crosslin
5 heFh§OAPGE P badyiasr@aased im thr s trmndetmrs@nmdef the

t ompehindeal! péPeidfese@s relel Woatjpnal &zhéﬁs'foﬁ{édc} and
to,do so uniformy. However, the first requirenent

noﬁ1 &5¢€ e\%Hy, woul d have nore of a tendency to

enpl oy additives that are 35 not corrpatl ble with the

h equire of
i S8 b PB8- D8 SRRIA | Liocty” ETER biotmen |RwRgtice to
thénﬁprppﬁaﬁge i nsead dutiriopElsasthiavi ngod yaletrUct Ma€rices,
CO’O‘HQflilese %&fti@é& uitig TRt rftcﬁbe%rd%%éllng ofheir melt

rhe addi t1ves nu capa
ﬁ Eﬁng hér'h@ﬁﬁ‘atﬁqqlttyﬂ‘fﬁs taveet adl nﬁbbasttqne wae fuier when
tOthe pollphessi eBnERkdedeihbbect hgn saRhded or

The dilemma that arises with these additives is that
they have to be both inert or nonreactive with the
matrix, in order not to cause profound changes to the
chemical structure, for example crosslinking, while
still being able to be dispersed in this matrix in
order to provide it with the required functionalities,
and to do so uniformly.

However, the first requirement, of nonreactivity, would
have more of a tendency to employ additives that are
not compatible with the matrix, whereas the second
requirement, of dispersibility, would encourage a
person skilled in the art to use instead additives
having a structure compatible with that of the matrix.
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extruded. is 5 There is consequently a need to devel op
additives that are capable of nodifying the

rheol ogi cal behavior of thernoplastic matrices and

enabl e the nechanical propertBes to be nmintained. It

is also desirable to 10 have additives capabl e of

beiMRy 4B 1 orheel egY thedi fyémraphebitivpsanuialy be capable
hy &rfophihp b ingf ﬁh@lc)' Wab&rlﬁgzﬁz‘ Xnﬁhgﬁﬁgal thermoplastic
conprom si ng the rheol ogy an an, _
pr%’éﬁﬂe@%'g‘f’ t(P’f‘?e %%%@%%%smié@m eriqtoR molded or
Apphxtoatdesh. WO 02/ 066716 relates to a process for
manuf act uri ng pol yam de yarns and fibers, consisting

in nmelt blending a linear polyanide with a star-type
pollp@¥iedel s Thengepoeybhy de oleed rtedl dekebop t adddssirbbethat
todr@?@élgafﬂ]@ Vabicd ﬁ{oﬁﬂf?ﬁﬁ .SH:'HLTW %ﬂe?ﬁ.gggﬁgl %I’?&p\gior of
to avoi d breakages. |ntefnational Application .
03/fEExEP Lagitdies natrheespr @t at £BALSE a thesr mechanical

poly@pede ifdgCtboml | FLthHyided POl Ky 618OXA&Si rable to
bl ock and.i.ts.addition t ac§§ %PL amde_matri X S%Y%? b
t o S o@gdf‘%évﬁﬁdr%%??f%it gAd%anePsfatfe modify the
b e haydirophob itdic yc o rgrod] ¢ onhgarapgem icibowews , t& hgpolymer
addjti no . 2. 900 conpr,.om.se to be

ac Fg5é§§bg?§%gﬁﬂiheé?ﬁ%%$ﬁ%§}g$het§5 mﬁﬁﬁﬁﬁ?ﬁﬂ and  the
pr fgeherdsalt prapeditdss ldfcithe mathpdsidriautsobi city.

I NVENTI ON 35 The present invention relates to
functionali,zed_ additives, including chain stopper

conps

GRASLiPhEde APBAdCPGAGN ZBR 88d066VA§ arelates to a
i npebpesat eﬁb:’r nmﬁn&faﬁj@lﬂ';ﬁmg h@lﬁ}éﬁnicﬁg%kﬁg YarkP #%bers,
t i.fy.the . rheol ogica ehavi or, , o
o SPRRH DR i nEF b CBenaiad’ 4 of bates: erlyssrdsaiith a
nastaxrtgpe(ﬁblydmidexﬁﬂhéabopbﬂ?ahﬁdesdﬁfdﬂﬁfﬁ makes it
1l t] LS.t rQpase, an_addi ti ve tha
o ESERLEIE AL Lk ae! " 0 ot A procens

hy@RepkPl pYPig Biepsagese hydrophobicity of the
pol ymer matrix, preferably a

International Application WO 03/002668 relates to the
preparation of a star polyamide functionalized by a
polyalkylene oxide block and its addition to a
polyamide matrix so as to improve the hydrophilicity
and antistatic behavior of the composition obtained.

However, the additives wused do not allow a good

compromigse to be achieved between the rheology, the

mechanical properties, the hydrophilicity and
hydrophobicity.
INVENTION

The present invention relates to functionalized
additives, including chain stopper compounds. These
functionalized additives are incorporated into a
polymer matrix, especially so as to modify the
rheological behavior, the hydrophilicity and/or the



thernoplastic matrix, w thout conpronising the
nmechani cal properties, and in particul ar the inpact
strength, of said fornmed and hardened nmatrix. 10

Pr eferably, these additives do4net react with the

ymer matrix, advantageously made of a pol yam de,

tha‘%lY‘ii%O@]@O]@%ﬂlFﬁe?faﬁ@lﬂomat:ap&bl e of nodifying the
chem cal structure on the polyner matrix, which would
15 for %npleresult in a reduction in the nol ecul ar

vei Pt oP Lt hé-hfut regsedtiagé cojesitive® acebr dthg t resent

theummmwu¢mn1ha&diﬁm% osél gy e St teRhe feHifies the

Ul

o isSIRTECat | ey %%%Sf’é%@g i o Eloh ey the

conpodreplwb betoy diof tithe hepolymeent int#ix f hysreferably a
Swﬁﬁﬁ}ﬁbﬁfﬁ %f%lOUﬁﬁggl - T or f§£OJ§Chn 8ngbmg%g%5y the

|nJect|on no

i nj ecti’on- bl"ow

extTeHm ¢1b WRﬁﬂRﬁl‘rfgle-‘?rrl | @for Fﬁ’lngpazﬁleulansmh\e anghpact
Spi gyt RN b £l 81 daFbAfed@ MMd@Ma
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ﬁéﬁ@c@' @8kl ength
and possibly good transparency due ow

crystallinity. This polymer conposition possesses the

melRrefecdisly, Hhens i RicQDQ{dﬂ eS.céantUi W%h the

in | ndustry .for cnverS|ono t hes
Wi té]‘%ﬁfﬁ%ﬁeﬁ orpor AFVERTAEFORE MY | W@g c% rlaed rodyamide,
i n Wrateriso tiqmwethhysearqorm@'erblapablleelm modifying the

Sy BORES BY g AR WAL gy v

Wot GFPLE f 5ESYL uaJrIFzﬁhgrtEﬁ@Cté@pl | farythe molecular

Iﬁmdfmghwrbﬂ)fth/@tn%{tﬂ'ﬁi.o a yarn, in which (1)
represents the yarn being tested and (2) represents a

bath containing water and a dye. Figure 2a shows the
st dttte ofompes Bxpeni serbrdihgn ﬂmethaaﬁﬁvie@t%&p%é NfO0melt
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EXPEri
operations, for example allowing complete

fllllng of a mold. The composition according to the
invention is thus suitable for various melt-forming
techniques, namely injection molding, injection-blow
molding, extrusion-blow molding, film forming,
extrusion and spinning, and also having a high
mechanical strength and possibly good transparency due
to low crystallinity.

This polymer composition possesses the melt rheology
and mechanical properties required in the industry for
conversion of these polymers, without the incorporation
of additives, carried out in order to improve these
properties, being excessively expensive and'disturbing
the other properties of the polymer.

FIGURES

Figure 1 shows the setup used for visualizing the
capillary imbibition of water into a yarn, in which (1)



10 The present invention relates to a conposition
conprising at |east one polyner matri x and at | east
one additive, said additive being obtained by the
reaction of a blend of conpoeufds, which consists of:
a) a pol yfunctional conmpound of formula (1) : 15
R1-5eP¥e§eRy 8 ophpoAYY, baing f teeteendndohdherepresents a
mwtla ccezh&aiz]g)ing h@a@@frsﬁaoadagg. ]g:y]gzl ic Ifor?ﬂI | I><) R2-Y

. c)_a ponofunctianal conpou ormul a :

%939%?:%??) sihr‘?%i’gl‘le. stay ré’;}r t SXReRyBeBEar hgn the

r adyaeh iﬂuﬂipefdi}mt@nEhe-c&&%f@@rgﬁE@tﬁoﬁ. o

0 on,radigal: 25 - X and Y,are antagoni stic,
Srggg(:: %gfu%%ti Osﬁ%?wS g 6os %%b%f%r%f rre’%(?ti néurlng the
t oeMpPRIFiment orm a covalent bond; - n is between 3
and 50, preferably between 3 and 15, particularly
between 3 and 10 and nore particularly 30 between 3

andPEE
cycl oal i phatic and/or aromatic hydrocarbon radi cal
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t heanreimimn af l8bspodyal kylemeronhdesx Zhe wadinedlst one

e ili - ad] I d/ . i phati c, .
8, SALsonaat a0t AN oo al TN e

R1

cyc

whicth ardilend sifbsrampeuntisr winselhstonaisy of near or

branchedy) angdi! f r .

contain 2) toqjlogf;mpﬁt%er aﬁf%‘%@%uﬁ?&%aéé%%@o%)f
0 e h

1514 may al so i nclude one
from the gpuipranged By difid@d@sha PhRASEBREYS . of formula
flu ney. ogéfn &Idcon and sul fur. Preferably,

t he it GE SRS YOS B radical,
such as the tetraval ent xyrfahexafmmyl radical, or a
1’1’1'pEgp%ﬁ%&ﬁkﬁ%ﬂﬁ&&?%ﬁ#ﬁéﬁﬁ%ﬁﬂ%ﬁF%gﬂ%é%%&fgn(¥¥I):

Mention may be nade,
20

er oat ons chosen

radi
R3-Y (II1)

in which:

- R represents a hydrocarbon radical and/or
silicone;

- R? represents a hydrocarbon radical;

- X and Y are antagonistic reactive functional
groups capable of reacting together to form a covalent
bond;

- n is between 3 and 50, preferably between 3 and
15, particularly between 3 and 10 and more particularly
between 3 and 4; and

- R® vrepresents an aliphatic, cycloaliphatic
and/or aromatic hydrocarbon radical and/or a silicone
radical, it being possible for said radical R?® to
comprise one or more heteroatoms, with the exception of
polyalkylene oxides.

The radical R? may be a silicone radical and/or an
aliphatic, cycloaliphatic and/or aromatic hydrocarbon
radical, which may be substituted or unsubstituted,
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suitable for the invention, by way of exanple, of
substituted or unsubstituted trival ent phenyl and

cycl ohexanyl radicals, tetraval ent

di am nopol ynet hyl ene radi cals &M+t h a nunber of

met hyl ene groups 15 advantageously of between 2 and
121isgel aert heangiedal amd giumseitmgafoedm EDTAaturated. It

(etBy esediam Retey rl%cet nor@ §)CE V?+ ENarbon atoms.

cycl ohexanonyl _or _cycl oh xa and
yarcaw GLiEG ARGIvger e ﬁmw’rmshetr%@mwmg ¢homen from
t heheeagtogn (fforlﬂ@dyobﬁ.- St igerg) y?)ﬁbsp%@rus, fluorine,
pentaer t hr, ito or manni t o Wi th

Pngﬁ rFFglCEPePQ aff ‘i's an anine functiona

group when X represents a carboxylrc functiona

gr PupfewrbYyi s tﬂae?SR’carhdxybu.c faineitheal 0rOpPLIdEIpRatic
EeSSen S an a functi onal Erou The reactive

r6fRar grd Xaﬁhd theyr otehtiavehpabl e @Ycidreraronyl
anré&hé&lf urgtional 1 grgus aﬁgt¥1?2 Y Al sp fs’% YPropanetriyl

al cohol functi onal group present )
carpdxghlc adentiomctiagnabegrvageor agardither i R'actaliicals

de LY |s a .carhoxylic acid func i ona
gr%ﬁ%@%#ygar %y T a&QY%ﬁéﬁQﬂﬂrsﬁ'wW@N X° re%*%@@%?s of
ansabeﬁhahtédanxonaln@IM tuthed r eget b eedb 1phenyl and
functional groups X and Y are thus capable of formng

9YCiRhe¥RBY Lt tAGiraRsl JretEHRvVakent dirlam?n?mohﬂ}mhylene
as s o | yfuncti un ornul a
(I§§ag?9%§2 GR%e?étra (3 @@ﬁér%oxye hyI%E&%ﬁ]ﬁ%§%noﬁ%F°uPs
di advanpagpanelX, df Noeblveehelr aadetli2q agich ofs the radical

E?ﬁlqlfow n%tf og mul %ro%rl 11E:D RO & th%yle%izdl%m%ekéeﬁaicetlc
acid), octavalent cyclohexanonyl or cyclohexadinonyl
radicals, and radicals originating from compounds
resulting from the reaction of polyols, such as glycol,
pentaerythritol, sorbitol or mannitol, with

acrylonitrile.

Preferably, Y is an amine functional group when X
represents a carboxylic functional group, or Y is a
carboxylic functional group when X represents an amine
functional group. The reactive functional groups X and
Y are thus capable of forming an amide functional

group.

Y may also be an alcohol functional group when X
represents a carboxylic acid functional group or
carboxylic acid derivative, or Y is a carboxylic acid
functional group or carboxylic acid derivative_ when X
represents an alcohol functional group. The reactive

functional groups X and Y are thus capable of forming



HO CH2C CHZ CGOH 0 O or the conmpounds originating
fromthe reaction of 10 tri nmethyl ol propane or

gl ycerol with propyl ene oxi de and am nation of the
term nal hydroxyl groups. The Vatter conpounds are

sold wer, t n effam ne TO by Huntsman
andaqhave as fglg“rf‘te‘{rlatfﬁg%lora#ﬁ?“‘;‘?' JAANH 2 R. AN A NH2
15 in which: - Rl, represents a 1,1, 1-propanetriyl or

1,2 3 _propanetriyl radical, - A represents a
pol%’iﬁ&wa%yl"@ﬁe }:’Sdi@%‘ﬁ‘?' 2078 t §%emRlee pefsi prdvifgngsdonal
Jef ] 403( (pol pr o ene triam,ne) from
Huﬁﬁﬁﬁﬂﬁﬁég Fxé%fun@??%%%? coﬁ%LUnd 8@00r8V%gGP5'Fﬁ§ra(ﬁ'
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may be 25 suitable are nentioned in par
dod GRS 34608k of foddawima f93m8Y50069, in

docurment Applicati onoWD 9635739 and i n docunent EP
672703. 8 Mention is|made nore particul%?ly of nit
riIotrialkylanines«}Lc-pgcticular CH=C—OH
nitrilotriethyl am ne, dialkNLénfﬁgf ginés, in

parti cul ar diethy L ne, trta Henset-efiy am nes 5

and tetraalkylenebgﬁﬁiﬂ%ggi, t he aIkyFLﬁdereferably

bei ng et hyl ene, and 4 ami noet hyl - 1, 8- oct &hedi ami ne.

ID Mention is al so made of the pol yfunctiona

compounds exhibiting 3 to 10 carboxylic acid groups,
prefrer ahky dohPoohdé carhexnhtengCi €r8mOURBe reaction of
Preference_is given, anong these, to the conpounds

ex FFBMELhY 124 PEPeRRE CTasdisier Hetveitde et ory temey, okibde and
cxaphaceazde pARUIi nad" ARSI - GRORBETY i ot

compounds are sold under the trade name Jeffamine T® by

Huntsman and have as general formula:

A—NH,
R,\-\—A—NH2
A—NH,

in which:
- Ri represents a 1,1,l-propanetriyl or 1,2,3-
propanetriyl radical,

- A represents a polyoxyethylene radical.

It is also possible to wuse Jeffamine T403®
(polyoxypropylene triamine) from Huntsman as

polyfunctional compound according to the invention.

Examples of polyfunctional compounds that may Dbe
suitable are mentioned in particular in document
US 5346984, in document US 5959069, in document
Application WO 9635739 and in document EP 672703.



het er ocycl es, such as pyridine, bipyridine, pyrrole,
15 indol e, furan, thiophene, purine, quinoline,
phenant hrene, porphyrin, phthal ocyani ne and
napht hal ocyani ne. Preference-i g very particularly
gi v 3,5,31,51-bi phenyl tetracarboxylic acid,
acil\g%nt%l(g?i ved $¥om phtf‘)% f ocyarf'®e® and fRapricularly of
naphi bed Deyana IRyl 2RiBel, 3' . 5' - bi phenyl t et racar bgyyld
acid, 1,3,5,7- na hthaleﬁetetraqarboxylic aci d, ticular
2, MEHYIPRFHRLNY#BERBOXY| | ¢ déRdkylenetriamines, in
3, Syl BdaPhPY! | i agid, .
3,3?31,51-benzoﬁﬁ%ﬁ%ﬁ%%%ﬁéﬁééﬁ%ﬁ%é%i(f%ﬁ%%%kylenetetramlnes
51, 316 8-t iah ey bénepentamihés, acilte alylene preferably
partifular%% ﬁS still .trinesic acid and .
1, PO perBvheRer raidr hogineethyl ol . fraetranedsanine.
made of pol yfunctional conpounds, the core of which
is a heterocycle exhibiting a point of 30 symetry,
sudffrision 318- talgei mesle 108- ¢hezi pebyfunet aonak, compounds
corpginds iyed f 5,6 tetraethyl pi perazine,
1,4-p|peré§? é% g? Egyéé?g?ﬁ¥2%8|65F né .ugﬁntﬁﬁﬁfﬁ§ably 3
10norex parcachbayl yc nadedofrodpd. 6pteEe@B8hBACARS @li%en, among
aciq)-1,3,5-triazine (TACT). Thus, the polyfunctiona
co oFOf GYfuI SOTRPFURdS BXBABEEBRY @fbseronabhet laad/or
Or et GABYISINY: r2nd, 6, 6¢
tetra R—carboxyetﬁyﬁ%cycl6ﬁéxaﬁgﬁgPlgiaﬁ?%%%¥%ban€a§hthyl'
N, R¢hngcenstl aacbtipbeayild, andri katiphehkyl antadbcals, or

tri etram _nes and tetraal kyl enepent api nes, 4-
am%%x§t§%¥§¥%ébcfﬁﬁ§6iam.ﬁ%f < h 1,§¥pyr1 ine, pyrrole,
15bi pheivlld et r adareexy! i ¢ taGichhed@l,ds defived fro”?uinoline
31,51 !

pht hal ocyani ne, and from napht hal ocyani ne, 3,5,

10 BRENRERRS G acar bxgFPRRY =R d, 1, 3pBthHahagpahahene- and
t et AR 13 d : i di ricarboxylic .
acid, 3,5, Bf}, 51 bi pyPrl d%’%eer?ér%clgéf B‘Zé(]f/}'i E%%‘é‘,‘liaﬂy gilven
3, 303", 53,5p2hzBphbnphengltataabaxpbkglaei d, acid, acids

1,§E%ﬁ8é%§gédine gﬁtﬁacarbox§lic acid, trinesic_acid,
1, Derived) S xem  BRERaL PS¥aRbBRy BNC ak¥em naphthalocyanine,
201, 3, 5,0ri,a2i-Mphehylt Hraddi®dxy1alam neg ggmpounds 5 5 - _
derived from 2,3, 576- tetraethylpiperazine, e
1, Faphibed eneset nagarhoayd1d ul vahends, 2,4,6-pyridine-

2, 418 b aproic agid)l,3.5-1riazine. (TACT), ,
poI§quyFenghg§fd§é9§hd/gfghgitareélPﬁﬁ?gg}thracgrboxyl1C
acid, 3,5,3',5'—benzophenonetetracarboxylic acidg,
1,3,6,8-acridinetetracarboxylic acid, more particularly
25 still trimesic acid and 1,2,4,5-benzenetetracarboxylic

acid.

Mention is also made of polyfunctional compounds, the

core of which is a heterocycle exhibiting a point of

30 symmetry, such as 1,3,5-triazines, l,4-diazines,
melamine, compounds derived from 2,3,5,6-
tetraethylpiperazine, l,4-piperazines or tetra-

thiafulvalenes. Mention is more particularly made of

2,4,6-tri(aminocaproic acid)-1,3,5-triazine (TACT) .



20 The radical R2 may be an aliphatic, cycloaliphatic
and/ or aromati c hydrocarbon radical, which nay be
substituted or unsubstituted, |inear or branched,
unsaturated or saturated. It-nmay-contain 2 to 100, 25
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nonoam ne al 1 phatic ¢ ound, “sucC S

and?gr aromatic hydrocarbon radical, which may be

substituted or unsubstituted, linear or branched,

10

unsaturated or saturated. It may contain 2 to 100,

25 preferably 5 to 20 carbon atoms. It may also include
one or more heteroatoms chosen from the group formed
by: nitrogen, phosphorus, fluorine, oxygen, silicon and
sulfur.

30 The difunctional monomer of formula (II) is preferably
chosen from the group comprising: g-caprolactam and/or
the corresponding amino acid, aminocaproic acid, p-
aminobenzoic acid or m-aminobenzoic acid, 1ll-amino-
undecanoic acid, lauryllactam and/or the corresponding

35 amino acid, 12-aminododecanoic acid, caprolactone,
6-hydroxy hexanoic acid, and oligomers and mixtures
thereof. These oligomers generally have a degree of
polymerization varying from 2 to 15.
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rmmfbrmm@‘x@@kﬂ dreturren Gyand 10 60 and particularly
bet ween 0 and 40. Convent| onaIIy, the degree of

pol yneri zation per branch of the functionalized
addihe \eoni.cf red trisems D aaﬂazﬂ smbgbé&abldbmﬂtﬁlryz@eaf Oformula

and/ or 6.
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particul arly between 1000 and
a monoamine or monoacid aromatlc compound, such as

benzylamine; a monoamine or monoacid silicone oil, such
as polydimethylsiloxane monopropylamine; a monoamine or
monocarboxylic acid organophosphorus compound, such as
aminomethylphosphonic acid, a monoamine or
monocarboxylic acid organosulfone compound, such as
sulfanilic acid and sulfobenzoic acid; a monoamine or
monocarboxylic acid quaternary ammonium compound, such
as betaine; and/or mixtures thereof.

According to the present invention, the following may
be blended together during the reaction: one or more
different polyfunctional compounds of formula (I); no,
one or more different difunctional monomers of formula
(II); and one or more different monofunctional

compounds of formula (III), depending on the desired
properties.
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W thh@y Horg rol conposition conprising the same

pol ymer matrix but without the addition of the _
15additive of the invention, the nolecular wei ght bei ng

measyr généﬁzﬁQr di Bﬂet %%%Iéﬂ&ﬁlé@d pré&d)_&%hvé) mﬂ-&lsesﬁsses a

I th tocol P for neasurin
deta' Séﬁ@ v t Hef exla%‘f'%%nbe%w apdcor@i AGOt g/mol,
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and from 3 to 90% by weight of monofunctional compound
25 of formula (III) are blended. Preferably, during the
reaction, from 3 to 40% by weight of polyfunctional
compound of formula (I), from 10 to 90% by weight of
difunctional monomer of formula (II) and from 5 to 80%

U1

by weight of polyfunctional compound of formula (III)
30 are blended. In particular, during the reaction, from 5
to 20% by weight of polyfunctional compound of formula
(I), from 20 to 80% by weight of difunctional monomer
of formula (II) and from 10 to 70% by weight of
monofunctional compound of formula (III) are blended.
35
Preferably, the additive according to the invention
generally has an acid or amine terminal group (TG)
content, expressed in meqg/kg, of between 0 and 100,
preferably between 0 and 50 and even more preferably



the nol ecul ar weight is defined as the maxi num of the
20 nol ecul ar wei ght distribution of the polyner matrix
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whi ch the functionalized additi ve has been added,
pol ystyrene equi val ents, -neasured by GPC (ge

permeation chromat ography) with refractonetric
det BEEWEAN AsanmdfRRed in the protocol P given in
detail 25 below. 0 The nol ecul ar wei ght is nmeasured
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molecular weight dlstrlbutlon of the polymer matrix to
which the functionalized additive has been added, 1in
polystyrene equivalents, measured by GPC (gel
permeation chromatography) with refractometric
detection, as defined in the protocol P given in detail
below.

The molecular weight is measured on the composition to
be analyzed and on the control composition, these being
extruded, solidified and optionally granulated.

The abovementioned protocol P for measuring the
molecular weight of the matrix M in a composition to be
analyzed and in a control composition, involves an
extrusion, resulting in the production of extruded
rods. The rods (cut up beforehand into granules) then
undergo the actual molecular weight determination. This
protocol P for measuring the molecular weight of the
compositions according to the invention and the control
compositions is the following:
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For each given M/functionalized additive composition,

the molecular weight of the same polymer matrix is

measured on a composition comprising the polymer matrix
25 but not the functionalized additive.

The method is carried out on polymer granules,

especially polyamide granules obtained in the same

manner as that indicated at point 1 above, except that
30 the granules contain no functionalized additive,

The polymer matrix according to the invention
preferably consists of at 1least one thermoplastic
(co)polymer chosen from the group comprising:
35 polyolefins, polyesters, polyalkylene oxides, polyoxy-
alkylenes, polyhaloalkylenes, polyalkylene phthalates
or polyalkylene terephthalates, polyphenyls or
polyphenylenes), polyphenylene oxide or polyphenylene
sulfide, polyvinyl acetates, polyvinyl alcohols,
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25 pentaerythritol, polyetherpolyols, polyesterpolyols and
compounds of the same family, with polyisocyanates,

10

such as 2,4-tolylene diisocyanate, 2,6-tolylene
diisocyanate, 4,4'-diphenylmethane diisocyanate,
1,6-hexamethylene diisocyanate,

30 4,4'-dicyclohexylmethane diisocyanate and compounds of
the same family; polysulfones, such as the products of
reaction between a sodium salt of
2,2-bis (4-hydroxyphenyl)propane and 4,4’ -dichloro-
dipheryl sulfone; furan resins, such as poly (furan) ;

35 cellulose ester plastice, such as cellulose acetate,
cellulose acetate butyrate, cellulose propionate and
polymers of the same family; silicones, such as
poly (dimethylsiloxane), poly (dimethylsiloxane-co-
phenylmethylsiloxane) and polymers of the same family;
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Preferably, the polymer matrix is a thernoplastic 15
matri x. Preferably the thernoplastic polyner or
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As other preferred polymers of the invention, mention
may be made of semicrystalline or amorphous polyamides,
such as aliphatic polyamides, semiaromatic polyamides
and, more generally, linear polyamides obtained by
polycondensation between an aliphatic or aromatic
saturated diacid and an aliphatic or aliphatic
saturated primary diamine, polyamides obtained by the
condensation of a lactam or of an amino acid, or linear
polyamides obtained by condensation of a blend of these
various monomers. More precisely, these copolyamides
may, for example, be polyhexamethyleneadipamide,
polyphthalamides obtained from terephthalic acid and/or
isophthalic acid, such as the polyamide sold under the
brand name AMODEL, and copolyamides obtained from
adipic acid, hexamethylenediamine and caprolactam.



such as talc. The degree of reinforcing filler _
incorporation is in accordance with the standards in

the field of 20 conposites. It may for exanple be a

filler content of 1 to 90%-pxreferably 10 to 70% and

nore specifically between 30 and 60% The _

f undetondinged taldi tdnees paytfioullher noembbdimenbi nesif  the
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filyrespg, preferably 10 to 70% and more specifically
between 30 and 60%.

The functionalized additives may furthermore be combined
with other reinforcing additives, such as toughness
modifiers, such as optionally grafted elastomers.

The composition according to the invention may also
contain any other appropriate additives or adjuvants,
for example bulking fillers (Si0,), fire retardants, UV
stabilizers, heat gtabilizers, delustrants (Ti0,) ,
lubricants, plasticizers, compounds used for catalysis
in the synthesis of the polymer matrix, antioxidants,
antistatic agents, pigments, dyes, molding aids or
surfactants.

The present invention also relates to a process for
manufacturing an additive, s=aid additive being obtained
by the reaction of a blend of compounds compriging at



Preferably, a functionalized star polyanm de additive
is 20 used, this being introduced into a

t hernopl astic, preferably polyam de, matrix. To

i ntroduce the functionalized ad@dditive of the
|nvent|on into the polynmer matrix, any known nethod

f or LEABEodtiBENng foddmpdngds iant @Cd-yrﬁamabo.q*ral becamgmslind  of
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on uc an_£xt i s_generally placed
upsfpfégéﬁ of 1t he!p’r%gg‘nsnR 'ng tkPemgml YvenfplaRdj & are
( modielf hged sas naboys . Accordl ng to a standard net hod
of inplenentation, this blend is extruded in the form
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functiona 1ze additive of the invention into the

polymer matrix, any known method for introducing
compounds into a matrix may be used.

25
A first method may consist in blending the additive
into the molten matrix and optionally subjecting the
blend to a high degree of shearing, for example in a
twin-extruder, so as to produce good dispersion. Such

30 an extruder is generally placed upstream of the means
for forming the molten plastic (molding, spinning).
According to a standard method of implementation, this
blend is extruded in the form of rods that are then cut
into granules. The molded parts are then produced by

35 melting the granules produced above and feeding the
composition in the melt state into transfer molding,
injection molding or spinning devices.

For the manufacture of yarns, fibers and filaments, the



form ng, preferably by transfer nolding, injection

nol di ng, injection-blow nolding, extrusion, extrusion-

bl ow nol di ng or spinning, one of the conpositions as

defi ned above. 25 These artrcl8s-may be yarns,

fibers, films or filanments. They may al so be articles
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glass fibers. The articleS according to the invention

may be obtained from several conpositions according
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above and R3 representing an aliphatic,

cycibagepavelc &momor0 .10 tar GheR i oy hydighsy bpirefadhbadl 1 to

and{9 By sihbigepe padi¢alia 59 ¢ £adigd! 9s5).0!
A A s e R S L

i ncl udi ng one_ or nore etero

15t hPFrekamar WentPeivean al b ttandise & Iy agoveidlor  of

nod dryd thigoridiei 2yvdlr aplekii ¢t Yaddo R YIB! YR rkﬁvgflﬁgn is
adda'tcgéé’ci tog t.he i nvention as, described above wt ,
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hydr ophobi ¢ al i phatic, cycloaliphatic and/or aronmatic

hy o QG radi c or..a silicone 20 radical,, it
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a ESYRliuRF! | el fefAB P SEPPPELansfer molding, injection
molding, injection-blow molding, extrusion, extrusion-
blow molding or spinning, one of the compositions as
defined above.
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These articles may be yarns, fibers, films or
filaments.

They may also be articles molded from the composition

according to the invention and optionally reinforcing
fibers, such as glass fibers.

The articles according to the invention may be obtained
from several compositions according to the invention,
such as those defined above. An article may also be
obtained from a composition comprising several
different additives according to the invention.

The subject of the invention is also the use as agent



compound of formula (111) chosen fromthe group fornmed

by: a monoacid or nonoam ne aliphatic conpound, such

as 25 n-hexadecyl am ne, n-octadecyl am ne and _
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ON doRPrad Soé o SOV Bereraktkpaw afge. e%gmple, it is
possible to wuse a monofunctional “chain stopper”
compound of formula (III) chosen from the group formed
by: a monoacid or monoamine aliphatic compound, such as

25 n-hexadecylamine, n-octadecylamine and n-dodecylamine;
a monoamine or monoacid aromatic compound, such as
benzylamine; a monoamine or monoacid silicone o©il, such
as polydimethylsiloxane monopropylamine; and/or blends
thereof.

30
The subject of the present invention is also the use as
agent for modifying the hydrophilicity of a polymer
matrix of an additive of the invention as described
above with R', R?, X, Y and n as defined above and R

35 representing a hydrophilic aliphatic, cycloaliphatic
and/or aromatic hydrocarbon radical, it being possible
for said radical R® to comprise one or more heteroatoms
ahd/or a phosphonic, phosphoric, sulfonic and/or
quaternary ammonium functional group, with the



The termand/or includes the follow ng neanings: and,

or, and al so any other possible conbination of the

el ements connected with this term 25 Further details

and advant ages of the invent'roihcl)w'rll becgmls nor e cly
clearly apparent fromthe_exanples given el ow pur
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The term and/or includes the following meanings: and,
or, and also any other possible combination of the
elements connected with this term.

Further details and advantages of the invention will
become more clearly apparent from the examples given
below purely by way of indication.

EXPERIMENTAL PART

Example 1

The reaction was carried out in a 500 ml glass reactor
commonly used in the laboratory for the melt gsynthesis
of polyesters or polyamides. The following were
introduced into the reactor: 238.1 g of octadecylamine
(0.90 mol), 61.9 g of 1,3,5-benzenetricarboxylic acid
(0.30 mol), 0.16 g of Ultranox® 236 from GE Specialty
Chemicals and 0.29 g of a 50% (w/w) aqueous solution of
hypophosphorous acid. The reactor was then swept with
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25 The reaction was carried out in as above. The
followng were a 500 mMl glass reactor introduced into
the reactor preheated to 70C: 98.2 g (0.37 nol), 96.3
g of c-caprolactam of 1, 3,5 kEnzene tricarboxylic
acid of Utranox(r) 236 and 0.40 g of a of
oct@eecyiaregen. (0.85 nol) , 25.6 g (0.12 mol), 0.22
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Example 2

The reaction was carried out in a 500 ml glass reactor
as above. The following were introduced into the
reactor preheated to 70°C: 98.2 g of octadecylamine
(0.37 mol), 96.3 g of e-caprolactam (0.85 mol), 25.6 g
of 1,3,5-benzene tricarboxylic acid (0.12 mol), 0.22 g
of Ultranox® 236 and 0.40 g of a 50% (w/w) aqueous
hypophosphorous acid solution. The reactor was then
swept with dry nitrogen.

The reaction mass was mechanically stirred at 50 rpm
and gradually heated from 70°C to 250°C in about
300 minutes. This temperature was then maintained until
the end of the reaction. After maintaining these
conditions for one hour, the system was progressively
evacuated, reaching a pressure of 20 mbar in one hour,
and then maintained under vacuum for a further one
hour. Finally, the reactor was cooled down to room
temperature and then opened, to recover about 200 g of
star.

Differential thermal analysis (10°C/min) showed a



acid and deuterated chl orof orm showed a residual

caprol actam content of about 3% by wei ght and a nean
degree of polynerization of the PA-6 block of 1.8 per

15 branch of the star. 0 ExanpR2 3 The reaction was
carried out in a 7.5 |liter autoclave comonly used
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nlﬁ? ‘ﬁhd§€r @s2i%: (7 bar) and the bottom valve was
- 23 gradually opened in order to make the pol ynmer
fl(ﬁ%éﬁﬁf% 3

The reaction was carried out in a 7.5 liter autoclave

commonly used for the melt synthesis of polyesters or
20 polyamides.
The following were introduced via the charging lock of
the reactor: 1840 g of octadecylamine (6.84 mol), 660 g
of T4 (tetrakis-2,2,6,6-(B—carboxyethyl) cyclohexanone)
(1.71 mol), 1.2 g of Ultranox® 236 and 2.25 g of a 50%
25 (w/w) aqueous hypophosphorous acid solution. The
autoclave was the purged by a succession of three
cycles comprising evacuation and pressurization (7 bar)
using dry nitrogen. After these cycles, the system was
returned to atmospheric pressure and maintained under a
30 gentle stream of dry nitrogen.
The reaction mass was mechanically stirred at 50 rpm
and gradually heated from 100°C to 150°C over about
150 minutes. This temperature was then maintained until
the end of the reaction. After maintaining these
35 conditions for two hours, the system was gradually
evacuated, to reach a pressure of 10 mbar over one
hour, and then maintained under vacuum for a further
one hour. Finally, the reactor was pressurized with
nitrogen overpressure (7 bar) and the bottom valve was



a plate made of stainless steel coated with a Teflon

film Differential thermal analysis (10C m n)

exhibited the 5 presence of a nelting peak at 67.0C.
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h Qﬁﬂhﬁiph [Fou cigd The <aul clave was
t%en puT % by§a§succ ScyRf eLonversion  was
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Oreaction. After maintaining these conditions for one
hom&ﬁﬂﬁg & Sy.stem was gradual |y
The reaction was carried out in a 7.5 liter autoclave
commonly used for the melt synthesis of polyesters or
polyamides.
25 The following were introduced via the charging lock of
the reactor: 1313 g of g-caprolactam (11.6 mol), 1389 g
of octadecylamine (5.2 mol), 498 g of T4 (1.3 mol),
3.0 g of Ultranox® 236 and 5.5 g of an agueous 50%
(w/w) hypophosphorous acid solution.
30 The autoclave was then purged by a succesgion of three
cycles comprising evacuation and pressurization (7 bar)
using dry nitrogen. After these cycles, the system was
returned to atmospheric pressure and maintained under a
gentle stream of dry nitrogen.
35 The reaction mass was mechanically stirred at 50 rpm
and gradually heated from 100°C to 250°C over about
250 minutes. This temperature was then maintained until
the end of the reaction. After maintaining these
conditions for one hour, the system was gradually



- 24 evacuated in order to reach a pressure of 10

nbar over one hour, and then nai ntai ned under vacuum

for a further one hour. Finally, the reactor was

pl aced under nitrogen (7 bar)24nd the bottom val ve
gradual |y opened, 5 to allow the polyner to flow onto
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L5 oI} Tehe $RRdReRY- via the charglng | ock of
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wasvedRFHY NRllxture of deuterated trifluorocacetic acid and

deuterated chloroform showed a Zero residual

caprolactam content (none detected) and a mean degree

of polymerization of the PA-6 block of 1.9 per branch
25 of the star.

Example 5:

The reaction was carried out in a 7.5 liter autoclave
commonly used for the melt synthesis of polyesters or
30 polyamides.
The following were introduced via the charging lock of
the reactor: 1467 g of e-caprolactam (13.0 mol), 576 g
of octadecylamine (2.1 mol), 206 g of T4 (0.5 mol),
3.0 g of Ultranox® 236 and 5.5 g of a 50% (w/w) agueous
35 hypophosphorous acid solution. The autoclave was then
purged by a succession of 3 cycles comprising
evacuation and pressurization (7 bar) using dry
nitrogen. After these cycles, the gystem was returned
to atmospheric pressure and maintained under a gentle
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to atnmospheric pressure and mai ntained under a gentle

- 25 streamof dry nitrogen. The reaction nass was

mechani cally stirred at 50 rpm and gradually heated

from 100C to 250C over about- 280 - m nutes. This
tenperature was then maintained until the 5 end of the
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( BPdiféeredd ikliz) tdiewmsbl ushabybisa 1Abokymiwdi glhowed a
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of sRelKEeh ZAlHIOR A ddidAfy MGk, of 5 %@@;,chgg"é‘nd Mn

of the star, 30 Exanple 6: ThHe reaction was C .
out 19050 B} IR asaee bedmgoreypreetedoreliagive to
nmepblygnyiresis sehnpgakyest.ers or pol yam des. The

e PUBHL SR TG NE Gl oF AR AR FenPhua "sci
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23therefore around 98%.
'H NMR (Bruker 300 MHz) of a solution in a 1/1 by
weight mixture of deuterated trifluorocacetic acid and
deuterated chloroform showed a Zero residual
caprolactam content (none detected) and a mean degree
of polymerization of the PA-6 block of 5.3 per branch
of the star.

Example 6:

The reaction was carried out in a 7.5 liter autoclave
commonly used for the melt synthesis of polyesters or
polyamides.

The following were introduced via the charging lock of
the reactor: 1974.0 g of e-caprolactam (17.5 mol),
533 g of benzoic acid (4.4 mol), 693 g of Jeffamine
T403® from Huntsman (1.5 mol), 3.9 g of Ultranox® 236
and 7.1 g of a 50% (w/w) agqueous hypophosphorous acid
solution. The autoclave was then purged by a succession
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and 7.1 g of a 50% (w w) aqueous hypophosphorous acid

sol ution. The autoclave was then purged by a

succession - 26 of 3 cycles conprising evacuation and
pressurization (7 bar) using Z6y-nitrogen. After

these cycles, the system was returned to atnospheric
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Terminal group assays showed a content of residual acid
functional groups of 29.3 meqg/kg and amine functional
groups of 80.4 meg/kg. The degree of conversion was
therefore around 93%.

'H NMR (Bruker 300 MHz) of a solution in a 1/1 by
weight mixture of deuterated trifluorocacetic acid and
deuterated chloroform showed a zero residual
caprolactam content (none detected) and a mean degree

of polymerization of the PA-6 block of 2.3 per branch
of the star.

Example 7:

The star additives of Examples 2 and 5 were coarsely
ground and preblended in the desired proportions with
granules of PA-6,6.

The PA-6,6 was defined as follows: a viscosity index,
measured at 25°C in 90% formic acid (ISO 307), of 137;

an amine terminal group content of 53 meq/kg; and an



granul es of PA-6,6. The PA-6,6 was defined as foll ows:
a viscosity index, neasured at 25Cin 90%formc acid
(1SO 307), of 137; an amne term nal group content of
53 neqg/ kg; and an - 27 acid t28rm nal group content of
72 meqg/ kg. Conpositions containing 50% by wei ght of

gl assid itremsing OensaCoran rentl 28) &hd ek, 6 matri x,
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Corﬁe’rmemétdnflg2ef) a hherar&mnasis&a@n@ﬂsrmd@fl. The PA-

bas6ed6 op B sta SVOA)%\_Ze]\é\f ht Of l’gfﬂSCJfaﬁll 68udéd into

al sd prepare heol gl car

prdﬂ@ttésnoﬁcrh@s@ea%ow@Q| gﬂ@ﬁs a?rlé>egaa/ew1ere1 Talireduced

1. Jo JThetest sseddd ed out were: - Spiral test ST

(melt flow I.ndex) for quantifying the fluidity of the
10¢corfposionitaivd a@é’aﬁéﬁﬁgngt 0%fhed | o arid of composition

corddsdd CONPOR-6l, BNsind F@ENubesweh ghBt IdeX MSIQr fibers was
conposi tion orﬁé\/l control 20 conposition were nelted
an 0 a nold of spiral shape with a

serﬁi’hﬁ r atlearl ayiossl sentd omectfand cah  tlriopkeiesesandf4 these

?:KEF; I d| ng machine with
a ba ltetcraln'pera ur e of rgégb'lsagmrr@gl d tenperature of
15g0@ e d-eat S rfawtiash pres@nes of 25 1500 bar. The

i nj ection tslﬁeré@s Gexsecands. JRar regWt Ma%dex)  for

expressed_as | ength of nold correctl fill
t héll@d}Fdo@flt%nth?héleéﬁﬁégu tqforrsheevapra@%atl@mt Rcgording
t esto allle hiathentistane coRNtchaf e dBEB it ions:

L B BRI b et s Hympent ol
20evaiqmalcafthﬁﬂ30runwetrehedelteqbaat1dt eshPect&SO H7/d eb) ol of
notdiech 1 MMaGte te8LS a (L8R d7PLeMAr cross section, of 2 mm
thickness and 4 mm diameter, in a DEMAG H200-80 molding
machine with a barrel temperature of 300°C, a mold
temperature -of 80°C and an injection pressure of
25 1500 bar. The injection time was 0.5 seconds. The
result was expressed as a length of mold correctly
filled with the composition. The compositions evaluated
in this test all had a moisture content before molding
equivalent to less than 0.1% relative to the matrix.
30 ~ Mechanical tests:
The mechanical properties were evaluated by unnotched

impact tests (ISO 179/1leU) and notched impact tests
(ISO 179/en).
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- 28 Table 1 Conpositions filled with 50% gl ass fi ber
(GF) with Spirali stuMV of changeNot cheUnnot ch
Conpositi 1lret he PAin MAed _
onl engtconten(g/nol)rel atii npa28i Apact ht (% ***ve
tostrongstrengt (mmthethh contro(KJ/ nR)(KJ/n2) 1 MN
CONTROL PA- 6, 6/ 3800. 1256 94(0@&3® 4 50% G- PA-6, 6/ 50%
GF +5300. 1153 790-5. 5597 5% star of Exa?pgi 2 FA—g,Gg

9 +5370, 0348 700-14.5567 5% star o xanpl e .
2OV IPROTHRTCRE Sh1 1 BorD a? HeIl 8% of HheT mbEEUrwith
by.the Karl-Fischer nethodikiaf @ters” Maxi mum of the

mol ecul ar we[ ght di[stributfon of the porygm de matr X
wifh the starf added, in polystyrene edﬁn val ent s,
nmepsur ed by (CPfimat MdaNstl0 | deweoti onchbangd nat@ﬁgeru?notch
calr pyd tithe spir fhupdi ty, tlest. gsur enent| o
the&r{%%%c%ims |fn ac%‘lepressbgee %Aof ti:{bnwsapl nner et ed
helad) ®Ren splARghg FREENG s&ga(moa;bnpuslatbnsimﬁﬁctpf_ impact
Exanpl es 1 and g Ther niglyant 6, 6edised Was Qng gont.al i t
no ?Ftaniun1 dj oxi de, mﬂth a relatijve viscgsity %# Zég?eng
(qeasured at opcentrat{on of 10 g/4he n |96%h h
I

sul furic acifd). The contro | (KJ/m?) | (KJ/m?)
1 MW

CONTROL

PA-6,6/ 380 0.12 56 940 0 63 7.4
50% GF

PA-6,6/
50% GF «+ 530 0.11 53 790 -5.5 59 7
5% star
of
Example 2

PA-6,6/

50% GF + 537 0.03 48 700 -14.5 56 7

5% star
of

Example 5

* Moisture content of the polyamide before
molding, measured by the Karl-Fischer method;

** Maximum of the molecular weight distribution of
the polyamide matrix with the star added, in
polystyrene equivalents, measured by GPC with Uv
detection at 270 nm after carrying out the spiral
fluidity test.

Measurement of the reductions in pack pressure (of the

gspinneret head) when spinning PA-6,6/star compositions
of Examples 1 and 2

The nylon-6,6 used was one containing no titanium
dioxide, with a relative viscosity of 2.5 (measured at
a concentration of 10 g/l in 96% sulfuric acid). The



al kyl stars - 29 star was incorporated into the

PA-6,6 by powder blending followed by nelt bl ending

using a twin-screw extruder. The blend was then nelt

spun with a velocity at the-f2pst take-off point of

800 mMmn, so as to 5 obtain a continuous
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PA-6,6 +5% al kyl star

lscore 24-38 .3 inggret head heatlng 287°cC.

20

25

The multifilament or yarn consisted of 10 strands (the
spinneret having 10 holes) and the strand diameter was
about 30 um.

The reductions in pack pressure (spinneret head) were
measured using a Dynisco (0-350 bar) pressure probe.

The results obtained are given in Table 2 below.

Table 2
Pack Delta MW of the
Composition pressure | pressure/ PA*
(bar) control (g/mol)
(%)
PA-6,6 control 39 0 66 220
PA-6,6 +5% alkyl star of
Example 1 (C,5, ATC core, 24 ~-38.5 68 580
DP = ()
PA-6,6 + 5% alkyl star of
Example 2 (C;3, ATC core, 23 -41 65 380
DP = 2)

* maximum of the molecular weight distribution of
the polyamide matrix with functionalized star polyamide

added, in polystyrene equivalents, measured by GPC with
UV detection at 270 nm, after spinning.
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= 0) PA-6,6 + 5%alkyl star of Exanple 2 (C18, ATC
core, 23-4165 380 DP = 2) - 30 Characterization of the
behavior with respect to water of the PA-6,6/Star
yarn specinmens of Exanples T &0d-2 This
characterization was carried out by capillary 5
imbibition of water into the nultifilanment consisting
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a1y o PREELERLADGRE opdeen e nanuaseRemyly  of
cylindrical capillaries having an equivalent radius R.
Washburn’s law applies:
20 h? = (Rycos@/2n)t
in which:

h is the height (in m) to which the liquid has
risen;

t is the time (in s);

R is the radius (in m) of the capillary;
N is the viscosity (in Pa.s) of the liquid;
Y is the surface tension (in N/m) of the liquid;
and
0 is the contact angle between the liquid and the
30 solid.

The filaments were compared with one another using the
same liquid - water - for the imbibition. Therefore Y
and M were the same for each specimen, as was R, by
35 construction of the multifilaments. The cosf values and
therefore the hydrophilicity/hydrophobicity of the
various multifilaments were compared using the
following formula:

h* = (A cosd)t



35 construction of the nultifilanments. The cosO val ues
and therefore the hydrophilicity/hydrophobicity of
the various nultifilaments were conpared using the
following fornula: h2 = (A cost) + - 31 where Ais a
constant. The nultifilanents studied all consisted of
10 YeerRdd i®faapenstd0tm They were not sized. The
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results ob dntrol yarns and the
20 yaFRy vitth A8ei tyanems aeeﬂ:agled avehebkt wae made that the

eXRAbiFRRESn ke tdIe BEdYy e M funb e AWV 1 SRSy 3ene first

two minutes of the capillary rise. The regression

coefficient obtained for the straight line h? = £(t)

wag always greater than 0.99. Consequently, the various
25 multifilaments tested could all be modeled by an

assembly of capillaries having the same radius R.

To compare them, it was then sufficient to compare the

slopes of the straight line h? = f(t).

The results obtained for the control yarns and the
30 yarns with additives, averaged over 5 to 7 experimentsg,

are given in Table 3 below.

Table 3

Specimen Average slope and standard
deviation (mm®/s)

PA-6,6 control 8.3 £ 2.5

PA-6,6 + 5% alkyl star of
Example 1

0.3 £ 0.2




Speci nenAver age sl opeand standard devi ati on( m®/ s)
PA-6,6 control 8.3 2.5 PA-6,6 + 5% al kyl star of 0.3
0.2 Exanple 1 - 32 PA-6,6 + 5%alkyl star of Exanple
2 0.3 0.1 This shows that the3&l epe of the straight
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5 [reans a | opREmp@shp i.e. a lgrger wetting ang eAO.

The —yarns contal ni ng_functiomatTzed—star—potyarides
are therefore nore hydrophobic on the surface than

theTRis 6showent ttlatyarthe 10sibgsur gFenicn@l ti&aight 1ine
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PA-épstaising Bliygdl a's.uﬁcu:borﬁallheedlybgaﬁpga@@mmt ¢ which
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it o doued BIGG £ FEkSSFCUREbiRg Mgl e, mhe
CON¥@RR? at Rt aining g/ funet Dose bikddr istamciphlydiedes are

St A h¥BSEbRE Oﬁleeéah%ﬂo%%%btﬂée JH HhdWPAFE-0Y ¢+ nRAWASS. pa-
bl epding and then nelt Dlending using a twn- screw
extgu%e$9nﬁﬁ% bY2Fd- was then melt spun with a 20

velocity at the first take-up point of 500 nmimn, so

| i fi ' rn of 220
103? md Qe PP a EU'E*iﬂgé%WE Yy %ﬁﬂaﬁaqgggkygressure (of the
ImeiTit S, T TC \JrJI =TTy

t enfziuRere? phesdir ewlaen @pdmating compositions athsisting
t heo prionss tnnesple phea¥aros ebialned gre, 25 oiven

below : — spinngret
pr e5%&ir &Y 1PN 1har Useq wiasscrewréglt rMderPAeait iquptBitEGg no
- spitweneh kEkiRat | RAE298C relative viscosity of 4.0

15 (measured for a concentration of 10 g/l in 96% sulfuric

acid) .

The star was incorporated into the high-MW PA-6 by
powder blending and then melt blending using a twin-
screw extruder. The blend was then melt spun with a

20 velocity at the first take-up point of 500 m/min, so as
to obtain a multifilament continuous yarn of 220 dtex
per 10 filaments.

The spinning temperature/pressure and operating
conditions and the properties of the yarns obtained are

25 given below:

- s8pinning operation: no breakage;

- 8pinneret pressure: 35 bar;

- twin-screw extruder heating: 315°C;
- spinneret head heating: 296°C.

30 The multifilament or yarn consisted of 10 strands (the
spinneret having 10 holes) and the strand diameter was
about 50 um.

The reductions in pack pressure (spinneret head) were
measured using a Dynisco (0-350 bar) pressure probe.

35 The results obtained are given in Table 4 below.
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30 The multifilanent or yarn consisted of 10 strands
(the spinneret having 10 hol es) and the strand

di aneter was about 50 m The reductions in pack
pressure (spinneret head) were33 neasured using a
Dyni sco (0-350 bar) pressure grobe 35 The results
obtai ned are given in Tabl el w. - 33 Table 4
PackDel t aMV of t he Conpositionpressurepressure/ PA*

(bar)control (g/mol) (9 Contfot i gh-— v PA 6660867536

Hilgh- MWV PA- 6 + 5% al kyl 34- 48] 58P st ar Relt@xanp|¥¥ £ the
Hi |gh- MW PA€6mpodlpianky| 44- 33| 3SdesshieS| prsfsueeapl € 4,A*
Hilgh- MV PA-6 + 3. 5% al kyl 50- 2476, 460 star of Exarrpl e

Hilgh- MV PA-6 + 3. 5% hydr ophi [ i c 'R#8} of 32B¢EPL360 (g/mo1)
le 6 * maxi mum of the npl ecul ar wei ght(s)

dlstr|@6&t_d1qﬂ Qi oh D olsyamje rix wth
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equi VEHIBNME  PArefasub&dabyylGPC wi t B4 W det ectdisoB at | 2780 750
nm aftgr;agpd,f]rg,ﬁglplghgr acterization of the behavjor

WITh T eSpect_10 waler _of yarm specrnefrs—econststhg—of

hi|gh HERPAY 69A8arts 5&f alkyl Exarrpl ¢ 3 tp 5-BBi.3 81 850
char act ecazabd cmacawgieperforrred by capi|lary

i i I ntQ nul i i amentsconsTstTng—of
1( gﬁlgg @@ &%\ccdr ﬁ@ #Hkfhe| samdCpr ot pcol -84 76 460
ment i onedaraizﬁ)\ﬂxamﬂ:BeTme results obtaihed for the

(of( ntrohl%ﬂ\ﬁ E@ng Rhg gyarnsy wit h addifi1ve, averaged
er e [ [

o\ xperiments, arje given in| Table 5 bej ow.
- 134  hydrophilic star of 33 -50 67 360
Example 6

* maximum of the molecular weight distribution of the
polyamide matrix with functionalized star polyamide
added, in polystyrene equivalents, measured by GPC with
UV detection at 270 nm, after spinning.

Characterization of the behavior with respect to water

of yarn specimens consgisting of high-MW PA-6/stars of
Examples 3 to 5

This characterization was performed by capillary
imbibition of water into multifilaments consisting of
10 strands, according to the same protocol as mentioned
above.

The results obtained for the control yarns and the
yarns with additive, averaged over 3 to 5 experiments,
are given in Table 5 below.



Tabl e 5 Speci nenAver age sl ope and standard devi ati on
(mm /s) Control high-MVNPA-620.9 12.3 Hi gh- M\PA-6 +
5% al kyl star0 (no capillary rise of Exanple

3det ect abl e) Hi gh- MAWPA-6 + 594l kyl star0.007 0.002
of Exanple 4 H gh-MAPA-6 + 5% al kyl star4.1 1.9 of
Exanple 5 It may be seen thd@blge 51 ope of the
straight line 5 h2 =1f(t) is substantially snal | er

for the yarns_contai ni ng at Kyt functiomatzed—stat
po| yani des, TH™e¥eans a | owdr A¥SFade sdopg hpd geandard
wel ti ng angl e 0. The yarns containi NnGe¥ik¥hion (mm?/s)
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addiflioheMWsBAF additt alkybeitrg § obt ai ned.&my7 he. 002
reaction ofof fhi-aRde0k conpouncis whi ch consi sts of:

a)[ a . pot yrunctiona—conpound—of—formta—(+H—Rt—xn
(|) HiphoWlVi RArf Iy S¥aatikduteaional nononer4 of # ar.eul a

(Ir) or M@,@Q@ngspondlngccllcform X-R2Y(I )
c) a nonofunctronal compound of formota—(ti+)— R3—Y
(') in which: 15 - Rl represents a hydrocarbon

radicamagndber sesirn | chae; theR2glepeesent %h@ straight 1line
C ) shydjzocard r} r ad Ca{aub nd. Y are aﬂ_ha tic
reactive unct| ona SF%ﬁgé th¥abPm $hg the vyarns
t ofEUMHF1 NG oakkHl cfvamlcedibnalized star polyamldes, which
means a lower cosf, i.e. a larger wetting angle 0. The
yarns containing alkyl functionalized sgtar polyamides

are therefore more hydrophobic on the surface than the
10 high-MW PA-6 control yarn.
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20 bond; n is between 3 and 50; and - R3 represents an

al i phatic, cycloaliphatic and/or aromatic hydrocarbon

radj ca /or a silicone radical, it being possible
forh§a%Q622}i883F R3 to 25 conPbise one or RETAFR2004/000328
heteroatons, with the exception of polyal kyl ene

oxi des. 2. The conposition as clained in claim1,
characterized in that Y is agpgeige functional group

30 when X represents a carboxytrtc-functional group, or

Y is a carboxylic functional group when X represents

an lam na fooabospaiofr 08mpBisThe CHPPOBLIEPON &GS tR&}ymer

cl aj n_claiml.or 2, 35 characterized in that '
pola!bggg(l: iggla %:gon%b%ﬁﬁg SFCy AR 1 ¥or nBR4d ( pAdigive being
SchoBkkainet bretheoupactawpr bfi Rgbland &f Gdrgidithds, which

(I 3csrsboxyetpyl ) cycl ohexaon
di am nopropane-N, N, N , N -tetraacetic acid, nitrilotri

- 36 - atky?APH¥EUNERianRY| compeundndfiefommdla (I) :
tetraal kyl ene- pentam nes,gi_x_ )
4- am noet hyl -1, 8- oct anedi am ne, 3,5,3 ,5"-
biphenyﬁ?gt?%&%9%%ﬁ%Yicahc¢8?u%%tﬁ%n@%rmﬁéﬂmﬁﬂbnvf formula
105phthal oz ariier egomneb i mapdy ded @cyswhne, 3,5,3', 5" -

bi phenyl t et racar boxylic %Qéd; 1,3 ﬁ 7- napht hal ene-

tetracarboxylic acid, 2,7%, 6- %ridg E}ricarboxylic

acid, 3,9, 3 mnefpyetdylaktceapprbokydf cfaeidla (IIT) :

3,5,3,5"- benzophenonetq@chaquﬁxlic aci d,

1,3“6W§{a ridine- tetracarboxylic agid, trimesic acid,

1, 2™ "1 Chpenzenet et racar boxyl i ¢ aci d,
151, 3, 5t aR newepheberinzidCohy dRbAMI SN CRUBRURTS and/or

derj. from2, 3,5, 6- tetraethyl pi perazi ne,
1,fbé$%§F§%ines, tetrathi a- ful val enes,

2,4,6-tri(éﬁinepgpsehcs?aiHparacﬁrbbhﬁ%hHQFEIACT),

pol yal kyl e j or_mxtures,thereof. 15 4.

The conpos??i%ﬁaag?cgggne%ng%g%ﬂ§35ﬁ% Jeaqtivis fupgtional
3, HREPEct@natde | of t naact hegditbgethetnalo ctsmeuUadcsialent

20g9emind; formula (11) is chosen fromthe group

20conpri si ng:, s-caprol actam and/ or the correspondi ng
- n is between 3 and 50; and

- R® represents an aliphatic, cycloaliphatic
and/or aromatic hydrocarbon radical and/or a silicone
radical, it being possible for said radical R® to

25 comprise one or more heterocatoms, with the exception of
polyalkylene oxides.

2. The composgition as claimed in claim 1,
characterized in that Y is an amine functional group
30 when X represents a carboxylic functional group, or Y

is a carboxylic functional group when X represents an
amine functional group.

3. The composition as claimed in claim 1 or 2,
35 characterized in that the polyfunctional compound of
general formula (1) ig chosen from the group

comprising: 2,2,6,6-tetra(B-carboxyethyl)cyclohexanone,
diaminopropane-N,N,N’,N'-tetraacetic acid, nitrilotri-
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am no acid, am nocaproic acid, p-am nobenzoic acid or

m am nobenzoi ¢ acid, 11-am noundecanoic acid,

| auryl | act am and/ or the correspondi ng am no acid, 12-

5am nododecanoi ¢ aci d, caprel 86t ene, 6-hydroxy

hexanoi ¢ acid, and oligoners and/or m xtures thereof.

5. athylesvipesiti sriad kylenese tivamdme sonendf tbarmalltylene-

nt%hﬁ"rr’é%t efuZSQuhBeEB?/& Ethﬁ BEE%%E%@%% s o3B3’ 5 -

yeneral fornu is C
ﬁézﬁﬁQ%f Q%Yﬁéﬁbacﬁ§ldz noAcafiene derpmedi c from

comamdoc@am&@am aﬁdorffmoaﬁp@t%qfé%va%ﬁ%ﬂpos'”§ 38 5/
nonoaci d silicone Qil; a nbnoam ne
% g%ﬁg FFE%ﬁﬁr O &ﬁopho§5ﬁ9rus conpodindr nﬁPhthalene'

nohesmace rboxydriac ardiaky | 2 o4 g6+l oi gomost] d@RSoxylic acid,

uRd; -a acarhoxylic acid ,
quat &1 nal§ B e T R R T MW UL
6. ?ﬁéO@bﬁﬁéﬁﬁﬁﬁﬁﬁaagrbbawﬁe@||1anwd@ne beCGaBnacﬁldlne-

tOt@tr@B&E@@k?ﬂhéed i fcihat the.y fanct ipq 12:4,5-
coppound  of gene fornula III 'S chosen rom t hée’

BZEBREFPLERAGE ﬁxwéigdec?Péﬁvne ln3oBthuteginatne, 1,4-
n- ddede¢agkan nelaheney! aﬂbitﬁ uﬁabydﬁaﬁwésgi:g%ﬁnez 3,5,6-
- _pr amine, am none oni ¢
ggggﬁfgﬁggyggﬁgeréﬁFpsbenzo 438 SUAIAGRH and/ Betrathia-
niﬁﬂ&vaéenéstheEeefe ﬁrlThmlHOﬁEpﬁbitonzﬁﬁdp%ﬂ@P@?%fﬂa21ne
an of 0.8x terized. in e
5???3% pbS gsse gﬂg 88%9%? gaéPgemﬁ thieb"Ehet88s.
pol yneri zati on of between 0 and 200. 10 8. The

CO@DOS|Th@ncé& polsdiAed i kaiMEaCHnCAﬂgnﬁné d° Haime 1
eri,zed |n that _.the additive posseSses

t
?ra§lar hET YRt S0t 24t hBerF S0 Eﬁ% 94 fyostgomsl. agnpound
9. offhegenapasi t formasacl ﬁIITB? i® a@ﬂct)@é‘z@ ﬁfréﬂéﬁ'ﬁzﬁelé group
t hat e additive, has
L A N v A g U - ST
mednkge 2C¢1i0. ghincomposici ecids ch-eambtbbensdyc oBeid or
Ofmcéﬁiﬁ§bén269c Cﬁﬁﬁﬂﬁter'ng-éﬁlﬁgﬁﬁdgggngggltlvecid,

i s, obt aj ned
lauryllactam and/or the corresponding amino acid, 12-

aminododecancic acid, caprolactone, 6-hydroxy hexanoic
acid, and oligomers and/or mixtures thereof.

5. The composition as claimed in any one of claims 1
to 4, characterized in that the monofunctional compound
of general formula (III) is chosen from the group
comprising: a monoacid or monoamine aliphatic compound;
a monoamine or monoacid aromatic compound; a monoamine
or monoacid silicone o0il; a monoamine or monocarboxylic
acid organophosphorus compound; a monoamine or
monocarboxylic acid organosulfone compound; a monoamine
or monocarboxylic acid quaternary ammonium compound ;
and/or mixtures thereof.

6. The composition as claimed in any one of claims 1
to 5, characterized in that the monofunctional compound
of general formula (III) is chosen from the group
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the reaction of a blend of conpounds conprising at
least: from1l to 60% by wei ght of pol yfunctional
conmpound of forrmula (1), fromO to 95% by wei ght of 25
di functional nonomer of formulZd (HI) and from3 to 90%
by wei ght of nonofunctional conpound of fornula (I11).

11.Comer ipiRdsi t irhexadscanineg any-owafeaytlamme, n-
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5di f [ ohal nmonomer of fornula (11) and from 10 to

10

70% "By wei ght of nonofunctional conpound of fornula
(111). 35 12. The conposition as clained in any one of

cl aj ms 1I‘hé %o&M?ﬁtgé ?gtiingdt I].?lt trpergol yérgnclalms 1

matrix i's osed
frdf the @’Péﬁﬁ“@@ﬁfﬁﬁdsﬂﬁg tlp@tyﬁh@p;ﬂd;he:lve possesses an

poloresral1e iRedrasee Y st 1k iR i orP ol & i 4l
t er epht hal at eg]E (PBT), &?m yprolpy elr?e terepht{&f 0 and 200.

(PPT), (meth)acryl ate-butadi ene-styrene copol ymer
(ABS), ey anmtmbs P a.@ObS{aﬁnnddS,ln %@Iyaf@%fcclalms 1

| d
BSI%R’/I Z%héae ?&QEE)Z%%I 2 yprtgkﬁ% e%é é’vgg%rspc@ossesses a

poMpliagul agh wedichs (CfVdet wesnwE 00 amd:amqpnergymol

and/ or blends thereof. 13. The conposition as cl ai ned

|n any one of claims, 1 10 to 12, characterized in

Sthar theeh&Gmstion me rF%a%@e@ohﬁom ofneatof eataims 1

oneo( @o) miwu&ﬁw% foem dihe m@y@n?@nﬁéétéﬂgaeid or

one

| on-11, nylon-1

nyl (o1t | on: 6a€ @4 on-4, g

nyPon=: %Vf”o’ﬁ 1 169N onCRRESNt nAfHn: b?BBeen 0 and
nyL8R- !!@,ql/kgand copol ymers and bl ends 15 thereof. 14.

The conposition as clainmed in any one of clains 1 to

characterized in that the polymer matrix contains

20 f r éﬁh 0. Theo cxowndsi bieirg s oflated i ve relyatinee o20cIdims 1

25

30

35

t heot ot, alcHaRiaHe rafze3Ri 16y 'E?{a{e %hé%ddrif%&é’”?é’%étg&ed by

| ai med in any one of _clains
Ef‘ﬁctﬁ??%ﬂoﬁln fhaf theep8l ykr aRRCauRdscosombrésing  at

frd)maﬂztt.o Eptmby 1wetght 60% apdi twyeghe! abfVepolyfunctional

compound of formula (I), from 0 to 95% by weight of
difunctional monomer of formula (II) and from 3 to 90%
by weight of monofunctional compound of formula (III).

11. The composition as claimed in any one of claims 1
to 10, characterized in that the additive is obtained
by the reaction of a blend of compounds comprising at
least: from 5 to 20% by weight of polyfunctional
compound of formula (I), from 20 to 80% by weight of
difunctional monomer of formula (II) and from 10 to 70%
by weight of monofunctional compound of formula (III).

12. The composition as claimed in any one of claims 1
to 11, characterized in that the pelymer matrix is
composed of at least one polymer chosen from the group
comprising: polypropylene, polyethylene terephthalate
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25 to the total weight of said matrix. 30 35 16. A
process for producing a conposition as clained in any
one of clainms 1 to 15, characterized in that the
additive is blended with the p8 ymer matrix. 17. A

rocess for producing a conposition as clained in any
gne (RETk/ aPReYPULtylene Gpwenrhtialate i iPBEA; wwdypropylene

d de ht oY Qe h I r
Tt berare o ;TE}“.% b e o

f orC TR EHME g aqég ositi Xﬁ?%ﬂ med (PPM) any(ﬂﬂixﬁmldes
cl edemidrdmatitc cheshedmideed i sddiat an  agddy y‘ﬁf'&halamlde

Spol ORBEL, b HORYGP atRis, kel o Rbbpraavhgre oxide
for RQ)@.E@hwwsnYIOQhésrldbaNmﬁmhr1§mywehb ab eopidISmers

1 tg R &ficle as clained in claimli9,
charé%?%ﬁ?%ed |n t at said article is a yarn, a

fiber, a film a filanment or a nolded article.
Tha use 'IQ-fe &fbrﬂﬁ@éiti/@n aésd@fl.'a'iﬁﬂd' .rCl 18, ﬂeth é?alms 1

11, rese ts, a hydrocarbon radlca
S|ﬂ¥%ng Ep iR aFoéngo%h?ﬁﬂPEb??tlcXmatrlx

anciSY cacnrepmdgoﬁl st cle&at:t bre ]f(ldtgtp'dlry%lmllcﬂé @nags@ﬁ from
ther to,for val e on
CERAR CoRoubC Ao AT B AaRLE, o S E e napraon-4,
cyaYdam-ﬁHatlrcylmdlbr @Wdlmlt-l40'6hyd11§0ba11-b©fll(b adngabn-6/12,
ang rona-§/‘3|é Cor‘ﬁylgﬁ)-iﬁldifal ankt l%ﬁé}ﬂﬂe%fé bl cfior blends

sal r adi cal conpri se one or er oat
QDQc)nDdlfy t he rheol ogi cal behavior of a
polyner matri x.

14. The composition as claimed in any one of claims 1
to 13, characterized in that the polymer matrix
contains from 0.1 to 20% by weight of additive relative
to the total weight of said matrix.

15. The composition as claimed in any one of claims 1
to 14, characterized in that the polymer matrix
contains from 1 to 10% by weight of additive relative
to the total weight of said matrix.

16. A process for producing a composition as claimed
in any one of claims 1 to 15, characterized in that the
additive is blended with the polymer matrix.

17. A process for producing a composition as claimed
in any one of claims 1 to 15, characterized in that the
additive is blended with the monomers of the polymer
matrix, before or during polymerization.

18. A process for producing a composition as claimed
in any one of claims 1 to 15, characterized in that an
additive concentrate in a polymer matrix is blended
into the polymer matrix.



25 22. The use of an additive as defined in clains 1
to 11, with: Rl represents a hydrocarbon radica
and/or silicone; R2 represents a hydrocarbon radical;
30 - X and Y are antagonistit #2active functiona
groups capabl e of reacting together to forma coval ent
bond; n is between 3 and 50; and R3 represents a

hyd]’.ﬁphokmc aadtiipad | thaﬁﬁedy(ﬁypatbﬁhﬂhgc @ANdbRposition as
arogfé%ﬁegyg% ﬁrbon ra ICf g or a_silicone

radi ca Y PoSsPhl & ?b?s B° fadical R3 to
conprise one or nore heteroatons; in order to nndify
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The _use as clalrnmed in
t hat?t ﬁ@aﬂ%on%%%cﬁr&#&lecoh@omdyarnf ormufaberi|)aiilm, a

chosETamén éNea HhOLdegONSt SL1H9 of 1 a monoacid or 5
nmonoani ne al i phatic conpound, a nmonoamni ne or nonoacid

aromati ¢ conmpound, a nonoam ne or nonoacid silicone

0i 121 andl'tes uba&t vfesar hed@Dfivedas TR AUSROfi@Nclaims 1 to
Oaddif defined in clainms 1 to 10 11, wth: - R
represen S a hydr ocar bon radi cal and/or silicone; -

R2 represeﬁts Feprissytrsbore r adydabearbdnandaiieaad and/or
antoiicid £ reactive functional 15 groups capable of
reacting tqQgether to forma covalent bond; - nis

between 3 dhd YSBXCEFALRS 2 Sydaoearbon madieetiil i c

al i phat I-C_ X c;maoail Rhat | énﬁagéﬁﬂ.s@ﬂ@n%éé‘c% O%&%‘Eﬁonal
15ra f:u %#E Eg E ?Ib|e for said radica
o AP TorE RBRER4aBoROURRIRS: o phoRphanFevalent
phdspﬂbrlc sul foni ¢ and/ or quaternary anmoni um
functional OrQRetyeen 3 and 50; and
- R® vrepresents an aliphatic, cycloaliphatic
and/or aromatic hydrocarbon radical and/or a silicone
20 radical, it being possible for said radical R® to
comprise one or more heteroatoms;
in order to modify the rheological behavior of a
polymer matrix.

25 22. The use of an additive as defined in claims 1 to
11, with:

- R' represents a hydrocarbon radical and/or
silicone;
- R? represents a hydrocarbon radical;

30 - X and Y are antagonistic reactive functional
groups capable of reacting together to form a covalent
bond;

- n is between 3 and 50; and
- R® represents a hydrophobic aliphatic,

35 cycloaliphatic and/or aromatic hydrocarbon radical
and/or a silicone radical, it being possible for said
radical R® to comprise one or more heteroatoms;
in order to modify the hydrophobic behavior of a
polymer matrix.
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with the exception of polyal kyl ene oxides; in order to
modi fy the hydrophilic behavior of a 25 polymer
matrix. 25. The use as clainmed in claim 24,
characterized in that the morfdf uncti onal conmpound of
formula (I111) is chosen fromthe group consisting of:
a nonoam ne or 30 nonocarboxylic acid

orgHﬂDphm&phﬁééu%dﬂﬁEH&HEH @? ARAA 1L, tharacterlzed in
oG PBEY oot LA RenRoad B oatprron TR is

cormarh afdicor thet wesup heywwfisting of: a monoacid or
monoamine aliphatic compound, a monoamine or monoacid
aromatic compound, a monocamine or monoacid silicone oil
and/or mixtures thereof.

24. The use of an additive as defined in claims 1 to
11, with:

- R' represents a hydrocarbon radical and/or
silicone;

- R? represents a hydrocarbon radical;

- X and Y are antagonistic reactive functional
groups capable of reacting together to form a covalent
bond;

- n is between 3 and 50; and

- R? represents a hydrophilic aliphatic,
cycloaliphatic and/or aromatic hydrocarbon radical, it
being possible for said radical R® to comprise one or
more heteroatoms and/or a phosphonic, phosphoric,
sulfonic and/or quaternary ammonium functional group,
with the exception of polyalkylene oxides;
in order to modify the hydrophilic behavior of a
polymer matrix.

25. The use as claimed in claim 24, characterized in
that the monofunctional compound of formula (III) is
chosen from the group congisting of: a monoamine or
monocarboxylic acid organophosphorous compound, a
monoamine or monocarboxylic acid organosulfone
compound, a monoamine or monocarboxylic acid quaternary
ammonium compound and/or mixtures thereof.



