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conposi ti onsgrbhese Treichapbtgbhmpreperds i ef arse in particular in the
manufacture of compositions intended, for example, to

be molded.

15 Polyamide-based thermoplastic compositions are starting
materials capable of being converted by molding, in
particular by injection molding, in order to

manufacture plastic components.

20 There are at least three major properties which it 1is
desired to obtain for these polyamide-based
compositions, in particular when they are used in these

conversion processes.

25 The first of these properties is based on the fact that
these thermoplastic compositions employed have to be
characterized, in the molten state, by a flowability or
a rheological behavior which is compatible with shaping
processes of interest, such as injection molding. This

30 is because these thermoplastic compositions have to be
sufficiently fluid when they are molten to be able to
be conveyed and handled easily and rapidly in some
shaping devices, such as, for example, injection
molding.

35
It is also an aim to enhance the mechanical properties
of these compositions. These mechanical properties are
in particular the impact strength, the flexural or

tensile modulus, the flexural or tensile Dbreaking
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compositions exhibiting a high flowability. However,
this increase in flowability results in a deterioration

in the mechanical properties of the articles obtained.

The result is thus that it is difficult to obtain these
different properties for the same polyamide-based

thermoplastic composition.

The Applicant Company has developed a polyamide
modified by polyfunctional and monofunctional compounds
which exhibits an increased flowability and equivalent
or superior mechanical properties, in comparison with
conventional linear polyamides, and which  makes
possible the preparation of articles having an
excellent surface appearance, 1in particular when they

comprise a high level of fillers.

Such a polyamide 1is obtained by polymerization of
dicarboxylic acid and diamine monomers, of a
polyfunctional compound exhibiting at least 3 acid or
amine functional groups capable of forming an amide
bond with the functional groups of said dicarboxylic
acid and diamine monomers, and of a monofunctional
compound exhibiting an acid or amine functional group,
of the same nature as the functional groups of said
polyfunctional compound, capable of forming an amide

functional group with the functional groups of said



35 acid and di am ne nononers, and of a nonofunctional conpound exhibiting
an acid or am ne functional group, of the sane nature as the functional
groups of said polyfunctional conpound, capable of form ng an am de
functional group with the functional groups of said WD 2007/113262 - 3 -
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pol yneri zati on process is conventional and corresponds to that normally
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(11) from 0.05 to 0.5 mol% of a polyfunctional
compound comprising at least 3 functional groups X1,
with respect to the number of moles of constituent

15 monomers of the polyamide;

(1i1i) from 0.2 to 2 mol% of a monofunctional compound
comprising a functional group X2, with respect to the
number of moles of constituent monomers of the
polyamide;

20  the functional groups X1 and X2 being carboxylic acid
functional groups or amine functional groups capable of
reacting with the dicarboxylic acid and diamine
monomers (i) and of forming an amide bond;

- when the polyfunctional compound (ii) comprises

25 functional groups X1 of carboxylic acid type, the
monofunctional compound (iii) comprises a functional
group X2 of carboxylic acid type; and
- when the polyfunctional compound (ii) comprises
functional groups X1 of amine type, the monofunctional

30 compound (iii) comprises a functional group X2 of amine

type.

The term “number of moles of constituent monomers of
the polyamide” is understood to mean the number of
35 moles of dicarboxylic acids added to the number of
moles of diamines, it being optionally possible for the
latter to be combined in the form of salts, to which is
optionally added the number of moles of amino acids or

lactams.



30 conmpound (iii) conmprises a functional group X2 of amne type. The term
"nunber of noles of constituent nononers of the pol yam de" is understood to
mean the nunber of 35 nobles of dicarboxylic acids added to the nunber of

nmol es of diamnes, it being optionally possible for the latter to be

conbi ned i n whe2d@r/migkegalts, to which4d s optional lpgTddez00os3na0ber of
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The pol yfunctional conpounds (ii) and the nonofunctional conpounds (iii)
thus relate to functional groups XI and X2 of the sane nature; of 5
carboxyl i c a&hd typeodifehcaronelt ypecomrpefiadabl y, (Ehe fuaedi onakhgroups X1
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or their cop Irﬁr?grrgbl}h the accordling to Tnven
obtained by polymerization of the dicarboxylic acid and

diamine monomers, or their salts, a single type of
polyfunctional compound (ii) and a single type of

monofunctional compound (iii).

15
The dicarboxylic acid and diamine monomers are in
particular those conventionally used for the
manufacture:

- of aliphatic polyamides of PA 6.6, PA 6.10, PA
20 6.12, PA 12.12 or PA 4.6 type,

- of semiaromatic polyamides, such as

poly (m-xylylenediamine adipate) (MXD6), polyterephthal-

amides, such as polyamide 6.7 and 6.6.6T,

polyisophthalamides, such as polyamide 6.I and 6.6.6I,
25 - polyaramides,

- or their copolymers.

These dicarboxylic acid and/or diamine monomers can be
aliphatic, in particular comprising a linear, branched

30 or cyclic chain, or aromatic.

Mention may in particular be made, as dicarboxylic acid
monomer, of aliphatic or aromatic dicarboxylic acids
having from 4 to 12 carbon atoms, such as adipic acid,
35 terephthalic acid, isophthalic acid, oxalic acid,
malonic acid, succinic acid, glutaric acid, pimelic

aclid, decanedioic acid or dodecanedioic acid.



These di carboxylic acid and/or diam ne nononers can be aliphatic, in
particular conprising a linear, branched 30 or cyclic chain, or aromatic.
Mention may in particular be made, as dicarboxylic acid nononer, of

al i phatic or aromatic dicarboxylic acids having from4 to 12 carbon atons,
such as adi pwo 2@07/,11326Rer epht hal i ¢ acisd,- i sopht hal IPCTABP2I0 0 i3Il 9aci d,
mal oni ¢ acid, succinic acid, glutaric acid, pinelic acid, decanedioic acid

or dOdeCﬁnedM@théﬁ'QEQNWRQOBZééiégﬁgr b ma%@T/%E2Q9ZAQ§§é1%onB%@E'0“ may

in particular be nmade, "as diam ne nononer, aliphatic, optionally
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pol yam de 66, i ch are adi hexanet hyl enedi am ne, or their salts,
such as hex& Hg?ﬁﬁF@HéH ﬁﬁgﬁ%ﬁﬁﬁggﬁﬁéﬁgunﬁptlonalIy known as Nylon salt or
N salt. 15 In the process according to the invention, it is perfectly
possible to ;%e .an eq kﬁﬂ anount of dlcngox lic_acid and ghan1ne or

al ternatively-an® é?b 5&%) né' dto thices conpodﬁ s’ |%Co?5gln90 obtarn an
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pol YIer [ Zat | @l A8 cAqU MRl AL AR _akidhedr b%}égii%{l%qhg and oh di;am ne and
a certain proportio anot her “di car boxyli ¢ ac of anot her
Nylon salt or N salt.

15 In the ©process according to the invention, it 1is
perfectly possible to wuse an equimolar amount of
dicarboxylic acid and of diamine, or alternatively an
excess of one of these compounds in order to obtain an
imbalance in acid or amine end groups, as 1is well known

20 to a person skilled in the art.

The modified polyamide according to the invention can
comprise one or more dicarboxylic acids and one or more
diamines, of different types. Thus, it 1is possible to
25 add, for example in polymerization, an equimolar amount
of dicarboxylic acid and of diamine and a certain

proportion of another dicarboxylic acid of another

type.

30 It is also possible to add, to the dicarboxylic acid
and diamine monomers, amino acids or their lactams,
such as caprolactam, for example. It 1is possible in
particular to add, to the reaction medium, from 1 to
15 mol% of amino acids or lactams, with respect to the

35 number of moles of constituent monomers of the

polyamide, preferably from 2 to 10 mol%.

The polyfunctional compound (11) according to the

invention comprises at least 3, preferably between 3



type. 30 It is also possible to add, to the dicarboxylic acid and diam ne
nononmers, am no acids or their lactans, such as caprolactam for exanple.

It is possible in particular to add, to the reaction nmedium from1l to 15
nmol % of ami no acids or lactans, with respect to the 35 nunber of noles of
constituent wonzomr/s16kéehe pol yam de, éepr-ef erably fpomy2P2@07/®5300L% The
pol yfunctional conpound (ii) according to the invention conprises at | east
3, Dref er abl y,hetweerh 3. N0,20024113962 o6 3, PELHERAQOLI0831L%, s ang, 10, more
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constituent mORERBREa0f theoRpl yamdpsle,and ofr fonmdaRg iany Swamhde bpad. The
functional group X1 is preferably a carboxylic acid functional grou or a

primary or sEEBRBAFYCRM REROFGASt io%0n&i gty a™iid dtd ¢hl £ ERBnpl es of
pol yf unctg onahieenpeuads which nmay be suitable are nentioned in particular
in US5 346 984, US 5 959 069, WD 96/35739 and EP 672 703. 15 Preference is
given in particular to a polyfunctional conpound (ii) of general fornula
(1): R[A X1The( func2Qoina lwhirchip Rﬂzismpﬁﬁﬂqﬁﬁﬁlp 4Itmehoxplibran¢hed)
cycloallphatkc Qr.arg tl%og drocarbon rf%gggl ééglggr %§gt 2
carbon at ons® AR WA cIA onprlse £ orfe 6 %eteroa 25 is a
coval ent bonduoptannaﬂlghaupc bidmoeambcaltsadlcal whi ch can conpri se one or
nmore hetgyoatoms, and which conprises from1l to 20 carbon atoms, preferably

Examples of polyfunctional compounds which may be
suitable are mentioned in particular in US 5 346 984,
US 5 959 069, WO 96/35739 and EP 672 703.

15 Preference 1s given 1in particular to a polyfunctional

compound (ii) of general formula (1):

R-[A-X1], (1)
20 in which:
- R is an aliphatic (linear or branched),
cycloaliphatic or aromatic hydrocarbon radical,

comprising at least 2 carbon atoms and which can
comprise one or more heteroatoms;

25 - A is a covalent bond or an aliphatic hydrocarbon
radical which can comprise one or more hetercatoms, and
which comprises from 1 to 20 carbon atoms, preferably
from 1 to 6 carbon atoms;

- X1 1is a carboxylic acid functional group or a

30 primary or secondary amine functional group, or their
salts; and
- n is an integer between 3 and 10, preferably equal
to 3 or 4.

35 This polyfunctional compound (ii) 1s preferably an
aliphatic (linear or branched), cycloaliphatic or
aromatic hydrocarbon compound comprising at least

4 carbon atoms, particularly at least 5 carbon atoms,



from1l to 6 carbon atons; X1 is a carboxylic acid functional group or a 30
primary or secondary am ne functional group, or their salts; and n is an
i nteger between 3 and 10, preferably equal to 3 or 4. 35 This
pol yfunctional compound (ii) is preferably an aliphatic (linear or
branched), cwol »ad7ijhakeée or aromati c- wdrocar bon cecp@ERR0 COHiOBBEIIIBNg at
| east 4 carbon atons, particularly at |east 5 carbon atons, W) 2007/113262
- 7 - PO EP2QOHOREYS o d neparl |Gl 86 T@m Al dd, 100681 bofh AUME.whi ch
can conprise one or nore heteroatons. e heteroatons can be 0, S, N or P.
5 A can be aca@phybeneneér opolnpret hyglteneatadiscal , such as the ethyl, propyl
or butyl radicals, or a polyoxyal kyl ene radical, such as the
pol yoxyet hyl ene radical. 10 R can be a saturated or unsaturated and |i near
or branchedT&Fi pR&Ere2hPBS0EarbER Enaitm Eofpr Fsing from2 to 10 carbon
atons whigth can conprise a cycl ohexyl, a cycl ohexanoyl, a benzyl, a
napht hyl , an_ant hracenyl, a 15 bi phenyl, a triphenyl, a pyridine, a
bi pyri dine, & Cﬁ%&%ﬂ , Ia?ntwg%{l%, & fPL?rlé{HEetQVﬁl’ﬁ“c?pH’e%gl,g pufink, 28
qui nol i ne, atphenarthrene, aEyphyridy a byhihal oeyantalsa napht hakocyani n,
al, 3, 5-triazine, a -diazin a,2,3,5.6-tetraethyl pi perazine, a 20
pi perazi ne of° yPé??&%HﬁSP&Ivﬁ?g%gélhhn%?%% -\ ?ﬁepaP5?§8F¥F%E¥1ﬁ88e, as
exanpl e of paebytancti onal compounds (ii) carrying carboxylic acid
functioqﬁ5 groups X1, of 2,2,6,6-tetra(p 25 carboxyet hyl)cycl ohexanone,
di am nopropane-N, N, N , N -

R can be a saturated or unsaturated and linear or

branched aliphatic hydrocarbon chain comprising from
to 10 carbon atoms which can comprise a cyclohexyl,

cyclohexanoyl, a benzyl, a naphthyl, an anthracenyl,

2
a
a
15 biphenyl, a triphenyl, a pyridine, a bipyridine, a
pyrrole, an indole, a furan, a thiophene, a purine, a
quinoline, a phenanthrene, a porphyrin, a
phthalocyanin, a naphthalocyanin, a 1,3,5-triazine, a
1,4-diazine, a 2,3,5,6-tetraethylpiperazine, a

20 piperazine or a tetrathiafulvalene.

Mention may 1in particular be made, as example of

polyfunctional compounds (i1i) carrying carboxylic acid

functional groups X1, of 2,2,6,6-tetra(p-
25 carboxyethyl)cyclohexanone, diaminopropane-N,N,N’,N’ -
tetraacetic acid, 3,5,3",5"-biphenyltetracarboxylic
acid, acids derived from phthalocyanin and
naphthalocyanin, 1,3,5,7-naphthalenetetracarboxylic
acid, 2,4,6-pyridinetricarboxylic acid, 3,5,37,5"-
30 Dbipyridyltetracarboxylic acid, 3,5,3",5"-
benzophenonetetracarboxylic acid, 1,3,6,8-acridine-
tetracarboxylic acid, trimesic acid, 1,2,4,5-

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

35
Mention may be made, as example of polyfunctional
compounds (ii) carrying amine functional groups X1, of
nitrilotrialkylamines, in particular nitrotriethyl-

amine, dialkylenetriamines, in particular



tetraacetic acid, 3,5,3 ,5 -biphenyltetracarboxylic acid, acids derived
from pht hal ocyani n and napht hal ocyanin, 1,3,5, 7-napht hal enetetracarboxylic
acid, 2,4,6-pyridinetricarboxylic acid, 3,5,3,5 30

bi pyri dyltetracarboxylic acid, 3,5,3 ,5 - benzophenonetetracarboxylic acid,

1, 3, 6, 8-acri dongeotatsaear boxylic acid, grinesic aci ¢gcrie22d0br053119
benzenet et racarboxylic acid and 2, 4, 6- tri(aninocaproic acid)-1,3,5-triazine
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propane-1,1 triyl or propane-1,2,3-triyl radical and A represents a
pol yoxyet hyl ene radi cal. 15 Use may, for exanple, be made of Jeffam ne
T403(r) (pol yoxypropyl enetri anmine) frdftht sman as pol yfunctiona
conmpound according to the inventionFa g_mmnofunctlonal compound (iii) is
preferably an 20 aliphatic, cycloallphatlc or aromatic hydrocarbon
A—NH,
10
in which: R; represents a propane-1l,1,1-triyl or
propane-1,2,3-triyl radical and A represents a

polyoxyethylene radical.

15 Use may, for example, be made of Jeffamine T403®
(polyoxypropylenetriamine) from Huntsman as

polyfunctional compound according to the invention.

The monofunctional compound (iii) is preferably an
20 aliphatic, cycloaliphatic or aromatic hydrocarbon
compound comprising at least 2 carbon atoms and which

can comprise heterocatoms (O, S, N or P).

The monofunctional compound (iii) is preferably chosen
25 from the group consisting of: n-hexadecylamine,
n-octadecylamine and n-dodecylamine, acetic acid,
lauric acid, benzylamine, benzoic acid, propionic acid

and 4-amino-2,2,6,6-tetramethylpiperidine.

30 The polymerization of the process of the invention is
carried out in particular according to the conventional
operating conditions for the polymerization of
dicarboxylic acids and diamines, when the
polymerization 1s carried out 1in the absence of the

35 polyfunctional and monofunctional compounds.



conpound conprising at |east 2 carbon atons and which can conprise
heteroatons (0, S, N or P). The nonofunctional conpound (iii) is preferably
chosen 25 fromthe group consisting of: n-hexadecyl am ne, n-octadecylam ne
and n-dodecyl am ne, acetic acid, lauric acid, benzylam ne, benzoic acid,
propi oni ¢ acwd 2@TJ143a8Rno- 2, 2, 6, 6-t et maret hyl pi per pdTpep2 @7 /Hiss119

pol yneri zation of the process of the invention is <carried out in particular

according to o] Lar .Qpe i c it far | ynmerization
of dicarbox%b?@ gcpégpgﬁggg%gﬁgﬁeg?%ﬁggﬁ ?ﬁg EB@E@%Sgrzgpﬁgﬁqﬁs carried out
in the absence of heAging5 pokyfunctinerahrand nehof untheonal meoapeunds. WO

2007/ 113262 po?yipﬁggégﬁgQO7/Qéﬁ&égnd§UCh(?ﬁP0|ygﬁaiZaﬁ&ﬁ@f?§$€§§§a§an

conprise, brief heating the m xture of e nononers, pol yfunctional
conpounds (i FPMRAENABNOLUALt WORAI StésApBANASI( LPARTWPER SStireri ng and under

pressure,5 5 - mai phahekngihBe nixéur equndere pressie apdeskenreragyge for a
predeterm ned period of tinme and then releasing the pressure and
mai nt ai ni ng FBMPEraprEfeternicndd SF&HEFF oS iBRF 1t £ Bt atBf eLGFRBat er

than the nel tkngap@hht oththe prxkguee i Nnapartieuiatail@ivgder okt rogen or
under vacuum in order tgus to continuye the polynerization bg repoval of
the water fBFREATCTRENFEI FUNAT oRal tddpdtindg (GSYP St HohoP BfRgEFbnal 15
conpounds (i thanarehgreétecahby mdded at tthe begkonreg iof pheticular

pol ynerization,, In th%s case, the mxture_of the .dicargoxyl'g acig and

di ami ne nonolBF§Tand 6f °PRE 8ol yFUREE T oRAF EBpotRdsCEFFY ahds o

nonof unct i onabntconpoutits (ddliymdsi gzd]yorer bgedre®Ov&h exi t ithg f wetrethe
polynerizatiggrmgge pol ymer can be

The polyfunctional compounds (ii) and monofunctional
15 compounds (iii) are preferably added at the beginning
of the polymerization. In this case, the mixture of the
dicarboxylic acid and diamine monomers and of the
polyfunctional compounds (1i) and monofunctional
compounds (iii) is polymerized.
20
On exiting from the polymerization, the polymer can be
cooled, advantageously with water, and extruded and

then cut up in order to produce granules.

25 The polymerization process according to the invention

can certainly be carried out continuously or batchwise.

In the polymerization process of the invention, use 1is
made of 0.05 to 0.5 mol%, preferably of 0.2 to
30 0.5 mol%, more preferably of 0.25 to 0.4 mol%, of
polyfunctional compounds (ii), with respect to the sum
of the number of moles of constituent monomers of the
polyamide, 1in particular 0.25, 0.5, 0.1, 0.15, 0.2,
0.25, 0.3, 0.35 and 0.4 mol%.
35
In the polymerization process of the invention, use is
made of 0.2 to 2 mol%, preferably 0.5 to 2 mol%, more
preferably of 0.5 to 1 mol%, of monofunctional

compounds (iii), with respect to the sum of the number



cool ed, advantageously with water, and extruded and then cut up in order to
produce granules. 25 The polynerization process according to the invention
can certainly be carried out continuously or batchwise. 1In the

pol ynmeri zati on process of the invention, use is nade of 0.05 to 0.5 nol %
preferably okoO2@7/a13060.5 nol % nore poeferably of p@T2Briao7).04300b% oOf

pol yfunctional conpounds (ii), with respect to the sum of the nunber of

nol es of con t o] I ide, - i a 9. 2 0.5,
0100 15, 005, G5 Up. 3eng asuEng gRHR a5 PO DT 258 o
process of t herthgehekof, 4usé -bs Onédeoeﬁ,0028tén2 ﬁvB%ﬁOéFeferably 0.5to 2
nol % nore preferably of 0.5to 1 M1% of nonofunctional conpounds (iii),

with respect to the sumof the nunber WO 2007/113262 - 10 -
PCT/ EP2007/ 088219 16f mblrédsrldonst iMagent rdfnomet s oL ¢Per pbPyani €€, in

particul a Ogél @uﬁct@oﬁalo 7coflp8uand O. ?1HP|96aﬁ§e i SoRbehigrabbyamade of a
proportion o g yfunctional conpounds 1) .and .nonof uncti onal, conpounds

(iii) which 68@9§U9Hé f SELdOWRG CPeP ?W§n§ﬁ?pf°l@ﬁ@ﬁ89xrka?Fﬁ@ﬁ§l6¥ bet ween

0.1 and 4, with: nCpa fp}wmmqr/rmmﬁqﬁesgeq;fwd@]l yfuncid®onal conpounds 10
(ri), nChD t he punber of noles of nonofunctional conpounds (iii), and FX1
t he nunber oWlFEnctlonal groups Xl of the polyfunctional conpound (ii). 15
Accor di ng tonthe ithenhuabert hef madilkisedo polpyarirde c tireef=ar abbypexhibi ts a
Vi scosi t |nﬂex in solution of between 80 and 120, according to standard

| SO 307

nCmo the number of mocles of monofunctional compounds
(iii), and

FX1 the number of functional groups X1 of the
polyfunctional compound (ii).

15

According to the invention, the modified polyamide
preferably exhibits a viscosity index in solution of
between 80 and 120, according to standard ISO 307 (with
0.5% of polymer in solution in 90% of formic acid, at a

20 temperature of 25°C), in particular between 85 and 110.

Another subject matter of the present invention is a
composition comprising at least the polyamide as
defined above.

25
Preferably, the polyamide of the invention is used as
matrix in this composition, 1in particular in order to

produce molded articles.

300 It may be advantageous, 1in order to improve the
mechanical properties of this composition, to add to it
at least one reinforcing and/or bulking filler
preferably chosen from the group consisting of fibrous
fillers, such as glass fibers, inorganic fillers, such

35 as clays, kaolin or reinforcing or thermosetting
nanoparticles, and fillers in the form of powder, such
as talc. The degree of incorporation of reinforcing
and/or bulking filler is 1in accordance with the

standards in the field of composite materials. It can,



0.5% of polyner in solution in 90%of formc acid, at a 20 tenperature of
25C), in particular between 85 and 110. Another subject matter of the
present invention is a conposition conprising at |east the polyam de as
defined above. 25 Preferably, the polyam de of the invention is used as

matrix in thws gepaliskiean, in particular in order tecTpepoce/ omlided
articles. 30 It nmay be advantageous, in order to inprove the nechanical

properties of. _thi sitjon, to,add to i t. | east _one reinfgreing
Bndlor bul ki 68511 PFERPTor ef B abfy Lrdceh f‘%%mf?lr%elegrr oS cansitSti Agof
fibrous filbeesersudly ast gl @ssof iMeér,s,innprganiolbil lertsieesuchl 36nds cl ays,
kaolin or reigpkorcing or thernosetting nanoparticles, and fillers in the
form of powder, such as talc. The degree of incorporation of reinforcing
and/or bulking filler is in accordance with the standards in the field of

conposi t & matar bals + ibh %n,th\@)n?&:pi@i]é@g&;lyaxﬂ-ﬂdé FETLER200¢£Q83L419  for
exanpl e, be a degree of filler of 1 to 80% " preferably of 10 to 70% in
particul ar bé&bfeerf 3P 1®D0. S8 n AHAHISEh t 91¢ he OfpdiTGER) pBILY&Hi de of

the inventiopolyhBe sCOopReFielria®n yC R 16AMRHESE 0N Rlo 1IARNE dther  pol ymers,
preferably polyam des or copol yam des. The conposition according to the
invention can 10 additionally conprise additives conventionally used in

the manuf act uhe of cpabyant denconpasiddions i pbendeget 0 i hedwidged. cihus,
rent Lon, [ B rade o lubLigants, thame, Lot ardents plasiclzeis L e
such as opti ahal Iyamgraddedrel ast gnelrgamidghtoapdsat i cheatistabddd zeps,
antiOXidantsbeaQ%éfégé!C%ﬁnﬁglOﬁ%ﬂ%ibn. may be made of lubricants,
flame retardants, plasticizers, nucleating agents,
catalysts, agents for improving the impact strength,
15 such as optionally grafted elastomers, light and/or
heat stabilizers, antioxidants, antistatics, colorants,
mattifying agents, molding aids or other conventicnal

additives.

20 These fillers and additives can Dbe added to the
modified polyamide by standard means suited to each
filler or additive, such as, for example, during melt

blending or polymerization.

25 The polyamide according to the invention can also be
used as matrix 1in a composition comprising a high
proportion of additives of masterbatch type intended to

be blended with another thermoplastic composition.

30 The polyamide according to the invention can also be
used, as additive or as blend, in particular in order
to confer certain properties, in particular rheological
properties, 1in compositions comprising a thermoplastic
polymer, in particular a (co)polyamide, as matrix. The

35 polyamide according to the invention is then generally
melt-blended with thermoplastic polymers. Use may in
particular be made of a proportion of between 10 and
90% by weight of (co)polyamide, such as a linear

(co)polyamide, preferably from 30 to 80% by weight,



mattifying agents, nolding aids or other conventional additives. 20 These
fillers and additives can be added to the nodified polyam de by standard
means suited to each filler or additive, such as, for exanple, during nelt
bl endi ng or polynerization. 25 The pol yam de according to the invention can
al so be usedoasootetrilzelkn a conpositi-on2cenpri sing @chri/gh20@r asantvon of
additives of masterbatch type intended to be bl ended wi th anot her

t her nopl asti ¢ . i.tian. .30 e i rdi t he i 1t.Lon can
al's0 bo used he AR T ve tr e brorit PRCRarrran o7 | nosr Bet VAR Ckont or
certai n properti eslypnigar iccoirai nohéol Gdiccanvepitdperti es, in conpositions
conprising a thernoplastic polyner, in particular a (co)polyamde, as
matri x. The 35 poiyam de according to the invention is then generally

nel t - bl ended Thiet § MRESAGHICASt 18 FRIAMEr L0 U neyv ¢t 1 par €#eubP&r uB&dmade of

a proportsonagf hetweaemglO rand ri20% by, weight pic(40) pel yaRydaececsteh as a
| i near (co)pol yam de, Pr eferably from30 to 80% by wei ght, WO 2007/113262 -
12 - PCT/ EP20807F058819 TOF t K%°88P6ct 1o Wife PHERRTPF6BBr tilonasficles

(co) pol yam debtandepol yigyr da rdecaridinng #61&bhegj nvesit i onniEheieanpesit i ons
according to trlleé_i nveg)tion can ,be use% 5 as st.artigt% materjal in the field
of engi neeri AgTIpPdst P¥s SXGH SdPEmSI e Bivh St USrEpaPati "o M B &k ¢l es

obtai ned by injection nolding, by injection/blow nolding, by extrusion or
by extrusion/bl ow nol ding. 10 According to st.andard epbodi nent., .t he

nodi f i edisé pof V&R dé s ext r uded >R ﬁégf or %cﬁd[lﬁbe 2t,’ fo%%xa%géflieﬁ a

tw n-screw exbrlysimanedeld cextmded anethsulisequert | yodst Fotoegraplkees. The

nol ded conponents _ areg -qp_sg,azﬂygzgptly Q{%gyc&g byo®l Ling the;gpranules 15
produced above and feecﬁslng t he corrpeo3| |oln, in ?%g ' . a
subsequently cut 1into granules. The molded components
are subsequently produced by melting the granules
15 produced above and feeding the composition, 1in the

molten state, to injection molding devices.

Specific terms are used in the description so as to

facilitate the understanding of the principle of the
20 invention. Nevertheless, it should be understood that

no limitation on theos scope of the invention is

envisaged by the use of these specific terms. The term

“and/or” includes the meanings and, or and also all the

other possible combinations of the elements connected
25 to this term.

Other details or advantages of the invention will
become more <clearly apparent in the 1light of the

examples below, given solely by way of indication.

30
EXPERIMENTAL PART
Example 1: Manufacture of the polyamides
The polymerization is carried out in a heated autoclave
comprising stirring means.

35
11.111 kg of N salt (equimolar amount of adipic acid
and hexamethylenediamine), 81 g of 2,2,6,6-tetra(p-
carboxyethyl)cyclohexanone (0.25 mol%), 80 g of benzoic

acid (0.78 mol%) and 40 g of antifoaming agent



nolten state, to injection nolding devices. Specific terns are used in the
description so as to facilitate the understanding of the principle of the
20 invention. Nevertheless, it should be understood that no limtation on
t heos scope of the invention is envisaged by the use of these specific

ternms. The teoneodandies? i ncl udes the meani ngs and, rarr/ardoet sus3alile t he
ot her possible conbinations of the elenents connected 25 to this term

Q her detai | %ﬁgﬁc%‘iéﬁ%ﬁge% Of By ”c"e“E:]k&“aYY't'o'claQr COf tllim% ﬁlt%%” y

apparent int exanp | es’ i'vén so Ie

i ndi cation. 3@ EXPER&WENTM@tPARBtEﬁaﬁﬁM@eratNHﬁuKébﬁﬂké3of the polyanldes
The polynerization is carried out in a heated autoclave conprising stirring
means. 35 11.111 kg of N salt (equinolar anount of adipic acid and
hexanet hyl enédicane)ur®l gebf SEIZI86t et ¥ al £8Lc€arisoxy et RYPFEREIGRexanone

(0.25 molo), B0 ggotchbanzpie 780 dtilsHAdrlsd and A9 gLofh@ntidparkng agent
WO 2007/ 113262 - 13 - PCT/ EP2007/ 05311 (Sllcolapse) are added to the

aut ocl ave wi this [ef@edatyfr egiadtd Mr&d Wattert Ot Za 18 MSer at ure of 90C. The
m xture, set stirring, is heated to a tenperature 5 of 280C under 7.5

at nospheres. %% is miintained at this te er at gﬂd press%re f%é 2 hours.
The pressure "8 sBBESEGUERL | § Sr e FUOEE AR tten T ch t 38%ave e skt with
ni trogen for aonecandea hal fsweld heuts whidege nfairnidige t Badt erpesattur e at

280C. Th t t f 0.5
atnnsphef%sy 6$ggh§’ ”ﬁ?_ %ﬁgkﬁ§P38§C§§} n€$£?§?§gﬁg%q%%nf¥@8 Q? Ebgdoln t he
form system 1s subsequently placed under vacuum,

pressure of 0.5 atmosphere, for one hour.

The molten polymer is subsequently extruded in the form
15 of rods, then rapidly cooled with water and cut up into

granules.

Various polymers are synthesized in this way by varying
the proportion of the polyfunctional and monofunctional

20  compounds.

Example Cl corresponds to a linear polyamide 66
manufactured 1in the absence of polyfunctional and
monofunctional compound.

25

Example 2: Polyamide properties

The characteristics, rheological properties and
mechanical properties of these polymers are collated in
table 1 Dbelow. Test specimens produced by injection
30 molding are manufactured in order to measure some of

the properties.



15 of rods, then rapidly cooled with water and cut up into granules.
Various polyners are synthesized in this way by varying the proportion of
t he pol yfunctional and nonofunctional 20 conpounds. Exanple C corresponds
to a linear polyam de 66 manufactured in the absence of pol yfunctional and
nonof unct i onab zoopausde225 Exanpl e 2- Pel yam de properyERsodh&53119
characteristics, rheol ogical properties and nechanical properties of these
polymers are collated in table 1 bel Jest speci nens produced by
injection 30 nol ding are manuf acture%er to neasure some of the
properties. WD 2007/113262 - 14 - PCT/EP2007/053119 Table 1 d 1 2 3 4

Content of 0 0.25 0.3 0.25 0.4 polyfunctdiongl gonppung (npl % Congent of O
0.78 0.8 0. 608 monofunctionmal—conpaund(ngt99— N2 50183 141514
(meqg/ kg) CODH 70 190c@m5nB0oR22 (meq/ kg) WI| @4259p 8731020160 |(2)4Mmelt
flow index (2),8,43n2t48n2132038B0ub@ 10 m n) |Notched Izod jnpact 5.7 3,7 3.5
3.9 3.6 (kJ/nR)
(mol%)
Content of 0 0.78 0.8 0.6 0.8
monofunctional compound
(mol%)
NH; 50 13 14 15 14
(meq/kg)
COOH 70 190 205 180 222
(meq/kg)
VI 142 92 87 102 100
(1)
Melt flow index (2) 8 43.2 42.5 32 39
(g/10 min)
Notched Izod impact 5.7 3.7 3.5 3.9 3.6
(kJ/m?)
Unnotched Izod impact - 72 60 63 78
(kJ/m?)
Tensile strength 55 75 67 75 70
(N/mm’)
Elongation 30 2.7 2.7 3.2 2.7
(%)
Tensile modulus 3100 3410 3110 3080 | 3010
(N/mm?)

(1) Viscosity index, measured from a 0.5% solution of

polymer dissolved in 90% formic acid, according to
5 standard IS0307

(2) Melt flow 1index (MFI), determined according to

standard ASTM D1238, measured in ¢g/10 min at 275°C

under a load of 325 g

10 The contents of acid and amine end groups are
quantitatively determined by potentiometry, the Izod
impacts are measured according to standard ISO 179/1eU
and ISO 179/leA and the tensile strength, the



Unnot ched 1 zod inpact - 72 60 63 78 (kJ/nmR) Tensile strength 55 75 67 75 70
(NNm2) Elongation 30 2.7 2.7 3.2 2.7 (% Tensile nodulus 3100 3410 3110
3080 3010 (N mmR) (1) Viscosity index, neasured froma 0.5% sol ution of

pol ymer dissolved in 90%form c acid, according to 5 standard |1S0307 (2)
Melt flow index20MFf)132kx ermi ned accordisng to st andeoT/ERSTM DA28BL9
measured in g/ 10 mn at 275C under a load of 325 g 10 The contents of acid

and ami ne end, ant ti ter en Qc[gj} t he
| zod |rrpacts ar asure gccoerﬁdgnggtgégétgndér{ggqﬁééb 78¥%eotn{ea ]’1@@0
179/ 1 eA and taweaushisid € steterddrd thed WG 2o07/a 1326 ratggre of 23°C.

PCT/ EP2007/ 053119 el ongation and the tensile nodulus are neasured
according to standard | SO 527 at a tenperature of 23C. Exanple 3:

Fi || er - conpr iEiafp khmrosT it h I St | S eohpr 3% ng, as pol yani de
matrix, the mﬁp@m&%mn@&ﬁﬁwgﬁﬂgabow@ P& er ged wethi20% bhe wei ght
of glass fibers rrelt bl engl ng in a twn-screw extruder  of

Ver ner - Pf | ei d%prléfa AR Y PR G PRETeAPPHE AIED=HB)I9he"§Fass Ofi Rif s are

Vetrotex 99B. wéﬁ@atl%ie@]fm$ ofniparaneiyemslar plasdiakl aws:a extirmisd ofew
eed of the

Lomperature Wil Bk 1k opRL G PEaliLa 220, 2800, Totgt enal, spead of the

the notor torigie=-3nd t heherot 9t asst paibabsor bed valeyroj:éxaccfmraj.l ngieo t he

pol yam d%. 'I'ehxecrpursolpertl epsaroa{‘métheersfl |1 o corgpsri sifnotalcoow@oa t| NS sion
temperature with an increasing profile 235-280°C;
rotational speed of the screw: 260 revolutions per
minute; throughput of the composition: 40 kg/h; the
motor torque and the motor output absorbed vary

15 according to the polyamides.

The properties of the filler-comprising compositions
are collated in table 2 below. Test specimens produced
by 1injection molding are manufactured in order to

20 measure some of the properties.



are collated in table 2 bel ow. Test specinens produced by injection nolding
are manufactured in order to 20 neasure sone of the properties. WO

2007/ 113262 - 16 - PCT/ EP2007/053119 Table 2 d 1 2 3 4 Melt flow index
2.8 16.5 18 11 13 (3) (g/10 mn) Notched lzod 17.8 18.4 18.8 17 18 i npact
(kJ/ n2) Unnwocheal /126d692 86 90 81 82 1gnpact (kJ/ nm2cr/Eensilmshanse 224
244 251 233 247 (N mR) Elongation 2.7 2.3 2.5 2.2 2.3 (0) Tensile nodul us
15 300 15 100 16 300 15 400 16 300 (), Spiral test 33 45 48 40 45 (cm
Surface poor very very very very appearance good good good good Mot or
torque 50-55 30-35 30-35 30-35 30-35 (N nm Mtor output 26 16 16 17 16
absorbed (A) (3) Melt flow indexc{M-l|), detennm ngd accorgding|to 4standard

ASTM D1238, rreastred—+rm—gri0—min—at 2456 —5—tmder—a Hoad—of—2166—g—THe
surface appealancefilowassdsged vizs@al l|y;1¢ he spi rld 11 13
(3)
(g/10 min)
Notched Izod 17.8 18.4 18.8 17 18
impact
(kJ/m?)
Unnotched Izod 92 86 90 81 82
impact
(kJ/m%)
Tensile force 224 244 251 233 247
(N/mm?)
Elongation 2.7 2.3 2.5 2.2 2.3

(3)
Tensile modulus | 15 300 | 15 100 | 16 300 | 15 400 | 16 300

(N/mm?)
Spiral test 33 45 48 40 45
(cm)
Surface poor very very very very
appearance good good good good
Motor torque 50-55 30-35 30-35 30-35 | 30-35
(N/mm)
Motor output 26 16 16 17 16
absorbed
(A)

(3) Melt flow 1index (MFI), determined according to
standard ASTM D1238, measured in g/10 min at 275°C
5 under a load of 2160 g

The surface appearance 1is assessed visually; the spiral
test makes it possible to quantify the flowability of
the compositions by melting the granules and by
10 injecting them into a spiral-shaped mold of semi-
circular cross section with a thickness of 2 mm and a
diameter of 4 cm, in a BM-Biraghi 85T press at a barrel

temperature of 275°C, a mold temperature of 80°C and an



test makes it possible to quantify the flowability of the conpositions by
nmelting the granules and by 10 injecting theminto a spiral-shaped nold of
sem - circular cross section with a thickness of 2 mmand a dianeter of 4
cm in a BMBiraghi 85T press at a barrel tenperature of 275C, a nold
tenperature wb B8OC /and2an WO 2007/ 1132627--17 - PCT/ BR208F2 OGR4 E3110nj ecti on
pressure of 80 bar (the result is expressed as length of nold correctly
filled with rigglecgggnosg%f‘ésqﬂ}re 5??%.*69'1:%43 (fx#é' CEsGOEPriS! B9 38%88' tions
conprising a end of “I'inear polyam de and of polyam de according to the

i nventi on Composi tengshconpfi singld he qeulneatilde off iéXapl ewd th( PAtAE and
various propepkieas+9tnpol yamde 66 (PA d) 10 are manufactured by nelt
blending in a tw n-screw extruder of Werner-Pfleiderer ZSK 40 type with
venting (L/D=36), in the presence of 30% by weight of glass fibers. The
extrusi ors papapRbees Aarepasi Eplt ris€X§rushonstienperatdsfo M § h@na

i ncreasing profite 25015 285C, rotational speed of the screw. 26

revol utions PpERInChutld et ARIMARLBF aHe %‘grﬁ%]sﬁ’fl”f‘b‘ﬁ‘? A6CREFRNIt 8  not or
torque and theemhoeneybput absorbed vary according to polyam des. 20 The
properties of, the filler-conprising conpositions are collated in table 3
below. Test SHEEPALSOBFodGealL 5 o] agts orP Mo AT ar 8% maRGFEBLGr 4d i n
order to neasare)saenel ofatheupropepdresonN0o200H1VEIAGR2 -6d8(PA C1)

PCT/ EPZOQJ/ 053119 Ta%l et3 4d5 % 7 Pgltya i de 1100% 80% PAztl + 70% PA 4 + 50%
PA 4 + conpdsfti BAVPACE HGTEPACH 3694 PACCE809PATEI Vel FTSW EY 11.5 10

8.1 extruder of Werner-Pfleiderer ZSK 40 type with venting

(L/D=36), 1in the presence of 30% by weight of glass
fibers. The extrusion parameters are as follows:
extrusion temperature with an increasing profile 250-
15 285°C; rotational speed of the screw: 260 revolutions
per minute; throughput of the composition: 40 kg/h; the
motor torque and the motor output absorbed vary

according to polyamides.

20 The properties of the filler-comprising compositions
are collated in table 3 below. Test specimens produced
by injection molding are manufactured in order to

measure some of the properties.



index (3) (g/10 m n) Notched 11 10 11 11 Charpy inmpact (kJ/n2 ) Unnotched
45 50 54 67 Charpy inpact (kJ/n2) (3) Melt flow index (MFl), determ ned
according to standard ASTM D1238, neasured in g/10 mn at 275C 5 under a

| oad of 2160 g The Charpy inpact is neasured according to standard | SO
179/ 1 eA. 10 wWo 2e0Maseréed that the addisi en of |ine@cTgabyan 4538689 to the
pol yam de according to the invention nakes it possible to enhance the
mechani cal properties of the resultiggcomposition, wthout negatively
affecting its nelt flow index. 15 Exampte5: Mnufacture and properties of
nodi fied polyam des Mdified polyamdes according to the invention are

manuf act ured as described ingexample 1 agcordiing togthe 20 proportians of
t he nononer s~ of test 4 andw thadgi tTom of —5jor 0% by werghit—of
capr ol act am ( PRUgAH S aci ngl 0% or 10R*yAwneéi ght 70F N shal't ) .SOMOPR0H7f 113262 -
19 - PCT/ EP2Q0£/ 05341, | Thepgol ten | pobynel dis |suksegdent!y exirpded iin the
form of rods; diry coofed|{imwater and cut up rnto granuies. 5 The
characteristi¥81trHevl ogi cal Lproperti edlahd nechani®al propertiles of| these
polynmers are ¢phdated in
(g/10 min)
Notched 11 10 11 11
Charpy
impact
(kJ/m*)
Unnotched 45 50 54 67
Charpy
impact
(kJ/m?)

(3) Melt flow 1index (MFI), determined according to
standard ASTM D1238, measured in g/10 min at 275°C
5 under a load of 2160 g

The Charpy impact is measured according to standard ISO
179/1eA.

10 It is observed that the addition of linear polyamide 66
to the polyamide according to the invention makes it
possible to enhance the mechanical properties of the
resulting composition, without negatively affecting its
melt flow index.

15

Example 5: Manufacture and properties of modified

polyamides

Modified polyamides according to the invention are

manufactured as described in example 1 according to the
20 proportions of the monomers of test 4 and with addition

of 5 or 10% by weight of caprolactam (thus replacing 5

or 10% by weight of N salt).



the table below. Table 4 10 C1 4 8 9 CaprolactamO O 5 10 (% by wei ght)
Melt flow 8 32 31 32 index (2) (g/10 mn) Notched 4.5 3.4 4.2 4.6 Charpy
impact (kJ/nm2 ) (2) Melt flow index (MFl), determ ned according to
standard ASTM D1238, neasured in g/10 mn at 275C under a |load of 325 g WD
2007/ 113262 wo28007/MAABR2ER2007/ 053119 -WHAT-1S CLAI MEBCIrFEP1007 q5al1gam de
capabl e of being obtained by polynerization in the presence of at least: 5
(1) dicarboxylic id.a i am r j lts, (LI om 0. 05
to 0.5 nol %%bbamgg:tgpu%%tl%%g r?Lescorrpoun cnotqni}/ri%s{%d%\?@l %Izs%ﬁé %a%éti onal
groups X1, @ift Woosspedien orghedskimcoPlehle nunbetebf angl egitofup 19nto
constituent gppaEees.of the polyamde; (iii) from0.2 to 2 nol%of a

nonof uncti onal conpound conprising a functional group X2, with respect to
the sum of the nunber of noles of constituent nononers of the pol yam de;
15 the functirgral @heupet¥kiand 063 beingLAIdioal i ¢ pebgertuast i onal groups
or am ne functional gr oups capable o reacti nlg wi th the di f?r bOéyLi c acid
and di ani ne mechanical properties of these polymers are collated” in

the table below.

Table 4
10

Cl 4 8 9

Caprolactam 0 0 5 10
(3 by
weight)
Melt flow 8 32 31 32

index (2)

(g/10 min)
Notched 4.5 3.4 4.2 4.6
Charpy

impact
(kJ/m%)
(2) Melt flow 1index (MFI), determined according to
standard ASTM D1238, measured in g/10 min at 275°C

under a load of 325 g



mononers (i) and of form ng an am de bond; when the pol yfunctional conpound
(ii) conprises 20 functional groups X1 of carboxylic acid type, the

nonof uncti onal conmpound (iii) conprises a functional group X2 of carboxylic
acid type; and when the pol yfunctional conpound (ii) conprises functional
groups X1 of wan2ooy/mypes2t he nonofunctiohal 25 conpeuunde$2007)/0660pei Ses a
functional group X2 of amne type. 2. The polyamde as clainmed in claiml1,

characterized in that the congiHiley¥ IR SLf the pol yamide of 30
di carboxylic acid type are alléﬁia-t-r:—m-om-rand conprise from4 to 12
carbon atons. 3. The polyamde as clained in claiml1l or 2, <characterized in

that the constitugnt nopomel§eof dNepBS pojsyam.de of db%@ari‘%ebypebﬁre
al i phatic or aromatic and conprise from4 to 12 carbon atons. 4. The

pol yani de asPeldlfedzphiaRy1Bnéhef PerpgRAEC10foat3le@Raract eri zed in that the
constituent mpnomersqotaWeo2Q07£113263 - 22l - AGHERZ0MIH63AY, the

pol yam de are adi pi c.acid and hexanet hyl enediam ne, or their salts. 5. The
pol yani de astBFafnédlfA-any one of clains 1 to 5 4, characterized in that
the pol yfunctional cempaund.obii)d s o.epmnesent esk byat heoyenenatibpamul a (1):
R-[ A-X1], (1% 10 ia which:, Ris an a]Ini$hatic él i near o][ branched%

cycl oal i phat FEMBPUBForfetTRE Hythtbcdrbors +adi Cal - eohhr et ngd " A%ast  t wo
carbon at onswand whgbecan tconpei seuone for tiver enleber oaiONEolEs -0A IS a

coval ent, bond or. an aliphatic hydrocarbon .radi.cal which can conprise one or
nor e hetledrjanSIrlng,tlgl‘r%ﬁnlC PCRMES lpi%sgéef PSMY 830 carbon at ons:

(11i1) from 0.2 to 2 mol% of a monofunctional compound
comprising a functional group X2, with respect to the
sum of the number of moles of constituent monomers of
the polyamide;

15 the functional groups X1 and X2 being carboxylic acid
functional groups or amine functional groups capable of
reacting with the dicarboxylic acid and diamine
monomers (i) and of forming an amide bond;

- when the polyfunctional compound (ii1) comprises

20 functional groups X1 of carboxylic acid type, the
monofunctional compound (iii) comprises a functional
group X2 of carboxylic acid type; and
- when the polyfunctional compound (ii) comprises
functional groups X1 of amine type, the monofunctional

25 compound (iii) comprises a functional group X2 of amine

type.

2. The polyamide as claimed in claim 1, characterized
in that the constituent monomers of the polyamide of
30 dicarboxylic acid type are aliphatic or aromatic and

comprise from 4 to 12 carbon atoms.

3. The polyamide as <claimed in claim 1 or 2,
characterized in that the constituent monomers of the
35 polyamide of diamine type are aliphatic or aromatic and

comprise from 4 to 12 carbon atoms.

4. The polyamide as claimed in any one of claims 1 to

3, characterized in that the constituent monomers of



X1 is a carboxylic acid functional group or a primary or secondary am ne
functional group, or their 20 salts; and - nis an integer of between 3 and
10. 6. The polyam de as clainmed in any one of clains 1 to 5, characterized
in that the pol yfunctional conpound 25 (ii) is an aliphatic, cycloaliphatic

or aronatic hydzoceriigrseonpound conprising at | east péTgePbOOV At53B9 Whi ch
can conprise one or nore heteroatons. 7. The polyam de as clained in any one

of clainms 1 ....characterjzed in_ that e ctional ound

(i) carryin%ggaﬁgégﬁpﬁ%%a%ﬁﬁifﬁ%éﬁf%ﬁ%%“%r%%%sh§§£¥éHRX%Sggﬁl?ﬁgﬁgfhe group
consi sting obr 2hgie, 6aflésra( 13- carboxyet hyl)cycl ohexanone,

di am nopropane-N,N,N , N - tetraacetic acid,

3,5,83",5" -biphenyl tetracarboxylic 35 acid, acids derived from phthal ocyanin
and napht haPecyafiPf, PP 1328 i7engshtHal i@est ety s boxg| P€ chei@s 1 to

2,4, 6-pyrd di pet ricarboxytige@ciidy, 3nac3 uiie - PRI tei1acaphgyuhbc aci d,
3,5,3,5" -benzophenone- tetracarboxylic acid,

1, 3, 6, 8-acri dithet éfr 4ERFESRYICE WD 20670818762 forpulapd/EP2007/ 053119
acid, trimesic acid, 1,2,4,5-benzenetetracarboxylic acid and

2,4,6-tri(am nocaproic acid)-l,S,?-trizzine (TACT). 5 8. The pol yam de as
claimed in any one of clains 1 £6 12741 mar act editzed in that the

pol yfunctional conpound (ii) carrying am ne functional groups X2 is chosen
from thg group ﬁon%Lsting of: nitrilotrialkylam nes, in particular

ni trotriet hyFAn'R&C1di al kyl enetriamines, in 10 particul ar

di et hyl enetriram ne, lisshexanet hylieheticam néinteiral kgkenebetnahedeés and

Ze;;n?‘ﬁ'og%"he“%gf%g%%ri"' g%%g.itch.e al kyl eng pret er abl%’ycprgi@agrbgﬁ hy a8 cal

- yl -"1,/8-0Ctanedi am ne,” mel am ne, ” “conpounds originating rromthe

reaction of comprising at least two carbon atoms and which can
comprise one or more heteroatoms;

15 - A is a covalent bond or an aliphatic hydrocarbon
radical which can comprise one or more heteroatoms, and
which comprises from 1 to 20 carbon atoms;

- X1 1is a <carboxylic acid functional group or a
primary or secondary amine functional group, or their

20 salts; and

- n is an integer of between 3 and 10.

6. The polyamide as claimed in any one of claims 1 to
5, characterized 1in that the polyfunctional compound
25 (11) is an aliphatic, <cycloaliphatic or aromatic
hydrocarbon compound comprising at least 4 carbon atoms

which can comprise one or more heteroatoms.

7. The polyamide as claimed in any one of claims 1 to
30 6, characterized in that the polyfunctional compound
(ii) carrying carboxylic acid functional groups X1 1is
chosen from the group consisting of: 2,2,6,6-tetra(p-
carboxyethyl)cyclohexanone, diaminopropane-N,N,N’ N’ -
tetraacetic acid, 3,5,3’,5" -biphenyltetracarboxylic
35 acid, acids derived from phthalocyanin and
naphthalocyanin, 1,3,5,7-naphthalenetetracarboxylic
acid, 2,4,6-pyridinetricarboxylic acid, 3,5,3",5"-
bipyridyltetracarboxylic acid, 3,5,3",5"-benzophenone-

tetracarboxylic acid, 1,3,6,8-acridinetetracarboxylic



15 trimet hyl ol propane or of glycerol with propylene oxide and am nation of
the end hydroxyl groups of general formula: /AANHZ R -A-NH2 A-NHZ 20 in
which: Rl represents a propane-1,1,1-triyl or propane-1,2,3-triyl radical
and A represents a polyoxyethylene radical. 25 9. The pol yam de as cl ai ned
in any one ofwockaompiil3zze® 8, characteri2zed in that tier/mpeobuycsssal
compound (iii) is an aliphatic cycloaliphatic or aromatic hydrocarbon

conpound conpy % ng g&l}ngg &on at gy -anpd which o 32 %Ioz'ﬂ%rngﬁ? .

heteroatons o as cl'aired i n "any one 9,
characteri zedaqlni t mandt hg ﬁnﬁommé@m@naﬁa@@ﬁpsun@u@ i[d) 3,9 dhoganfe om t he
group consi stimgof: n- hexadecyl am ne, n-octadecyl am ne and n-dodecyl am ne,
35 acetic acid, lauric acid, benzylam ne, benzoic acid, WD 2007/113262 - 23
- PCT/EP2007/053119 propi onic acid and 4-am no-2, 2, 6, 6-tetranet hyl -

pi peridineg. Il TW%dﬂﬁd&yﬁﬁ¥8@5a§|@1@Fﬁe&n1@n¥n$n©n@fo@'@M@iﬁ%tﬂ)mﬁ 10,
characterlzed in that the functjonal groups Xl t he pol yfuncti onal
conpound (ii)/-an@"EREcLGRLEREnat? df €ofP et Wbt et | GREIPWpound

(iii) are ident) calrrlihdZamihe p@ﬂwamﬂglagr@hpsrrﬁd |l@ @h}bs@mﬁ faforcl ainms 1
to 11, charqﬁ}erlzed in that, use is ng % % g nmol, % of .
pol yf unct i ona Rifis ¢PRIShilf r8 pecpltfé Phélg ﬁV&Fmﬁﬁgsnunﬂé} of

nol es of COﬂ&HﬁﬂuﬂﬁlamDnQMEbsr@bthh&am@hﬁamdMﬁlkylenetrlamlnes, in
10 particular diethylenetriamine,
bishexamethylenetriamine, trialkylenetetramines and
tetraalkylenepentamines, the alkylene preferably being

ethylene, 4-aminoethyl-1,8~octanediamine, melamine,

compounds originating from the reaction of

15 trimethylolpropane or of glycerol with propylene oxide

and amination of the end hydroxyl groups of general

formula:

A-——NH
R,~—A—NH,
A—NH,
20
in which: R; represents a propane-1,1,1-triyl or
propane-1,2,3-triyl radical and A represents a

polyoxyethylene radical.

25 9, The polyamide as claimed in any one of claims 1 to
8, characterized in that the monofunctional compound
(1ii) is an aliphatic, cycloaliphatic or aromatic
hydrocarbon compound comprising at least 2 carbon atoms
and which can comprise heterocatoms.

30
10. The polyamide as claimed in any one of claims 1 to
9, characterized in that the monofunctional compound
(iii) 1is chosen from the group consisting of: n-
hexadecylamine, n-octadecylamine and n-dodecylamine,

35 acetic acid, lauric acid, benzylamine, benzoic acid,



15 13. The polyam de as clained in any one of claims 1 to 12, characterized
inthat use is made of 0.5 to 1 nol % of nonofunctional conpounds (iii),
with respect to the sumof the nunmber of noles of constituent nonomers of
20 the polyam de. 14. The polyanmi de as clainmed in any one of clains 1 to

13, charact ewbzesbimnizkak use is made-of3a-proporti omcreepedyfoszatbonal
conmpounds (ii) and nmonofunctional 25 compounds (iii) which obeys the

fol |l owi ng rekgé%ggﬁglp %Qgﬁo X Eé&)/ncynaﬂi geﬁmge? QB%e%g%%éFH th: nCpo

t he nunber o es Tof po ncti onal conpounds nunber of
mol es of nonofipactidonal conpounds (iii), and FX1 the nunber of functional
groups Xl of the polyfunctional conpound (ii). 35 15. The pol yam de as
claimed in any one of claims 1 to 14, characterized in that the

pol yneri zati &A-i sTBar Peddamede ias tHe imessnceaaf e aed nelaénd orta | act am

WO 2007/ 15132@8 c%fbrac'%%&’l'?e?spoﬂao%%la@ th]eﬁ fJH@tPQhX@mgQ%u%% ctaiged in any

one of clainms 15, characterized in that the nodified éanlde
exhibits a vFQ@osP?%Yangéﬁaﬁﬁén %@m%%W%%enJQO afdd 26 e aééﬁ? LAgato

standard | SOy QQZE wkbh @£5% 8t PRbYBBONERioRa90% 6hpbahlil C (ahd, atea
tenperature of 25C. 17. A conposition conprising at Ieast the pol yam de as

claimed in aﬁ?eaﬁécéﬁ claims 1 to 16. 10 18. The conposition as clained in
claim17, conprising, as natrlx a polyanmide as clainmed in any one of

B e T Ak

characterlzed in that use 1s made of 0.2 to

0.5 mol% of polyfunctional compounds (ii), with respect

to the sum of the number of moles of constituent

monomers of the polyamide.

15

13. The polyamide as claimed in any one of claims 1 to

12, characterized in that use is made of 0.5 to 1 mol$%

of monofunctional compounds (iii), with respect to the

sum of the number of moles of constituent monomers of

20  the polyamide.

14. The polyamide as claimed in any one of claims 1 to
13, characterized in that use is made of a proportion
of polyfunctional compounds (ii) and monofunctional
25 compounds (1ii) which obeys the focllowing relationship:
(nCpo x FX1)/nCmo of between 0.1 and 4,
with:
nCpo the number of moles of polyfunctional compounds
(1i),
300 nCmo the number of moles of monofunctional compounds
(iii), and
FX1 the number of functional groups X1 of the

polyfunctional compound (ii).

35 15. The polyamide as claimed in any one of claims 1 to
14, characterized in that the polymerization is carried

out in the presence of an amino acid or a lactam.



as claimed in any one of clains 1 to 16. 20. The conposition as clainmed in
claim19, conprising a blend of (co)polyam de and of a polyam de as cl ai ned
20 in any one of claims 1 to 16. 21. The conposition as clained in any one
of claims 17 to 20, conprising at |east one reinforcing and/or bul king
filler. 25 2Z0 Anoariixde=2 obt ai ned by 4 rjsecti on nol divar/Breoorppextion/ bl ow
nol di ng, by extrusion or by extrusion/blow nolding of a conposition as

claimed in ary. Oq%éﬁpé%fgﬂghéja§Qi&%ﬂed in any one of claims 1 to

15, characterized in that the modified polyamide
exhibits a viscosity in solution of between 80 and 120,
according to standard ISO 307, with 0.5% of polymer in

5 90% of formic acid, at a temperature of 25°C.

17. A composition comprising at least the polyamide as

claimed in any one of claims 1 to 16.

10 18. The composition as claimed in claim 17,
comprising, as matrix, a polyamide as claimed in any

one of claims 1 to 16.

19. The composition as claimed in claim 17, comprising
15 a blend of a thermoplastic polymer and of a polyamide

as claimed in any one of claims 1 to 16.

20. The composition as claimed in claim 19, comprising
a blend of (co)polyamide and of a polyamide as claimed

20 in any one of claims 1 to 16.

21. The composition as claimed in any one of claims 17
to 20, comprising at least one reinforcing and/or
bulking filler.

25
22. An article obtained by injection molding, by
injection/blow molding, by extrusion or by
extrusion/blow molding of a composition as claimed in

any one of claims 17 to 21.





