9 Cctober 2003 1 COPOLYMERS.CONTAI NIl NG POLYAM DE BLOCKS AND POLYETHER
BLOCKS BASED ON ETHOXYLATED AM NES 5 [Field of the invention] The present

. invention relates nore particularly to copol yners cont ai ni fyOciegeyAde

bl ocks and pol yet her bl ocks based on et hoxylated primry am nes, these
copolynmers having a nelting point of betwegn 80C and 135C. 10 Copol yners
cont ai ni ng pol yam de bl ocks and pol yet her bl ocks are generally obtained
fromthe condensati on of qulhiam' de bl ocks containing carboxylic acid ends

wi th pol yet h&r@PILYMERSHELHNTANING ROLY AlMIDE BlOGKS ANDEPOLETHER ar

cl ass of polyetherdi ol t.ainl i de bl ocks and
pol yet her bl ocks are %giiégﬁﬁ?ﬁggﬂggﬂiEﬁ@ggfgﬁA?hgﬁﬁ&ﬁk%gglhot mel t

adhesive) type, i.e. they are deposited in nolten formonto the surfaces
to be bonded and adhesion is then obtained when they return to the solid
state by cooling. These adhesives are wuseful in the textile industry. 20

[Prior grtliFigad gﬂ{heﬁﬁvg,stjorﬂm descri bes copol yners contai ni ng pol yam de
bl ocks and pol yet her bl ocks based on ethoxylated primary am nes. The

pol yam de bl ocks are nade of either nylon-6, nylon-6,6, nylon-11 or

nyl on-12 and th 5 Lt L nt re _between 145C and 202C. The

descri ption nenﬁr%ng'%t%ﬁht P&Fﬁﬁg% f%'ég%ﬁ JIRer £4 YolGacapal¥mners eprtpiHe® when

conpar ed wipolyaewide! o8k ané G6lpétAb P B1dRRE VS t | ocks
poly and Pulye Mf’dge@eorbleﬂfdscgl i I;a%?g Egg?ﬁaﬁomne%

but whose olg/et her bl ocks ‘are of polyethylene g mention is
made of th&M§SQsOPYYMmers having @ hewsitings ;pabil wf t beveome B08AI cmid PI3GHELti es

are deggri : i.bes ¢ I rs,containin
pol yam§de Wg &éﬂe%ﬁé&@fgm&@ ?fzdrlé%ﬁo%%kg%%%s&f PR@%&&%&CK? l?égeg%'lﬁfgw/ner s
having a mebtadined frooi te cbnadradtiohldipéigarRfeChlothe coRlaARg Cartkd 9k HickPnsi st
of “sequences 9 O%t ob?r %OOdB 2 . .
ends with polyetherdiols. Ethoxylated primary amines constitute a particular
class of polyetherdiols.
These copolymers containing polyamide blocks and polyether blocks are
15 useful as adhesives of the HMA (or hot melt adhesive) type, ie. they are
deposited in molten form onto the surfaces to be bonded and adhesion is then
obtained when they return to the solid state by cooling. These adhesives are

useful in the textile industry.
20  [Prior art]

Patent EP 281 461 describes copolymers containing polyamide blocks
and polyether blocks based on ethoxylated primary amines. The polyamide
blocks are made of either nylon-6, nylon-6,6, nylon-11 or nylon-12 and the

25 melting points are between 145°C and 202°C. The description mentions that
these copolymers have good water resistance when compared with copolymers
containing polyamide blocks and polyether blocks but whose polyether blocks
are of polyethylene glycol (PEG). No mention is made of their use as hot melt
adhesives; only their mechanical properties are described.

30 Patent WO 99/33659 describes copolymers containing polyamide blocks
and polyether blocks consisting of PEG, these copolymers having a melting

point of about 110°C to 125°C. The polyamide blocks consist of sequences



based on di am nes, diacids and | actans or a,w am nocarboxylic acids. These
copol yners can be used as hot-nelt adhesives in breathable structures, i.e.

structures that are perneable to water vapour but inperneapl tob&%ddi‘s‘“ d
water. Patent US 5 489 667 describes copol ynmers containing polyam de bl ocks
and 5 polyether blocks consisting of PEG or PTM5 (pol ytetranethyl ene
glycol), these copolyners having a nelting point of about 110C to 125C.

These copgl rs can _.be uyse in,ynnodi fied for as, hot-nelt adhesives,
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[ Bri ef destwanmptaning.of the invention] The present invention relates to
copol ynmers cont ai ni ng pol yam de bl ocks result fromthe condensati on of one
or nore a, a-am nocarboxylic acids and/or of one or nore |actans containing
from6 to[Th techridcahpetbtemst i n t he presence of a dicarboxylic acid 30

contajning from.4 12 rhon_ at nd_are of | ow.mss,,. i.e. of 400
Lo 800 or Cat TudupR REedRER gk B B8 oBO Tty ¢EER B soonpfitacy
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on et hoxy{oa&r?-%fé%rniin@%%dm 358 to fh@%s%a] detergents in aqueous solution is not perfect.
The melting point of the copolymers described in the first prior art is too high for them to
be used as hot melt adhesives in the textile industry.

20 Thus, there is a need to develop products with a meiting point which is
compatible with their use as hot melt adhesives, i.e. products melting approximately
between 80°C and 135°C. These products also need to withstand dry-cleaning
products, as well as the usual detergents in aqueous solution and treatment with steam
during ironing.

25
[Brief description of the invention)

The present invention relates to copolymers containing polyamide blocks result
from the condensation of one or more o,w-aminocarboxylic acids and/or of one or more
lactams containing from 6 to 12 carbon atoms in the presence of a dicarboxylic acid

30  containing from 4 io 12 carbon atoms, and are of low mass, i.e. Mn of 400 to 800 or at
least one a,w-aminocarboxylic acid {or a lactam), at least one diamine and at least one
dicarboxylic acid and polyether blocks based on ethoxylated primary amines, these
copolymers having a melting point of between 80°C and 135°C and an MFI (melt flow
index)

35



copol ynmers having a nelti.ng point of between 80C and 135C and.-an Ml (nelt
flow index) 35 9 Cctober 2003 3 of between 5 and 80 g/10 mn (2.16 kg -
150C). The nelting point is neasured by DSC (differential %ea®hemgl03
calorinetry) or according to DIN 53736, Volume B (visuelle Bestinmung der
Schnel zt enperatur von teilkristallinen Kun$tstoffen) optically using a
heating bench and a m'croscope 5 The present invention also relates to
adhesi ves of the HVA ty | t adhesives) consisting of the above
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bl ocks and pol yet ocks res e copol Ycondensati o
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cont ai ni ng . ve end such a am de seqguences contai ni ng

di car boxyl |O@?[§§@¥ HS'QH&R%\? tf)%mispegrﬁ%%dpﬁf%scof)ﬁe products 15 obtained in
this pasticul ar T@@Sﬁré@@hﬂmv@ﬂhtm'fdkﬁi psihecan dffesiveShst el NRIA fpeseitRACeS
cont ai ni ng di car boxyl ic chain ends are obtained, for exanple, fromthe

condensat i shelbpdhesives) ernsistikgl the abpves polymers septaining facavw@gﬂ plockei ds

and diamn ce of a chain-limting dicarboxylic acid. 20 The
nunber-ave‘razlgé{bn%‘%mepfrjrlggggM n of the pol yam de sequences is between 300

and 15, 000 and preferably bet ween 600 and 5000. The mass M n of the
pol yet her n .100 anqd 6000 and preferably between 200 and
3000. The i@% "9 CEB‘?H mﬁﬁ‘ﬁd“}ﬁ%’?%&i de bl ocks and pol yet her bl ocks can
25 al sppconprise randonly distributed units. These copol yners can be
prepared by sinultaneously reacting the polyether and the pol yam de bl ock
precursors. For Taramplodymerspedntainiieg polybmide bleckamantiqrolpethar pochsirasulaci d)
and a " . . .
from the copolycondensation of polyamide sequences containing reactive ends
with polyether sequences containing reactive ends, such as polyamide
sequences containing dicarboxylic chain ends with polyetherdiols, the products
15 obtained in this particular case being polyetheresteramides.
The polyamide sequences containing dicarboxylic chain ends are
obtained, for example, from the condensation of «,m-aminocarboxylic acids,
factams or dicarboxylic acids and diamines in the presence of a chain-limiting

dicarboxylic acid.
20 The number-average molar mass Mn of the polyamide sequences is

between 300 and 15,000 and preferably between 600 and 5000. The mass Mn
of the polyether sequences is between 100 and 6000 and preferably between
200 and 3000.
The copolymers containing polyamide blocks and polyether blocks can
25 also comprise randomly distributed units. These copolymers can be prepared
by simultaneously reacting the polyether and the polyamide block precursors.
For example, a polyetherdiol, a lactam (or an «,w-amino acid) and a
chain-limiting diacid can be reacted together in the presence of a small amount
of water. A polymer essentially containing polyether blocks, polyamide blocks of
30  very variable length, but also the various reagents which have reacted randomly

and which are randomly distributed along the polymer chain, is obtained.



.chain-limting diacid can be reacted together in the presence of a small
anount of water. A polyner essentially containing polyether blocks,

pol yami de bl ocks of 30 very variable |ength, but also the VaPcwisr 2&gent s
whi ch have reacted randomy and which are randomly distributed al ong the
pol ymer chain, is obtained. 9 October 2003 4 According to a first formof"’
the invention, the polyam de sequences result, for exanple, fromthe
condensation of one or nore a, co--am nocarboxylic acids and/or fromone or
more | actans conP&cerding tomigst form ofdhedrvanties, the pehmmidessequentes,
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can be an arylic and/or saturated cyclic diam ne.
lauryllactam. Caprolactam will be avoided, unless the polyamide is purified of

15  the monomeric caprolactam remaining dissolved therein.

Polyamide sequences obtained by condensing lauryllactam in the

presence of adipic acid or dodecanedioic acid and having a mass I\_fln of 750
have a melting point of 127-130°C.

According to a second form of the invention, the polyamide

20 sequences result from the condensation of at least one o,w-aminocarboxylic
acid (or a factam), at least one diamine and at least one dicarboxylic acid. The
o,o-aminocarboxylic acid, the lactam and the dicarboxylic acid can be chosen
from those mentioned above.

The diamine can be an aliphatic diamine containing from 6 to 12 carbon

25 atoms, and can be an arylic and/or saturated cyclic diamine.

Examples which may be mentioned are hexamethylenediamine,
piperazine, tetramethylenediamine, octamethylenediamine, decamethylene-
diamine, dodecamethylenediamine, 1,5-diaminchexane, 2,2,4-trimethyi-1,6-
diaminohexane, polyoldiamines, isophoronediamine (IPD), methylpenta-

30 methylenediamine (MPDM), bis(aminocyclohexyl)methane (BACM), and bis(3-
methyl-4-aminocyclohexyl)methane (BMACM).



Exanpl es which may be nmentioned are hexanethyl enedi am ne, piperazine,
t et ranet hyl enedi am ne, oct anet hyl enedi am ne, decanet hyl ene - di am ne,

~ dodecaret hyl enedi am ne, 1, 5-di ani nohexane, 2,2, 4-tri met hyl -90gtober 2003
di am nohexane, pol yol di am nes, isophoronedi am ne (IPD), nethylpenta 30
nmet hyl enedi am ne (MPDM), bis(am nocycl ohex@l ) met hane (BACM), and bis(3-
nmet hyl - 4- am nocycl ohexyl ) met hane (BMACM). 9 COctober 2003 5 The vari ous

constituents of i . e and thejr proportio are chosen so
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t he et HOxyltheqaogudtewf jorawilares, ot her bl ocks such as PEG bl ocks, i.e.
bl ocks consisting of ethylene oxide units, PPG blocks, i.e. blocks
consi sting of propyl ene oxide
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in which m and n are between 1 and 20 and x is between 8 and 18. These
15  products are commercially available under the trade name NORAMOX® from
the company CECA and under the trade name GENAMIN® from the company
CLARIANT.
_ The polyether blocks can represent 5 to 85% by weight of the
copolymers of the invention. It would not constitute a departure from the context
20 of the mnvention if the copolymers contained, in addition to the ethoxylated
primary amines, other blocks such as PEG blocks, i.e. blocks consisting of
ethylene oxide units, PPG blocks, i.e. blocks consisting of propylene oxide
units, PTMG blocks, i.e. blocks consisting of tetramethylene glycol units, also
known as polytetrahydrofuran, and finally blocks obtained by oxyethylation of
25 bisphenols such as, for example, bisphenol A, as described in patent
EP 613 919. The amount of polyether blocks is preferably from 10% to 50% by
weight of (B).
The copolymers of the invention can be prepared by any means for

attaching the polyamide blocks and the polyether blocks. In practice, basically



units, PTMG bl ocks, i.e. blocks consisting of tetranethylene glycol units,
al so known as pol ytetrahydrofuran, and finally bl ocks obtai ned by

oxyet hyl ati on of 25 bisphenols such as, for exanple, bisphehertoher 2603
described in patent EP 613 919. The anount of polyether blocks is
preferably from10%to 50% by weight of (B). The copolyners of the

I nvention can be prepared by any neans for attaching the pol yam de bl ocks
and the pol yether blocks. In practice, basically 9 October 2003 6 two
processes alONaEESSRS A5eitRsth o beiicha Z-elep Brerasscandfibe athena oseep

process. Thetep pkddbgy.ocess consists firstly in preparing the polyam de
bl ocks containing carboxylic ends by condensation of the pol yam de
precursors in theThg Drsteseprecess gonhisits firstiyi ini prepdiingutie pplyistnideitdociand
then, in a e | he, pol yet her, and. a catalyst. |If the
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water is then distilled off, for exanple over one or two

and the exc%fai_ t he f :
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prepar qd, thaweehy C d e _pal yet her, can be
- added i n one orgfr}oféé@gﬁ]rd? ?g?lgj g'ﬁ%?@% %reO%cthﬁ%pgg?’. gﬂgct;ﬁ?‘dpﬁe silee JRdhe
advant ageousatioriis establipbéy ett letween &dded 30 bat andnd rhbtdiees tboabefhi phe OH
ds of . the pol yam de commences, with

Format i on dIOWs! Dre BisatreRdePRBY SI0WY BiaRenincdelfaetonde e aEnpuerel o | <
fhen T hirodieng Co o o g et Pyer A2l Mo pb R ™ '
pol yet her bl ocks.Onceni ihes gdyrmisiee pantainimgr i ecadboyticwiachl s¢nds i hgs been
preferahly plﬂgﬁlgrred‘? tﬂcg(b%wgtl%tr gllld a cataiyst are then added. The polyether can be
added in one or more portions, as can the catalyst. According to one
advantageous form, the polyether is added first, and the reaction of the OH
ends of the polyether and of the COOH ends of the polyamide commences, with
formation of ester bonds and removal of water; as much water as possible is
20 removed from: the reaction medium by distillation, and the catalyst is then
introduced to complete the linking of the polyamide blocks and polyether blocks.
This second step is carried out with stirring, preferably under a vacuum of at
teast 5 mm Hg (650 Pa) at a temperature such that the reagents and the
copolymers obtained are in molten form. By way of example, this temperature
25  can be between 100 °C and 400°C and usually between 200°C and 300°C. The
reaction is monitored by measuring the torsional couple exerted by the molten
polymer on the stirrer or by measuring the electrical power consumed by the
stirrer. The end of the reaction is determined by the value of the couple or of the
target power. The catalyst is defined as being any product which facilitates the
30 linking of the polyamide blocks and polyether blocks by esterification. The
catalyst is advantageously a derivative of a metal (M) chosen from the group

formed by titanium, zirconium and hafnium.



least 5 mMm Hg (650 Pa) at a tenperature such that the reagents and the..
copol yners obtained are in nolten form By way of exanple, this tenperature
25 can be between 100 C and 400C and usual |y between 200C #h@ct®@bec200Bhe
reaction is nonitored by neasuring the torsional couple exerted by the
nolten polynmer on the stirrer or by neasurdi ng the el ectrical power
consuned by the stirrer. The end of the reaction is determ ned by the

val ue of the coupl e or of the target power. The catalyst is defined as
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in this progess according to the invention can consist solely of one or
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Y. The
15 can also be formed by the combination of one or more of these tetraalkoxides

with one or more alkali metal alkoxides or alkaline-earth metal alkoxides of

formula (R10)pY in which R4 denotes a hydrocarbon-based residue,
advantageously a Cq to Cog4 and preferably Cq to Cg alkyl residue, Y

represents an alkali metal or alkaline-earth metal and p is the valency of Y. The

20 amounts of alkali metal or alkaline-earth metal alkoxide and of zirconium or
hafnium tetraalkoxides which are combined to constitute the mixed catalyst can
vary within a wide range. However, it is preferred fo use amounts of alkoxide
and of tetraalkoxides such that the molar proportion of alkoxide is substantially
equal to the molar proportion of tetraalkoxide.

25 The weight proportion of catalyst, i.e. of the tetraalkoxide(s) when the
catalyst contains no alkali metal alkoxide or alkaline-earth metal alkoxide, or
alternatively of all of the tetraalkoxide(s) and of the alkali metal or alkaline-earth
metal alkoxide(s) when the catalyst is formed by a combination of these two
types of compounds, advantageously ranges from 0.01% to 5% relative to the

30  weight of the mixture of the dicarboxylic polyamide with the polyoxyalkylene
glycol and is preferably between 0.05% and 2% relative to this weight.



20 amounts of al kali netal or al kaline-earth.netal al koxide and of
zirconiumor hafniumtetraal koxi des which are conbined to constitute the
m xed catalyst can vary within a wi de range. However, it i%SOpiobee?d33d to
use anounts of al koxi de and of tetraal koxi des such that the nolar
proportion of al koxide is substantially egual to the nolar proportion of’
t et raal koxi de. 25 The wei ght proportion of catalyst, i.e. of the
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t et r aal koxi o] qr_al aI i ne-earth

al koxi de(s)tﬁtgm(@%]ta c{élt é% H?aé Its”ﬁt@\/lb?ng AR HERNGAHS: ?ﬂéé:é?”?%x
types of csaﬂeh@d@ee@%ﬁtzdg&ﬁ%ﬁd)wﬁcﬂ@gﬂ*@ fhfcr6kide QYD) Qina%ark @Pgﬁérhcygcklo the
30 wei ght t he m.xt ure of the djcarboxylic polyanide with t

pol yoxyal kﬁI hen@raagy @6id Jay revaniageryplyybe doisnagd owﬁwcz% Pl@pinige to

this wegghtacic t@?;‘irﬂpﬁéldz%ﬁar% g&@{@iﬂﬁﬁ)ﬁf acﬁ’:f Q%J' rr)ﬂﬁré @t lagR, 4 Chhy ey, &l so

be nentioned are salts of the me |cu ar salts of ( and of
an or gani c agisi, d palamitic caﬁiﬁl esteasal ESIdbeDimnamld,e liowiaie adid( N)ncderdé oacttjhe

hydr oxi de n anic a e organi ¢ acid nt ageousl
bg formc %&?lém‘)é%e g iy Crb‘?‘ny(l:a%quciaa RACIG agd dsae%ﬂ?gr? aci d?/
caproi ¢ acbstalic apidy |nhéloﬁ@:l &kid| gu&mﬁaca@md RS hEl, adlpid acRRlmalkicadal d.

stearic acid, oleic acid, l'inoleic acid ?IHO | eni ¢ aci d,
cycl ohexan&#BabeR¢id: ehihalig a%@ﬁ?lq@&m%aa@ dcelie agis a;n@@rqplorgalac@ara:

act & 10X ApLARER) pELABNC 1910 actHARGEASRC ol Aot Shils. B B |

acid, malelc aci rirc acid cird an crotonl
aci d and prefpiredi © asi giraurgy/! Js!hlﬂsarWthumabbmgobeﬁedrlgd thiyl espladmm agrously
zirconium . Th to as zirconyl salts. W t hout bei ng

can b referre
bound by t ﬁPeF@m%ﬁﬁ'&W%ﬁha& ﬁ@se/a@?d fsi eharcoHImeaRa of 1Rat OlgRBieasy| @rstr@r

zi rconi um a an d or the ts nentiaqned a

rel ease Zr ’%Pgﬁjﬁﬁqﬁ %8 ?)'P%Cgébgve ‘f‘ﬂgaﬁ‘?ggﬁg{l %@Igghﬁrﬂﬁ?eﬁsnjn Ftr conyf
acet at e i ssoigeghdeNBeaimBt zifde adsele is UsBE. The &ABBNEH B@ruée'ae:s the
derivatives MOR)4. This process and these catal ysts are described in

patent’s® Usamezspiogthe dejtyafivesME38)4.US 4 331 786, US 4 252 920, JP
07145368A, This process and these catalysts are described in patents
US 4 332 920, US 4230838, US4331786, US4 252920, JP 07145368A,
JP 06287547A and EP 613919.
As regards the one-step process, all the reagents used in the two-

20  step process, ie. the polyamide precursors, the chain-limiting dicarboxylic acid,
the polyether and the catalyst, are mixed together. These are the same
reagents and the same catalyst as in the two-step process described above. If
the polyamide precursors are only lactams, it is advantageous to add a small
amount of water.

25 The copolymer essentially contains the same polyether blocks and the
same polyamide blocks, but also a small portion of the other reagents which
have reacted randomly and which are randomly distributed along the polymer
chain.

The reactor is closed and heated with stirring as in the first step of the

30 two-step process described above. The pressure is established at between 5

and 30 bar. When it no longer changes, the reactor is placed under reduced



JP 06287547A and EP. 613919. As regards the one-step process, all the
reagents used in the two- 20 step process, ce_ the polyam de precursors,
the chain-linmiting dicarboxylic acid, the polyether and tHeOetlgben 3003 are
m xed together. These are the sanme reagents and the sane catalyst as in
the two-step process described above. |If ghe pol yam de precursors are only
| actans, it is advantageous to add a small anobunt of water. 25 The

copol ymer essentially contains the sanme pol yet her bl ocks and the sane

pol yani de hpresksre hHilcalnsaingrising! Vigoesds aftirfifig t & 106 heblies agerkatamhiTgl

have reacted randomy and which are randomy distributed al ong the pol yner
chain. The r?@ﬁ@?'?)fs‘? trugd & ahryen éﬁ%%\?ﬁé%@ﬁoﬁﬁﬁﬁg as in the first step
of the 30 two-st [ - IhS L€ i,ghed at
betveen 5 and 30 Ra ey s R G WU pronesd [ RIS oS4 B U
under redudggta (i tasiskeef 2008 genisr agid Wiea Wionmpexwialitztweay the goddsusf $iA)rri ng

of the | t : ion is cont.inued as above for the
tvvo-stegopr%@éé@gmﬁ%ﬁggﬁ%f{d?%é@q W9ERE %‘Hg'-step process is preferably a
salt of the netkde (MYl wdide Fbr ahe Aopalinte @COHE thY ifvemBBR! iSXadjadtbd DB \Ween the
oxi de of ( 5 and/ or the hydroxide of (M and an organic acid. The Ml

f

val ue for tAROWHFRISha imier phihe axeans @fside thejsieichiemsiv ¢fea diaeis Hsedf
chain limt XC [ t @i chj i, 2Cj for
The. ynt hear ! REMREELCHRS KREEVIE SriSyu, e SREt fe RGN ADAASEE, on
ski 'l ed i n skiledanttheaart easidagitpdjdiisdt thisi smaommtifrionf obseresti@tsvaiadensn fisle on
the 10 . stirring coyple of t synthesis reactor. Exanples of copol yners
whi ch %y ﬁg”ﬁﬁ??lﬁﬂgﬁg}%ﬁffﬂg@?lg|F1369$Pﬁg products: 6 /6-6 /6-9 /6-12

| MPND- 9/ FACET- 1%)('5\%%}%&, ¥ clpdigmerPHiBR Ay Be Bebtibfed are the following

hexanet hyl eneadi pami de,
products:

6 /6-6 /6-9 /6-12 IMPMD-9/FAQET-12 in which

6 is caprolactam,

15  6-6 is hexamethyleneadipamide,

6-9 is hexamethyleneazelamide,

6-12 is hexamethylenedodecanamide,

MPMD-9 is methylpentamethyleneazelamide,

FAOET is the ethoxylated primary amine and 12 is the chain limiter (C12 diacid)
20 for the polyamide block; the proportion of limiter can be from 5 to 20 mol per

100 mo! of the polyether fimiter as a whole.

The proportions are, respectively, by weight:

181022 /12 to 15 /6 to 8 /12 to 15 /18 to 22 /28 to 32, the total being 100.

25 6/6-12 /11 /FAOET-12 in which

6 is caprolactam,

6-12 is hexamethylenedodecanamide,

11 is the C11 amino acid,

FAOET is the ethoxylated primary amine and 12 is the chain limiter (C12 diacid)
30 for the polyamide block; the proportion of limiter can be from 5 to 20 mol per

100 mol of the polyether limiter as a whole. '

The proportions are, respectively, by weight:



6-9 i s hexanet hyl eneazel am de, 6-12 is hexanet hyl enedodecanam de, MPMD-9

i s met hyl pent anet hyl eneazel am de, FACET is the ethoxylated primry am ne
and 12 is the chain limter (Cl2 diacid) 20 for the pol yarfi @etobpo2d3 t he
proportion of limter can be from5 to 20 nol per 100 nol of the polyether
limter as a whole. The proportions are, r#aspectively, by weight: 18 to 22
/12 to 15 /6 to 8 /12 to 15 /18 to 22128 to 32, the total being 100. 25 6
/6-12 /11 /FACET-12 in which 6 is caBroI actam 6-12 is

hexanet hyl efeivdedddinmidd20 ta 25i/38 tma2dheltotatbringati®l, FACET is the

et hoxyl ated primary amne and 12 is the chain [imter (Cl2 diacid) 30 for
t he pol yam de bl ock; the proportion of limter can be from5 to 20 not per
100 nol of LfﬁeﬁVléA@ErTBnmvﬂmh as a whole. The proportions are,
respectlvelq/ ‘"a%/ V\% ht: 9 October 2003 10 20 to 25 /22 to 27120 to 25 /28
to 32, the Bst 100. 6 /11 16-6 /FACET-6 in which 6 is caprol actam
5 11 isst het Qs thea™ NAndsd deigh- 6 1s hexanet hyl eneadi pam de, FACET is the

et hoxyl ated primary amne and 6 is the chain limter (adipic acid) for the
pol yani de b@gdﬁ hexametdenrgadipamisie.| i niter can be from5 to 20 nol per 100

nmol of thngQd) I JRe_ pLo rtlon
respectively, ?/4 ’\?\gﬁe éﬂ%%t{a gs%gq%@ %rﬁm&sgr}dlg '?@1 gﬁ?@ i{"a' (adfFH‘é aci al
bei ng 100. foaﬁmpomaaddetmoaf ehei pregoftiont SelimkanBa®be T8 SABPES hidi Pes
according t the |P¥Ient| on can al so contain at |east 15 one additive
chosen from 0 mol of the polyether limiter as a whole.
10 The proportions are, respectively, by weight:
28 to 35 /32 to 45 /15 to 18 /5 to 25, the total being 100.

Other products are cited in the examples.

The compositions according to the invention can also contain at least
15 one additive chosen from:

- fillers (minerals, flame retardants, etc.);

- fibres;

- mineral salts and/or organic salts and/or polyelectrolyte salts;

- dyes:
20 - pigments;

- optical brighteners;

- antioxidants;

- uv stabilize'rs.
25 [Examples]

Comparative Example

Preparation of the copolymer 6/11/6-12/PEG-12 in a proportion by mass

of 21/24.5/24.5/30.
30 The following monomers are introduced into an autoclave equipped with
a stirrer: 2450 g of caprolactam, 2450 g of aminoundecanocic acid, 704.2 g of

hexamethylenediamine and 2188.4 g of dodecanedioic acid.



- fillers (mnerals, flanme retardants, etc_); - fibres; - mneral salts
and/ or organic salts and/or polyelectrolyte salts; - dyes; 20 - pignents;
~ - optical brighteners; - antioxidants; - UV stabilizers. XOpekaniils]
Conpar ati ve Exanpl e Preparation of the copolyner 6/11/6-12/PEG 12 in a
proportion by mass of 21/24.5/24.5/30. 301The foll ow ng nononers are

I ntroduced into an autocl ave equi pped with a stirrer: 2450 g of

caprol actam 2450 g of am noundecanoic acid, 704.2 g of
hexanet hyl enedi aritgenixtitrenas farnipchis packst andeli an heacatthospheoe abehe2@a8 11

The m xture f L,S._.p er. an.inert atnosphere and heated
ot the! ¢ shibind SrBetah eI AEREs TIRE, St S DG S 6 pfoe,
once the rdageatgentel melt2600°@nshdl44hair & pRIsSERY LR dh&IntBHEd dbpedhbgr 1
hour (precondensation). The pressure is then reduced (over 1/2 h) from 14

bar to 5 at §ﬁﬂ@ii‘?'&536$°8§-sm%,prﬁﬁ$qr§ irainenaradusgdt (exet dfibb) dtom &l bbanBoC.
2187. 4 f | ; = d
TR T e D

di -n-butyl zirconate are then intr ai ne

under a reddiwdrpndaiedr @obfoxybthylene3O(RG@Er MiFeS0®actidond0 g axfntdimdeatyf or a
period of 1_h, The praduct . is extruded 10 in a bath of water and

gr anul at ed. Z‘f%%”ag?&%%gffeﬂ Wtrtoggc? rm of granules was ground cryogenically in

a conventional FRkdpiddubt obfginB@VEeplacBHSuAERANRHNRY PRIALAL & LBbG

several fractions of different particle sizes using _conventional screens.
The fracti oAC ngpardhegeaction is eantiwedTine arperind of e Thesyodbellisi extuiside 1.

10  in a bath of water and granulated.

The product in the form of granules was ground cryogenically in a
conventional cold mill. The powder thus obtained was separated into several
fractions of different particle sizes using conventional screens. The fraction
80-200 pm was tested. The results are described in Table 1.

15

Example 1

Preparation of the copolymer 6/11/6-12/PEG-12/NORAMOXS2-12 in a
proportion by mass of 21/24.5/24.5/15/15. NORAMOX®S2 denotes the product
whose formula is cited in the description, in which m+n=2; it is also known as

20  N,N-bis(2-hydroxyethyljtaliowamine and is soldvby the company CECA.

The following monomers are introduced into an autoclave equipped with
a stirrer: 2520 g of caprolactam, 2940 g of aminoundecanoic acid, 985.9 g of
hexamethylenediamine and 2441.7 g of dodecanedioic acid.

The mixture thus formed is placed under an inert atmosphere and heated

25  until the temperature reaches 250°C, while maintaining vigorous stirring once
the reagents melt. 250°C and 20 bar of pressure are maintained for 1 hour
(precondensation). The pressure is then reduced (over 1 h) from 20 bar to
atmospheric pressure, while maintaining the temperature at 250°C. 1312.4 g of
dihydroxylated polyoxyethylene (PEG Mn =600), 1085.8 g of NORAMOX S2

30 and 48 g of di-n-buty! zirconate are then introduced.



15 Exanple 1 Preparation of the copolynmer 6/11/6-12/ PEG 12/ NORAMOXS2-12 in
a proportion by mass of 21/24.5/24.5/15/15. NORAMOX(r)S2 denotes the
product whose fornula is cited in the description, in whi GOapher2003t s
al so known as 20 N, N-bi s(2-hydroxyethyl)tallowa mne and is sold by the
conpany CECA. The foll ow ng nononers are ifptroduced into an autocl ave '
equi pped with a stirrer: 2520 g of caprolactam 2940 g of am noundecanoic
acid, 985.9 g of hexanethyl enedi ami ne and 2441.7 g of dodecanedi oi ¢ aci d.
The ni xture thu§Heonmieiré softhimeed isuptesedannideerd ratoespheess@adohesostl 25

until the ratyre reaches 250C, ile maintaining vigorous stirring
once the b@gﬁgﬂf'sﬁﬁﬁq&'?@d%c&ﬁ “'ﬁfy\%ﬁra aefgd X dup-eThe BTeflch i Prisededr 1
hour  (pregpRdRAs af Waldr and\§rapiupseyre is then reduced (over 1 h) from 20
bar to atnospheri chr essure, while maintaining the tenperature at 250C

1312.4 g of di Wpdp 9|<%@r$gamiw9£mm?l theep(cRiBG ivhthe f60D)qf gLFQBBIBdegas)f
NORAMOX: S2 - di - n- i i -9
ot ober® 20857 HieS8naly i b s Phiond SRERE, R EoMIEr i RBER Yak e o

about 30 sbparatdthdnioesctdran fiasticniof differeht rpaatigiérdiass oking bonvditiopapduct
is extruded in a bath of water and-granulated._As in the Conparative
Exanpl e, t BEGsNSduldie fiactipe 8@2R0am gwas ulestedaathe gegulbn e cdesydedci |y in
a conventi qule q:ol d mll. The powder thus obtained was separated into
several fractions of different particle sizes using conventional screens.
The fraction 80-200 mwas tested. The results are described in Table 1. 10
Exarrplf 2 Preparation of the copolynmer 611116-121PEG 12/ NORAMOXS2-12 in a
pr opor Q on by nmeX8Mpie 81124, 5124. 517. 5122. 5. The fol | ow ng nononers are
i ntroduced into an autoclave equipped with 15 a stirrer: 2520 g of
caprolactam 2940 g of am noundecanoic acid, 985.9 g of

Preparation of the copolymer 6/11/6-12/PEG-12/INORAMOXS2-12 in a

proportion by mass of 21/24.5/24 5/7 5/22 5.
The following monomers are introduced into an autoclave equipped with
15 a stirrer: 2520 g of caprolactam, 2940 g of aminoundecanoic acid, 985.9 g of
hexamethylenediamine and 2441.7 g of dodecanedioic acid.

The mixture thus formed is placed under an inert atmosphere and heated
until the temperature reaches 250°C, while maintaining vigorous stirring once
the reagents mell. 250°C and 20 bar of pressure are maintained for 1 hour

20 (precondensation). The pressure is then reduced (over 1 h) from 20 bar to
atmospheric pressure, while maintaining the temperature at 250°C. Now,
656.2 g of dihydroxylated polyoxyethylene (PEG Mn =600), 1628.7 g of
NORAMOX S2 and 48 g of di-n-butyl zirconate are introduced.

The mixture obtained is placed under a reduced pressure of about

25 30 mbar. The reaction is continued for a period of 1 h. The product is extruded
in a bath of water and granulated.

As in the Comparative Example, the product in the form of granules was
ground cryogenically in a conventional cold mill. The powder thus obtained was
separated into several fractions of different particle sizes using conventional

30 screens. The fraction 80-200 ym was tested. The results are described in

Table 1.



hexanet hyl enedi am ne and 2441..7 g of dodecanedioic acid. The m xture thus
formed is placed under an inert atnosphere and heated wuntil the
temperature reaches 250C, while maintaining vigorous stirrithgciehee20de
reagents nelt. 250C and 20 bar of pressure are maintained for 1 hour 20
(precondensatibn). The pressure is then regyced (over 1 h) from 20 bar to
at nospheric pressure, while nmaintaining the tenperature at 250C. Now,
656.2 g of dihydroxyl ated pol yoxyet hyl ene (PEG Mh = 600), 1628.7 g of
NORAMOX S2 and 4%hg obpslymerduiodordingCanahe @fsmpiar aslwe dverEhapplisd U
obtained is BI aced under a reduced pressure of about 25 30 nbar. The
reaction i sPEBIRY ROy CEHOR NHEMQYENGHsing R pomvderparfurinting dsieqigegording a

bath of wat gf #andsaiaBehihels oftnd eddle cSRMARLENS AHATPI Sy dBAduet 11

the formof granules was 'ground cryogen y In conven il

The powder pbumZobf ctitldechoMvovereRe ddbitbALRIREY 87 dhedH Pﬁﬁii%%c@t&nﬁji fferent
particle_ sizes using conventional 30 screens. "The fractlon -200 m was
tested. “The resulftg nonwayessthusgopted weh bonded toeat fobde ROUBSES Fhe5%

copol yner i Rgo : r j . inting onto a

ot ton monuicaran B BolyBeier e dtRiA BRaE e BILbE Brcind B PhesiEnd!

usual technplatessfwf1d becdrdd ahé wnierinpréssihysforye cohreypodding tof35mpmlay mer
7-nmesh printing screen. 5

per nR of Cﬂétotn nonwoven e deposited using a 1 :

The nonwove etﬁﬂ?eé%@ff%@f%éﬁeprﬁéﬁdé'a_tetso'saaalg‘ﬁﬁdct%@fﬁ%@@‘i}lvélﬂe%%m@@ﬁl and

55% pol yest €5g°¢ ihPaBBPO9 1984 NroBaEEd &f RibsPYr Hﬁﬁ%&é&g(g@ Wﬂbn@%&n
nding to nbar .

plates for 15 seconds and under a pressing force corresp
The t eriffer ateated ofith ¢npqlyrassbphded by ipsesaing shiedthe avatilfpbéyesidr fabliceshizat ween

120C and 16ng. This rodﬁﬁ%s series gf | am, nat es\wéc tton ngnwoven 10

coat ed wi t h"CoPbi %to_ (ﬁe%ypf?rséw _‘?;J'”Bﬁ%“rteﬁea oY ofkFe 16T CHEMPC)
which are ﬁrﬁ?lé@@cr@atwﬁi!ef TReeBhr Bir8AGINSF thes® 8bATIELR mBRELIEN, [/secrhhen
cut into sanples 5 cmw de. The tear strength of these sanples is neasured

in N5 cm 2esdiaonty PONHRndesh 84 054718 reapheemeatsuaeneatisdapet car Bi ed

Out 0N 3 seres of faminates: those which have just been manufactured and which do not

15  undergo any treatment, those which have undergone 3 washes at 40°C, and
finally those which have undergone 3 dry-cleaning washes. The resistance of
the laminates to water vapour was also measured, by applying the vapour from
a steam press or a steam iron to them for 10 min and then measuring the tear
strength in g/5 cm using a tensile testing machine. The relative viscosity in

20  solution is measured at 0.5% on m-cresol at 20°C using an Ostwald viscometer.



seri.es of |am nates: those which have just been manufactured and which do
not 15 undergo any treatnent, those which have undergone 3 washes at 40C,
and finally those which have undergone 3 dry-cl eani ng wasHeQctolppe2003
resistance of the lam nates to water vapour was al so neasured, by applying
the vapour from a steampress or a steamjjgon to themfor 10 min and then
measuring the tear strength in g/5 cmusing a tensile testing nmachine. The
relative viscosity in 20 solution is neasured at 0.5% on mcresol at 20C
using an GCstwal d visconeter. 9 October 2003 14 Table |

Pr oduct Conpar ati veExanpl e 1 accordi ngExanpl e 2 accordi ng Exanpl eto the

i nventionto the invent@®f iConposition6: 216: 216: 21 (% by nass)11: 24.511:

24.511: -24.5 6.12: 24.56.12: 24.56.12: 24.5 PEG 12: 30PEG 12: 15PEG 12:
7.5 NOR 12: 15NOR 12: 22.5 Tf.1 C116-123115-120110-120 Rel ative viscosity
inl.631.491. 3Prwslptut i on MFI 160mpdratye 10 pExehtple07ac2d8ing {Pixerssle Agccording
t enper at ureTgar strength of E%ngﬁtﬁ‘t r eat etholyithinatisn 12008, B0:088n .
130C7. 57. 511.1-2340C9-68- 51215 150C10 59, 512 5 160C12. 011. 015 0 Pressihg
t enper at ur eTe ngE??tE’Hgt h of {the I anfhate|Gfter F'washed®at 40c??
120C3. 54. 55. ({%A30@4s95. 07. 5}140C4. 0H.99. Dit: 24,5 11: 24.5
6.12: 245 6.12: 245 6.12: 245
PEG.12. 30 PEG.12: 15 PEG.12: 7.5
NOR.12: 15 NOR.12: 225
Tf1°C 116-123 115-120 110-120
Relative viscosity in 1.63 1.49 1.37
solution
MFlys0-c / g/ 10 min 15.0 7.2 15.8
Pressing temperature | Tear strength of the untreated laminate
120°C 6.0 6.0 80
136°C 7.5 7.5 11.0
140°C 9.0 8.5 12.5
150°C 10.5 9.5 125
160°C 12.0 11.0 15.0
Pressing temperature | Tear strength of the laminate after 3 washes at 40°C
120°C 3.5 4.5 5.0
130°C 4.0 5.0 7.5
140°C 4.0 6.0 8.0
150°C 7.0 6.0 10.0
160°C 8.0 9.0 11.0
Pressing temperature | Tear strength of the faminate after 3 dry-cleaning washes
120°C 4.0 4.0 6.0
130°C 4.5 6.0 7.5
140°C 6.0 7.5 9.0
150°C 7.0 7.0 10.0
160°C 8.0 9.0 13.5
Resistance fo hot 50-350 400-600 300-550
steam in g/5 cm




150C7. 06. 010. 0 160C8.09.011.0 Pressing tenperatureTear strength of the

| am nate after 3 dry-cl eani ng washes 120C4. 04. 06. 0 130C4.

190807, 29. 6 15007 07, 010, 0 16008 09. 013, 5 Fosi st ange t o Octbber2003

hot 50- 350400- 600300- 550 steamin g15 cm9 Cctober 2003 15 CLAIMS 1.

Copol yners cont ai ni ng pol yam de bl ocks result fromthe condensation of one
or nore a, co-am nocarboxylic acids and/or of one or nore 5 | actans
containing from6 to 12 carbon atonsé#gﬂgge presence of a dicarboxylic

acid containing from4 to 12 carbon and are of low mass, i.e. M of
400 to 800 or at |east one (x,c)-am nocarboxylic acid (or a Iactan), at

| east one di am n an Ieast 0 e di car ci,d and polyeth bl ocks
based on et hoxyl gt ed %ﬁ aﬁ?rrllgg"ngt hi Ea'{lgﬁolt? S ﬁa\’/’F 3% eti ng

poi nt of betvedms80Hm andnelar h@cﬁé:oa@@naﬁbd%ox@rﬁala@?é Ialaawm rad%x.% #fmbet ween 5
and 80 g/10 2 Kk 2. . Copol of claiml1, having a
ol 1 g o TS BRI o8 (OxCBgR R o PreStIRy et dhaodi m 1, i n
whi ch the ebbldxmh&ﬁrmb m@mrmtrOWMrMatoafseam afusTtiGw Gfast OféTWiof 400 to
I—I—----(G:I—I(BZH m---N(CH2ZCH2O E, - H f 3
00 ‘or at least one a m-ammocarboxyhc acid (or a lactam), at least one diamine
and at least one dicarboxylic acid and polyether blocks based on ethoxylated
primary amines, these copolymers having a melting point of between 80°C and

10 135°C and an MFI (melt flow index) of between 5 and 80 g/10 min (2.16 kg -

150°C).
2. Copolymers of claim 1, having a melting point of between 100°C
and 130°C.
15
3. Copolymers of claim 1, in which the ethoxylated primary amines
are products of formula
H——(0CH,;CHy),, —N—(CH,CH,0),—H
20
(CHa)
CH;
25
in which m and n are between 1 and 20 and x is between 8 and 18.
t
4, Copolymers of claim 1, in which the polyether blocks represent 5 to
85% by weight.
30

5. Copolymers of claim 1 or 4, in which the polyether blocks represent

10 to 50% by weight.



f CH3 25 30 in which mand n are between 1 and 20 and x is between 8 and
18. t 4. Copolyners of claiml, in which the polyether 99 g Ir sesent 5
to 85%by weight. 5. Copolyners of claim1 or 4, in whic yether
bl ocks represent 10 to 50% by weight. 48 Cctober 2003 16 6. AdheS|ves of
the HVA type (or hot nelt adhesives) con5|st|ng of copol yners cont ai ni ng

pol yam de bl ocks and pol yet her bl ocks according to any one of the
preceding clains. 5

6. Adhesives of the HMA type {(or hot melt adhesives) consisting of

copolymers containing polyamide blocks and polyether blocks according to any
one of the preceding claims.





