9 Cctober 2003 1 COPOLYMERS.CONTAI NI 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 frpoi te cbnadradtiohldipdigarbRfeChlothe coRlaAAg Cartkdh 9k HickPnsi st
of “sequences . . . .
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



9 Cctober 2003 2 based on diamnes, diacids and | actans or a,w

-am nocar boxylic acids. These copolyners can be used as hot-nelt adhesives
in breathable structures, i.e. structures that are permeat;jgcttoge el
vapour but inpernmeable to liquid water. Patent US 5 489 66 escri bes

copol yners contai ni ng pol yani de bl ocks f#nd 5 polyether bl ocks consisting
of PEG or PTMG (polytetranethylene glycol), these copolyners having a

mel ting point.of apout 11QC to 125C. These copol ynmers, cap be., use i n
inrod 11 ogeras i 2lhes dRphS AR Teudeop SR PRR il (Rireq Thess
fibres incopdignéeroandie asarombatanelandhdsiies inGrosdivable euctiiraen attassd

bet ween t fabrics lch it is desired to bond togefher, the bonding

bei ng obt ﬁ%ﬁ&? %V”W@Q’\téﬂﬂé"aé?{da%urgﬁ”iweﬁ@?aqlﬁgo ﬂ%@%?%érs described in this
prior art have Pgtmt US| 435662 descrives iopglymetrd borttain@ggesiysmite Hapie augl
phase, -but._w t hstand hot ironin S [ rticular steamironing.
Prhe t 2onkPleiheh  Bfikansonssif, BRSES vy B PoRBraritnine, bRl 4ihaer o
descr i bed copolyrherssewimnd peltiog poiat of alwuboneQicet2sSCofThasd tepadyrhers @shibees
constituting, an item.of _clothin ut .the resistang tq dry-cl eanin
oroduct s s hBRY it PEmaeare et s 2 dBithe S oG Thi Be:

The nel ti e faoinndf @hotkevenopal thie nsnwiesarddnetthen rbet plecdd bstivepn it@o falsricsi S t 00
hi gh for e a. be.used as hot |t ,adhesi.ves in the textile i.ndustry. 20
Thas, ¢ nevlsge &5t 38 B BoelTRo iR BEHVE bererbRins bl Uy ot X
conpat® bl erassing. tThei copolyeens dbadribee it thasl heéai arebave geod msthnck o vedshingg
approxi mately, .between 80C and, 135C.  Thes roducts al so need to w thstand
dry-cl eanlwﬁé deﬁ?rgaé\%tlg,a%goﬂﬁlpﬁa%%%%ew'ﬁ??ﬂﬁi ﬁ%t 'é?r&%fesssi W&gdﬂe%r@él@%l ution
and treat seeam ivariidg.st eam during ironing. 25 [Brief description of the

I nvention] The present invention relates to copolynmers containing pol yam de

bl ocks result fromthe condensation of one or nore a, a-am nocarboxylic
aci ds and[Twe te¢hroced pablemir e

15 Attempts have been made to use the copolymers described in the second prior
art to bond pieces of different textiles constituting an item of clothing, but the resistance
to dry-cleaning products and to the usual 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 o,w-aminocarboxylic acid (or a lactam), at ieast 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



| actams containing from6 to 12 carbon atons in the presence of a

di carboxylic acid 30 containing from4 to 12 carbon atons, and are of |ow
mass, i.e. M of 400 to 800 or at |east one a, mani nocar b&(?Pﬁoée%E% (or a
| act an), at | east one diam ne and at |east one dicarboxylic acid and

pol yet her bl ocks based on ethoxylated prin&ry am nes, these copolyners
having a nelting point of between 80C and 135C and an MFI (nelt flow

i ndex) 35 9 t ober 2003 3 of between 5 and_ 80 gr/10 mn (2.16 kg - 150C).
The mel ti n@f%t%en 3 %@%Béw iy (H3E ket 1 PRrehtlihgl m§t§laarﬁ%@t ig an@psuredr y)

or accordi 'lﬂ/@SC[{'dee'}éK%’sc\éﬁh%eﬁonﬂéi 16! L& ?ﬁlh)tWIWS\g?? Volume B

Schnel zt enpératur von terl kris I nen nststof opt | 'y using a
heating ber¢isugiel E’aasrhrrmnmsg:@be S@mhletqmmmemr vaw teilkiistallalesoKnestatafteny o

adhesi ves of HVA t hot adhesi ves) consisting of the above
pol yners cg)ﬁ) g}lgﬁf Hﬁ'“ﬁcﬁ/@%‘f ﬂrggaamﬁ“bsc?ﬂ?gt her bl ocks. [Detail ed
descri p§i on of tie preeent irm@hnod%lsﬁlaeiai@@qbyémfe%w%@rﬁf&hal mmp%)éa@r%t

bl ocks and pol yet her blocks result fromthe copol ycondensati on o

pol yani de $eefligAbesvedneaisitiing Pkt pheveRalymars eniinipet prlyasitauklocks

cont ai ni ng such as pol yam de sequences contai ni ng
di car boxyl |a{?% I*ér?ﬁgﬁgfs&%\lfmst h pol yetherdiols, the products 15 obtained in

this particular case being pol yet heresteram des. The pol yam de sequences
cont ai ni ng di caroxyli.c.chajn ends ar obt ai ned, for exanple, fromthe
condensat i &ﬂeﬁlea,&%ﬁﬂ?maﬁtﬁﬁkW?@'qﬁi ds, lactans or dicarboxylic acids
and digmines in the presence of a chain-limting dicarboxylic acid. 20 The

nunber - average nolar mass M n of the pol yam de sequences is between 300
and 15,000 and pghefeapaingeisetansainirgppolyachidddbckTlradnedgetiien blocks result

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.



. of the polyether sequences is between 100 and 6000 and preferably between.
200 and 3000. The copol ymers cont ai ni ng pol yam de bl ocks and pol yet her

bl ocks can 25 al so conprise randomy distributed units. Th®SetopepdPiarers
can be prepared by sinmultaneously reacting the polyether and the pol yam de
bl ock precursors. For exanple, a polyetherdtol, a |actam (or an a, (o-am no
acid) and a chain-limting diacid can be reacted together in the presence
of a small anount of water ynmer essentially containing polyether

bl ocks, pol yanm décsosding t3 ad’crsgéwn\ﬁefrthsun@enaﬁgt the patyasmni $%U%¢¢S)us
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Examples of lactams which may be mentioned are caprolactam and
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).



have a nelting point of 127-130C. According to a second formof the

i nvention, the polyam de 20 sequences result fromthe condensation of at

~ least one a, 0 -aninocarboxylic acid (or a lactam), at |easiOsiabet?@ ne
and at |east one dicarboxylic acid. The a,cD am nocarboxylic acid, the
lactam and the dicarboxylic acid can be ch@sen fromthose rrentloned above.
The di am ne can be an aliphatic diamne containing from6 to 12 carbon 25
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proportions, of constituents for the polyam de bl ocks are used in the
second f or nR'BEKS pkthe Gapehimes. deﬁ‘?é'bﬁgl"il % 94881@ks of the second form can
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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



CH3 in which mand n-are between 1 and 20 and x is between -8 and 18. These
15 products are commercially avail abl e under the trade nane NORAMOX(r)
fromthe conpany CECA and under the trade name GENAM N(r) 9 Peipbehe0&onpany
CLARI ANT. The pol yet her bl ocks can represent 5 to 85% by wei ght of the
copol ymers of the invention. It would not &onstitute a departure fromthe
context 20 of the invention if the copolyners contained, in addition to

the ethoxyl ated prinmary am nes, ot her bl ocks such as PEG bl ocks, i.e.
bl Gk cons LB IRTGCBRSeSa1g et IIBC i 82 StapchERaREoand the afetiasone-

consi sting efepPprsdsyne oxide wunits, PTMs blocks, i.e. blocks consisting
of tetranethyl ene gl ycol units, also known as ppl yt et r ahydr of uran, and
finally bl ocks obf en"eﬁtetWPmShybasis@a fiostiy2in [bIespﬁamg]dihs psiyamids, bldcks
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copol yner s steheeloivr:enhamnl raRing b am&zr@@ Ry aﬁ&b’tﬁ@?ﬁﬁﬁ 5%6 Ad tAghi po the
Pyan e Ilyet ﬁer © | oc ICn practice, basi gg ﬁ@g@&ﬁt ober

|
ggloéag] ? \i/ob E@s spag'@tfﬁ%rean o%ecfﬂé’wﬁtg ' tbesp@bagudﬁdygcm@m ma*eoohﬁrr a
- nsj s €
ol yan db. bPoeRasoro B SnTh S BLRAES BoRRY ™ Hiarbolilice Aol SRR o the

pol yani de mrecurm $Ineadyh&3m§n$ﬁ @samm@afyha Sl l'ﬁnsl aBidt i'gs8H GAr Bk ©
step, .in adding the pol yether and a catal yst.
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and the excess water is then distilled off, for example over one or two hours.

Once the polyamide containing carboxylic acid ends has been

15 prepared, the polyether and a catalyst 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.



reactor is established at between-5 and 30 bar, and is naintained for about
2 hours. The pressure is reduced slowy by opening the reactor to the

at nosphere and the excess water is then distilled off, for9esighpl0WBver
one or two hours. Once the polyam de containing carboxylic acid ends has
been 15 prepared, the pofyether and a catd yst are then added. The

pol yether can be added in one or nore portions, as can the catal yst.
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‘esterification. The catalyst is advantageously a derivative of a netal (M

chosen % ot héo gEguplkyl ofadinkishy Exammesinpf Auchomatalysindatef in upartidulée,t ober
2003 7 Exanpl es of derivatives which my be nentioned are tetraal koxi des
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solely of one or more of the tetraalkoxides of formula M(OR)4 defined above. it

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.



t etraal koxi des used as catalysts in the process according to the invention

are chosen, are, for exanple, alkyl radicals such as nethyl, ethyl,

propyl, isopropyl, butyl, ethylhexyl, decyl, dodecyl or hékQdiebec303, The

preferred catal ysts are the tetraal koxides for which the radicals R which
may be identical or different, are 10 C1 t® C8 al kyl radicals. Exanples of

such catalysts are, in particular, Zr (OC2H5)4, Zr(O i soC3H7) 4,

Zr (OCAH9) 4, Zr (OC5H11) 4, Zr(0OC6H13)4, Hf(OC2H5)4, Hf (OC4H9)4 and

Hf (O i soC3H7) 4. Fxemples oy sthagsiedivativesimvhighr may sdscabe arafitiogetiare lsalts of

I nvention i - S f e re of the tetraal koxides qf
fornula M ?ﬁ‘?iﬁ %%f i(@i'dma%@fé%qqtSéi%Soﬁgqu?%ngoo A" FEIRNG #5id AR (ﬁ?ﬂ‘ﬁﬁﬁét i on
of one or malte betwédretee britieas| (M)drdizor thict fyRBRIderof TN @rdl &abigares akid.

al koxi des al kal i ne-earth netal al koxjdes of fornmula (R1O %( in which RL

denotes a Hy¥r SE&VORCKLSRY PEYPRiEgSously BRtTRgBISUFI]. #cetc @asidorropinnic
preferaply sely, tutfdt: akiy valdrl dea; CXPrcfi@%rcﬁ? ‘?%&Jﬁzllﬁgagg,k%}dricn?éi@l @%@Fﬁ% .

al kaline-earth metal and p is the valency o amounts o
netal or alekil i pelngtic t Acidet slicadtk axidleokinl adidzilinoteic uatidy linwddnic uaid,

t et r aal koxi lch _are lned to constitute the mxed,catal yst can
vary withi ﬁgggm%nﬁcgﬁté%xy(ﬁﬁbna&%rp,)h\?r{y(fq%e%l& ar Renzoe lf’s“téd'aﬁﬁwg 6?%:

al koxi de  ardli®bckieniaiahicoxdidesussinic Adial ghigid atial aBlpiPakld, FRaelc gkikoxi de
is substantially equal to the nolar proportion of tetraal koxide. 25 The

wei ght pr opPeiieAcE: phitalicyanid apdcrotsmiq peid AcptiaRriEkanTE PEOpigRie mcichare
t al ' i | ] | i t al
ko T CpAKRUREN iRl PR ARalRilelas0] R AR Sl o fhe

al kal i net edfeoedalck abi niecarp tdalismdivithoal kekigd ®@oand e thishexglahatiyst tHes
formed by %Pcpnbi rhat,i on of tq‘ese t%o {9}l/pes .of conmpounds, advantageously
ranges froffPBlIeAY,helicnss taphinese $a)ts Ak ZBernidngmid &f anhergsnia afid of thene
di car boxyl i | yami.de wi.th the pol yoxyalkyl.gene . glycol and is preferably
et ween 0. BoT Ay Rgltioned Bele VBRI " Brisd oS0t TWeriEHErbs. o
ot her deri yaiti ¥egerhChariByziddosgi beetRats QRed. ahe SAbList & be used is the

15  same as for the derivatives M(OR)4.

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



the netal (M, in particular salts of (M and of an organic acid, and
conplex salts between the oxide of (M and/or the hydroxide of (M and an
organic acid. The organic acid may advantageously be forni%Osgieber, 208et i ¢
acid, propionic 5 acid, butyric acid, valeric acid, caproic acid, caprylic
acid, lauric acid, nyristic acid, palmtig acid, stearic acid, oleic acid,
linoleic acid, linolenic acid, cyclohexanecarboxylic acid, phenylacetic
acid, benzoic acid, salicylic acid, oxalic acid, malonic acid, succinic
aci d, gl ut grressae dvhiledinpaintaising, viger®is delity of Wharineltasi bagehtdalrhe acid
and crotonic acid., Acetic acid and propionic acid are 10 particularly

p
preferred. TRPPLORHCOMRYEE 7S 3PMe fop g iwo-slasRIO§8F$-s can be referred to
as zirconyl saltsppdNchhmpd pel k ' j h | cant
believes that these salt's o@ﬁ%cg%&%eggbﬁégﬁé%ﬁﬁgﬁ%ﬁgg% %?It @ﬁghé
conpl ex salhetakéih ianskaf abovganis acideorza Complexisal beteepn dbe sxideTbé () oduct
sol d unger i te is_used. The anount to be used is the
g 4@0.{‘@@&@&8{% g@?%@

15 sane as rrvariv 4(.)rg?mcsacﬂgocess and these catal ysts are
described in pat®m $1F1URIde 332 t82 Gopdiried36f 818 invdhtidn 33 ladf@&ed Uy 4h252
920, JP 07145368A, JP 06287547A and EP 613919. As regards the one-step
process, al3MeyH ¢fchginimitasagtheexsnsst Qsidedheistpichipaiatesof & diacihused

pol yam de h L0 bl g di i i h t her
nd the. caroy e Sithesis)the hAGEE WiE drhqn HRESHRIKL vie B el 08 BT (e
sanme cat al skilledsini thetdre cameasile mdusidhissamiesnt froadobdmvatiors’ madeeompeheyani de

precurgQrs are only lactans, |t is advantageous to add a small anount of
vvater.?QS ‘Fﬁ@%ﬁ#ﬂ’ﬁ@ﬂ@s%ﬁb?%ﬁﬁlrﬁa 8ht ai ns the same pol yether bl ocks and
the same pol ya@x@%&é@%‘fscowym@@%fﬁcﬁ”:%'a& BQ%bHﬁoﬁcﬂt ?a{?% RENRihaRpeNt s

whi ch have reacted randonfy and which are tandomy uted along’ the
pol ymer clpapductThe reactor is closed and heated with stirring as in the

first step @OIE-EE @_? ﬁg@t:’wﬁb@@/ﬂﬁﬁi 9ne\§v%fcihbed above- The pressure is

est abl i she

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:



and 30 bar. Wen it no | onger changes, the reactor is placed under reduced
9 Cctober 2003 9 pressure while maintaining vigorous stirring of the nolten
reagents. The reaction is continued as above for the tm-s&gﬁtobﬁb%%s. The
catal yst used in the one-step process is preferably a salt of the netal
(M and of an organic acid or a conplex sald@ between the oxide of (M 5
and/ or the hydroxide of (M and an organic acid. The MFl value for the
copolymers of the invention is adjusted by the anount of chain limter or
the excess d¥UtaZad2? F@%ﬂ%@&ﬁé%@%ﬁ@s&th@ tafelbethaud®@ for the synthesis;
the larger this anount, the smaller the MFI value. A person skilled in the
art can easily adjust this anount from observations nade on the 10
stirring couple/teb /FASEI@tmedich react or. Exanpl es of copol yners which may
be nentioned. are tp?e following products: 6 /6-6 /6-9 /6-12

/| NPND- 9/ FACEE-@PTPR#Tch 6 is caprolactam 15 6-6 is

hexanet Byl enerdhpa™M f8mind®alid S hexanet hyl eneazel am de, 6-12 is

hexanet hyl enedodecanam de, I\/I5IVD 9 i s nethyl pentanet hyl eneazel am de, FACET
i s the et hdkPliahedamethieneadipamidnd 12 is the chain limter (Cl2 diacid)

20 f th 1 : j l. mg t 510 20

o per 10005 itp BRGKIaE BN AR Ul Rl 6L M Eha ST (i 2l ar o,

respect i velfgy thiy potiagiite bl6cK;thd2oropartion dlihBett 6a® belfoir05148 20 fndiHer2128
ing 100. 25 6 /6-12 /11 /FACET-12 in which 6 1s

to 32, the total . b C
capr ol act arﬂO%G'Di’QOF@eH&!QFB?ﬁW%%éé%@H@m de,
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.



11 is the Cl | amno acid, FACET is the ethoxylated primary amne and 12 is
the chain limter (Cl2 diacid) 30 for the polyam de bl ock; the proportion
~of limter can be from5 to 20 not per 100 nol of the pol y&PrEber 208X er as
a whole. The proportions are, respectively, by weight: 9 Cctober 2003 10 20
to 25 /22 to 27120 to 25 /28 to 32, the total being 100. 6 /11 16-6

[ FACET-6 in which 6 is caprolactam 5 11 is the C | amno acid, 6-6 is
hexanet hyl eneadi pam de, FACET is the ethoxylated primary amne and 6 is the
chain linmter (adihgimixwedhusfamadchis platgdirinder dh okt attriesphieop ant ihemtead

limter can 0 I lhnnsQ0 | of .the. polyether [imter as a
whol - 10 T Biipg e, FRepBE 2oa Py aife Seiaish ibstots ssbapics as
/15 to 18 / $he sedfentshaeltobsb Gedrit 140 ofOpRRSURY QFIGhEintiRedifbEd hpyut he
exanpl es. The conpositjops_according to the invention can also contain at

least 15 oNe&ABMERSANOBholRA RTEBHHIE. ist thenefasucariniovar /2 h) fiesn rick bawtmt s,

Pol 761 ect rofyr o u i gbReS e, S AP B cTa e P R0 R L of

ant i oxi dant dihydraxylaied bipolyoxysthykie] EREGI ddh = 600) and 40 g of di-n-butyl
zirconate are then introduced. |

The product obtained is placed under a reduced pressure of about
30 mbar. The reaction is continued for a period of 1 h. The product is extruded

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.



Conpar ati ve Exanple Preparation of the copolyner 6/11/6-12/PEG 12 in a
proportion by mass of 21/24.5/24.5/30. 30 The follow ng nononers are

i ntroduced into an autoclave equipped with a stirrer: 245@® {ctoper 2003
caprol actam 2450 g of am noundecanoic acid, 704.2 g of

hexanet hyl enedi am ne and 2188.4 g of dodeganedioic acid. 9 October 2003 11
The m xture thus forned is placed under an inert atnosphere and heat ed
until the tenperature reaches 260C, whil e naintaining vigorous stirring
once the reageﬁ‘the neikture 2cﬂﬂﬁfrﬂlddisl4)l£hwd efndpr e Sedecad Qragsirtbabheshoier 1

hour (pre ion). The pr is then reduced (over 1/2 h from 14
bar to 5 at%(rédg'gﬂ% he 'QUr’%CO i ;PR R 1t 'hel R RRIGUSE it &Gydedoc,

2187.4 g ofin adidin &F aydradrRf ,@(plluyé}édet hyl ene (PEG Mh = 600) and 40 g of
di -n-butyl zirconate are t%en i ntroduced. The product obtained is placed

under a reduced%’lés@ﬁl@fﬁpa@lﬁ'dﬁt[fxamplﬁbﬁre proskict wathei fonnu@‘gfanuieaureasfor a
peri od I te
granul a ed (S}ﬁ nd E&O%@@Hﬁ% 4% g%ﬁ?‘%&'gﬁﬁ%gdnu " a”Pe é&vﬁ% ﬁ@ “grti; Sﬂi%%ﬁ ly in
a convent lsepatate@lidtorrsda\lferalﬂf\@cﬂomd@f dlﬁ@&r‘lﬂ?bﬁ&ﬂll(ﬂ@%lm u%&@abalh%tiohbp
several fractions of different Bal’tl cl e sizes using conventional screens.
The fracti 6?\“3887@ o Sastigas8e-efPedn was testad. ¢ theyresdls @repdesaribetain e 1.
15 Exanpl eT G[) gpar atl on of the copolyner 6/11/6-12/ PEG 12 / NORAMOXS2-12 in
a pr oport| on by mass of 21/24.5/24.5/15/15. NORAMOX(r)S2 denotes the
product whose fornula is cited in the description, in which mn=2; it is
al so known as 20 N, N bi s(2-hydroxyethyl) tallowa mne and is sold by the
conpany¥’ CECA. Th&2 Wi ng nononers are introduced into an autocl ave
equi pped with
' 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.



a stirrer: 2520 g of caprolactam, 2940 g of am noundecanoic acid, .985.9 ¢
of hexanet hyl enedi am ne and 2441.7 g of dodecanedioic acid. The m xture
thus formed is placed under an inert atnosphere and heat ed 9 @stohat 2403 he
tenperature reaches 250C, while maintaining vigorous stirring once . the
reagents nelt. 250C and 20 bar of pressureqgre nmaintained for 1 hour
(precondensation) . The pressure is then reduced (over 1 h) from 20 bar to
at nrospheric pressure, while maintaining the tenperature at 250C. 1312.4 g
of di hydroxyl at FtepobysiierdyicoedinfED Me <o dles 1985v8 vieref aE‘%ﬁVQé S2
30 and 48 g of di-n-butyl zirconate are then introduced. 9 Cctober 2003 12
The mi xt ur ePEBYRF RBEP R SOPPEIMWRYESUNG eRRVederRaiRisRrindingr deier eccadingoar .
The reacti og, i i . p Che LS truded in
2 bat b of vt L SR (0URH008 oF MRETHRN Roatuinghafy VABEAC!S or oM et
in the fornpef m@r eiudtes NervovendireEhdHitk@IRMHLAM b h Brif @Y S&depnal col d
mll. The powder_thus obtained was separated’into several fractions of

di fferem parti cllBediosuovgss thus saatast wermbonded éeasfabliheomprasdonf 48%200 m

of the copol'yone 7Y h BobSeR e iiRe Reik3Rided g0y BIEIRITrEa RECS of
21124. 5124. plateSii215 seddrds aht awidey arprewsirgsfoace contspondiag torB3D Ribar.
ed with 5 a stirrer; 2520 of caprol acta 2940 g of

aut ocl ave i r | [

ani noundec:ﬂ@? qgﬁlﬂe&‘?tu%fﬁ dhg pjess k@?%@h?ﬂ@ﬁ?ﬂﬁ W@V%HVQA‘@@ fetyeen
dodecanedi ofgg° @ Mpthalr for. i j

at nosphere 33.%% (ﬁgéarg‘eélﬁbﬁ%i i_liﬁl%l r@OFg%@b% ré;téﬁgsrgfaﬁﬁﬁg%g%vﬂﬁﬁg rfifen
mai nt aif¥l ngcaatgd véthscapdlymenboinded by phessieg gato theveddl/poRER@ rafabiridOwhiah of

ressure are naintained f 1 hour 20 recondensatibn). The pressure is
Phén reduce%ire( B%qt,uc?gh?t g&%ﬁ?%p@frsm[gﬁgmperatures, and th%ey are then cut into

samples 5 cm wide. The tear strength of these samples is measured in N/5 cm
according to DIN standard 54 310. The measurements are carried out on 3
series of laminates: 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.



at nospheric pressure, while maintaining the tenperature at 250C. Now,

656. 2 g of di hydroxyl ated pol yoxyethyl ene (PEG M
NORAMOX S2 and 48 g of di-
obtained is placed under a reduced pressure of about

reaction is continued for a period of 1 h.44he product
bath of water and granulated. As in the Conparative Exanpl e,
ground cryogenically in a conventional
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separated into several
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The powder thus obtained was

particle sizes using conventional
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zirconate are introduced.9 Paebai 2303 e
25 30 nbar.

1628. 7 g of

The
s extruded i
the prod
col d

2003 13 The

na
uct in
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fractions of different
The fraction 80-200 m was

copol ymers according to the exanpl es above were applied by printing onto a

cotton nonwoven using a powder point printing device according to the
usual techni qifessiugif t he t ext|Chmpaetvei ng | Bdumtea Yaccpddioat] Exdmple 8fac mer
per n2 of cotton nonwoven argyfgmosited 4§mngn@m&},neshkpﬁbﬂkéﬂgnscreen. 5
The nonwoveng—t hlle coat nr‘l were bondgr‘l to abhric r‘nmﬁr sed_of \YiY.0) | and
55% pol yest erl COPRESY98ndi ng mglng caftied %ut by Pressi N§ betmeéﬁ hot
plates for 13{%ségomds and untier a pressi hty:f or ceacor r eqpandi ng24.6 350f nbar .
The tenperatyre of the pressgph.atesys a13H§ted 440 di f figrent va) yes bEtmeen
120C and 160C. This produce$_a series off{lam nates (cotj{ton nonwoven 1
coated with ¢opol yner bondedPEy thr edki ng| Tt &'t K wool /|pERY@st ef-5f abrli ¢)
whi ch are produced at different pressing«bmnperﬁﬂures N@mmzthgysare t hen
cut into san?he§—5—eﬁ+m#de tear—styepgth—of—thes +Hes—-s—pjasur ed
in N5 cm ag¢cording to DI N é&anaard 54 8HQQhe neasuréﬁgk s are carjried
out on 3 ser Relgtivefviscesty imat €563 t hose mhlchﬂhave j ust beéd7manuf acturdd and
whi:ch do not {d&uender go any|treat nent, those which have undergone 3 washes
at 40C, and i ) i 3-dry-¢l eaning washey. The
Pressing temperature | Tear strength of the untreated laminate
120°C 6.0 6.0 8.0
130°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 45 5.0
130°C 4.0 5.0 7.5
140°C 4.0 6.0 9.0
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 to hot 50-350 400-600 300-550
steam in g/5 cm




the lam nates to water vapour was al so neasured, by applying the vapour
from a steampress or a steamiron to themfor 10 mn a n uring
the tear strength in g/5 cmusing a tensile testing nacﬁ(n)gg&%ﬁg&%zl ative
viscosity in 20 solution is neasured at;£0.5%on mcresol at 20C using an
Ostwal d visconeter. 9 Cctober 2003 14 'I]abl e | Product ConparativeExanple 1
accordi ngExanpl e 2 accordi ng Exanpleto the inventionto the invention
Conposi tion6: 216: 216: 21 (% by nas%)é]}%' S24. 511: 24.511: -24.5 6.12:
24.56.12: 24.56.12: 24.5 PEG 12: 30P ¥S 15PEG 12: 7.5 NOR 12: 15NOR 12:
22.5 Tf 1 Cl116-123115-120110-120 Rel ative viscosity inl.631.491. 37 sol ution

MFI 150c 1 g/ 10 minl5.07.215.8 Pressing t eraturelear strength gf the
untreated | ani na{pe 12&088.()@%‘.86%. 6O%§W8ﬂ 59&2‘%1"98 lei . d§§%’§2?‘§m the
150C10. 59. 5t2ndentbinl 8t 6dd o hior® bbessiha@ricpe batis hadRalof Sheedtghbreof the
| am nat e5 af E?%E? 3 wasth.es 4%C 1?2003}354. 55.0,.130C4. 05.07.5 140C4. 06. 09. 0
150C7. 06° 015 Spms containing from to carbon atoms in the presence of a dicarboxylic

acid containing from 4 to 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

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—(OCH,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.



160C8. 09.011. 0 Pressing tenperatureTear strength of the lamnate after 3
dry-cl eani ng washes 120C4.04.06.0 130C4. 56. 07.5 140C6. 07.&H %%

150C7. 07. 010. 0 160C8. 09. 013.5 Resi stance to hot 50- 350400- 6 8 86 23050(55 st eam
in gl5 cm9 Cctober 2003 15 CLAIMS 1. Ggpol yners contai 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 lactans containing from6 to 12 carbon atons
in the presence of a dicarboxylic acid containing from4 to 12 carbon
atons, and are of low mass, i.e. M of 400 to 800 or at |east one

(x, c)-am nocar bo®yl i c Adaesides ofr tha HIHAL tapg (orabotl reels adberives) aonsigtingaoid at

| east one di I 0 I yl at ed
primary am ﬁé@él%ﬁr}éséeo%taﬁ% %nga ﬂ-. c%ab¥>§ﬁ$gﬁ%@|oﬁéﬁ%r %ﬁoﬁﬁg ag{forgﬁwpaéeénr%oc and
10 135C andoa@ oMAe p(reﬁmldtngfdlamwsu ndex) of between 5 and 80 g/10 mn (2.16 kg
- 1500).-2. Copolyners of claim1l, having a nelting point of between 100C
and 130C5 15 20 3. Copolyners of claim1, in which the ethoxylated primary
am nes are products of formula H----(OCH2CH2) m ---N (CH2ZCH2ZO E ,-H f



(CH2).X f CH3 25 30 in which mand n are between 1 and 20 and x i s between
8 and 18. t 4. Copolyners of claim1, in which the pol yether bl ocks

. represent 5 to 85%by weight. 5. Copolyners of claim1 or %4OctoheididSh t he
pol yet her bl ocks represent 10 to 50% by weight. 9 Cctober 2003 16 6.
Adhesi ves of the HVA type (or hot nelt adhesives) consisting of copolyners
cont ai ni ng pol yam de bl ocks and pol yet her bl ocks according to any one of
the preceding clains. 5 9 Cctober 2003 17 COPOLYMERS CONTAI NI NG POLYAM DE
BLOCKS AND POLYETHER  BLOCKS BASED7ON ETHOXYLATED AM NES ABSTRACT The
present invention relates to copolynmers containing pol yam de blocks and
pol yet her bl ocks based on et hoxylated primary am nes, these copol yners
havi ng a meCOPQLYMERS COMEARING FDICY ANIDEIBDOCKSE AMD WOLYREHER | ow

i nd f bet 5 0. g/ ' - he i ti al
Ir(rall Si()es ?o agh\QIg?Ces %‘fng?%& gﬁ&%@%ﬁ&&ﬁ‘%ﬁﬁ%i gpleméggs: gtni ﬁgsgf

t he above copol yners contai ni ng pol yam de bl ocks and pol yether bl ocks

ABSTRACT

Thé present invention relates to copolymers containing polyamide blocks
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)
of between 5 and 80 g/10 min (2.16 kg — 150°C).

The invention also relates to adhesives of the HMA (or hot melt
adhesive) type consisting of the above copolymers containing polyamide blocks

and polyether blocks.



