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THERMOPLASTI C RESI NS HAVI NG | MPROVED TENSI LE

STRENGTH The i nvention rel at es to mul ti phase 5

t her nopl astic resin conpositions and nore particularly to conpositions:
in the formofwe sayasg20n which nodul es are di spersefT/FR97/01003
Many t hernopl astics have to be nodified by I ncorporating rubbers or

ot her polymers, for example in_ 10 order to nodify the flexural nodul us
thereof or to Elifdhdktfe JpadiOPbdsellil: SESNS HAVIE e
has discovered that if, in a- mat r i xgtRgN@rEt ai ni ng nodul es (S) part of
(S) is repl aced by a polyner (K), the tensile strength could 15 be

i nproved while nmaintaining the flexural nodulus. In addition, this also
very often results in a Thductiimventionthersilaeesf theonoduheltighddee
phase di sperseg, | . . Thi.s, y a es, . .+.ar

exanpl e mhe% 2gh%ﬁ%°8%%%%%? gﬁsﬁﬁa?%ﬂg?%}ﬁﬁngiaﬁgﬁapgg% g%ﬁgﬁgwlé%ly
transl ucent, the reompesbhionst hi sithe offorie Afdufesmatrincrisasehidhe

transparency opoHBkES hPE 89LYEBEeHDI € translucent for a constant |evel
-of dispersed phase. '

The inpact strength is also inproved. 25,

Uus 5,070, 145 descrMBBY thermORJ&F%dsq%iBﬁge tRoks sPPAgtdedsdpart s
?f ) ny:c on-6 ( PAiﬁ?:oﬁpoﬁ;(i:ﬁ)ﬁgGrﬁbberé P3r6 ]faﬁhe'trn pﬁﬂ:yﬁbr%g rfaalrxt Fe}@frrllpléﬁ 2 ur ed
i) of a copol.yner, of et eng, an an et r. bu acryl ate an
(i1) of a LBpobSHEF diCe ﬂ}éjﬁ’e,gB?hﬁf%?&?ﬁ]gt Hogelus "therEBE” Shie i do

have been imspeveetihe imﬁhetestrengpbositions have good i npact
strengt h. EBn28hptAd deRCT hoes dRUJdNARE ERPOSIA OBF a
consi sting of a polyam de an f an et hylene copol ymer I'n e formof a
pol yani de mat rRgtrixuhidh neemtaining zmodwies an(S) etmdrtencofet i) is
acryl ate-mal ei gep13884d1des polymer (K), the tensile strength could

15 be improved while maintaining the flexural modulus. In

addition, this also very often results in a reduction
in the size of the nodules of the phase dispersed in
(M) .

This has many advantages, for example when

20 the polymer of the matrix is transparent or even
translucent, the reduction in the size of the nodules
increases the transparency or makes the polymer more
translucent for a constant level of dispersed phase.
The impact strength is also improved.

25 _ Us 5,070,145 describes compositions
consisting of 80 parts of nylon-6 (PA-6) or nylon-6,6
(PA-6,6) in which 20 parts of a mixture (i) of a
copolymer of ethylene and of an ethyl or butyl acrylate
and (ii) of a copolymer of ethylene, ethyl acrylate and

30 maleic anhydride have been dispersed. These
compositions have good impact strength.

. EP 284,379 describes multiphase compositions
consisting of a polyamide and of an ethylené copolymer
in the form of a polyamide matrix in which nodules (1)

35 of an ethylene-ethyl acrylate-maleic anhydride
copolymer are dispersed, and dispersed in these nodules
(1) are nodules of polyamides. These nodules (1) are



copol ynmer are dispersed, and dispersed in these nodul es (1) are nodul es

of pol yam des. These nodules (1) are 2
firstly prepared by dispersing.a polyamde in the et hyl ene copol yner,
and then these nodules are crosslinked and then dispersed in a

pol yam de. These conpositions are al so presented as having a good i npact
5 strength. Patent FR 2,719,849 describes thernoplastic
conposi tions consisting of a matrix of a t her mopl astic pol ymer in which

nodul es of a sefdh8tiVierppppasedc by pdispersinmrtd alnglyamids aliny the
encapsul at ed bYe@HyiLQnét hﬁcﬁﬂﬁﬁt@io' YyNBhd artehéh sp%@%@ THE&8168MPQSid | ons
are prepared by firs ¥ egﬁggéf ahlngéihe Se%ﬁﬂ gfe and then the

ot her pol yner f%?ﬂ?ﬁg ke dip éan YaWsdCucThERR the
capsul es are coapodisionyedreThlsoppepaeatednakshaatinged @dlod MnipstlS
steps which areg Egggégﬁely separate or with one step  follow ng the other

in the same &xtruder hese conposi tions have both good flexibility and
good i npact strengt h. PFhent exBpRedloshdd ddeseribey\- thermoplrBEic

lyb |
o bt 6 anc e IELEhE) cSBbLERty SN Maptec0e 4 LAY

of PA-6,6 encapsulated by _ an hyl ene- et
nethacryl ate PebPBeFnmetn A am@dulesexafpl @ §ﬁﬁ%§“ih QH?QP Q?C

matrix the PA-6Gp&lymey] es a&ta.a.s.gyateﬂ» bYtdnfElEﬁ hyéﬁaspsulsaaal y!as?r Hre
coar ser tha the €%ﬂules d only froqi25 t he tnﬁ ene I

The presen th ??%ncqp quﬂﬂe?ﬁ?e LPPEeTs ?ﬁ%t a8 on
conprising at atreasprepaced |[mtynEtr{tdy foencagsalavingx cthewhisdvarde

di spersed at &ngftﬁérogﬁdqu_%éﬂartﬁé) of A rApd 1SRy RGRINY "Ehe( itarM, 30

such that its t¥ e stren reater conposition
conprising onl¥s @qpeqﬂﬁm ¢X%) co ions such that the capsules are

not destroyed. This preparation is carried out in two
15 steps which are completely separate or with one step
following the other in the same extruder. These
compositions have both good flexibility and good impact
strength. The examples show PA-6, PA-12 or PBT
(polybutylene terephthalate) matrices in which are
20 dispersed mnodules of PA-6,6 encapsulated by an
ethylene-ethyl acrylate-glycidyl methacrylate
copolymer. A comparative example shows that in a PA-6
matrix the PA-6,6 nodules encapsulated by the ethylene
copolymer are coarser than the nodules formed only from
25 the ethylene copolymer.

The  present invention is therefore a
thermoplastic composition comprising at 1least one
polymer (M) forming a matrix in which are dispersed at
least one polymer (S) and at least one polymer (K) and

30 such that its tensile strength is greater than that of
a composition comprising only (M) and (S), the
proportion by weight of (M) being the same.

In order to modify the impact properties or
the flexural modulus of a polymer (M), it is necessary

35 to add a plasticizer and/or a polymer (S) to it. The
drawback of a plasticizer is that, above a certain
amount, it exudes and therefore the properties are not



proportion by weight of (M being the sane. - In order to nodify

the i npact properties or the flexural nodulus of a polymer (M, it is
necessary 35 to add a plasticizer and/or a polymer (S) to it. The

driawback of a plasticizer isS that, above a certain anount, it exudes and
therefore the properties are not 3 3
preserved. |If the anount of (S) is increased too nuch, there may be
conpatibility problens and_anot her property nay also be affected. For

exampl e, if thePresexrvRmt of £Bp amoumt iaf | (r ebSeéncreasedelse Mucthe 5
.flexulral nodul Uihéﬁv\?] i nﬁﬂgd Qhéal agﬁpabmbﬂmeye l o%lemdd edged| Ol&rid‘tHe'}eb
tensile strengt i C 0 € Ss a decrease in t ur st
strength of an P¥ %?(ﬁ’%dé‘lf& 350 “be atfecte ﬁ‘ %pl AP ﬁas ’t#}elrg"@o

di scovered thatamdlﬁht bpfaddingia dMynes {igreasedm at ulecidades) inn tHY ,
the te”S' ﬁﬁ@éi‘ Y O%(Qd'ir{\%re% 58??5?&188' | %ué’therreepié‘C'ang a
part of (S) SO0 as to nmalntain the exural ‘nodul’us; ~_ an

| nprovenent | nre Wetiemndn ethe sepeadeh strenghitai nebdiclhimayst abagt ey

be nmeasured by dgprédfedt Sa 2lgeeRWnglOntdt el aseRsdi BY AgBO &p24y It
may al so be rranlfenggl b he burst stress of an extruded "t ube, neasured

at 23[err] C accoFdf "io W 12632. These properties may al so
be expressed by the burisé Kpﬂmhuahtl @l athemsifdts ddbc6ve2@d that,

Th | hat ' +

The popl! cag N7 HASENCE EARnLDE RN S piablrlMhet 65) 18 () M0 "
(K), nodul es oftensz(:l@ @rh:mengtyl ovaparinprareshps¥batedspec{S)cakhy, ndgul es
f (S 25 K

conpati bl e wi th ?%%acﬁ%. e S S°“t°a*’“5%f¢}f9ﬂ‘ the
obt ai ned, this Eteparakd B‘I@é@éuésserﬁn al IWPrOVETnent he ~ temsile

strength was obtained. This strength may be measured by

15 the stress at 50% elongation according to ISO R527. It
may also be manifested by the burst stress of an
extruded tube, measured at 23°C according to NFR 12632.

These properties may also be expressed by the
burst modulus/flexural modulus ratio.

20 The Applicant has observed that the mixture
of (M) + (S) + (K) was in the form of a matrix (M) and
a dispersed phase comprising nodules of (K), nodules of
(K) entirely or partly encapsulated in (8), and nodules
of (8). .

25 By choosing polymers (K) which are very
compatible with (S), a dispersed phase of (K) and (S)
in (M) is obtained, this dispersed phase essentially
consisting of nodules of (K) entirely or partly
encapsulated in (S), and, in addition, by choosing (K)

30 and (M) from the same family (for example, two
polyamides or two polyesters) and to be preferably very
similar, for example PA-11 and PA-12, these
encapsulated nodules may be smaller than the nodules
of (8) in (M).

35 This is all the more so for essentially equal
amounts of dispersed phase.



consisting of nodules of (K) entirely or partly encapsul ated in
(S), and, in addition, by choosing (K) 30 and (M from the sane

famly (for exanple, two .pol yam des or two pol yesters) and to be
preferably very simlar, for exanpl e PA-11 and PA-12, t hese
encapsul at ed nodul es may be snmaller than t he nodul es of (S) in (M. 35
This is all the nore so for essentially equal anounts of di spersed
phase. Thus, these
conmpositions are al so ver}WSeftipese F%Fp?ﬁ%t%?%ﬁsﬁﬁ?eﬁ@SBoV§F¥r§S@WF1mhich

can be used, fofor tl@éﬁaﬁféﬁsp&ﬁeﬂﬁkﬁomﬁéﬁgl mg) whi)eh‘ eanv\hectlstaae @i ents
must be visible, ta

A iﬁhthe evel % b H‘E ro ctive
filmns. xamp ’r ‘é°t'F‘% %p%?‘é’ﬁ?gb’aﬁﬁyn%ip%ﬁ/ﬁ t fetf 8& She .
amount of (S) imuskddre t visdbleasetankesf|igxumiiich nbdul levehy misin, be -

depending o SRS decrease in the transparency. 10
Accor di ng tgsthe presentgérf\g/en‘%elon %I%%oﬁ%h . nodules of (M remain in

the (M + (S) + (K mixtfes, a t¥anspAnARY Belymese Whdul kBej dneaease
sufficient to ijpatke amblAtt GENSEAN qnpyord@ﬁtt@fdée,eeaséutaé Faiekarragdul es

Chan the nodu dBBrLeR) ey 1 4S| | AebRERite O bRk HaFUFENES oF) (NPaRaes) +
(K) is superl oratdt@d:reasél“cﬁmttthmsmmmpzyreﬂcy]\/) + (S), at the very | east
for a g&tant proportjQ %?PélrWto the present The RQL YOET (ah be a

m xture of Several 20 m sCi rrers orii ng honmogeneous
sane appl i esneduléw @bl yMer r(am)ilandnt rtélepodl\y)rref (% . +THK) ml@«tmm,t | ons

of the inventi %Mux%%f 89”?1;1é§8 ?8&?1%% is hxeegu%le%ﬁes ﬁ% ir
nodul es, for exanple nodul es i.ch are encapsul ate § and
nodul es of (K2)the transparency, most of the nodules Dbeing nodu es of

(K) encapsulated entirely or partly in (S) having a
15 smaller size than the nodules of (8) in (M) [lacunal
the transparency of (M) + (8) + (K) 1is superior' than
the transparency of (M) + (S), at the very least for a
constant proportion of (M).
_ The polymer (M) may be a mixture of several
20 miscible polymers forming a homogeneous phase. The same
applies to the polymer (K) and the polymer (S). The
compositions of the invention may also comprise several
types of encapsulated nodules, for example nodules of
(K1) which are encapsulated in (S8) and nodules of (K2)
25 which are encapsulated in (S) or else nodules of (K1)
which are encapsulated in (S1) and nodules of (K2)
which are encapsulated in (82).
Thus, for example, it has been discovered
that the nodules of an ethylene/alkyl acrylate/maleic
30 anhydride copolymer in a nylon-11 (PA-~11l) matrix have a
gize of 0.2 um while, in the same matrix, the nodules
of nylon-12 (PA-12) which are encapsulated in the same
ethylene/alkyl acrylate/maleic anhydride copolymer have
a size of 0.07 um (this is the size Dv (volume
35 diameter) of the nodule together with the capsule, i.e.
approximately the external diameter of the capsule).



25 which are encapsulated in (S) or el se nodules of (K1) whi ch are

encapsul ated in (S1) and nodul es of (K2) whi ch are encapsulated in (S2).
Thus, for exanple, it has been .di scovered that the nodul es of an

et-hyl ene/ al kyl acryl ate/ mal ei ¢ 30 anhydride copolyner in a nylon-11 (PA-11)
matri x have a size of 0.2 [err]mwhile,5in the same matri x, the nodul es
of nylon-12 (PA-12) which are encapsul ated in the sane et hyl ene/ al kyl
acryl ate/ mal ei ¢ anhydri de copol have ze of 0.07 [errIm(this is
the size Dv (vol une 35 di ZHe PBF:LFPr@nﬁo e *‘Sgé'tnﬁ’&n%% hage c 454 e,

i.e. appr oxi adé b yadde: external di ameter of the capsule).

5 The conposi S I nv on have many advant ages:
- they are nore stable; Eljl a:?é ‘a&?? &&girée essentially as flexible as
the 5 conpositions of (M-cdhey skrg mﬁﬁ@%ﬂualam nflenible ag Siths nce

the polyner £K) ened t f i ; uIe
(0o POy 8K comobP: 268 2BEY B! lbdhpri s Th6REILs | BbAkATAING" ARPY) °

finer norphol ogl®s #RFe n&%s@otlﬁ(é‘efo (&) r eWBY h B r%%ﬂ#q négtth a
- they are verysepsyciéontanHiarheEe, ofi rasalpxeule bys)ni X gwi M., rekurandd S),

for exanple in short or barel y sticating extruder (standard or.

bott om of - ?a?l%:bméxjf?ﬁ rJ}n ‘F}E)%\% % rect| y in an injection 15

nmoul di ng rrachl ne, while- ithe t itnepr imorplrlogids Biso imcesssey tthe nake
themin 2 s{epsg ye good inpact strength;

- (M need %ﬁly %rem? 5‘ wel Egy?r%gor phase in order for it to be

the matrix and to avoid 2f) tbﬁ!x(se‘ﬂrq nverxl 6asY e exauppetures wompdy
therefore be pposskbhg t@nhave)3%am@r (8) Of £6M exddnpi P SaOknbst a1
barely plasticating extruder (standard or bottom-of-
the-range extruder) or even directly in an injection
15 moulding machine, while in the prior art it is
necessary to make them in 2 steps;
~ they have good impact strength;
- (M) need only be, relatively, the major
phase in order for it to be the matrix and to avoid
20 phase inversion. For example, it would therefore be
possible to have 35 parts of (M), 32.5 parts of (S) and
32.5 parts of (K); and
- in addition to these compositions being
particularly stable, they may be prepared and sold in
25 the form of granules and used in conventional machines,
and may also be recycled, for example if there is
manufacturing scrap due to cutting operatiomns.
The polymers (M) and (K) may be chosen from
thermoplastics. (M) and (8) are chosen to be
30 compatible. Since (S) is dispersed in the matrix of (M)
in the form of nodules, (M) and (S) are deemed to be
all the more compatible the smaller the nodules of (S)
are.
However, it is estimated that if the nodules
35 of (8S) are greater than 10 um they are only slightly
compatible, if the nodules are between 0.5 and 10 pm



32.5 parts of (K); and - in addition to these conpositions

bei ng particularly stable, they may be prepared and sold in 25 the form
of granul es and used in conveptional machines, and may al so be recycl ed,
for ‘exanple if there is manuf acturing scrap due to cutting operations.

The polyners (M and (K) may be chosen fromé thernoplastics. (M and
(S) are chosen to be 30 conpatible Since (S) is dispersed in the

matrix of (M in.the farm | es apd (§%%ar d be
alll the nore conp%??bl@ﬁﬁ$'§§%%IEH THEH dupég of 2 dtﬁgy
However, it is estompaeibléatand békowmodlus agnaﬂlesofal(s)vm W@rbltman 10

[err]m they are only slighthy) msgEPabd blompadisiie RA% exsire baywean
0.5 and 10 [err]m

preferably betme%hergfgreaﬁGleEteﬁabqnPr?héylnarélSPe§§#E§ﬁlﬂﬁa(Ehdln
bel ow 0.5 [errkmtbﬁyaﬁaeayerryem btRe size of the AdduleS! PRis is
conpatible with (S% %F ?i%refore selected b pre arlng di sper.si ons
of (K in 5 (S) &he nerad, SSAPTAOR | SELEETINR A omhFhe; yariqug
gﬁner al selecti onpc}]ymersor(mndneétnngt hhmaramuferlorpohmehs::( lé)elmﬁ:tijdag
is criterion ang g SI e

properties for th%é %Iconpggé?ggﬁggofnfﬂgggn<§%fﬁ%%9 %B?gggﬁgg ecﬁﬁﬁh
may 10 depend on cbwepesiiticss oﬁenheahnpﬁupeonle§h1$|chsrtﬁelecumam|mqy
tenperature apg f&é@%ﬁ&'l the mod 1us, bfiefd ?Bgf PSBP%QElQQdUbQEdQEﬁEQ in

(S) are greater [err] are on y conpati
the nodul es are b@?%&éﬂgotgmﬁﬂﬁaﬁﬁr?eﬁ$?r#%ﬁ@F%N%F%fabIy 15 between 0.5 and

2 [err]mthey are conpatiblgs amdvlesl ove thé. 5xo[d%fll’elsmc§fleXK<’)irQiﬁ/ef(¥) are
(971's the same SBFERESEONDER BT ¥ SReYSALs (Hhfk) S11oht1y compativle,
if the nodules are between 0.5 and 10 pum and preferably
15 between 0.5 and 2 pm they are compatible, and below
0.5 um they are'very compatible.
It is said that the compatibility of (K) with
(S} is the same as the compatibility of (S) with (M)
when the nodules of (S} in (M) have the same size as
20 the nodules of (K) in (8). It is not necessary for the
compatibility of (K) with (8) to be superior to the
compatibility of (8) with (M). Advantageously, the gize
of the nodules of (K) in (S) must not be greater than
twice the size of the nodules of (S) in (M) and is
25 preferably approximately the same or smaller. This
value of twice, and 1likewise the expression
“approximately the same", is to be adapted to the size
of the nodules, the measurement accuracy being in fact
higher for the nodules greater than 1 or 5 pum than for
30 the smaller nodules.
It would not be outside the scope of the
invention to carry out the test of compatibility of (K)
with (8) by measuring nodules of (S) in (K) and then by
proceeding as described above.
| 35 (K) must also not be too compatible with (M)
in order for them to demix and for the majority of (K)
| to go into nodules in (M). If, then, (K) is strictly



when the nodules of (S) in (M have the sane size as 20 the nodul es of (K)
in (S). It is not necessary for the conpatibility of (K) with (S) to be
superior to the conpatibility of (S) with (M. Advantageously, the size

i of the nodules of (K) in (S) nust not be greater than twice the size of

" the nodules of (S) in (M and is 25 preferqbly approximately the sane or
smal ler. This val ue of tw ce, and i kew se t he expr essi on
"approximtely the same", is to be adapted to the size of the nodul es,

t he measur ementidentdcady trei B i nthare wilhi renodydeshefhotRl ekn glMht er

than 1 or 5 [emdem YREN 4 3Bt h@agBlIdcyr adWbes8, be two diffbbewpul d
not be outside the scope of the |$¥§nt|$n to.carry,ouyt the test of
)

conpati bi | ity &PipRmides, o (Eyop, POLYRT} SIS off 708 R KRR
t hen by pr ocerdinersasandshavbegd d@idferedt physical pgidpemisiesl swhaot be

o (1T 1@ golairdtlenne, 85 TEHE! o IR tE KR X (A it | (5) "BhE" 1Y
7 i dent i caloft ol M withel8) wale thexedores aryi®d iquy Ms indBgated) and

(M may, for eﬁ@}i%uéa@.twfdiéffgeaesireaokgfge%%eortﬁéﬂ%f)%y@ffi dRe

derived fromthe sane nongnmer s and havi ng erent physical properties.

The 5-nmeasur en@ASLES it Bk oABaChIPsen: L f e MRt IFAmBE e with (k$lwith
(S) are theref el cakri ¢ ovhegRedNdihetiosh tHY eviaguility | bfit (k3 degired

to reduce the size of .the . I K) .| h t t i.bl

Wi th (%? | fjan?fj)q;asgﬂa?i&heaﬂﬁﬂ?eﬁéfﬂléfrhieio 8) ;éﬁ;%%&?fgf o?%eés)gtg{oagﬁzgna °

encapsul ated i ismrerde.he ni xture of . , an i's nade.

Advant ageously (M and (lﬁdﬂr&a]%gﬁﬁa.j " Q) ax&fe (RFTEaF@Mdnbdn PRLYRET S;
polYyam dés, two po etc.

for exanple, they are two yesters
the same family of polymers; for example, they are two

polyamides, two polyesters etc.

15 The mixing of (M), (K) and (8) is
advantageously carried out by introducing (M), (K) and
(8) simultaneously in a device for mixing (K) into the
mixture of (M) and (S), or for mixing (M) into the
mixture of (K) and (S) or for (S) into the mixture of

20 (K) and (M). However, it would not be outside the scope
of the invention to use various steps or different
orders of addition, provided that the desired
morphology and/or properties are obtained.

In addition to the compatibility = or

25 incompatibility conditions, the melt flow index (MFI)
of (M) is advantageously greater than that of (K).

By way of polymers (M), mention may be made
of polyolefins, polyamides, fluoropolymers, saturated
polyesters, polycarbonate, styrene resins, PMMA,,

30 thermoplastic polyurethanes (TPU), copolymers having
polyamide blocks, copolymers. having polyester blocks
‘and polyether blocks, PVC, ethylene-vinyl alcohol
copolymers (EVOH) and polyketones.

Polyamide (A) is understood to mean

35 condensation products:

- of one or more amino acids, such as

‘aminocaproic, 7-amincheptanoic, 1l1ll-aminoundecanoic and



15 The mxing of (M, (K) and (S) is advant ageousl y
carried out by introducing (M, (K and (S) simultaneously in a device
for mxing (K) into the mxture of (M and (S), or for mixing (M
into the m xture of (K) and (S) or- for (S) into the mxture of 20 (K)

and (M. However, it would not be outsidg the scope of the invention to
use various steps or different orders of addition, provi ded that
t he desired nor phol ogy and/ or properties are obtained. In

addition tol2-agménodedaeantbf| iacjdser a8l | aEomBet | OF | MEyecdifitamdhs, t he
melt flow i nd@ﬁicﬁlvgé)capreiaé%ml,Soéﬂé{ﬁﬂh@%@ﬂéﬁ\Yaﬂdeﬁé@f%rli‘é‘@téﬁat of (K).
By way of polyners (M, nnn%lon may be made f pol yol et.i ns, ofy 1 des,
fiuoropol yners, saturated ©F pBRFesP&rsMOXfol F&aton e,“”§?§?%§% ‘EELsins,
- PMMA, 30 therdbaphdsésc pol yursatdianes (T&E), copdieseatethalanmegliamiyod yam de
bl ocks, copol ' bl oc er bl qg PVC,

ethylene-v?ny%ggéé%ﬂgghggeggb%gﬁ%géS (Evgﬁfygxggggpgéég%%és; ‘%fS%p_

Pol yani de (Aamin©gyclghqsvéfm©ﬁhan© podn 33 wigmeidnslhigxangihuthans:

- of one or NR{gMARENQifAi H3acIHeN sRTh acANidRAANAIIG, thAPHAREPLANnoi c,
11- am noundecangi ¢ and . . . 8

12- ami nododec@®®PECaci ds, 2FREBCone or SNBRE1Fact ans, Sebagieh as and

caprol actam @efleshheddehepoRPUitaneydbact am - of one or nore

salts or mxtures of di_ am nes, . suc%‘ as

hexanet hyt énedi ani ne, 5”d85ec°}ﬁe‘m‘\ﬁlé:ﬁ%ﬁi Qi feme Of, FhPEFre MARWMRTRY,

bi s( p- ani wbighl clesullitareihanepodwdmides| ndidyy | éampie hPRebg12 byi ani ne
Wi th diacids éﬂ%hcgﬁdéﬁggeigglbf’ 5@%89&&%&&'8 d o aféﬁ%§llaci fzel aic,
suberic, sebacic an do ecane |car%oxy_|c act ds; (v

or of mxtures of some Bplymere nohk@vdmg  polyamide  block and

polyether blocks result from the copolycondensation of

15 polyamide blocks having reactive ends with polyether
blocks having reactive ends, such as, inter alia:

1) Polyamide blocks having diamine chain ends
with polyoxyalkylene blocks having dicarboxylic chain
ends;

20 2) polyamide blocks having dicarboxylic chain
ends with polyoxyalkylene blocks having diamine chain
ends, obtained by. cyanoethylation and hydrogenation of
aliphatic dihydroxylated alpha-omega polyoxyalkylene
blocks called polyetherdiols;

25 3) polyamide blocks having dicarboxylic chain
ends with polyetherdiols, the products obtained being,
in this particular case, polyetheresteramides.

Polyamide blocks having dicarboxylic chain
ends derive, for example, from the condensation of

30 aminocarboxylic alpha-omega acids from lactams or of
carboxylic diacids and diamines in the presence of a
chain-terminating carboxylic diacid. Advantageously,
the polyamide blocks are of nylon-12.

The number-average molar mass of the

35 polyamide blocks is between 300 and 15,000 and prefer-
ably between 600 and 5000. The mass of the polyether



‘which results in copol yam des, for exanple PA-6/12 by t he condensati on

of caprolactam and of |auryllactam Pol yners havi ng

pol yam de bl ocks and pol yet her bl ocks result fromthe

-copol ycondensati on of 15 pol yam de bl ocks havi ng reactive ends with

pol yet her bl ocks having reactive endsg such as, inter alia:

1) Pol yam de bl ocks havi ng di am ne chai n ends w t h pol yoxyal kyl ene

bl ocks havi ng di carboxylic chain ends; 2) _pol yam de bl ocks

20
havi ng di car bbkgrke difairetweamddodi emdpdtQRfkyarRy PEisd eFPbers RINIRM
di am ne chai nggg gRES306btai ned by. cyanoethylation and hydrogenation of
al i phatic dihydroxyl ate

d. al pha-o a ol yoxyal kyl ene bl ocks call ed
pol yetherdiols; 25 P°1Yme§f pol rﬁr’(i bI%%i%a %‘57?‘ ng E’rlggb(ﬁoxylﬁ“&échai n
ends w It h pol pethetHeel blddke mimdualsoobhailndd beimupmly distiiluted
particul ar _.case.,poly sterani | deypl o havi ng
Pc Eﬁélt%' e‘feltl]ngg %Oei, 5r eXa Ie]?<afr(§’n]:1Jg F-%%c@o bﬁ e

di car boxyl : S deriv ndenhsati1on of 30
ani nocar boxy| Bé¢malphaconsgaersitdsrs r ofn thet apslyether andc pepkydmidedi aci ds

and di am nes { R tReppLeaeaeesof a chai n-term nating carboxylic diacid.
Advant ageousl vy, t he_pol yam de bl ocks are, of nrﬁll on-

2. The
nunber - average  nol ar FREss exgpples he i85 pbPya Ctﬁegll.#]t?ckstps bEEIEEN 300

anfl 1?h000 angolyetBerdiol,akl yldweiaee o 08nand phaGomedae amisr odcide
pol yet her

. . . C . | 100
and 6000 ARd BPEf 6t aliRF BeREEH "2t 1550 %’n%ck%oo"% the tgxoecggqéeéopﬁevggn
having pol yamadd ambacksof awadter.pdl ypohymeb| doksobtpiaedo hacinge

e o PRt Saye e b iR R ydiae Baeckd B e
very variable length, but also the various reactants,
having reacted in a random fashion, are distributed

15 randomly along the polymer chain..

These polyamide-block polyether-block
polymers, whether they derive from the
copolycondensation of polyamide and polyether blocks
prepared beforehand or from a one-step reaction, have,

20 for example, Shore D hardnesses which may be between 20
and 75 and advantageously between 30 and 70 and an
intrinsic viscosity of between 0.8 and 2.5 measured in
m-cresol at 25°C.

Whether the polyether blocks derive from

25 polyethylene glycol, from polyoxypropylene glycol or
from polyoxytetramethylene glycol, they are either used
as such and copolycondensed with polyamide blocks
having carboxylic ends or they are aminated in order to
be transformed into diamine polyethers and condensed

30 with polyamide blocks having carboxylic ends. They may
also be mixed with polyamide precursors and a chain
terminator in order to make polyamide-block polyether-
block polymers having randomly distributed units.

Polymers having polyamide and polyether

35 blocks are described in Patents US 4,331,786, US
4,115,475, US 4,195,015, US 4,839,441, US 4,864,014, US
4,230,838 and US 4,332,920.



bl ock precursors. For exanple, it 1is possible to react
pol yetherdiol, a lactam (or an al pha-onmega am no acid) 10 and a
chain-termnating diacid in the presence of a smal | amount of water. A
pol ymer is obtained having essentially pol yether bl ocks and pol yam de
bl ocks of very variable length, but aligo the various reactants,

havi ng reacted in a random fashion, are distributed 15 randomy along the

pol ymer chai n. These ol yam de- bl ock pol yet her - bl ock
pol ymers,  whet her TR Pog‘é’PFP@E“ 13Bm Lothe exagphd}ycdRlendati on

of pol yam ﬂe E;mi].}mt#hﬂé‘t&r &l yoss (PE@Yﬁp@rgdl?pf@p?baﬁd gﬂ.yEmeé@PGf)e'Stz 810
reaction, have 0 e ar i et ween

and 75 and advint gg@)%]?&&b@%féth%‘ang ¥6° ndﬁﬁlﬁvdYn HP rgsafbtgt?ﬁsc}ﬁsi ty
of between 0. &l@nl calbletkanindetirahydrofinesgo| (RRHES] err] C.

Whet her thes pol yet her blygehmdler bye fﬁ&fpe%ﬁlép' )A%E)eger}&&' %(B‘E!rodh'i:%@

pol yoxypropyl ene gl gcol Qr from po yoxyt et rarret ene g they are

either used” intg &Hen ArdTopbl Jdisndeprswrm JpﬁﬁlﬁaRPAEeﬁif‘@(FkblOCk
havi ng car bOX)ﬁdeyn%’KiSlﬁ)F thbe)fo&lhe i1 A8 BE bﬂ erfdeilatr@mes benéyapgkor med

I nto diam ne pol ers and, condensed. 30 C vin

carboxyli ¢ end lyl‘ﬁ#; ﬁﬁfi/ simp %"el?ﬁx%‘% ﬁ: éﬁ?y‘&’rﬁ §§8 Fi@ﬁf‘?of’ and a

chai n t er rRTMG drloakso.rder to make pol yam de- bl ock pol yet her - bl ock

pol ymer s i ng random ut u S I Vi ng
f}_ad/ )itdB 5.111% Egt rﬂé outs:.dg ‘I?’at é)éé/ uS 4, §

pol yam de ~and pol yet her brocks are descri be , 786,
us 4,115, 4757eryg.on 19§, ¢ie pslveghor 4hlocks mcsszameﬁ gsfferent

4,230, 838 and (#5t4 33974.1&?03.8 unlts derlved from ethylene glycol, ¥%om
The pol yet her far exanl}) be a pal yet hyl ene egcoI ?PEG) a
pol ypr opyl ene qucsmy er{qpﬁgl)ycol from tetramethylene glycol
Advantageously, the polyamide-block
15 polyether-block polymer is such that the polyamide is
the major constituent by weight, that is to say that
the amount of polyamide which is in the form of blocks
and that which is possibly distributed randomly in the
chain represents 50% by weight or more of the
20 polyamide-block polyether-block polymer.
Advantageously, the amount of polyamide and the amount
of polyether are in the (polyamide/polyether) ratio of
from 50/50 to 80/20.
Preferably, the polyamide blocks and the
25 polyether blocks of the same polymer (B) have
respectively masses . Mn of 1000/1000, 1300/650,
2000/1000, 2600/650 and 4000/1000.
The term polyolefin is understood to mean a
polymer containing olefin units such as, for example,
30 ethylene, propylene or 1-butene units or any other
alpha-olefin. By way of example, mention may be made
of:
- polyethylenes such as LDPE, HDPE, LLDPE or
VLDPE, polypropylene, ethylene/propylene copolymers or
35 metallocene PEs;
- copolymers of ethylene with at least one
product selected from the salts or esters of



or a polytetranethylene glycol (PTM35. The latter is al so call ed

pol yt etrahydrofuran (PTHF). 5 Whet her the pol yet her bl ocks are

i ntroduced into the chain of the pol yam de-bl ock pol yet her- bl ock

pol ymer in the formof diols or of diamnes, they are called, for
simplification, PEG bl ocks or PPG bl ocks dt PTMG bl ocks. 10 It
woul d not be outside the scope of the I nvention if the polyether blocks
cont ai ned diff suc as uni.t.s deriv from et hyl ene gI o]
from propylgﬁga P§88F ¥ ets aftet reﬁEnggSm Py "EsaEe0 If

Advant ageous| ygaturatkd carbogyllyarradedbl ock 15 pol yether-block polymer is
such that the pol yam de ?avaPtgﬁﬁggg&gr ceﬂétlég?£61$ylxel t,od té& to

say that t he anmount o i ch orm of bl ocC and

that which is 5598 bl 9LBP§H| bUI—@BEr anded ypropyhene, cr@ﬁhyl@méw% 50%

by wei ght o maeetatet heopdlyheisamage- létqmene/alm ye(rﬁl@éh)tﬁ&‘;#late
pol yner. Advant ouslyéﬁ#he anount _of p ani de, and the_a
pol yet her are FﬂpPﬁgmﬁﬁﬁly ¥ Rair () #Eﬁ eRFity PRYMBSy/ Y%F%O/ZO.

Preferably, the.peél yam de. BBBcIemchntlhehmeZS: Phoyetindex b{MEXKE mafy bhde

same ol ymer aye ecti vel masses M of 1000/ 1000,
1300/ ego,y 28%33’?83 b 3688;1 %g'and 40%0/ 1000. The term

polyolef inis understooBYtdﬁﬁEaﬂfaexammﬂQﬁmwfcéﬂN@tﬁhngadeﬁ¢lwm¢¢$s such
as, for exagpl fend9onchidy ane. mad?é ogy! ?Bq l?tdgﬂbe'ﬂudﬂ&es (WDF)any

ot her al pha-olefin. By way of ,exanp |on may_be nade
- pol yet hyl ene§°§8éﬁm§§SLDPEOHFDPElnELDPE’-%Yllde%DPEfl%Pﬁﬁ opy(‘éﬁ’%’ '
et hyl ene/ pr opyée_nyléﬁéotéﬁeés1abra§tnynahéocen@o19£5ymers, oly(tri-

copol yners of hyl en t | east_on u selecte ron1 the
saFtsy or est ﬁ X Ehm& e? trlgluorgeeg fe ne copolymer

homopolymers and copolymers of hexafluoropropene and
15 homopolymers and copolymers of chlorotrifluoroethylene..
Advantageously, PVDF is used.

By EVOH is meant ethylene-vinyl alcohol
copolymers. They derive from the hydrolysis of
ethylene/vinyl acetate copolymers, this hydrolysis

20 possibly being incomplete and vinyl acetate units
possibly remaining.

By way of example of polyesters, mention may
be made of PET (polyethylene terephthalate), PBT
(polybutylene terephthalate) or PEN (polyethylene

25 naphthenate). '

Polyester-block  polyether-block copolymers
are copolymers having polyether units derived £from
polyetherdiols, such as polyethylene glycol (PEG),
polypropylene glycol (PPG) or polytetramethylene glycol

30 (PTMG), carboxylic diacid units such as terephthalic
acid and glycol units (ethanediol) or 1,4-butanediol.
The linking of the polyethers and of the diacids forms
the flexible segments while the linking of the glycol
or of the butanediol with the diacids forms the rigid

35 segments of the copolyetherester.



unsat urated carboxylic acids, or the vinyl esters of sat ur at ed
car boxylic acids. Advant ageously, the polyolefinis sel ect ed
from LLDPE, VLDPE, pol ypropyl ene, et hyl ene/vinyl 5 acetate copol ynmers
or ethylene/alkyl (neth)acrylate copol ynmers. Advant ageously, the density
may be between 0.86 and 0.965 and the melt flow index (MFl) may be
bet ween 0.3 and 40. By way of exanples of fluorinated
pol yners, 10 nmention may be.nmade of_polyvinylidene fluoride (PVDF), |
copol ymers containing SRV i dePROLYEE %éﬁ ers y@ye described  in
]let hyl enehtletraplauemet huﬂanmz ssr?)pahyinens 40528yt the contents of

uor oet hyl ene trifluoroet ne copal rs . _hpmopol yners and
copol yners of h 5PI35F06 gggr §15% ﬁgﬁosg éggsa838188§6P§ners of
chlorotrifluoroethyl ene. By AWaMntagéousthermmﬁia$61USempolyurethanes.

EVOH i s meag! gLhrhenemtb¥e Haphds p HTRL:enatley, 5y %f%m%{w ]

t he hydronS|s hyl eneIV|nyI tate copol yners,

20 possibly BBPA§ SOREEHHIEGe %%ﬁ?cxﬂﬁﬁﬂe Uddisat sk derivedsEromy
remai ni ng. olyetherd%l\éayaﬁa e € friRRld eFkenS, etR8hEQNcIRYor be
made of PET fgg ﬁ gne ﬁephthalate) PBT (pol ybutyl ene

t er epht hal at e) u ?BSﬁﬁ@ hyl ene 25 napht henate).

Pol yest er - bl ock poI yet hMenblionk me=gpol gBos be armadepolofnerso hpes texr

pol yet her it d fr nol yet h il s po | ycol
(PEG, ggl y%rr%g%/l%ene 9{):%” ? G~ or %%%Is%t e ?ggréttﬂ ﬂ%‘ﬁg Ayfgé%}(&g%tg
(PTMG), car boXpite, dllﬁbllt'{ﬁ ulextvedchiras sapzphods mplyesé@ ime gpdol

units (ethaneqhgkg dekrited @%bﬁn%@hahedlolTBﬁ kke&lm?405u£aﬁeagbxethers
and of the diacids forns y% | exi bl e segnents _while the |ink of the

gl ycol or of the butaR8d FtRPFﬁ t he ¥Fici dsPPIYRETEhe riPYERHNLNG
segment s of theubepahyébhayesher mole of carbon monoxide for each mole

15 of unsaturated monomer. This monomer may be selected

from alpha-olefins having from 2 to 12 carbon atoms or

their substitution derivatives. It may also be selected

from styrene or its derivatives obtained by

substitution with alkyls, such as methylstyrenes,
20 ethylstyrene and isopropylstyrene.

Preferably, the polyketones are ethylene-
carbon monoxide copolymers or ethylene-polypropylene-
carbon monoxide copolymers.

When the polyketones are copolymers of

25 ethylene, a second monomer and carbon monoxide, there
are at least two ethylene units for one unit of the
second monomer, and preferably from 10 to 100.

The polyketones may be represented by the
formula: - (-CO-CH;-CH,-)x- (-CO-A-),-

30 in which A denotes an unsaturated wmonomer having at
least three carbon atoms, the. x/y ratio being at 1least
2. '

The units - (-CO-CH,-CH,-) and - (-CO-A-)- are
randomly distributed in the polyketone chain.

35 The number-average molar masses may be
between 1000 and 200,000, advantageously between 20,000
and 90,000 (measured by gel permeation chromatography) .



12 Such copol yetheresters are described in Pat ents EP
402, 883 and EP 405, 227, the contents of whi ch are incorporated in the
present application. By way = of t her nopl astic

pol yur et hanes, 5 nention may be made of pol yet her urethanes, for exanple
t hose cont ai ni ng diisocyanate units, unitig derived from poI yet herdi ol s
and units derived from ethanedi ol or from 1, 4- but anedi ol .

Mention may al so be pagde of pol yester 10 urethanes, for exanple those

cont ai ni ng di i SR yARAEENT t&H‘PF§atHﬁIeF’s MRt iR dPeFBReRMBI Bhemsl 300°C,
pol yest er di ol susuwsllly bettweenlezoveshd romst.hanedi ol or from 1, 4-but anedi ol .

Pol yket ones are cant ai n bst ant | aI I one .nol £ of
car bon nonoxi de for eaché%bnetéeﬁ%so?g :\%’518 %%]dy]?ﬁ) SRGT may
be selected inrPatehiphaU8| ¢fB43, héd| nysSfApABR, BOBlandaUBorS  &OdTE 1Y,

their substitytyo “cgﬁ'&éﬁ@k' W'Wﬂa{cﬁmé{rél Si?lc%‘i'rp%.erla"?:%tdedln ?rege\f{tene

or Its derivatives substitution vmt yl's, "such as
met hyl st yrenesaPDZbl‘@W%t yrene and i sopropyl styrene.

P{ ﬁf Ier ably, Ithe po:yket Wswaﬂrgdﬁhé@c&ﬁﬁ%es o@arﬂmnfawxmp CMaﬂa@s{\hs or
et hyl ene- pol ypr opyl ene on_nonoxi de co S. en
the pol yketo %?é“a%%p%fy%?fa%? W‘@Heﬁ%% RRMEFHNBNer and
carbon nmonoxi de, there Tharpohyméeads)t is eﬁﬁwlpn@dlumttdefmnednahmnet of
e et oo PRIONEE s ABfRLELSLAR (T Uhd O(df%s defined abovkl®

b he ormul a:

pol yket ones™ may D€ represe
-(-CO-CH err] m@rdz}ng[épr la (vmamy[ er(S)- way i angapsulatdendllesiana

unsat urated MOpOrE{y haMi Ngndt such |1ﬂ'?a°€ £ eﬁo&&i@&“tﬁh@”‘éméa wilkddati o
bei ng at | east 2. he units - (- rr] and

_(-COA-)- arémay besaghlerdithan b‘ﬂ?%dn‘P‘ﬁ“Jcﬂ% BéI %I@éto‘rﬁa &lﬁbr ningghe
The nunber - avesege JM| dhe NPBESSNt NBhvdition bet(menléo%pn(ﬂgrm&OO,

advant ageops! Y, peLieed 23 OB ect! P 999N T M °F el PRI HP"
whlch is also in the form of nodules in a matrix (K) or
which may be a matrix containing nodules (K) .
Advantageously, (s) is a thermoplastic having
affinities with (M) and with (K) and/or able to react
20 with (M) and (K) or having affinities with (M) and able
to react with (K), or vice versa.

For example, (S) may be a polyolefin chain
having polyamide grafted species or polyamide
oligomers; thus (S) has affinities with polyolefins and

25 polyamides.

(S) may also be an ethylene copolymer having
maleic anhydride units; thus (S) has affinities with
polyethylenes and may react with polyamides.

By way of example of (S), mention may be made

30 of functionalized = polyolefins, grafted aliphatic
polyesters, polyether-block polyamide-block polymers,
optionally grafted, and copoiymers of ethylene and an
élkyl (meth)acrylate and/or a vinyl ester of a
saturated carboxylic acid.

35 (S) may also be a block copolymer having at
least one block compatible with (M) and at least one
block compatible with (K).



13 The nelting tenperatures may be between 175 and 300[err]C,

usual Iy between 200 and 270[err]C. Synt heses of these

pol yket ones are descri bed in Patents US 4,843, 144, US 4,880,903 and US
3,694,412, 5 the contents of which are incorporated in the present

appli catlon By way of exanphes of polyners (K), nention

may be made of the sane exanpl es as the pol yrrers (M. The
polymer (S) is any produ defi ned, above ch |s conmpatible with (K
and (S) as defined above%1 IR&ESFH?H@Y%B‘%‘S \%ﬁjr%ﬂﬁe ¥5) IPay e RAPENPEL €
(K) in a matenkxafmMingnd asipita tdisf itrhe umhrbeSaﬁBUSe@b&&psuirmt@ ormay

b | th I f f_the t
[ ﬁvzm oﬁr (S?aagggnggq#ogéggdlg% eégn(| S i n %&%f%lrln(?g%]é gu?%lgyﬁiﬁ gsen

matrix (M andunit@hich is also in the formof nodules in a matrix (K) or
which may sbe a MMy gl %‘fn'e'ﬂmﬁl‘édmn{:e%tlcfn'()mayh J%e“%?&g 3geo J?y,

(S) is a plastlc I n finities wt and wt

and/ or abl e topP Xe eSang; t“}?r’(tl‘%onéﬁﬂ YWigh oFegand nfoatteninglagness h(MM and
gbl e ItoI rfaotr véBgd), (IS,0rSEBSEorersEDM block polymé:@é g)f&rfﬁle,a, ) may
e a polyolefip

havi n oI m de raf ci es
pol yani de négﬁg;gte{ih&poe%s ’Ea% f #Ri tgfl Iaé:f]ﬁyr?satfnao’%
pol yam des. bY carboxylicS)agiais al swcleaan (meh;vxl) aney&cnpolayme? hav i Iog
mal ei ¢ anhygri QEsFlEhﬁgehhlb%r@xﬁaﬁc aa(é:chi“ éhﬁ?d)f“i&gs, sleky y&.&i‘&f and
may react with es exa menti on
may be nmade 30an8ﬁfdrﬁ-dﬁet ionalized pol on efins, graf ted aI | phat i'c

pol yesters, polyether-bl g@,htgg},yﬁ\gydgigbogg ﬂgagngfs optionally
grafted, and copol yners of et hﬁl ene and an al ky éget h)acryl ate and/ or a

vinyl ester of a sat ufate&®P 1ene' an unsaturated
epoxy and, optlonally, of an unsaturated carboxylic

15 acid ester or salt or of a vinyl ester of a saturated
carboxylic acid. These are, for example, ethylene/vinyl

acetate/glycidyl = (meth)acrylate copolymers or
ethylene/alkyl (meth)acrylate/glycidyl (meth)acrylate
copolymers;

20 - copolymers of ethylene, of an unsaturated

carboxylic acid anhydride and/or of an unsaturated
carboxylic acid, possibly partly neutralized by a metal
(Zn) or an alkali metal (Li), and optionally of an
unsaturated carboxylic acid ester or of a vinyl ester
25 of a saturated carboxylic acid. These are, for example,
ethylene/vinyl acetate/maleic anhydride copolymers or
ethylene/alkyl (meth) acrylate/maleic anhydride
copolymers or ethylene/Zn or Li (meth)acrylate/maleic
anhydride copolymers; and
30 - .polyethylene, polypropylene, ethylene-
propylene copolymers which are grafted or copolymerized
with an unsaturated carboxylic acid anhydride and then
condensed with a mono-aminated polyamide (or a
polyamide oligomer). These products are described in EP
35 342,066.
Advantageously, the functionalized polyolefin
iz selected from ethylene/alkyl (meth)acrylate/maleic



35 (S) may al so be a bl ock copol yner havi ng at | east one

bl ock conpatible with (M and at |east one bl ock conpatible with (K).
14 The functionalized polyolefin is a polyner cont ai ni ng
al pha-olefin units and epoxy units or carboxylic acid units or

car boxylic-acid anhydri de units. 5 15 By way of exanple, nention
may be made of the pol yol ef ins rrentioned with regard to the polyners
(M, or SBS, SIS, ,SEBS or. EPDM bl ock rrers grafted by }Jnsaturat ed
epoxys, such asDBYSELES| (GRRIDERSHR at ee enﬁ YVaRYbox\AGetaks/dRaleirh as

(meth)acrylic aﬁhyldr@aeby ddbolingertglr at edhyaéhaxpkbpyaené ardvpstl wesrs such
as mal eic hlde ai ost jéema‘éalsobemad %IY_: _

- copol yners o?’ ef: ylceﬁ% of P &WS&R’E&%{’{ Yo pa B%??/ gﬁangoﬁra eﬂq yb,yof an
unsat ur at ed cambbeybl antydridal asdethen sedndemsed wivhnyhoresaminatied

sat ur at ed ﬂ??Sﬁy%; | Grofibflo in”ﬂﬁé@ear&l%%eféa&?'Sap‘:’&fé(éﬁ&xﬁ/v' ny!

acet at e/ gl yC| d acrylate ymer s ene/ al kyl
(meth)acryl ate/ gl yci dyl Preferabd¥ry| at8is  cdgol yd s; eZTEhY ene/alky

copol yners of %@Mh?ﬂ@ry@&té?‘mﬂﬂéi&U&ﬁh?@.rldec%b%@lf\\'e@: At BHIHY

and/ or of an upsat Ci artly neutral%ed by
A metal . (zn} it R hFyL e BpRrERARFS Brap to 1o
unsaturated cabpowglightactdmatete anhpfradeinyl ester 25 of a saturated

carboxylic,gcid. These akg, %‘Ek@ Qfﬁeltgl) Fcry?LEP \genygﬁlaﬁcegeiaéeef% eic

anhydri de copol yners or acryla
anhydri de copbhyder §Céﬂ¥1§tnyl esshyd oﬁQWlMt h)rerdruivdt e/alate,

2{1%?;.”3? copok ¥BBhEy1andc3Plate, 2-ethylROkYE! WheSPEate, PUYPIORSLENE,
acrylate, methyl methacrylate and ethyl methacrylate.

By way of grafted aliphatic polyesters,

15 wmention may be made of polycaprolactone grafted by
maleic anhydride, glycidyl methacrylate, vinyl esters
or styrene. These products are described in Application
EP 711,791, the contents of which are incorporated in
the present application.

20 The polyamide-block polyether-block polymers
were described earlier with regard to the polymers (M).
These products may be grafted by vinyl chloride or
alkyl acrylates. These products are described in Patent
EP 365,398, the contents of which are incorporated in

25 the present application.

The polymers (M), (K) and (S) may contain
plasticizers, fillers, fire retardants, glass fibres,
etc.

The Applicant has also discovered that the

30 ratio between the amounts of (S} and the amounts of (K)
is important. For values of the thickness of the
capsule, which is possibly partial, i.e. of (S), lying
between 10 and 30% of the encapsulated diameter, i.e.
of the (S8) + (K) assembly, the compositions of the

35 invention benefit most from the presence of (S) and
(K) .



propyl ene copol ymers which are grafted or copol yneri zed with an

unsat urated carboxylic acid anhydride and then condensed with a

nono- am nated pol yam de (or a pol yam de ol igonmer). These products
are described in EP 35 342, 066. Advant ageously, the
functionalized pol yolefin is selected f6om et hyl ene/ al kyl

(meth)acryl ate/ mal ei c 15 anhydri de
copolyners, ethylene/vinpyl. acetate/ nmaleic anhydri de, ,copol yners,

et hyl ene-propyl ene  cop8P¥ner sValug@i ch Byt n ﬁ‘é?t |y BighsFene, hdse

bei ng grafted la;ivantagleeuslynhwgheie ghdnt % ,cothens ed swi tSoreanoimgnat ed 5

I t P bly,
thie Cia "antBE, TBbELREN BRLR! S EEPIN M the. et LRRSE G &
copol yner cont apdllﬂtg @f the tS@MO%W wsirngis tdnaaldadly (@fet (§lacrijlet eamnd up

to 10% By wei qib %r@a&@p@aéeay%l q8y . 10 The al kyl
(nmeth)acrylate may be selected from rret hyl acryl ate,,6 ethyl acryl ate,
n- butyl acryl ate, i soBQFyISmRY g% ¥al Ee§t lﬂfﬁ h& %%%%ﬂ%g clehRxyl

acryl ate, net h¢hp§ﬁ&bacmﬁeatp&'@'ﬁirtﬁléw|oﬂetmﬁcéyéa'ﬂ'added" to those Byfway

gﬁaggggt gs al i ﬁ& §.o o%gp‘&)g(rgs djfg (mjntlo %:lrb {nge Of oI C prohacg?ne

st yrene. Thesetpmpduretgrar efdbsudubgdundeApﬂ:badat(HDﬁ) 1sEPnatéa§edi t he
contents oj 8 whi ch are '”%8 p% & dx‘érqent&'?a%e@%’iﬁ‘e&fa f:g%ﬂdégb %Oof
e- scr ear

The pol yam bl ock poly | oc mers wer e ler with
regard to the p8&) ynﬁ?‘? GW“POSlt‘FWeoﬁerlﬁ:tl@Wllﬁl denafdd Hram nyhe
chloride or egkgﬁksagﬂfyl(gt)egndTBQsQKproducts are described in Patent

EP 365, 398, the contents of Wh&QJ‘I are | %oﬂaorat ed i.n 25 t.he present

appl i cation. L] () BRdIPSP neymidoritsh fRee
in which, at low strain, essentially screens (K)
15 and which, at high strain, (S) starts to no longer

screen (K). (K) then starts to play a (structural) role
by providing additional strength (as long as (K) has
been selected for having these properties, for example
PA-6,6 while (M) is PA-11).

20 Thus, for example, the flexibility and
impact-strength measurements would be fully improved as
(8) (in this case, a highly flexible impact modifier)
fully screens (K). On the other hand, during bursting
of a pipe (destructive property, and therefore the

25 corollary of high strains), the nodule will deform in
such a way (the thickness decreasing in the direction
perpendicular to the strain) that (S) no longer
completely screens (K), and (K) then adds to the
strength. '

30 The invention is particularly useful in the
case of thermoplastics (M) .such as polyamides and
saturated polyesters.

Advantageously, (M) and (K) are selected from
the same family of polymers and (S) is selected from

35 ethylene/alkyl (meth) acrylate/maleic anhydride
copolymers, ethylene/vinyl acetate/maleic anhydride
copolymers, ethylene/alkyl (meth) acrylate/glycidyl



plasticizers, fillers, fire retardants, glass fibres, etc.
The Applicant has al so discovered that the 30 rati o between the anobunts of

(S) and the amounts of (K) is inportant. For values of the thickness of
t he capsul e, which is possibly part i al, i.e. of (S), lying bet ween 10
and 30% of the encapsul ated dianeter, i.e17 of the (S) + (K) assenbly,

the conpositions of the 35 i nvent I on benef It nost fromthe presence of (S
and (K).
val ues  which (mefhdacrylals,  coppiymergqyyant iﬁéousl yeﬁhﬁ%%’t‘e{ﬁéﬁy%%

there is "screametgte/glytdi@yéndmﬂﬂ)m@lla@éubepmlmeng t he effects of a

oplaced by (5 - PHEECHAY b Bnd R0 a5 (P st $EEFhe
capsul e, the prdpdliEirestaf egeh @Itéle'raddledthe osamesdanfily ¢fiV) poFpmeezanpl e,

if (M is P%—6f%&de€§}‘§}nﬁl% %_@_,ﬁantdh@A 1ot.enperature of bending under |oad
(HDT) is increased. he af orenentioned average thicknesses

of (S), the corrp05| t IAGI?é’réiflthé'-q N&tﬁ’%ﬁf% ignpodimenies of theects
of (S) and of ﬁ&bentlon, polymerd h&vahgothes Fdllowitgdridperdids t bR

case in whic t.rain S) esse |aII s reens (K and i ch,
at high strain, ?l(ag)acg‘t CAAELLES Bt ﬁfge(ﬁpec enCERPE( ]%hfle(ﬁ)st at‘%\g

play a (structamall )(K)al e by providing additional strength (as |ong as
(K) has een sel ected | woperties, for exanple PA-6, 6
while (M |§’ PA-11). 20 Ijl%rld%\ieg‘%ﬁl@ﬁ or exanple, the flexibility
and i mpact - st rengt h mbdgily Sgdhew thlbé?gf ully inproved as (S) (in
this case, a highly flexiblg orppel soghd/er booc 4] |derRE&eNEné Ky1a6B the

ot her hand, duri n% Qur.sti %
sition temperature)

semi-crystalline/amorphous or pseudo-
15 amorphous/semi-crystalline
crystalline/amorphous or ‘pseudo-
amorphous/crystalline

Examples
The following designations are used:
20 PA-11: a nylon-11 having a M, of between

45,000 and 55,000 and not containing a plasticizer;
PA-11 p.20: a nylon-11 of the PA-11 type
containing (7 + 2)% by weight of BBSA (butylbenzene
sulphonamide) as plasticizer;
25 PA-11 p.40: a nylon-11 of the PA-11 type
containing (12 + 2)% by weight of BBSA.
PA-12: a nylon-12 of M, of from 45,000 to
55,000.
L: an ethylene/butyl acrylate/maleic
30 anhydride copolymer having as proportions by weight
79/18/3 and an MFI of 3 to 6, which is a random
copolymer obtained by high-pressure radical catalysis.
MFI denotes the melt flow index.
LOTRYL: an ethylene/methyl acrylate copolymer
35 having as proportions by weight 84/16 and an MFI of 0.3
at 190°C, 2.16 kg.



of a pipe (destructive property, and therefore the 25 corollary of high

strains), the nodule will deformin such a way (the thickness decreasing
in the direction perpendicular to the strain) that (S) no |onger
conpletely screens (K), and (K) then adds to the strength. 30

The invention is particularly useful in the case of thernoplastics

(M such as polyamdes and saturated pol yesters.

Advant ageously, (M and (K) are selected rom the sape f?\ °
polyners and (S) is sel edtd: 5 3 AR FRJFaining /2%

(et h) acryl at emedlghitc of BBSAanhydri de copol yners, ethyl ene/vi nyI

acetate/ mueic annydridgp. ;£ OROIY LS my1dH M CB8hELIMING (12, 4 2%

(meth)acryl ate/ gI yci dyl

(et h) acryl at e by wedght! wfeBBSA. and et hyl ene/ vi nyl

acetate/ glyg dyl (neth)agipf at §GRAAUY ™LS. maleicized EPRT Ci(EER 2%& el M
and (K) are chosen to be very simlar to each other In the sa P

of polyners, PHBYIERESIPPAMEEL )and PA- 12. According to the

preferred enbodi rrenths of M resulttweatéogivesl ﬁ:@prta}]&aﬁ&m?o‘t,{@gf Qh%%@i ng
properties or c aracterlstlcs ectively.chosen fo
and (K): 10 (the &% gl%Yf e g’ltzl r?jt}ﬁ)% compoglglons éa’g%‘? ]1))11| ow
T[err]/high T[ &he table corresporH ere |a>tofal roL) TPes ] theoperc]aﬁ?l:iger r]
>0[err] C (Heeride d te g tr e) e

€ I de depg ﬁaéB§ é@tﬁﬁonent rﬁa:g_ tdf?ég{:}:@ﬁ%ﬁ 'fr

sem -crystalline/anmorphou ous/sem crrr?stél l'ine
crystal | i ne/ and®ptidu®-20 + G%rL '+ 6% lb’s:b%d@eans thabprpliers/ £8y884l PEne

Exanpl es PA-11 p.2008d HHOWdMbSEET i@t i ons are used:
In Example 20 (PA-11 + 5% PASA) means a
nylon-11 containing 95% of PA-11 and 5% of PASA.

15 PASA  denotes a semi-aromatic  polyamide
obtained by the condensation of lauryllactam, BMACM
[bis- (3-methyl-4-aminocyclohexyl)methane], isophthalic
acid and terephthalic acid, as described in EP 550,308.

In the table, the "expected flexural modulus"

20 denotes the flexural modulus calculated £from the
percentages of the constituents without taking account
of any synergy between the constituents or of the
morphology. Thus, in Example 5, a value of 600 MPa is
expected because there 1is the same amount of PA and

25 because 600 MPa was measured for Example 3 (the
difference in modulus of PA-11 and PA-12 has been
neglected).



20 PA-11: a nylon-11 having a Merr] of between 45, 000

and 55,000 and not containing a plasticizer; PA-11 p. 20: a
nylon-11 of the PA-11 type containing (7 2)% by weight of BBSA
(‘but yl benzene “sul phonam de) as plasticizer; 25 PA-11 p. 40:
a nylon-11 of the PA-11 type con& ning (12 2)% by wei ght of BBSA.
PA-12: a nylon-12 of Merr] of from45,000 to 55, 000. L:
an et hyl ene/ but yl acryl ate/ mal ei ¢ 30 anhydri de copol yner having as
proportions by wei ght 79/ 18/ 3 and an MFT oOf Jkéchanbcal \pepeitiess a I anpiom
COpOl yner obt g IUTJ'Ti QAITCM&EEU& e Tadrc Fﬁﬁ;‘ﬂi Er.b&t'ed Pipe burst | Buzst V1|
denotes the mplot|of| ow i ndex. héRRAYL] @Bx.et hyitﬂml Bihs
acryl ate copolyng 35 having as proportion§ by i gied- 84y B6 +adiel [an MFI | of
0.3 at 190[ &f{]1C, 2. 16 kg. 18
PA-12 p. 20: a|nyfedn- 12 containing (7 2)% by i ght of BBSA
PA-12 p.40: a|ny|®n-12 containing (12 2)% by I ght |Jof BBSA.l 5
EPR[ err] dengt § a maleicized EPR (efhylen pr dpyl ene cjopol yngr) .
The results afe lgilven in the following tableiso |(the %fare by ight)| The
conposi tions js¢ated in _the table cofrédbond to a jt ¥WRM2633f} 100% |t he
per cent age 10 the maj or conponent npt MPappjearing.] P¥e  exanpl e
PA-11 p. 20 + 6% |L johpiaséiélbed Br-meomasiyt hat there 1s [88% of PA-114 p.20 |n
the conpositi 0@ [=[paiz I EXanpl € 20 it U T S IPASA) TEans a
nyl on-11 cont oML = P 19 ASA
denotes a = $eRi— ' ' : d—by—-t—ﬁ&eendeﬁ;aﬂ—eﬁ- of
| auryl | act am (N Vil %
4 Ix|" + 50% L 320 18 6
S " + 25% L + 25% PAl2 450 600 31 7
29 IX" + 10% L B6O
lsupe:ﬂ.exib.le (150-200 MPa) plasticized PA-11 family
x]bAll p4ao _ 300 24
7 |x|PAL1£15 ' 160 14 8
8' [ x[PAl11p40 + 25% L + 5% Lotryl 180 15 8
8 |xX|PAllp40 + 30% L 180 15 8
4JPA11p40 + 15% L + 15% PA12 185 255 20 11
pu.xible (300 - 350 MPa) plasticised PA-11 family
10 gJ?A11pzo 420 32
6 xIPA11p40 300 24 8
11 x|5A11p20 +12% L 320 24 8
12 qu:.pzo + 6% L + 6% PAl2 340 430 29 9
ious
13 | x [PA12p40 400 25
14 | x|PA12p40 + 30% L, 195
15 nguzp-w + 15% L + 15% PAl2 225 328 ) 21 9
16 xJPAIlpZO + 5% mEPR + 7% PAl1l2 360 28 8
12! l‘PAllpZD + 5% L + 7% PAl2 355 450 23 8
17 IPA11p40 + 10% L + 20% PAl2 215 22 10
i8 x'PA11p40 + 10% L + 20% HDPE 310 22 7
19 |x[PA11p20 + 5% L + 7% PA6 380 29 8
20 (PA11+5%PASA) +6% L +6% PAl2 1000
Unplagticized PA-12 family
28 [ x|PA12 ’ 1100
25 |x[PA12 + 15% L 880
26 | x[PA12 + 30% L 715 . 27.5 3.8
27 [pmz + 15% L + 15% PA1l 740 860 30.5 4.1
Table 1

REPLACEMENT SHEET (RULE 26)



[ bi s- (3- net hyl - 4- ami nocycl ohexyl ) net hane] ,

terephthalic acid,
t he "expected fl exural
cal cul at ed

from

as described in EP 550,
nmodul us"”
the

20 denotes
per cent ages of the constituents w thout taking

| sopht halic acid and
308. In the tabl e,
the flexural nmodul us

3

account of any synergy between the co®$tituents or of the nmor phol ogy.
Thus, in Exanple 5, a value of 600 MPa is expect ed because there is the
same anount of PA and 25 because 600 MPe—vgpsopastret— gt e
(the di fference in nodul us of PA-11 and| PA-pkdpeb¥ase beén priagiiect ed
19 _ [ Composition o 2 : ‘
properties Ex. Conposi tion Soctal— ct ed
Pi pe bur st Burlstl No. o high Tub
flex. (stiesks) nodul us m Trans- Opacity
mod. at 12 100 p a [ at | missiony
| SO e 178 | 550 o \FR
12632 MPa “MPa iplget-clzod RA- 11 ffnily 1
PA12 11D0g s27 179:93
MPa kJ/m® ¥ )
Unplasticized PA-11 family
1l [x}PA12 7 10 35
2 |x|PAl1l 13 33 36
3 [x" + 258 1, 15 23 46
4 |x|" + 50% L 18 15 60
5 " + 25% L + 25% PAl2 20 27 43
29 {x|" + 10% L 14 14 52
uperflexible (150-200 MPa) plasticized PA-11 family
6 |x[pa11 peo 6 1s 40
7 {x|PA11£1S 15 2 28 43
8' | x[PAl1lp40 + 25% L + 5% Lotryl 16.5 7 13 58
8 |x[PA11p40 + 30% L 16.5 7 14 57
9 Allp40 + 15% L + 15% PAl2 23 92 20 48
lrlexible {300 - 350 MPa) plasticized PA-11 family
10 xlpA11pzo 10 25 40
6 x[pA11p4o 24.5 6 19 40
11 | x |[PA11p20 + 12% L 24.5 8 16 54
12 PAl11p20 + 6% L + 6% PAl2 31 17 21 47
IVu-ioua
13 | x JPA12p40 . 4
14 |x[PA12p40 + 30% L [ 10 47
15 IPA12p40 + 15% L + 15% PAl2 17 40
16 xIPAllpZO + 5% mBPR + 7% PA12 1 63
12 J?Allpzo + 5% L + 7% PAl2 22 47
17 I2A11p40 + 10% L + 20% PAl2 20 48
18 x|9511p40 + 10% L + 20% HDPE 8 9 S6
19 |x {PA11p20 + 5% L + 7% PA6 16 53
20 (PAl1+5%PASA) +6% L +6% PAl2 21 40
Unplasticized PA-12 family
28 I xIpal2 6
25 [x|PAl2 + 15%Y L
26 |xPAl12 + 30% L 9.5 wod. mod.
27 1PA12 + 15% L + 15% PAll 10 good good

Table 1 (1°° continuation)
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2" x PAll 1000 3 x" + 25%L
600 4 xXn + 50%L 320
18 6 5 + 25% L + 25 PA12 450 600
31 7 29 X + 10% L 860
Superflexi ble (150-200 MPa) pl asticized2RA-11 fanmily 6 x PAll p40
300 : 24 7 x PA11f15
160 14 8 8 x PA11p40 + 25% L + 5% Lotryl
180 15 mm thion> (| Mbrphology |Encapsulation
180 15 235°c.8xg| Loan onr L hﬁ?ﬂlcﬂﬁm %L + 15% PA12
185 255 20 . 11 | shezt, 1Ff'e><|"bﬁ°eh°@3(0 - 350 [MPa)
plasticised PA-11 fanily 10 x| PA11p20 extruder) 120
32 6 )E’o‘ 1p40 Composition 300 dl:gg:%:r encaplssu]ited? 24
8 11 ¥ PAMIp20 + 12% L 320 Dv (SEM) p 4
8 12 P ﬁhpZO + 6% L + 6% PAL?2 340 43(Q 4]
9 Varjlous 13 x PA12p40 400
25 14 |x Pﬁﬂ2p40 + 30% L . 195 15 PA12p40 + 150ﬁL
+ 15% RA12| v 225 325 21 9 %6 x PA11ppO
+ 5% nBRR AIeRALA 360 28— 8—1p'
PA11p25 +359 g/10 mia 355 T 2Q
8 17 | _payjl%epipsticized ‘31‘"1 faddy DalD 215 )
10 18 bAEA™M4i0 + 10061 + 2004 HOPE 210 22
7 19 4 PAXIESS + 5001 + 7% P 380 9
8 3 x|" +25% L 0.2
s [x[* +50% L 0.3
5 " +25% L + 25% PA12 0.2 yes
29 {x|" +10% L
Superflexible (150 - 200 MPa) plasticized PA-11 family
6 |x|pa11p40
7 | x|eail1fis yes -31%
8' | x|PAl1lp40 +25% L +5% Lotryl no -9% 0.2
x |PA11p40 + 30% L no -9% 0.2
PA11p40 + 15% L + 15% PAl2 yes -9% 0.07 yes
Flexible (300 - 350 MPa) plasticized PA-11 family
10 | x [PA11p20
6 | x|PA1lp40 . yes -13%
11 [x|eal1p20 + 12% L -6% 0.2
12 PAllp20 + 6% L + 6% PAl2 yes -6% 0.07 yes
Various
13 | x [PA12p40 10
14 | x |[PA12p40 + 30% L 0.3 no -9% 0.2
15 PAl2p40 + 15% L + 15% PA 3 yes -9% 0.07 yes
16 | x |PA11p20 + 5% pEPR + 7% PAl2 -6% 0.8 no
12! PA11p20 + 5% L + 7% PA12 | -6% 0.07
17 PAl1pd0 + 10% L + 20% PA12 yes -9% 0.07 yes
18 | x [PA11pa0 + 108 L + 20% HDPE -o% 0.9 yes
19 | x |PA11p20 + 5% L + 7% PA6 L -6% 0.6 yes
20 (PA11+5%PASA) + 6% L + 6% PA12 0.07 yes
Unplasticized PA-12 family
28 | x [PAL2 30
25 | x |PA12 + 15% L 9
26 | x{PA12 + 30% L 4 no 0.25
27 PA12 + 15% L + 15% PAll 14 yes 0.15
Table 1 (2™ continuation)
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20 (PAL1+5%PASA) +6% L +6% PAL2 1000 | i cised:
PA-12 fanily 28 x PA12 ' (mmll Hﬁ mnmi'DAlz
+ 15% L 880 26 x PAL12 +!304rant NI EERL NI IER].. |

715 27.5 3.8 27 PA12 + 15% L + 15% PA11l
740 860 wo 97/43@2% 4.1 . 22 - PCT/FR97/01003
Table 1 20

Mechani cal | THIS SEBET ¢iAS BEEN

properties PREMACED €S CLAIMS Conposi tion

Transpar ency
Good i f Good i f

hi gh | ow 1. Thermoplastic composition comprising at
Trans- Opacilepst one polymer (M) forming a matrix in which are
?ngiggl 5 dispersed at least one polymer (S) and at least one
2 ) polymer (K) and such that its tensilpgostrengthsois
R 527 179: 9Zeater than that of a composition comprising only“&?)
kJimierr] £ha  (S) gg the  prappriion: by weight “of ) Ybeing ' che
7 10 85 x PERP? b4 g g

13 33same. 36 3 x " + 25% L

ig 10%2 23'4 %ohpgs§g%b%. according to Claim 1, in

which the mixture (M) + (S) + (K) is in the form of a
dispersed phase éomprising nodules of (K), nodules of
(K) entirely or partly encapsulated in (S), and nodules
of (8). '

15 3. Compogition according to Claim 2, in
which (M) is selected from polyolefins, polyamides,
fluoropolymers, saturated polyesters, polycarbonate,
styrene resins, PMMA, polyurethanes (TPU), copolymers
having polyamide blocks, copolymers having polyester

20 blocks and polyether Dblocks, PVC, ethylene-vinyl
alcohol copolymers, and polyketones.

4. Composition according to any one of the
preceding claims, in which (K) is selected from the
same polymers as (M).

25 5. Composition according to any one of the.
preceding claims, in which (8) is selected from
functionalized polyolefins, grafted aliphatic
polyesters and polyamide-block polyether-block
polymers, optionally grafted.

30 6. Composition according to. one of the
preceding claims, in which (M) is PA-11, (8) is an
ethylene/alkyl - (meth) acrylate/maleic anhydride

copolymer and (K) is PA-12.

_\‘
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5 "+ 25% L + 25% +PAL2

RO (LT T— Mllllllalmmlllllllll

6 'x PA11l p40

40 7 x PA11f15 WO 97/46621 - - 22 - 15 PCT/FR??/OIOOB 28
43 8' x PAl1p40 + 25% L + 5% Lotryl 16.5 7

13 58 8 x PA11p40 + 30% L 16.5

7 14 57 9 PA11p40 + igb}o E + 15% PA12 23
9 20 48 Fl exi bl e (300 - 350 MPa) plasticized PA-11
fzgm ly 10 ZopéllngAll 401. Thermoplastic composition comprisinglGt

19 40 ]1X ast PR%&%M%’%L‘M’ forming a matrix in ZéhgﬁhS are 6
8 65 disperséd &2 léwdiip2fer BO3ymer 6%SPAl@nd at least one

31 1 4 ri 1 .
214« PA12p4O +%]O¥7l?_; (K) and 46uch th¥e’' Ps dén&ifé %ngth is
47 15  PA12p40 9reabgy thapofpatoof a composition comprising only (M)

17 40 163xd PABYR20thed%r 6%&&%170%?&13e1 ht of (M) being the

1 63 12 r@aépéO %% 7% PAL2 g g .

22 47 17520 '5.‘&) 20% PA12 9
20 :46 18 x PAl1lpA4 Stabos S84 HRREoxdine L ;

8 { %,

8 ¥ M(E% Bz ‘%DA% +605K|_ l@@o%}xl‘éhe form of a

21 40 dispetpedaphiasiez cxpipyriingmogulesx ofA1PK) , nodules of

8 25 X PAerr; d.lS%d_ eﬁélfefg‘lgr ég?f‘lklg%clﬁpfu%g%egp\ﬂl (8), and nodules

10 good ©of (8) Table 1 (1[err]}
contnuat i on) s / Composition according to Claim 2, in

which (M) is selected from polyolefins, polyamides,
fluoropolymers, saturated polyesters, polycarbonate,
styrene resins, PMMA, polyurethanes (TPU), copolymers
having polyamide blocks, copolymers having polyester
20 blocks ~and polyether blocks, PVC, ethylene-vinyl
' alcohol copolymers, and polyketones.
3 / Composition according to any one of the
preceding claims, in which (K) is selected from the
same polymers as (M).

25 4— /B’ Composition according to any one of the
preceding claims, in which (8) is selected from
functionalized polyolefins, grafted aliphatic

polyesters and polyamide-block polyether-block
polymers, optionally grafted.

30 5 /2. Composition according to one of the
preceding claims, in which (M) is PA-11, (S) is an
ethylene/alkyl (meth)acrylate/maleic anhydride

copolymer and (K) is PA-12.
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21 . Viscosity Manufacture
Exudat.i-on Mor phol ogy Encapsul ati on

MFI ¢ .~ (possible (1l oss_of

235[ err] C, 5kg even on a pl asti ci zer

U oy, T ST

di arret er encapsul at ed? m : 2 8\-3/'[:':‘) 1999
Dv (SE a r a - critm |
g/ 1(() mN?] p % [err] " Unpl asticj zed

PA-11 famly 1 x PA12 2 x PA11l 3 x " +25% L
0.2 4 x " +50% L

Thermoplastic composition comprising at least
0.3 5 " +25% L + 25% PA12
0.2 yéde polyger (M)1dogming « a matrix (M) and »which are
oAil o 1 S Sg%a }keééalﬁc (1%a8¢- 0RO RRL Pk &5 td i %‘Edlé’fgé%n ago.ll%neP(K)x
P X
_31%5 8 X pAlfgﬁbSEQBQGQ§t+5q§L§§$§4le strength is greater th;n of -9%

0.2 8 x PALlp4) cbmBB¥ition comprising only (M) and (S), tﬂg) roportion ~ 970
0.2 9 PAL1RA0 + 15% L + 1506 PALZ Y e TP - 9%

0.07 }&%WElgh of (M) belng the same, wherein the mlxture (M) + (8)
+ (K) is in the form of dispersed phase comprising nodules

of (K), nodules of (K) entirely of partly encapsulated in (S),
and nodules of (S).

15 2. Composition according to Claim 1, in
which (M) is selected from polyolefins, polyamides,
fluoropolymers, saturated polyesters, polycarbonate,
styrene resins, PMMA, polyurethanes (TPU), copolymers
having polyamide blocks, copolymers having polyester

20 blocks and polyether blocks, PVC, ethylene-vinyl
alcohol copolymers, and polyketones.

3. Composition according to any one of the
preceding claims, in which (K) is selected from the
same polymers as (M).

k/. 25 4. Composition according to any one of the
preceding claims, ' in°~ which (8) is selected from
functionalized polyolefins, grafted - aliphatic
polyesters and polyamide-block polyether-block
polymers, optionally grafted.

30 5. Composition according to one of the
preceding claims, in which (M) is PA-11, (S) is an
ethylene/alkyl (meth)acrylate/maleic anhydride
copolymer and (K) is PA-12.
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(54) Title: FLEXIBLE}:IERMOPLAST[(&!NS WITH IMPW TENSILE STRENGTH
(54) Titre: RESINES THERMOPLASTIQUES SOUPLES A RESISTANCE A LA TRACTION AMELIOREE

(57) Abstract

The invention features a thermoplastic composition comprising at lcast one matrix forming polymer (M) in which are dlspmed at
least ane polymer (S) and at least one polymer (K) and such that its tensile strength is superior to that of a composition comprising only

(M) and (S), the weight proportion of (M) being the same.

(57) Abrégé

L’invention concemne une composition thermoplastique comprenant au moins un polymére (M) formant matrice dans laquelle sont
dispersés au moins un polymere (S) et au moins un polymere (K) et telle que sa résistance 2 la traction est supérieure 2 celle d’une
composition comprenant seulement (M) et (S), 1a proportion en poids de (M) étant la méme.




