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THERMOPLASTI CS HAVI NG FLEXI BI LI TY. AND | MPROVED

TRANSPARENCY The invention relates to multiphase thernmp- 5
pl astic resin congositions and nore particularly to conpositions in the
formof a rmat FPx97A4&6ROh nodul es are di spersed. = PCT/FR97/010B2y

t hernopl astics have to be nodified by I ncorporating rubbers or other

polynmers, for exa PLAST NGDRLEXTBIEITYeANDafIMPROVEDS t her eof

or to i nprove the inpact strengihRan ARENCY The Applicant has

di scovered that if a third polyﬂﬁgé¥§§‘neegrng certain criteria were to
be added to a matrix (M containing nodules (S), then a 15 conposition
was obtai ned which had gnpaew fisid{ it Er%ﬂateso‘cté'oﬁﬁ!ﬁ.iz;h%%% agﬁe]fn%_ nmost
of the nodul es_a reduction In size, hi's™nas nany

advant ages? fBLagkifpl EeffRn COMBPRL tipRA e @nst mexeneparkirulardyspeeent or
even 20 tranebmpesiitibhe I'J.ﬁﬂuﬁﬁél Ofiotrf oFe asiﬁftgix]t he %@@sno%%%gggﬁ?ses
t he transpare : t he pol yner nore ransl ucen or a

| evel of gispggéegasgggggd’ Tﬁe xechanical properties, such as tensile
strength or i npact sMasWgtthexmepldsii cophaved. t85 be modifieldS by

5,070, 145 desg¢hbBesoca |t ons’ 'HS .80 parts of | pn- 6
(PA-6) or _nyl on- 6?%0( Pg?%;éa%hggéfﬁ \?\’?{: c%tﬁhfg ;#ar s%orfs'a froﬁ&t?ffaeme%/ Bt a
copol yner 18 ordgrnytendofidnf the efhgxusal bumadulus yitheremfd 6ri )tof a
copol yner of geipybesethet hmbaaersi:itéﬁgendd@l eic 30 anhYSLl de have been e
di spersed. These conpositions have ood_j npact_strength. _
284, 379 descri bes nultithﬁsgp?gﬁﬁéﬂﬁﬂﬁ%ﬁsdls%ﬁﬂﬂﬁ%ﬂlﬁbaﬁflﬁ ol sliAde and
of an et hyl enpotymety ri&) meétin¢ecéﬁtai?fc&ﬂ@ﬁfﬁﬂﬂﬁkﬁ?ﬁtbhbéfhd#é&h
nodul es (1) 3p.,0f _an J_enepnat hy at e-mal ei ¢ _anhydri de copol y-
nmer are dispe?ged? aﬁ%ﬁﬁﬁgierg d i%P?ﬁ%%%lﬂ%duP8§“3E? (g&re ﬁgﬁﬁ}e§aof
pol yan de35 TRempoabbiPBs wak) obkained which had a new distribution

of nodule sizes and for most of the nodules a reduction

in size.
This has many advantages, for example when
the polymer of the matrix is transparent or even

20 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 mechanical properties, such as tensile strength or
impact strength, are also improved.

25 US 5,070,145 describes compositions consist-
ing 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 maleic

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

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

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

di spersed in a pol yam de. These conpositions are al so presented as
havi ng a good i nmpact 5 strength. Patent FR 2,719, 849 descri bes
t her nopl astic conpositions consisting f a matrix of a thernoplastic

pol ymer in which nodules of a second thernoplastic pol ynmer, partially or

totally encapgyhated b;sx@@,aas@det By,l eaze;sgeseghﬁgera ape1¢hmpaesedn Thase
conpositions are préepared Y%? |rst enc?lﬁsu i n he second ol ymer
and then the StH¥ASRS ynEPPPLYRERg Yt £ %eg%ld coﬁﬁgtlons
su;:h_th?t t?gdi{@;ﬁlllﬁea}] €and &QierfedifpafdedTthS ar@ﬂr}ﬁmm i sThesei ed
out in two st eps ich are ¢ ete rate or.wt ne.s

foll owing theS (SWD PR S e%en%-'ﬁ?%saé *ha, COMpoSi $°§d g'ﬁg\?gtbot h
good fl exi & | isttyesmgthgood i npact st rength. The exanples show PA-6,

PA-12 or  PBT ~ (pol y%%én%nepkerfpﬂ&aééé e)der&txwa‘e%s {:ﬂe%bﬁhlaéiﬂczo

di spersed nodul es encapsul ated by t hyl ene- et hyl
acryl at e- gl ycﬁWlPQ‘Pé{UéﬁﬂsyI"éFés’chﬁ/ of anﬁ\atrA’%(ﬂﬁ)a?thﬁé‘“@PéﬁﬁFéCshoms
thatI in a PA @dIginldxX 1? thnﬁEA- 6%|&|wbd$ll ast encapedonidedthgrinbplaskikene
copol yner are caqarser than t odul es far onI from 2 e thyI ene
copol yner . polymer, Ha?‘i'étl%" enP* tl?\tfgfﬂlyon REPIYLH e?é(; by

t her nopl astd ¢ eddrylesiet | copobypersi ragreat diepersede Thems ynemp(bml.tﬁ.onm ng a

matrix in whi r ed Q! e
entirely or paqu:t e%% énca%su?gt eg(ll n a? é%.n.sc;[a( or%’élr=l e Elz% g nodul es
of () an(PQill)El}?—rt h%i@dtﬁéeﬁodiheeso'f—#e{KP°ém“PFelf§’I@lfm®r¥lP? matrix

encapsul ated iz (S3qeqe u‘iﬁ!ﬂzl etohdPibhe RAQH eshat the (Rpsules are
The pol yner ( ma be a

of several, 35 m sci ol rs rmng a
honpgeneous p GRET %GR ngp@qe&aqa(;lt% Eoie] ﬁﬁgflﬁﬁ) C‘éﬁg Hﬂeg R yner
(S). The 15 @H&pwwhﬂah efrd heompYetélpn separalteo sonpriithe melelsalep

following the other in the same extruder. These

compositions have both gbod flexibiiity and good impact
strength. The examples show PA-6, PA-12 or PBT
(polybutylene terephthalate) matrices in which are
20 dispersed nodules of ©PA-6,6 encé.psulated by an
ethylene-ethyl acrylate-glycidyl methacrylate copoly-
mer. 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 least one
polymer (M) forming a matrix in which are dispersed
nodules of (K), nodules of (K) entirely or partly

30 encapsulated in at least one polymer (S) and nodules of
(S) and such that the nodules of (K) entirely or partly
encapsulated in (S) are smaller than the nodules of
(s).

The polymer (M) may be a mixture of several

35 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



3 types of encapsul ated nodul es, for exanple nodul es of (K1) which
are encapsulated in (S) and nodul es of (K2) whi ch are encapsulated in
(S) or else nodules of (K1) whi ch are encapsulated in (S1) and nodul es
of (K2) 5 which are encapsulated in (S2). The conpositions
of the invention are particularly 3iseful for transparent polyners
(M which can be used, for exanple, to make packagi ng, pipes of whi ch

the contents sheowi énbhgsunaa&a Iﬂbdmle@ tf@rlﬁxa \1@' nBLRl1de ¥esibl e,
or protective

t t t
o " the 11 oS VRARR RS rencaRrghRreRLin (B et erafes of [uRald o

pl astici zer amitich syl gneapéG)atedi in T8 ordeasbaciodm‘lefs pd>ﬁst(Kmozer is

t hat, above awfl;ﬁrcthalg %f ?ﬁ’r@é;éﬁ %éde& eﬁsﬁ'}'d ;ggrq{océ‘ﬁo ﬁl?g:{]f);&&si es

are not reserved. i NCf ease t here
may be con‘;’fgt whiliche wrer G@Icéwuél-ﬁ&ednétnhe(lsﬂ property may al so be affected.

For exanple, if the @muntcaﬁpéathanélw b8 | RGfLasqhvetifuct Leg i n
obt ai ned, but there is a reduction in

t he 20 flexural m)dl is i
the tensile sPR& Lia\ﬁﬁn q?dr%"%al £0% hEranspRzents RPlymersieMbawBirh t he
bur st strengt Ia:amf haen usedxt fodedtanpde, to make padszgmg,ragsweat

ol ymer (M WS ShRASSodtond ) hE: 2BBUY4 o31CS) e e AT Scpn fLder to

decrease ependi
(S), a dedfeadevied mustt bmgp@nbﬂ@ or protective fidm&ppl i cant has

therefore discovered thaly, ordir 2ddi LA I,qugr i E)il ct0 &6’5&%& 0f,(S) in

(M, 30 nodules f K)., nodul es _of ent.| part
encapsul at ed itg‘e( 5%-3&?\’&%&9%1% ?g)a P&’I]-D’E'&rt Hat) Jcﬁ sb%r§éﬂeﬁﬁa§¥ in
(M, were obt gionegid a plastlc:l.ze'ﬂﬂﬂam;'@jfl by ddlymwt glg) @b tid s ghepersed

hase consi st of nodu of nti, reI or t 35 encapsulated in
E)S). Thi's :s g( % 5 ly(ﬂf p'gllfﬂ?é\%/n' v &ssERtFatpy

equal anoddt ainoahlrﬁpern:ecbxudes and therefore the properties are not
preserved. If the amount of (8) is increased too much,
there may be compatibility problems and another
property may also be affected. For example, if the
amount of (8) in (M) is increased, a reduction in the
20 flexural modulus is indeed obtained, but there is a
reduction in the tensile strength, which may also be
expressed by a decrease in the burst strength of an
extruded tube. |
For a transparent polymer (M), the increase
25 in the amount of (S), for example in order to decrease
the flexural modulus, may also, depending on the nature
of (8), a decrease in the transparency.
The Applicant has therefore discovered that
by adding a polymer (K) to a mixture of (S) in (M),
30 nodules of (K), nodules of (K) entirely or partly
encapsulated in (S) and nodules of (S), called the
dispersed phase in (M), were obtained.
The majority (by weight) of this dispersed
phase consists of nodules of (K) entirely or partly
35 encapsulated in (S). This is the more so if matrices
(M) containing an essentially equal amount of dispersed



4 phase, that is to say that part of (S) dispersed in (M has been

repl aced by (K), are conpared, : Al t hough nodules of (S) remain
inthe (M + (S) + (K) mxtures, the nunber of themis not 5 sufficient
to inpair the transparency, nost of the nodul es being nodules of (K)
entirely or partly encapsul ated in (18) and therefore having a smaller
si ze than the nodules of (S) in (M, the transparency of (M + (S +

(K) is superiphage, ttRatr assper sagy thht(Phrt B (($) ahs;ﬂaﬁ:séa vid e@git for a

const ant pro n_of The [es i nvention also
rel ates pﬁaé %%rgpﬁéé%?c?ﬁel?%ﬁﬂ\sﬁfec% _tT Ons conpri sing at

| east one poI yrrer (M Abthdoughanedules iof wbEthramein idi spkesdd)at+ | east
one polymer (& apd gk)l eq@lenRslS AU Mhufidr andsSuthelnal & NGide

transparency is superior to that of composiiions conprising only (M
and (S), the %F%%b?%%ﬁ dto (lmp%‘é? ngh@ss«gﬁﬁnapayepﬁx. maghe.of the

Effectively whaduiési nb@hngd l:ﬁ:d@l@ym&fﬂ so(kR0 ehtRekYyer o Mpasspptial ly

cont ai ni ng the_sane p sed has mat ri ces ( conI ai ni ng
ei ther (S) e%?a?%?fgg?‘% in, é8§ h?f‘é‘f EPSTEERSS, BaVing. '\{’Se
and (S) + (Kythannghesseduleb| pft{8)sdme. (M), the transpﬁmdayarmﬁ)am)ncy may

be nmeasured b t 25 n radi ati.o gﬂg h pu a filmof
2 mm t hi cknes)s{ a%z b kpi §'%‘asé‘{ £r 86 thie nc%n éHEexénpl%eh) it has
been di schfer é8) atifhe Yerynbeebesfer ancensyanhepBORGrtienyO&t &Mhal eic

anhydride copol yner in @h@yl Cﬁk‘ééer{tPA' hhyemtionX Nay8oa 3Pe18t&s Ofed)- 2
[errfmwhile, in the s t he, nodul es of nyl on- 12%{%—12 Wmch

are encapsul af'ﬁﬁn?ﬂa’f‘ﬁ% ﬁem°%3f?1§/$%ﬁe/%‘?ms’aﬂ?ﬁ%t AL i de
copol yner havlaeastaom ZpolplherO @) ferminyg (& hmatrig irhewhithe a:Eé/

appr oxi mat of yotRREESed i “HEEHE, SACPBbRThet (G.) En8 R Teane® o
pr esent |h5enpobnmarso(Kélaﬁmﬁt(ﬁuﬁh th@tnophasructnamqmananamw is
conprising atg},588i6f"%0 that of compositions comprising only (M)
and (8), the proportion of (M) being essentially the
same.
Effectively what is involved is a comparison
20 of polymers (M) essentially containing the same amount
of dispersed phase, matrices (M) containing either (S)
or (S) + (K) are therefore compared, the amounts of (8)
and (S) + (K) being essentially the same.
The transparency may be measured by the
25 transmission of radiation of 560 nm through a film of
2 mm thickness and by the opacity. |
Thus, for example, it has been discovered
that the nodules of an ethylene/alkyl acrylate/maleic
anhydride copolymer in a nylon-11 (PA-11) matrix have a
30 size of 0.2 pm 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
diameter) of the nodule together with the capsule, i.e.
35 approximately the external diameter of the capsule).
The present invention also relates to a
thermoplastic. composition comprising at 1least one



5 polymer (M formng a matrix in which are di spersed at | east one
polynmer (S) and at |east one polyner (K) and such that its flexural
nodul us is | ess than the expected flexural nodulus, this expected

rodul us being 5 cal cul ated fromthe nodul us of a conposition conprising
only a matrix (M and the same amount of Xispersed (9), and t he nodul us
being cal cul ated by adding the nodul i of (M and (K) in proportion to

their proport] 8@%@!‘ (M)V\Bﬂcﬁm:.né-oa matrix inF@hildhe dAs 1P spdided She
exanpl e (Ex ulus,is 88 ect ed dul us f PA-&Z +

15% () 2hptpane pAgmazo(S) a1t ndeash: A YRAE Ggboan
conpar ed vmthsiﬂl:ao frhatPAit?) , flledurdlne moehdiwsed is rbslsg ustha&n 740he 15

The CO”DOSH'%Q?)g%ﬁ:ehhi]léléﬁwlhqﬁogy Is miﬁﬁls e%\é%@e%g% dl%]hus bein

they are nore’s orrty i e dlspe?sed
phase bei ng ficadculakegd ifyrom the mpdulua qfiya ammm@lhme gewprh@dndnor e

conpati bl e; Zin a matrix (MY AHE 1355 BHnd! dnowst éf edi @rsé& (8¢
conposi tions of conpr.i si ng. nQdul es cont ai nj ngyon y. si nce. f he

pol ymer (K) rraydbeﬂgecr'éféﬁ'é%luw Pﬁl&g cad gylatasht BY hpddiags f&?e cB<uld (S).
Ve will retureftoM) &hés @i ninl pireportiohe teXxthe2? proportions tbg finer
nor phol ogi es aI SQ |tncrease t he strength of reweld I|ines;

they are very %l'/‘to manuf acture, sinply by mixing (M, (K and (S),
for exanpll® in a short &or thbarPél-y-aolﬁs‘ttE’catS)ngemplﬁde(Exsta.ﬁblaruher

bot t om of - 304 JAe1L,ANYe ¥, UG&"HQ é@é%{?éh PRy 8 B 13 £C16€N (5

nmoul di ng nmachine, while in the art 1t Is necessary to _make %hemln
2 steps; + 15% PA- Hieyl?lav%EQJoo(pr‘ljekl H1as t @ WPHYYS| 09Engl000

nmechani cal prepmphires With ¢QOPOSELKONPACODS], StwAglel Bhe (Mpasut&3 and
(K) having the fI.exgr%I nodul e as conpositions consisting of (M

and (S) have a‘°§ﬁ‘g§1ﬁi tensil e strength. This superior strength may

also be 15 The compositions of the invention have many

advantages: _

- they are more stable, the morphology of the
majority of the dispersed phase being finer, that is to
say that (M) and (S) have been made more compatible;

20 - they are ‘essentially as flexible as the
compositions of (M) comprising nodules containing only
(S) since the polymer (K) may be screened with a
sufficient thickness of capsule (S). We will return to
“this point later in the text;

25 - the finer morphologies also increase the
strength of reweld lines;

- they are very easy to manufacture, simply
by mixing (M), (K) and (S), for example in a short or
barely plasticating extruder (standard or bottom-of-

30 the-range extruder) or even directly in an injection
moulding machine, while in the prior art it is
necessary to make them in 2 ste'ps,-

- they have good flexibility without 1losing
mechanical properties; thus, compositions consisting of

35 (M, (8) and (K) having the same flexural nodule as
compositions consisting of (M) and (S) have a superior
tensile strength. This superior strength may also be



6 mani f ested by the higher burst pressure of a pipe manuf act ur ed

by extrusion of the conpositiqgns of the I nvention; | - they
have good inpact strength; 5 - (M need only be, relatively,

the maj or phase in order for it to be the matrix and to avoid phase
i nversion. For exanple, it would therefor®e be possible to have 35 parts
of (M, 32.5 parts of (S) and 32.5 parts of (K); and 10 - in

addition to mahdfestednpbgi titlods hifid¥ burdiar blrggls@%é skable, .{ yn;nlay
be prepared h orm. o es and used, in conven e} :
macEn ngs aﬂgngﬂgthgfso% ?’e‘grEFéan g%f gk‘&rrp?‘?;‘“‘?‘?s’tqfé?%sl of the
manuf act uri ng1§t‘¢=aﬁléne to cutting operations. The i nvention

rel ates to the reduction {Ret,/hg Sbacif E{:_Ie bRGERY of nodules of (9S),
what ever their initial e?zeave g ? } ?a Eg 5 The

pol ymers (R) and (K) may B¥) cHRRes f%"m betvherﬁéBFaY?h’s th amelies) are
chosen to be pbase2@n p:afdé)i—efosl noe (:8) ldeS €hé Palated ¥ naﬁ@et@itéﬁé&&f (M

in the foLﬁLQLenOl%%?sl u?'gug o?)c deeirrga w0u1t<)i therﬁga,tgggr né)lrte i s

conpatible t snal I'er
estimat ed t haPossibhe hodbave 35 p’ar(:S) oﬁr der,eatzeE tﬁw*tslg;ﬂSefs)Lral%@Fy a]re
only slightly325 t &bl | he nodul es are between an errjm
andyprefg bl ?/Ebsetg\eggﬁgobg %) ’ éné:érr] mthey are conpatible, and bel ow
0.5 [err]?’rSt hey are very #®npaddbtion’ to these qoupomftidyes cdveimg bl e
with (S); (K)palstlculételﬁl;] grabiel, e]gﬂt%%; bMagr Paarpf&ioailéd)eéﬁag%glpg‘; n:gf)al in
30 (S) and by. a ng.the_size o ul es his Is

sel ection crit lg% gﬁiﬁ% gf 9F8H‘Ptzlﬁ§ Wﬂil b‘l??g 10 SIS iqua lngeashipasi s
criterion anoam@r tmreaﬂlson be |Jseaayctbedi;apeﬁw nexampllee desifrereronerties

for the c n t i of her sel ectlon may 35
depend on the nodu us m car IBp‘!’ggpet% |es ﬁ% %%???t Shel ti ng
t enper at u+® and react|VTh? invention relates to the reduction in the

size of the majority of nodules of (S), whatever their

initial size, when (K) is added.
The polymers (M) and (K) may be chosen from
thermoplastics. (M) and (S) are chosen to be com-
20 patible. 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
of (S) are greater than 10 um they are only slightly
25 compatible, if the nodules are between 0.5 and 10 pm
and preferably between 0.5 and 2 um they are
compatible, and below 0.5 pm they are very compatible.
(K) must be compatible with (8); (K) is
therefore selected by prepéring dispersions of (K) in
30 (S) and by measuring the size of the nodules. This is
the general selection criterion and, from the various
polymers (K) meeting this criterion another selection
is made depending on the desired properties for the
compositions of the invention. This other selection may
35 depend on the modulus, chemical properties, viscosity,
melting temperature and reactivity.



As above, if the nodules of (K) in (S) are greater than 10 [err] mthey
are only slightly conpatible, . «if the nodules are between 0.5 and 10
[err]mand preferably between 0.5 and 2 [err]mthey are conpatible, and
below 5 0.5 [err]mthey are very conpati bl e. It is said that
the conpatibility of (K) with (S) isthe sane as the compatibility of
(S) wth (M when the nodules of (S) in (M have the same size as

the nodul es of (K) in (& ddoves NDf RBeCTSMILLLP! oEherY0 jH0MRItIPLLItY of

K ith S i tg th -conpat i bi L.t f (S) wit .
,(Adzla\rllvlt ageoﬁs???g?ggr: iléglgnl o oﬁ T ﬁg‘e?(oaﬁﬁeegg{}#‘y( P?)lﬁgx’t((iﬁ} ‘r"r%f%?a?ﬁg&_?f%e
greater than 1f thei pedulesshre betweennddd esdoflq $m iand Mreferalsly
preferably appegwtant & ¥ t BRaSaTEuAr B} | §he T&%&{jh%i’é‘,' Uspdofge%%&‘bge’

and Iikegns t he expressi on "agprOX|nate same", _ _
adapted to thg'gi&@ they pre geryqGPERatiReneasur ement accuracy being in

f act hi gher for theIﬁodHIeai@rehherthﬁa%o%patﬂiﬂiﬁﬂﬂ'BﬂrWK)f&it% the
smal | er nodul scope_ of the

It | d_not be outside th

i nvention to gg?régourth? hgafnsstaso:‘,\ﬁli%rrﬁgfnpﬁgf"r’t"glﬁﬁ’ (ck‘g ?S)V\nwt‘i”rh( SMhyy
measuri ng nodwhes ghe( SYodulgsk) ofind S)heim byM) hplvecaﬁlth ngg?ﬁ E&Q&@rlimd
b . t e 0, GO t W I n
gr g\e/(ra for the%h?ongg%%sg% f(gdr)st rgoi%)?b“ft? l%f H?E) h%c tsga@’ iétgroz"ah%
capsul e (B9, fPmPRRARiILiKY iof s{Kicwirth (Blerma che taugewion htoe tie | be
nodul es of (SompatdbilityBeE (K) #Reh( '\(lvl)r.mli\g_dvfa‘i‘fta"g’%lgz, 8,4 Wize
di fferent | vam de r two p?l am des derived fromtheé 'sane
nononers and 'ﬁgv¥ﬁ§ & @nt"fphylglci!lf1 gSdpdgtesnotihbe greakex dhans of
the conpati bi twige ofthel) sieeh ofS) thed nodulies( K<)>fWI(th§‘) (k%ll a(rmt thaﬁaeLfge

I ed L pdi d | it _is checke et her e
maj or vy of PreRRREBLEL sppfORIBELY Fe) (edus E(naliel A
m xed togébhevalue of  twipdyvant agdousllyikepilseand the) arexpamdsatiicad from
the same fam "é(qpﬁfoi?ﬂhiﬁ@if ther sﬁ?ﬁ@m,)l 9 PUY dgaaﬂ:e%eto the size

8 saturate ol yesters and ot her polyners, as W
of heynodules, the meaéhrg%ent accuracy being in fact

higher for the nodules greater than 1 or 5 um than for
the smaller nodules.

20 It would not be outside the scope of the
invention to carry out the test of compatibility of'(K)
with (S) by measuring nodules of (S) in (K) and then by
proceeding as described above.

(K) must also not be too compatible with (M)

25 in order for them to demix and for the majority of (K)
to go into the capsule (S). If, then, (K) is strictly
identical to (M), there will be nodules of (S) in (M).
But (K) and (M) may, for example, be two different
polyamides or two polyamides derived from the same

30 monomers and having different physical properties. The
measurements of the compatibility of (M) with (8) and
of (K) with (S) are therefore carried out as indicated
previously and it is checked whether the majority of
(K) is encapsulated in (S) when (M), (K) and (S) are

35 mixed together. '

Advantageously, (M) and (K) are selected from
the same  family of polymers, for example polyamides,



described later. That is to say that (M and (K) are two pol yam des, two

pol yesters, etc. It is also necessary to check the reduction 5
in size of the nodul es. The m xing of (M, (K) and (S) is
advant age- ously carried out by introducing (M, (K and (S)

simul taneously in a device for mxing ( into the m xture of (M and

(S), or for mxing (M into the 10 mxture of (K) and (S) or for (S) into

the mxture ehturated) pollyédtersovaner othbrV\prﬂyﬁéi'sbe a@Jt $Ji1C.|.G. tBe scope
of the invent;_on tg) gts vtarrl ou,gh éeps or d| ffer ord
addition, pPSTCEated RS v hetd I%{/ F b%)l n%ﬁe 15

In addit i on twot pelyamideishi Itwpypoﬂ.ylels(tem, etpatl bility conditions, the

It fl d VFI | t f (K
me ow i ndex (M) gk (M a1gbS yre%grggggﬁ%eo}sh%g yoﬁq{? P@&u&@?&no (K).

By way of polynmers (M, nention_nma I ns yam des,
f1 uor opol Predd, sdgeuci sperpod¥defesters, pol ycar bonat e, styrene resins,

E:\/'\/Ak t her nopl aSLI C'I‘lh@ m{nﬁlﬁgﬂr@ﬁbfﬁﬂkb (K¢0Q@1@’”€Elr)3 f%vaag?ntﬁgené@g de
ocks, copo rs having.po st.er ocks . yet c

et hyl ene- vi nﬁY“nz‘VcoﬁBFrlgd %Eyr@(s @ket dﬁ‘gs % 15)

Pol yam de ( Ajimudtamgeusilyodino areaievumede:ﬁor mtnixpgm (Xoddeaits: the

- of one or R 5w q,@ NQ¢ ac(lM%Z aﬁHCh( ar@&)clﬂﬁé‘gh?nd(ﬁ; argﬂ%hegflgnm c,

11- ami noundeCanol ¢ and Odec8hoi ¢ ac ] one or
| act ans, 190 md¥EMTEs Aapfh) aétl@m(séer%tm aéBhmiage |the yhixkeren of

- of one or nmneand t@H)Or HEwEWEES iQ-f woum B Be o§t1§:hde 88e scope
hexamet hyI enedi an}lne dodeca- yl enedi am ne, F?ﬂyl en di am ne,

bi s(p- am noc &l HXEMS 1R n&%e Hﬁ& t YRFEPHS k?éi&ﬁﬁet eﬁé FSRERE with
35 diacids o&%h's asofi sopddibeion, tmrepidédl i chatadi phe, desiekdicC,

suberi c, segl%gslp?m%?% 1%9§?>%§'1?1%dfcar boxylic aci ds;

9 sone of these nobnonmers, whi ch
resul ts 4% copol yam dedn faddikion| ePAtBelXxdypatibility or incom-

patibility 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

20 polyesters, polycarbonate, styrene resins, PMMA,
thermoplastic polyurethanes (TPU), copolymers having
polyamidé blocks, copolymers having polyester blocks
and polyether blocks, PVC, ethylene-vinyl alcohol
copolymers (EVOH) and polyketones.

25 Polyamide (A) is understood to mean conden-
sation products:

- of one or more amino acids, such as
aminocaproic, 7-aminoheptanoic, 1ll-aminoundecanoic and
12-aminododecanoic acids, and of one or more lactams,

30 such as caprolactam, oenantholactam and lauryllactam;

- of one or more salts or mixtures of
diamines, such - as hexamethylenediamine, dodeca-
methylenediamine, m-xylylenediamine, bis(p-aminocyclo-
hexyl)methane and trimethylhexamethylenediamine with

35 diacids such as isophthalic, terephthalic, adipic,
azelaic, suberic, sebacic and dodecanedicarboxylic
acids;



t he condensati on of caprolactam and of |auryllactam Pol yner s
havi ng pol yam de bl ocks and .5 pol yether blocks result fromthe

copol ycondensat i on of pol yam de bl ocks having reactive ends with

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

1) Pol yanm de bl ocks havi ng di ani ne chai n 8nds wi th pol yoxyal kyl ene

bl ocks havi ng di carboxylic chain 10 ends; 2) pol yam de bl ocks

gavi ng di ﬁa_r boxyl i cdchain or @gdgni\ééttd}ép|%@T%@h&W@ﬂgtﬁégék%&ﬁdéﬁ, f
iami ne chain ., ends, obtaine cyanoe ation an rogenation o
al iphat ic di%%x?ﬁﬁ?gfisalldha‘? a'Bbﬁa’;‘v%xy%PEyleéf?é“& b?&sEZEem Yed
pol yet her di ol sthe condensatior)o ataEd ke tam chsd hafy | Teguxry XYhaidpawy ] i ¢ chain
ends with pol yet herdi ol odu . oht ai | 4 ' i's
particul ar case, polyet ﬁ%?%??%?%m dieié.%lgg rb%:ﬁ_ﬁ%ﬂ%m ya%iﬁgkgl.ocfg%avi ng
di carboxyl i @riyetierenbiogksi resulsr fsamptee repelvsendengakdan @f of

amangpar boxy! | o By PO DK JRating | RdABrr etahs wfﬁab@e%a!ﬁé‘téfézacijds
and di am nes i ' e . n- | r i"c di aci d.
Advant ageousl yl?‘té ?%ﬁgﬁiaﬁ%‘:fﬂ%c 1E‘@%’a’r eélg"fﬁnn% bnﬁ%.ggz‘%%g’ The
nunber - average nolar nBssPolydmidé Helockpohyaihdedhbhmike ichaiel waelis 300
d 15, 000 f 5000 . . Of '
pol yether - Bridks BolvemAdior 185" Boeks MV, criratriRREi e dn 500

and 3000. 309 ends; Pol ymer s havi ng pol yam de bl ocks and pol y- et her

bl ocks may al so include 3anGOTY st bl EEkEIhaviHg b carbd&$a i PURLEL S

may be prepare b t he si myl taneous_reaction of the pol yether, and

pol yam de- %‘F‘g% kv)é;:gc[;?%l@f%:gy%(ylene blocks, haxing ediamings qhaddt pl e

to react poly-endsgtbbtdinkd &y agtarodthylat idmphandnbgdragenatdondofmnd

To”" Maount Shteegtdr 8ibParaRyRaped cR1BhetoRERe naAlvpTYallodens al 1y

pol yet her 1% odbkboaks @l Jedn plel yetohdasdidls; very variable |l ength, but also

the various reactants, 3) polyamide blocks having dicarboxylic chain
ends with polyetherdiols, the products obtained being,

in this particular case, polyetheresteramides.
Polyamide blocks having dicarboxylic chain

20 ends derive, for example, from the condensation of
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.

25 ~ The number-average molar mass of the
polyamide blocks is between 300 and 15,000 and prefer-
ably between 600 and 5000. The mass of the polyether
blocks is between 100 and 6000 and preferably between
200 and 3000.

30 Polymers having polyamide blocks and poly-
ether blocks may also include randomly distributed
units. These polymers may  be prepared by the
simultaneous reaction of the polyether and polyamide-
block precursors.

35 For example, it is possible to react poly-
etherdiol, a lactam (or an alpha-omega amino acid) and
a chain-terminating diacid in the presence of a small



having reacted in a random fashion, are distributed 5 randomy al ong the
pol ymer chain. These .pol yam de- bl ock pol yet her - bl ock pol y-
mers, whether they derive fromthe copol ycondensati on of pol yam de and
pol yet her bl ocks prepared beforehand or froma one-step reaction, have,
for exanple, Shore D 10 hardnesses which kfhy be between 20 and 75 and
advant ageousl y between 30 and 70 and an intrinsic viscosity of between

0.8 and 2.5 neagdiigad 'Bfm*WéEE& A@t #héd C is obtalned WihA3gig t he

pol yet her bl ocks derj v fro | ene col ro Iene
ol yeol or reeRAmoH ﬂggﬁcagndv Re)varddel thLsoHEL y
such and copolwmndeasedbmet rlemgtyﬁ,m]detbbdsbs the haarﬂagusar:r’mquantsands or

they are am nalafidd Yelerd 1o 2 bLamelor FRGpLOLO diar ngpalusldiey s and

condensed 20 Wil aving carboxy al so
be ni xed wi%h mﬁ}qﬂ}deah@ﬁ%rmmla ehreim. termnator in order to

make pol yam de- bl ock polygdder pol ﬁmécmdaerp% %HH&JB%LW
distributed units. ner s avin

pol y nd et her
25°bl ocks.ar o WRERy | BBELPRTPAREY o0 13783 FEOM6Lhes Copo Yffed?wa'ﬁeﬁy
_|4_h195 ?15 hUSéfBﬁB%L?éih;LdHS aﬁch6§oﬂ!ieéthUB bldbl&ﬁO?Béﬁamlad e Fordahari# 0.
e pol yet her or - t en I €)
pol ypropyl ene %’fy%%?m(?DPé?gpgg eaﬁgf' %‘ét P%H%f hépgngng%@%l’ %#5) .ﬁiThe

latter is hﬂ)sohardez@l pwhycbtrm,mrdwrahepwam) 20 and 75 sl her

ooty et o Rty | USHEn, 201 G0 RS e dnceneys

di am nes, they Ja$ %’St%aPFe&e%fw(ﬁe%lﬁp ga[ﬁl ?q NEERHFOCRE S Cﬁf@% ocks
or PTNG bl catks25°C. It mould not be outside the scope
of the I'nvention if t L bIo onta ed di fferent units,
such as units derived fr@?ﬁ@?ﬁg gI98 g‘?ﬁm O5K8py PEF VG v 3O

from tetrapet hyokyetlyyyems . giycol fromAdpa]rjragppnepylenet hglycol or
pol yami de- bl ock, p Of)glyoxytetramethylene 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

20 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

25 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.

The polyether may, for example, be a poly-

ethylene glycol (PEG), a polypropylene glycol (PPG) or
30 a polytetramethylene glycol (PTMG). The latter is also
called polytetrahydrofuran (PTHF).

Whether the polyethe-r blocks are introduced
into the chain of the polyamide-block polyether-block
polymer in the form of diols or of diaminés, they are

35 called, for simplification, PEG blocks or PPG blocks or
PTMG blocks.



et her-bl ock polyner is such that the polyanide is the maj or constit'uent
by weight, that is to say that the anount of polyam de which is in the
form of bl ocks and that which is possibly distributed randomy in the 10

chain represents 50% by weight or nore of the pol yam de- bl ock
pol yet her-bl ock polynmer. Advantage- 1ldusly, the anount of pol yani de and
t he amount of pol yether are in the (polyam de/ pol yether) ratio of

from50/50 to 80/20. 1571¢ would el byt sidee tRa! y@é&ﬁl@ JdE ogke and

t he polyether bl ocks poly av respectlvely
mmeses o+ ORverdasy 1560 the Jopkiaher " BB Rt bRy 684 fERaen
4000/ 1000. un:Lts, suchl hes heiiepodgoivédi from evhpleheodlycobpatiram?0

pol ymer cont ai f t lE,"Q q?iﬁ[m! hyI ene,
propyl ene or P}lbo%el%eneeu S olr Sc'azfly "ﬁ%etf mﬁ ef‘q r}' Yy way of
exanpl e, nméntion may beAﬁamtageﬁusly. the POlYW@%th@hesPQQMT as

LDPE, HDPE, L%ﬂbl%%kv%néﬂ yar %dl?nt?na@t Eﬁbe'iﬁﬂﬁfaﬁtﬁ)déanfsCQH@ ymers
or net al | ocene PEs rs o | ene th at | east

one pr oducmaigH cCPRALIFRGRT PN Wes’eﬂf%' ggates‘tser to” gay thakatdeat ed

carboxylic acisioury éfhepylyami@st ehichf 130 mtuneattwlmadsbobybcksaanas
Advant ageousl Yena t hey?‘ol oI efl n_i 3 s§%ect LLDP. VLDPE,

pol ypr opyl ene, % h ! Vi ﬁylp Y ar & 5%k Jp%‘f?%%rsral}) dm]@f hﬁ%ng—}‘ﬁ kyl
(et h) acrleat @halmopmmssntﬂdvéﬂfsagdumlvyelghe demsi tmoneny ®E béheeen 35

0 86 and 0 96%&%&1‘&-’@.6¢1€'Orgolggﬁpe%%ibcﬁay éﬁkﬂyrvef’a V‘@ﬁ@aﬁt% nd 40.

exa |_uor i_nat ners, t on may
be made of pol%ﬁ]ﬁﬁﬂh Amatde ofpvpeLyamide, éﬁP&‘Pﬁl n@f

vinylidene fdolardtdmer (a\fléZ) in tﬁéhytﬂ@éﬁd@h& aﬂiéwﬂ extio of
copol yners, rfeﬁ?o' ywdg 1;4 oet hyl ene), trifluoroethyl ene copol yners,
hono- poly ctt9p % of hexafl uoropropene and
honopol ynmex% and copol yrerefexfakdhy,or dthe f | potwetidé enblocks and the
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

20 polymer containing olefin units such as, for example,
ethylene, propylene or 1l-butene units or any other
alpha-olefin. By way of example, mention may be made
of:

- polyethylenes such as LDPE, HDPE, LLDPE or

25 VLDPE, polypropylene, ethylene/propylene copolymers or
metallocene PEs;

- copolymers of ethylene with at least one
product selected from the salts or esters of
unsaturated carboxylic acids, or the vinyl esters of

30 saturated carboxylic acids.

Advantageously, the polyolefin 1is selected
from LLDPE, VLDPE, polyprbpylene, ethylene/vinyl
acetate copolymers or ethylene/alkyl (meth)acrylate
copolymers. Advantageously, the density may be between

35 0.86 and 0.965 and the melt flow index (MFI) may be
between 0.3 and 40.



Advant ageousl y, PVDF is used. By EVOH i s neant et hyl ene-vinyl

al cohol 10 copol yners. They derive from the hydrolysis of

et hyl ene/ vinyl acetate copolyners, this hydrol ysis possi bly bei ng

i nconpl ete and vinyl acetate units possi bly renmai ni ng. By
way of exanple of polyesters, nention nay125 be made of PET

(pol yethyl ene terephthalate), PBT (polybutylene terephthalate) or

PEN  (pol yet hyl ene p nat e
rre? Sf )exa les o flqu'll #%ﬁ#ers,

pol yet her-bl ock copoly are cop iners aV|ng po

deri ved fron12menbépyemﬁmwhanm@desgéhp yvipyljde n9|é%y°quRxﬁPVQ¢t13
pol ypropyl ene gbpe2iméPEO eéneaiﬁiﬁéranviﬂyiﬁaenelycsiuor1d£”WKQVFz),
carboxylic dlackg nits S tere &hallc and gl ycol its

(et hanedi ol ) of ygeﬁﬁfﬁﬁgﬁ?giu°r°e?ﬁ¥ FPﬁklng°8?°i¥@e5%fyetH@? gﬁﬁlof t he
di aci ds forBs £huorbethydenb) ¢ segﬁEQMSrwbmhqleheIladpakymﬁrarmauwmnol

or of the but anes gl it e dLASh dhelal M4 Nt uor BRQRAES fpdhe

copol yet heres CO one heresters escri
Pat ents EP 402hgmepehmmEPS4ead2Eppqlwe@:@wt@fnt%hlﬁr%rlmr@rpgmvlene

Itﬂcorpolrat ted 'ﬂd{rlaﬁtaétéﬁﬁglyapPVD?aitboﬁsed By wayth of

ernopl astic pol yur et hanes i on na e o e

uret hanes, for exanple Yth@¥9&xn&%JnWﬁ©n §ﬁgsgﬁ§Fb %i; %iﬁ?%ol

?eri ved f[)mm copollyrepsr. di diteyand deiive defrcmd gt ehtraﬁeclyeb.sor ab
rom 1, 4- but an tlon be e r

ur et hanes, forggQXESPg/vﬁEX% c s H ﬁ?ﬁg%%@%éét t%P% qu88$f§§£§

13 units, pnsssbawlbedngrormmmlews paidy estiandli olacettate wmits
derived fron1ebggggglglrgﬁagﬁggbl 4- but anedi ol . Pol yket ones
are polynmers contalnlng sub- stantlall¥ one nol e of carbon nonoxi de
for each nole of 5 unsatBYaMed RfhoPERmPYe S 1BRdyEsteZy hdaien dBYrom

al pha-ol ef s Bavi aade o2 tPET2 q %th'yQEi‘aeor tei®ipht haldtot,i t upDn

bt Al e by sutebivERgtens Stéfsitnafite) S0 S"BeR’ ' lgofYEinPing®

naphthenate) .

Polyester-block polyether-block copolymers

are copolymers having polyether units derived £rom

20 polyetherdiols, such as polyethylene glycol (PEG),
polypropylene glycol (PPG) or polytetramethylene glycol
(PTMG), carboxylic diacid wunits such as terephthalic
acid and glycol units (ethanediol) or 1,4-butanediol.
The linking of the polyethers and of the diacids forms

25 the flexible segments while the linking of the glycol
or of the butanediol with the diacids forms the rigid
segments of the copolyetherester.

Such copolyetheresters are described in
Patents EP 402,883 and EP 405,227, the contents of

30 which are incorporated in the present application.

By way ©of thermoplastic  polyurethanes,
mention may be made of polyether urethanes, for example
those containing diisocyanate units, units derived from
polyetherdiols and units derived from ethanediol or

35 from 1,4-butanediol.

Mention may also be made of polyester

urethanes, for example those containing diisocyanate



wrth al kyls, such as nethyl styrenes, ethylstyrene and 10 i sopropyl styrene.
Preferably, the pol yketones are ethyl ene- car bon nonoxi de copol yners or
et hyl ene- pol ypr opyl ene- car bon nonoxi de copol yners. When
the polyketones are copolynmers of 15 ethylene, a second nononmer and
carbon nonoxi de, there are at least tw ethylene units for one unit of
t he second nononer, and preferably from 10 to 100. The

pol yket ones ”Wn*@sreﬁﬁﬁﬁgmd%él%d herom £86 ol esterdlols and

-(-COCHerr]- CHerr err] A enotes an
unsat ur at ed no¥dHe? ‘L%?/i a?éo“‘ ?%1&%‘5 }A%eo’{:a?%%‘ﬁ ]at%nlgut§’iﬁ% 39 ratio

b?i g% Zt | east 2. rﬁolyketonié' he abr@i tq?]o](yrﬁ}é:H[ ebﬁl:a%}ﬂ[x.ﬁgr] -guksnd
-)- are | e t @ne chajn. 25

The nunber - aver R ERREY gné b1k 8 HokBoh"RoRBl a8 20F ERUT PR of

advant ageouS| yuhsatreated, mogomerana‘hg@ oemonessa sy dbby sgdlecednmeiaaron

chr omat ogr aphy. t tyr y t
300[err] C, %lsu%a Jf@fﬂ?é hwlﬁ&n?g&%?% grsri[% cQ%-bB% sl aél-ﬂe eses of

etvve
t hese pol yket 0?\%]%5%4'%‘1 SﬁEélvat’-VFﬁ Pdte My |l80 ghs, f&l-ec@sdzl f3am 903
and US 3, 694, 4d4@yrene tdie Aoy eate&watmegh abEaiﬁédrn@yatsaﬁbsﬂ&mﬁcﬁf esent

appl i cation. oI me K). nention, 35
may be made ofiHR 24K¥ 1§Xan?#€1¥ 5? %r&f% y- egzﬁyg.skzyrene L
pol ynmer (S}0i siswgrepylstcyremeéch can encapsul ate (K inamtrix (M and

such that the Preferably, the polyke gflélén aﬁenocgﬂlﬁf’l drflis

encapsul ated are snmaller than t t'he sense of
the present irG@HpPRn MONOXigle | §°Eﬁ}mﬁ6§uc‘t>rmﬁ Jengpalypnanyhesie-

nodules in a caﬁp@ﬁlﬁ{olﬁa&l@@dcmwméﬁsal so in the form of nodules in 5 a
matrix (K) or which rrayvleearrarlx COfﬁllnlng nodu éﬁﬂ“

Advant ageously, (S) is avRfRr St PRIYReHOReRg &498 an?B er8(MCEnd
with (K) aps/osthplenép a sesmid winbhohé) amd (d@rissn havhogidefi riidms with
(M and able to reafeag\f:t WSK)ét}%;lé/ﬂé;eu\{lﬁEga'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-)y~

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

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

25 The number-average molar masses may Dbe
between 1000 and 200,000, advantageocusly between 20,000
and 90,000, measured by gel permeation chromatography) .
The melting temperatures may be between 175 and 300°C,

usually between 200 and 270°C.

30 Syntheses of these polyketones are described
in Patents US 4,843,144, US 4,880,903 and US 3,694,412,
the contents of which are incérporated in the present
application. '

By way of examples of polymers (K), mention

35 may be made of the same examples as the polymers (M).

The polymer (S) is any product which can
encapsulate (K) in a matrix (M) and such that the



10 For exanple, (S) may be a polyolefin chain havi ng

pol yam de grafted species or . polyam de oligonmers; thus (S) has
affinities with polyolefins and pol yam des. (S) may al so be
an et hyl ene copol ynmer having 15 nmal eic anhédride units; thus (S) has
affinities with pol yet hyl enes and may ¥%®act with pol yani des.

By way of exanple of (S), nention may be nade of functionalized

pol yol efi ns, nea@iéedthalsl Riiapsulated VRsd eétﬁalD@i‘YﬁhBﬁr thedGodules

pol yam de- block p ners 0 o t| aII raft and _copol yners of, ethylene
and an alky é%f %fn?? Present invention,

saturated car b()syl 1.3 anydproduct Wthh 158)1.nmtjnealfmnb@fa rivichddle sc apo | g/ rer

havi ng at ﬁéf%ﬁ“?m?' a6l WI%?{F'JH E‘ai’)éc§| in hé“go% %%old?ﬁeeszf’n?' ock

conpatible wt fun I'ze nis a
pol ymer Bon® aimatRLAIl pHE- olox | whisht smaid BRoxd Lmat%ner Confe%ﬂfrbmql ic

aci d :Jm ts 0[ ﬁ@ﬁ@l?éﬁl ' PK)aCl d;difaﬂtfér éllﬁlslly,un'(@ 38 ? thermo aé’@i/c OIZI .
exarT'p e nmen |0n (0] oL e 1 O e regar (0]
TRy e (RAviBY 8Ee1B4R: 80 Wiee B SRtywiiS TKD, pomdes Able

unsat ur at ed eppgaes, wdithh &6) ghndi diit) (oet havdng aAEfmltlebywd&hbo(m | c
aci ds, such as é&ﬁéﬂiéc£¥'kéaQE'ﬁiEBr&RY 35r”9§8£”5§£§§ carboxylic acid

anhydrldes suc as nal
15 Ment i onFagy @qmcpl@ mife gray be a polyolefdppothadns of

et hyl ene, of Habi8g! U 8beYanidBPOX UraittedoP! igpdlile Olorn WSPFAli A€

carboxylic ach ester salt.o Vi n ester of a satura ed
car boxyl i c aci @1 19ﬂ@§EsarELuFoﬁSex§ﬁﬁlé%ﬁéﬂﬁﬁ th|poly %ﬂ%ﬁ%ﬂ@0|dyl

(et h) acryl at epodpahydess or ethyl ene/ al kyl (neth)acrylate/egC|dyI
(et h)acryl ate copoly

- rs. -..copol yners .of et hyl ene
an unsaturated 10 carbox§??§m§8i@%ﬁﬂnkﬁiﬁﬁ &ﬁ&?@gnquﬁ? ¥&Pg
car boxyl i cl&ci Walpbssidnhydrdndd yunitsy althasd mghahmsaafflnltles with

polyethylenes and may react with polyamides.

By way of example of (S), mention may be made
of functionalized polyolefins, grafted aliphatic
polyesters, polyether—block polyamide-block polymers,

20 optionally grafted, arnd copolymers of ethylene and an
alkyl (meth)acrylate and/or a vinyl ester of a
saturated carboxylic acid.

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

25 block compatible with (K).

The functionalized polyolefin is a polymer
containing alpha-olefin units and epoxy units or
carboxylic acid units or carboxylic-acid anhydride
units.

30 By way of example, mention may be made of the
polyolefins mentioned with regard to the polymers (M),
or SBS, SIS, SEBS or EPDM block polymers grafted by
unsaturated epoxies, such as glycidyl (meth)acrylate or
by carboxylic acids, such as (meth)acrylic acid, or by

35 unsaturated carboxylic acid anhydrides, such as maleic
anhydride.



(Zn) or an alkali netal (Li), and optionally of an unsat ur at ed
carboxylic acid ester or of a vinyl ester of a saturated carboxylic
acid. These are, for exanple, 15 ethylene/vinyl acetate/naleic anhydride
copol ynmers or et hyl ene/ al kyl (neth)acrﬁ%ate/naleic anhydri de copol y-
mers or ethylene/Zn or Li (neth)acryl ate/¥al eic anhy- " dride copol yners;
and - pol yet hyl ene, pol ypropyl ene, et hyl ene- 20 propyl ene
copolyners whi ch are grafitgeien @onéygarbéeﬂade &flh an unsat ur at ed

carboxylic acid anhydride and hen ndens nono- amni nat ed
pol yani de (or a pol y- %‘f‘?ﬁ%n&? ﬁ&geﬁ?od s38r MR HRA i n

EP 342, 066. 25epoxy and, Acd;pi:n.tcag—idqsl ypft henf wmsatourdtedd qeathymbefin

s sel ected fr;ggl@ Bgeneid kydad h&c%y'ﬁ&ﬁll”‘f‘iﬁéé&r ot 2l fle r g

copol yners, ene V|ny acetate/ mal ei c dride” copolyrrers,
et hyl ene- pr pyFahkoxybbel 3aids The@Ri akeqodox @mhey Gy Qé'r%/VJtmélse

bei ng gr af t ed &aeé&%ﬁy&myhy%eaﬁ) aaelymee copdapmadswideh it ed

e 1o TanRtRel Ty eaEr)AegyLace/aleBitdr ) gxee:macerya%yoﬁén?%leyr-ab'y’

copol ymer contmensrlg up to 40% by wei ght of alkyl (neth)acrylate and up
to 10% 35 by wei ght of mal Sl’m I d

(meth)acryl ate may be sel ect %(?% roq.rs St {eﬁ_hprlggrew f gglt ﬁlrigéatclflgﬁta?de

n- butyl act9l atarboxylic acid anhydride and/or of ags unsaityuated

acrylate, 2-et Eahb@%yilécabﬁat o8¥EbRYEPRrt1y ﬁ%ﬁﬁtl‘ize@tb@yla metal
net hacryl ate and eth nmet h ate. By way of _grafted

al i phatic pol y&Rbr & r an, r’rﬁ?t@é’- mdBt) of IRy CRGHOPRdLINeCEr A% ed by
5 mal ei c anhydnnd&tugéyédd)tbrhsekbadbyla&t:ﬁi syt ot &5 a vihyd! Vestwr
These products_are de Q 8 éﬁ% LSLcat on P 711, 791,fthe contents of
which are i nco?go?a?g uFﬁ e Fﬁg Y&af a5dti dhessy are, for examplg,

pol yani de- b5oc&thplene freinpl o@cqia bayme i wanbydeidei bedpehyhers wat h
Eardohol ™ SO M TSI Tl Poa DL
- mers or ethylene/Zn or Li (meth)acrylate/maleic anhy-
dride copolymers; and
- polyethylene, polypropylene, ethylene-

20 propylene copolymers which are grafted or copolymerized
with an unsaturated carboxylic acid anhydride and then
condensed with a mono-aminated polyamide (or a poly-
amide oligomer. These products are described in
EP 342,066.

25 Advantageously, the functionalized polyolefin
is selected from ethylene/alkyl (meth)acrylate/maleic
anhydride copolymers, ethylene/vinyl acetate/maleic
anhydride copolymers, ethylene-propylene copolymers
which contain mostly propylene, these being grafted by

30 maleic anhydride and then condensed with monoaminated
nylon-6 or monoaminated oligomers of caprolactam.

Preferably, this is an ethylene/alkyl
(meth)acrylate/maleic anhydride copolymer containing up
to 40% by weight of alkyl (meth) acrylate and up to 10%

35 by weight of maleic anhydride. |
The alkyl (meth)acrylate may be selected from
methyl acrylate, ethyl acrylate, n-butyl acrylate,



EP 365, 398, the contents of which are incorporated in t he present

application. 15 The polynmers (M, (K) and (S) may contain
plasticizers, fillers, fire retardants, glass fibres, etc.
The invention is particularly useful in the case of thernoplastics

(M such as polyanmides and 20 saturaléd pol yesters.
Advant ageously, (M and (K) are selected from the same famly of

pol yners and §ghphgyie! ae&—ﬂai:éom 2- eehpxheﬁ?ial !sbf&yiaEéh) aéz&iahekwl eic

A LI e S R A

copol yners and et hyl enebyi nwayicebfit egghftiedy! al:.pihazﬁit) acpg&lgéeters,

copol yners. Prefer
simlar to ealFPSERR PRAY n2Ss “ﬁ%é%/ rééw p%{'i (a§r %t% segrtag)%gg VB{’PA—ll
and PA-12. 5 maleic anhydcbdeli nglwndyd pmetleamaﬂlemodumls gstené

I nvention, po n f stics
o respectiv%tﬁ’ég‘# N ;ﬂ.lc!ay&w PFOPEELELTOEY in APPREAGEEDH

rigid/flexibl &tk 791, the(wmtl%'&ﬁ ﬂ%rWﬂ%Féw&ﬂeerJrl}??ﬁ%‘?Faﬁ%#rfn

tlﬁ I the pHesenlt ap@[ldfda]t(i/o“ﬁ[ err] < O[err]C/Tg >0[err]C (Tg denotes
e gl ass tranS|t|o at ur
sem -crystalline/ am)rph gB %¥%‘ﬂﬁ§ga%?ﬁlﬁo&squethesrergl rysp H"l“ﬁgs 5

crystal | i n® amenehdescrided e}:aaéuldir amjrl‘ptmmrd tocthetpblymers (M).

Exanpl es Th a{lgtkflth | e
PA-11: a nyl on- ffehaero gf%\%gg%hlo 58%%1 an% 5:L50r(3'(5i(5e aﬁ(g not

containing a P&l @czarlates. These prcrzwcaqs Ape: desaribad 1inoPatgBtpA- 11
type cont i 3¢5 (Y98 ,2) ¥hiy caritdht Of o BERRI ChUladdeld@dbfporated in

spxl_gl)go[\slronede) K se ;%)Iraesstelngcl Za%pllcat:.on PA-11 p.40: a nylon-11 of the
15 The polymers (M), (K) and (S) may contain
plasticizers, fillers, fire retardants, glass fibres,
etc.

The invention is particularly'useful in the

case of thermoplastics (M) such as polyamides and
20 saturated polyesters.

Advantageously, (M) and (K) are selected from
the same family of polymers and (S) is selected from
ethylene/alkyl (meth)acrylate/maleic anhydride copoly-
mers, ethylene/vinyl acetate/maleic anhydride copoly-

25 mers, ethylene/alkyl (meth)acrylate/glycidyl (meth)-
acrylate copolymers and ethylene/vinyl acetate/glycidyl
(meth)acrylate copolymers.

Preferably, (M) and (K) are chosen to be very

similar to each other in the same family of polymers,
30 for example PA-11 and PA-12.

According to the preferred embodiments of the
invention, polymers having the following properties or
characteristics are respectively chosen for (M), (S)
and (K): |

35 rigid/flexible/rigid
high Tg/low Tg/high T4



15 containing (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 acrylate/ mal eic anhydri de copol yner havi ng as
proportions by weight 20 79/18/3 and an M-l of 3 to 6, which is a random
copol yner obtained by high-pressure radi ddl catalysis. IVFI
denotes the nelt flow index. LOTRYL: an et hyl ene/ net hyl

acryl ate copol yrer hayi 59 0&e/W; 0p00TC LMS mcmhghaeﬁéﬁég and ?qa[ggl of
0.3 25 at 19q__[ erqr#.(é.o% ]t\?ve(c- PA-12 p. 20: a nylon-12
containing (7 2y %5 by B W edRsa PA-12 p. 40: a

nyl on- 12 cont ai ni ng ( 12 sexi%crysbalhihe/iamofpRRGA. 0B Cpseudo-amorpHadis I |

denotes a maldgi;cl taEl (et hyl ene propyl ene copol yner).
The results are gli ve iﬁ t}%efol | owi ng table (the % are by weight). The

conposi ti os indi cated igrystalilime/amornhausesperd t psgudotamorpho0sy, t he
percent age 35 o¥fydtad 1iRjedr conponent not appearing. For exanpl e: PA- 11
p.20 + 6% L + 6% PA-12 rFanslthat there is 88% of PA-11 p. 20 in the
conposi ti on. sXamples In Exanpl e 20 (PA-11 + 5% PASA) neans a
nyl on- 11 contai ni ng 95%Tife E&1lbvangy Thesdfigrids3Ans are used: PASA denotes

a sem -aromatic pol ygu_ dsg . obt akned. by . condensation o

| auryl | actam BMACM 5 Cﬁ *3- fet hg?’gﬁ %rgn n%%?%ﬁghegyﬁ@msf’%an%ﬁ:ween

i sopht hal il® 45a&0 56, &M IaBd aoiciopntasindaer @ IpdasitidiRer50, 308.

In the table, the "expegipedif| gxspal FodWHSH-17 490U t I@g_flllexp_%gg
nodul us cal cul ated ,fromthe ?rcent ages of the constituents w thout

t aki ng accountoRy3B 1Ry Egné'r g§ BeteeWedgbtc RSt BBt {byEydbengene

mor phol ogy. Tiswd phonaimiaie)| ass plastdlaieeaf; 600 MPa i s expect ed because

Exarpl e 3 (The i 11 ot RaAbul fis BYIPAEh 4T Me12 Thad IoeEHPSS
negl ect ed)l5 containing (12 t 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
anhydride copolymer having as proportions by weight
20 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
having as proportions by weight 84/16 and an MFI of 0.3
25 at 190°C, 2.16 kg.
PA-12 p.20: a nylon-12 containing (7 + 2)% by
weight of BBSA.
. PA-12 p.40: a nylon-12 containing (12 + 2)%
' by weight of BBSA.
30 EPR, denotes a maleicized EPR (ethylene
propylene copolymer).
The results are giveh in the following table
(the % are by weight). The compositions indicated in
the table correspond to a total of 100%, the percentage
35 of the major component not appearing. For example:
PA-11 p.20 + 6% L + 6% PA-12 means that there is 88% of
PA-11 p.20 in the composition.



19 Mechani cal

properties . Opti cal

properties Ex. C Conposi tion Fl exural Expected Pi pe
:‘Burst Tension: Not ched Transparency No. o

modul us  fl ex. burst  nmodulus stra$s Char py m

nod. (stress) 100 at 50% I npact p _

at +23[err]C el ongar Exampd@[ epd] C(PA-1R + 5% PASA) means a
Elng\r/]v a ' nylon-11 containing 95% of PA-11 and 5% of PASA.

st andar d) t i PASA denotes a semi-aromatic polyamide
Good if Goo

L .
Tr ans- qaacﬁﬂ)}cal\ﬁe% by the condensation of lauryllactam, BMACM

mssion 5 [bis-(3-methyl-4-aminocyclohexyl)methage], isophtRgkic
| SO R 527 | SQclitP a9 2ephbhalic acid, as describé@4dn EP 550,308.

2 _ m’r) VP au

MPa kJ/nerr] ok the taple, the Uhm%ﬁ%&zéaeﬁrﬂ F‘Sﬁf‘&@s 1 x
PA12 denotes the flexi#8D) modulus calculated £from the

7 10 P, . . .10

13 33 percen:)l%§e?s3 83‘;( éljn_lfF Eg%sltfltuents without tak1n&68gcount

15 1p30f anysesynergy" het@een the constituents or 3pd the

18 6  morphology. ThudB in Example 5, abfalie of 6DZMpa 1g25%
PA12 450 600 31 , 7 20 27
43 29 x " _pxthed because there is thggpsame amount of PA and

14 14 becauseb?2 600 MRpervaexitezsyded- 206r VPBxapbbet i Bi z¢dhBA- 11
famly 6 x R 40 . 00 2

6 19 cﬁ@fexpewe 2in Bﬂ?ﬂhfg of PA-lf and PA-12 hfgo ﬁeen

14 18 neglected). 2 28 43 8 x PA11p40 + 25% L +
5% Lot ryl 180 15 8 16.5 7 13
58 8 x PAl1p40 + 30% L 180 15 8

16.5 7 14 57



g PA11p40 + 15% L + 15% PA12 185 255 20 11
23 9 20 48 Fl exi bl e (300 - 350 MPa)
pl asticized PA-11 famly 10 x PAl1lp20 420
32 10 25 40 6 x PAl11p40
300 24 8 24.39 6 19 40 11 x
 PA11p20 + 12% L 320 24 8 24.5
8 16 54 12 ATIp20—+—69%t—+—69PAT2 SH#O 436
29 9 31 17 Paghanical propetties Vaf i Q3.
ZAi-ipll'o ﬁ}fp/ ; X 40 Comgcgs;ioc FJ::!?H ‘ﬂxf;iectedl :g-i!pggus Bgrit Tetéq)on: N&:ched Transparency
X k4 _p + 0 modulus exX. e mo. ulus stress ma:gy
5 18 47 15  Pa12paD T 1piebeet 150d Padd | Tiee | 225 325
21 4 I 17 40 16 |x"PAlflp2Q. +5% nEPR + 1%
PA12 3p0 P8 8 standard) 1
63 12 RAL1p20 + 5% L + 7% PA12 355 450 ngGC;?_dl:.f Good (33
22 | 4% 17 PA11p40 + [10% L{ + 20P6 PA12 215 = e
10 9 20 18 18| x PA11p40] +10% _r.rhniso%( S dHEIPE
310 22 7 8 (se0 36 19| X
PA11p20| + 5% L + 7% pPA6 1" B0 13632 N 199‘%’ 2 mm)
8 16 53 20 ( PAP4 +5%PASP) ¥6%0 L +6YMRALD xami0Q0 * s
21 40 jvmprasticized FAipkst | L1 zed| PA- 1P fam|ly 28 x PAl12
1100 1 XEE; 1100 b 20 K PALZ2]+1d5%0 Iss
880 26 | x | + 30% L 1000 115 13 2f. 33 36.
9.5 se@.+ 258 . nod. 27 RedZ] + 1500 L +[15% PALL 15 g a6 460
30.5 a4 xb + 508 1 1420 ) 0Qel ¢ gpod 18 15 60
Tabl e 1 s " + 25% L + 25% PAl2 450 600 31 7 20 Y0 27 43
Mechani CAI[xpPrOPeEl €s EX. ( Geappsi i pn 14 14 52
Fl exur aj |EXpected PI pe bur st ar st
Superflexible (150-200 MPa) plasticized PA-11 family
6 | x jPAll pd0 300 24 6 19 40
7 | % {PA11£15 160 14 15 2 28 43
8' | x |[PA11p40 + 25% L + 5% Lotryl 180 15 16.5 7 13 58
8 | x [PAllp40 + 30% L 180 15 16.5 7 14 57
9 PAllp40 + 15% L + 15% PAl12 185 255 20 11 23 9 20 48
Flexible (300 - 350 MPa) plasticized PA-1l1 family
10 | x |PA11920 420 32 10 25 40
6 |x[pai1pa0 300 24 8 24.5 19 40
11 x'PAllpZO + 12% L 320 24 8 24.5 16 54
12 'PAllpZO + 6% L + 6% PAl2 340 430 29 9 31 17 21 17
Various
13 { x |[PA12p40 400 25 4
14 | x [PA12p40 + 30% L 195 5 10 47
15 PA12p40 + 15% L + 15% PAl2 225 325 21 9 17 410
16 | x [PA11p20 + 5% mEPR + 7% PA12 360 28 8 1 63
12 PAllp20 + 5% L + 7% PAl2 355 450 29 8 22 47
17 IPA11p40 + 10% L + 20% PAl2 215 22 10 20 48
18 xIPA11p40 + 10% L + 20% HDPE 310 22 7 9 56
19 | x |[PA11p20 + 5% L + 7% PA6 380 29 8 16 53
20 (PA11+5%PASA) +6% L +6% PAl2 1000 21 40
Unplasticized PA-12 family )
28 | x |[PA12 1100 6
25 [x[pA12 + 15% L 880
26 | x [PR12 + 308 L 715 27.5 3.8 9.5 mod. mod.
27 PAl2 + 15% L + 15% PAll 740 860 30.5 4.1 10 good good

‘Table 1



No. © nmodul us flex.
(stress) nodul us m -
nod. at +23[err]C *100 p a r a t [ %
-SO e 178 NFR
12632 20 MPa
MPa Unpl asticized PA-11 famly 1 x PA12
1100 2 x PAl1l1 ,,em;dqgg,,p,m,,A ~—+—25% L
600 4 x " + 50%] 320
18 6 lnogal T 25%L + 25% PAL2 | oaiue | Thex | torcesdP] meduwus | 600
31 7 2P X " + 10% L mod. at +23°C 100
Super fl exi bl e} (18p- 200 MPa) pl asticized PA-11 farfily g x PALlYl p40
300 : 24 7 x PA11f 15
160 a 14 8 8" |x PA11g40 + 24% L + 5% Lotry
180 t 15 8 8 [|x PA11g40 + 3% L
180 5 15 8 9 Ralld40 + 19% L + 1H5% PA12
185 25p |e 20 11 ifd eqi bl e (J0@r126350 MPa)
pl asticized PA-ITjfTamTly 10 X PATIpZ0 MPa MPa
420 X Tpa0
300 L LS SN VU P A
320 1[xPR2 o4 g 12 S’E?q’ngo + 804l + /04 HAL2
340 43h2 x |pa11 59 1000
3 |x|" + 25% 1 600
4 [x|" + s0% L 320 18 3
s | |+ 25% L + 25% PA12 450 600 31 7
29 |x|* + 208 L 860
Fuperﬂ.exible (150-200 MPa) plasticized PA-11 family
€ xlpnn p4o 300 24
7 |x IPAllflS 160 14 8
8' |%[PA11pao + 25% L + 5% Lotryl 180 15 8
8 |x|pAl1p40 + 30% L 180 15 8
9 | |pA11pso + 15% 1L + 15% PAl12 185 255 20 11
|[Frexible (300 - 350 MPa) plasticized PA-11 family
10 | x |[pAr1p20 420 32
& |x[par1pe0 300 24 8
1 xIPAllpzo + 12% L 320 24 8
12 IPA11p20 + 6% L + 6% PA12 340 430 29 9
IVu-ious
13 xIPA12p40 400 25
14 |x|PA12p4o + 30% L 195
15 | |PA12p40 + 15% L + 15% PA12 225 325 21 9
16 | x [PA11p20 + 5% mEPR + 7% PA12 360 28 8
12'| |pAa11p20 + 5% L + 7% PA12 355 450 29 8
17| [PA11p40 + 10% L + 20% PA12 215 22 10
18 xIPA11p40 + 10% L + 20% HDPE 310 22 7
19 |x [PA11p20 + S% L + 7% PAS 380 29 8
20 | |(PA11+5%PASA) +6% L +6% PA12 1000
Unplasticized PA-12 family
28 | x [pa12 1100
25 [x[pa12 + 15% L 880
26 xlpzuz + 30% L 715 27.5
27 Ipm.z + 15% L + 15% PA1l 740 860 30.5 4.1
Table 1

REPLACEMENT SHEET (RULE 26)



30% L

Various 13 x PA12p40 400
25 14 x PA12p40 + 30% L 195 15 PA12p40 + 15%
L + 15% PA12 225 325 21 9 16 x
PA11p20 + 5% nEPR + 7% PA12 360 28
8 12 PA11p20 + 5% L + 7% PA12 21 355 450
29 8 17 PA11p40 + 10% L + 20% PAl12 215
22 10 18 x PAl11p40 + 10% L + 20% HBPhgehaniza opa%ﬁ
22 7 19 x PAllp20 + 5% L + 7% PA6 properties P es
29 . 8o f(PAli‘ SEATET O BotPAL Transbilesty
Unpl asticized} PA-12 fam X -
1100 25 x PALD [+|15%L | 880 “Rhnx [PRES
715 27.5 3.8 27 PA12 |+ 15% U Trahb7 [PBgatity
740 86D 30.5 4.1 &i::in‘:n“
Table 1 2 mm 21
Mechani cal Opt i cal 56 55
R 527 179:93
MPa kd/m* % %
Unplasticized PA-11 family
1 |xjpa12 7 10 35
2 |x[pAa12 13 33 36
3 |x|* + 25% L 15 23 46
4 |x|" + 50% L 18 15 60
5 | [+ + 25% L + 25% PA12 20 27 43
29 [x[» + 108 L 14 14 52
|Superflexible (150-200 MPa) plasticized PA-11 family
6 |x|pa11 pao 6 19 40
7 |x[PAa11£25 15 2 28 43
8' |x[PA11p40 + 25% L + 5% Lotryl 16.5 7 13 58
8 |x[pA11p40 + 30% L 16.5 7 14 57
5 | |pa11p4o + 15% L + 15% PA12 23 9 20 48
Flexible {300 - 350 MPa) plasticized PA-11 family
10 leAllpzo 10 25 40
6 xIPA11p40 24.5 6 19 40
11 leAllpzo + 12% L 24.5 8 16 54
12 IPA11p20 + 6% L + 6% PAl12 31 17 21 47
IVa:.ioua
13 xIPA12p40 4
14 xIPA12p40 30% L 5 10 47
15 IPA12p40 15% L + 15% PAl2 17 40
16 x|PA11p20 5% MEPR + 7% PAl2 1 63
12'| |ea11p20 + 5% L + 7% PA12 22 47
17| |pA11p40 + 10% L + 20% PA12 9 20 48
18 | x|pa11ps0 + 208 L + 20% HDPE 8 9 56
19 |x |[pA11p20 + 5% L + 7% PA6 8 16 53
20| |tPAa11+5%PASA) +6% L +6% PAl2 21 40
Unplasticized PA-12 family
28 | x [pa12 6
25 xlpz-uz + 15% L _
26 |x|pa12 + 30% L 9.5 mod. mod
27 PAl2 + 15% L + 15% PAll 10 good good

Table 1 (1°° continuation)

REPLACEMENT SHEET (RULE 26)



properties properties Conposi tion
Transpar ency
Good i f Good i f
ki gh | ow
Tr ans- Opaci ty 22
m ssi on
(560 nm [Viscosity| Manufacture Exudation | Morphology |Encapsulation
MFI {(possible {(loss of
2 235°C,5kg| even on a plasticizer | SO | SO
R 527 179: 93 ’hﬁ';"i:g“_' when hot) _ MPa
kJ/ n e’{:x] . %i . % Unpesasdassi 4ed PA-11|famly 1 x PAl
7 No: o CI?os tion 35 y x PALl d?:::t]:.:r encaplssu]ftated?
13 g 33 36 3| x " +|25%L Dy (SEM)
15 a |23 46 41 x" + p0% L .
18 ; 15 60 g - "+ 25% L + 25% PA12
20 ti‘-27 43 29 x F 10% L o
14 v |14 52 Superflexible (150-20p MPa) plasticized
aa L fad I3 A . Nal
15 Ugplasticized m-?gtmilr A48 . 8' ¥ IPA11pdQ k 250 | o | ot ry
16.5 | |* [Pm? 13 58 8 % |PA11p40 § 30% 1
16.5 2 [x |PA 14 b7 9 PA11p40 ¥ 15% | ¥ 15% PA1Z
23 3 [* |'gt3s% L 20 4 | exi bl e [300-2 350 MPa)
pl asti Gi*ze|'"P®Y ¥ fanily 10 % PA11pR0O 0.3
10 5 ‘2FpS% L + 25% PA12/0) 6] x PA1llLp40 0.2 yes
24.5 29 |x |" §0% L 19 10 11 x PAL1p20 +| 12%2L
24.5 8 16 54 12 P11p20 + 6% L + p% PATZ
31 Is¥perflexible (1501 200 MPa) plastivized PA-11 family
6 |x |PAllp40
7 |x |PA11f15 ves -31%
8' |x |PAllpa0 +25% L +5% Lotryl no 9% 0.2
8 Ix |PAl1lp40 + 30% L no -9% 0.2
9 PAllp40 + 15% L + 15% PA12 yes ~9% 0.07 yes
Flexible (300 - 350 MPa) plasticized PA-11 family
10 |x [pAa11p20
6 |x |PAllp40 yes ~13%
11 |x [PA11p20 + 12% L -6% 0.2
12 PAl1p20 + 6% L + 6% PA12 yes -6% 0.07 yes
Various
13 [x [Pa12p4a0 10
14 |x [PA12p40 + 30% L 0.3 no -9% 0.2
15 PA12p40 + 15% L + 15% PA 3 ves -9% 6.07 ves
16 |x |PAllp20 + 5% ;.nBPR + 7% PAl2 -6% 0.8 no
12' PA11p20 + 5% L + 7% PAl2 | -6% 0.07
17 PAllp40 + 10% L + 20% PAl2 yes -9% 0.07 yes
18 |x |PAllp40 + 10% L + 20% HDPE -9% 0.9 yes
19 |x |[PA11p20 + 5% L + 7% PA6 | -6% 0.6 yes
20 (PA11+5%PASA) + 6% L + 6% PA12 0.07 yes
Unplasticized PA-12 family
28 |x |pa12 30
25 Ix |er12 + 15% L
26 Jx |PAl2 + 30% L no 0.25
27 PA12 + 15% L + 15% PAll 14 yes 0.15

Table 1 (2“‘i continuation)
REPLACEMENT SHEET (RULE 26)

2



Various 13 x PA12p40

14 x PA12p40 + 30%L THIS SHEET HAS BREN
10 47 15 PA12p40 + 15% L + 15% PA12 REPLACED
17 40 16 X PA11p20 + 5% nBPR + 7% PA12
1 63 WO B7/468R101p20 + 5% L + 7%23A12 PCT/FR97/01002
- PA11p40 + 10% L + 20% PA12
48 18 x PAl1pA@LAIMI6 L + 20% HDPE
8’ I"’m m," '"IE’E" " lm 56 19 x PAL1p20 + 5% L + 7% PAG
53 20 (PAL1+59%PASA) +6% L +6% PA12

Urlipl astThermesp lRéetliz: f eomppsit8on RAdwprising at
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15 and (S), the proportion of (M) being essentially the
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3. Thermoplastic composition comprising at
least one polymer (M) forming a matrix in which are
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than the expected flexural modulus, this expected
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25 calculated by adding the moduli of (M) and (K) in
proportion to their proportions by weight.

4. Composition accdrding to any one of the
preceding claims, in which (M) is selected from
polyolefins, polyamides, fluoropolymers, saturated

30 polyesters, polycarbonate, styrene resins, PMMA,
polyurethanes (TPU) , copolymers having polyamide
blocks, copolymers having poiyester blocks and poly-
ether blocks, PVC, ethylene-vinyl alcohol copolymers,
and polyketones. '

35 5. Composition according to any one of the
preceding claims, in which (K) is selected from the

same polymers as (M).
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(54) Title: THERMOPLASTICS WITH IMPROVED FLEXIBILITY AND TRANSPARENCY
(54) Titre: THERMOPLASTIQUES A FLEXIBILITE ET TRANSPARENCE AMELIOREE
(57) Abstract
The invention features a thermoplastic composmon comprising at least one matrix forming polymer (M) in which are dispersed (K)
nodules, (K) nodules wholly or partially packaged in at least onc polymer (S) and (S) nodules and such that the (K) nodules wholly or
partially packaged are smaller than the (S) nodules.

(57) Abrégé

L’invention conceme une composition thermoplastique comprenant au moins un polymelc (M) formant matrice dans laquelle sont
dispersés des nodules de (K), des nodules de (K) encapsulés en tout ou partie dans au moins un polymere (S) et des nodules de (S) et telle
que les nodules de (K) encapsulés en tout ou partie dans (S).sont plus petits que les nodules de (S).




