;e3el . D6zTw~g WO 03/ 068860 PCT/ FR0O2/ 00383 ANTI STATI C STYRENI C POLYMER
COVPOSI TI ONS The present inventi, antistatic styrenic polyner
conposi tions and nore specifical ﬂmmammummuwmp%l tion conprising a styrenic
pol ymer (A), woCceppdgg®so (B) contai nidpgispol yanm de bl ocks r

bl ocks conpri si ng @ssenti ally ethyl ene oxide units -(CZH9- )-Owgr@tdase
conpatibilizer (C) . AMriBwawicnysENIc DEMLIRD doMBcs NS he styrenic
polymer (A) antistatic properties. The fornmation and retention of
static-electricity charges on the surface of nost plastics are known. The
presence of stiadi @relsesit i ¢hiynefohhafdplast ke fihtBstesitt Styfrenild
exanple, in thefe fl|n’% stlckltngnto one, anot her, naki.ng, tf}fmdl ficult to
separate. Theé®prEi%hce SSFPOCALTENEl ect?q ci F§*6n psé’%;lf%r?ga id ms“fay %cause
tﬂe_ accumsl gtd:@np@éitiimp ouompeiaingcgas tsj:ymerpiacckageﬂyxa@d t Has,i neede y
their use. St S : : . yre < ar t o make
cases for corr%%ﬁ%;irgr?éfo:@fefggﬁ%ﬁgg?gf B?Q&éﬁ%é%sggﬁg%sf grgdp c??&é?g%é-}s, and
for numerous ot¢eks arepmpessigyat pesentéetiyit ptoalses aozdrel arindisof dust
but most i npart@guly pan absg gauskpdaiBYe L@ M oprocessors or 25
constituents of electronic circuits present in these articles. For these
applications, it is generally desirable to find conpositions based on
SLyreni Cc}foezimd\ﬁ”gﬁ}n swif acder leahstehvhbyx i ssbetow @id.sgl&rﬁ?g*st 2y rSced to

the standard | or ose_Vvo .resistivity is elow 5., ~. Ccm
measured to t%‘gggrf‘%ﬂda&@ Iﬁ%ésggﬁé‘:tfp@pﬁrtﬁeﬁ 'St&glet y%cblérf‘%‘bl%lﬁo%]ﬁi as a
function of thetapploxcabifostagiiverlielhatrittieye dhaxrdegpesn otheesiuxtfiade y

al ways incre i e di.rectjo ishsS b the.c i,deration
t hat these rgéfstnfbv%{i ng%‘raégisdegéé ?&eoq%g't'efg%t i gggg?ggﬁr o%%r%QZagq%or
certain appliek¢oRsCiRY t heolf i eltegmopdipivec nafetnal s yeswbmact fwint h

el ectromzlcs CODPORS m?-igh@?ége?ﬁ?ﬁg Bgifﬂgﬁgr kge@{l@n%'n%tt?&%'rﬁf mt tn?gz( such
as - ionic surfactants of ethoxylated am ne type or sulfonate type
vvh: ch ar edaddébe%it i _Jﬁ%r@éﬁéﬁﬁﬁé@?@l@-thﬂiﬁfnt?%?%?’il%‘i pr%ersttiagi;of. t he
pol ymer s depesile @t &bt €n m dkanchdr e Molmger mient cH8igwe ese
agents mgrate to t?e surfage oftthe EEI ymers ?nd (gi sappear. Copol rs
cont ai ni ng hydropRETF e 9ol Yot ABPEbPBckESaRd tpSLyEnitae PhI Sackagade refore
beten pr op%sedtlaiss agtmpeédei cta]gém s,q&?esﬁmsc haffaagnshe adyantf\&agf (r)]f

not m graty n ore._o ovi dj ista roper.ti.es ch are
permanen'? angp&%sssy]g%lgendgﬁt é%sénbier% husn%ad(;it;é/(? Thgkgapgﬁgtseg patent -
appl i cation JFomBRUUTDS 646 BT pulskEilepbonsept enber 4,talbsblsduseri bdor

conposi tions d9.€onshséisHg ahdf rasm Onlhet8u30 fald,s 9fcpeh yst heye JliQck
am de and 100 parts, of pol ést\érene, t hese being used to nmake sliding parts
and wear - resi StaNtpatty. FRESSAt i SCHTY &y ti¥s afBShot PHENt | . 20
Pat ent appl i catpontdkt1$7c824alpobkbhabeddidangar ¥ ol mickdaodeserishes
conpositi,gns simlar he_pr Lng. conmpos] tians, _and accordi t o one
enbodt mee of Shet Fivelit ot nETESrdrePene Ty e, BRERGLE vith et
pol ystyrene famci¢besl i zBdrbythasansapplatedioasbox\ilti c i25 mHnetalde. These
conposi tions : t i@ 4 N | ON-2 t Jd.stalds
properties argéﬁ%%é%ﬂt ?8;1% %dTh%eﬁﬁ;gpsgﬁel;%lég%%% a%nllfct:e figg%bJ 5%501%023 435
A, 30 publ i SHERCTRHEUELFCE, TDVELiaEser i bes PeArvstat@ " conposiadsorred
fﬁrmri Si ngt f ree Thieo ﬁ@&u@é?cwotzemfrﬁt lemagedafola{mb ff@ﬁl@éiwtgogﬂ a
er nop ic_resin_chasen from inter alia, polystyrene n :
this resi% bce}??lgo‘fur?cgi%oné?i%g}“ﬁﬁsgéregl i aEFla ort arFé#efE&th%ﬁ de.
The amount of tpodyetfhereesitsgrianitge beindeckxaapl es is B@fecbiomebghtthef t he
conposi tions. - EP. descrd be ng | ti it .
conpri si ng fr%%ﬁggl?%{ggéé oglgéﬁyﬁa‘hgr (eaczqereérégm?“(’é gkééé g %@%Selt\}lw
always increase in the same direction). This is based

on the consideration that these resistivities provide
35 adequate antistatic properties for certain applications
in the field of polymer materials in contact with

electronic components.

The prior art has described antistatic agents, such as

L
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- 3 from99 to 60% of a thernoplastic resin chosen fromstyrenic resins,
PPO and pol ycarbonate. According to a preferred enbodi nent, the
conpositions al so conprise a vinyl polyner functionalized by a carboxylic
acid, one 5 exanple being a polystyrene dified by nethacrylic acid. The
i nternational patent application PCT/FR0O0/ 02140 teaches the use of

copol yner s of; en f 10,4ns boxyl g a id
copolyners<ﬁl§§??le%g%g%gQ§P%§n u%gatgﬁg?gﬁgghr oxyF%ghgnhggﬁgée,%r

copol yners ofSEtiRAEHe ahdPEf afftifisat 8F &t eddssski délthinck POdyBIEFFers in

the formof SkESvéreS S wiaf tad Wddt ic CyhperiieACIHE Ok haN Wasaterat ed
carboxylic 15 aqg¥ﬂride as conﬁati iLizer bet ween a st§renic resin and a
copol ymer coftHTHi A potTRhTE BIBLESCunanPoPyet REF BEGEREENE hERTGS or - ar t

docunent s 5whitdie smyadents tretigpaiee 20 th&PsQ27224, of dhePpbyfmedei andPart C.
Polym Lett. (. 7( - J. Paolym Sci.. Part,B, Palym._. Phys.
(1996), 34 ( l@gp% 25&52’9%é§%r51§@§3?a3§§(“4%,h%%oghﬁ%’l%@?&%@éh? P
04239045 - JPRK=1232nd JRKH$G@Q855 3blocBpP 11@8@856theﬂ§f@9Q49E®@n7 JP
08239530 - IR, QUIAB0, 35,808 SPLLOL. AderlIONSIS A e5oehi henablegdsyCl) of

styrenic resin_and pol yet heresteram dt out conpa izer or blends
(ii) of pol ycth&ErEsiEt aff d@dnd " FRE i vhaPPdediasafaHe ?EsiPA oy ddinge

bl ends (ibi) aitippdaetberpsdpianide, waed uncld opRlrde@dnt - ahd StE@Ni €
resin and fuq&%%oqglized Sﬂé%f”ic reskﬁ% The blends (i) are antistatic if
the pol yet herERTIFH LT LA LU T HISEn, but have poor mechanical 5
properties, elongation at break in particular being nuch | ower than that of

the styrenic Jesin e f s the .bl ends (iJ d (i{d) ar
concerned, i tﬁlle'ss nJe e%%as’r%/Atspoa anvﬁ;1 aafggslscatetoloan f quJi:)ct iaGr(g)nallifzoed @t%e/r &vi ¢
resin, and tihelisskedofentemer arfd cd8%y neieseribise LOMpjséctions t he
inventionsis o, Provige 4Pt eshat bC oRr QRErdd af@stﬁf gbgge%erMQ%ﬁu ¢
resins used to nake the abovenentioned articles, thes I ng

nonf unct i onal 3Bt rakd nk00 | P2 RS ABWPHERATYBARE. t KRESRhBR1PEr Uised &°

conpati bil i zefigkar esus@ingt barpessidie tweds- 0bd fdtast Y BALEs €SiThe
conposi tions ich conprise a styrenic resin and a copol ynmer cont ai ni ng
pol yani de m(ﬁﬁéﬁ%ﬁﬁf{gh%ﬁﬁ?ﬁﬁtﬁégxﬁ&f %ﬁﬁi%ﬁﬁ%ﬁ?%ﬂge excel | ent el ongation
at break, excellent tensile strength and excellent inpact resistance

(Char py Qﬁ.tc*?é@%eme“ %Se’%ffgi’@{c?ﬁ. W thpthe sape cogpgsiti Oﬁu‘ﬁiﬂi@%%h
conpati bi'l'i zer. e pre i nventi on provides a conpositiof COMPrising per
100 parts by dwighny Do -138@m @9scoilges papnpobytenghsini larstyer éhiec
polymer (A) predd®Md EOndds PR dss PyaNgi bt 9&iﬁ§> tg bfL hBbGiRe 2
copol yner cont ai nj ng. pol yam de bl ocks and po?yet r. bl ocks conpri sing
essential |y hyteheldXFOEI8D GhPt POLYEIHFEPE Mahdeg BpLleedag yith a

conpatibilizesolystyrene functionalized by an unsaturated carboxylic
25 anhydride. These compositions are used to make
injection-molded parts. The antistatic properties are

not mentioned.

The Japanese patent application JP 60 023 435 A,

30 published February 6, 1985, describes antistatic
compositions comprising from 5 to 80% of polyether-
esteramides and from 95 to 20% of a thermoplastic resin
chosen from, inter alia, polystyrene, ABS and PMMA,
this resin being functionalized by acrylic acid or

35 maleic anhydride. The amount of polyetheresteramide in
the examples is 30% by weight of the compositions.

The patent EP 242 158 describes antistatic compositions

comprising from 1 to 40% of polyetheresteramide and



chosen from bl ock copol yners conprising at | east one polynerized bl ock
conpri'sing styrene and at | east one polynerized bl ock conprising nethyl

nmet hacrylate, the (B)/(C) ratio by weight being between 2 and 10. 35 By way
of exanple of styrenic polymer (A) nmentign_may be made of polystyrene,

pol ystyrene nodified by el astoners, random or bl ock copol yners of styrene

and of dines gHgh a% bﬁéa(@O@neefC%po{:Mg?ﬁépﬂgst?iw %%1@1ndch se§ g%jom

acrylonitrile (SAN), SAN nodi fi_ed el astoners, in partlcu

obt ai ned, forSkXs#pte, TB§1HFaf £iFRy a(‘lj?fa??lqb%?m?fz%t i Bﬁfy‘oéﬂl@gyl’c@n@ and

acrylonitril epﬁélf@rﬂé@.f émbaaemee&pom Qforﬂ%é’lbdﬂcﬂ'dé, eALsOr cempRytadi£ene 5
e abovenentloned

acrylonltrlle co bl

el astoners may* ¥§$y@§ IUQ,C%I%IQIQa &58 \Fiyat‘?l oﬁa% X@Iﬁgﬂ éfid9nr §BA ene
rubber or Set tmkan;elqar dmidrene ael pslgseyyenEPOMdabbedvitad | aetheicrylic

et hyl ene- prop (J:e@e di ene rubber or ethyl ene-propyl ene 10 di me el astoner),
polybutadlene acrylonltrllebutadlene copol yner, polyisoprene,

i soprene-acrylonitrile copolyner. In particular, A nay be an inpact

pol ystyrene cHOpri o] sty Lr.Qun gztbtbb ul es
general ly corrprl Si ?\%eggﬁ%g?&%ut angggh¥ Eﬁﬁc%g\}gﬁen%dggg /%@%2?)2 (A,
part of the stSREMRS n‘é’—ﬁ‘%e@@pl%e@owllyﬁ@dtsurQfecﬁtrﬁj-“rﬁﬂﬁer §né10 yI@gr i zabl e

wi th stynene, usssh bya ey ofcexema eigent 'aﬁHyHE){dQe na@ep%qy%rs of

al pha- net hyl st%kpe e and t met h) acrylic gsters this case,

conprise a cop X/‘ﬁ%? y? né atbfig A ﬁdrre%?}fkb?lx%’yc bé‘r‘r‘f’é’d’éu&]@
styrene-al phacm;mhyrhesrg/r effie eddpdigmeer sndsiofr eare- ahkatasayeaneaqiele,ners,
styrene- propy, c y e adice 23 .C | yirer

Styr ene. | sopronetk conpy HRERs (B Y ERRe ek e BE s e A e with

st yr ene- vi nylaac@taétb@xcfdpm yneﬁsd stax enenal klyrllsatmlya‘a@@ cmwhamzrlac( met hyl
acryl at elSGt hé(rﬁhf&f:‘/di@t easblﬁéﬂpa’i@i{ﬂiﬁfer OBE}flve@ﬁr Ahaég gheaylr %9.'@/' ate),
styrene-al kyl hacryl at e copol yners acr ate eth

net hacryl at e, 2Bt yP meIRRY3ASH e, Cﬁﬁéﬁyplﬁﬁt héiorlwaé‘t]é)e sb%"@he rr@tﬂ@l

chl or oacryl atgo cppehyressoawsl. styrene-acrylonitrileal kyl acrylate

copol yners. The content of conononers in these polyners is generally up to
200 by weight. The 35 present invention also provides high-nelting-point
nmet al | ocene potlyst yplerrezs am¥ t doctmexice edh hich they Slcopei oddtdeet nventi on, (A)
coul d be,g blend of g\% nore of the preceding pol yners. - 6 The
styreni c pol ynmer A pre eral)‘l y conprises nore than 500 by wei ght of styrene.
If the styrenic polyne?olgnSANiCI ¢/, prRFfey alfly dumitains Iredrte t WP 828% by

wei ght of 5 styrengy (e ppgyners (B) containing polyam de bl ocks and

pol yet her bl ocks are the result of copol ycondensation of term nall

reactive pol yani de? seRRhites wi®h 10 &t il | Pt | Yol yelt

sequences, exanpl es4 by hgi2g¢eter alias 1) Pol yanmi de sequences havi ng

di am ne c¢hain ends ene, sequences havi ng di carboxylic 15
chain en g’ 2) Pol y#n%'depg %ﬁ a‘%@# \/I%%?dl carboxylic chain ends with

pol yoxyal kyl ene sebE’JeCM:%%Ol@@l ng di am ne chain ends and obtai ned via
cyanoet hyl ation a “ﬂf(h?I pation of al pha-omega- di hydroxyl ated 20

al i phati c pol yoxya ene sequences known as pol yetherdiols. 3) Polyam de
sequences havf ng d?%a@ %4432 chain ends with polyetherdiols, the products
obtained in this p@gstlp@idg@%gase bei ng pol yet heresteram des. The 25

copol ymers (B) ar eJEQdﬂ&é@égfé)USl y of this type.

- JP 09249780
- JP 08239530
- JP 08143780

35 The prior art demonstrates either blends (i) of
styrenic resin and polyetheresteramide without
compatibilizer or blends (ii) of polyetheresteramide
and functionalized styrenic resin or else Dblends

(iii) of polyetheresteramide, non-functionalized



The pol yam de sequences having di carboxylic chain ends derive, for exanple,

from t'he condensation of al phaonega-am nocarboxylic acids, of |actans or of

30 dicarboxylic acids and diamnes in the presence of a dicarboxylic acid

as chain regulator. The nunber-average - ecul ar wei ght M of the pol yam de

sequences i s between 300 and 15 000 and preferably 35 between 600 and 5000.

The wei ght Nhse§réh@cpebg@hhgﬁd899H6698ﬁau§z@et@%gBeAQQ 2ad 48000 and

pref erably between 200 and 3000. The pol ynmers contai ning poﬁyam de bl ocks

and pol yet her - 7 _ blocks may al so conprise units having random

di stribution. TReess iy nMei$s reye banpriepared via @hgulﬁ@p{@g%f@@g}.on of

t he pol yet hera%ngeofithe @r&t‘:li[}sorshof t he pol yam de bl ocks. 5 For exanpl e,

a reaction may beScarti €460t Ui ng BEFYet Het Ui SBVEa PARFalfigTtanifal

al pha- omeda- apropeatid}, andlengiaaton ctai breagul ahorpantibel f esedtioey of a

little water. { S Qi I i e ntially 10. pol yether Dbl ocks

and pol yam demg{g%clgg)lw\oé?sv@?é)gvygg?rgbriyl gﬁat f}sﬁ:%/é:rle A1 sbTREVi ﬁ‘éof‘ﬁe \fgﬁi ous

react ants ranéerl psditdia iplerds alldny wmel polyinerachacepchavedy reacted in

random f ashi opecd3sdh§S& POl Y P®T §-608LAINYY NG E‘Bh}é?ri"o%%lqlz. ggssstggperpfé yet her
u

bl ocks which derive fromthe copol ycondensation of polyam ences and
pol yet hers pr&patBd pReEviBhS| ySod CodRld CeiveSsteds qsrdtlvomataas; - fBre
exanpl e, 13hor epPebar deessesewhiieheg@nohe het waen 20-Anh20 Ah ANthtic
advant ageousl¥ bet ween 31(:) agg 70 ?lnd have intrinsic viscosity between 0.8
and 2.5 neasuPEAPThEhEEatQr &861 CAL1P868 A&Y TR TS SH S thatife O 0.8
g/ 100 m . ThetMel s shypvbeebetimmed 5 amdiSQeE235Cthrder adedady of rorkg). 25
The pol yet her dj e_either e y nd_an pal ycondensed
with the car bg@ﬁ‘g’%ﬁﬁﬁgt égls.%g?ya#dglagﬁso%@g 8§£§r %Oélrrﬁ n%t%g a‘ﬁber{ hen
converted to Paryetherdi somped idpid icendensesl weeH tite tar bosglibde3to

term nat a pobyaal de D Peks: c TheY IFRY BhgQshe 1M dy Wh b pé&gﬂ{fé’é.s daOf

pol yami de and_a chain regul ator to nmake polyners contai ning polyani de

bl ocks and pofyBERR:C bl k& hadfichg ar aREBALYNEE st ¢PBbd bl @i trel 38t yer s

cont ai ni ng pobyaskse abldogks] phchew! pebhet, blecksyiai €n daseki had-dimdhe
patents US 4 331 78%10%8 ajt 1}3}; 475, US 4.195 015, US 4 839 441, US 4 864
S %3

014, US 4 23083893 . ex-ce&ifmtn 5SPPELE ePbERR%ERt B9 t he
i nvention, thexpelyanideispguencesshatangedi q@hlacoy | aotduhiad)endsedear i ve,
for examgle, co at i of a - onmega- am nocar boxyl..c acids, of
| act ans oroeoféérﬁgga%gx | i’lgﬂ;ii ds B and %?g% nesg$nr¥§$]%% lprrésenc‘"’eli:gr¥c>“§1‘-'
di carboxyl i c @efeaehaihiregul ator. By way of exanple of
al pha- omegaam nocar boxylic acids, nention nmay be nmade of am noundecanoic
acid, and by way of exanple of a |lactam nention may be made of caprol actam
and | aurol act GiT BhASE0C by VR HP eREAYEESSf 2di car boxyl i ¢ acid nention nmay
be nade of adépmposact tlondesapeds ohg et diandpdpdecapedi oggraci d, and by way
of exanpl,e of _di.am_n nt i may . be. made .of hexanet hyl enedi am ne. The
pol yani déz%bl ockéf%g}rne%agg&aontggegﬁ\éﬁ ESnp s of Ohy Porfo¥3 S8 CoP M- 6. The
15 nel ting poikl, of these pol yam de sequences, which is also that of the
copol ymer (B). fEsogepesal 10.,t0. belo hat PA 12 or of PA 6.
Dependi ng on the %at,ure o%y(%?g%tkg%a‘ge% _usg#u}(\ﬁioguég 20 a copol yner (B)
whose mel ting(Pbi RELNG |sSORPHHMER Grodda ing ngv dpell viekdeli hgochAs dund ng t he
i ncor por at i onpef yéBler aBdokltsS depries :5HP] 8689 1 4 hey seeandand Jhidd
enbodi maﬁto o?pthié i nvention bel ow.ﬁ 25 ISdr?ba se%o,n%j en%odi rrgnte of t’_{}e
i nventi o’ t heMpbf yam deflsedliences 3@ tld r &IHNI ofd ¢ SfERRIEEIIA ZHT one or
nore al pha- onelgasemi facar biokytk ¢ cagicdymdi® oto@br08engr 410r Behaet afke havi ng
from@ 1o 12 581 R0 2 O8® phBAN LRSS OLe§-Ehe2RAYVAL C185LE g o
polymerized block comprising methyl methacrylate, the

(B)/(C) ratio by weight being between 2 and 10.

35
By way of example of styrenic polymer (A) mention may
be made of polystyrene, polystyrene modified by
elastomers, random or block copolymers of styrene and

of dienes such as butadiene, copolymers of styrene and



30 carbon atons, and are of |ow weight, i.e. M from400 to 1000. By way of
exanpl'e of " al pha- onega- am nocarboxylic acid nenti on may be nmade of

am noundecanoi ¢ aci d and am nododecanoi ¢ acid. By way of exanple of

di carboxylic acid mention may be made of gadi pic acid, 35 sebacic acid,

i sophthalic acid, butanedioic acid, cyclohexane-1, 4-dicarboxylic acid,

terephthalic @E'chg@%niQ@hqg‘q%ﬂNﬁ'“$KNSﬁé&l?ieéub§mé¥§¥94¥3fé3E%Hd

dinmerized fatty aci these dinerized fatty acids havi ng? I mer content
of at |east 9@%rByC%F§htA%%d obtginedef eF @Bl yeRRAMPE hy dPgedia Behnand

dodecanedi oi C(@ﬁaﬂtHﬁaﬁ;ym(er@HZthom FOh ey Byndaynal a3Rng tafi leacdam
mention may be roI act.am_and | g)urol actam Capral act am shoul d be

avoi ded unl es8 9ﬁ3§50{)95 mpg’sﬁﬁlr ofi B8 1P UrETG Ty A& T it Gt
nonomer WS chacephonstdi $sokwved lyinelri, n ainid HiGerRid yafri SRNS egderdeARDL ai ned

d t
Hascondensal h00, 3bokBHERLICEAR ARG SSaRey o, agLpl At d Of e
127-130C. 15 I(anblaremat;llenbomfmnt @tmhbemmvzempmne he pobyami de or
sequences areeﬁﬂ9léﬁég&f?ﬁ§l§9QdQﬂ%ﬁﬂéHéf&C?EPHﬁiR €§§ev1atlo

al pha- omega- am nocarb ic_acid (or one one r&. amne and
at | east one EFEXI%BQVPF@PYbeQQI’@leWﬁe chletsi=2d oﬁiéga?— i heseerosy ienesci d,

the | actam andithe di carhoxyhé£) aCI d ;5@1« be £hased, fromdhpss entianed
above. The dlﬁ)é nﬁ % be an .aliphatic _di am ne havm from6 25 tqg 12
atoms, or it m§ 3 ac?rcﬁﬁcilcy"}i#d/ orP§ Yﬁ?ﬁ?éﬁneyclllcg‘?ﬁ%ﬁﬁ%é‘crléﬁll%ay of
exarrpl es nentnohrithy kepwademenf. hExampetritylcened an nexayplmrazu Nupact

1- am noet hyl p 30 i opy pi per.azi ne, gtra I enedl am ne,
oct anet hyl eneé‘igg%gzgpgﬁ% arrgét)rﬁéﬂe%g am é‘ne oK drecarret% | erfedi %‘i

1, 5-di am noheaaneoulzd,?nq t ricnbbhyl 1, @omuémsnoh@eameraldnam rravnmﬂlysmlrsg

i sophoroqejdl a _@%{IIZgg))_enget hyl pent arret hyl enedi am ne (MPDM), bis(am no 35
cycl ohexyl ) met hane (BACM, bis(3-nethyl-4-am nocycl ohexyl ) nethane (BVMACM

. In the second and third enbodi ment of the |nvent| on, the various
gnstl tuentsdmﬁ the gabyaﬁbdellaﬁquep@& ﬁh@@lg | 0 gtéﬁeldf pi'rfaod Oerﬁy&rh@re
chosen in order to obtain tin oi_nt_ bel ow an van ousl
bet ween 90 anraa§[3§%. rEB\lIv@ Fifgﬁg uﬁ% UIE5SE) %ﬂod'éesrsarcep%g]%? Fe%aeq the
patents US 4 ¥88h9gbyr&held #86 b@4way US &xéﬁ@l&@xenﬂ:@rsanmj preoprde ons of
t he consty4 uents u o] m l,ack B) y al so
be the cojpg)z)l yﬁ%rs ggc{rnléghgf g’%é é ggg ?66% %%t% %ICC th (ene)] r1(<s rrlg;l
represent frobhEst oagse Bymag W@m@th@f a(IE)OPO'ﬁIY@erIoquetS‘rtexrrebIa)cI@nqmjj
contain unitsy,Rihgr hoan; &Ige Ry de unit opyl ene
p O S (i T sads o S A R

oxi de or of polytetrahydrofuran eads to pol gI ycol
sections wit hFIﬁWﬁ’éech%‘PPﬁlY‘S?ﬁ%I tﬁ\%%“%%@%%&o%ﬁ%@fb% rﬁé?ﬁojdfm% 15

bl ocks, i.e. btpﬁgﬁecpﬁspﬂeﬂg of eblaploe_@@le@gl de unlggsyré?{:g;gﬂwlsené e.
bl ocks c%§§|st|n8}%ﬂ%?ropy ene oxi,de units, ocks, i bl ocks

consi sti g of °tR Ryl ette TSIV HSWHTE 8?88l¥@?ﬁ§d p%qmeéler a‘IWJOf ur an.
Use is advant agtoustly mege lomeREG b orksnerv 20y bf able@ak.s oingmlr;embm:y,

et hoxyl ati on 0 .g ' nol I
described in %%1 E%I?QEILD%%YE 9?593/;?‘%2%@:8 °l§5‘%§§| ye g‘i@ﬁnaq{(eg) IS
advant ageous| §tRYbnREOYL8t500 WYL Ylei B Y ALE B) Oéﬁ&llpta@frefrlﬁlﬂey falEngs to

50% 25 The cgpp|ygees, of tﬁ@ﬂéﬁ@mm maymBenREeRaRed DY &P MBS
permtti %I i nkag]aygf the am de bl'ocks to the pol yether bl ocks.
I

Essenti a ces¥g§ QF Yhekg i n priut ceme&béod’éfilﬁd'-ea t W

process and tﬂnetl@&hﬁylaﬂebel nehén g1 nglrﬁetsmﬁprple@tc@ﬁ,s They tee-Siefh I ocess
consists fi rsth¥o g£eEa£engco e.carbaxylic-term nated pol yan de. bI ocks

th
vi a condensat I on°of > précursor S Splb%lfeﬁim &9 n %%%I‘eesae Yt

alkyl acrylate copolymers. The content of comonomers in
these polymers is generally up to 20% by weight. The

35 present invention also provides high-melting-point
metallocene polystyrenes.

Without exceeding the scope of the invention, (A) could

be a blend of two or more of the preceding polymers.



35 di carboxylic acid chain regulator, and then, in a second step, in adding
the polyether and a catalyst. If the precursors of polyam de are only

| act dnms or al phaonega- am nocar boxylic acids, a dicarboxylic acid is added.

| f the precursors thenselves conprise a g = 11 dicarboxylic acid it is
used in excess wth respect to the stoichionetry of the diam nes. The
reaction usually takes place between 180 and 300C, preferably from 200 to
260C, the pressure developing in the reactor being 5 between 5 and 30 bar,
and bei ng mai TR AEYTFBE CaliUtY ™ hobir £Tefife e sTBPT 5583 oy er édifted to
at mospheric ps@ssuke véé’ldgﬁd’leﬁft rs&y@eeesss yat ehel Sseyﬁémld ego0therf ars
exanple for o or.%mn g % t he carbo I|c nated %og%gnrde
has been prepdred, *th8*f F§8Pﬁ¥rc£ﬁ NS st © d&@&

pol yet her Smaysteremieled i n one or nore portions, and the sane applies to the
catal yst. In one advant ageous enbodi nent, the polyether is added first, and
the 15 reaction of the termnal OH groups of the polyether and of the

t er mi nal CI[»F@¢oupgleeFHe d@)yamaentaiaying vpeohyanideat i bhosksestand bonds
and el i mnati Q%tmemo\%erafé kgEOved. a5 a3k as st deddamddde
reaction nrxt y distillation, and then the catalyst “is 20 i ntroduced in
order to obt a@fl t e Hoirte et wedRacha Vani dBOBYBBkIeanSeHERRET et Mt DI ocks.
This secand Srﬁeﬂnirsapayrl &deamttm@thpet_wércheg, Ps e esRbé Y, UNdgfanp&acuum of
at least 5 nn% at a tenperature such that the reactants and

t he copol yner eb%?arh%ﬁeﬁr% Y% nplten. By way of exanple, this tenperature
may be between 100 and 400C and nostly between 200 and 300C. The reaction
L5 101y Oued, by) MoaBI LA 400 LA gHBE EXRELEMoDHLATAIDIEEN DUMEEr, O 1 16
stirrer or by neasurr t rrcal pome consuned irrer. 30
The end of the rea@@lbﬁxif%lbﬁ%ﬂm neze®yeR RS t orlpiel Nl ueilorartkm)@d{lqoomer
val ue. The catal ysgnisndefhoed as being any material nmaking it easier to
bond the pol yam de_bl ocks to the polyether blocks via esterification. The
catalyst is a#ivant BgeBaRIe aS8BUBRFRTaRAVENEf Od CREPIRYENFE ORGden $1%m t he
group formed by tlwﬂhurrrpozrlyro&grrauutrmem had ddjuen c &y wanvehgexamzinercé a
derivative nention_ymay be de_of t tetraal koxi des_coppl yi Wt h

goneral - 12 ToRRIT A R 85 (PN CHEM Fon eSERPSSTTY IAFERT Aboni um
or hafnium and R hﬂ@nbgea&tmondrffewﬁnt |aﬂﬂh&ﬁqmdgaﬁﬂmhyﬁrdxyﬂuﬁegﬂ al kyl

radi cal s ving fr 4 qgﬁ f, th | kyl

radi cal s gﬁnng mhr%gléﬁggrgdrﬁﬁqﬁygk ]e Josen %or tﬁg%tetr§%§%oxr ég used

as catalysts in th@ObY©Eb§§da@é©rdrng to the invention are nethyl, ethyl,

propyl, Isoprefyl p@ywﬂnldet Q¥!q{38?§¥les ilagv%g |drlc@%%9<¥yllach@?%qqg%ﬁds The
whi ¢

preferred catal ysts, are the tetraal koxid he radicals R
i dentical or diffeV¥ehe, pareeFﬁéréioéﬁlaFR§lpFQ@PG&PSOQQ%%ﬁ 1y syl es

?foctsaﬁ)e cat ;I y?tqs:%ﬁEEJ.ZﬁigEZF@Qe Zpe {fy i Wﬁh&eiﬂeﬁﬁl&k&% g, Tng3H~) .
o Zr | i SO .
The cat al‘yst used Fﬂp?%%mﬁracé§i éﬁ%ogggﬁﬁt?ge?ﬁ%§4nv£ng?6ﬁ ﬁ% ©tonsi st

sol ely of one or nDre t et raal koxi des defined above of fornula N(CR)4 I t
may al so 20 b o ane or aor g; 0f Lhese; tethaalkkaxigdes wth
one or nore coh ges o% alﬁgkﬂgheta %ggogl %E ngeleart met al s havi ng
the formul a (m}w i fa#hi @ﬁamlﬁndrfcré%“estﬁehﬁﬂrb%ﬁi’r%qfadpéalalpha‘

adV&ntageOUS'MméggiaﬁZﬁoéhKbeyﬁﬂbca|ac@ﬂg pr eber ablycd agdiz Cl-oGB- akﬁY'
radi cal, Y regresents ﬁn aIk%éi & qgr alkalinpe earth netal, an is the
Scofdta

val ency of® v, S¥RRTERRUAES G £ 38R "Rk at 7 alPiFSRCal R Irane
earth netal addcatbbrylaal koxddes ohaznr eegulator.of hafniumthat are
conbined to constitute the mxed 30 catalyst may vary within wide limts.
However, it is preferable to use anmounts of al cohalate and of
t et r aal koxi deSheuphmbhatavheagel mplpropsrt weAgbt #ncahdl Hie pcslyamide
appr oxi mat el t o] i of 1te al i

pp ysﬁgﬂé‘hcég he 'Eféﬁreé}{ R %d Bbbé‘ éﬁ?&dg?z E‘ﬁy

proportion b t of cata of the tet+raal koxi

cat al yst 3{)Ebesbﬁ*(ab’eieﬁcIa\ﬁ)(ﬂ)e %’P@:oﬁ@pgt e Télfe &Rt ming| ofr the eﬂ’%aﬁ‘#ée%art h
metal, or el sgeghiehB8sentkr ebgt@kehhe 108t r agldkoXgodey S)ardd heferably

between 200 and 3000.

The polymers containing polyamide blocks and polyether



- 13 "the alcoholate(s) of alkali netal or of alkaline earth netal if the
catalyst is fornmed by conbining these two types of conpound, advantageously
varies fromO0.01 to 5% by weight of the m xture of the dicarboxylic 5

pol yam de with the pol yoxyal kyl ene glycoly and is preferably between 0.05
and 2% of that weight. By way of exanple of other derivatives, nention may

al so be made ghobhe sahky of 2188 MekghptMe | NuADLRAr theYi A the,sabhs of
(M with an organlc acid and the conplex salts of the oxide of (M and/or

the hydroxi ded3f EERPUMLOR - an TYHEi PALYRL T TheMBY gakitc RYIP via
advantageouslﬁlaaltah@b@sadeaca@ahi00a0|dhepr?@uyatﬁeQCIQndbU&fri@h@cid,
val eric acid Eroic 15 gckg, cag&gllg aﬁ auric acid, nyristic acid,
pal nmitic aci dPTEFEEFPESa8Fd DGl BRPLYAREGe PLRSKSic acid, Iinol enic acid,
cyclohexadbcarboxylic acid, phenylacetic acid, benzoic acid, salicylic
acid, oxalic d, c acid iC |d o] } ¢ .ac

aci d, naleflc%ggldegghﬁa%(c §C|6e38§§h§||@ g © ggg%%ggnlégsc?gépﬁéetlc
and prop|onlcp@éwé§h§¢élpénuauﬂéﬁt@mpKefe@me@lpha1pmﬁﬁﬁnwngDu@¢yﬂ

zi rconium Thesg sal Logs By beH8medeghnaeny $al tghe Wihauh hei pg bound by
this explanatlon t he Applicant thinks that 25 these salts of zirconium

with an organitdét4erd WHtQthe EohpPl GLVEs t3 REAYTEHedAHo\E PeFeRAtbaZH++
during thep copbs§e@hetrh® IYXGESSNd #5Eyéﬁla@d§l@Ek%h%fpﬁﬂﬂﬁﬁtvéﬁigbﬁé
zirconyl acetate. The a éggsto use i s % as that for the NSCﬁ%q
derivatives. 36°%fifs ﬁ?gg ARy HRdet ﬁt%%ﬁﬁ%?%ﬂ%?%ﬁ%ﬁﬂ?%eﬁa?ﬂ T
patents US 4, 832:220utH8 4123 838 pS14nd881ch86n, URad,idin?, 824 tekP in
07145368A, JP %ﬁ%@%S%géhggg EP 613919. 35 Wth respect to the single-step

process, all {fe reactants used in the two- step process are mxed, i.e. the
precursors of polyam de, the dicarboxylic acid chain regul ator, the

pol yet herlﬁndTha%ecaﬁ@iyrﬁérsT%r{teaqqiﬁ{ja} SpafdahigeCH AN ang tPs1pame as
those in the - 14 " two-step process, descri bed above. |f the precursors of

pol yani de ar eSSHEY 1kQ%®, WPichs IRRIMR a§ETls G agoPRLYFPRIRNFRERPY . 5

The copolyneroessepbugbhydbas kBgueagespol yptiherpbl pekBeagd tpeesared
pol yam de bl ocks, .but _als a smal | fractlon of the, various reagtants

0
random y di st Plrﬁﬁ’tlé’als&lyonﬁrt heT58) yifer ¥HaIT-Chavi P T EdLt BT Hr r ahtbm
fashi on. 10 Tleaamgaet, 01Shios ec|Do$edt carets deeatwed,ctwiddn die rise tgeems2d nande

first step of jufe byo- Shen,DLAesss, desgLihed abaye. JThe phessuie Lhal

devel ops 1s betmeen 5 he "pressure’| ncrease has concl uded,
reduced 15 pr é8sgiasiis appsredity tREwasitt Or Swhah@ it AieAsHged gbh ous

stirring of tH%tEDEE%@oﬁGQQEaQ%% cThPofe@ﬁ%'Pﬁlt§ai(ﬂédNM@$ﬁ¥%tﬁQﬁNepf0r the
two-step process. The catal yst used in this qgne-step Erocess IS

preferably a Saft 9f0Cha&lnetie (W15 RAYaR orRieeace d 3ga as%oh%ﬁéx sal t
of the oxide @hdeM aandhkar otthe kydr.oxi de of (M with an organic acid. The
ingredie (B) may al so be a pol yet heresteram de 25 (B) havi ng pol yam de
bl ocks coﬁ%rlsing sul fonates of dicarboxylic acids either as chain

regul ators foffheheqiolerdrmd dil delodks | arassdthati asewi t4s atlkanshands one

of the nononersg consg awa&%éxgecgo' yaghde éﬁeockcaéﬂgx{;fye;ngep us{ge A

bl ocks essentlally C nS|st|ng k | ene oxi de uni escr
the internati &f&lYeappe &HAD PUT/¢PBOP@2889€dTﬁ@dcdﬁﬁ%1|%ﬁ¢Y%@#e@:ﬁﬁy be

any bl ock copelyRRfne@tBhinined aknHeasin@esd®! YW zedebl egkbéfagpitﬂ ng 35
styrene ang at. l.gast.2° BOLyIRILZed, PLEk camRyl shag TRIYT TetRegryl ate.
with precursors of polyamide and a chain regulator to
make polymers containing polyamide blocks and polyether
blocks having randomly distributed units.

35 Polymers containing polyamide Dblocks and polyether
blocks are described in the 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 pol ynerized bl ock conprising styrene is generally present in Cin a
proportion of from20 to 800 by - 15 weight. The pol ynerized bl ock
conprising methyl methacrylate is generally present in Cin a proportion of
from20 to 5 80% by wei ght. The pol yneri ged bl ock conprising styrene
generally has a glass transition tenperature above 100C and preferably

t t b |
conprises at tgagt S0QDYeMSbthef SEYNERE i 10 OERO eHeL pz"q%tal ned by

conprising styrene may al so conprise an unsaturated epo
copol yneri zat ¥R EHt s Neatier ﬁ%@ﬁébaﬁwlﬁelcﬂgﬂgﬂyéml @eth‘aerylf@tre The

unsat urated egxhsiEe TRYEAMN PRBSENEchBeAs RE OBAT td PN AfpHd MGl -5% by
wei ght 15 in t;&‘ﬁ’é&( nmerized bl ock conprising styrené. The EOl ymneri zed

bl ock conpri st RELASer ot 82 GEABF alPly sdaC@Fﬁ%Y FEnGidsn

t enper at use abeve diG@Gnand pneftfabpbyesonpei S5 RO &itaaNoRPYE BY aiqght 20
of methyl nethacrylate e pol rlzed block co [isi hy!

net hacryl ate %y %I s%e%uolﬁ?crllge é%ma te%x%%% Fde® % a?thE(:?nWa—

copol yneri zatamimocathexyhicer EpIJEEfL’ar ablmyentttetqmg ghpgi dylbe metreds vyl atfe. The
unsaturated e r t ay.pr r{,i0 f; 0 5%
by vl ght i n Ehe Dol See e B ook Shdoed RO b Rudgd3, LI S A fhe

bl ock copol yrfeenebedriay ngeahafleast eaprpebgivam 2ad 6@@@@l@§¢@mrs@m§

styrene and a&y'@é?t o RehyTEr bZed 38 rBbQoH 1 GO i Bi e FBSAY hay be
net hacryl ate rafted with an unsaturat ed epoxi de, preferably

gl yci dyl H&%‘?{?I %?eagwgﬁ/aﬁcbfl' eRERBREIAP1ENESEEr ANEd I5BEaRE A 10 i on
may 35 be rradecixi antth®yalwgphad £ Cegbmp&dylofesdﬁnslmdméhtphﬁt mayglpeci dyl

ethers, such rﬁgd@' bF PSS e P DAY VR RS 018KE hle

mal eate and gl'ycid itAconat &, CI dyl
the alicyclicagvyniagtoester Soapdsadl @iclny:lcgi-ylca dyt efheryéonsﬁch The

2-cycl thEen%ﬁiyfﬁgy?o%*terof dirgloe %w%%&xes%u%n% <l cappoxy! ate. S

gl yci dyl cycl ohexene- 4-carboxyl ate
2- et hyl - 5- no? bR n*élﬁetzoéatbexypapéyaﬁa dByryépdgenerally from 10 to

ci s-endo- bi cytd of 221 d¢ -Shdepdsenea 21 3-8+ car bpxygate. 10 In the bl ock
conprising styrene, part of the styrene nmay be replaced by unsaturated

nononers copol yneri zable with styrene, and by way of exanple nmention may be
nmade of al phapepemylsy yoenehandathee (o€t HAACT iki caesber siselfmlt hics wease, the

bl ock co r| S n% rerY%% 'gBﬂE%%%leynﬁéltL?mgf gl%t )ﬁren s 4mNg M\,hmqh rrentl on

may be e 0 al ph thyl'styrene ¢ styrene-¢ orostyrene
copol yrrer s, s@l;/tﬁ%hetbutaimlednedegpeﬁymr sSA) st@'mem s@bﬁen@qmm

styrene- V'nyloﬁhkﬁf'd§n§099i¥”?ésth§tXES?@C%'Bflt%%e%%k% GORQIY B iSd
styrene-al kyl 20 acryl ate _copol yners acrylate nh acryl ate,

butyl acryl at¥WPeiNEntacey| tee, l‘b‘}ﬁ%’%o%c}?%%‘t’e) styrene- aI kyl
met hacryl at e copol yrrers (et hyI met hacryl ate, et hyI met hacryl at e, butyl
met hacryl hen met hacr %)nlt rene- et h

chl or ate 2
copol yme|2 s?y%gﬁé’ e kWea&PV?éFeOBOptgﬁf v de
particul ar, emtyeﬂncees aaedtbeocksud:pobfrreondenpantsongoa loinec ko rofmeare30

polymer of styigne andya Bhosk-9bnsxPPlYMEL:8L TREDXL BBt haer v atg o
lactams having from 6 to 12 carbon atoms in the
presence of a dicarboxylic acid having from 4 to 12

30 carbon atoms, and are of low weight, i.e. Mn from 400
to 1000. By way of example of alpha-omega-amino-
carboxylic acid mention may be made of aminoundecanoic
acid and aminododecanoic acid. By way of example of
dicarboxylic acid mention may be made of adipic acid,

35 sebacic acid, isophthalic acid, butanedioic acid,
cyclohexane-1,4-dicarboxylic acid, terephthalic acid,
the sodium or 1lithium salt of sulfoisophthalic acid,
dimerized fatty acids (these dimerized fatty acids
having a dimer content of at least 98% by weight and



- a diblock copolymer conprising a block of a polyner of styrene and a

bl ock ‘of poly(nmethyl methacryl ate-co-glycidyl nethacrylate); 35 - a diblock
styrene pol yner-net hyl nethacryl ate poI ynmer copol ymer, said copol ynmer being
grafted with glycidyl nethacrylate; - i bl ock copol ymer conprising a
honopol ystyrene bl ock and a honopol yrreth met hacryl ate bl ock; - 17 a

di bl ock copol I ki S tpﬂ@ggl ne o] ﬁ[&dc I

pol y( net hyl ne%gg(riﬁmaltye H(:':(ggnﬁym dyl r%%tﬁ)aégzryl %l?g) % é%bﬂQ&k(g( i
horopol yst yr ef@Norope! “meths acrylate copolyrrer, sai d copol ymer

bei ng grafted WI t h gl ycidyl nmethacrylate; - a diblock copol yner conprising
a bl ock of pol rene-.co dyl t hacryl ate and a bl ock of poI yrret hyl
met hacryl ate; © 0 3é 8|fbl%’g§<'x%Jo%oP§g§lr i BPRGLQNp Ik B mad

pol ystyr en®- C@a@lmdlacbytlamrralrﬂmadrayzlmtlacmadl.a bl ock of poly(nethyl

met hacryl ate-co-gl yci dyl nethacrylate) . 15 C may noreover al so be a
triblock S-B-M copolyner, S representing the polynerized bl ock corrpri si ng
styrene, M repepsodeictgm heheold nbei mi@aﬁbku@bﬂwi sheg pretyanide is

met hacryl at e, Hep e to h g

transition ter?%gﬁaft@t?rde P %h@Qlﬁg g% p?gégrgégi:egﬁe @%vhgﬁegnd%ﬁ%@é
preferably belr@Wa«W@Cdl'Pﬁ@lN@ﬁoﬁérth&@edtt ‘0 synt hesi ze the el astoneric bl ock
B may be gpdi rre chosen from but adi ene, |soprene

2, 3-di net hyl - - but.adi ene, 1, 3- pentadi ene, 2-phen 25 1, 3-butadiene. Bis
advant ageousl otHETERS rst?rﬁuﬁ{‘é:eﬁol‘ip(tcﬂlé‘f‘?éjs)“a} nc ?rﬂ%‘%l“'rla‘?n pof yt ®uEadi ene) ,
pol y(i sopr ene)laandnt hiei rthangamseapel wiersdipic ehsgdf lamdhedpasthnbly or

letely h t | d
acvant ageous. 52ice Ao Ehah SEvIRE®a wATRS, W BE1{BY ARVETE e kit h 1
(about -90C) et fad2/haB05LC-1, 2- pol ybut adi ene (about 0C). The bl ocks B

may al so pe hydrogenated. This hydrogenatl on is carried out by the usual
nmet hods. 35 The nononer used to synthesize the elastoneric block B may al so

be an al kyl (&t D atRyFat 8mPgdiregtt IRE f Bhe oW WG Ed ol Ude i Pobyaskaes

fol | owi ng t he seafenekst r@r@cthbat@sﬂ@ybfa@dﬂcﬁr%a(a?&p)ofbl&tvl 1858yl ate

- 18 (-540, 2- eth | .hex acr Iate 85C hydr gxyet hyl acryl ate 150
and 2- et hyl hefV€ ne W?ﬁ:r %‘3%—% {}Jrl%craﬂlég (‘i’g z?d\?an%%@%%‘gé
used. 5 The blaackseBspr efres alah)anammsl shdmeatl yleafstl, énpolglbuhaldbﬁpelcc may

t her ef or n S8 L blLo op S bIo of a
pol ymer g&styrcéﬁe S%Fé HB? 5%§ lwgg%a% ﬁig § Iel S a b océgof a
pol ymer of neehgd ﬁb@ha&x@a@@xyll@na@@ Mrayi bbeckchomsal ydeom ntivbseh S is
a bl ock of homepelyvskw eReveB IS a bl ock of pol ybutadiene, 15 and Mis a

bl ock of honopol ynet hyl methacrylate. Wthin the scope of the invention is
it possible to use one or nore conpatibilizers C. 20 The conpatibilizer C
may in particahar dienfirepaned by @Qﬂtafpildﬂwtié ealmdhéalha@qlmgrremcﬁﬂtson

met hods in_the presence of a_stable free radical ene nItI‘OXI de)
fol | ow ngé] E%BI’II?(S:I?)?%I“%T Phe t % edWH igF of PEB G772y .2 “Iei?eo%B%
obt ai ned by awmyesiicnidda3neout e.

By way of examples mention may be made of hexa-
methylenediamine, ©piperazine, l-aminoethylpiperazine,

30 bisaminopropylpiperazine, tetramethylenediamine, octa-
methylenediamine, decamethylenediamine, dodeca-
methylenediamine, 1l,5-diaminohexane, 2,2,4-trimethyl-
1, 6-diaminohexane, diamine polyols, isophoronediamine
(IPD), methylpentamethylenediamine (MPDM), bis(amino-

35 cyclohexyl)methane (BACM) , bis (3-methyl-4-aminocyclo-
hexyl)methane (BMACM).

In the second and third embodiment of the invention,
the various constituents of the polyamide sequence and



The | evel of antistatic properties increases with the proportion of (B)
and, for equal ampbunts of (B), with the proportion of ethylene oxide units
present in (B). 30 According to the application, preference will be given
to including a proportion of (B) sufficiggt_to obtain, in the final
conposition, a surface resistivity below 5.1013 Q2/0 neasured to the

standard |ECO%neAeCOpdioprkeaofd bhe apBlseal! 9. Biraberepee whthihe given
to including a proportion of (B) suffjcient to give the final conposition a

vol une resi st MGy e RV REESYEL ¥ hreardr adventageoss ndagweero30 -
19 The anountanef 1FB)*(.O)Ldvs-nedMaiHpaRoUsE Yedp Oy ami@ 802 par isspeinda- 70

parts of (A) and preferably from 10 to 20 per_ 90-80 parts_o A). The
(B)/(C) ratio*s adveht ageoBEr§ 58t weer % Agn‘{neﬁoc%%l"he ar’rJB'Eﬂtn{i gﬁz’c\saﬂ'the 5
conposi ti oh mag I3e 459 30..5 The Sspaet proponeight par P panssibyenesght of
conposition. W¢thin it o] o] he._ | tion it | ssifl e add
mneral fill e\r%te( tdz;\ilclfaez(é%)g?r kfz‘i:(})lfg'i ﬁj,dlerv“t/ag{%)ée %i}r)ce]:{%f §r9ci(n 'agéén))t smféjl ass
fiber, mneralalisichde tdgr wopAliypers eesoribsdatin iUerSs 48%&67.UV), flane
retardants and col orants. The conpositions of the invention are prepared by

the 15 methods usual for thernoplastics, e.g. by extrusion or with the aid
of twi n-screwlkSxePlYFHREpr &OFKS Vit iIePTASSE tor BYPHed the &Y cPes

manuf act ur@d wieliyhttheo Pr ¢Bedi MtheC PHOFE tHONSH1 8XRBPIRY Zbfathesgiase
films, pipes, tgleets hgack%n ., .cases for conmputers, for fax nmachines or
for tel ephoneStPeTThENRE) | n% aPKIAE arertled § 1P 1 h&Ndk&npPes

bel ow. 25 - Géhkopyllytiedydxird hacr plfatoel vt AMh yrtdfuraret hacigh al @ads SM
pol yst yr ene- bl ock- yl at.e; - SM G\/@: s
pol yst yr ene- blt%ck-%gjr%%ﬁg%ljf‘e%%g%ﬁ%yl %tléfcgorlaf t 837 copof ymeriPed wi RS
gl yci dyl met hgbagnit-e; S30ultpE€oysol yeehymeve glpool be- PR pbl yRBEhy
net hacryl age; b1 Mis ,Wai ght 'kﬂ\é%}@é}ecdﬂ%li%ilr% Y G y1endhox DYEDER 1 p¥Er age
nol ecul ar wei %ht; - MV Mh: polydispersity 35 - Rv: Vvolune resistivity
(S2.cm - Rs: Bl fRARCosi $t Pvi RS /cynsiggingved propylene oxide
4- hydroxy- 2, 26,16t et aaet Ipriclpbpeeikdi, nylioxy ubuatky nmeekstediag 4ohydroxy
- 20 TEMP - E%:r - I,EAC: - GPC:l 5 = NMVR, - TEI\/b1 0; iterig exc]kusmn
chr omat ogr aphy = P44 Y88 pEitdTOthr SReESer aph§® gEFTBEFneRPLhetra-
chr omat ogr aphyrydroediuean .milgreetii<c adsonzmeaudamsades soONPEE eslooks or
M Croscopys of blocks obtained by ethoxylation bisphenols, e.g.
bisphenol A. These latter products are described in
patent EP 613 919. The amount of polyether blocks in
(B) is advantageously from 10 to 50% by weight of (B)
and preferably from 35 to 50%.
25
The copolymers of the invention may be prepared by any
means permitting linkage of the polyamide blocks to the
polyether blocks. Essentially, two processes are used
in practice, one being a two-step process and the other

30 Dbeing a single-step process.

The two-step process consists firstly in preparing the
carboxylic-terminated polyamide blocks via condensation
of precursors of polyamide in the presence of a
35 dicarboxylic acid chain regulator, and then, in a
second step, in adding the polyether and a catalyst. If
the precursors of polyamide are only lactams or alpha-
omega-aminocarboxylic acids, a dicarboxylic acid is

added. If the precursors themselves comprise a



The follow ng ingredients are used in the exanples below 10 - PS 4241:
styrene-but adi ene copol yner. This copolynmer has a flow i ndex of between 3
and 5 g/10 mn at 200C under 5 kg (standard 1SO 1133:91). It is also
characterized by a Vicat point of 97C _(signglard | SO 306A50). This 15

copol ymer has a styrene content of about 950 by weight. This copolyner is
mar ket ed by Aﬁf@ékﬁb%&l@ctQ%lErQQﬁqﬁik é@@qiﬁnéxcesyH%QQ% respect to

copol yet her - bl ock- am de having nyl on-6 bl ocks of nunber-average nol ecul ar
wei ght 1500 ah]ae2étpE@th88k§yOf>fnﬁ#ﬁemamlrrl@@e MdlSe difaft i@l ghtualbiao: t he

[rel é' ng Eoknhthﬁegog@acghlb%t@@wth yIreey aﬁdrraohetﬁdpl@)éf&@%h ﬂMdrﬂWchd”(?? -
rademar ebax i S |s a rene- bl oc

met hacryl at e) Bl g?é 20p5’| %f‘&% oH‘e&%P a\é{ﬂ%?ﬁ 1ng

pol ynmeri zat i ohetweéh v ameGOOQﬁhxa,ndapdl yxbm@erxﬁiixyt@inéd 1 fotheagwwporti on
of styrene is % V\@,Ih% ra SM _GVA: ¥o § st e bl ck ( met hyl
30 et hacr yl aReREBES yardy PERASIE vi at B OB borSeBREry b Dy iHar 1
controlled frgeesadrealarpbl Yheni e omxcew s hwiiver 108 aﬁl@talided off,

pol ydi sper si t ¥ of egag 1dhespra Qrgg_,ogwgf h?F%ene is 650 by weight, and it
contains 0.4% By wel g t 35 of The follow ng characterization nethods
were used in the exanples below - Mechanical properties: - 21 The
conposi tigns ghtal nethear ecd M @efl b= t@hfectk ©dd t eppeyahuaes ofasf raeed20 to
240C in the form of g glls arso aques ?ﬁe durrbbells%bé t he
| SO R527 tensPFEPREERs (- ebé’C’éayl‘artl1"(?(:1C afdehBLlBSFs 28 atdiars

Char py not chedhénpad:yetheirhmayt bedaddeldSQAn thedd Y eddre pottisdrad,i cand
properties: ues _of I di 1 0 2 nB 10 are
i nj ection-nol gﬁg %a %pegré#ejt Q%SME%%&B é%{;?s’?l Vi tggrréé]s]?ur EHEMT1E to be
carried out. ¢m90tiamEe§,g| v@et heokpetherr esgst ddiieg nbossit ed armdohtmez:m t he
surface resi SLLYLEYoACBTUREE oAtk he R URNSL i ﬁmﬁ;é@%pbsﬁaned
are al so given. tests are carried out "at 23C. agues are

condi ti oned anSG@%u#ﬁamﬂfﬁaﬂorCQ‘%ﬁ d@FOIRSt 0PE tHdR | H@lﬁ/émﬁéﬁs&%g%fﬂﬁface
resistivity. ?«@tEXMEhESlam%@) eBrepamnindan amd competiddldzess water;
(description of operatin ods for the s% hgfls of SMd SM GVA) 25
Two j acket ed YREEF réact %Veol e2tsdd i TR IThEPBa ST tYhnect ed

by | agged pi peimtkrer appeddisthliaatenheabhdg théhe, tlaamdahmlpsny cool i ng

during Lo 30-TBR,SENT e, e sobyentyctie i ator andcLhen ORVPO (2

* the

menber of roxl e fam | uced the reac
at nospheri c pewsdar blockenahcattde o ly4a00erA diavts c Brirmlys¢eordrsier out

on the reacti g RLYLYER, oARd wfl‘%rh ts*’c.'ﬁﬂﬁ@‘”br’i?f@ﬁlﬁrﬁ&@%% PRchi®m t he

juncture when the tenperature of reactl on m xturé reaches about 130C

All these sanﬁPfe§tarJée4%”asﬁ Ié‘i‘}aﬁér zi‘cged 20 BFOC T n 2art SRPEAFHEE bR ar)
to determ ne thatdeghee HfaEoavEs Siy ofthet yeepeliynk@spobyshyheae.afét er

about 60- %90 Of %onverglon IJ“ of example, this temperature may be
between 100 and 400°C and mostly between 200 and 300°C.
The reaction 1is followed by measuring the torque
exerted by the molten polymer on the stirrer or by
measuring the electrical power consumed by the stirrer.
30 The end of the reaction is determined by the torque
value or target power value. The catalyst is defined as
being any material making it easier to bond the
polyamide blocks to the polyether blocks via
esterification. The catalyst 1s advantageously a
35 derivative of a metal (M) chosen from the group formed

by titanium, zirconium and hafnium.

By way of example of a derivative mention may be made

of the tetraalkoxides complying with the general



- 22 polystyrene, the preheated nethyl nethacrylate is added, in one
si ngl € addition, to the upper reactor at 100C. 5 The reaction mixture is
brought to about |40C dur i ng a period of approxinmately 3 hours, and then
subjected to devolatilization so as to_resove the volatile species. The
copolynmer is recovered in granule form 10 The table bel ow shows the

anount s of re@gt_»ﬁﬁtlg enplewed i nid he Jhiilcgt sﬁepr%fprteg%n%ént h@?ﬁénil% t hese
two experinents. redl ents usedSiv:nt hesi s of aSynthesis of

apol yst yr ene- 5158P9 Bl effe- 1 MRBGGVRY) ( Sidersnicavn) Sty réhiferent,
g28502850Et hylihanzene 111 ng2Q0X0HE: IEMREA | B1831513 3 EANGUMA Y RRY Oxi&le 1N
g5. 615. 61Met hﬁEFgeg?ac%gat e %’»PW%66506555G yci dyl net hacryl at ed95i n

z

gStyrene poly 8258 in m nCopol ynerization tinme inl50150m n
15 Experirental conditions: G| bath terrperature 160C, condenser

t enper at ur e: E;gﬁgllge ghgor% g(raa%gﬁtr malc st%/ﬁr‘%l%erg] 0% rsion is

chosen when t rrpera re of neriza |on chte}ée 130C.
The anount of rtRAMEdE NMAMGHA ahioganr efor s tiveehieat eala t bokiniles ngskeef caz bei ng

added to the Es@g&¥eesn&ﬁt Whe pHfess a230rYd ﬁ%‘faﬁt Osergmlgr@éﬁ&oﬂ ﬁlkeept

constant at 160C he condensef valve is in sition
t enper ature bBEBRES, st@BPEl at PEARY i t Hsﬁﬁrpﬁdrleas]éuﬁﬁlt heetgreksenelin t he

reactor (I - aeéyh;ar)dodérwlprqmd@é@ﬂ he'ThléeC?.’t‘@ESE'réﬂ o 2l gs £ or m
The product |s anal zed &?,k gﬁand I\/R and %Sso b% TEM once a filmhas
been obt ai ned®hy \?5%59 8¥ 18R Schifd meft 3 thestr SEC
anal yses, quamdenancaé lAC HAfderakpses a{\metharrcle(d:geaukywslmict‘a.‘ss met hod,
it was then p l@gi;f t r rt oI and of
homoPMVA pr esg% ?ES%%e (rlaeac |loeynS mggt E‘rhe%%% é‘%l%l?%%%]eraﬁr% E{rgé%gﬁﬁosr tion
by wei ght of EZRéOcdpefyimns in Ztre(rQﬁBrHe)h,pol yaryeesthiand PMVEA(OTEHE pal |y,

an NMR ana ysy$ (8 ﬁge rgggb% )T, xhere-akse,@l,oned us to determne the
proportions of triad, represent ative of a block copol yner

or a random copolyrrer (MW = three adj acent MAM units, SM5 = styrene unit

fol l owed by Male fohtowestbyused anth M ngNeMsunabcéeth@edt@y M
fol | owed by sﬁéreng%‘anThe determn tion_of this proportion allows the

degree of stroutt G f"the MK 068Il§ r ¢ t%l h&facPeFfzedtt 1~
per cent age of a1B0%4 dé s Mleiftimieaid aibtdrecabﬁsfoempuatei (®RyyYct dti mgry 201741 of

t7(r)18|\/1rN/esNhu aE%S gross ?E&h\?\%égﬁ I)ekgggo%mggl\/lﬁ%w \(/\fg{ gﬁ?;l%t 000108

honopol yst yr eftRORDBYSWHiLGht cof espalopee EArrdiertage Clorspldsi i ome tfl PS/ PMVA
copol yner 45/ 58 Mf‘éfké%ﬁhéleartg4me%$l§ﬁh§JE§f Eﬁ@uk5§m§PQ“’¥hésffhe

products obtained are rich_in bl ock copolyners, since, SIinmu taneous‘i’y, t he
proportion of “RonmoPBE§8t yrBhe |Js“%3r% To0 300, RHIFRCIEOR PV Hebpol yner

and finally thevpneagébuemYS aofCINW-taran:IL | sa@bex®, 780d PHdhaamne,at he
TEManaIystes ?f¢ rodu g E Iarrellar%%tructur I.rrespective of
t he experiTen ucfﬁ é 3 edPECSFRATs BF 1Hmdlar MEypL oF

t hr oughout |telkelllurre elatrtrlnaym@eahot eddt lratis hEhpoI\;ﬁsltence_,neofarrel I'Hea are 10
di stended by b ﬁaegegy%mr@@ﬁ%}rgesh e éfkgff'eﬁmt%%%l()f?}hﬁ {3e are
€ copo

greater than those “he” 6 ion yrrer i s of
t he order of 68rth metal and of tetraalkox1des of zirconium or of

hafnium that are combined to constitute the mixed
30 catalyst may vary within wide limits. However, it 1is
preferable to use amounts of alcoholate and of tetra-
alkoxides such that the molar proportion of alcoholate
is approximately equal to the molar proportion of
tetraalkoxide.
35
The proportion by weight of catalyst, i.e. of the
tetraalkoxide(s) if the catalyst does not include
alcoholate of alkali metal or of alkaline earth metal,

or else of the entirety of the tetraalkoxide(s) and of



15" The pol ystyrene- bl ock- PMMA bl ock copol yner has a styrene content of 450
by wei'ght and a MAM content of 550 by weight. b) Preparation of
conpositions by mxing in an 20 extruder. A tw n-screw Wrner and

Pflei derer extruder of 30 mmdianmeter isiysed, with a total throughput rate
of 20 kg/ h. This throughput rate represents the total of 25 the throughput

rates for thethByAdHYIS SR Jf‘eai}%ngrﬁEa%? Al tdfﬁ%u%@flﬁ@eegf{ﬁels

are from 230 to 250C._ The strands di scharged fromthe machine are cooled in

a water tank 3fG3gr drful dt%edce FheRet g dndPeedr &Y fERITTMNotRREE t BYYi ve

pl aques, barStgpedurbe BBOrbpbhﬁd atadviafitladfe ARNMREIPA L &S €230- 2PQQ) - tdhe
results report5 i thetE1 gtl,b dem)nstratet e conpatibilizing action

of the SM and>SM Bi%6 & S. HHEHI DR topth g nef SCaErexistd as
obt ai ned 3% vvpbﬁtgatnlslepamattlhon ‘dl—reom;idiq/dyqra)lpqma"tqr efleyodl ch avas nixed

Wi th them Thi eQQQBE?é/VEE%R%@ﬁ @3}55bgn(&ogsl %% %ﬁanzw%ﬂ'ﬂsg renic resin (A).

In the table resu t he "“anbunt$§ o i ndi cat ed
correspond to undl | ut ed anounts of copol ynmer. The anounts of hono - 25

pol ystyrene i Bﬁzr%iélfe%fduéké‘xgpige c?fjdbEhQB oéepi@é:m@spo' YER 185e heported
W 0 Exa

in the second 7o t he table )
42411009088888686H0REpolF6. 69f61t12§ 2§ﬁ§;FéneR/f-| “the metal (M), in

16571010100019Rekychi42. &Sia/rgaﬁtb RVMARG] ywith2. 85t yrgaRie- GRVMAGLD) Rv
S2.cml. 40 E8.£g E2, 50 E2.60 .SOEgg.G(}EeB 17+ 13+ 15+ 15+ 16+ 15Rs

Sz/ 02. 30 E1.16"E3. 78™B3%00 &1 o0 & P4+ Ofp 4 (Mhy gnd/or  the
12Char pynot chegdir8®@1@e: % I( M+m®hkﬂn72ﬂﬁba]rﬁd&cﬁ:ﬂ 11k Sddgddensad d

I“r2?&32943204539555%%%381;0 gt masigne acid, acetic acid,

yi el d1.41.51. RTOB10BIC5SRERAR2. Uy Ol A2 B9, 122 14friact ace(iNPaQ@JprOlc
fracture56s 324-236. 5da§4:~3fi iD5. 219 Slgérggn la%lgeen ? ?tlal br eak
ert| es 0

and tensile streng are i nproved, Wwhile the i npact
matrix are rePaiR Blﬁnd‘ctlﬁle SoREGSI 186 drs Heriderasd: nt Rateks al@lcfhe

i nfluence of theobkadk capﬁldyrrercs_/dlsmﬁxatrree:a&afdxﬂﬁ: siaeid evegbhe
experinmen of %Eg artlcles i s _aof. the.order .o exc?rrpl es |t i's

pm
reduced by haPFSFa&quefitSn PFIERa Csidrd st ﬁa}‘}elcéé‘rjﬁca} ’al%’f)ajv}rcsl"t‘ffje t 1,
t he size wherwmadohor (6chHdun) suThénis geokdal | glutar26 actédnpamdgeidy an

i mprovemey ig.the c bi ng n. of, Lhe ol
03/ 068860 PCT?IC—ZIE-?@ ‘8%@%“‘ éf‘ﬁj_N%@df% A é"&%pda H{gﬁ ggﬁpnggeﬁg an(¥\0 100
parts by wei gﬁthtonﬁ-fCom @91@10 6RGREIS byengei gmro@ﬂoals:tyremdSpolmr 5

(A , - from at:elégla@m,s p%f@m d €8 a"c'iv(agbag(e%)uél Ngi A SOPGh Y Mer

cont ai ni ng po Xam de and pol yet her, bl ock npri si n% essentially
et hyl ene oxi dé 8ﬁ?t§al€€ZFl9-YOf’e e(dC)“bFéﬁCH@/ %‘%ﬂrﬁfatl%lr Pk 11‘%)11(*,<Ji‘|osen
from bl ock copohylﬂer]@ cohpsi ség aiat £ast ©ne mép'mecfarzedthllmls COmgpE i sing

styrene st,.one pgokynerized bl ock conprising meth rreth ryl ate,
t he (B)/(ak%i Peggbysa\/\el gh&bel Ag DetWeeht %ﬁ g&hit byl gt hagry

complex salts mentioned above release zrO0'™™ during the
course of the process. Use is made of the product sold
as zirconyl acetate. The amount to use is the same as
that for the M(OR), derivatives.
30

This process and these catalysts are described in the
patents Us 4,332,920, Us 4,230,838, Us 4,331,786,
US 4,252,920, JP 07145368A, JP 06287547A and EP 613919.

35 With respect to the single-step process, all the
reactants used in the two-step process are mixed, i.e.
the precursors of polyamide, the dicarboxylic acid
chain regulator, the polyether and the catalyst. The

reactants and the catalyst are the same as those in the



15°2." The conposition as clainmed in claim1 in which the proportion of (B)
is sufficient to give the final conposition a surface resistivity bel ow
5.1013 neasured to the standard | EC93. 20 3. The conposition as clainmed in
claim1 in which the proportion of (B)_ig,sufficient to give the final
conposition a volune resistivity bel ow 5.1016 S2.cm neasured to the

standard | EC934025 t4p -B}.Q)é‘é%@oééééﬁﬂbé&c%gbeg tx% Ui %ré@ﬁ rPEecedeng

claims in which_(A) .conprises nore th rene. e conposition
as clai med i nPo a@ﬂdﬁhéﬁﬁwﬂﬂ%¥rﬁfQﬂ%ﬁ%m l?ﬁ%ﬁ B RGP RS t hat 2dRe@anount
of (C) is fromi3®1@ wattexh parts by weight in 100 parts by wei ght of
conposition. 6. The conposition as clainmed in one of the preceding clains,
characterized in that the polynerized bl ock 35 conprising styrene is
present in5C Eheaqmpmiymdnneaﬁeduﬂamxy)HaBEﬂﬁ%kgemeig@lyeﬁheﬂhblocks

conposition a dJ ng

characteri zed%| nt H? Sagl gﬁ‘?o%%?rlﬁgg% %%sdon%‘?FsFaﬁésoneﬁﬁf/l arre?lﬂ%%llyl ate
is present |nf@aCﬁL@WNQﬁxﬁh¢oﬁaﬁﬁoﬂSOmea@Uamﬁﬁkr&ndwmﬁghﬁlsﬁrspuﬁhé
conposi tion a%l%h@‘”%ﬂe'”g@@?m@& t hgaPRecedbngn lakgﬁctggar?ﬁteEAéggm'n

that the polynerlzed bl lock conmprising styrene c nprises at Ieast 0 by
wei ght of styréﬁ@lofo 9. The polynerized bl ock conprising styrene conprises
gl ycidyl nethacrylate. 10. The conposition as clainmed in one of the

precedi ng cl aj characterized in,that ynerlzed bl ock 15 go rising
net hyl nethach§%afea%ﬁﬁﬁ|%es ﬁkﬁ%ﬁtﬁﬁﬂ % t%@ gt TR @ i3

nmet hacryl at e. the. f‘ihetccsrqsxpsmﬁ d:heastvm-astmd pmmms ofletbeipe@caedong.
clains, charagheri fgséu Eﬁ%ﬁed?ﬁ ??%a gg %%ggéﬁgo gogersgggbnethyl

nethacrylate conpr ses g yC| e conp05|t|on as
clained in on@nee t K&epr é@@ﬁ%@fﬁ:l dinareadfar draer i eenclydedat rédupedck

copol ymer; 25 ¢Q@Rh$endi #t ab@astdone, PeHETRLEZEE P! %‘&1%0%& LRgnshyrene

and at | east one pol ynerized bl ock conprising nethyl neth acryﬁate S
grafted with §P98F&VF FELREEN ﬂathﬁ)mﬁﬂteﬂn¥?§ﬁ&ﬂﬁﬁ%1o%h%srﬁﬁéth%@ in
one of the presediongoska &®, abbakagber ithed tivid-halb EAbcessa
st yrenebut adi ene copol yner. 14. The conposition as clained in one of the
preceding 35 clains, in which the anount of (B) + (C) is from5 to 30 parts
per 95-70 parffeof ¢#)alust Theedonposititbrisas chatseepi npideeemsecetlsng
Sla?'t? A n%a«h' Rl 3TRUAL o ol Bt (e e d40MM0 R 02PEEr§Pnic adPa 80

or a complex salt of the oxide of (M) and/or the

hydroxide of (M) with an organic acid.

The ingredient (B) may also be a polyetheresteramide

25 (B) having polyamide blocks comprising sulfonates of
dicarboxylic acids either as chain regulators for the
polyamide block or in association with a diamine as one
of the monomers constituting the polyamide block, and
having polyether ©blocks essentially consisting of

30 alkylene oxide units, as described in the international
application PCT/FR00/02889.

The compatibilizer C may Dbe any block copolymer
comprising at least one polymerized block comprising
35 styrene and at least one polymerized block comprising

methyl methacrylate.

The polymerized block comprising styrene is generally

present in C in a proportion of from 20 to 80% by



16. The conposition as clainmed in one of the preceding clains, _
characterized in that (C is an S-B-Mtriblock 5 copolyner, S representing
t he pol yneri zed bl ock conprising styrene, Mrepresenting the pol ymeri zed
bl ock conprising nethyl nmethacrylate, anggB. representing an el astoneric

bl ock having a glass transition tenperature (Tg) below 5C. 10 17. An
article manuf getgned froma conposition as clained in one of the preceding
claims. 18. The use of the article of the preceding claimfor 15 contact
with electronic conponents. .A u9.ALa. A N A ;.As;.As;
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e e

410%&' ()'1'5} illoﬁ’ﬂé%éiyméflzééoﬁﬁ-é&{(%Omﬁrléigg/#gg‘yﬁfén L 10%& () - !
10% (& ()= V WX'Y

+9~\: 1" Ls! 10%<& ()- !~ Ls! 10922& ()-!Ls! 10%<& ()-10% ()- 10 10
109$S>10%&f()TBeBWWH@ﬁéﬂiiedIQQ%@&f(bomprising‘ methyl methacrylate

generally has a glass transition temperature above
100°C and preferably comprises more than 50% by weight

20 of methyl methacrylate. The polymerized block
comprising methyl methacrylate may also comprise an
unsaturated epoxide (obtained by copolymerization),
this latter preferably being glycidyl methacrylate. The
unsaturated epoxide may be present in a proportion of

25 from 0.01% to 5% by weight in the polymerized block
comprising methyl methacrylate.

The block copolymer comprising at least one polymerized
block comprising styrene and at least one polymerized

30 block comprising methyl methacrylate may also be
grafted with an unsaturated epoxide, preferably
glycidyl methacrylate.

By way of example of unsaturated epoxide, mention may
35 be made of:

- the aliphatic glycidyl esters and aliphatic
glycidyl ethers, such as allyl glycidyl ether,
vinyl glycidyl ether, glycidyl maleate and
glycidyl itaconate, and glycidyl (meth)acrylate,
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with styrene, and by way of example mention may be made
of alpha-methylstyrene and the (meth)acrylic esters. In
this case, the block comprising styrene is a copolymer
15 of styrene, among which mention may be made of styrene-
alpha-methylstyrene copolymers, styrene-chlorostyrene
copolymers, styrene-butadiene copolymers, styrene-
isoprene copolymers, styrene-vinyl chloride copolymers,
styrene-vinyl acetate copolymers, styrene-alkyl
20 acrylate copolymers (methyl acrylate, ethyl acrylate,
butyl acrylate, octyl acrylate, phenyl acrylate),
styrene-alkyl methacrylate copolymers (methyl
methacrylate, ethyl methacrylate, Dbutyl methacrylate,
phenyl methacrylate), styrene-methyl chloroacrylate
25 copolymers and styrene-acrylonitrile-alkyl acrylate
copolymers.

In particular, C may be:

- a diblock copolymer comprising a block of a

30 polymer of styrene and a block of a polymer of
methyl methacrylate;

- a diblock copolymer comprising a block of a
polymer of styrene and a block of poly(methyl
methacrylate-co-glycidyl methacrylate);

35 - a diblock styrene polymer-methyl methacrylate
polymer copolymer, said copolymer being grafted
with glycidyl methacrylate;

- a diblock copolymer comprising a homopolystyrene

block and a homopolymethyl methacrylate block;
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polystyrene-co-glycidyl methacrylate and a block
of polymethyl methacrylate;
10 - a diblock copolymer comprising a block of
polystyrene-co-glycidyl methacrylate and a block
of poly (methyl methacrylate-co-glycidyl
methacrylate) .

15 C may moreover also be a triblock S-B-M copolymer, S
representing the polymerized block comprising styrene,
M representing the polymerized block comprising methyl
methacrylate, and B representing an elastomeric block
having a glass transition temperature (Tg) below 5°C,
20 preferably below 0°C and more preferably below -40°C.

The monomer used to synthesize the elastomeric block B
may be a diene chosen from butadiene, isoprene,
2,3-dimethyl-1, 3-butadiene, 1l,3-pentadiene, 2-phenyl-

25 1,3-butadiene. B is advantageously chosen from the
poly (dienes), in particular poly (butadiene),
poly(isoprene) and their random copolymers, or else
from the partially or completely hydrogenated
poly(dienes). Among the polybutadienes, it is

30 advantageous to use those whose Tg is lowest, e.g. 1,4-
polybutadiene with Tg (about -90°C) lower than that of
1,2-polybutadiene (about 0°C). The blocks B may also be
hydrogenated. This hydrogenation is carried out by the
usual methods.

35
The monomer used to synthesize the elastomeric block B
may also be an alkyl (meth)acrylate, giving the
following Tg values in brackets following the name of
the acrylate: ethyl acrylate (-24°C), butyl acrylate
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butadiene.

C may therefore be:
- an S-B-M triblock copolymer in which S is a block
10 of a polymer of styrene, B is a block of
polybutadiene, and M is a block of a polymer of
methyl methacrylate;
- an S-B-M triblock copolymer in which S is a block
of homopolystyrene, B is a block of polybutadiene,
15 and M is a block of homopolymethyl methacrylate.

Within the scope of the invention is it possible to use

one or more compatibilizers C.

20 The compatibilizer C may in particular be prepared by
controlled free-radical polymerization methods in the
presence of a stable free radical (generally a
nitroxide) following the principle of the teaching of
EpP 927727. The SBMs may be obtained by an anionic

25 route.

The level of antistatic properties increases with the
proportion of (B) and, for equal amounts of (B), with
the proportion of ethylene oxide units present in (B).
30
According to the application, preference will be given
to including a proportion of (B) sufficient to obtain,
in the final composition, a surface resistivity below
5.10'7 Q/0 measured to the standard IEC93. According to
35 the application, preference will be given to including
a proportion of (B) sufficient to give the final
composition a volume resistivity below 5.10'% Q.cm
measured to the standard IEC93.
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Within the scope of the invention it is possible to add
mineral fillers (talc, CaCoOs3, kaolin, etc.),

10 reinforcing agents (glass fiber, mineral fiber, carbon
fiber, etc.), stabilizers (heat, UV), flame retardants
and colorants.

The compositions of the invention are prepared by the
15 methods usual for thermoplastics, e.g. by extrusion or

with the aid of twin-screw mixers.

The present invention also provides the articles
manufactured with the preceding compositions; examples
20 of these are films, pipes, sheets, packaging, cases for

computers, for fax machines or for telephones.

The following abbreviations are used in the examples
below:
25 - GMA: glycidyl methacrylate;
- MAM: methyl methacrylate;
- SM: polystyrene-block-polymethyl methacrylate;
- SM/GMA: polystyrene-block-polymethyl methacrylate
grafted/copolymerized with glycidyl methacrylate;
30 - PEG: polyethylene glycol;
- PMMA: polymethyl methacrylate;
- Mw: weight-average molecular weight;
- Mn: number-average molecular weight;
- Mw/Mn: polydispersity
35 - Rv: volume resistivity (2 .cm)
- Rs: surface resistivity (Q/0)
- HO-TEMPO: 4-hydroxy-2,2,6,6-tetramethyl-1-
piperidinyloxy usually marketed as 4-hydroxy
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SM: this is a polystyrene-block- (polymethyl

25 methacrylate) block copolymer prepared by
controlled free-radical polymerization, with Mw =
106 000 and polydispersity of 2.1. The proportion
of styrene is 61% by weight.
- SM/GMA: this is a polystyrene-block- (methyl
30 methacrylate-co-glycidyl methacrylate) block
copolymer prepared by controlled free-radical
polymerization, with Mw = 108 700 and
polydispersity of 2.0. The proportion of styrene
is 65% by weight, and it contains 0.4% by weight
35 of GMA.

The following characterization methods were used in the
examples below:

- Mechanical properties:
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The compositions obtained are injection-molded at

temperatures of from 220 to 240°C in the form of
dumbbells, bars or plaques. The dumbbells permit the
ISO R527 tensile tests to be carried out and the bars

5 are used for the Charpy notched impact to the standard
ISO 179:93 1leA.

- Antistatic properties:

Plaques of the following dimensions 100 x 100 x 2 mm®
10 are injection-molded and permit the IEC-93 resistivity

measurement tests to be carried out.

The tables give the volume resistivity measured in
ohm.cm, the surface resistivity measured in ohm/[0; the

15 tensile properties obtained are also given.

All the tests are carried out at 23°C. The plaques are
conditioned at 50% humidity for 15 days before testing

to measure surface resistivity.

20
EXAMPLES 1-6
a) Preparation of compatibilizers C (description of
operating methods for the synthesis of SM and SM/GMA)

25

Two Jjacketed steel reactors are used in cascade. The
reactors are connected by lagged pipework wrapped with

trace-heating cable, avoiding any cooling during flow.

30 The styrene, the solvent, the initiator and the OH-
TEMPO (a member of the nitroxide family) are introduced
into the reactor at atmospheric pressure, then heated
to 140°C. A kinetic study is carried out on the
reaction mixture, and for this reason samples are taken

35 from the juncture when the temperature of the reaction
mixture reaches about 130°C. All these samples are
flash-evaporated (at 170°C in an evacuated bell jar) to
determine the degree of conversion of styrene into

polystyrene. After about 60-70% of conversion into
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polystyrene, the preheated methyl methacrylate 1is
added, in one single addition, to the upper reactor at

100°cC.

5 The reaction mixture is brought to about 140°C during a
period of approximately 3 hours, and then subjected to
devolatilization so as to remove the volatile species.

The copolymer is recovered in granule form.

10 The table below shows the amounts of reactants employed

in the first step of the synthesis for these two

experiments.
Ingredients used Synthesis of a | Synthesis of a
polystyrene-b- | polystyrene-b-
PMMA (PMMAGGMA)
(sM) (SM/GMA)
Styrene in g 2850 2850
Ethylbenzene in g 500 500
HO-TEMPO in g 3.51 3.51
Dicumyl peroxide in g 5.61 5.61
Methyl methacrylate in g 6650 6555
Glycidyl methacrylate 0 95
in g
Styrene polymerization 120 150
time in min
Copolymerization time in 150 150
min
15 Experimental conditions:
0il bath temperature: 160°C, condenser
temperature: -20°C. The =zero point for the time for

styrene conversion is chosen when the temperature of
20 the polymerization mixture reaches 130°C.

The amount of MAM (or MAM/GMA mixture) is preheated to

boiling before being added to the reaction mixture. The
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oil bath temperature is kept constant at 160°C. The
condenser valve is 1in the <closed position. The
temperature becomes stable at 120°C with an increase in
the pressure in the reactor (P = 1.5 bar). The product
5 1is then recovered in granule form. The product is
analyzed by LAC, GPC and NMR and also by TEM once a
film has been obtained by slow evaporation in
chloroform.
Supplementing these SEC analyses, quantitative LAC
10 analyses were carried out. Using this method, it was
then possible to quantify the proportions of
homopolystyrene and of homoPMMA present in the reaction
mixture, then to determine the composition by weight of
the copolymers in terms of polystyrene and PMMA,
15 Finally, an NMR analysis of the reaction mixture also
allowed us to determine the proportions of MMM, SMS and
MMS triad, representative of a block copolymer or a
random copolymer (MMM = three adjacent MAM units, SMS =
styrene unit followed by MAM, followed by S, and MMS =
20 MAM unit followed by MAM, followed by styrene). The
determination of this proportion allows the degree of
structuring of the block copolymer to be characterized.
A percentage of 100% of MMM triad indicates complete
structuring.
25
All of the results are shown in the table below:

SM SM/GMA
Mw (g/mol) 106 000 108 700
Mw/Mn 2.1 2
% PS gross (by weight) 61 65
% GMA 0 0.4
% by weight of homopolystyrene 29 30
% by weight of copolymer 71 70
Average composition of PS/PMMA 45/55
copolymer
% MMM triad 74
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All of these results show that the products obtained
are rich in block copolymers, since, simultaneously,
the proportion of homopolystyrene is close to 30%,
there is no PMMA homopolymer and finally the proportion
5 of MMM triad is above 70%. Furthermore, the TEM
analyses of these produces show lamellar structures.
Irrespective of the experiment, the structure obtained
is always of lamellar type throughout its volume. It
may Dbe noted that the polystyrene lamellae are
10 distended by homopolystyrene, since the thicknesses of
these lamellae are greater than those of PMMA, although
the composition of the copolymer is of the order of

50/50.
15 The polystyrene-block-PMMA block <copolymer has a
styrene content of 45% by weight and a MAM content of

55% by weight.

b) Preparation of compositions by mixing in an

20 extruder.

A twin-screw Werner and Pfleiderer extruder of 30 mm
diameter is wused, with a total throughput rate of
20 kg/h. This throughput rate represents the total of
25 the throughput rates for the ingredients wused. The
temperature settings for the barrels are from 230 to
250°C. The strands discharged from the machine are
cooled in a water tank and granulated. These granules
are 1injection-molded to give plaques, bars or dumb-
30 bells, at similar temperatures (230-250°C).

The results reported in the table above demonstrate the
compatibilizing action of the SM and SM/GMA block
copolymers. The block copolymers were used as obtained
35 without separation from the homopolystyrene which was
mixed with them. This homopolystyrene may be considered
as a styrenic resin (A). In the table of results below,
the amounts of SM and SM/GMA indicated correspond to

undiluted amounts of copolymer. The amounts of homo-
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polystyrene introduced during the addition of block
copolymer are reported in the second row of the table.

Example No. 1 2 3 4 5 6
PS 4241 100 90 88 88 86 86
Homopoly- 0.6 0.6 1.2 1.2
styrene
MH 1657 10 10 10 10 10
Poly- 1.4 2.8
styrene-b-
PMMA
Poly- 1.4 2.8
styrene-b-
(PMMAgGMA)
Rv Q .cm 1.40 E| 8.20E | 2.50 E | 2.60 E | 2.50 E | 2.60 E
+ 17 + 13 + 15 + 15 + 16 + 15
Rs Q /0] 2.30E| 1.10E | 3.70 E | 3.00 E | 1.10 E |3.90 E
+ 15 + 12 + 12 + 12 + 13 + 12
Charpy
notched ISO
179:93 leA
+23°C kJ/m*| 11.1 7.1 8.6 11.1 10.9 AJ 11.1
Tensile fracture 23°C ISO 527:93-1B, v = 50 mm/min
Sigma yield{ 27.4 24.4 25 25.5 25.8 26
(MPa)
% yield 1.4 1.5 1.4 1.5 1.5 1.5
Sigma 22.7 17 19.4 21.9 22.1 22.4
fracture
(MPa)
% fracture 56.3 24,2 36.5 54.6 55.5 59

5 As can be seen, elongation at break and tensile
strength are improved, while the impact properties of
the matrix are retained and the composition is rendered

antistatic.

10 The influence of the block copolymers is also visible
at the particle size level. For experiment 1, the size
of the particles is of the order of 1 um, whereas for
examples 5 and 6 it is reduced by half (0.5 um). The

reduction in the size of the particles is generally
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10% & ()-" 10% & ()-"5WOE s$)*]~_mPp,5- 1P & ()-" 10% & ()-" 10% & ()-"5WOE
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accompanied by an improvement in the compatibilizing

action of the block copolymer.
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CLAIMS
1. A composition comprising, per 100 parts by weight:

- from 99 to 60 parts by weight of a styrenic polymer
(A),

- from 1 to 40 parts by weight of (B) + (C),

(B) being a copolymer containing polyamide blocks and
polyether blocks comprising essentially ethylene oxide
units —(CH4/—0)—, and (C) being a compatibilizer
chosen from block copolymers comprising at least one
polymerized block comprising styrene and at least one
polymerized block comprising methyl methacrylate, the
(B)/(C) ratio by weight being between 2 and 10.

2. The composition as claimed in claim 1 in which the
proportion of (B) 1is sufficient to give the final
composition a surface resistivity below 5.10% /O
measured to the standard IEC93.

3. The composition as claimed in claim 1 in which the
proportion of (B) 1is sufficient to give the final
composition a volume resistivity Dbelow 5.10%* Q.cm
measured to the standard IEC93.

4. The composition according to one of the preceding
claims in which (A) comprises more than 50% of styrene.

5. The composition as claimed in one of the preceding
claims, characterized in that the amount of (C) is from
0.5 to 5 parts by weight in 100 parts by weight of

composition.

6. The composition as claimed in one of the preceding
claims, characterized in that the polymerized block
comprising styrene is present in C in a proportion of
from 20 to 80% by weight.

7. The composition as claimed in one of the preceding
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claims, characterized in that the polymerized block

comprising methyl methacrylate is present in C in a
proportion of from 20 to 80% by weight.
5 8. The composition as claimed in one of the preceding

claims, characterized in that the polymerized block

comprising styrene comprises at least 50% by weight of

styrene.

10 9. The polymerized block comprising styrene comprises

glycidyl methacrylate.

10. The composition as claimed in one of the preceding

claims, characterized in that the polymerized block

15 comprising methyl methacrylate comprises more than 50%

by weight of methyl methacrylate.

11. The composition as claimed in one of the preceding

claims, characterized in that the polymerized block

20 comprising methyl methacrylate comprises glycidyl

methacrylate.

12. The composition as claimed in one of the preceding

claims, characterized in that the Dblock copolymer

25 comprising at least one polymerized block comprising

styrene and at least one polymerized block comprising

methyl methacrylate is grafted with glycidyl

methacrylate.

30 13. The composition as claimed in one of the preceding

claims, characterized in that (A) is a styrene-

butadiene copolymer.

14. The composition as claimed in one of the preceding
35 claims, in which the amount of (B)+(C) is from 5 to 30

parts per 95-70 parts of (Aa).

15. The composition as claimed in the preceding claim,
in which the amount of (B)+(C) is from 10 to 20 per 90-
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claimed in one of the preceding claims.

18. The use of the article of the preceding claim for

15 contact with electronic components.



