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.present invention relates to antistatic styrenic polynmer conpositions and
nore specifically to a 5 conposition conprising a styrenic polynmer (A, a
copol ymer (BWe i A688&0 pol yani de bl ocks and pol yet herrciyrries cm@ayw i si ng
essentially ethylene oxide units -(C2H4--0O) -, and a conpatibilizer (C . 10
The ai m of the inventftWHSTATIE ATIRENIE ROBMR CQMECREFIGNSY antistatic
properties. The formation and retention of static-electricity charges on
the surface of nost plastics are known. The presence of static

electricity om® hBLRssRast ieventhenr esdiatses f 6p 1T ekampt £C istvideeses fil ns

sticking to jﬁ&ﬁhe&omﬁakhﬁgonéhe@hﬁiffhéyét tébé%ﬂ%ﬁéﬁfi The,presence-
of static electr|C|t ackaglgg cause the accunulatlon of
{s) gané

dust on tRe. acf‘%rﬁ*%cf%lst%/%’ be- YAk tsr’TLYsrqrh’fedep‘?HérF‘?r usé?) st yifeni c
resins, such oacg:czqfrmﬂ ym)yr@mta)inﬂags p@]’.?amﬁ&d bmo&akea@asgﬁalfy@ther

conput er s, eph o te eV|s for ot ocopi er,s, and_ for
NUMEr ous other éﬂlclﬁs ﬁ% %%?r|0|%¥ cah8 ggeggcu LSEi oR"df Sdust

but nost i nporl€at+) can @m@oacegmgauahagezen fCEr opr ocessors or 25
constituents of el ectronic circuits present in these articles. For these
applicatis is generally desirable to find conpositions based on
styreni c Yesi ﬁle widEe &fir f BBB réRveRtiPRy 18 P& owiyelordhen/ Gtyggsdced to

the standard pdiG& 01 (WhOoSen tviod B & egirSlaittie d.S BRebed oMab: 1H 6 sQdcm
measured to the st standard IECEE.%Ehﬁ %gﬁe.ﬁf resistivit belng chosen as a
function of tHe < 4ppld cat i ShatyFvenethat Cthdsé éﬁg bRer SYELPLR ty

al ways increade impsthepbsaseidsrentd ofthowthi sThe mmwxbncm tdfe eaemsiider ati on
that these resicslinidigs PHAVI dendPnggegURLe A SHatT GIYARY L eglor

certain agpllcatlon
example, in these films sticking to one another, making

them difficult to separate. The presence of static
electricity on packaging films may cause the
accumulation of dust on the articles to be packaged and
thus impede their wuse. Styrenic resins, such as

20 polystyrene or ABS, are used to make cases for
computers, for telephones, for televisions, for
photocopiers, and for numerous other articles. Static
electricity causes accumulation of dust but most
importantly can also cause damage to microprocessors or

25 constituents of electronic circuits present in these
articles. For these applications, it 1is generally
desirable to find compositions based on styrenic resin
-whose surface resistivity is below 5.10% /0 measured

to the standard IECS3 or whose volume resistivity is

30 below 5.10'® Q.cm measured to the standard IEC93 (the
type of resistivity being chosen as a function of the
application, given that these two types of resistivity
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



inthe field of polymer materials in contact with electronic conponents.
.The prior art has described antistatic agents, such as ionic surfactants of
et hoxyl ated ami ne type or sulfonate type which are added within polyners.
However, the antistatic properties of the polyners depend on ambi ent

hum d|ty and are not permanent, since 5 these agents migrate to the surface
of the pol ymet@nipd s@.fé@m@@rts Copbd| yrerte:pdrttaichi ngmhydr ophybé ¢ pal yet her

bl ock d | o havg, it here e pr a ntistatic
aggﬁt: a?heggé%p%%ﬁtfavﬁgget h\emllaéc}{\ian%gée %?Ogégt rr‘?g]?lg qung%aﬁéfmt Théref or e
of providi ng AR st difit pripertdtds wntepesitd gser ménewheangollosers

dependent on c&rﬁmxﬁiltoriiluam}ﬂiéﬁ/t Hbei J2PRNESE Q%GHBtaBQkhﬁﬂéhQn 8@ 170
646 A, pgbll hed Sept enber 1985, describes conpoSitions 15 consisting

of from 0-01 & s d?l%%ﬁ%t%%rtft‘b%wrf%ﬁ?d% ahBe1D0lymers end
pol ystyrene, dﬂm&vdﬁa ngCasetlyhers rm:loeltsdllndln@g Pedt Spladi yegbl keshst-ant

arts. The ti r oper Are t nentioned. 20 Patent application
EP 167 824, pubc%clﬁiﬁedg ?a %%1§) i@ Qégfo%}ésscr:hsgg composTtTons SFfRMl ar to
the precedi mFRSHSESi 3§ oABLiakhdt hecogenng,t dheme emdinentviog the

i nvention thedquelntsiol epe way he dianded whihide Rolyst yrene fungtignalized
by an un? turgta?d C rbox#c 25 agg'lh d??%e Theséarco 6sitions are used to

make i njéct O P?er'FH@Sanf”"Pélc§tl ergr oﬁéﬁfﬂ‘ﬁé§n§reaﬂdot lgeati oned.

The Japanese qmiefmieraprdn @atdient) Rue 023 .435 A, 30 published February 6,
1985, describes antistatic conpositions conprising from5 to 80% of
pol yether- esteram des and from 95 to 20% of a thernoplastic resin chosen
from inter dWhiea, Jpolysisgr epeteABS apdlRPhMBiont hU® re6i nibei ng4s a,

functi onal i zedrhy <aeky! seprehiledr 35 Mibgkc agbydride, The,ampunt of

heyresteramni de in
pol yet e{g consisting of from 0.01 to 50 parts of polyether block

amide and 100 parts of polystyrene, these being used to
make sliding parts and wear-resistant parts. The

antistatic properties are not mentioned.

20 Patent application EP 167 g24, published
January 15, 1986, describes compositions similar to the
preceding compositions, and according to one embodiment
of the invention the polystyrene may be blended with a
polystyrene functionalized by an unsaturated carboxylic

25 anhydride. These compositions are wused 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



the exanples is 30% by wei ght of the conpositions. The patent EP 242 158
.describes antistatic conpositions conprising from1l to 40% of

pol yet heresteram de and from 99 to 60% of a thernoplastic resin chosen from
styrenic resins, PPO and pol ycarbonate- According to a preferred

enbodi nent, the conpositions also conprise a vinyl polynmer functionalized
by a carboxylﬁmmchﬂ mme650exaﬁpbe thes 1ol ot Vst yeede nolbEéed fym

met hacrylic natignal, E%I% 2140
t eaches thEIfﬁyf% co 0 %%gés % s%nd éiyﬁﬁyggiﬁf%ﬂqﬁﬁgggéfa e 8 %
carboxyl i ¢ arhgafs s c@@b@@h@@@tofth@tmﬂm§ﬂ§h§¥¢nﬁ alsansanprased a

car boxylic anpygyi dﬁ@lyﬁ@POEMHEE§oHBl§EBM| %ge aan@apéoﬁuwsgk jat %%e
epoxi de, _bl ock copol¥ners inthe_ formof SBS or SIS grafted wifh

carboxyl i @ ad*fF¥l%n uPat BALEAFBERYF i Rkt ki d Ydeme§§1acryllc
conpati bilizetcihet ween a styrenic resin and a copol ymer cont ai ni ng

pol yam de bl ocks and pol yether blocks. Qther prior-art docunments which may
be cited are: 20 - EP 927727, - J. Polym Sci., Part C. Polym Lett.
(1989), 27(IEDQ 481tgrndolgm i Scpatear t aBpl Pohyiron PhsST /FRO06021484(7) ,

Dr014292 - TR bR 6B e ama e T O ShaTEs Y e o aaa0 -
JP 08143¥80 3mseHawstiast eu%aﬁhﬁﬁﬁkﬁQaie%n%W@h%¢eblen@@PPiym©fS of
ethylene and of an unsaturated carboxylic anhydride,
copolymers of ethylene and of an unsaturated epoxide,
block copelymers in the form of SBS or SIS grafted with
a carboxylic acid or an unsaturated carboxylic
15 anhydride, as compatibilizer between a styrenic resin
and a copolymer containing polyamide blocks and

polyether blocks.

Other prior-art documents which may be cited are:

20 - EP 927727,
- J. Polym, 5ci., Part C: Polym. Lett. (1989),
27(12), 481
- J. Polym. S8ci., Part B, Polym. Phys. (1296),
34(7), 1289
25 - JAPS, {1995), 58(4), 753

- JP 04370156
~  JP 04239045
- JP 02014232
- JP 11060855
30 -  JP 11060856
- 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 blends

(iii)y of polyetheresteramide, non-functionalized



styrenic resin and pol yetheresteram de w thout conpatibilizer or blends
(1) of polyetheresteram de and functionalized styrenic resin or else
blends (iii) of polyetheresteranm de, non-functionalized styrenic resin and
functionalized styrenic resin. The blerdg ¢i) are antistatic if the

pol yetherester- amde is carefully chosen, but have poor nechanical 5
properties, etangenionretibraak funpaienall zed betygeniuctedoner than that
of the styrenic resin alone. As far as the blends (ii) and (iii) are
concerned, it_is necessary to have access to a functionalized styrenic
resin, and thi&i 81876l cafel ot £BSEIC mitt ekhe TRO VG thisiresitest- t he
i nvention is 4migs ovisdecaptislayi ccha¥aper biu@s hovthe oy di pRkK StivLani
resins used to make . the abhovenentioned articl]es, these being non-

functi onali zed ST eSS 1 t HEL Ik Beef U obRE Fhat™ wiat t it uPgdng
conpati bi | i zemsclar éouwsed tiltan stipossiolil eclieo $5yoebhatn radsfimeni Tok€sSi As

conposi tions ich.c ri styfenic resiin,and a copol yner containing
pol yanm de bl oc SQEnEH%oP;%t“ﬁies’r {)J%/lo)ckégdaﬁgl\%ﬁln cahreha?/cérpc_:e %ré?ﬁi’enfg |ls
el ongat i on atN9sederextel have taesese $or engf inantonakiedd est virepact

resi stance (Ghariy, niehed)s when 20nsonpared whihcHhe:$ape aupoghLi on

W t hout ompatj bilizer. The present invention provides a conposition

conprisiﬁé péﬁxﬁﬁﬁipdﬁﬁs e wetyreatben . §$ont99 PEOBOIPar EELHY LRELGt of a

styreni c pol yweipdh)ies f’d’c?)nﬂ?ile ;[j@rcﬁ:lf.h@i\j?t§t%)ﬂeﬂ\@di:gﬂ%i9ﬁsélﬁ%eg éa;#gg(?)siggl ng
opol ymer nt ai nj,n ol yam de ocks, ol yet her ocks

ngegti ;I ly gctqheyl enaebcg&%)m er}/tjﬁ?ﬂ‘ni tsag%éﬂﬁls-ol)o- ,%/131‘?1?19( O PBePdg anon-

conpat i bi | i zérurghosers firzed bfeckncopdt yhess noenprdesi nfpwaid | east ehen

pol ymer i zed el GO | sbiga SEXI P1LeARYA2L LWAARE 9Pe 1 PYUSIRLI 7L B! ock
conpri si ng met hyl methacrylate, the o ' ‘

1 obtain styrenic resin compositions which comprise a
styrenic resin and a copolymer containing polyamide
blocks and polyether blocks, and which have excellent
elongation at break, excellent tensile strength and
excellent impact resistance (Charpy notched), when

20 compared with the same composition without

compatibilizer.

The present invention provides a
composition comprising per 100 parts by weight:
25 - 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
30 units —(CyH4~—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.
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



(B)/ (O ratio by weight being between 2 and 10. 35 By way of exanple of
.styrenic polynmer (A nention nay be nmade of pol ystyrene, polystyrene

nodi fied by elastonmers, random or block copolynmers of styrene and of

di enes such as but adi ene, copolyners of Styrene and of acrylonitrile (SAN),
SAN nodi fied by elastoners, in particular ABS, obtained, for exanple, by
grafting (graftagsyyapitzaleor)SA0H  stS3AMemeodntiedripyoriltsitbeeas, an

graft-base copppsed,ofpodydbut adieng, of ¢ but ad) aglyl Quitadlg
copol yner, aﬂ%pb | ends %f SAN and of &%% fﬁg gggv nentloﬁgd%giasto rs may

be, for exanpl@rAEPRPOLYBBFEGRALPBA P VLKA AR OPPrFREDEGEBAE AN
et hyl ene- propy| gnef etiass@neshpo EPOM Eapbl o¥laki®BnkObr of butadiene-

hyl I di bb t hyl | ene_10 di ene elastoner)
0l ybut adrenc CALT I 119 1 SooBLVART endnBogHRRIEY .o poPi soBRoRE

i soprene-acr yThe abovementmpneyneﬂastnmpaetmeqdawe,Af@ﬁyehem@melnnaai
pol ystyrene C@m%fé% i?ﬁatrgé50f1¥%ﬁ§¥éﬁ [F} Q&gyndln r ubber nodules

general ly conprising pol ybut adi ene ovenentlone% Eoly rs (A,
part of the s%%h!%ﬁﬁeTﬁﬂPHmﬂfﬂébl@d@@tﬁyﬁansatEPQMed(ahbMﬂﬁﬂ&tlon for

of "2l bhac et hyl S r Snd BT e?d"%r% e TR R e T
of al pha- net ene an e (nmeth)ac

conpri sel ﬁe d%]o?ry%e 7 amo@pl 3’%;9(\’1 Hérri on W%@nﬁﬁéélﬁf‘

st yrene- aIphémﬂ&&d@énestybpneymemolyq@%Eylﬁﬁyﬁ@ﬂQSChh@b?&b%@eﬁ%r@Q@DJyWErS
st yrene- propy, cop st yr ene- but adi ene copo

styrene- |sopHLﬁgg%%pogyﬁgE %égtyﬁenepef UL2ht ori B3 oﬁ@lfﬁ%r&mpaCt
styrene- V|nymQ%XﬁﬁﬁnﬁmmpokymEmiSlmgyrene alakeylixacr pifat e poagsicyrens

(methyl acrylat o sl ﬁ actybipd e, Dby ac ry'ggﬁ%ggsﬁgt h;g%ﬁacr henyl

acrylatei styrene a nethacry ate copo | at e,
et hyl ha

In the abovementicned polymers (A), part of the styrene
may be replaced by unsaturated monomers copolymerizable
with styrene, and by way of example mention may be made
20 of alpha-methylstyrene and the {meth)acrylic esters. In
this case, A may comprise a copolymer of styrene, among
which mention may be made of styrene-alpha-methyl-
styrene copolymers, styrene-chlorostyrene copolymers,
styrene-propylene copolymers, styrene-butadiene
25 copolymers, styrene-isoprene copolymers, styrene-vinyl
chloride copolymers, styrene-vinyl acetate copolymers,
styrene-alkyl acrylate copolymers {(methyl acrylate,
ethyl acrylate, butyl acrylate, octyl acrylate, phenyl
acrylate), styrene-alkyl methacrylate copolymers
30 {methyl methacrylate, ethyl methacrylate, butyi
methacrylate, phenyl methacrylate), styrene-methyl
chloroacrylate copolymers and styrene-acrylonitrile-
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, (&) could

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



met hacryl ate, phenyl nethacrylate), styrene-nethyl chloroacrylate

.copol yners and styrene-acrylonitrile- alkyl acrylate copolyners. The
content of conononers in these polyners is generally up to 20% by wei ght.
The 35 present invention al so provides-higgh-nelting-point netallocene

pol ystyrenes. Wthout exceeding the scope of the invention, (A) could be a
bl end of two or nore of the preceding polyners. The styrenic polynmer A

preferably c i . % b i f st ne. | f the.styrenic
ol ymer 15 SR SETBRBEE B et Al B CRer A ar PN el hE  oF
styrene. The Pot yler ¥giBhicont aistivrgnsol yahi dbebldokerdm ppoyyerhérs bl ocks

are the resulda@f copghycandsnsationaielk W8 naldy Teachiveepghyande
sequences wWith 10 termnally reactive pol yether sequences, exanples being,

inter alia I5t¥Ye#Yani de sequences having diamine chain ends with
pol yoxyal kyl ene sequences havi ng di carboxylic 15 chain ends. 2) Pol yam de

sequences havyj,ng dicarboxyli hain ends . with | yoxyal kyl eng sequences
havi ng di ami n%hgch%?%ylélﬁﬁé agg(iobtcéal ete@(f'l\}lnag cy%%&%ﬁy%t i %b’l"ﬁﬁﬁ And’

hydr ogenat i orpo¥yeatipira- bieghsdidnr kgl ateech 120 af i ghabily cpokdpasypalikyl ene
sequences kn a | yether di - P ] eq Vi ng,.

di gar boxyl i cq%{:\ﬂai %egﬁﬂgéqwquh Eg%i;g%%érd?%%g}?érgﬁ%épro utts %gst ai g%éhi nthis
particul aP cdsermididl pol yerlEdsst er apd desheThe sXBiauRst y neesafB)Legr e
advant ageouslpye pig t Mstd¥peridhe pol yam de sequences having di carboxylic
chain ends derive, for exanple, fromthe condensati on of al pha-

onmega- am nocar boxylic acids, of lactans or of 30 dicarboxylic acids and

di am nes in the priesenaeidd fequbesdoxyding agidmbse cbabbnr egykatath

polyoxyalkylene sequences having dicarboxylic
15 chain ends.

2) Polyamide sequences having dicarboxylic chain ends
with polyoxyalkylene sequences having diamine
chain ends and obtained via cyanoethylation and
hydrogenatiocon of alpha-omega-dihydroxylated

20 aliphatic polyoxyalkylene sequences known as
polyetherdiols.

3) Polyamide sequences having dicarboxylic chain ends

- with polyetherdiols, the products obtained in this
particular case being polyetheresteramides. The
25 copolymers (B) are advantageously of this type.

The polyamide sequences having dicarboxylic chain ends
derive, for example, from the condensation of alpha-
omega-aminocarboxylic acids, of lactams or of
30 dicarboxylic acids and diamines in the presence of a

dicarboxylic acid as chain regulator.

The number-average molecular welght Mn of the polyamide
sequences 1s between 300 and 15 000 and preferably

35 between 600 and 5000. The weight Mn of the polyether
sequences is between 100 and 6000 and preferably
between 200 and 3000.

The polymers containing polyamide blocks and polyether



The nunber - aver age nol ecul ar wei ght M of the polyani de sequences is

bet ween 300 and 15 000 and preferably 35 between 600 and 5000. The wei ght
"Mh of the polyether sequences is between 100 and 6000 and preferably

bet ween 200 and 3000. The pol yners contafzning pol yam de bl ocks and _
pol yether - 7 blocks may also conprise units having random distribution.
These pol yrrerlslcmalys be mprepardd i a ccsrignﬂsieane@uﬁtrseacwa@rin@f t ke npehyet her

and of the th yam.de_bl ocks. 5 For a reaction
may be carri edl ou{Sét}'{s‘?lnég;rT pof?gg%erg]og m% S| adtdm (& a}ﬁrggﬁﬁsdom? &- ani no
acid) and a WiTcittndRin rekpdtater iaf t H:élqor gsdneehaflr aand t tife waker .

This gives a MBI FRVA NG 1RS S 4 yether blocks and pol yam de
bl ocks of verpflﬁvarl aObI e |ength, aynd lales?h%% ng the various reactants

random y Sdistributed al ong the polyner chain, having reacted in random

fashi on. 15 These ainglef,S CONLAIaHHIGPOkANI de bb@&&ie@ndoml Yusgher

bl ks which_d r| fr m.t he c condensatl 0 ol yam de sequences and
pofgletshers prpegL OP?/]l oud| gg %Ifnr dita gf'?l% R REEL |%Tﬁllﬂ%v€glfj or

exanpl e, ShoragdD Iaar dmessés @i o omglﬂatbﬁt w&an 2he antk Xeribe and  a
advant ageouslyy, hetween. 30 ang ;70 ‘gﬂpez%g%e#"ﬂ%” nsf!]%: VI cgggtextrlgmgen 0.8

and 2.5 neasured In neta-cresol an‘initial® concéent n of
0.8 g/ 1080n1 PoRyetEs bhgclhe pedweedvsmade 30qcies5©f undey aalroaulef 1

kg). 25 The pelrygihersh®l apkockavang eiHdhers risad az_seé@teé{m? a csiaﬂ‘j!

copol ycondensed wi.th the car box lic-term nated  polyam de or “are
am nated and tZPID lB%I Pet HBRd] z%lﬁaﬁé’s M%d@%‘é‘ée% iR the

carboxylic random fashion.

15 These polymers containing polyamide blocks and poly-
ether blocks which derive from the copolycondensation
of polyamide sequences and polyethers prepared
previously or from a one-step reaction have, for
example, Shore D hardnesses which can be between 20 and

20 75 and advantageously between 30 and 70 and have
intrinsic wviscosity between 0.8 and 2.5 measured in
meta-cresol at 250°C for an initial concentration of
0.8 g/100 ml. The MFIs may be between 5 and 50 (235°C
under a load of 1 kg}.

25
The polyetherdiol blocks are either used as they stand
and copolycondensed with the carboxylic~terminated
polyamide blocks or are aminated and then converted to
polyetherdiamines and condensed with the carboxylic-

30 terminated polyamide blocks. They may also be mixed
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 blocks and polyether
blocks are described in the patents US 4 331 786,
Us 4 115 475, U3 4 195 015, US 4 839 441, US 4 864 014,
US 4 230 838 and US 4 332 920.



30 term nated pol yam de blocks. They may also be mixed wth precursors of
.pol yam de and a chain regulator to make polynmers containing polyam de

bl ocks and pol yether bl ocks having randomy distributed units. 35 Polymers
cont ai ni ng pol yam de bl ocks and pol yet heg -bl ocks 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 23 838 fams tUSmb@Bdna0. ofntadﬁrnnemmmﬁﬁ!nené @Bl@ﬁgidg

i nvention, t d ue di oxyl i,c ailn en erive,

f or exanplenﬁ?roﬁ¥%%% ?8%3%%5 &%gir%$¥%?9%a(%%%gb éﬂ?ﬁo ‘%%Pﬁ%xyﬁlé aci ds,
of lactans oﬁ%ﬁmRﬁ%mr56¥V1|EhamGﬁﬁ@ﬁ%ﬁﬁt%@@nﬂﬁbsaﬂphahempgesemaeoef a

di carboxyl i ¢ cGibxchiad Na&egyl aber . 1§ytéli@é’ QE @@@i@a@& g
anlnocarngyl i'ds, mentj on may be made o am noundec 0|c aC| and by

ic a
way of exanpl&hf 8éaWéBFaml%ﬁPFonpﬁ%§/e%%en&§e df Herdozetldn angid
Iaurolactan]cjmﬂJﬂOrbguWayo@f ergnph ey of o fli e\ | @ rachdpABRNLERaDRY be

made of adi edi oi_.c.aci d and_dodecanedi oi acid, and by way
of exanpl e g ?§%¥H39%§ﬂg, aCl beé nﬁaggb?nheiﬁﬁéth SenedPsFi ne°tThe

pol yam de bI@@E@Q&ﬂﬁeQﬂmmwna@@mhshyxtdnpoﬁfw of ew@mp&éQOBraofaay?gntG f
The 15 nelti iRt oRfy t I e SO at o
thg cop lﬂQnﬁqomll H%geri%zll%&@fq%%%r fg&?@% %mfl lgﬁo%gc? Pa 1%%r of
PA 6. Der%nd &g Wt% ﬁéﬁﬁl?éeofof( Alicarbeanl be agef.iutrnetn@uspsae nP ke

copol yner (Bjnatkose nwlitding aﬂﬁd‘t décézees:sléwhaém Oéﬁt?rdééeéé{ﬂég Qﬁgf adi ng
(A) during the |n e second

corper.ation nd this . is the subject
and third efb néﬂ&g&? tﬁéylﬁf Qﬁ¥%ﬁél%§/ QBmPﬁea“§@6éﬁ@ gimbdpPeent of
t he inventiomgdemaﬁxﬂ@%HmGMhysemuaﬁm@sn@reThhe;kg?@hhdy widensats on of
one or nore m oxylic acids.,and/ or e 0
| act ans haV|ﬁngH%a%g%%%1% C%%ﬁbéﬁxgtoﬁsnygo?hég 8Fe§5058%6f §§dpﬁ%?boxyllc
acid haﬁﬁhg PESMLAGt PQnt of these polyamide sequences, which is
also that of the copolymer (B), is generally from 10 to

15°C below that of PA 12 or of PA 6.

Depending on the nature of (A), it can be useful to use

20 a copolymer (B) whose melting point is less high in
order to avoid degrading (A} during the incorporation
of (B}, and this is the subject of the second and third
embodiment of the invention below.

25 In a second embodiment of the invention, the polyamide
sequences are the result of condensation of one or more
alpha-omega-aminocarboxylic acids and/or of one or more
lactams having from 6 to 12 carbon atoms in the
presence of a dicarboxylic acid having from 4 to 12

30 carbon atcocms, and are of low weight, i.e. Mn from 400
te 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 lithium salt of sulfoisophthalic acid,
dimerized fatty acids (these dimerized fatty acids
having a dimer content of at least 98% by weight and



30 carbon atons, and are of |low weight, i.e. M from400 to 1000. By way
of exanpl e of al pha-onega-am no- carboxylic acid nention may be nade of
"ami noundecanoi ¢ acid and ani nododecanoi ¢ aci d. By way of exanple of

di carboxylic acid nmention may be made efgadipic acid, 35 sebacic acid,

i sophthalic acid, butanedioic acid, cyclohexane-1,4-dicarboxylic acid,
terephthalicpmﬂﬁﬁraHMw bedngmlordidgdriamdial bndf sadd@isapidhal keiaci d

di meri zed fatggp % hesg; dinerized fatty acids having a dinmer content
of at |east 98@6by wei ght and preferably being hydrogenated) and
dodecanedi oic acid HOOC- (CH2) 10-COOH. By way of exanple of |actam

mention may lm\ nade ofr 5x§1ﬂ191@| gt aI%z@ctE‘Qm' apEaka6hama Fapeol aciam,ghoul d
be avoi de unless th de i puri i ed by renoving the capro actan1
nmononer mglc %ﬁé? QE%QE%mu t. 10 Pol yam de sequences obt ai ned

Vi a condensation of Iauro- Iactan1|n the presence of adipic acid or of

dodecane- di i d ht of , 750 hav t oi nt of
199 o0 152 it e aRdlng lhdel\‘q]n\}%‘??%n heoop]oYf%f%C? eib
sequences ar@UFHéiﬁé%ubW oﬁem@wdégsathen ofipablheasth momomer which

al pha- onega- Q@hﬁg@%r@gggby%e@pmqt@g qpe lactanm), at least one diamne and
at | east_ one dicarboxylic 20 acid. nhe al pha- onega- am nocar boxyl i ¢ aci d,

the lact® and the di carboxylic acid may be chosen fromthose ment i oned

above. The d@@ﬁwﬁalm&yéQqu@hdﬁélﬁhﬂdﬂhéﬂfﬂﬂd“%éﬁﬁ@ﬂ%hﬁféH“é% Pukg-12

atonms, or it.may _be .an ylic and/or ated cyclic diam ne. By_may of
exanpl es men |o%anay éﬁﬁ_grgpeﬁggao $%9%%eﬁ?éﬁlﬁé Hi peraeFaes

1- am noet hyl giipérazicnd, and having a weight Mn of 750 have a melting

point of 127-130°C.

15
In a third embodiment of the invention, the polyamide
sequences are the result of condensation of at Jleast
one alpha-omega-aminocarboxylic acid (or one lactam),
at least one diamine and at least one dicarboxylic

20 acid. The alpha-omega-aminocarboxylic acid, the lactam
and the dicarboxylic acid may be chosen from those
mentioned above.

The diamine may be an aliphatic diamine having from 6
25 to 12 atoms, or it may be an acrylic and/or saturated

cyclic diamine.

By way of examples mention may be made of hexa-
methylenediamine, piperazine, 1l-aminoethylpiperazine,

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

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



30 bi sam nopropyl pi perazi ne, tetranethyl enedi am ne, octa- nethyl enedi am ne,
_decanet hyl enedi am ne, dodeca- methyl enedi am ne, 1, 5-di am nohexane,
2,2,4-trinmethyl 1,6-di am nohexane, diam ne pol yols, isophoronedi am ne

(I PD), nethyl pentanet hyl enedi am ne (MPDN)o, -bi s(am no- 35 cycl ohexyl ) nmet hane
(BACM, bis(3-nethyl-4-am nocycl o- hexyl)nmethane (BMACM. In the second and
“third enbodi reminf grepdohient | e tdeseari dus carst t tent sbakinhhea

pol yani de_sequence, rwomtlgoem'fs@&@pgﬁa' 90, 25each0380 1 Beprdep 1@ obtain

a nelting point b om1150 and advant ageous
Low nel ti ng- pBichtl ool vt deal e deetnt b‘é@lpolhamh‘ée%’)a@éﬁt degsrab4g3 975,

DE 3 730 504,irb US £n459 23 QteBE% s?nﬁu@r@p@%§|@ﬂ§ ofltbgbgo?%blgggnfs are
utilized or e hlocks o may_al so be the copol yners
descri bed tﬁg%gaﬁ%%%%%» faw% BBW?eP&@POEFg8P§ ﬁé§ FRPr ESBATIFHERTS to 85%
by 10 meighwnﬁ QEﬁllzémefpﬂlyﬁ@uﬂolyammaenﬁyocbﬁtaEn By .t s(®f hgeyt han
the ethyl ene gxi dg units O?ﬂ'og' ;éry des yltro yilne %X'ﬂgeg cg'f(:o'

polytetrahydro uran ( %6 po r anet iyl ene gl sections
within the chain). Slnultaneous use may al so be nade of PEG 15 bl ocks,

i.e. blocks %@Iééwgméretﬂwc@&e ﬁéyderewés%nt PE’go}a' %Ck§o '85@ yocks

consi st pyl ene oxide_ units, bl ock
consi st i ﬁg oiwe tr et W5l end G yR:Q)]rY%WQ% szaP§155t é?aﬂecpwa)ﬂtfét ldalts

hydrof uran. datdrs aduant%g@mﬁ‘ﬁrwll@&e @SuaEG bhoeks o, 20 @hlllalsocg§

obt ai ned by et hoxyl ation sphenal_s . IS ese

product s are%ﬁgggﬁﬁaﬁj?W%&%a?ﬁnPf ﬁ%?ﬁ%%iﬁchA%ggﬁﬁﬁﬂ1 éh ?@? 8r
bl ocks in (Bp ispabvast egrestisyyehe omgl@ded SOQ&bylmmsgrmuuﬂhlmB) thsad

prefe;gg'% faﬂgh%§ L 0g30% t2ReE08 cggglygg&s gﬁsgheb nvﬁn&lonogayPEE
prepa 5y bl%cks, i.e. blocks consisting of ethylene oxide units,

PPG blocks, i.e. blocks consisting of propylene oxide
units, and PTMG blocks, 1i.e. Dblocks consisting of
tetramethylene glycol wunits, also termed polytetra-
hydrofuran. Use is advantageously made of PEG blocks or

20 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 being a single-step process.

The two-step process consists firstly in preparing the
carboxylic-terminated polyamide blocks via condensation
of precursors of polyamide 1in 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 &



means permtting |inkage of the polyam de bl ocks to the polyether bl ocks.
_Essentially, two processes are used in practice, one being a two-step
process and the other 30 being a single-step process. The two-step process
consists firstly in preparing the carbaxyld c--term nated pol yam de bl ocks
via condensation of precursors of polyamde in the presence of a 35

di car boxyl i ¢ diciadrtshaInia e@fuicat bt , iandsklkden,n ierkcaas,$a¢nttid s¢epectntaddi ng

the pol yet her ds@ofa{fara@ér the BISGILSOTSoRE P Seughs Q! 'y
%I ﬁé 18 car (J‘J

| actanms or al pha- omega- am Hot c acl |c acl
added. |f théglrecurbves bﬁ@ﬁ@@ﬂvé@c@ml%@ aCf- Hrlefe:ilraiahboﬁy@mcm@l dit

is used in exgessgomd fﬁépg%sggret ke vl 9ipG Rigo Nkt rﬁfh@frég(@tgkaﬁbﬂﬁa The
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and bei ng maintrahned fTite aboabsuehasr S1oWly pfasss® t6 stavkyheeddced to
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has been pr dyar exkanttie folry etriteroraricvea hoatra.yst are then added. The
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first, ahfl tECEs rEaRti 6ATBPXYheCTERRIARRLEN gPedpenélet herawl yeenar and
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such reactlon of the terminal OH groups of the polyether and
of the terminal COOH groups of the polyamide begins
with formation of ester bonds and elimination of water:;
water is removed as far as possible from the reaction
mixture by distillation, and then the catalyst 1is

20 introduced in order to obtain the bond between the
amide blocks and the polyether blocks. This second step

is carried out with stirring, preferably under a vacuum

of at least 5 mm of Hg (650 Pa) at a temperature such
that the reactants and the copolymers obtained are

25 molten. By way of example, this temperature may be
between 100 and 400°C and mostly between 200 and 300°C.

The reaction is 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 is 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



that the reactants and the copol ymers obtained are 25 nolten. By way of
.exanple, this tenperature may be between 100 and 400C and nostly between
200 and 300C. The reaction is followed by measuring the torque exerted by
the nolten polymer on the stirrer or byi2measuring the electrical power
consuned by the stirrer. 30 The end of the reaction is determ ned by the
torque val udcomular gell (PBWer vahue.whiheh camal ysdpriesatafd nediaanibel ng any

mat eri al maki i 4 i t t pal yam ks to,t ol yet her

bl ocks vi a e_zgtqe_droitl}lier%gt js(%n. IEeﬂg%t %l%fst Rf sa{;a va%f%%gp@sﬁ ydé?ggg_88¥rvatl ve
of a metal (MPEKESEn ¥rmnat her gbsapchefmed kyly nadiard lam haviconfummand
haf ni um By wayoof24examped Qftomsderivative nmention may be made of the
tetraal koxi des conplying with the general - 12 formula MOR)4i in which M
represents titanium zirconiumor hafniumand R, identical or different,

i ndi cat e | i néxamplelr anthetheal R)HC,; a8l k@l S th/jl idag ré’f\;\'ﬂ}(’]@@ hth?lhi% cgg_@onl .
atons. 5 Exanpl f. the -C24- al kyl. radi.ca non I, e adi cal s
are chosen fg}radgﬁs:eaqtsetI?aggéo%a%sse%sgaraghecafﬁ%%gkpﬁl%ﬁé ﬁ’r‘?t?(f%sgs

accor di ng t oceleéliysEentinomn har @rqmdwlaccslltﬁqmrlg ptr@pt{fhe ixzﬁ@m*?p?/ﬂx, ?beltyl :
et hyl hexyl , yl, cyl do e ppgtenrre S are
the tetra |kf)ﬂ>%tg§§’fo?gﬁ Fon %%@%’di ?%??fﬁf’m.fde%?. Ar "o FeeRuhe “are
t he Ci- C]/Ea}]fal RerYiladi ¢afecyl parterafdedeexbnpllés oprefiessedat adyal gshs e

T e ey
15 H (OC2H5) .4, .k 4, i . |

procesg acco%L F%lfzsgt het Flﬁ%(gﬁﬁeﬁl%’na?/r%ﬁﬁestCS‘cﬁﬁéla}kﬁfl ofitd bra hor e
tetra- al koxPdesidefamed:abpieof of ormdse MERY Bysts may abspo@i;beg, formed
by conbini ngzpN8-9LoP0ES O tNESRAELI A" 2:(0CsHI)s,  Zr(OCeHis)s,

15 Hf(OCZHs)g, Hf(OCqu)q, Hf(o—iSOC3H7)4.

The catalyst used in the process according to the
invention may consist solely of one or more tetra-
alkoxides defined above of formula M(OR)4. It may also
20 be formed by combining one or more of these tetra-
alkoxides with one or more alcoholates of alkali metals
or of alkaline earth metals having the formula (R10) oY
in which R, indicates a hydrocarbon radical,
advantageously a C:-Cys—alkyl radical, and preferably a
25 C1—-Cg-alkyl radical, Y represents an alkali metal or
alkaline earth metal, and p is the valency of Y. The
amounts of alcoholate of alkali metal or of alkaline
earth metal and of tetraalkoxides of zirconium or of
hafnium that are combined to constitute the mixed
30 catalyst may vary within wide limits. However, it is
preferable to use amounts of alcocholate 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



al koxi des with one or nore al coholates of alkali netals or of alkaline
.earth nmetals having the formula (RIOpY in which Rl indicates a
hydrocarbon radical, advantageously a Cl-C24-alkyl radical, and preferably
a 25 Cl-@B-al kyl radical, Y represents arg alkali nmetal or alkaline earth
nmetal, and p is the valency of Y. The anounts of al coholate of alkali

metal or of dhalahechebatd(setaf andadt mttraaaldqoMﬂesmélzhéceamum or of

haf t hat [ I tyt ataly vary
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netal, or elgeffradiey endtweaiy mf03 hewd ety aal kodidels)grand of - 13 the

al cohol ate(s) of alkali metal or of alkaline earth metal if the catalyst

is formed by conbining these two types of conpound, advantageously varies
from0.01 toBYs%wby wel ghkavpleheodn witliee ofletireadi vas boxernitd dn pmbkyani de
with the pol yoxal lod engdal yea! . (330 bs1dreberabhy balpeen %25 apg 2% of
that wei ght. By way of exanple of gerl vatives, so be
made of the A4t Bl amethet SPLER), Oﬁ n Iﬂ) e o%ﬂaprgﬁélgalat@d)f ap®) with

an organi c a&h¢ aedmplibe ceAptex sal tenhof dhesoxigge qfry(Mynandiorfbe
hydr oxi de of [F (;Lo an| C .acid. The organj ¢ aci d may advant ageously
ci

be formc aC|h((§Mr§8‘ét hivhi CHAE HetYr i actBIaRaF e?Fédaci d,
caproi ¢ 15 awiad, ca;bvayxht&gmsllyl abei c J‘ammi.c nyatstli ¢ awedic pakpidj c acid,

stearic aCldpr%E§5%1%9|gclh'n0$§t§r 301d valeric acid, caproic

15 acid, caprylic acid, lauric acid, myristic acid,
palmitic acid, stearic acid, oleic acid, linoleic acid,
lineclenic acid, cyclohexanecarboxylic acid, phenyl-
acetic acid, benzoic acid, salicylic acid, oxalic acid,
malonic acid, succinic acid, glutaric acid, adipic

20 acid, maleic acid, fumaric acid, phthalic acid and
crotonic  acid. Acetic and propionic acids are
particularly preferred. M is advantageously =zirconium.
These salts may be termed zirconyl salts. Without being
bound by this explanation, the Applicant thinks that

25 these salts of zirconium with an organic acid or the
complex salts mentioned above release ZrO™* 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 UsS 4,332,920, Us 4,230,838, Uus 4,331,786,
US 4,252,920, Jp 07145368A, JP 06287547R 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



| i nol eni c acid, cycl ohexanecarboxylic acid, phenyl- acetic acid, benzoic
.acid, salicylic acid, oxalic acid, malonic acid, succinic acid, glutaric
acid, adipic 20 acid, maleic acid, fumaric acid, phthalic acid and

crotonic acid. Acetic and propionic acidg are particularly preferred. Mis
advant ageously zirconium These salts may be terned zirconyl salts.

W t hout bei n-WdoilreP hyredess edpbanabednabble . Agd i et ptltoksotBab 25
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of the produéﬁ@iﬂ%ﬂw%%?%irconyl acetate. The anount to use is the sane as
that for the MOR)4 derivatives. 30 This process and these catal ysts are

descri bed.i n _the atents US 4, 332,920, US 4, 230,838, US 4, 331, 786, us
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4,252, 9207 J SORE L) B RSN Haf EP1513919. PEYeEharr bpeks to t he
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m xed, i.e. rec o] o] | yvam de, .the dicarboxylig,acid chain
regul at or, tﬁgggb ﬁgkﬁgf gﬁ% &ﬁgggéﬁaﬁﬁﬁqt & %%Qi?%3§sgéﬁar HBtegtalyst
are the sane3@®Nhodds npogmeri4chewn, st bpvpngcessadesdri bed abndem | f the
precursors offggpaloyam de are only lactans, it is advantageous to add a
little er. 5 The copol yner essentially has the sanme pol yet her bl ocks

and the me pol yam de bl ocks, but also has a snmall fraction of the

various reactaet s geandan ys disbséduted nakesd,t Mt@lols\ﬁﬁriﬂl;ﬁi Ny hayi ng
reacted in r%ﬂgo@if%%ShEO”' %pt$g$ reactor is closed and heated, wth
stirring, as in the Tirst gt T1E IR REPF P DLECHERRT | Beavabove.

The pressur eThkratpdesshops thstbetaeehops ands 3Bebaken 5 and 30 bar.
Once the pressure increase has concluded, reduced

15 pressure is applied to the reactor while maintaining
vigorous stirring of the molten reactants. The reaction

is followed as above for the two-step process.

The catalyst used in this one-step process is

20 preferably a salt of the metal (M) with an crganic acid
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 Dblocks essentially consisting of

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

The compatibilizer € may be 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



Once the pressure increase has concluded, reduced 15 pressure is applied to
.the reactor while maintaining vigorous stirring of the nolten reactants.
The reaction is followed as above for the two-step process. The catal yst
used in this one-step process is 20 praferably a salt of the netal (M
with an organic acid or a conplex salt of the oxide of (M and/or the
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The pol yneri zed bl ock "conprising styrene genera gl as ransition
t enper at ife dBBve BOKTSHEeDr F@b| ycotmpt$ s astyrene 508y byahepght of

styrene. 10 Tthenpalgurerized blLagk+GeAPEKSI NG pehylgene rrﬁ%@&{ﬁped conpyi se an
unsat ur at ed epoxi de (obt ai,necg by copolynerization), this latter preferably
bei ng gl yci cﬁ% AR The Uhsht urii et epox HRI®E3P e  phPesBAt in a

proportion ofglfycmyl Od&thachbPibyewemrglet unsaturated epoxide may be
present in a proportion of from 0.01% to 5% by weight

15 in the polymerized block comprising styrene.

The polymerized block comprising 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,



15 in the polynerized block conprising styrene. The pol ynerized bl ock
.conprising nethyl nmethacrylate generally has a glass transition

t enperature above 100C and preferably conprises nore than 50% by wei ght 20
of methyl nethacrylate. The polynerizedily ack conprising nethyl
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copol yneri zation),and his latter preferably being glycidyl methacrylate. The
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by wei ght in the g%rgﬁnggggcgﬁgckgﬂ@BHpr |n88hgfﬁyléﬁ§{ha8E§F¥F 1The

bl ock copol yner canyrdising sthkeaast anehpoasynﬁr-lca@doh@b@we cgipriigiyng
styrene and at |easihone pely %;I%rc‘&%i% 30 gh%éx‘éﬂgpﬁ' HQcQ‘EéBX

met hacryl ate may al so be With a unsaturate epoxi preFérany

gl yci dyl ﬁethacryF%h%?lqﬁﬂ-may S C Bt 0f - @ﬁ@%@%ﬁb@@@repoxgé§01ﬁﬁht|on

rra% 35 be hmade o:‘z; Teﬂmagwdﬁ@w%r&%ﬁrﬁ@%@l H@Bi}rb&dgg: yci dyl
et hers, such as a y ci.dy [ gl yci dy

nmal eate and gl ycidyi eé?l g%d ZoRYS d’)ﬂ %(%é“teﬁ)%car ate, - 16 and
the alicyclic glydahhoxxuﬂms and alicyclic glycidyl ethers, such as
2-cycl ohexene gl ycidyl ether, diglycidyl cyIohexene-4,5-dicarboxylate, 5
gl ycidyl cycl ohexene- 4- carboxylate gl ycidyl 2-net

hyl - 5- nolBor Aenetbe c rliowky | a@epBheli iif glSFoirépe, part of the styrene

ci s- endo- bi cygl E%:%éﬂréké&“ﬁ§e@ﬁsgtérg%edcﬁ6Q8%¥£§t@o égthrEQQbQEOCk
conpri sing StJﬁﬁQFﬁ art of the styrene_ may be repl ace unsat ur at ed

nononers cop A \ith R WdheOt a?l?ﬂanW%?l%‘idﬁ%YebﬁeW@fi@n may
be made of afphaprei-mdtdiwreneard dhe (et ek ydd ey est eestet 8. 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 copclymers, 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, butyl methacrylate,
phenyl methacrylate), styrene-methyl <chlorcacrylate
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;



this case, the block conprising styrene is a copolyner 15 of styrene, anong
.which nention may be nmade of styrene- al pha-nethyl styrene copol yners,
styrene-chl orostyrene copolyners, styrene-butadi ene copol yners, styrene-

| soprene copol yners, styrene-vinyl chloniyde copol ynmers, styrene-vinyl
acetate copol yners, styrene-al kyl 20 acryl ate copol yners (nethyl acryl ate,
ethyl acrylate, kutglibaocyl atanolosted aocmplasengphenyibmapgoylaterene

t - al kyl t copal r a te, .ethyl
et hacrylat e but oo iy acboBk b IR (Y e TR he 2Ly Ehe ety
chl oroacryl ate 25 Sdofsoidpems tded thatenie- acryl onitrile-al kyl acrylate
copol yners. |n particgbgliock m%bﬂﬁ%oryé%ﬂyéﬂéﬂﬂ8d5ﬁ%¥ﬁqubiﬁnwﬁﬁﬁhg? a

bl ock of 30 polymer. of styrene and a bl ock of a'p .

net hacrylgte; a did I opoPYrEY e bnpiSiasichgCaP el YBRT ofed Npob yAEF eBf
styrene and a bl oek tof qaeias@yat Iﬂwthaﬁﬁ{yh@ﬁ:rew alt e- co- gl Iycl dyl met Ihacryl at e_)i]I
35 - a diblock styreng. pol r-nmethyl methacrylate pol ymer copol yner, sai
copol ymer bei ng g%bftgag?ﬁ% h ¢iSRS §$ﬂﬁetﬁ88¥§95989 a‘%ib%&@?atopgfyner
conpri si ng a honopollysttyremne - dol-odly cdnid la hehbpotyhet oylamet hacbybake

bl ock; - 17 a di hlogk1CoRA! eGP Siag .a homopol ystyrene block and a
bl ock of_ pol y(methyl “methacrylate-co- dlyci dyl met hacryl ate); a dibl ock
honopolygfyréne-hénop%¥?h%@hy¢ GRANYTS acr gpapeiedpel yreer, bdaick copbl ymer
being grafted wi bblgrlswr@yﬂe—w—gq Yy gtie; met Radl- Pl 9€K GORE! ¥mew: Goppri sing
a bl ock of polyst%rene-co-gH¥?| ¥ Tethacrylate and. a bl ock _ of pol ynet hyl
met hacr yl at e: o p methy 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, 1,3-pentadiene, Z2-phenyl-

25 1,3-butadiene. B 1is advantageously chosen from the
poly(dienes), in particular pely (butadiene),
poly{isoprene) and their random copclymers, 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



10 - a di bl ock copol yner conprising a block of polystyrene-co-glycidyl
.methacrylate and a bl ock of poly(nmethyl nethacryl ate-co-glycidyl

nmet hacrylate). 15 C nay noreover also be a triblock S-B-M copol yner, S
representing the polynerized bl ock corprissing styrene, Mrepresenting the
pol ymeri zed bl ock conpr|5|ng met hyl nmethacrylate, and B representing an
el ast omeri ¢ bl Chavidrgtaydhasylt r ansiviliace t énper &0 ur ehydgdxbetbwl5C, 20

pref er abl y. belcyw 06 And 11 Piied o5 2Ly el Y - 40Gdhe) JROREE pugpd 10

synt hesi ze the el ast OITEI‘I c may be & diene c rom adi ene,
i soprene, 2Bty %@tqﬁﬂ 4 %lﬁj@gya@ﬁ@gepug_lpfemsg@‘, -ene, 2-phenyl 25
1, 3-but adi ene. B is advant ageousl y chosen fromthe poly(dienes), in

particulag p (but adi e %}é 0 rene and thelr random copol yners, or
el se fro%n tﬁlé]y aEﬁPg}( p&p‘? gbéyp ﬁ% bgendtEd L holy( dt efiek§? YAnmong

t he pol ybut adh@mﬁ,eriet. |s 30 advant ageous to use those whose Tg is | owest,
e.g. 1,4- polybutadiene with Tg (about -90C) |ower than that of

1, 2- pol ybut adi ene f about 0C). The bl ocks B may al so be hydrogenated. This
hydr ogenat i off f&Yc iredoget by t he usual met hods. 35 The nononer used to

synthesi ze the el ast enarie bloskodk 68Yo BYm0: Denalnabhyls (Pt Besykat e,
gi vi ng t{u& following Tg F\(/alzues in brackets foIIovm ng the nane o
e

acryl ater”ethyl a® I& I putyl SE¥F§Pate B 185 (Badylodk et @l hexyl
acrylate (-85C), pydybxyedhiyhe,acind ate i(s 15Ch1anst et bylRaxer of
nmet hacryl ate ('10% I%u}n%t %crﬁl a%e i s advant ageously used. 5 The bl ocks B
preferably consis malynl P i y but adi ene. C nmay therefore be:

- an S-B- M trlblock 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
EP 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" @/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'% O.cm
measured to the standard IEC93.



- an SSB-Mtriblock copolynmer in which Sis a block 10 of a polyner of
.styrene, Bis a block of polybutadiene, and Mis a block of a polyner of
met hyl nethacrylate; an S-B-Mtriblock copolynmer in which Sis a block of
honopol ystyrene, B is a block of pol ybutlgdi-ene, 15 and Mis a bl ock of
honmopol ymet hyl net hacrylate. Wthin the scope of the inventionis it
possible to US¥ 8ReudE Wit e(Rbifal i Bisl i gdrant@yousThe fmmata bidi 3er C may

in particul arpde Prepar ed-hy pgeegrglfl e@frﬁgj cﬁﬁd‘% bty Y EE ﬂnz% en

met hods |ntg prese ce of astalefreer ni troxi de)
followi ng th eoprlpr‘?cq plI"¥ & t B@hteackifng @9 - EFhe2771BY/ (The SBWEOmaySbe

obt ai ned by amvanitageou2s roudwserThe deyel o of Tigdt bbbt CoPr@pﬁﬁt 'tgiié
i.ncreasesg W|t “&{b tgr r1t)ortlog Of{#ﬁ‘% 8ng for_equal anounts of with
the pr oportl S S AT N8 ¥x Phe sUp e§8nt5lﬂafﬁ§ b30 Wt'dl RETto the
appl i cati on, lgefrardrscdwivdidie gifveromgoesiitiediudi ng a proportion of (B)
sufficient to obtain, 1in the final conposition, a surface resistivity

bel ow 5.1013 S2/0 measured to the standard | EC93. Accor di ng to 35 the
appl i cati on, "priérér dhce sqane et gihvenineennidndingis appsepot¢i bo aﬁd( B)

sufficient teigiev@lthe fingdrs corm@gu[cl on Q:a\cqj Uume nesi; szd vity ]t% ?:)w 5.1016
Qcm ured t he standard IF The amount o ‘(B) + ?

advant ageousl flln%(?rﬁc%ntgo et (gl §5b?(’5r pAHOSTSL (fhoeihd prEPerabl y
from10 to zab;aer 30:=B80 pastsbdiifdys. Ebat(B)u/v()C) 1D +Stardants

advant ageouslLy jpetyeen 4 and 10. The amount of Cin the 5 conposition may
be fromO0.5 to 5 partsnby wei ght per 100 parts by wei ght of conposition.
Wthin the scope of the invention it is possible to add

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 (Q .cm)

- Rs: surface resistivity (Q/0)

- HO-TEMPO: 4-hydroxy-2,2,6, 6-tetramethyl-1-
piperidinyloxy usually marketed as 4-hydroxy
TEMPO;



mneral fillers (talc, CaCO3, kaolin, etc.), 10 reinforcing agents (glass
.fiber, mneral fiber, carbon fiber, etc.), stabilizers (heat, W), flane
retardants and colorants. The conpositions of the invention are prepared
by the 15 nmethods usual for thernoplasticcs, e.g. by extrusion or wth the
aid of twin-screw m xers. The present invention also provides the articles
nanufactured'thr133ﬁa[ﬁﬂﬁﬂﬂﬁrﬁyainﬂﬂnﬂtdhrvmaﬁngrqﬁhys ?0 o; thesehare
filnms, pipes,_ sheet or fax machi nes or
for telgpﬁones Tﬁg§%ollg§?' br V|Z%|ons are Eéﬁ%ﬁuﬁ t he exanpl es

bel ow. 25 - GVA: diBfci @Al rﬁ,ﬁtﬂﬁf&tﬁtwcﬁt ehrauamoghatiy; met hacryl ate; - SM
pol ystyrene- bl ock-\MH ymmamwﬁ@t&soxﬁwﬁm

pol ystyrepe- bIockqﬁgLynetQ¥ nmet hacryl ate grafted/copolynerlzed W th

gl yci dyl thacryl Sqﬂﬁﬁlﬂﬁﬂ%&ﬁqEHQQu@%ﬁﬁﬂﬁHOPy ‘PMVA:  pol ynet hyl

met hacryl at e; NMr melght aver age nol ecul ar melght - M. nunber- _averag((aQ
nDIecuIar mel e Slt 35 - .voI resistivity
cn) - Rs: ace reS|syEV|?gg¥g9}g?£ F%f%ENﬁﬁ? the "Skamples

4- hydr oxy- 2, @a@%%tetranethyl-l- pi peri di nyl oxy usually marketed as

4- hydr oxy ~TEMPO, pg 2341SEC SLghLa T US anCChr omBLBgLARDY:. | LARLS T AUl d
adsorpti on chromat ography; GPC’ gel perneation chro
nucl ear Hlgnetic FEPOHAREE: Has TENIfﬂP&nsﬁP@@Konoéle@?ﬁﬁﬁeﬁ1cﬁos@@§y The

foll owi ng ingredi entgy 1@ eivsedid N AJ0° EXamAE®S 5 kg (standard 1SO
1133:921). It 1is also characterized by a Vicat
point of 97°C (standard ISO 306A50). This
copolymer has a styrene content of about 95% by
15 weight. This copolymer is marketed by ATOFINA with
the trademark Lacgrene.
- MH1657: copolyether-block-amide having nylon-6
blocks of number-average molecular weight 1500 and
PEG Dblocks of number-average molecular weight
20 1500; the melting point is 204°C. This copolymer
is marketed by ATOFINA with the trademark Pebax
MH1657.
- 5M: this is a polystyrene~block- (polymethyl
methacrylate) block copolymer prepared by
25 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

methacrylate-co-glycidyl methacrylate) block
30 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
of GMA.
35
The following characterization methods were used in the
examples below:
- Mechanical properties:

The compositions obtained are injection-molded at



bel ow. PS 4241: styrene-butadi ene copolyner. This 10 copol yner has a fl ow
.index of between 3 and 5 g/10 mn at 200C under 5 kg (standard | SO
1133:91). It is also characterized by a Vicat point of 97C (standard | SO
306A50). This copolynmer has a styrene ggntent of about 95% by 15 wei ght.
This copolynmer is marketed by ATOFINA with the trademark Lacqrene. MHL657:
copol yet her - blempemtideshavifing fmpimon280 btocksi®tc nmrrbert—k&velf@geu malcecul ar

ht 1500 | f - {. 500 t he
veront 1500 s G ogkscOf nuber AN 395, TRLgSHLEY el 20,1900
trademar k Pede® RAA65%ensM et ﬁ|9§tlss‘fa> pet yseyréad- l@hl@cl@l(cpotlyﬂebhyls

met hacryl at e)a 4 aeke 0Pk VERE @hg%&e%@éhe%’é ﬁ@:tgdtolﬂ&dtﬂé esl}%ﬁ%% al
pol ymarlzgtlon with Mv =1 000 and pol ydi spersity of 2. e proportion

of styren 3@1%75"5/ %ﬂ@%-. - SMGVWA: this is a pol ystyrene bl ock- (et hyl
met hacryl at e- co- egC|dyI met hacryl ate) bl ock 30 copol yner prepared by
controlled free-r |cal polijmerlztlon with Mv = 108 700 and .
pol ydi sper si ty of O&TT T “of styrene is 65%by weight, and it
cont ai ns 0. 4%1@11% gm tbé Mlo%nﬁheiimmmm@ thar actBr0 zat i2ommtet hods

were used inthe ; SR RAl MEEBRAAL REaPerddens Jhei CooRl L or i n

obt ai ned_are 1 nj ect on- era ures of from
the form®f "g@sbEFement E§ﬁ§sort0plb§q@@§rl'ﬁlﬁle0@¢nbbells permt the

The tables give the volume resistivity measured in
ohm.cm, the surface resistivity measured in ohm/El; the
tensile properties obtained are also given.

15
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 jacketed steel reactors are used in cascade. The
reactors are connected by lagged pipework wrapped with

trace-heating cable, avoiding any ccecling during flow.

The styrene, the solvent, the initiator and the OH-
30 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
from the juncture when the temperature of the reaction
35  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
polystyrene, the preheated methyl methacrylate is



| SO R527 tensile tests to be carried out and the bars are used for the
.Charpy notched inpact to the standard 5 1SO 179:93 |leA Antistatic
properties: Plagues of the follow ng dinmensions 100 x 100 x 2 nm8 are

i njection-nolded and permt the IEC93 pesistivity 10 neasurenent tests to
be carried out. The tables give the volunme resistivity neasured in ohmcm
the surface regiest,i vint yomeastingllei adahribh, the tHeen.gbﬂ@.c PrOREELF gt

obt ai ned are g given. 15 All the tests are carried out at 23C. The

pl agues are “conditioned at 50% humidity for 15 days before testing to
measure surface resistivity. 20 EXAVPLES 1-6 a) Preparation of

conpatibiliz dAdasidd Rt : | h o} sLs of SM
and SM GWA) %%Tvc\io jacﬁ:rer!t I[eﬁzjlkgﬂj?lefeglc lr%aﬁ‘%%ds&a@ use gn{%%gga@e{mﬁ!ﬁe‘g
reactors are PEFMRLIY PHPYEHRAL Dl pedoRRUFFappad itan Iwkitectrdt tag

cabl e, avoi didegroanyt i0Aati@ndWd Ngs f teWrekB®eStHENR 1 41 SOLNER st hE
initiator an%hthe O+, 30 TEMPO %t% menber, of the nitroxide famly) are

i ntroduced ints €T or Sat SEOHGLSRe i IFREELEr €°Tfhen heated to 140C,

A kinetic study is carried out on the reaction mxture, and for this

reason sanpl are t.ak f e Jyuncture when_ the tenperature of .the
reaction 35 %ﬁﬁ l}%t]aol?eeac leoswr ;Erbﬂooltr{g 1%%(:.ar%lfmt%e%fe %%%nglé)t%r%mpfoyed
fl ash- evipor dfedthat f¥0&ti nsteep evalbudthed Iseinithiear)s t 6ordetbemenetvde

degree of corygesiigRnek.styrene into polystyrene. After about 60-70% of
conversion into polystyrene, the preheated nethyl nethacrylate is - 22

added, in OE@_gLngLe addition..to the upper reactor at 100C The reaction
mxture is broughhgreddeats 14QQ duringyAthesis of a | Synthesis of a
pelystyrene-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
Experimental conditions:
15
0il bath temperature: 160°C, condenser
temperature: -20°C. The =zero point for the time for
styrene conversion is chosen when the temperature of
the polymerization mixture reaches 130°C.
20

The amount of MAM (or MAM/GMA mixture) is preheated to
boiling before being added to the reaction mixture. The
0il bath temperature is kept constant at 160°C. The



5 period of approximately 3 hours, and then subjected to devolatilization
.S0 as to renove the volatile species. The copolyner is recovered in
granule form The table bel ow shows the amounts of reactants enployed 10
in the first step of the synthesis for phese two experinents. Ingredients
usedSynt hesi s of aSynthesis of a pol ystyrene-b-pol ystyrene-Db-
PNNA(PNN%QGW%WHﬁﬁmmﬁﬁmﬂCmmavéﬁynene3nn gﬂBéOZ&BBsEﬁhyuhﬁnM£MﬁuJn yhe0500
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m xt ure
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15

20

25

Supplementing these SEC analyses, guantitative LAC

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.

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 =
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.

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) 6l 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

All of these results show that the products obtained



- 23 condenser valve is in the closed position. The tenperature becones
stable at 120C with an increase in the pressure in the reactor (P =
'bar) . The product is then recovered in granule form The product is 5
LAC, GPC and NMR and al so-byp4TEM once a fil m has been obtai ned
by sl ow evaporation in chloroform Supplenenting these SEC anal yses,
quantitative 3% TaRBl yEes bieck cappbbrmens, simge t hssmmethadousl ywas
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50/50.

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

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
the throughput rates for the ingredients used. 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 injection-molded to give plagues, bars or dumb-
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
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-
polystyrene introduced during the addition of block



MW triad74 Al of these results show that the products obtained - 24 are
.rich in block copolyners, since, sinmultaneously, the proportion of

honopol ystyrene is close to 30% there is no PMVA honopol yner and finally
the proportion of MW triad is above-7@% -Furthernore, the TEM 5 anal yses
of these produces show | anellar structures. Irrespective of the

experi ment, tGRPGRast Wre oisrainted! dirs tdleneesccofd |raneld fart Hey peak iy oughout

its volune. It nay be noted that the pol ystyrene | anel | ae are di st ended
by honopol SWE the—thrcknesses of lu thesertareH-ag—are—gf eat er
t%an thgsey , ,m"? X1 hguéh hg_?c_g_;qi@:l t3 an lof _fhe cnnoﬁvmel i b of [the

order of 50/5@S Fhél pol y§€9r epe- lsDock--P%/A hl ocks copol yoeer hasga 15
styrene contlemomehofp% by wei ght and g MgMgcont et cof Sg%by wel ght] b)
Pre aration |of %ggglgesmlons by| m xing jin an @xtruder| 20 A tW n-screw
Wer ner and Rfterdefrer—extruder—of—30-—nm—dianeterts-Used—wth a tofal

t hr oughput rlat 8508390 |kg/h. Thi s1@hr dughplt rlatel® epfesets thel@otal of
t he throughgut pates fgr the ijgredients jugaed. The 25|teppgrature settings
for the barriels,@ne frgm 230 tp 250C| The strands di $charged|fromthe
machi ne are | coql Inja water| tank arld granullated. These grapules are
i nj ecti on- n-ded-t6—givie—pl , rg or dunmfd- bells] at sinllar

t enper at ur eg (28@12500). 30 The resul t|s reporttediim the tabl ef akoge
denonstr at e |[tdwregenpatii bili zijng actign of the SM and| SM GVA pl ock
copol yners. Tr@@,ﬁl gﬁg gqopol yners were |used as|obtaineg wthout sepalation
fromthe ho oPoTy

whiakhl
bLylruc wh-ehH—was

Q. 1.40 E| 8.20 E 2.50 E 2.60 E 2,50 E |2.60 E
+ 17 + 13 + 15 + 15 + 16 + 15
Rs Q/0 |2.30 E| 1.10 E | 3.70 E | 3.00 E | 1.10 E | 3.90 E
+ 15 + 12 + 12 + 12 + 13 + 12
Charpy
notched IS0
179:93 1leA
+23°C kJ/m?| 11.1 7.1 8.6 11.1 10.9 11.1
Tensile fracture 23°C IS0 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

As can be seen, elongation at break and tensile

5 strength are improved, while the impact properties of
the matrix are retained and the composition is rendered
antistatic.

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

accompanied by an improvement in the compatibilizing



35 mxed with them This honopol ystyrene may be considered as a styrenic
.resin (A). In the table of results below, the anounts of SM and SM GVA

i ndi cated correspond to undiluted anounts of copol ynmer. The anounts of
hono- pol ystyrene introduced during the2gddition of block - 25 copol yner
are reported in the second row of the table. Exanple No. 123456 PS
4241100908888838@® rHmfodley .ok €bpl.yhest.yrene MH 16571010101010
Poly-1.42.8 styrene-b- PMVA Poly-1.42.8 styrene-b- (PMMAgGVA) Rv Q cni. 40
E8.20 E2.50 E2.60 E2.50 E2.60 E + 17+ 13+ 15+ 15+ 16+ 15 Rs @ ~2.30 E1.10
E3. 70 E3.00 E1.10 E3.90 E + 15+ 12+ 12+ 12+ 13+ 12 Charpy notched | SO
179:93 | eA +23C kJ/ n211.17.1 8.611.110.911.1 Tensile fracture 23C |1 SO
527:93--15, v = 50 mmim n Sigma yiel d27.424.42525. 525. 826 (MPa) o
yieldl.41.51.41.51.51.5 Sigm22.71719.421.922.122.4 fracture (MPa)



- fracturel 56.324.236.554.655.559 r% As can be seen, elongation at break
.and tensile 5 strength are inproved, while the inpact properties of the
matrix are retained and the conposition is rendered antistatic. The _

i nfl uence of Wwoh@3ploésiBecopol yners is also visible 10 a¢ryigoppobsghe size
| evel . For experinment 1, the size of the-particles is of the order of 1 pm
whereas for exanples 5 and 6 it is reduced by half (0.5 pm) . The
reduction in the size of the particl esn.agmgenerally acconpani ed by an

i nprovenent in the conpatibilizing - 26 action of the block copolymer. WO
03/ 068860 PCT/ FRO2/00383 - 27 CLAIMS 1. A conposition conprising, per 100
parts by wei ght: A- cbmpps28iba GBmpattsnhy pekgmooobaatgtyyenbggﬂalyner 5

A, - f 1 t in pol
go%talnlaon] %gﬁﬁgéﬂ%{%ékgﬁa IQ%OF@Lt% Qg?ﬁ s céﬁﬁ?ﬂ J%b ﬁ gally
et hyl ene dé runits -(CH4--0O -, and (O belng a conpatibilizer 10 chosen

from bl ock cowkmenswoaprpgkeg 8, Lesshcope (B9! ymee)zed block comprising
styrene and at ast one Iﬁnerlze conprising frethyl nethacryl ate,

the (B)/(Q (Pétu SHE vRi SHPO ¥MR§ FEieeminmngolpanide 2 bl k& scompdsi ti on
as clai med ipothathet iblodkschedheri prapoetient 0&1( )etﬁ sl denie to give

(he finel,  comeesitiopa suface veol st Below b 13 010 easured (o

t he 10 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.

15 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.

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

25 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
30 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

35 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



proportion of (B) is sufficient to give the final conposition a volune
.resistivity below 5.1016 Qcm neasured to the standard | EC93. 25 4. The
conposition according to one of the preceding clains in which (A
conprises nore than 50% of styrene. 5- ZBe-conposition as clainmed in one of
the preceding clains, characterized in that the anount of (C) is from 30
0. 5 to 5 partlsiby,webhtachet@Bepgaris Mhatei ght opolemepisieti oplobk The

conposition |.ai i of in characterized in
that the polgégﬁfggg%%ld@iegglcgﬁ%?ﬁgﬁﬁggﬁgyrgﬁe%#%*%ggéegﬁ ﬁ% ¢ n"a
proportion oPTOPEEHIZO 6 Wby OwdicglOs Py Teégbsnposition as clainmed in
one of the preceding - 28 «clains, characterized in that the polynerized

bl ock caonprising thyl nmethacrylate is present in Cin a proportion of
from 20 td 88% byT\%i P05 1 10Th @S Grsadiad ot &1 nef i Pr ofed BRIt he
precedi ng ckakdms, chhaasteeirzeddi nit hathdthetpel ypelimedi bkacko166mpri si ng
styrene conpr.i .at. | east 50% by weight of tyrene. .10 9. Th ol yneri zed
bl ock conprigP% §§$§P ngﬁégﬁ%$?§%?@iﬁ%ﬁﬁcﬁﬁ ﬁ%%ﬁ§c§9ﬁa%¥ -9 eo1¥
conposition asyckaened in one of the preceding clainms, characterized in
that the polynerized block 15 conprising nethyl nethacrylate conprises nore
than 50% by weight of nethyl nethacrylate. 11. The conposition as clai ned
in one off t h&-preéBBi R§LYBEAILASCS EHQCHIOMPAdding tHatraife QUlyesssed

bl ock 20 congrisiaglneReRykcrpthaeryl ate conprises glycidyl nethacrylate.
12. The conposition as clained in one of the preceding clains,
characterized in that the bl ock copol yner 25 conprising at |east one

pol yrmeri zed bDockThenppmgbBdtion 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.

1. 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 block 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 compositicn 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 (A).

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



styrene and at | east one polynerized block conprising mnethyl nethacrylate
.is grafted wth glycidyl nethacrylate. 30 13. The conposition as clained
in one of the preceding clains, characterized in that (A) is a styrene-
but adi ene copol yner. 14. The conposit+opgas cl aimed in one of the preceding
35 clainms, in which the anount of (B)+(C) is from5 to 30 parts per 95-70
parts of (A) 801partiseodorposition as clained in the preceding claim in
whi ch the anount of (B)+(C) is from10 to 20 per 90 29 80 parts of (A). 16.
The conposition as clained in one of the preceding clains, characterized
in that (C) i&-anT8eBCOMPPEiLBILOEK a5 cdFdmpderin Snepriesemn imeeeering
pol ymeri zed Bhagks,C@MRHaSItRE iSeW &NE, t M+ epE pSent ixpg 4118 Mot ¥1EeT b2ed
bl ock conpri si ng.met hyl thacryl ate, and B,  representing an elastoneric
bl ock ha ngcgpgﬂgggr'tra si thGH T ur EPETg) PBEVBRF BEec10 Riochn
articl e manutaopuiednfr omtgreasposiM i arepaeseeltdinted tiHe ongo Dfmd hiez4gd ecedi ng
claim. 18 Thecyse ofodde ardd ol eqgtnthe presading plaim for,,15 ontact
wi th el ectroni ¢ conponents. !

representing an elastomeric block having a glass

transition temperature (Tg) below 5°C.

10
17. An article manufactured from a composition as
claimed in one of the preceding claims.

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

15 contact with electronic components.



