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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
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35 adequate antistatic properties for certain applications in the field of
polymer materials in contact with electronic conponents. The prior art has
descri bed antistatic agents, such as - 3 from99 to 60~ of a

t hernopl astic resin chosen from styrenicoresins, PPO and pol ycar bonat e.
According to a preferred enbodi nent, the conpositions also conprise a vinyl
pol ymer functignati zashifadHardoxylfi ¢ aehéxyDieed ©aniRlee beipe a or

pol ystyrene nodi%%gd by nethacrylic _acid. The %n ernatbpnalzg t ent
appl i cati on PEY¥ BFB2140 A% ackes R he af&e A4 %%olVﬁE $Tof BT and of
an 10 unsat urHbweveal boxjéi canbhytatile, coppéytres oFf etttyd ensolantexd an
unsaturated c rbOXé|EC aggxdkid c%p%&yner of etq¥leneé%gjcﬁ an
unsat ur at ed epokfae, °Bi 8¢ 8060?@7‘% s ¥n e 6t MO or 'S grréﬁ% ed
with a carboxgheseaspdnos amguaset Goattée cantfecd icd Iherdnldmeals asd
conpatibilizeg. a i es) . a2, C I; 1¢ant gl ni

pol yam de bloékgggﬁgggél ethgﬁakﬁgikiéﬂ%§ﬂg%ﬁ%r9%9#§??l&%%u§%%¥%£%&ﬁ%h may
be cited are:bkocksgp 72polyanideg| ywhocks . heget Ehepsifpre Ldrgen
(1989), 27(12profi8ded ds RelviBtaXic ,addits B, thek¥MagBRYS Hal8%®) . trd(7),
1289 25 - JAPS, 1995é,§g§(f%, 753 - JP 04370156 - JP 04239045 -, JP
02014232 - JP24Y8BH3E 9P T4E868589- HI 0829598BTE §P B 9 gp

08143780 13b Thatpstatiartpdepensieat esheéthheardl epeltmdmonof &M§r enéss resin

and pol yet heresteranm de wi thout coppatibilizer or blends (ii) of
poIyetheresteggﬁsageggdoPuﬁc %Sﬁglﬂggﬁdé yfenic resin or else blends (iii)

of polyetheresteran de, non-functionalized - 4 styrenic resin and

functional i zedy§t yrgpLAeLES! B?F'erﬂ‘é béﬁﬁ??.gétlﬂﬁr egpntsstaive !é4ef hey,

pol yet heresteram de_Ts carefully chosen ut have poor mechanica
published September 4, 1985, describes compositions

15 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 167 824, 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 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



5 properties, elongation at break in particular being nuch |ower than that
af 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 this is a conplicated and costzl y natter. The 10 object of the
isnvention is to provide antistatic properties to the ordinary styrenic
resins used terenked heoamﬁaerreﬂtia)neﬂeambbghg@ict h@ee.ubebngsen from
nonfuncti onal i zed resins q§%%nom1bee f ound tF %@ artigrlar
conpati bi | i zeP 5?81555859Psls ST PP Y E%gBﬁ?a Fgﬁ ¢Pedi%h @
conposi ti ons phefhreedprembeddmsnytr, enile resmpoahtiens opdbypneonparitsa rd ng
pol yam de bl o n t .Q " ich | l_ent, el ation
at break, exchﬁgztgt@%é%%éq§%¥§%ﬁi %éﬁ%9££%£I%eﬁ?§¥§%§§§%re§¥3 anggg

( Char py ndit chedymphRenb@ing orjpared YEitvireniee madefdéempobyt inetivdarolic
conpatibilizeg.;khe present invention provides a conposition conprising per
100 parts by weight: 25 - from99 to 60 parts by weight of a styrenic
polymer (A), - from1l to 40 parts by weight of (B) + (C, (B) being a
copol yner CO”TBé“'Hﬁté@hﬁ%ﬁbﬁﬁlb|@%K%nQﬂd rmaaﬁmbdﬂ<ndGVEnUaMdzd4@
essentially eth% ﬁ que 30 units -(§Eé? g% and (C) bein
conpat i bi | i zeFe2RBE&n $HOMY5PocR ¢ oftpr i SFYFPRE | togneam

pol ymer i zegl bhns&tuﬂaped5|ngasbpkgn&candammyb&a@m oneqmﬁqmﬁmamad bdock
conprising ethyle Xi unigt s h y ocC r 1 Sing

et hyl ene oxi deghxrﬂgng t%?drgfea untt ggttu %d:p%ﬁ g%fll?%%y:l' %rfr%pclzg)rfda% al so
be called a PE@pilymerpoquetﬁtyh:eh@ngl y@dl yoibl @nkunIB@ltgapﬂa@@yll eroxidele (PPO)

may be absent thBckh@opolyﬁerQO'mo%Hel 3L O @E@Q d0 dc}ﬂ:e dIWENEd QP 1By Way
of exanple of styreaic¢ polynmer (A nention nmay of polystyrene

pol ystyrene nddi fEPHY E €| asCd rsorraﬁﬂbn1HPSBFBERtGonIQ%%P%X 1&tyrene

and of dirges aﬂﬁg}dasdew@dg e86mp& 0PPL YiREes Wetiepreng afgrehiacryeoimtrile
(SAN), SAN nDdlfled by el aitoners #} partlcular ABS, . obt for

i
exanpl e, by gPBft (GPBRP LYBSTF y mSAFZTaRY of PRIY7EHIE an%lgg | orfi?Fil e on

10 a graft- bapelyeuheseblotkpolybutad|ene or of butadieneacrylonitrile
copol yner, and bl ends of SAN and of ABS. The abovenenti oned el astoners nmay
be, for exanple, EPR (abbreviation for ethylene-propylene rubber or

et hyl ene- pr opwcbﬁé prasroftf) dOEPDRNESbWhé¢haRYnbRoFitsd are:

et hyl ene-pg opyl eneggi gneypubber or et hyl ene- propyl enedi ene el ast oner),

pol ybut adi ene, acr lonitril ebutadi ene_copol onlsoprene
i soprene- acryronitglle PRO¥BLyneFL -t n BaFtic farP°£Y%By hetan |h%%%?
pol ystyrene conpri ai7ng2a, magni x of pol ystyrene 20 surrounding rubber

nodul es general ly conpgising palybutadi epe. abovenenti o ol ynmers
(A), part of the s?yre% E y bg geplag%d by Unsa?d?ﬁtedﬁh nonepfgbg

copol yneri zabl e 2534i(7h,stgBéne, and by way of exanple nention may be nade

of alpha:ﬂgthylstyﬁggg aqnggg (ggqﬁ)acaﬁhlc esters. In this case, A may
conprise a copol ynmer fyrené, "anong Ich mention may be nade of

styr ene- al pha= neth?Ps@ﬁﬁéﬁé5éopolyners styrene-chl or ostyrene copol yners,
- JP 04239045

- JP 02014232
- JP 11060855
30 - JP 11060856
- JP 09249780
- JP 08239530
- JP 08143780

35 The prior art demonstrates either Dblends (1) of
styrenic resin and polyetheresteramide without
compatibilizer or blends (ii) of polyetheresteramide
and functionalized styrenic resin or else blends

(iii) of polyetheresteramide, non-functionalized



30 styrene-propyl ene copol yners, styrene-butadi ene copol yners,

styrene-i soprene copol yners, styrene-vinyl chloride copol yners,
styrene-vinyl acetate copolymers, styrene-al kyl acrylate copol ymers (nethyl
acrylate, ethyl acrylate, butyl acryl ate,q actyl acryl ate, phenyl 35
acrylate), styrene-al kyl nethacryl ate copolynmers (nethyl nethacryl ate,

et hyl et hacr gkgtrenibutrglsifebhdc Fynate onphenryld seihaeryl ake)in.
styrene-net hyl chl oroacryl ate copol yners and styrene-acrylonitril eal kyl
acryl ate copolyners. The content of cononomers in - 6 these polyners is
general ly up The2(xldrydswei(dght . adde aptdsenttiicnviht ithre apsbyptlwraeser-

hi gh- nel ting- poi al rene ou ce scope
of the invent ?glﬁate X‘)Eé Aaichee%ﬁlgpb}éigé i 'tsbm%éo\rgar\n{;ér eb°§§t hlggéllrg%%%g lng

pol yrers. Thepgppleefmlesml ¢HengAt ponf ea@bllyreaiqrrprimepanmeuﬂhan Beingy

wei ght of stygene. 1c§wé1hetﬁéw ed‘HaCt POE YRR IS r?fé\': rbbi A @1R5RP! yas
contains nore than ~ yrene, he pol ymers (B)_. cont ai ni ng
pol yani de bl odRE &fd %@?y@@ﬁéasbﬂééRsfﬁV% thEl} e8Pt CORCEEHSY coridebSat i on

15I of t th er m nahlyesgagti o pﬁéy%ma@%e%%qgwcais ﬁMrIdt)ﬂcI%i’d’MJ.rhﬁilddYStEﬁﬁéﬁi&e

pol yet her sequences, l,es ,bein er alijas ol yam de sequences
havi ng di ani n&SER&in é’ﬁg it 26 ’S‘}gﬁﬁﬂtﬁf# & %%é th

di car boxyld c obgieatends. lﬂq@ollmrdﬂc&equemcetso hquds@dle caaﬂnt)iksftat:lchal n
ends with pol é%%&%x'§”§§§%9§FQﬁ%& eynéu%éga it %q§ égd g@éalned
vi a cyanoet hyFatron an r ogenat ? a- onega- roxy at ed

al i phatic pol ybeyal @pw%qmaﬁes Wlﬁ,pol y@l&m di cb@ln@) Pod®yani de

sequences havieg 4 cAENNEE G endsnak t HoROkehh & iy %hé@%ﬁéﬂduct s
obtained in this 30 particular case bei ng pol yet herest eram des. _The

copol yners ( BPa&'Fécéléﬁ‘ént%f%’l}% ZQHH saF?pélseﬁwel‘boll?arHQf@%eﬁ%es
havi ng di T®r bexthie Cbayﬁeﬁﬁ]ds fesinve, ccfn@fo@t&rm@ whiem t Bempengensat i on
of al pha 35 on%%a am nocar boxyli ¢ aci

t
aci ds and i AMCYEETHT | FEophostite i CRPAVAFRox g PRE S4B 8Ost AT A e
regul at or. Thélogkiseraral epafigetbeeclilackesi gitd Myvhatht Haveo! gaeeteent

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 —(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 ethylene oxide units.
35 In the polymerized block comprising ethylene oxide
units, the repeat unit is -0-CH;-CHy-. This block may

also be called a PEG (i.e. polyethylene glycol) block.

Polyphenylene oxide (PPO) may be absent in the



sequences i s between 300 and 15 000 and preferably between 600 and 5000.
The wei ght - Mh of the pol yether sequences is between 100 and 6000 and

pref erably between 200 and 3000. 5 The pol ynmers contai ni ng pol yam de bl ocks
and pol yet her bl ocks may al so conprise-umi ts having random di stri bution.
These pol yners may be prepared via sinultaneous reaction of the polyether
and of the 10cpmposisbor atcbhdingl yantHe bhoeksiofor exanple, a reaction
ray be carried out using polyetherdiol, a |lactam (or an al pha-onega-am no
acid) and a diacid chain regulator in the presence of a 15 little water.
This gives a Bl yasr afavengmplecofi sitivrendo/ pdiymént ok zed tpony amsyle

bl ocks of very.vari e ngth, 0 hayl ri : ta
random y dist??bugg ald%g t%@18%E§E%%%3ha?%éﬂﬂ%%?ﬁ%¥$eagggéEﬁﬁara2%§n1
fashi on. 20 TR&3ELEBEYFer Fa06omi o n§lpeky Afined vesck so hng tigasepet Herd bl ocks

whi ch derive beognhasCepRly candensddi Ofe Of cBRLYREEE $EqURRARSANh]
pol yet hers pregared previoysly or froma_ one-st reaction have, for 25

€
exanpl e, Shor 8 DARI¥ARELSES Lfhi (G Pan %@”b@?Qéghg§0b¥n§1ﬂ§§%W?rs' in
advant ageous| pabet wvetar30aB8d 78beaihéaye foiriasimple scasyt yyketiswmen 0.8
and 2.5 neasured_li a-cresaql .at 25 for_an initial, cqgncentr.ation of 0.8
G100 i The ‘BERE iy ST BarAsAT S o S0VTOIBCHaD G R redd oron ko)
The pol yétther di girafkobkseacemposkdr ofs g labutieali estearnd afd mupul ywundensed
with the car bgé}é{zh?ﬁﬁﬁkﬂgak%oﬁ am de, Pl Q_roﬁr §ﬁﬁmaﬂ@it e ak t hen
converted to 35 polyetherdianineS and condensed with the
car boxyl i ct er ilRaPOQVEBILP&HOBE I VASTOMRTE Y BfsofRE wXeEP L&t PR
precursors of (gghyagideisnd a fiai N eyl ahOLptOpBkEe POl YHiBbLErCONtH Ni NG
pol yam de blockﬁ ind polgetEer bl ocks having ran on1% di stributed units.
- g Pol ynmer sCEB¥t SPRIRGOBYI§aRI Rl TURET Jand B ef ABPTBY 52k$0Rr FOT
descri bedld n thaypaherbsop$ldnd3diée, ribkerl1brdd;htlere-tX¥oditend)S 4 839
441, US 4 864 5 US 4 8 an : . In i St. li ment
of the invent?g%éeqhe %%?§§§$%§§sequgﬁggggﬁééﬁﬁg%%icayﬁ%&g %%ﬁ%ﬁ%?ﬁ ends
derive, for ekahpféeneromanwlcwiensrPilyhsebrenpha- oy TREMOLO-
carboxylic achdsy; 9t |QEAEY . OfndifeatAAXMHC agi g ande db@m figsadd) the
presence of a dicarboxylic acid chain regulator. By way of exanple of
al pha- omegaanPRO¥EEBERYPRI ¢ GETBE1SHBHt | o el belFaderhf HRIGHATRhoI ¢
acid, and@y vayrefinexagpl erobberl act@desentgatermybe resgpefsing
caprol actam and Igurolactanl and by way of exanple of dicarboxylic acid
mention may bBOM¥HBE8FIERPpi ¢ acid, decanedioic acid and dodecanedi oi c
acid, and by way of exanple of diam ne nention nay be nade of
hexanet hyl enedj api ne i.de_ bl are 20 ant S osed
of nylon-12 o?hogh%yF8§p%wg$kégggﬁtF%&Q%%?ﬁt(o)’t %§§'33$3§%?Jg¥§%%§gnces,
whi ch is al somgiabeofrephaceshélyy sy mratas gearamnsys JoRM P ZaABE bel ow
that of P 12wQEhOEt§é‘eﬁe, 23nBepeNdialg o 1@ Wethtdford Alay ide GREGDE
useful to use a copolyner_ (B) whose nelting point is less high in order to
avoi d degradi R§ BAPPAGFERGYLREYIRES: F8Fatiteh S B)RCHNd & IFEES5S 1 h?
subj ect of thehseceadeand iah doaiddidTeNtcdfoiheer fedtwrere awong

which mention may be made of styrene-alpha-methyl-
styrene copolymers, styrene-chlorostyrene copolymers,
30 styrene-propylene copolymers, styrene-butadiene
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

35 acrylate), styrene-alkyl methacrylate copolymers
(methyl methacrylate, ethyl methacrylate, butyl
methacrylate, phenyl methacrylate), styrene-methyl

chloroacrylate copolymers and styrene-acrylonitrile-

alkyl acrylate copolymers. The content of comonomers in



30 In a second enbodi nent of the invention, the polyam de sequences are the
resul t- of condensation of one or nore al pha-onega-am nocarboxylic acids
and/or of one or nore lactanms having from®6 to 12 carbon atons in the 35
presence of a dicarboxylic acid having-feom 4 to 12 carbon atons, and are
of low weight, i.e. Mi from400 to 1000. By way of exanple of

al pha- omega- attvewe apblyykre ais dgeretradbynmay beo nedeé by awehohbdeamaoi C
acid and am n noi, id.. By of _example of . .- 9. dicarbaxylic
acid mention I?rgé;g%g@rm (eﬁ"%fl talalnpi cﬂg%cl’ d, pgggggle af(I:"ll&h_imseolp ltﬁ?éﬂoé%ci d,

but anedi oi ¢ avételycemhaxalstlydengsar boxyli ¢ acid, terephthalic acid, the
sodiumor lithiumsalt of sulfoisophthalic acid, 5 dinerized fatty acids
(these dinerized fatty acids having a dinmer content of at |east 98~ by

wei ght an& priéiehept yererading dEbgefared) cdndhgodaranédrsi c (Adi FMASC (
CH2 ) i0-CO0he d0cBndeyrs OofwEXSAhEr&f of aEhaMrdBE1iRG FEYyREersade of
caprol actam and | aurol actam Caprol actam shoul d be avoi ded unl ess the
polyam de is purified by renoving the caprol actam nononmer which 15 renains
di ssol ved wi tthé kstyrBakyapbddssaournees fekbdlpedompr Conglensabi ahaef

| aur ol actam i he presence of adipic acid.or.of dodecanedjoic acid_and
havi ng a wei gﬁ?% I\/ﬁyofwﬁcthaeg gqs I |en'g gj(:) (k)llentsqﬁr% 188™Fh a%third
enbodi medd of SAie ihvemeifemabilire qeoltydmisdencyerusrares’at ebyhweightl to fof
condensati on of. at,least one al pha-onega-am nocarboxylic acid (or one

| actanm), 25 at Yeast one diamine and at |east one dicar boxylic acid. The

al pha- onega- am nocar boxylic acid, the |actam and the di carboxylic acid may
be chosen frofhéhopelgmatsonq®)ab@shtathikly dpalyaRiday Beoaksal iapaatic

di am ne havin :[ro 6 tp_12_atons, (’n')-% it may be gn acrylic d/ or_,saturated
cyclic diami rROLYSEREE BICEES AR ROR (ZAF Iy Bb FERS E AR SHeion

met hyl enadi andfe, gemenrsdilne, lreawitdieet hybplpemnsdéne,sequences with

bi sam nopropyl pi pefazi pe. Jetranet hybenediagine, ot anethy! encdi agiqe.
decanet hyl enediramne, \ﬂodecarrettlhyel' enBdiam ne, 1,5-dian nohexans, =

2,2, 4-tri net hyeing- dimpeénodkkane, di ani ne pol yols, isophoronedianine - 10
(I PD), nethyl pentanet hyl enedi am ne (MPDM, bi s(am nocycl ohexyl ) net hane
(BACM, bis(3-nethyl-4-am nocycl ohexyl ) met hane (BMACM). 5 In the second and
third enmbodi neht oPolV@Mi@e ehereRnCeheninguSieBABRi ChEATNs Sodst fEth

pol yam degsequencepangok i@l ky PERGON t QS Ee € N0 iy OF dRlcdrpRRiIdId a

mel ti ng point bel ow 150C a dyadvant ageously between 90 and 135C.

Low nel ti ng- poi nt %\%‘—i‘)bﬁly TYes are described 10 in the patents US 4 483
975, DE 3 7302p04, rdByadm#d8 28Querbessaneipgopdrtirbosydfict hdadansridsuent s

are utilized for the, pol 1 I f( y,.al be f.he .
copol yners descri bvéﬁtl?n éém%’g%g%l%%§%n 5 T%%%%‘F%%ﬁe?gﬁggks dtnlitﬁljl)?nlrnéapresent
from5 to 850 by wehghe mdsB)anfheolpdireaderill ockanpayhrbatabn @HG s

other tham the ethyl @psyaXLdEohnitS,of. 9. Wik UmdfLRRUBRE 1ML Of
pol yt et rahydrof uran. (which | eads to pol ytetranethyl ene glycol sections

within the aliphatic polyoxyalKylene seguences known as
polyetherdiols.
3) Polyamide sequences having dicarboxylic chain ends

with polyetherdiols, the products obtained in this
30 particular case being polyetheresteramides. The

copolymers (B) are advantageously of this type.

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

dicarboxylic acid as chain regulator.

The number-average molecular weight Mn of the polyamide



20 chain). Sinultaneous use may al so be made of PEG bl ocks, i.e. bl ocks
consi sting of ethylene oxide units, PPG blocks, i.e. blocks consisting of
propyl ene oxide units, and PTMS bl ocks, i.e. blocks consisting of

tetramet hyl ene glycol units, also terned7palytetra 25 hydrofuran. Use is
advant ageously made of PEG bl ocks or of bl ocks obtained by ethoxylation
ELSEQ‘S”SHS’ %,]gqu@he@ber?i; Aetbhase a0t Eanpron:lgct;)_eoar.-;o(;mﬂzleSp:xlfc:.iMdEIJ:ilr}qc pate%
' : e_anmoun oly r ocks i S nt ageoqus rom
to 500 by vveiBﬁFw%?n(%)O%Bfo%%dgéﬁgfe% W?Jr%r‘é BE‘?"‘[ oogogﬁeﬂé&@’oep Shrers of
t he i nventi onseayeheepr epar etlebyeany adans aper medliong dridhk ages fofradiley

pol yam de bl ogg?wég tﬁ]gop%tlaeggg() bl ocks. Essentially, two processes are
used 35 in practice) one berng a fwo-step process and the other being a
singl e-step process. The two-step process consists firstly in preparing the

car boxyl i c-t exgi ngbqg}mgg_gyftligr&%ilﬂi%Spdifarﬁp@@'eﬂﬁéékgnand' ool yétfher

precursors of Eolgam de 1n the presénce of a dicarboxylic acid chaln
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regul ator, and B, iAW seRb¥ stePTH@ddiHy the pH%idther HRfon

catalyst. If ghetpiBetisnls oheBel YPH1daere oy | BEt afE-eParaldphasin
onega- am nocar box¥I ic acids, a dicar bo%yl ic acid is .added. If t
0
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precursors t hBnEef FaReRUfpr SRR caPboxtie c BRIYFEEST s dR%d c?‘{: Htess
Wi th respdgct poethesstsi chi ohetpylphmitie diankaes. The reaction usually

t akes pl ace between 180 and 300C, preferably from 200 10 to 260C, the
pressure devel oping in the reactor being between 5 and 30 bar, and being
mai nt ai ned f oForboexampheur s2 TheapresRureay s ¢ ovtarrietlicerhit o waimsspheri c

pressure and £5ePetREr8X685S aalRitdrs fbSt hh! @d pPhlomelfz -8XARR & diQf) one or
two hours. 15 Once the carboxylic-term nated p,oFyam de "has been prepared,

the pol yet her@3dd & SHairst CARaNt hERTAHABIT THE OISy ePREFCRES befadted in

oge or marse pmt't@asénam.t hﬁ?lﬁéin'gli&EBLiaBSpéDyrhﬁﬁ ﬁfakrahgstessldéh%rmly
advant ageous 20.e i t, the er, 1 s adde irst, and the.reaction
of 'the term naPLEPFDPbLBLO5KS, Ret GRS ALGFRS nRE: drn i B oups
of the pol yanlideghbkgi asdwiallsd diarxaingontibé watrépubomesicavachtel imanvidnlon of
wat er; water | a i f he i I xture by
istiiiaton, EaEEIpEEeera1LAn M Bol v ERRLL TRRSRE, Rt e
bond bet ween raedami desbiegks and the pol yether blocks. This second step is
carried oy with stirring, preferably under a vacuumof at |east 5 nmof Hg
(650 Pa) at a_tenperature such 30 that the reactants and the copolyners

obt ai ned are RBPEBN PBYNRES of OBLEAPLBY 1P SY¥BHPRr ALOES i Be B Nwen 100

and 400C and gerely HieickeewRO6h ad@r3QeC. fdde EBactddiiolvedrad drivwedt diy
measuring the orgEthe exerted bg/ the nolten Iﬁl yner onl_rﬁ he stirrer Kol by 35
measuring the®sl e ??‘%%rlnl%%wer SERSTREY by?*The KIMFEHCThe SHERHF The
reaction is derevapnediybyorhefromque vainge sgrent amgetctiower heaatese. fie
catal yst Jss de{gém?geaSsHSkegna grag}e%rsb@' WGl 1AL ddh Bapd,dde

t
pol yam de bl oc f he polyet her ocks via - 12 esterification. The
catal yst is adfantBgeodQV§nbrderivayi veebreannet@l N cHoseand r dhe

group formed bytiihanbunyiddd£on) UBaandenaf 0l 8Marky By \Waymehsexaaplis of a
derivative nention na Ee rradg ﬁ]; the tetraal k.ox_lagﬁs congl ,:YJ nﬂ,WIth %he
general for rrui“ﬁtﬁ/(?ﬁ?é? i fnfeh W rfgciﬁ e@Bnt' 4543 GRPCZAFEBREEM &R

haf ni um and Rp.BdgntLD0ahlor Tiief IMFENtMmay nbbec ddexwdaread andbranciusb wad Kyl
radi cal s 3lbawi {]QdLEOQ‘ irga& Le %4]{85;1( bon at ons.

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



Exanpl es of the Cl-C2qg-al kyl radicals anong which the radicals R are chosen
for the tetraal koxi des used as catal ysts in the process according to the
invention are 15 nmethyl, ethyl, propyl, isopropyl, butyl, ethyl hexyl,

decyl, dodecyl, hexadodecyl. The preferregd _catal ysts are the tetraal koxi des
f.or which the radicals R, identical or different, are the Cl-C8-al kyl

radi cal s. Particul ar exanples of these catalysts are Zr(OCzHS)q, 20 Zr

O i soC3H~ H13 :
gf 222AF9))q?PP§yT%E Oﬁéﬁg?l n%he98§?§ﬁﬁ u%c’(elo%@c ﬁ%“grd% géq§%§62d?ng
to the inventbbnckay eoesi @tesscrll@eyl ofimonethm m:ar'asenta raUSZ% al Xoxi &kes
defined aboveygf 4f 9fgula 5|\/(g§)q 1kl TRY alg0 4beg13fg)r L?rg)%z one or

a coho ates

nor e of these etraa kOXI des wWith”one or nore et al s
or of al k&l i nESeéar EROnBB8I anAal’Fnd BRE P8Prul a (RLO) pY in which Rl
i ndi cates a hydrocarbon radical, 30 advantageously a Cl-C2qg-al kyl radical,
and preferablﬁ a Cl-C8-al kyl radl cal, Y represents an alkali metal, or

n

al kal i ne eart R%nét alflr%ﬁlde’ﬁngl’E“ﬁEtv&Ifen‘é@e of RYENEhENa et PAFYHMEHROl at e

of alkali netakgaenebsalkadime @;a.rchli'bwcty@hcandh@int@rfﬁm Kexides Offor
zirconiumor of 35_hafnj umt t areglgi%nbl ned to %o itute the m xe

catal yst may VEPFPRFY hi r%f‘de § niCPRACHSREGER. P | IRHTTUIEH eantudn%se
anount s afo al calnbbayélandacofdst,etoﬁa[Llaaxlad\ss suchft détcarivexydliar groporti on

of al coholate h@ha&ﬂ%é@t §hy ?Hé'a'prte%e mpkarg %988%59?1% acid3

t et r aal koxi de. roportion by weight o ataly
t et r aal koxi deCbpipf rﬁ@uéétl(arystB!ioé@yhotOfl nekaaels apEotlrha gregakal i

metal or of ah&ahbear%a&glmleet ahei@E, € Sgerfidde el reby ofmhhe  of
t et r aal koxi de;s) and he al cohol at e(s) of alkali nmetal or of_alkaline

earth met al M RRUREESPPSL Ci §CFL61|7 mE&hYPYe 5 R $AIRE 1o ] yIREEHR
conpound,1mdvashageaushy Wwar msid rndadto tar thih Shdyl st @gidctodm t hendn Xt ur e

ofthedicarb xylic polyamde.with the | yvoxy.al kyl ene_gl ycol andls
preferably be %eé"r?yo %’LS ShA"BHSof h%c%%fﬁgl%yg%§ 8‘% éxgﬁpl EY5t°%t her
derivatives, medei of Ediplis @i, beietwdedjfoziidweicsiai tandfdodrecamedio{d), in
particular th Cg@lt /ncgr )El/pw the alqeégg @cagjﬁﬁgﬂet hentamRl &% aﬁ%%s of

t he oxi de of ydrox an organic aci

organi ¢ acid Ff*é ead%ﬁaﬂ?%?@@b%% lyl?}éeci%ﬁ%%e acTHe Redvpaigdel PlokSraptonic

acid, butygiCaavhdrayablkily d@nbose@ISf CnptdA-18aBLkyIdfC Beich-d aurhé acid,
nyristic acid almtic acid, stearic acid, qleic acid, c.acjd, -

| i nol ei
| i nol eni ¢ aci B‘egéﬁ'élgor%?(’&h%cé’lfbo%?% RCi Ham&ﬁ@ny?%‘été?‘?%e%m %lﬁ@nz’o?c
acid, salicyl atsacitthatoxd ithed@idholRmaral @), acighnateliyifraei ) gbutaric

acid, adipic i, | ef i Ci uggric aci ht halic acid and crotonic
acid. Acetic gﬁdgp:ro%glogmt%agm gspg‘r g&partl cu %r I%y preferred. Mis

advant ageously zirconium These salts nay be termed zirconyl salts. Wthout

bei ng 30 poungdbynidhing explara e, -d kg ARl %@tcérh'ﬂé(%éé"ﬁh thesgssal ts

of zirconi umw?}\é an_organi c acid or the conpl ex, salts nentioned_above
rel ease Zr 0++3dUFPRRLYTARE cd sevPse hé‘eﬁrtéélgsspojc%‘é i€ nheRs oftighe PR oduct

sol d as zircosydezceiat gvoibe d@@lamtmfgo use barihe e ﬂsccsﬁp@h@tlmr t he
N ¢ Jer) vable i s TGS, 1 N selalnlg sis desgiabe, g the
07145368A, JPcob281oenA aﬁthE 6h3@hﬁlon below.
30
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
35 presence of a dicarboxylic acid having from 4 to 12
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



- 14 Wth respect to the single-step process, all the reactants used in
the two-step process are mxed, i.e. the precursors of polyamde, the

di carboxylic acid 5 chain regulator, the polyether and the catal yst. The
reactants and the catalyst are the sane g@s_those in the two-step process
descri bed above. If the precursors of polyam de are only lactanms, it is
advant ageous #9cagdBorylitt beidatmdntildh TheyCorolpdms essadliball yadias, t he
same pol yet her gl ocks and the sa olyam de bl OCk%ﬁ" but al so has a snall
fraction of tAEPIGFFoudr&uct ait® y AFLEri bEEEFRECIRG St hE Pty mer
chai n, havi ngcyeachesaha-1Lahddhcdbbbaghion. adhe, r etaetephtlsa Il ®s et iahd
heated, wth prryng,. . as_in.t.he firs ep. of : \W0- 0CeSss

descri bed abogfeﬂ.e e &Hgsghrehtmﬁla drrée%g?%psofss{%g?%‘éﬁp@:gﬁéﬁéo %c;lrd.’ 20
Once the presdimerinedeatethns aohds udethesedudimepizeduriatity apstidsl to
the reactor whhlengRisnt@ifNdcuhd@hRUSStALN 1RGSR ddie BP! LRk gheactAat s,
The reaction iIs fol'l oned as above for the two-step _process. ,28 The cat al yst
used in thi s Breferablyr kaidy | Bypregerabry) a a3yl t defecpreddPar @9%idwi th an
organic acid Q@o@_q,@gp)llgxc@@ht, of the oxide of (M and/or the hydroxide of
(M with an organic acid. 30 The ingredient (B) may al so be a

pol yet heresteram de (B) havi ng pol yam de bl ocks conprising sul fonates of

di car boxyl0 c Bgi é@yei bherexasnpdleai Of r aguidltaigr Sméwtidhmempel isen gadel ack or in
associ ation w,ith_a.diamn s.one of the nononmers constituting the

pol yam de bl ogﬁ?rg%gcgg}“h§9?néglﬁ§?§3?%%Ig' bl ocks essentially consisting of

al kyl ene oxide units, as described in the international application

PCT/ FROO/ 02888&p%@@a89§ﬂats'h@ull'dz%e Calr8ideh! Qﬁhé‘s@oowgegaoqgm&a@ ngat -
15 | east one po,¥ner|zed bl ock conprising styrene and at | éast aqne

pol yneri zed bPBEKIEBfApr PXi nEEBPYiRGnctBRi deaRie 1&Ctam THOHIISHre et bl ock
conpri si Ng st yeRAenkESdgeBelabliywpersgnitin Cin a proportion of from60 to
99~ by weight and preferably from60 to 980 by wei ght. The pol yneri zed

bl ock conprising ethylene oxide units 10 is generally present in Cin a
proportion of Pbigamidfet setuchyereoiphbiaed piel ecadendatdoM®i d arrdy

wei ght. The p i zed C | sirg si.yr.ene_ general | \S S
transition te%é?g u‘:lgl a oeeegﬁ%%%gé%do 5 aggrlﬁfera %@céﬁp#sgg)sda eegst 50~
by wei ght of §igienacithangohgwdnpzadwbliebk &onprd Siafy Bave enanewling so
conprise an upgahurgkedoepexpde (obtained by copolymerization), this latter
preferably belng glycidyl nethacrylate. The unsaturated epoxi de nay be 20
present in a proportion of fromO0.01 to 50 by weight in the polynerized

bl Iock C_onrp(r]I i EFHQ l?StM'Eﬁﬂ_E-_eﬂw'Bdein@ﬁK @cfpgﬁryéreline@ﬁaibﬁi, nglh@t pERsd dmj.c2&5@bl )
pol ymeri ze ock conprising, styrene.and at | east one po riz oc
Ronpri si ng et AGTERECER] (B UnFBS. Mey Sitso®be GPSFPEE With Gn Gl diSt ed
epoxi de, pref enablalmlarcmbda veetihrasratlaiezrlic acid (or one lactam),

25 at least one diamine and at least one dicarboxylic
acid. The alpha-omega-aminocarboxylic acid, the lactam
and the dicarboxylic acid may be chosen from those

mentioned above.

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

cyclic diamine.

By way of examples mention may be made of hexa-
35 methylenediamine, piperazine, l-aminocethylpiperazine,
bisaminopropylpiperazine, tetramethylenediamine, octa-
methylenediamine, decamethylenediamine, dodeca-
methylenediamine, 1,5-diaminohexane, 2,2,4-trimethyl-

1,6-diaminochexane, diamine polyols, isophoronediamine



By way of exanple of unsaturated epoxide, nention may 30 be made of: - the
aliphatic glycidyl esters and aliphatic glycidyl ethers, such as allyl

gl ycidyl ether, vinyl glycidyl ether, glycidyl naleate and gl ycidyl
itaconate, and glycidyl (neth)acrylate; 8% and - the alicyclic glycidyl
esters and alicyclic glycidyl ethers, such as 2-cycl ohexene gl ycidyl ether,
di gl yci dyl cylkobpxenend;lythent doxyhal €nedl amisy! (MPDM), bis(amino-

cycl ohexene- 4- car boxyl at e | yci dy, - 16, .

2~ et hyl - 5- no%siﬁﬁﬁ%z?? %ﬁ?%%éﬁ at‘éAngd 'di fyidnpethyl-4-aminocyclo-

Ci s- endo- bi cyhéry2) Betthabe h¢praaM) 2, 3- di car boxylate. 5 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

made of alSphalnetthd stgeene and tHelydeehbadipent <k efbe |imvansiathse, the

bl ock conprising $hyi8N8 o tARRINEEo A0 Ré Pbiﬁ/gﬁ?dea@%@%e%iecrhrf@mi on
may be made of_ styreneal pha-nethyl styrene copolyners, styrene-chl orostyrene

copol ymers, sERpidhe- BUPRAYF BheD coPpbfyneResSert yinet T enfe® cophtditer £
styrene-vi nyl meht 9hhdpoeaBObLEIBYS 159PYr anet \Widin taeRicaisd yC HetaER! 90

styrene-al kyl 1 ylate copolyners (nethyl acrylate, ethyl acrylate,
butyl acryl at 8" o€§§lcac£§W5&§a¥ﬁﬁgﬁygl rfP§F@Y¥“§F§Feﬁ5F%I drived
met hacryliat e ¢apol yneres ( mepdyéntiet hacugl 4t é33edhgl, net e r3y |72 e,5dut vl

met hacryl ate,gB“?”ZEﬂEEB?C& el Lo Sé{%’%?fﬁf@ﬁ%]y%fdﬁh%r 0@0%{3@13&1%1&05
copol ynmers and styrene-acrylonitrile- —acrylate copolyners. e
pol ymeri zed beoek udadprziesi fpret Byt epelurinddeumliosksy edfer 4By d&npmiases no

conononer. Thisshl gekcgenessblyméest geabpabea A tBesf upst ken. - OH deriving
fromthe ethylene glycol used as nononer for its preparation. In

particular, C may be: - a diblock copol yner conprising a block of a 30

E)ol %/mer honl‘s styhlenq)fn?xbtaaéai gbkoekﬁam ygepretefthyirdie gl ool 858 by

pol yet hyl ene_qg|, e - i bl oc 0 ner. conpri sing a_honopol ystyrene
b ock andl a bIELERET o oGRSt SRIRARERE. (T (BorsSoRIPaRe o) a5
Wthin the scopkeof theni rmhent ethyilsnet @osdéblumitts,use.gne anipsr eof
conpatibilize tihilize L i ar r by
- 17 control?gag?%éggrg |cal(%%léﬁe Pz ??%ﬁbﬁ¥?ﬁ35§9?h éﬁgﬁéﬁéggﬁ%ggof a
stabl e free rh&fi cRolfataranathyy ene r oILUEPLf ol IFAIRPS heWBELAB] plEI®f t he

teaching 2if Weh844341250m V06684260587 KBy 92{V<4d. be made of PEG

blocks, i.e. blocks consisting of ethylene oxide units,
PPG blocks, i.e. blocks consisting of propylene oxide
units, and PTMG blocks, i1.e. Dblocks consisting of
tetramethylene glycol units, also termed polytetra-
25 hydrofuran. Use is advantageously made of PEG blocks or
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)
30 and preferably from 35 to 50%.

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
35 1in practice, one being a two-step process and the other

being a single-step process.

The two-step process consists firstly in preparing the

carboxylic-terminated polyamide blocks wvia condensation



5 The level of antistatic properties increases with the proportion of (B)
and, for equal anmpbunts of (B), with the proportion of ethylene oxide units
present in (B). 10 According to the application, preference will be given
to including a proportion of (B) sufficigept-to obtain, in the final
conposition, a surface resistivity below 5.1013 S2/ O neasured to the
stalndgrd | EC93f Apeeédkagrtso 'bh‘.f;% @I@}thriaﬁmatiieon,inpwfrﬁr erri:ﬁeafs@ridle befmivwen to
i'ncludi ng 15 ortion of S icient to give t i.na osition a
Vol une rasi ot FOEPEBREY b5 1618 ~SheH B baETh. { RSt it | BROF  The
anount of (B) s(aé‘;)mdssadpantuagaddshy; fthemp lye t3h@r2 Gindard scgerlyai-.7Apart s
of (A and pr r abl 1 0= ts.qof ( (O
ratio is advag %gggﬁéf‘l&%g)@?m%ef;%ﬁ%% c?)eg al'ﬁg 81% tl('glcftg@)s O-Ehealp@a{
conposi ti dn neypega-anpnroasbesybiparacidy, V\eagtﬂl@@rqulpfar tas,c:bif wied ght  of
conposi tion. 2aq¥t hi npd hetﬁgopeppécﬁingowverttﬂe%rgélwéss peéﬁbmgetoaadd
mneral fillers (talc,_ CaC03, kaolin, etc.), reinforcing_agents (glass
fiber, ninerafifRpBRPXYEAFHARLA Bdr iwtessd slflasmﬁﬁérgfl?chearteswt ftane

L et aL dant sh38taadselahf@haahﬁtryhafCQmoaltah@.&%sof e ﬂé&(ﬁltdrpﬂls'ﬂlfﬂlﬁ{l epar gd
yterretos sual _for e ext r.usi or_, with the ai
of twin- screvvt g8r§lags %ar?et“ﬁ‘eg"szjréd ngggn al ?6‘35?5\#’335 from gzrqq cles
manuf act ured wbt RebRe, prtémecbmmmmo&e‘trewp;n@xaﬂplthe afeadrese agind i | s,
pi pes, sheet sbeg‘?égggl Ng a§%s aolr CQNRULELS, fﬂ%}éﬁ,@%}r@ hlfg%s a%r&f or

t el ephones. Hod ~of preparing a copoly
gi ven bel ow. B Muesi aﬂ‘beumssumﬂEW@WbY TENROeGH)to atmospheric

4- hydr oxy- 2, NB§e§s{1§ér%!}ﬁi hylhed - RiRer &L oYL Ok%t'é%uai.cLYd%’tK@&%Ei ao'sff
4- hydroxy TE - Azocarboxy: 4, 4~-azobi s(cyaaovaleric acid

F~0- C~- - - ( GH50F . eXRERL € -BPEHRNR. o /P RPEKEO (this product is mar ket ed by
ATOFI NA wig h the nanme "azocar boxy") 15 - POE: pol y(ethyl eae glycol) nethyl

ether: CH3- (O CH2 CH%)e $_carbox ic Ctéé’xﬁfr?a@exa" ¢ ofggrlng.cq]ede-has i _bl\é:ecr:l =N 20

prepared, the polyether and a catalyst are then added.

The polyether may be added in one or more portions, and
the same applies to the catalyst. In one advantageous
20 embodiment, the polyether is added first, and the
reaction 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
25 mixture Dby distillation, and then the catalyst 1is
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
30 that the reactants and the copolymers obtained are
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 torgque
exerted by the molten polymer on the stirrer or by
35 measuring the electrical power consumed by the stirrer.
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



- DVAP: di net hyl am aopyridi ae: N~~3~2 N The synthesis is conducted in two
steps: 25 1. Synthesis of the AZO PEG macroinitiator, then 2.

(Controll ed)free-radical polynerization of styrene 1. Synthesis of the
AZO- PEG macroinitiator 30 The table bel oybrings together the ingredients
and the quantities used for this synthesis: - 19

g2. 832AZOml 0e8182944cd 06k OHmMID. 083&63} é%DCQfEﬂ OaQQQHEQgéé}é%PmHO 0012
9141 . 5CHzC12npl . 65

986. STHE | Thff sol i d conpoun fs
azocar boxy andSDVERY1¥P e Ofeitysda i &g)d %]H‘as??lt 5alctde FEOUR 1 ‘?Lé’quass
reactor. 5 Theysolvanismareirbeniagdedd(hatestiugll chl oronet hane to di ssol ve
the POE-OH then the THF to dissol ve the azocarboxy) and cooled to a
tenperature of 0OC. The DCC is introduced with the aid of a syringe and a
needl e (b&i ngBynwey! Wi opxampideodi @hldﬁnﬁmﬁﬁarce)memmnghmaﬂ@&semdﬁn The

reaction is cggri %ﬂeOUtte?éraQﬁ]Idlhdl;@ holtk h?ﬁggt h@ﬁﬁhXt% g1 dto

stand at anbi ent terrperature or 20 hours mechani ca stl rr| The
product is thEATBELBhN&F(AR)ster e t WBiFH t Mht eTEBTEEPNEST ed:ﬂe*;rﬁ;nt%

sol vents (THFzapdoftBfl 0r ama £hS ey aReaated ﬁe@h%&)eaqvaepr i £ terTDI ent
tenperature). The residue is then dissol ved.j n. CH2C]2

Bi zchnerfilt etB&C3HE FRPERL: €5 sb@féf’ﬂ?ﬁ%t%%lkébaFﬁd&FﬁfLﬁr ?aéf\}é‘ﬁor%%‘% at

anbi ent tiEperatur2) aadgbbheapomguct is dried in a drying cabinet at

anbi ent tenperature for 20 12 h (yield 74 0 ) . Analysis by C13 NVR Yield
by wei ght (~)Free PCE-OH (~) POE- AZO PCE (~) POE- AZO (~) Mh (POE)

(g/ nol ) Ti ne74E82283e80k8235he2®1khCzy-alkyl radicals among which the

radicals R are chosen for the tetraalkoxides used as
catalysts in the process according to the invention are

15 methyl, ethyl, propyl, isopropyl, butyl, ethylhexyl,
decyl, dodecyl, hexadodecyl. The preferred catalysts
are the tetraalkoxides for which the radicals R,
identical or different, are the Ci;-Cg-alkyl radicals.
Particular examples of these catalysts are Zr(0OCyHs)g4,

20 Zr(0-isoCiHq) ., Zr (OC4Hg) 4, Zr (OCsH11) 4, Zr (OCgH13) 4,
Hf (OC3Hs) 4, HE(OCyHg)s4, HE(O-1is0C3H7)g4

The catalyst wused in the process according to the
invention may consist solely of one or more tetra-
25 alkoxides defined above of formula M(OR),. It may also
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 (R;0)pY
in which R1 indicates a hydrocarbon radical,
30 advantageously a Ci;-Cyps-alkyl radical, and preferably a
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
35 hafnium that are combined to constitute the mixed
catalyst may vary within wide limits. However, it is
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



- 20 5 These results are determ ned by C13 NVR analysis. The initiator
conprises 83.3 of 4,4'-azobis(polyethylene glycol cyanoval erate) and 16.2
of unreacted PEG OH 2. Controlled free-radical polynerization
STYRENETEMPO- OHI NI TI ATOR( g) Wi ght Concenttation(g) (g) (nol/1)802

l-1. 3810. 0090816. 98 The TEMPO-OH i s dissolved in the styrene and then 10

i ntroduced i ntetaahlirski@entaining the initiator fromstep 1. The flask is
degassed by bubbling nitrogen for about 20 mn. The flask is then placed in
an oil bath preheated to about 140C. The pol ynerization is conducted for
720 m n and s@hpl esréportobh ovivng weieghts kifnetrealgse,r ejuear lyft alten. The

time zero cor | ev n f r_at of 0C of
reaction m xt Eggggg\?ﬁ?ﬁgdggg of ?Ltqﬁertg%nt %é—’ltst%rsi,%%tthela[’??egduc ch S l;)I}celcl%hC%f tated
in nmethand , &iteobpédtandfdal&dliin mettalb ar 50Caflbrlineh eaqz@hRamrials: The

anal yses wer epcopquet et idhd Hn @l rQpi gat thémpeﬁ:%ta‘érl?coﬁéegis e oMy
(g/ mol)vn (g/ nol) Il pConversionl8629 024 4001. 222.0738741 50033

1001. 337. 624888% 6869504558 (546 cfa 2R} maessd 9000L5@14@3 inE 3 14 The
sanpl es were aBahyzed ahcbQG 41Ut BE aFegmed| BYOLRMMI ndsigN g Hd Mo We

determ ne the PS/PEG ratio b ight and the content, b i gh f nmononeric

- 21 styrenetYB&8ed ncé%o%b%hggyawagﬁpgaﬁgt ivr?gfltq% %\ﬁ:"gsbl&}d oyl elx

peak for ithe P$ abgmatiedghtot afs (ttheduatixtgriche afontthdutd iore fisarng 1ie

Tonomer i ¢ styLencly: bt eguati ngpEhe NUIou ARk Al e G2 aroup of the S
%4 in arrngea gteé’t’

nononeri c styP n n egrating the 0 of her "gr oups of
the PEG To grrafenabdpabetwehn Cofposnti 8k bf wbeghweigktused the Mh
val ues determ ned by GPC and deduced a PS/PEG 10 rati o by wei ght assum ng

the Mh of the PEGto be 2000 g/nmol. The GPC results and the NVR results are
in good agreeﬁﬁnfway of example of other derivatives, mention may

15 also be made of the salts of the metal (M), in
particular the salts of (M) with an organic acid and
the complex salts of the oxide of (M) and/or the
hydroxide of (M) with an organic acid. The organic acid
may advantageously be formic acid, acetic acid,

20 propionic acid, butyric acid, wvaleric acid, caproic
acid, «caprylic acid, 1lauric acid, myristic acid,
palmitic acid, stearic acid, oleic acid, linoleic acid,
linolenic acid, cyclohexanecarboxylic acid, phenyl-
acetic acid, benzoic acid, salicylic acid, oxalic acid,

25 malonic acid, succinic acid, glutaric acid, adipic
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

30 bound by this explanation, the Applicant thinks that
these salts of zirconium with an organic acid or the
complex salts mentioned above release Zr0O™ during the
course of the process. Use is made of the product sold
as zirconyl acetate. The amount to use is the same as

35 that for the M(OR)4 derivatives.

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.



~' 0 by WH yht PS-b- PEGRati o PS/ PEG NVMRO70/ 3Rati o PS/ PEG GPC96%/ 4% WO
Q3/068861 - 22 CLAI M5 PCT/ FR02/00384 1. A conposition conprising, per 100
parts by weight: - from99 to 60 parts by weight of a styrenic polyner 5
(A , - from1l to 40 parts by weight of {B)-+ (C, (B) being a copol yner
cont ai ni ng pol yam de bl ocks and poI yet her bl ocks conprising essentially

et hyl ene oxide units -(C2Hg-~)-, and (C) being a conpatibilizer 10 chosen

from bl ock copgl yners conprisin I east one ol yrrerl zed bI o] co r| si ng

styrene and aﬁ’lltiel’astres poI} tiljed oﬁ}%ﬂ r?ce;ho Sunits,

the (B)/(C) raerotbytweiuged bii nghebetweeatépapdoa:@ssl&rh nﬁhaed:,onposl tion

as clainmed in ai ch he on cl e gi ve
£hk ggécwslé@ ok ?Q{R{ L @féw 5&3146%1%& 1 £ EA?{&’

t he final conp05|t Surface red Vi sure 0 the
standard |EC98ha2n 3eqnka ewhposhe cppbyset:h%ﬁ meatdi ntle¢ aicata lystwhi Bret he

proportion of (LB-thsrgUbhisCireRt da@ a0 e fials LHUIMAsi die & Owére

resistivity bel ow 5.1016 S2.cm neasured to the standard | ECO3. 25 . _The
conposi tion a$YWer&tRBd AIPERe SHeIHeRRRCRRPTY- clai s PRATWFAR 9B)/ (O

ratio is betweenydmade i@e 2nliha-compesi titon Aadaitmibdus ae £dd tde
preceding cl agmgtgn V\:hItCh (A) conprises nore than 50~ of styrene. 30 6. The
conposition a “am¥8“"h -one of the precedi ng clainms, characterized in
t hat the BHhount of (C) is from0.5 to 5 parts by wei ght in 100 parts by

wei ght of co it O h

preceding cl gﬁﬁ% E X%t ar |ezse%?l|t%%trm§’s ht%'h r]zl'laﬁsym::rl Z&%L% corrpr |s§| ng

styrene is pré@éntthﬁh samg PPFvorde obldf:ksr -byg also haS a small
fraction of the various reactants randomly distributed

along the polymer chain, having reacted in random
15 fashion.

The reactor is closed and heated, with stirring, as in
the first step of the two-step process described above.
The pressure that develops is between 5 and 30 bar.
20 Once the pressure increase has concluded, reduced
pressure 1is applied to the reactor while maintaining
vigorous stirring of the molten reactants. The reaction

is followed as above for the two-step process.

25 The catalyst wused in this one-step process is
preferably a salt of the metal (M) with an organic acid
or a complex salt of the oxide of (M) and/or the

hydroxide of (M) with an organic acid.

30 The ingredient (B) may also be a polyetheresteramide
(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

35  having polyether Dblocks essentially consisting of
alkylene oxide units, as described in the international
application PCT/FR00/02889.

The compatibilizer C is a block copolymer comprising at



from60 to 990 by weight and in that the polynerized bl ock conprising

et hyl ene oxide units is present in Cin a proportion of from40 to 1o by
weight. 5 8. The conposition as clained in one of the preceding clains,
characterized in that the polynerized bl ggk-conprising styrene is present
i-n Cin a proportion of from®60 to 98~ by weight and in that the

pol ymeri zed blleaktcan® i sohgmethyééndloxkdecantiSsisg psegeahel Ard 1Hcin a

i f pght.. 9. Th iti | ai i
01 The. pr ccedtRESE] i, PAREPRE EPL, GR oYk (RETSTRBSRel FRVER oot

conprising styneme.conprises at |east 500 by weight of 15 styrene. 20 10.
The conposition as clained in one of the preceding clains, characterized in
that the polynerized bl ock corTBri sing styrene conprises glycidyl

net hacryl at e. The. PHaMRH#FRG t PdAcks cOmpimsd rich sh¥retet A6 premerh hiy

clai ms, charagteseaed if ichaint he B%g&?'&&éﬁd bF 0 mONPHi Nggshhyhene
oxi de units corrgr}_lses 0 cogvnog&r. 2 1%. The cgn‘gole_on as clainmed in
one of the pr¥€&dfhg2BraPrElSERRIECEEPMZBE £R PRAL PYhWehPBEK copol yner
conprising at |east one polynerized block conprising styrene and at | east
one polyneriz bl ock compri si hyl ene .oxide units is grafted wth

gl ycidyl 30 n@gﬁaﬁoa%feeﬁpﬁflggo ecgén%&ss‘ilﬂgoneg%yi?%?ng&lfiﬁ oM F the
precedi ngl €| aiiss gevkapddiepreegnitn inh&t iMAkR irapattirenetfutfadicrend) to
copolymer. 14,4T ] i QN {.redcL.A 0 enpr 1pg cl ains,
in which the éf%mggt Q%FB?E) %%1% p?gf%%gir% f%ggoﬂga?%;%e?gggg%hgérts of
(A . r - 24 15. The conposition as clained in the preceding claim in

whi ch the anoght oliBeHiGed TSN dOmbPi 20nHek+908BePYdre @1 10 had 16.
The conposition as, clained in.one of the gr ecedi ngrafkil ai ms, _characterized in
a

that it conprfsed Dol yPREFERD oxFEEPSEFLURR V% maRlfSct @Y from
a conposili onpasfébablgi redpirisese aaf lidhetprdeedyngvatlgtitreof I8 yddiee use of

DA A v R AR RSk, UBRGT AR L R A LRI S
. AF. Al . Al - % A¥emMpK@EBEeANy RI+G hgsatiurated epoxide (obtained by
copolymerization), this latter preferably being
glycidyl methacrylate. The unsaturated epoxide may be
20 present in a proportion of from 0.01% to 5% by weight

in the polymerized block comprising styrene.

The block copolymer comprising at least one polymerized
block comprising styrene and at least one polymerized
25 Dblock comprising ethylene oxide wunits may also be
grafted with an unsaturated epoxide, preferably

glycidyl methacrylate.

By way of example of unsaturated epoxide, mention may
30 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,

35 and

- the alicyclic glycidyl esters and alicyclic
glycidyl ethers, such as 2-cyclohexene glycidyl
ether, diglycidyl cylohexene-4,5-dicarboxylate,
glycidyl cyclohexene-4-carboxylate, glycidyl
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copolymers, styrene-butadiene copolymers, styrene-
isoprene copolymers, styrene-vinyl chloride copolymers,
styrene-vinyl acetate copolymers, styrene-alkyl

15 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 chloroacrylate

20 copolymers and styrene-acrylonitrile-alkyl acrylate
copolymers.

The polymerized block comprising ethylene oxide units
preferably comprises no comonomer. This block generally
25 terminates in the function -OH deriving from the

ethylene glycol used as monomer for its preparation.

In particular, C may be:
- a diblock copolymer comprising a Dblock of a
30 polymer of styrene and a block of a polymer of
ethylene glycol (polvethylene glycol);

- a diblock copolymer comprising a homopolystyrene
block and a block of a polymer of ethylene glycol
(polyethylene glycol);

35
Within the scope of the invention is it possible to use

one or more compatibilizers C.

The compatibilizer C may in particular be prepared by
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nitroxide) following the principle of the teaching of
WO 5411412 or WO 96/24260 or EP 927727.

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).

10 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'° Q/0 measured to the standard IEC93. According to
the application, preference will be given to including

15 a proportion of (B) sufficient to give the final
composition a volume resistivity below 5.10% Q.cm
measured to the standard IEC93.

The amount of (B)+(C) is advantageously from 5 to 30
20 parts per 95-70 parts of (A) and preferably from 10 to
20 per 90-80 parts of (A). The (B)/(C) ratio 1is
advantageously between 4 and 10. The amount of C in the
composition may be from 0.5 to 5 parts by weight per
100 parts by weight of composition.
25
Within the scope of the invention it is possible to add
mineral fillers (talc, CaCo0;, kaolin, etc.),
reinforcing agents (glass fiber, mineral fiber, carbon
fiber, etc.), stabilizers (heat, UV), flame retardants

30 and colorants.

The compositions of the invention are prepared by the
methods usual for thermoplastics, e.g. by extrusion or
with the aid of twin-screw mixers.

35
The present invention also provides the articles
manufactured with the preceding compositions; examples
of these are films, pipes, sheets, packaging, cases for

computers, for fax machines or for telephones.
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10 "1 10% () S& OA? & plperlglﬁ§£oxy usually marketed as

4-hydroxy TEMPO;

10 - Azocarboxy: 4,4’-azobis (cyanovaleric acid):
CH; 5
HO-—gm(CHz)zwq—~N= ~=C—(CH);—¢—OH
CN CN 0]

(this product is marketed by ATOFINA with the name
“azocarboxy”)

15 - POE: poly(ethylene glycol) methyl ether:
CHJ_(O “"CHz'_‘CHz)“S_OH

- DCC: dicylcohexylcarbodiimide:

(w=c=n<_)

20
- DMAP: dimethylaminopyridine:
/’l N(CHs),
Ny
The synthesis is conducted in two steps:
25 1. Synthesis of the AZO-PEG macroinitiator, then
2. (Controlled) free~radical polymerization of styrene
1. Synthesis of the AZO-PEG macroinitiator

30 The table below brings together the ingredients and the

quantities used for this synthesis:
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g 44.75
POE-OH mol 0.0224
g 4.13
pee mol 0.0200
g 0.145
DMAP mol 0.0012
g 141.5
CHoCl, mol 1.656
g 86.5
THE mol 1.196
The solid compounds (POE-OH, azocarboxy and DMAP) are

10

15

20

weighed, mixed and introduced into a 1 1 glass reactor.
The solvents are then added (first dichloromethane to
the POE-OH then the THF to the
and cooled to a temperature of 0°C. The DCC

dissolve dissolve
azocarboxy)
is introduced with the aid of a syringe and a needle

(being in solution in the dichloromethane) through a

septum. The reaction is carried out at 0°C for one hour,
the allowed to stand at ambient

and mixture 1is

temperature for 20 hours (with mechanical stirring).
The product is then Biichner-filtered: the filtrate is
collected the (THF CH,C1l,)

(rotary evaporator at ambient temperature).

and solvents and are
evaporated
The residue is then dissolved in CH,Cl,, and Blchner-
filtered. The

evaporator at ambient temperature)

filtrate is evaporated again (rotary
and the product is
dried in a drying cabinet at ambient temperature for

12 h (yield 74%).

Analysis by C13 NMR:

Yield by Free PQE-OH | POE-AZO-POE| POE-AZO Mn (POE) Time
weight (%) (%) (%) (%) {(g/mol)
74 16.2 83.8 0 1823 20
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2. Controlled free-radical polymerization
STYRENE TEMPO-OH INITIATOR
(q) Weight Concentration (g)
(g) (mol/1)
802 1.381 0.00908 16.98
The TEMPO-OH is dissolved 1in the styrene and then

introduced into a flask containing the initiator from

step 1.
about 20 min.

preheated to

kinetics are regularly taken.

to

reaction mixture.
product 1s precipitated in methanol,
in vacuo at 50°C for 12 h.

achievement

The flask is degassed by bubbling nitrogen for

The flask is then placed in an oil bath

about

of a

140°cC.
conducted for 720 min and samples

temperature
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Results:
The analyses were conducted in THF at ambient
temperature.
Time (min) Mw (g/mol) Mn (g/mol) Ip | Conversion (%)
186 29 700 24 400 1.2 22.07
387 41 500 33 100 1.3 37.62
480 47 000 36 450 1.3 46.54
720 (final) 64 700 50 600 1.3 87.14
The samples were analyzed at 50°C in deuterated
chloroform, using 'H NMR: we determine the PS/PEG ratio
by weight and the content by weight of monomeric
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To gain an idea of the composition by weight, we used
the Mn values determined by GPC and deduced a PS/PEG
10 ratio by weight assuming the Mn of the PEG to be
2000 g/mol. The GPC results and the NMR results are in

good agreement.

% by weight PS-b-PEG
Ratio PS/PEG NMR 97%/3%
Ratio PS/PEG GPC 96%/4%
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units —(CH4~—0)—, and (C) being a compatibilizer
10 chosen from block copolymers comprising at least one
polymerized block comprising styrene and at least one
polymerized block comprising ethylene oxide units, 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) is sufficient to give the final
composition a surface resistivity below 5.10% Q/0O
measured to the standard IEC93.

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

25 4. The composition as claimed in one of the preceding
claims in which the (B)/(C) ratio is between 4 and 10.

5. The composition as claimed in one of the preceding

claims in which (A) comprises more than 50% of styrene.

30
6. 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.

35
7. 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
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25 12. The composition as claimed in one of the preceding

claims, characterized in that the block copolymer

comprising at least one polymerized block comprising

styrene and at least one polymerized block comprising

ethylene oxide units is grafted with glycidyl
30 methacrylate.

13. The composition as claimed in one of the preceding
claims, characterized 1in that (A) is a styrene-
butadiene copolymer.

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

parts per 95-70 parts of (A).
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15. The composition as claimed in the preceding claim,
in which the amount of (B)+(C) is from 10 to 20 per 90-
80 parts of (A).

16. The composition as claimed in one of the preceding
claims, characterized in that it comprises no
polyphenylene oxide.

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

contact with electronic components.



