WO 2010/023282PCT1EP20091061146 - 1 - Polyarylene compositions having enhanced flow
properties REFERENCE TO RELATED APPLICATIONS  This application claims the benefit under
35 U.S.C. 11‘%e2{}(1)f (%.S%Zr)rovisional application no. 61/092,866 filed August 29, 2008, and U.S.
provisional appllcaﬁ}on no. 61/092,870 filed August 29, 2008, the whole cgﬁfgﬁFg;B?/ﬁ’?éjé‘é applications
being herein incorporated by reference for all purposes. BACKGROUND OF THE INVENTION FIELD
OF THE INVENTION  The invention relates to a palyarylene composition containing an organic
substance as a flow modifier and optionally one or more other components. The 10polyarylene
composition has improved processability, advantageous flow properties, improved toughness and/or
color properties. The polyarfelvargsaaussmeniteny fayineeihehasd Hostarieatiiibindered phenol. Articles
made from the polyarylene compositions are included in the invention. DESCRIPTION OF THE
RELATED ART 15Rigid rod polymers such as polyarylcnes and polyphenylenes are often referred to
as self-reinforced polymers (SRPs). Polyarylene polymers have the desirable properties of engineering
thermoplastics while concurrently offering the advantages of reinforced thermoplastic materials.

Self-reinforced poR&iiEASsHa kbl prbBISRBIdESEEIRRE with surface finish and 20homogeneity
which are often encountargdwitbacion\wrntignad Rinferaadepolymsres. Seibreiafarced polyarylenes have

[ﬁlatively ri_gid pglwgﬁ%%gﬁ&%ﬁj%_ iy m%@ﬁ%%%%g%wl@’ Qd‘d’}gc%ﬁ @i@forci?_g agent. tS|ome; of
e properties of polyarylene materials, e.qg. olyarylene’s self-reinforcing properties, are at leas
partially responsibFéé‘é‘r?ga@% B Cﬁﬂ%%%%é%%o%ﬁfﬁ%léigﬁ?g;éﬁé%gﬁIW oKightENsile strength
and good toughneesthers aneloswianh datethese propories driwyr pfrarech Wirfiduivtogseecess a

polyarylene under gataiGrRONDDOE: PHICESSIAY inONdes injection molding, compression molding

- and/or extrusion mglging dreatvarieng-igform molded parts and/or stock parts. 30During injection
“molding, the polyaryleneﬁl%mer, IS sybjected to hiig temperatures and hi(_?h pressures in an

atmosphere that may cdritalivSRyGRACEN 6} £ BB R i SpANHR L EMEHIRa AR BHhg processing
the polyarylene is substapegtast Rijh merdibsranterimaidHnooken form cbpdermsmsidsenditions
polyarylenesimay belyitskeptisieiosiaasisable dis¢plottanisivehanyaliowingokhe high viscosity of
some SRPs (€.9., plyandengskieadsiRMeIonmaioniof ¥elpGiugradisnis iRsidg molding equipment

such as injection molding Sbarrels, A core of the SR rial inside an extryder barrel, e.g., an
injection : compogzt?on may further mc?uc}e a sterllzawy' .?n cred phenol. grttic £8 madae g

G NOARAY TaYIRE

from the polyarylene compositions are included in the invention.
DESCRIPTION OF THE RELATED ART
15 Rigid rod polymers such as polyarylenes and polyphenylenes are often
referred to as self-reinforced polymers (SRPs). Polyarylene polymers have the
desirable properties of engineering thermoplastics while concurrently offering
the advantages of reinforced thermoplastic materials. Self-reinforced
polyarylencs may avoid problems associated with surface finish and
20 homogeneity which are often encountered with conventional reinforced
polymers. Self-reinforced polyarylienes have relatively rigid polymer backbones
which, in some respects, mimic a fibrous reinforcing agent.
Some of the propertics of polyarylene materials, e.g., the polyarylene’s
self-reinforcing properties, are at least partially responsible for desirable physical
25  properties such as high modulus, high tensile strength and good toughness. On
the other hand, these properties may make it difficult to process a polyarylene
under certain conditions.
Processing includes injection molding, compression molding and/or
extrusion molding the polyarylene to form molded parts and/or stock parts.
30 During injection molding, the polyarylene polymer is subjected to high
temperatures and high pressures in an atmosphere that may contain oxygen

and/or commeon atmospheric contaminants. During processing the polyarylene is



molding barrel, has a tendency to travel at a faster rate of speed down the barrel during the molding
process while an outer layer of SRP material surrounding the core has a tendency to drag against the
barrel Walls.@a EhleG%F\;g; is injected into a mold, or extruded through a die, the velocéi#/jgradient
between coré and oLter 10 layers can lead to the foi illation of undesirablESUFELEERE. The
resulting molded parts may show surface roughness or otherwise exhibit unacceptable surface
aesthetics.  Another aspect of the flow properties-af polyarylene compositions is a tendency to
undergo undesirable melt fracture. Melt fracture is a phenomenon 15that is encountered under certain
conditions when thermoplastic materials undergo melt processing, e.g., extrusion and/or injection
molding. Melt fracRif® it BgB tetpesiten sndiasnliexitedd bydnrerdneandiiansiocity between core and
outer layers of a pphymyiEnescompesitiorpidsentinieuirextr dsiaridatirel sRiffesertesimgthe velocity of
travel between the COre}@t@%@Htﬁ%&yﬁi%ﬁm%%]?p%ﬁ%%}éﬁ aQeswRieshigq@-onger and
more intense heat,fistaty which mavSad 1g,tieimal decamposition aneuior gplor,cnanges in molen
polyarylene material. ur%ﬁ]e%‘,‘f e core and ou ergjaﬁel% otnpb yarylene may have %ifficulty mixing
thereby tending toteHiske A&8E &fi g @1F, Balsisnjdbcivedn dee tiord: 4rih s0tBITeERYs. 25Especially
during extrusion, viimedizg imoitenhpe by smydensy composiienfistalovad tpctdwothetistibtaed of the flowing
material may begigarake e RikRUgR Waveitdkes tRrg1dzthe dlowralsis ereargrthe disruption to
surface uniformity {pergases. and (he AMplitide ot ihe wave:tike slieckan he surface of the polymer
becomes more severe. At su |C|er¥[ly hi ﬁ?ﬁnw raftes the surface wregulérl?rles may 8Iisrupt the flow
of the molten polyméﬁ&%%ﬁlﬁ?ﬁék{éﬂg%ﬁéf%g‘?n‘fﬂ@ﬁ%é%%ﬁt%%‘#@éioﬂ%@&@-iw&ﬁ even, laminar
manner but ilsteatithe fiow afitivetim ditem pohymiendreakécandthectitrsdEdk moltémgpolymer flows in a
-"spurt-flow" mannefoided pBlLERGIER BakcavREBN-IOE the-aploasHiendewnsligsrn processing of
-35extruded therm%@%%ticaggt%t%{égl. Molten polymeric material flowing in a "spurt- flow" manner is not
amenable to extrusion t%rougﬁ a die. This makes it - 3 - especially difficult to process polymeric
materials by cooling strARGL8 S Theltdy Jen RIePteifsmh 2o Sera s FEmRIsEcRHftial which can be
pelletized. Reducitepdhecieiodedeyzofupdbpanplenectiompiositidyis!tdracider o piett dractune would greatly
simplify the processing ehralyareneicrrRISItoRG @R Gﬂlf‘e%ttxéﬁ‘ia?%ﬁ@ the:thyqughput of
polyarylene compagfion.extision aracesses, Adding. fluetnaled bolvmerc 3 plgomeric compounds
to thermoplastic com O3Itions as ser\%éa'%é a way to decre e the en eﬁ'cy o1lt ernl%oplastic
materials to underfdihien fraceaHe ik AatlibohERE M5 BolsierdbRydH sPBoMsuch as those
obtained by polymerizingytisariratey ambat rateshd6nmageseers: kavetoesm dedcket to polyarylene
compositions as apway:tadeducansibdaceraaifesiscdbasefuoninaied matgsials da,qot dissolve in

polyarylene pglymers and 1 fosr addilon 1o polvanviens, compositions cases, the polyanyiene (o
loose transparenci/étake on‘opaque chia [ / de Trate ch

racteristiCs and/or provide poor strface ¢ Aracteristics when
the polyarylene is

tE USRS HERTTRRAN PBHRI G HARERE B aBNiR e fluorinated
materials in the polyieyignEuntesy | €ad-tacthedfoiittatiarerecd p@xmysion pofydiayeliétcnigterial such as

vertically striped palletss The-fyueropalymenskipgsmay delamivalgefonihe-polvaniengand separate

from the polyarylene £om gsition to form a non-homogeneous solid. If such material is later used for
. outet ftg%r&,. . . "
- forming parts undesirablé surface 20aesthetics may occur.  Other polymeric additives such as low

density polyéthylene (LBPESHEEUHES BESHAHTERIS TRelSTophsz et pBRtiHE™HE a means to
reduce melt fracturdorsdisotieeatbe forficrorithteloadditivesria DRE brgynbe @klded 40 polyarytene
Cpm_;:f)_ositions to imﬁﬁgﬂwﬁﬂﬁﬁﬁe@ﬁ_r@ gl ﬁtté‘l@%%%gﬁ‘iﬁe@%@%%ﬁﬁ?&@mei it a
Cnderying poiymes B e B PR S acture and
surface appearandBBy HORIRRY ESHAIATEAGERE DRPOLHILL By FicHBeoNE S e more
hydrocarbon3éhainsragpoiyasyienedconpp dsitiors of the molten polymer to such an extent that
the molten polymer no longer flows in an even, laminar manner but instead the
flow of the molten polymer breaks and the extruded, molten polymer flows in a
“spurt-flow” manner. _
Melt fracture may severely limit the options for downstream processing of
35 extruded thermoplastic material. Molten polymeric material flowing in a “spurt-

flow” manner is not amenable to extrusion through a die. This makes it



30WO 2007/101845, incorporated herein by reference in its entirety, describes flame retardant
compositions that contain one or more polyarylenes in combination with other polymers such as
polycarbon ..The compositions exemplified in the publication contain polyarylenes in amounts less
than 50% bﬁvaé%ﬁfﬂg 22 9p 2005-213325, incorporated herein by refergr(f(i(éElﬁvﬁﬂ%g@ﬁ}fr@ty, discloses
sulfonic acid-substituted polyarylene compositions that may contain certain phosphorus-based
stabilizers.  US 3,644,482, incorporated herein by. geference in its entirety, describes the inclusion of
phenolic stabilizers in thermoplastic compositions. SUMMARY OF THE INVENTION  One
embodiment of the present disclosure is a polyarylene composition that includes one or more
polyarylene polym&tRecily difacidt isuasrganb et arrieish g echs stans wethht of from 100 to
1,000g/mol.  Anutienewipodirteftrof dseldrétentdistlosuteris avhiolyaaylengetiotizpdsition that
exhibits improved pegeessablityadenddRFthay ambadigers Sidhe prasent disclogusgis a polyarylene
composition that h\%, i}'&prg,vt?dsgéo% Sﬁ?eb"ri?é (%Q% copt%'n% apor anicog,lttlib%tsaqlc pa{%ng a
hydrocarbon chain o forn 8 to 85 carbon'atoms iff e gt ry no(fﬁlé?r embodiment oFthe present
disclosure is a polyaRRshdiEsEpRBPiRA YarhEc COMBEIBR S ORHR O BIGaHE substances having a
molecular weight of fromdii@:toubr@8ded/pobiraentoné drgmore stengatyntisidenednohisgds and exhibits
improved toughness-ansiiancoias RiQpReHiasway 1 RURASARStRBRS IS PIQYIds ARolyarylene
composition comp 'sditrég; qu%ﬁerqgéenﬁﬂl}(r%r ‘I‘%Qeﬁg{?é [ herein more than 50 wt. % of the

. . il rt?_ ea’o 1001TIETIC ancli 80 rﬁn]eric ..
recurring units of the polyarylene are recurring units "3 of one or more formulae consisting of an

optionally substitutSHIRRIOABSGHET3S dhnsedinah P S OB TG IS ATy rI U BEFhked by each of
its two ends 16 twosthenophienaltyesulddtit e dodyylg reapoupssiiars directa@ € lidkageahd at least one
~organic substanceshauingefranolatilarusiahitof #eridQGidnd:; A008KReh Wheseinsaid organic

“substance is selected from the gr consisting of a paraffin, an olefin, an olefm oligomer, an
alkoxylated acycliég %g{r%%)%ﬁ?éie g%llcgj) ;nggg&%igfﬁ%gozz%gﬁ%ngadr %?(?ﬁ%(g]é‘i ,d'élfsr?iqd{g? an acyclic carboxylic
acid, an acyclic caPSE¥NERIR ‘Qete YT R LYk yRedEiahamesirTistesadoranoydtlic carboxylic
acid amide, an alkpsyiatetiaoyicliecstcohal vdreadychiclpdoolot, iatraikesed atedaalifibpinenol and an alkyl
pht_enr?l afncﬂI spsdl0ﬁﬁalm@dwb@.tanﬁ;eﬁﬁr@m?ﬁ{yra)faﬁn@maﬁﬁa@ah%&t&g%i%(qdmlw@ngtﬁased on the total
weight of the polyarylen asition. n angther aspect, there is provided an article comprising at
least one part coﬁ%&%%ﬁﬁéﬁgg% é%?#éor?é% ﬁ"leﬁ%rsﬁtllgﬁ’é%e aﬁealﬁlée&e a a(g%?yéﬁﬁﬁé BESERIPTION OF
THE DRAWINGS Sml’f’—é’fb‘?@f"‘éh&g% fﬁ@@lﬂﬁh@éﬁﬁ%%ﬁv drlapsrraiend e 6aiBEEIBA as the amount
of a process aid chadgesrFiGranhous! the ksl ciowosateandelorgatiohstengtowt polyarylene
compositions. 4a REJAHEND RESGRAIG M RERERRERIEMBRARIMENTS  The
polyarylene %mp%;gggﬁig ﬁlﬂd?r i&\é(ﬁption includes an organic substance that functions to improve the
melt viscosity (e.g., melt flow rate) and processabijlity (e.g., resistance to melt fracture and ability to
provide improved surfa8 iRy Balstdl v SRy laretpriinnee et mdLOBR deiffe organic
substance provideslimproveddehts fhebotpinstilt wisaositjoan dsthenprosessabitityrsttthe polyarylene
without substantialiy fiegatively atfeatin@tir dtansepiency andiorswitacos: caasagteristics of the

olyarylene polym I in:mel S, rganic ne the polyarylene

~polyaryiene poly 861?%@'88? c%%gneb%ﬁg)&{j/%qg%%%ve ﬁ%&&%t oPRANGE. NS ROIYRLY

* composition Qf the invention is : mo r. he term "organic substance" as it is

used herein fefers PPERETREAICEBIRHY GHIE LIRS oS P sTrgHE IR WIRreaEIRF or naturally

derived. Naturally d@rveetdresnicangbstanctsantitbomdoditionpihohse matteiidls that are - 5 - refined

from naturally occurringiihéng, ttbnneral sibsiaces Jredlexasmiaiiaivhalhaseiyestorganic

anees may oefielrd omalmoblane femipanis. el b derved sbsiances may aiso be
uc ineral oils etro

obtained from materials that are foundin nature as and/or p eum materials that
are not Stypically tRSERYGPHERRG GRHIS T PORPHVIFY SPERREHR S Ithough such materials may be
derived from38reviously Wi b3sKii248, orepnisnied heymithetidatiyn cevivigceotigetiiic substance and/or
composition is onejthatissiemnicataliered ebangingdsinhere ot ehespes)sinestyng and/or by

refining to remove pyies, e Aier s aflectdhe ik obdha destied qiganic, gubstance. 10The

organic substance has a H}Folecular &)ej rom 100 to 1,0 n prefera odiments the

mole g
organic substance AR HISIEL TS PRREIEHIS HPBHI B YEHEBC T BAMRIE T B8 4Pl 285 to 700, or
from 500 to 600 g/wright.



The organic substance has from 8 to 85 carbon atoms, preferably from 12 to 65, preferably 14 to 50
carbon atoms, 16 to 40 carbon atoms, 18-36 carbon 15atoms, or 20-24 carbon atoms. Preferably at
least a portion of the carbon atoms are arranged in the form of a hydrocarbon chain. For example, the
organic substance may have a functionality such.gs a phenyl group to which a hydrocarbon chain is
bonded. The total number of carbon atoms may be up to 85 thus g,ucp aﬁghgfna%l grohlp-%otqt%iging
organic suBBAMEARAY hRRIRIEHSERTBAN FOEHTART Habirg BE o™ 8 BB HSHEThE §iianic
substasicerinay aleg e argraaieconaibesaicaiboatersdd theifizactionality than in the
hydrocarbapchain. For example, fhe grognic suistande mavnavesaRiRhAoY dheckionalareip made
from 12 car on’atofns.’ﬂerglp%eny group may be substituted with one or more hydrocarbon chains
havinetdesizeridn horearbsAcawmssiifewise the 25functional group may be or contain one or more
heteregtpmea ko oexamplertadtnstional group may be a heteroatom substituted phenyl group such as
a phenol, e.g., a phenol having a hydrqcarbon chain..Ex les include ounds suc
nonyIphen&fnﬁ)?ﬁ%ﬁfién%%é’éﬁ%ggessutsgfl%{é‘arsvll%hal%%}%%ﬁ S%Iie}pﬁys/%%(?gr%(%lc%ﬁgsir?%én gig aving a
total nuityhetat frol8te 8Sicarbest atoneszare aidoimsiudedia thepenby Rristesmpositidh & the
inventf'gj@)0 xainples of organic substances that may be used in the polyarylene composition of the
invention are described below. For organically derived o}rg%glisc substances tge h%/%gfcarbon chain
preferably KESEF STEAFIRHET Bf BE5Bh IR G AN EU SRt B HA NG O RE 358 More.
hydrogaskesasfiains containing 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45,
47,49, 51, 53,55 S30,0% 806,100 PR AGR A A Aot i uenion

Of course, hydrocarbon chains having an even number of carbon atoms falling between any of the
aforermreneaREts dach RIS Bre SIS T YN AJN 8o EBCTlifiERtS &t frefHl8htion the

organigskPstanes is a mixture of hydrocarbon chains of 5different length where the number average

of carbon atoms per hydrocarbon chain is from 8 to .85, preferably from g.gt %9 59169 QMQO-m 24 to
48. When t %?ﬁ%ﬁ%%bé%’t%?gn%%%se r?:sc?rnr?p%%{iﬁ)osﬁr hlg_ltair%}aa s'a mixtire é)(%&())trgéﬁ%s%bsdt%nlces having
a distibetiomofeydrotariorshain térphnoitdslaceeishilsieiipmt NdrobaAIoHe iR H5\AhEESs than 8

or moﬁ%m%ﬁa%%&l%t%%ﬁﬁ%ﬂ@ﬂ&#ﬂ@&é&&&h@ﬂ%{&@&%%ﬂ@%ﬁt&@n. In other embodiments of
e

the invention hydrocarbon chains having less than 8 or more than 85 carbon atom are excluded from
the polyaryBriiEPREGSHIH. FrPBTHEPE B iR EHfs SFIRE AL RIBA 8l SPhibra Aaditional additives
may bgopiesentrtie palyandetercdngositicruofthetdiventomlireysuct ESatditionl @dditfves
includg,chemicel FOMACLOSR ARG EPBhdIaIF, ALMRKRANER B cAMEn o R AL examAlRhe

polyarylene composition of the invention may include an organic substance having a hydrocarbon
chain erafmelors rea b abars At vaimtibl, TaghseRRIE S bty B AU & SEH RS B impact
modifigidhaidncludrsa palymeresmaterialhavingtawaibdrdhain ofiolecular weight of from 100

to 1,000g/mol, wherein said organic substance is selected from the group consisting of a paraffin, an
olefin, an olefin oligomer, an alkoxylated acyclic carboxylic acid, an alkoxylated acyclic carboxylic acid
amide, an acyclic carboxylic acid, an acyclic carboxylic acid ester, an acyclic carboxylic acid alkali metal
salt, an acyclic carboxylic acid amide, an alkoxylated acyclic alcohol, an acyclic alcohol, an atkoxylated
alkyl phenoi and an alkyl pheno! and said organic substance is present in an amount of 0.1 to 20 % by
weight based on the total weight of the polyarylene composition.

In another aspect, there is provided an article comprising at least one part comprising the
polyarylene composition as defined above.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the change in viscosity of a polyarylene composition as the amount of a process aid
changes.

FIG. 2 shows the melt flow rate and elongation strength of polyarylene compositions.



20substantially greater than 85 carbon atoms in length.  In some especially preferred embodiments
of the invention the organic substance is a mixture of hydrocarbons having a number average of from
8 to 85 carbon atoms, preferably a number average of from 12 to 76 carbon atoms, from 24 to 36
carbon atoms. For example, the hydrocarbon chain may be a mineral oil 25that is saturated or
unsaturated, linear or branched, aliphatic or. arom% referably aliphatic), and which improves the
flow &%é%@&%&%%ﬂ%@%&%ﬁ SHiGHED E?ﬁ%“& stance may be present in the
polyaryleng ko mpasitiemn: ofdhgokiventidntia amatintsioflfrgm H lotga2R%ubstaveigtiat Hrefekablyo the

organic 30 substance is present i f0.2-19. 0,3:18 Wi %, Q.4 : i@ W%,
0.6-LE D5, 7 T8 wish. b 61 v%’%%}% \i%%éﬁ bt ﬁ.gﬁ?%%ﬁwﬁm%ﬁ%%%ﬁ-g Wt.%, 5-8

Wt.96. 0. 10 wt
Wt. %, b HE TP osidy e s caifess BRSEY RARHTEStOLAl ROSTHRISIF tAYBRGHnict BB HEFAIIR iAf dBfnparison
to thefatatwsighief thenelyameneeampasitioneinviheafpmnes tenessgtieroe deangesylalkvalues
35and subranges between the stated.values are expressly included herein as if - 7 - wri ut, e.qg.,
the ra\%%ogtf f%gséaﬁ%}\g{ néit élgekl,a ik €4tringpaie%é§1?% ortg V\f?}f%?oﬁﬁr%tgvrggétrﬁghgubstance
preferatiyrias epmehimmgpdintbal onnk3ed eavt-a Bsilirgpeinbabesecl Se@ok mamag PRt below 130C
and aailing,Loink 3a0eNe:190GRr Asngling point below 130C and a boiling point above 100C, and
preferably comprises at least 8 carbon atoms_and %:mos.t 85 écarbon aﬁoms. Preferf?blg/
Ehe'SFihd {

e
polyarylene Bonti3BsitithsBith e heartiodinkiuded r BrgRniETisEla s RBRRY ecten(gp from the
groupceansisting abpasaffnysilelefilis, olefimoligorers;dopieratiyialfoxyddtetatyclibsarboxyiie acids,
acyclig %;9%@’{?0%3{!{.&%% esters qacyelic carboxylic acid alkali metal salts, optionally alkoxylated acyclic
alcohofs and optionally alkoxylated alkyl phenols may be present in the polyarylene composite of the
invention. Non-alkoxylated organic substances, i.e., organic substances having no alkoxy substituents,
are preferred over alkoxylated organic substances. The 15organic substance is preferably free of
ethylenic unsaturation, preferably the organic substance contains only fully saturated C-C bonds and
no C-C double or triple bonds.  When the organic substance is an acyclic carboxylic acid, it is
preferably a monoacid, i.e., an organic compound substituted with only a single acid 20 (-COOH)
group.  When the organic substance is an esterified acyclic carboxylic acid, the ester is preferably a
monoester made by esterifying an acyclic monoacid. Likewise, when the organic substance is an
alcohol it is preferably a monoalcohol, i.e., an alcohol having only a single hydroxyl group.
25Especially preferred organic substances include paraffins, olefinic oligomers, non-alkoxylated
acyclic carboxylic acids and non-alkoxylated acyclic carboxylic acid esters and mixtures thereof
Paraffins are alkane hydrocarbons with the general formula C,H2n1 2. The organic substance may be
a paraffin wax which is solid at room temperature with 30 a melting point in the range of 40-80C.
Paraffin waxes are generally known to have more than 20 carbon atoms. The organic substance may
also be a paraffin that is liquid at room temperature. Such paraffins may have from 8 to 85 carbon
atoms. The paraffins may be straight chain, branched, cyclic, acyclic molecules or mixtures thereof
The branched molecules may have comb-type branching, 35graft type branching, and/or star type
branching. In other embodiments the



paraffin is has a dendritic structure and/or forms a polymer network. The paraffin - 8 - may be
described in terms of its number average of carbon atoms and/or in terms of its number average
molecular weight, The preferred number average molecular weight is from 100 to 1,000 g/mol,
preferably from 5(88{?12%6 300- 600, 400-500 g/mol. 5The carboxylic acid %Tgfﬁ?g%ﬁ@éfgnce of the
invention may be an acid- substituted paraffin, preferably having only a single acid group (-COOH).
The acid may be in an acid form in which the acid has a hydroxyl group bonded to the carboxy moiety
and/or the carboxyl acid may be in an acid form as an ion pair with a cation such as an alkali and/or
alkaline earth metal ion such as Li, Na, 10K, Be, Mg, Ca, and/or Ba. = Examples of carboxylic acids
include stearic aci&iBaiivE ey 1dy eustedipne Achnpelrystiecssid EaFame &eid, enanthic acid,
myristic acid, pentagtecdhoieracid oagauhislibsagicksbenebclacidddnehligiocermediflotn some
embodiments the grgagiORHRIANGS A% IBHMLR NS IH BES YRS Biet-dnreaiRaxylic acid, salts

thereof or esters ther(%of such as oleic,acid Jinolgic acid, and Iinf)lenic a,[cid. _aAcids apd esters of the
. dire ?u(rjx i} nta ure Fucf‘h a5 r¥un i) 01lls f‘ﬂ(f/mi ge}ro eum ma etr1a§s that are no
group of monoacid inclu mgﬂs earyl stearate, lauryl stearate, lauryl laurate, are especially preferred. In

another embotimerRsHHHdPNER S h e BrgxricamSidneeisninss b gbsrshareieiSoxylic diacids.
Carboxylic diacidsreag tikéecarsbikylicracidsiexdephyvitissiiesd oidgnoups £SO calarboxylic diacids
include hexanediojgacid, fientrnedieis Acifi sstangsigioasic-Ranane divis gl angkdeganedioic acid.
The alcohols corregpanding o ﬁ@%ﬁfeﬁ‘ee 20PYE CATNOXVIE, %}qgfm%ét%l?g P%%%S%ﬂ%'éé the organic
substance, either as a%eﬁara e chemica c_ompoundeor as 25a SUBS uentno(h e organic substance

such as the alcohdl#orHsaing $E5E e RitAT s Seyireheiady ovhitaRcaster. Such a corresponding
alcohol has tHe same hiférongHpanshatibore as trdecaldyoxyilit adidrout Idiferd fiatn the carboxylic acid

: ir: thﬁt Ithe acid grouprbQRQRAb IR FARRced éis\fgﬁln@c@M.Qﬁ%la(@@%%(o@ﬂﬂaﬁ%f@ﬁ%ﬁ Ebfﬁacltedhfolrm the
alcohol moiety ma; r ent 0X r =P , rably any alcoho
contained in the or%@r?tl%%sgu[ﬁz 3%063(296 @%ﬁ%@ i(ra %}é@o QO%’aoﬂgg%Eépéaéqﬁﬁ?ggqaliphatic hydrocarbon.

_ e.q.
Saturated alcohols are PréferEEEaRHRNTS ﬁ?fé?%ﬁé?s%écﬁﬁgﬁﬂﬁéo%ep@?fﬁ’i@@ i€t frations may be
included. The fattytalchhotisraylpédotcs O catore abpior éxampleyrbteatphaicthab 35(ienctadecanol),

isosteatyl alcghol @énmeshylneptadesandntd) petaiehd alaqbed PFsedadearn-4ieh. Hbayd alcohol
(cis-9-octadecen-1a-gl , r!c{noﬁl )ﬂl I% 0oI 912 -9 - 1][‘,Z-oC 1%%{? O(I;I%exn-ljﬁ Ig, Igi(%olirriloleyl alcohol (9E,
12E-octadecadien10 ) ﬁﬁo?en Q]ja%gﬁlc()(i 8?%3%&2? -octa(?scatrfie ﬂ-é@e?a%oﬁnolenyl alcohol (9E,
12E, 15-E-octadeéam&%%-&yyfaweﬁwagwﬁmﬂ@waPo&%@@ybgfa%&m@m arachidy! alcohol
(1-eicosanol), behépgiaiobholclbidocbsatedl) [ beuciil alovhol & cisbb8-gloswsenybolipligridceryl alcohol
(1-t¢tr<'sltccl>sanol), cary ﬁl@@.ﬁ@&&ryh@?@@%ﬁﬁﬁ%iﬂ@@fﬁ@ﬁ&"s@&fﬁ@b ﬁwhdy@l@%@@}&élaﬂﬁhgcosano?,
a6l ARG el O g e
greater number of carbon atoms in the functionality than 1 the Hydrocarbon
chain. For example, the organic substance may have a biphenyl functional group
made from 12 carbon atoms. The biphenyt group may be substituted with one or
more hydrocarbon chains having less than 12 carbon atoms. Likewise the
25  functional group may be or contain one or more heteroatoms. For example the
functional group may be a heteroatom substituted phenyi group such as a phenol,
¢.g., a phenol having a hydrocarbon chain. Examples include compounds such as
nonylphenol.
Organic substances substituted with more than one hydrocarbon chain and
30 having a total number of from 8 to 85 carbon atoms are also included in the
polyarylene composition of the invention. Examples of organic substances that
may be used in the polyarylene composition of the invention are described
below. For organically derived organic substances the hydrocarbon chain
preferably has an even number of carbon atoms. Organic substances having one
35 or more hydrocarbon chains containing 9, 11, 13, 13,17, 19, 21, 23, 25, 27, 29,
31, 33, 35,37, 39,41, 43, 45,47, 49, 51, 53, 55, 57, 39, 61, 63, 65, 67 or 69



10aryl group such as a phenolic group, for example nonylphenol and/or octylphenol.  In one
embodiment of the invention the organic substance contains one or more alkoxylated compounds,

e.g., an alipg@' nd having one or more alkoxy groups. Preferably the alkoxy group is a group
of formula - %ﬁgﬁﬁg 5is a CI-Cu alkyl group, preferably R is a CZ-C%&H@&B"%’%@?&%&[ C4-Cio

group and/or a C5-C8 group. Examples of alkoxylated compounds include of condensates of alkylene
oxide with fatty acid, such as condensates of ethylené oxide with lauric acid comprising 5 or
comprising 10 mol of ethylene oxide; condensates of alkylene oxide with fatty alcohol, such as

condensates of ethylene 20oxide with, Iaur§I alcohol comprising 2, 4, 7, 10 or 12 mol of ethylene oxide

and condensates GFBRBAIREAR SR ERIAN DeSnerEsth SHSAY s drERBramBYiene oxide:
condensates of allkygleng axicenwitmbikyiptebat, suck &dicgridensatesofatiydéme-oxide with

nonylphenol or condensatased athyiene Rxigla it ectyphanaband skeh-ascandansates of propylene

oxide with 25nonyJL8Q1eI{1V%I. %%(%é/(l)% '

et aRnis suRstances. siable puse i the, pomposition of the
invention include Dl,sgogenl /) materials that are commercia y availapble from ognis Especially preferred
are Disponil(r? proé’é

deogth by ro R 4T 8o AEEH AR R RRY e 6% units with lauric
acid and/or myristichaiids 38eoihpriSingrafespéc fively] 210476y 20tn@lswffattmldrie 4kide. Disponil(r) TA
ang Disponil(rz Sf? prodxrﬁtawﬂaisrgaﬁﬁé b Blel8 @H?Q?ﬁgﬁm @kﬁpﬁ@lactlmiﬂgm%esyethgleﬁe
substituents of di Nt I red, Di (). QR Disponil()NP products which are
ethoxylated octylpﬁﬁ%ﬁé%glr?é%%é%%ﬁé%%%%%@%%g %)Pehﬁr%ﬁpé %@%&éﬂo{% r%sc?ls%%stance of the

invention. 35In a pretEREIcehib BUHoS AR RCBrg IR b KHER O AT SRR &S FisRe e thoxylated fatty
acids of genéfal fortomleaR-B¢haled06 h2 GHRIryBRE wiepesRion] On- athancalhpldaticnadlof theoup having
~from 2 to 24 carbop-ai@ins RRfdrishan inkegal-Reivesitlaard,2hobspasiallyprefeired are

- DEPLASTOLY(r) co&%meépig &)g)q,g 3 hich are.condensates of about 4-5 mol ethylene oxide units
with Laurie acid and/oef‘)i mlflrlésticoac% g%ﬁ@ﬁ%ﬁ%’f rﬁ%lt%?ials are available from Cognis.

5Corresponding propoXA{8E SRERSFBGRREDARYRERTs FREPHRI LR HERIGERIHMS organic
substance. Thewaydniprsedstaribe mbyrilsochwmnposiefin olijemerntoligdrrersichre molecules
consisting egsentialyiaha.fevdiepeahtinis derivies tanpane ORRIEFBRNOErS: fibg term "olefin
oligomers" or "oliggolefins” is | topd to nete oligo ale) % by weight of the
repeat units of Whigﬁﬁgg %cfélﬁ(\)/%%q rom g(tq]ieegst, grf:éé%lee (i%rllggl'lnlieg%%i "%’#ﬁé@ﬁ‘gﬁ% in the compositions

according to the prBYBHITRTRHIBA MR T D S SRS TS S RS AR Rig B 100 to
1,000. The olefin may heariatabigrasrmoh oo kel or, meiclefindsughohsntradditive such as an
impact modifier that includes a polymeric material having a carbon chain of
20 substantiaily greater than 85 carbon atoms in length,
In some especially preferred embodiments of the invention the organic
substance 1s a mixture of hydrocarbons having a number average of from 8 to 85
carbon atoms, preferably a number average of from 12 to 76 carbon atoms, from
24 to 36 carbon atoms, For example, the hydrocarbon chain may be a mineral oil
25  thatis saturated or unsaturated, linear or branched, aliphatic or aromatic
{preferably aliphatic), and which improves the flow properties of the polyarylene
composition.
The organic substance may be present in the polyarylene composition of
the invention in amounts of from 0.1 to 20% by weight. Preferably, the organic
30 substance is present in amounts of 0.2-19 wt.%, 0.3-18 wt.%, 0.4-17 wt.%, 0.5-
15 wt.%, 0.6-16 wt.%, 0.7-15 wt.%, 0.8-14 wt.%, 0.9-13 wt.%, 1.0-12 wt.%, 2-
11 wt.%, 3-10 wt.%, 4-9 wt.%, 5-8 wt.%, or 6-7 wt.%. Weight percent is based
on the total weight of the organic substance in comparison to the total weight of
the polyarylene composition. In the aforementioned preferred ranges, all values
35  and subranges between the stated values are expressly included herein as if



15butadiene and 1,4-butadiene. It is preferably a monoolefin.  Mention may be made, as examples
of monoolefins, of linear monoolefins comprising from 2 to 12 carbon atoms, such as ethylene,

propylene, W%%%‘F’%ﬁentene, 1 hexene, 1-heptene, 1-octene, 1-none98w’|frgz%cene, 1-undecene
A :

and 1- dodecenc. e oligoolefins under consideration in the different aspects %%j%lel??wention can
be selected in particular from homooligomcrs of the above-mentioned monoolefins and from
co-oligomers of these olefins, in particular cooligomefs-of propylene with one or more comonomers,
and from blends of such oligomers. The comonomers can be chosen in particular from the olefins

25described above such as the linear mongolcfin described above, from styrene monomers such as
styrene and a-metAJiLWe ¢ RorhetiRsemt Al uh<attr ?féa]rbb%yilé’a]cfhsl Sudtfak Acrylic acid and

methacryfic acid, drtl $toh? ethifenically unsaturated carboxylic acid esters such as methyl acrylate,
butyl acrylate and methyhgnathacydaieniprernpRtiay weighhobomitsdpimesboandathe

comonomers in thso%ﬁgggﬁﬂm%mgwﬁ?g%m AR haB.eR e PRI BB ESR fhan 10 D6 by weight

and more preferably less t % by weight. It is"understood that the term "oligoolefin” is intended
equally well t 0 %%E%&&%&abﬁi&f%%m RSP AT S BIENLS: The
oligoolefins can indpdricitartbe wigiscotefivest B5Thenermmctigertrsigfiiscadomealerssood to denote
oligomers, more than 50:¥ehyb Weighiodf the:repeaipdritisobmhich-angide iiveddfiosaddeast one a-

olefin. The teim "2l ndtsioad toidenpis areIefncomRrng alaash A caan atoms. The

a-olefin is preferably a mgnoolefin. It preferably comprises.at most 12" carbon atoms. In addition, it is
preferably linear. ﬂﬁ@ﬂlﬁ‘&%@fﬁ&“gﬂﬂ&%E%&aé?gﬂ%%cﬁf’ébd)ﬁ@}%?1?1%&3{%1& the 5invention can
be selected om Homoxsligemeestersapcschictitantltanddkdligombsslof eptiarelbfin with one or more
-“"comonomers, andafieybiedds @l isutto bigembssid el carrenamey sicanhbenshasents particular from

the olefins describ&@&ﬁp&q@%&m%im;dymiﬁfm‘ggﬁggbed above, especially ethylene, from
styrene monomers such as ggﬁgﬁ?n{e a@d a-meth\b/é?%rene, from 10etq%lsenicall unsaturated carboxylic

acids such as acrylic aci&id e HEE SR UG ARG From e AR ﬁﬁ%%ﬁg%’i@%%rboxylic acid
esters such as methigxaciybatéudsnisyhesdrsscdrnd meliyhith aylateuitiencentBit by weight of units
fowled from tiie camenaeetstineligprafaldiingis advantagieaushylessihar3R 06 Myeweight, preferably

less than 10 %6 by YEIGN! 380 MATECAEIRBRIY 1663 LAIDANT % By elolif (s ¢iageypiged that the

term "oligo-a-olefin", %lgteaded equally well to dehote the oligo-a-olefins as described above taken in
isolation as their biERds’ e particularly, the oligoolefins can be oligopropylenes. The term
"oligopropylcnes” is und¥psi By fimIBRdtebSRgeras lefiels imerdoothaacsbob byrisighlyof the repeat
units of which are gefiveddyom, prapyi@necompdheicligopegyienesindatgonsigeration in the different
aspects of thﬁ)invgmj@@)%%gpgelected from propylene horno-oligomers and from cooligomers of

propylene with one or e comonomers, and from blends of such oligomers. The comonomers can
be chosen in particularrW the ieting %%’8%88%%%18%89?%?{1%% %Ctﬁ%‘gﬁ%‘gélz ﬁ?bcﬁé efin described
above, especially ésfjlErs el S8/ reenesriehBer ystRITIAs R e iy elitdzensediIstyrene, from
ethylenically unsatuiiatetisarbexylic agigscsublas asriaiacidiand preflrabiylic acid, and from

_ethylenically unsatlﬂgglr@dch%lgq?g_/’li&laaq&gfﬁﬁtgéﬁﬁéjggi9§ mggtfm}qﬁg\gﬁtgﬂ}%@yl acrylate and methyl

| methacrylat%SThe Contﬂﬁgéfa‘ﬂ}er Ilgrm“e?";elénoganic substances include paraffins, olefinic

oligomers, non-alkoxylated acyclic carboxylic acids and non-alkoxylated acyclic
carboxylic acid esters and mixtures thereof,
Paraffins are alkane hydrocarbons with the general formula C s, The
organic substance may be a paraffin wax which is solid at room temperature with
30 amelting point in the range of 40-80°C. Paraffin waxes are generally known to
have more than 20 carbon atoms. The organic substance may also be a paraffin
that is liquid at room temperature. Such paraffins may have from & to 85 carbon
atoms. The paraffins may be straight chain, branched, cyclic, acyclic molecules
or mixtures thereof. The branched molecules may have comb-type branching,
35  graft type branching, and/or star type branching. In other embodiments the
paraffin is has a dendritic structure and/or forms a polymer network. The paraffin



30 formed from the comonomers in the oligopropylenes is advantageously less than 30 % by weight,
preferably less than 10 % by weight and more preferably less than 5 % by weight. It is understood that
the tei lit "oli " is intended equally well to denote the oligopropylenes as described above
taken in isola i(é)r%grﬁsM 1f%%%rzblends. 35The oligoolefins are preferably chose%/] FF(f)Er?izﬂqgfaé%ﬁ% consisting
of oligoethylenes and oligopropylenes. More preferably, they are oligoethylenes. -12 -  The term
"oligoethylenes is understood to denote oligomers, rfore than 50 % by weight of the repeat units of
which are derived from ethylene. The oligoethylenes under consideration in the different aspects of the
invention can be selected in particular from_ethylene homo-oligomers and from 5co-oligomers of

ethylene with one BEFRSTESERRGHIHERSS ShUSHLB R A Biake SRS IIGO M FHE®Smonomers
can be chosen in patticulanrbiromcthecietfins e soripeid Bisquefsueh msrthe imeagenonoolefin described

above, especially pigyieReydIemisiYeaN ONRNDITEIS/SI4CHATFSIHS TR ANTHA-1et0Yy kfyrene, from
ethylenically unsa%gtggoggdggﬁxpf acids such as acrylic acid and methacrylic 10acid, and from
xyll

ethylenically unsaturated car ¢ acid esters such as methyl acrylate, butyl acrylate and methyl

methacrylate.>The conteff GFIRSGH Bt ARER MRSRS A TBIRISHERAY Be e Sioethylenes is
advantageously lesgshiarc8eusbimupigitapreferatiyoids s thegic199%4 pywelghOOhbrdpreferably less
than 5% by weightdidispgerstaos-thasthadenicioligoethyanehjaisiengdedeaualiv &owell to denote

the oligoethylcnes%%g, &g@&,{é}g&ﬂﬁl}q‘l\f{%@lﬁ@ 65%15%9@%?{% a3, f éﬁiglﬁpgﬁd fong%%r’}iﬁstances

suitable for use in the composition of the inventioninclude s etic AMERILUBE(r) materials that are

commercially availdBIeHB M ARIBALER 8 FRHIERB R BACTHP SERh B St FG, Amerilube
20 ATP-FG, Kmerifutie SE. X4. ToEGT Bmerilube SFGL, and/or Amerilube XL165K. Material having a

- viscosity of from 2-200 egirpies are-atefefiRdckvenmeregietarablyaniseosiy, plubiem 5-150, 10-125,
15-100, 20-90, 2586y 3054030 0 QL 402065 A0 A USRI éc%’%gkfs@c 6%&,200 csSt (4,) 100C

is also preferred. Even more preférably a viscasity of from 5-150, 10-125, 2515-100, 20-90, 25-80,
30-70, 35-60, or 4BBHEETRP TE6E: T SRifa BRI BGHnRA LeBP HRESAGKhHBRAOHe inclusion of 0.1
wt.%, 0.2 wt.%, 0.8mbodingnt Havirysoé thbstryaniesubdtdacednereasestsiuntsid flow rate of the

polyarylene campasitioryy aditeaskSHerpseterably hofef20%h,230%:iA4R%, BQ%ei6Q%, 70%, 80%,
90%, or 100% or moye. The.incraase in melt flow rate is 30in comparison to a polyarylene composition
that is the same as that tesfed but does_not contain the org%nic substance of the invention. Even more

preferably, the inclusior 516 A" E¥570%% i 808 SARP S biclhi e st stgarie: {étance leads to
an increase in melstieratgamas ldisetss serkcapoiaiwitestrdiminishing the transparency and/or changing
the color properties of theapopelyantediecarppositionnfor exampliacthednclusiprnef-abigast 0.2 wt.%

of the organissLbyanGe lealalsa aybelecdpldncieane IR TovulBle iR L gencurrenty

resulting in a change In color, e.%.él;/ée Igwne s index, of les 0@; In"other embodiments of the

invention the incluSiBh BfAIEEPES ([t YOS I BIaic SaHdimeR s A8y 4¢GBS Ential increase in
melt flow rate whilkadredidnts destitiedicachamenadioiorculgngdiowadoicineddx, of less than
540%, 30%, 20%, 10%;:1aE sshenasirprglarally tere ds the ibsreasthik yellewnessy also
be present in the organic substance, either as a separate chemical compound or as
25  asubstituent of the organic substance such as the alcohol compound reacted with
a carboxylic acid to form an ester. Such a corresponding alcohol has the same
hydrocarbon backbone as the carboxylic acid but differs from the carboxylic acid
in that the acid group (-COOH) is replaced with a hydroxy! group (-OH). If
present in reacted form the alcohol moiety may be represented as an alkoxy
30 group (ie., -OR).
Preferably any alcohol contained in the organic substance is a fatty alcohol,
¢.g.. a hydroxyl substituted aliphatic hydrocarbon. Saturated alcohols are
preferred although fatty alcohols containing one or more unsaturations may be
included. The fatty alcohol may be one or more of, for example, stearyl alcohol
35  (l-octadecanol), isostearyl alcohol (16-methylheptadecan-1-ol), elaidyl alcohol
(9E-octadecen-1-0l), oleyl alcohol (cis-3-octadecen-1-o0l), linoleyl alcohol (9Z,



index when at least 0.2 wt% of the organic substance is included in the polyarylene composition. In
some embodiments of the invention the inclusion of 0.2 wt.% of the organic substance decreases
yellowness |Q‘¢§ 0% 15%, 20%, 25% or more. 10lt is likewise preferable that the inclusion of
the organic su )2<tance Oes not have a substantial or measurable undesifabla aHact on the physical
properties of the polyarylene composition. For example, it is preferable that the inclusion of the organic
substance does not decrease the tensile strength of-the polyarylene composition by more than 25%,
preferably by no more than 20%, 15%, 10%, 155%. Even more preferably there is an increase in the
tensile strength of the polyarylene compasition upon inclusion of the organic substance of the
invention. The increds8Sidendirnstrefytiidobnaisiaslseheld8E: 595-ortrewdisarim-at least 10%,

20%, 30%, 40% oh80¢60rimnarel (Phehdlici Stabifizdac20iThd phlyemtefiecdompdsition GEthe invention
preferably includes zEsterieally.aindered pbanalisstabihzandn @ddigi%tgmec@m@atpﬁ@gstance; The
inclusion of a stenggéyﬂﬁggq% eﬁ%g@e&a@&g@bw erl ép lpql ceglq% c:O ositon, qrbtre invention
provides a composition that exhibits not only |mpro ﬁow properties a f)% cess ity but also

provides signiticarlfiF 25e4158¢ 3 tolr EgnsiepdrtlsP AR rgresranedlor Bropries (- The weight
percent of the sterimﬁydﬂmdbred)ptaenbﬂsté}biuzmmﬁgphdiéebotamnothlr_rlm@ht of the composition

is generally at least @RS, Widssprefeseilychat iasioh. budde -Besisles.ihamaightRgicent of the
hindered phenol sgallad%grls;t @Mbased on the total weight of the polymer composition is generally of

at 30most 5 wt.%, an Iy of at most 2.5 wt.%. In some embodiments the hindered phenol

stabilizer is present in ahi6akeh8t mejeincfusia & REaglis MakerbbeVinss bytraxst D% (s, at least 0.3
wt.%, at least®.35i. ¥60urt seelstdadphtrdd]catiegs tfor 45aminds natygasmno i Suwdt o, at least 0.55 wt.%, at
“least 0.6 wt.%, at lgasifiHoalwt.%, at least 0.7 wt.%, at least 0.75 wt.%, at least 0.8 wt.%, at least 0.85

South, atleast 0.9 it 1t A58 Y ShIEASLE AN 2 R AR08t 30 vt %6, or

at least 4.0 wt.% and at most 0.2 wt.%, pre era y at most

2010/023282PCT/’@%@‘B@/@@E@%O@PH@%% %t%@ét‘@%%?@é’%ﬂ%%%gﬁwf%m&t most 0.4 wt.%,
at most 0.45 wt.% 2&emogsors. Wtdkratiybsatk8s gtod atagostioos s latGostheréB wt.%, at most
0.7 wt.%, at m3ost & GZWEYaldl MBSEE) - St U ARMOSTO-85 B, AdBest)-8 Wkt most 0.95
wt.%, at most 1.0 \di/gr ) est ?o%;wéb{& @8%&&}%\% ({ N ?%R?’Qi%%&é“% &% All values and

ranges between the state Valu nges are express as | written out.  Sterically

hindered phenol sE5# Féeéfef %%%WHB&@I&%E il %Sziﬂndlet’i‘éag"[%%%w]ﬁﬂ?dered phenolic
stabilizer (HPS) contidinedlinatec poldaniamsineh positiar iofithélimamfethideasteribally hindered
phenolic lostabi|iZ@fnﬂhﬁ'@ﬁd@@ﬁﬁﬁ?&ﬁ@@Xﬁiﬁikﬂﬂﬂféﬁ?&ﬁﬁﬂo@fﬁ& iereanit-aacbordawrdas any phenol

derivative whgrein e Wi SUBRUIENL L G ahenol cypls InSiciicalibiaderedby.at least one

bulky group fixed to a carbon g om in positio ort (1? e carbon at g\/ roxy group of

the phenol cycle (RYJIRSVSHEITERRERN R BTk U b ElRORH COPIIE Bi§chd gﬁ&%q sterically 15
hindered by at leagtamdba ks dpowpdcntdisast ebe firstdridkyrgrioaiintphegdixedtasa carbon atom in
position ortho to thesékanatmisearngihedisidroxylgrons of toedehene) syele (Bg) and at least one

other bulky group heing fi t r e carbon atom
- bearing the %?roxglfgg&%%gt eggét%%o?%i%%%( Qh%r&gat%tlg %(F]% é%&%ﬁ# g%%r%%ﬂ%g%ﬁgon meta to the

20carbon at ydroxy group and in position para to the first bulky group (R,). Preferably,
the hydroxy substituent/kee iptediogeyiclsustrasaliiaiiederadasy thaochuikgsgioupbththe first bulky
group being fixed ienaasboriatRmispostiaaaithotaithe cahanaiondendng daehydroxy group of

the phenol cycle (Rg %ﬁ@dﬁ%‘é@%hﬁ ppéf@‘eg@g%%m@%?gdﬁ% g]esothgr%& Q?% '3 g> position
a Rh)

ortho to the carbon atom earlng An y group capable

ydroxy group. of the pheno
of sterically hinderff§f Ffé"tt%?éﬁ%ﬁt}%tﬂﬁ ﬁPBth"é‘ﬁH@W&‘f W@Ié‘q ?ﬁ PBRRES tﬂé‘% |table for use as the
bulky groups’Rg, RivenitiRg, tsiertyels.ifs ¢imerficarhatsérsesaritafispestiifantdly the properties
of the polymer conpgsitinf OC products which are a C16/Cys ethoxylated alcohols having

polyoxyethylene substituents of different length are preferred. Disponil® OP and
Disponil® NP products which are ethoxylated octylphenols and nonylphenols
may also be included in the organic substance of the invention.

35 In a preferred embodiment the organic substance contains one or more
ethoxylated fatty acids of general formula R-C(=0)-(OCH2CH:),-OH wherec R



30Bulky groups suitable for use as the bulky groups Rg, Rh and R, include advantageously C1-C30
hydrocarbyls, acyclic C2-C30 monovalent groups comprising at least one hetcroatorn (such as
-CH2-0CH3 and- - C(=0)0CH3) and C0-30 monovalent groups comprising at least one heterocycle
such thiophé{’ﬁ% égig’ézfr%%ne cycles). Non limitative examples thereof inclﬁgg?%)g@ﬁ%gdﬁ
hydrocarbylketones [-C(=0)-R, where R is a hydrocarbyl group], - 15 - such as C2-C30 alkylketones
(in particular, phenylketone C7-C30 arylketones, Ca-0m alkylarylketones and CS-C30 aralkylketones ;
C3-C30 hydrocarbyloxyhydrocarbylketones [-C(=0)-Ri-O-R2, where Ri is a divalent hydrocarbon
group], such as aryloxyarylketones (in particular, 5phenyloxyphenylketone) ; and . monovalent mono-

or polycyclic groups FoMBREHG Y | SERID R B oM d daing BROBARBIeHiRgeR BIERTE such as :
The bulky group RE:fweaivhmtd dolishedalty- 036:hydroc YL SiHk Ty dmentBisUtkgdpassp Rh, when

present, is advantagensty kdkricats bydueary|mdirmiaibntbe il gvaupi Rawhaa present, is
advantageously a C1-C30 hydro . hydrocarbyk groups. suitable for use as the bulky
groups R5, Rh ancjl% Fliﬂcf}[~ E:Qri’rﬁ?eE é(l\ét?e&(;)% i@%%&%ﬁ%f?%% 1 é‘ééllrl{”l%tl%#{)g}[#cigﬁﬁ% C3-C10 alkyls, -
C6-C30 aryls >such AEPPRUYIE REPEIb Sk sk (A SABH AT I DA phiRyIS dlkfrddn o (CH3)2-Phi,
where Phi is phenyfie organierafertaity, R5, as well as Rh and R, when present, are, independently from
20each other, C1-C30 atkyls:Mareaiamabhuythey rraselestadifiamthegii-abarbranched alkyl

groups of from 3 t rhon d a- alkyl groups.of from 6 on atoms. By
the term "a-brancr?g%?%(?@ﬁgg%%g}ﬁ"fﬁsé i%%%lgg%%%iyi?}%vﬁ%ﬁ%%lc%(r%%?]%tgﬁno?%§péﬁ<g)3rlpgroup which is
bound to a carbonBEBATGTThES 6 Fhe A RHASIS 0 Bo QHEA IS 2 s S8R Carbon atoms of the

alkyl group. BY thedtmote ‘@ibranchewartiatdd grdupréghtehtiedoons imiwhiEwihehearbon atom of the
~aralalkyl group whighiisdavatataa€aRaigiom of the phenol cycle is also bound to at least two other

" carbon atoms of the aramél 1 ef?ti. L8 Rr fgr%gl Otﬁ%\ﬁsagg 3‘5” n *}ﬁg é%l groups of from 3 to
10 30carbon atoms. Examp‘ﬁeg(ﬁ?ereo Cincludle:%oc[;)rogyﬁ S];e,c-bu%yf,,'fe - utyl[gjl-“ rﬁetha/l-pentyl and
Invention have a number average molecular weight ranging from 100 to 1,000.

tert-pentyl.
The olefin may be notably a monoolefin, or a diolefin such as 1,3~

15  butadiene and 1,4-butadiene. It is preferably a monoolefin.

Mention may be made, as examples of monoolefins, of linear monoolefins
comprising from 2 to 12 carbon atoms, such as ethylene, propylene, 1-butene, 1-
pentene, 1 hexene, 1-heptene, 1-octene, 1-nonene, 1-decene, 1-undecene and 1-
dodecene.

20 The oligoolefing under consideration in the different aspects of the
invention can be selected in particular from homooligomers of the above-
mentioned monoolefins and from co-oligomers of these olefing, in particular co-
oligomers of propylene with one or more comonomers, and from blends of such
oligomers. The comonomers can be chosen in particular from the olefins

25  described above such as the linear monoolefin described above, from styrene
monomers such as styrene and a-methylstyrene, from ethylenically unsaturated
carboxylic acids such as acrylic acid and methacrylic acid, and from
ethylenically unsaturated carboxylic acid esters such as methyl acrylate, butyl
acrylate and methyl methacrylate. The content by weight of units formed from

30 the comonomers in the oligoolefins is advantageousiy less than 30 %, preferably
less than 10 % by weight and more preferably less than 5 % by weight, It is
understood that the term “oligoolefin” is intended equally well to denote the
oligomers described above taken in isolation as their blends.

The oligoolefins can in particular be oligo-a-olefins.

35 The term “oligo-v-olefins” is understood to denote oligomers, more than

50 % by weight of the repeat units of which are derived from at least one a-



-16 - The most preferably, Rs, as well as Rh and R when present, are tert-butyl [- C(CH3)3].

Excellent results were obtained when Rs was tert-butyl, Rh was present and Rh was also tert-butyl,

and R1 Was%s%%m%g’zrgezferred hindered phenol stabilizers (HPS) are seIe(Q%gﬁ among the class of
pheno

alkylated monophenols and the class of esterified hindered phenol substifited aod stabifizers (the

latter being disclosed more filly in US-A- 3,285,855 and US-A-3,644,482 (the entire content of each
being also expressly incorporated hereinto by way efideference). 10Examples of alkylated
monophenols are 2,6-di-tert-buty1-4-methyl- phenol; 2-butyl-4,6-dimethylphenol;
2,6-di-tert-butyl-4-ethﬁlli;2ri%gol; 2,6-di-tertbutyl-4-n-but34lhphenol; 2,6-di-tert-butyl-4-isobutylphenol;

2,6-dicyclopenty1-2¢ BHEh I PSR SR HMIEES 204 h EROIS RRRTES SoERRsIRESh &iphenoal; 2,6-
di-tert-buty1-4-methestpmethvyishdiolwanid imixorebtdyeofaBBikdmdiay dtwslgrifiethingered phenol
substituted acid stabiigarsangb@siensOf hIddidod-igs et ydeaxyphenyppropionic acid with

mono-or polyhydric alcafiols e, g Wit Nelhanol<lianel o630k ASIANEGAIRT, 1 f; hexanediol.
Yy %195/ 0

1,9-nonanedial, ethylene glycol, 1,2-propanediol, negpent col, thiodiethylene gfycol, diethylene
glycol, triethyftne gREBIOBEHRRIRTHSH SO Samendigrenshh byt R AR Khy droxyethyl)-
oxalarnide and thecligemersted srof-pl¢Grterith and-a-tpde oxyagratethy lhbhypdbbpida€ acil with mono-
or polyhydric alcohpigo@egs. Witk teibanabrethanel chsiann rastedecanal sGhexanediol,

1,9-nonanediol, etg%(gg Xe]\V/elol N %m%fpa@ﬁf%'Tg%éﬂ%%)%%%%%Xﬁgbdtgﬁ%@@t%@%ﬂﬁcho" dicthylene
Rt

glycaol, triethylene glycol, 25pentaerythritol, Isocyanurate I5(hydroxyethyl)-
oxalamide and the RAE % Sers Or RS B8 aIRS B SHEX O S A ro e ion's iC%4id with mono- or
polyhydric alt®holstheignisdly metiarittd ethiberot]io cradrofu o tadetdvoicttl, aexethedidic 1,9-nonanediol,
-ethylene glycol, 1, 2cpropaestiobingapenty atgieeldbindieiiyiane glyeotudiedbylensiglycol,
Icirytone glycol BEREDIIOL LB R RCARUIAR: IR Vg GHs oxalamide

and the like; - este£s of 3,§-di-tert utyl-4-hydroxyphenylacetic acid with niono- ydric alcohols,
e.g. with methanol'%&tHh P,r?)é!fﬁﬁBW%Iﬁﬁﬁé%ﬁh%{gij%'—%’é)&éﬁ@‘é%ﬁ?gi‘f@“ﬂgr{%ﬁé@l‘ml, ethylene glycol,
1,2-propanediol, nédfehiyivgigbbprefarablydisdideny éie biyosigbietidtesre pigotbisidthy/lene glycol,

pentaerythritos, tristhydsosygtidkisocyanimaiedNNmhisthydraxyaiyl)-oxalamidreng-the like. Among

these hindered pheholigARIIA8 3R T tiase.alananoda e ass el isd idared phenol
substituted acid st%%zyers re preferred. 5Among these, the esters of

f3-(3,5-di-tert-buty yphenyBpropionic acid with polyhydric alcohols are especially preferred.
The most preferred hindéeeeliahesidiitrathiti pdizgd RS whichepbgobwpyéoporated successfully into the
composition of the inventiendspemasiiyitakietrakisi{atad tdideinitydhdo-bystedaipheryl)propionate]
CommerCiall»iélva“ﬁg}?%%%ﬁpcﬁ(}@%peat units of which are derived from propylene.
The oligopropylenes under consideration in the different aspects of the
invention can be selected from propylene homo-oligomers and from co-
oligomers of propylene with one or more comonomers, and from blends of such
oligomers. The comonomers can be chosen in particular from the olefins
25 described above such as the linear monoolefin described above, especially
ethylene, from styrene monomers such as styrene and a-methylistyrene, from
ethylenically unsaturated carboxylic acids such as acrylic acid and methacrylic
acid, and from ethylenically unsaturated carboxylic acid esters such as methyl
acrylate, butyl acrylate and methyl methacrylate. The content by weight of units
30  formed from the comonomers in the oligopropylenes is advantageously less than
30 % by weight, preferably less than 10 % by weight and more preferably less
than 5 % by weight. It is understood that the term “oligopropylene” is intended
equally well to denote the oligopropylenes as described above taken in isolation
as their blends.
35 The oligoolefins are preferably chosen from the group consisting of
oligoethylenes and oligopropylenes. More preferably, they are oligocthylenes.



10Chemicals under the trade name Irganox(r) 1010. Preferably, the polyarylene composition of the
invention has an improved elongation strength of at least 5% in comparison to polyaiylene
composition%‘;g Bﬂ,r/gz%ggzsame except do not include the organic substance of the present invention.
Preferably, the elongation strength of the polyarylene composition of 15 th& TR i hcreased by
at least 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200%, 300%, 400%, 500% or
more in comparison to polyarylene compositions thatiare the same except do not include the organic
substance. The polyarylene 20For the purpose of the present invention, an arylene group is a

hydrocarbon divalent group consisting of one core composed of one benzenic ring or of a plurality of
benzenic rings fused toa@m@%y@%‘ﬁﬂ@16]9656F%ﬁBﬁ@W@%@cﬂ?ﬁﬁt?iﬁbg@ﬁ%ﬁ%ﬁﬁ@;fand of two ends.
Non limitative exarfipledpiangternd growpsaameipheiylecestenkpivtilyfemcst35anthrylenes,
phenanthrylenes, tetracepylangsHiihenvianessiRwamianes. atReruoayieses. The arylene
groups (especiallyitr{e ql%mber'ﬁ Sg(g Ert\éa rlirgg &?ﬁ‘r’gﬂ? g?(g%m%a v%%reeh%%m_e 1 ig acr%%rdcf;lgcren with the
recommendations of the CRe Handhook 0 emistry an 2 ySicCs, 84t geg}ﬁon,npagoes CI-C44,

Iespelci?dly p. ¢ 11-%?3@%?&8?&;%@%&ﬁ%&%?iﬁéi;ﬁ@ﬁ%ﬁe%ﬂﬁﬁ&%ﬁ@z%llIy ? certain
evel of aromaticitysui@dr shigmeasoi htheynaremiercae poteckas iigranmatia’ s.oldfetevel o
aromaticity of the afdane@reups depands andhedatyiern! lganensarosp.asithoroughly explained
in Chem. Rev. 200?}0 0]%113%09&-1%@0%11"Argﬂnrar;%%t%u%Igsol c%gécaccgnjr%g%qg Hglgéo%carrrllaons", the level
of aromaticity of a,ﬁ?@’ Ic:y_c: |’(Qarom %ggg@éﬁroc%% ongcan:g;énotrégy qua% Ig%r%ﬁﬂg{ §é'index of
benzene charactef'#, d8@eHEF BRY: OBY ML Py A ddr fargé set of
polycyclic - 18 - arsmatisiHyemoghyboncally nepontettdnathble UOrsdrcpagel: imcagtioyhted herein by
-reference.  An engrphanAiyleReBRURISRIPeIBcNLe! arsalharatepweentalRaiR a (or the)
“benzenic ring of the %r%l@prg r%ggggo%v@&%kqs%g pgédor e gF% ! a}gr@slinkgga%%g sa&glc?rsbsotrﬂ(atom has been
removed. Each end of an arylene grogq%ls capable 0 orrﬁ/ing a]ﬁndkage With another chemical group.

An end of an aryler® gRIUBST8RIBFE RIS thea ity eaishin et BEtgeRivifss Bysaid end, can be
characterized by a’dirbgtiosighndlbis arskerseydohtiehsucposelpddtbyhrestistimeeitdonutily sense of the

end of an aryigne gravp igcdefingd angamgchiansthedd nsidsRfthecargMibs arvlenpe group to the
outside of said cozﬁteﬁ\%concems more precisely arylene groups the ends of which have the same

direction, such ends can be either of the same or opposite sense ; also, their ends can be in the
straight foregoing of ealFSHESWFABIOIRL LS4 by compsetngafibe mysktylene is intended
to denote a polymeraidetsiokheioré MER SO BEN mstcof thdreosrcimgumits iy e vetabikrigronits (R1) of
one or more formuaa«<¢Ragisingaianaptanali skhtbHet alens 1 SHp, RrAVKIee.said optionally
substituted aﬁgjlen%z\qrﬁwa;'%{ﬂ&ﬁ%&@%{%ﬂﬁ%@fg}ﬁ%@f&% roptignally substituted arylene

groups via a direct C-C linkage. That the optionally substituted arylene roup is linked by each of its
two ends to two 266{&&?&{1@%%1 SaBeg ey & erbapdy h@i?ﬁc@@t@pﬁ?&%& is an

Even more preferably a viscosity of from 5-150, 10-125, 15-100, 20-90, 25-80,
30-70, 35-60, or 40-50cSt @ 40°C. A viscosity at 100°C of from 2-200 ¢St @
100°C is also preferred. Even more preferably a viscosity of from 5-150, 10-125,

25 15-100, 20-90, 25-80, 30-70, 35-60, or 40-50¢St @ 100°C.

In preferable embodiments of the invention, the inclusion of 0.1 wt.%, 0.2

wt.%, 0.3 wt.%, or 0.5 wt.% of the organic substance increases the melt flow rate
of the polyarylene composition by at least 5%, preferably, 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 20%, or 100% or more. The increase in melt flow rate is

30 incomparison to a polyarylene composition that is the same as that tested but
does not contain the organic substance of the invention. Even more preferably,
the inclusion of 0.1 wt.%, 0.2 wt.%, 0.3 wt.%, or 0.5 wt.% of the organic
substance leads to an increase in melt flow rate as discussed above without
diminishing the transparency and/or changing the color propertics of the

35  polyarylene composition. For example, the inclusion of at least 0.2 wt.% of the
organic substance leads to a substantial increase in melt flow ratc while



essential feature of the recurring units (R1); thus, an arylene recurring unit which is linked by at least
one of its two ends to a group other than an arylene group such as phenylene recurring units (pi, 92
and 92' below;..-.0.- (ni.=.S(=0)2 -, 25 are not recurring units (R1) in the sepse of the present invention.
The arylcne gér%a%so/{)%k\%vﬁch the recurring units (R1) consist can be unsugéTl{EFézg(.wA élr‘ﬁﬁatively, they
can be substituted by at least one monovalent substituting group. Preferably the arylene units are not
substituted with any 30sulfur-containing group, evenlhere preferably the arylene is not substituted with
any sulfonic group.  The monovalent substituting group is usually not polymeric in nature; its
molecular weight is preferably below 500, more preferably below 300, still more preferably below 200

and most preferabf SELT LSt S SEFR iSRRG Sh e Uab Sttt oty 19 e AhtEdBESIy a solubilizing
group. A solubilizidgoghogphis enbodisredsivigthensoitibilithoitiespolydnylbag (hlavtdastt - 19 - one
organic solvent, intpasiigsiay sibatateastairecd dinzethwiiannamide Mnestiayralidinonc,
hexamethylphospigz{ll&;;@%s‘ggg %P?Tﬁ%ﬁ%’?‘ﬁd{@%{?ﬂé?%91%%%@%38!?@“@3%&@ can be use.d

as solvents dyring the synthesis of the polyar e by a sdlution polymerization process. 5The
monovalent s bstif' t?ﬁ’&y g b§§ ‘I%’é d»%@%&&)@&ﬂ@ﬁ}%ﬁb FOAIBA eSSBS HP IS Bility of the
polyarylene, i.e. it indearahen gldsastibR sitiroichspeeaniesdntritee mattoligedsityhso as to desirably make
the polyarylene sujsible,ienshermpoprasessiigme cmbakaierably fibenmeneyalenhaubistityting group is

chosen from: 10h kvl , / A E Al C gch as-Br, -F
and -I; hydrocarbf@%xgﬁgﬁéﬁﬁ%%ﬁgﬁﬁﬁﬁéﬁ %&%ﬁglgggg g’ﬁ? é%?g@é)’r? e%%’m such as
e

halogenoalkyls, h ) “r?Fsr,nﬂ%ﬁogenoalkylaryls and halogenoaralkyls; 15hydroxyl; hydrocarbyl
groups substifuted by attlisdgicories pyirsicdhotipesndhsenivyfdhexyaiysiuydrorydsd ot
- hydroxyalkylaryls aae:hystexaralkyls:hyeiprabyloxysi{-OrRt wheke)Ryiscal hysiaerkt group], such

as alkoxys, aryloxys. aralk - 20 ; > roups substituted
by at least one a&@%ﬁ%ﬁ%ﬁé@ﬁ%ﬁbﬁﬁ%n %ﬁ?ﬂ%ﬁéfgﬁ@émq}@%g%i& 8EE‘-NHR or -NR2,

where R is a hydr STy t@ﬂ%%@%%ﬂﬁ%ﬁ?@% tgﬁéeﬁﬂ}l%r\gﬁﬁﬁ@é é%ghag%g%?g%cids and their
metal or ammoniugesafisiiearkiondie Gei23abidusiasalrboxy e amhydriacy) hybrbcdiyl groups
substituted bysat lsast bre afcamhekylisl adids MatalzesRMmeniwg; salisthereofhcarboxylic acid
halides and carboxylic, ANBYOLESesHERN B0 R AR MNesF RS @B alind gk af aryl group:
invention. The increase in tensile strength is preferably at least 5%, more
preferably at least 10%, 20%, 30%, 40% or 50% or more.
Phenolic Stabilizer
20 The polyarylene composition of the invention preferably includes a
sterically hindered phenolic stabilizer in addition to the organic substance. The
inclusion of a sterically hindered phenolic stabilizer in the polyarylene
composition of the invention provides a composition that exhibits not only
improved flow properties and processability but also provides significantly
25  superior color consistency and improved color propertics,
The weight percent of the sterically hindered phenol stabilizer (HPS) based
on the total weight of the composition is generally at least 0.05 wt.%, preferably
of at least 0.1 wt.%. Besides, the weight percent of the hindered phenol stabilizer
{HPS) based on the total weight of the polymer composition is generally of at
30 most 5 wt.%, and preferably of at most 2.5 wt.%. In some embodiments the
hindered phenol stabilizer is present in amounts of at least 0.15 wt.%, at least 0.2
wt. %, at least 0.25 wt.%, at lcast 0.3 wt.%, at least 0.35 wt.%, at least 0.4 wt.%,
at least 0.45 wt.%, at least 0.5 wt.%, at lcast 0.55 wt.%, at least 0.6 wt.%, at least
0.65 wt.%, at least 0.7 wt.%, at least 0.75 wt.%, at least 0.8 wt.%, at least .83
35 wt.%, at least 0.9 wt.%, at least 0.95 wt.%, at least 1.0 wt.%, at least 2.0 wt.%, at
least 3.0 wt.%, or at least 4.0 wt.% and at most 0.2 wt.%, preferably at most 0.25



30hydrocarbylesters [-C(0)OR or -0-C(=0)R, where R is a hydrocarbyl group] such as alkylesters,
arylesters, alkylarylesters and aralkylesters; - amido [-C(=0)NH2]; hydrocarbyl groups substituted by at
least one an&? rouD: hydrocarbylamide monoesters [-C(=0)NHR or -NH-C(=0)-R, where R is a
35hydrocarbyl group]-aich as alkylamides, arylamides, alkylarylamides difd EB8%4PAIRGIamides, and
hydrocarbylamide diesters [-C(=0)NR2 or -N-C(=0)R2, where R are hydrocarbyl groups], such as
dialkylamides and diarylamides; sulfinic acid (-S02H)j4ulfonie acid (-S031-1), their metal or
ammonium salts, hydrocarbylsulfones [-S(=0)2-R, where R is the hydrocarbyl group], such as
5alkylsulfones, arylsuolfones, aIkyIaryIOsquones, aralkyl§ulfones; aldehyde [-C(=0)H] and haloformyls
[-C(=0)X, wherein Xli¢efhBt &r atbris]: s Catbyiketonedystq-H R awHeresRu4d By drocarby
group], such as allkyliketohcsyatylleeroned). Hleyidiy iketenes.and. drakylkatomésyt. %, at
10hydr?;(:alrbyloxyw&gtﬁﬁamy%,ei@mt[ltﬁﬁ@}%{-@ﬁ%t lwh%@wﬁ,lfmlg’éﬁg%&%m%ﬁon grrc])Up TUCh
as an alkylene, an Re, an a rylene or an ar. e, prefer LCI-CB a léyl}cne, a phenylene,
a phenylene group@%%%ﬁ?h‘tieal %%‘I?ﬁ't@%gn& 8naé %ﬁ?@l%&ﬁ%ba} a‘?f’éh?y exﬁgéirgh%lcgé Stituted by at least
one phenyl group *4ritt K2Rl Statby M Yritipestivhrazsh beyrenthe taatkyriest or aralkyl group],
such as alkyloxyalkyiketomess alikydeparasijketbnies, aliyioxkyallodarylketones, alkyloxyarallcylketones,
aLyloxyalkylketones, ar)df%&%’la{wKﬁﬁ‘a@&ﬁ,ﬁéﬂ@%&i@iﬁﬁiéé!@&k@@&?ﬁx%%%ﬁéﬂ%&%@#@%‘ﬁﬂﬁ@esi any of the
above groups comprising at least on réslr carbyl gr or, ivalen rocarbon group RI,
wherein said hydrcﬁr:[é?{)ﬂy% Sg%?gﬁ%%rgégyg 21? soef%s% 8;1‘{%8 é@%%})é’f’ ?e%g %ﬁ%%? the above listed
monovalent substiRRTEH pRTEY e ghilccidratien i) reriipbrdirde el rheprlfoup substituted by
one hydroxyll§roupiahihierei2btherdnddso canbyhgroupsceomgin' greferably deorie viand B4 carbon atoms,
- more preferably frapy Kachdl GRIRABRIAUNS @R ths il BAoke RreferaRbol o hiRf Satban atoms; the alkyl
groups contain preferably oM-LIn48,carbon. sioms, andhmara preferaply fiom L io, g carbon atoms ;
very preferably, they are thosen rom é met?‘uyﬁ, e }%}I,gn-ﬂ)ropy, |so§ro%ﬂ, n- ufi}l})lso uriyl and
tert-butyl; the aryl 878 Becatimedons b /AR GBS dan 5 6oy eadRahd one core
composed of one Bevzenicomdy(sbehthepharbystigroupf draafleplucatity iskteanzignic rings directly
linked to eactlsoth@ﬁﬁd@f@dwmraa@@m@r&&mg@@ub@y@n@éﬂbﬁemmm&Eﬁg%@éogether by
sharing two of Mofs SlIGINRRING LA ERA0N AAMSHEN A5 AARNHV) Jigub=lapd wherein the
- 21 - ring carbon atoms are poss| Substituted %y atleast one ni roga 1, OXygen: Suffur atom ;
preferably, in the &FGBTES! REcHHG b dbirore Stbsatiuteyerawe AN FBGRS HsRtRin preferably
from 6 to 30 carbothatdmscarhonevioreferpdiitjaheytiar cophe nytlgroatps: Beatfre: abkylh ghoup which is
contained in the alkydasdarRupsdpesisithr prefesanses B thecalkvlaups asaRove expressed;
20 carbon atom bearing the hydroxy group and in position para to the first bulky
group (R;). Preferably, the hydroxy substituent of the phenol cycle is sterically
hindered by two bulky groups, the first bulicy group being fixed to a carbon atom
in position ortho to the carbon atom bearing the hydroxy group of the phenol
cycle (Ry) and the other bulky group being fixed to the other carbon atom in
25 position ortho to the carbon atom bearing the hydroxy group of the phenol cycle
(Ra). Any bulky group capable of sterically hindering the hydroxy substituent of
the phenol cycle is n principle suitable for use as the bulky groups Ry, Ry and R;,
as Jong as its chemical nature does not affect detrimentally the properties of the
polymer composition,
30 Bulky groups suitable for use as the bulky groups Ry, Ry and R; include
advantageously C1-Ci¢ hydrocarbyls, acyclic Cy-Csp monovalent groups
comprising at least one heteroatom (such as ~CH,-OCH; and-CH,—
C(=0)OCHs;) and Cp~3p monovalent groups comprising at least one heterocycle

such thiophene and pyridine cycles). Non limitative examples thereof include:
35 C2-Cag hydrocarbylketones {-C(=0)-R, where R is a hydrocarbyl group],



the aryl group which is contained in the aralkyl groups meets the preferences of the aryl groups as
above expressed. More preferably, the monovalent substituting group is chosen from

10hydrocar (-0)-R, where R is a hydrocarbyl group] and
hydrocarbyl%€§§b%q§cérgylketones [-C(---0)-RI-O-R2, where Rl is a dlvaler%TﬁEfongjg%aﬁ group and
R2 is a hydrocarbyl group], said hydrocarbylketones and hydrocarbyloxyhydrocarbylketones being
unsubstituted or substituted by at least one of the abtwe listed monovalent substituting groups. 15Still
more preferably, the monovalent substituting group is chosen from arylketones and
aryloxyarylketoncs, said arylketones and aryloxyarylketones being unsubstituted or substituted by at
least one of the above listed monovalent substituting groups. Most | b
substituting group is an (unsubstituted) 20arylketone, in particular it is ph

The core of the Optlon%Wcﬁ%@@&“@%@iﬁw@%&f%%Qﬁ&h@afe]%b’ﬁwﬁewﬂbs
preferably at mostc3. @pg@m@t@;@b@&&m@@rﬁmcﬁﬁu maresreferably,atnpast one benzenic ring.

Then, when the core oféh%o 'i)@r!!% Eﬁ&'c%r %tgoggglfljbgi(g?q{re@%nqghlé@tﬁ (RY) is composed

of 250ne benzenic ri e recurrlng unlts %glre of one or more formulag’ conS|st|ng of an optionally
substituted phenyf& Pf%? afgal?&f R s Hﬁ@ﬁ'@ bup is linked by each of
its two ends té tw@@hﬁlﬁ@mml@@mﬁlm@d arylene groups via a direct C-C linkage. As above
explained, the Optional|ﬁ1§hkbﬁ]'b|p[t&doafyleﬂw@tﬁh@éﬂﬂq@%ﬁ@ﬂgiﬂg aniisy(Bd) dgdlimked by each of its
two ends to two 0%%[119.9%0&%er%’H&%%M‘SQGﬁ%@Q? dropps.via a direct C-C linkage. Preferably, it is
Ilnked by each of its two ends to two other optlo lly sybstituted phenylcne groups via a direct C-C

' Atisnally substituted arylene 35group of the
_ 3 Qd}%ctlon and by a sense. -22-  Afirst set of
" recurring units suitat ¢urring un'ts:(l) iS-€omp¥sed of optionally substituted arylene groups,
the ends of which have the same dlrectlon are of opposite sense, and 5- are in the straight foregoing

of e_ach other [h_ereafterrmgtdﬂngdgf@ﬂ@mg dRdenadgpiss(Rh @)C:, hiNesclirpitatveiexpmples of such
optionally Suwt'tum%lgﬁfﬂcwg&'{;'Ic(‘al%qﬁ:igfgdvantageously a C1-Csp hydrocarbyl.

Similarly, the bulky group R;, when present, is advantageously a C;-Csp

hydrocarbyl.
As C1-Csp hydrocarbyl groups suitable for use as the bulky groups Ry, Ry,
and R, it can be cited:
15 - Ci-Cap alkyls, such as methyl, ethyl and Cs-C,q alkyls,
- Ce-Csg aryls, such as phenyl,
- Ce-Csp alkylaryls (such as tolyl), and
~ Cg-Cap aralkyts, such as —C{CH;),~Phi, where Phi is phenyl.
Preferably, R;, as well as Ry, and R; when present, are, independently from
20 each other, C-Csp alkyls.
More preferably, they are selected from the group of a-branched alkyl
groups of from 3 to 30 carbon atoms and u-branched aralkyl groups of from 6 to
30 carbon atoms. By the term “w-branched alkyl group” is intended one in
which the carbon atom of the alky! group which is bound to a carbon atom of the
25  phenol cycle is also bound to at least two other carbon atoms of the alkyl group.
By the term “a-branched aralalkyl group” is intended one in which the carbon
atom of the aralalkyl group which is bound to a carbon atom of the phenol cycle
is also bound to at least two other carbon atoms of the aralkyl group.
Still more preferably, they are a-branched alkyli groups of from 3 to 10
30  carbon atoms. Examples thercof include: isopropyl, sec-butyl, tert-butyl, 1-
methyl-pentyl and tert-pentyl.



1,4-phenylene (also named p-phenylene) a 1,4-naphthylene a a 1,4-phenanthrylene and
2,7-phenanthryl ene a aali Sat and 1,4-anthrylene and 9,10-anthrylene a a a and a a a 2,7-pyrenylene

11 aaa -s-
WO 2010/023282 PCT/EP2009/061146
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The most preferably, R, as well as Ry, and R; when present, are tert-buty] [-
C(CH;);].

Excellent results were obtained when R, was tert-butyl, Ry, was present and
Ry was also tert-butyl, and R; was absent.

5 Preferred hindered phenol stabilizers (HPS) are selected among the class of
alkylated monophenols and the class of esterified hindered phenol substituted
acid stabilizers (the latter being disclosed more fully in US-A- 3,285,855 and
US-A-3,644,482 (the entire content of each being also expressly incorporated
hereinto by way of reference).

10 Examples of alkylated monophenols are 2,6-di-tert-butyi-4-methyl-
phenol; 2-butyl-4,6-dimethylphenol; 2,6-di-tert-butyl-4-ethylphenol; 2,6-di-tert-
butyl-4-n-butylphenol; 2,6-di-tert-butyl-4-isobutylphenol; 2,6-dicyclopentyl-4-
methylphenol; 2,6-dioctadecyl-4-methylphenol; 2,4,6-tricyciohexylphenol; 2,6-
di-tert-butyl-4-methoxymethylphenol and mixtures thereof.

15 Examples of esterified hindered phenol substituted acid stabilizers are:

- esters of P-(3,5-di-tert-butyl-4-hydroxyphenyDpropionic acid with mono-
or polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentacrythritol,

20 tristhydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)- oxalamide and the like;

- esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with
mono- or polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,.2-propanediol, ncopentyl
glycol, thiodiethylene glycol, dicthylene glycol, tricthylene glycol,

25 pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)-
oxalamide and the like;

- esters of P-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with
mono- or polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl

30 glycol, thiodiethylene glycol, dicthylene glycol, tricthylene glycol,
pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyi)-
oxalamide and the like;

- esters of 3,5-di-tert-butyl-d-hydroxyphenylacetic acid with mono- or
polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6~

35  hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,



1,4-naphthacenylene and 5,12-naphthacenylene aaaaandailiaal 1,4-chrysenylene aaaklra -
23 - 4-triphenylylene and 2,7-triphenylylene  and

WO 2010/023282 PCT/EP200%/061146
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thiodiethyiene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) 1socyanurate, N,N'-bis(thydroxyethyl)-oxalamide and the like.

Among these hindered phenol stabilizers (HPS), those belonging to the
class of esterified hindered phenol substituted acid stabilizers are preferred.

5 Among these, the esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid
with polyhydric alcohols are especially preferred. The most preferred hindered
phenol stabilizer (HPS) which may be incorporated successfully into the
composition of the mvention is pentaerythrito! tetrakis [3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate] commercially available from Ciba Specialty

10 Chemicals under the trade name Irganox® 1010.

Preferably, the polyarylene composition of the invention has an improved
clongation strength of at least 5% in comparison to polyarylene compositions
that are the same except do not include the organic substance of the present
mvention. Preferably, the elongation strength of the polyarylene composition of

15 the invention ig increased by at least 5%, 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 100%, 200%, 300%, 400%, 500% or more in comparison to
polyarylene compositions that are the same except do not include the organic
substance,

The polvarvlene

20 For the purpose of the present invention, an arylene group is a hydrocarbon
divalent group consisting of one core composed of one benzenic ring or of a
plurality of benzenic rings fused together by sharing two or more neighboring
ring carbon atoms, and of two ends.

Non limitative examples of arylene groups are phenylenes, naphthylenes,

25 anthrylenes, phenanthrylenes, tetracenylenes, triphenylylenes, pyrenylenes, and
perylenylenes. The arylene groups {especially the numbering of the ring carbon
atoms) were named m accordance with the recommendations of the CRC
Handbook of Chemistry and Physics, 64th edition, pages C1-C44, especially
p. C11-C12, incorporated herein by reference,

30 Arylene groups present usually a certain level of aromaticity, for this
reason, they are often reported as “aromatic™ groups. The level of aromaticity of
the arylene groups depends on the nature of the arylene group; as thoroughly
explained in Chem. Rev. 2003, 103, 3449-3605, “Aromaticity of Polycyclic
Conjugated Hydrocarbons”, the level of aromaticity of a polycyclic aromatic

35  hydrocarbon can be notably quantified by the “index of benzene character” B, as
defined on p. 3531 of the same paper; values of B for a large set of polycyclic
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aromatic hydrocarbon are reported on table 40, same page, incorporated herein
by reference.

An cod of an arylene group is a free electron of a carbon atom contained in
a (or the) benzenic ring of the arylene group, wherein an hydrogen atom linked
to said carbon atom has been removed. Each end of an arylene group is capable
of forming a linkage with another chemical group. An end of an arylene group,
or more precisely the linkage capable of being formed by said end, can be
characterized by a direction and by a sense; to the purpose of the present
invention, the sense of the end of an arylene group is defined as going from the
inside of the core of the arylene group to the outside of said core. As concerns
more precisely arylene groups the ends of which have the same direction, such
ends can be either of the same or opposite sense ; also, their ends can be in the
straight foregoing of each other, or not (otherwise said, they can be disjoint).

A polyarylene is intended to denote a polymer of which more than 50
wt. % of the recurring units are recurring units (R1) of one or more formulae
consisting of an optionally substituted arylene group, provided said optionally
substituted arylene group is linked by each of its two ends to two other
optionally substituted arylene groups via a direct C-C linkage. That the
optionally substituted arylene group is linked by each of its two ends to two
other optionally substituted aryiene groups via a direct C-C linkage, is an
essential feature of the recurring units (R1); thus, an arylene recurring unit which
is linked by at least one of its two ends to a group other than an arylene group
such as phenylene recurring untts @;, @2 and ¢y below:

-0- 1 ~S(=0) -,

-0-¢2-92-0-

are not recurring units (R1) in the sense of the present invention.

The arylene groups of which the recurring units (R1) consist can be
unsubstituted. Alternatively, they can be substituted by at least one monovalent
substituting group. Preferably the arylene units are not substituted with any
sulfur-containing group, even more preferably the arylene is not substituted with
any sulfonic group.

The monovalent substituting group is usually not polymeric in nature; its
molecular weight is preferably below 500, more preferably below 300, still more
preferably below 200 and most preferably below 150.

The monovalent substituting group is advantageously a solubilizing group.
A solubilizing group is one increasing the solubility of the polyarylene in at least



1,4-trinaphthylenylene, 4, and 2,9-trinaphthylenylene and 5,18-trinaphthylenylene
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one orgamnic solvent, in particular in at least one of dimethylformamide,

N-methylpyrrolidinone, hexamethylphosphoric triamide, benzene,

tetrahydrofuran and dimethoxyethane, which can be used as solvents during the

synthesis of the polyarylene by a solution polymerization process.

The monovalent substituting group is also advantageously a group which
increases the fusibility of the polyarylene, 1.e. it lowers its glass transition
temperature and s melt viscosity, so as to desirably make the polyarylene
suitable for thermoprocessing.

Preferably, the monovalent substituting group is chosen from:

— hydrocarbyls such as alkyls, aryls, alkylaryls and aralkyls;

— halogenos such as —Cl, -Br, -F and -I;

— hydrocarbyl groups partially or completely substituted by at least one halogen
atom such as halogenoalkyls, halogenoaryls, halogenoalkylaryls and
halogenoaralkyls;

~ hydroxyl,

- hydrocarbyl groups substituted by at least one hydroxyl group, such as
hydroxyalkyls, hydroxyaryls, hydroxyalkylaryls and hydroxyaralkyls;

- hydrocarbyloxys [-O-R, where R 1s a hydrocarbyl group], such as alkoxys,
aryloxys, alkylaryloxys and aralkyloxys;

- amino (-NH>),

- hydrocarbyl groups substituted by at least one amino group, such as
aminoalkyls and aminoaryls;

- hydrocarbylamines [-NHR or -NR, where R is a hydrocarbyl group] such as
alkylamines and arylamines;

— carboxylic acids and their metal or ammonium salts, carboxylic acid halides,
carboxylic anhydrides;

— hydrocarbyl groups substituted by at least one of carboxylic acids, metals or
ammonium salts thereof, carboxylic acid halides and carboxylic anhydrides,
such as -R-C(=0)OH where R is an alkyl or an aryl group;

~ hydrocarbylesters [-C(=0)OR or —O-C(=0O)R, where R is a hydrocarbyl
group] such as alkylesters, arylesters, alkylarylesters and aralkylesters;

— amido [-C(=0)NH,],

— hydrocarbyl groups substituted by at least one amido group;

— hydrocarbylamide monoesters [-C(=0)NHR or -NH-C(=0)-R, where Ris a
hydrocarbyl group], such as alkylamides, arylamides, alkylarylamides and

ell



and any of these groups substituted by at least one monovalent substituting group, as above defined,
in particular by a phenylketone group. 5Good results were obtained when recurring units (R1-a) are

optionally suybsti henylenes Recurring units (R1-a), when contained in the polyarylene,
result in strzii%% t%bjlt%)grr?e&r) chains exhibiting an outstanding rigidity. For thid éréEs%zﬁm Uen s polyarylene

is commonly referred to as a "rigid-rod polymer". 10A second set of recurring units suitable as
recurring (RI) is composed of optionally substituted-étytene groups, the ends of which either have a
different direction, forming thus together an angle between 0 and 180, said angle being possibly acute
or obtuse, or have the same direction and the same sense, - 24 - - or have the same direction, are of

opposite sense and dFalEiLBiides andh By drogaehet ?ﬁ?@‘iﬁ‘%&“é@%&%ﬁ@&%ﬁ 8theY{§TEhEny hereafter
referred to as kink-forrhime)Rapptemaleitd yRaratiD}) . Feeh aadirdtdaséisahredarplmuieits (Ri-b) suitable
as recurring Sunits-(Bhig €ampEsEs 9§, aptenalsubsolHedirly lapaIGoumsoiigre sels of which have

a different direction, @g}grrg%g K%ut@ I{egrﬂtﬁglgz ?QQJ{%J{?%U @1@ dt% C(Eﬁ?ﬂ[}%péé)gﬁaopm argatlve examples

of optionally substitu e groups ave drrect ent om each other,

include: 1,2-phenyleASTSHEgERERE ages, 1! @@yﬁﬂg"feﬁrﬁﬁm’ﬁéﬁg‘?& aaa**and1,2-,1,8-1,9-,
2,3-, 2,5- and 2,10~ phésiadthirdéreyiasd h@imfbﬂﬁylmﬂﬁb(ﬂﬂ)& abareim¥ is a halogen

atom];
- hydrocarbylketones [-C(=0}-R, where R is a hydrocarbyl group], such as
alkylketones, arylketones, alkylarylketones and aralkylketones;

10— hydrocarbyloxyhydrocarbylketones [-C(=0)-R'-O-R*, where R is a divalent
hydrocarbon group such as an alkylene, an arylene, an alkylarylene or an
aralkylene, preferably a C,-Cys alkylene, a phenylene, a phenylene group
substituted by at least one alkyl group, or an alkylene group substituted by at
least one phenyl group ; and R” is a hydrocarbyl group, such as an alkyl, aryl,

15 alkylaryl or aralkyl group], such as alkyloxyalkylketones,
alkyloxyarylketones, alkyloxyalkylarylketones, alkyloxyaralkylketones,
aryloxyalkylketones, aryloxyarylketones, aryloxyalkylarylketones and
aryloxyaralkylketones;

— any of the above groups comprising at least one hydrocarbyl group or a

20 divalent hydrocarbon group R', wherein said hydrocarbyl group or said R! is
itself substituted by at least one of the above listed monovalent substituting
groups, e.g. an arylketone -C(=0)-R, where R is an aryl group substituted by
one hydroxyl group;

where:

25  — the hydrocarbyl groups contain preferably from 1 and 30 carbon atoms, more
preferably from 1 to 12 carbon atoms and still more preferably from 1 to
G carbon atoms;

— the alkyl groups contain preferably from 1 to 18 carbon atoms, and more
preferably from 1 to 6 carbon atoms ; very preferably, they are chosen from

30 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and tert-butyl,

— the aryl groups are defined as monovalent groups consisting of one end and
one core composed of one benzenic ring (such the phenyl group) or of a
plurality of benzenic rings directly linked to each other via a carbon-carbon
linkage (such as the biphenyl group) or fused together by sharing two or more

35 neighboring ring carbon atoms (such as the naphthyl groups), and wherein the



*and and 1,7-anthrylenes al,2- aa a a a and 10and any of these groups substituted by at least one
monovalent substituting group, as above defined, in particular by a phenylketone group. A second
subset of rewgirp?o nits £Rl-b) suitable as recurring units (R1) is composed of optionally substituted

arylene groups,% & ehds of which have a different direction, forming toge{)ﬁér/%{) U(?B’f[ﬁé"gngle

[recurring units (R1-b2)]. 15Non 'imitative examples of optionally substituted arylene groups the ends
of which have a direction different from each other, in¢lude: - 25 - 1,3-phenylenc (or m-phenylene) a
1,3 - and 1,6-naphtylenes aaandaa 1,3-, 1,5-, 1,7-, 2,4-, 2,9- and 3,10- phenanthrylencs a *a
ring carbon atoms are possibly substituted by at least one nitrogen, oxygen or
sulfur atom ; preferably, in the aryl groups, no ning carbon atom is substituted;
— the aryl groups contain preferably from 6 to 30 carbon atoms ; more
preferably, they are phenyl groups;
5 - the alkyl group which is contained n the alkylaryl groups meets the
preferences of the alkyl groups as above expressed;
- the aryl group which is contained in the aralkyl groups meets the preferences
of the aryl groups as above expressed.
More preferably, the monovalent substituting group is chosen from

10 hydrocarbylketones [-C(=0)-R, where R is a hydrocarbyl group] and
hydrocarbyloxyhydrocarbylketones {-C(=0)-R'-O-R?, where R' is a divalent
hydrocarbon group and R” is a hydrocarbyl group], said hydrocarbylketones and
hydrocarbyloxyhydrocarbylketones being unsubstituted or substituted by at least
one of the above listed monovalent substituting groups.

15 Still more preferably, the monovalent substituting group is chosen from
arylketones and aryloxyarylketones, said arylketones and aryloxyarylketones
being unsubstituted or substituted by at least onc of the above listed monovalent
substituting groups.

Most preferably, the monovalent substituting group is an (unsubstituted)

20 arylketone, in particular it is phenylketone [-C{(=0)-phenyl].

The core of the optionally substituted arylene group of the recurring
units (R1) is composed of preferably at most 3, more preferably at most 2, and
still more preferably at most one benzenic ring. Then, when the core of the
optionally substituted arylene group of the recurring units (R1) is composed of

25 one benzenic ring, the recurring units (R1) are of one or more formulae
consisting of an optionally substituted phenylene group, provided said optionally
substituted phenyiene group is linked by each of its two ends to two other
optionally substituted arylene groups via a direct C-C linkage.

As above explained, the optionally substituted arylene group of the

30 recurring units (R1) is linked by each of its two ends to two other optionalily
substituted arylene groups via a direct C-C linkage. Preferably, it is linked by
each of its two ends to two cther optionally substituted phenylene groups via a
direct C-C linkage.

As also above explained, both ends of the optionally substituted arylene

35  group of the recurring units (R1) can be characterized notably by a direction and

by a sense.



lilalaa*aaa5W4IllaW--1aaaa.andll and 1,6-anthrylenes al,3-aaaand aa and any of
these groups substituted by at least one monovalent substituting group, as above defined, in particular
by a phenyl A third subset of recurring units (Ri-b) is composed of optionally 5
substituted l;\?ﬁegrgﬁe%;rg%%s, the ends of which have the same direction andtH& ¢4 'g(’gé‘f‘ée [recurring
units (R1-b3)]. Non limitative examples of optionally substituted arylene groups the ends of which the
same direction and the same sense include: - 26 - apgl-any of these groups substituted by at least one
monovalent substituting group, as above defined, in particular by a phenylketone group. A fourth
subset of recurring units (Ri-b) is composed of optionally substituted arylene groups, the ends of which
have the same direction’® HF& S¥SUSFOETESBHS HIRP Srés drsuiribgreriitii g dhrressd . Non
limitative examplespsifosatiih apiohady sulsstitgtedbarttermdyolipsiriclude: 1,5- and 2,6-naphthylenes

~ have the same direction,

— are of opposite sense, and

5 - areinthe straight foregoing of each other

[hereafter, rigid rod-forming arylene units (R1-a)],

Non limitative examples of such optionally substituted arylene groups
include:

10

1,4-phenylene (also named

O~

p-phenylene)

1,4-naphthylene 8

1,4-phenanthrylene and

G0
:@

o)
5

2,7-phenanthrylene

1,4-anthrylene and
9,10-anthrylene

oo

©
=3
[

o

2,7-pyrenylene

1,4-naphthacenylene and
5,12-naphthacenylene

O
50ee

and

1,4-chrysenylene

SORs




* eak * anda 1,6-, 3,9- and 4,10-phenanthrylenes * Oa, W *0 and O ea 1,5-, 1,10- and
2,6-anthrylenes 0 5 * 5 *and ta \IG and any of these groups substituted by at least one monovalent
substituting g ve defined, in particular by a phenylketone gro curring units
(RI-b) are chggggglfﬁ)ﬁmﬁ?gcurring units (RI-b1), recurring units 10(RI-b2) 5%%%%%3{&#}1 (R1-b4).
More preferably, recurring units (R1-b) are chosen from recurring units (R1-b1) and recurring units
(R1-b2). Still more preferably, recurring units (R1-1)) 2&e chosen from recurring units (R1-b1). Good
results were obtained when recurring units (R1-b) are optionally substituted mphenylenes.
15Recurring units (R1-b), when contained in the polyarylene, result in more

1 4-triphenylyiene and
2, 7-triphenylylene

and
Ol &,
1,4-pentacenylene, O O O
5,14-pentacenyiene and O O O
6,13-pentacenylene O 0 O
o O oy O

1,6-coronenylenc

J
O’O
e
S0

1,4-trinaphthylenylene,

. , and
2,9-trinaphthylenylene and

5,18-trinaphthylenylene O

and any of these groups substituted by at least onc monovalent substituting

group, as above defined, in particular by a phenylketone group.
5 Good results were obtained when recurring units (R1-a) are optionally

substituted p-phenylenes.

Recurring units (R1-a), when contained in the polyaryiene, result in
straight polymer chains exhibiting an outstanding rigidity. For this reason, such a
polyarylene is commonly referred to as a “rigid-rod polymer”.

10 A second set of recurring units suitable as recurring (R1) is composed of
optionally substituted arylene groups, the ends of which
— either have a different direction, forming thus together an angle between 0 and
1807, said angle being possibly acute or obtuse,

— or have the same direction and the same sense,



or less kinked polymer chains, exhibiting a higher solubility and fusibility than straight polymer chains.
For this reason, such a polyarylene is commonly referred to as a "kinked polymer. Recurring units (R1)
are preferabw(ggﬁﬁ SMgm: 20- recurring units (R1-a) which are substitu gnfé/ %gart}ggte
monovalent substltutlng group [choice (A)]; and - mixes of recurring units (R1-a), which can be
substituted or not by at least one monovalent substituting group, with recurring units (Ri-b), which can
be substituted or not by at least one monovalent subgttuting group [choice (B)]. 25Choice (B) is
generally more preferred than choice (A). - 27 - Choice (A)  Recurring units of choice (A) are
recurring units (RI-a) which are substituted by at least one monovalent ubstltutlng gtroup Said
recurring units are prgfé’taa‘ﬁl Bsﬁﬂ’éﬁ{}fgﬁté@s%s?ﬁﬂ?é’asﬁﬁ STRGUIDBHE SHEHOVAr dBbstituting group.
Very preferably, theythtesstprigheHykesaw afissohrdgdy at least one monovalent substltutlng group

chosen from hydrogasbylksienresadr cfetrRowhensRosankyaosarbyltgraap]and
hydrocarbyloxyhydrocarﬁtggegqﬂgssﬁ&érg%ﬂugl%zulﬂg 8 g J;ﬁl%.ﬁé/%%&m[q carbon group and R2
is a 10hydrocarbyl isal dro ar%y etonesah %roca}@ﬁloxyhydroca ylketones being
themselves u%subé”gfﬁtft 8}8 RS HPHP TR SR S AS VAR BB G- Gr8lip as those above
Listed. Stitt more préiekdisiye sibiiaratpiprenplidaasisabaitvdbycatdeastoiecmonvalent substituting
group chosen fromuanytketasior ansh aivleiaryieiphess bpaaitiarikaignes and-acdexyarylketones

being unsubstituted. ot syulstityted E@@E'%@&%%@Q&BY@&W&UQ%%H}'Qﬂcﬂf&)@p as those above listed.
Most preferably, theya y the

: ; AT of recurring unjits (R1-a),
which can be substituted or not by at least one monavalent substituting=group, with recuriing units
~(Ri-b), which can ke substituted or not by at Teast ont monovalent subgtituting grqup. When such a
- mix of recurring urlits ntained in the arylene, said polyarny Ie commprly referred to as "a
kinked rigid- 25rod po yr%qé’r Q(il’ 'nr% |nX unlts of choice

units (R1 -a) chosen from optionally substituted p-phenylenes,
(i) optionally substjtuted m-phenylenes and (i) mixes of ogtionatty sut
optionally substituted o-phenylenes. 30The recurring uni
p-phenylene units substituted by at least one substituting g
(R1-a) of the mix (MB p enyle es sugén ted py at :- 3ti
chosen from hydroc]a y{k?étolng %%ﬁ( L'Zi RJis a hydrocarbyl groupj and ’

hydrocarbyloxyhydrpicathyhcelanss i i i i

%

1,2- and 1,7-anthrylenes O ’
O and

10 and any of these groups substituted by at lcast one monovaient substituting

eferabl ix (MB) of recurring
s urtlm?b uhits (Ri- b) chosen from
rtoted m-ptrenytenes with

[ erably

urring units
ng group

group, as above defined, in particular by a phenylketone group.
A second subset of recurring units (R1-b) suitable as recurring units (R1) is
composed of optionally substituted arylene groups, the ends of which have a
different direction, forming together an obtuse angle [recurring units (R1-b2}].
IS5 Non limitative examples of optionally substituted arylene groups the ends of
which have a direction different from each other, include:



35[-C(=0)-R' -O-R2, where Rl is a divalent hydrocarbon group and R2 is a hydrocarbyl group], said
hydrocarbylketones and -28 - hydrocarbyloxyhydrocarbylketones being themselves unsubstituted or
substituted b& 8%}5 tsgge monovalent substituting group as those above listed. Still more preferably,
the recurring units ?@ -a} of the mix (MB) are p-phenylenes substituted b@%@ﬁ%‘l%ﬁé‘?ﬁonovalent
substituting group chosen 5from arylketones and aryloxyarylketones, said arylketones and
aryloxyarylketones being unsubstituted or substitutedpy at least one monovalent substituting group as
those above listed. Most preferably, they are p-phenylenes substituted by an arylketone group, in
particular by the phenylketone group. Essentially all, if not all, the recurring units (R1-b) of the mix
(MB) are m- 10phedylansufées éptionally substituted by at least one sgibstituting group. Niore
preferably, essent qﬂypggnylggt) all, the recurring units (Ri-b) of the \/@ MB) are m-phenyjene units
which are optionally.substituted hy at least one monovalent substituting group chosen f

hydrocarbylketones [-C(=0)-R, where R is a hydrocarbyl grod hy byloxyhydrocarbylketones
Al

15[-C(-0)-R1-0-R2, wheaRl, ésrapdivadant hydrocarbon group R2 isa rocarbyl group], said
hydrocarbylketongs and hydrocarbyloxyhydrocarbylketones b tge({nse S unsubstituted or
substituted by at least one mongvalent substituting group as those Sbove listed. Still more preferably,
essentially all, if not all, the recurring units (RI-b) of the 20phix (MB)_are unsulfSttuted m-phenylene
units. Most preferably, all the recurring units (Ritb) are™ [ the mix (MB), the
mole ratio of the recurring units (R1-b), based oh the to ecurring units
(R1-a) and (RI -b), is usuallyiof-ap leastdl %adpreferably a t 5 %, mefe preferably at lgast 20 %, still
more 25preferably (?t&lﬁaSt 30 O/EF%Pd most preferably at least 40 %. On the other hand, infthe mix

-(MB), the mole ratjo’df tHEFRRIRRE SRits (RI-b)| basedrap the tptal number gfrGoles of the recurring
- units (R1-a) and (R1 -b), is usually of at most 99 %, preferably oSt 95 A, I gre preferably at most

80 %, still more preferably at most 70 % and mast pre a 60 % 30«
obtained when the recurring units of choice (B) were a miX-of.p-ph&nylemé substitiited by|a
phenylketone group with unsutystituted mi-phenyftene; ima mote Tgtio of abpat 50-50—The
polyarylene may be notably a homopolymer, a random, alter. orb oopolymer. 350ptionally,
the polyarylene may ggrgﬁgrlgggﬁgﬁi§§l{&curring units (R1*), di nt from rring units (R1). - 29 -
Recurring units (R1*) may contain or not at least one strong diyadent elec withdrawing group linked

on each of its ends to an arylene group. Non limitative examp frecurring units (R1%) llree of such
strong divalent electron \A/ifhrlr::n/\/ing group are:..b

and any of these groups substituted by at least one monovalent substituting
group, as above defined, in particular by a phenylketone group.
A third subset of recurring umits (R1-b) 1s composed of optionally
5 substituted arylene groups, the ends of which have the same direction and the
same sense [recurring units (R1-b3)]. Non limitative examples of optionally
substituted arylene groups the ends of which the same direction and the same
sense include:

1,8-naphthylene

1,10- and 3,5-phenanthrylenes

and

1,8- and 1,9-anthrylenes

e ?é |

0e OO A

and




(1) and -0 (2) Recurring units (R I*) contain preferably at least one strong divalent electron
withdrawing group linked on each of its ends to an arylene group, in 10particular a p-phenylene group.
The divalent\%!(?ctrop Witghdrawing group is preferably chosen from the sulfone grou L—S =0)2.-], the
carbonyl group [%Eff):(gf-ﬁ,?the vinylene group [-CH=CH-], the sulfoxide groﬁﬁf@%ﬁ]’, 8 azo group
[-N=N-] , saturated fluorocarbon groups like -C(CF3)2=, organic phosphine oxide groups [-P(=0)(=Rh)-
, Where Rh is a hydrocarbyl group] and 15the ethylidgne group [-C(=CA2)- , where A can be hydrogen
or halogen]. More preferably, the divalent electron withdrawing group is chosen from the sulfone group
and the carbonyl group. Still more preferably, recurring units (R1*) are chosen from : (i) recurring units

of formula 0 1 (3) @FeByFHREFeMEOBIFOrRIRIEAPH RISt Sus MYty RSB &Ry Ot BE roup chosen from
group, as above defined, in particular by a phenylketone group.

A fourth subset of recurring units (R1-b} is composed of optionaily
substituted arylene groups, the ends of which have the same direction, are of
5  opposite sense and are disjoint [recurring units (R1-b4)}. Non limitative
examples of such optionally substituted arylene groups include:

@,
1,5- and 2,6-naphthylenes t
Q and Q
1,6-, 3,9- and O O O
4,10-phenanthrylenes QQ QQ d QQ
, an
=0
1,5-, 1,10- and 2,6-anthrylenes O
Q , Q and O

and any of these groups substituted by at least one monovalent substituting

group, as above defined, in particular by a phenylketone group. Preferably,
recurring units (R1-b) are chosen from recurring units (R1-b1), recurring units

10 (R1-b2) and recurring units (R1-b4). More preferably, recurring units (R1-b) are
chosen from recurring units (R1-b1) and recurring units (R1-b2). Still more
preferably, recurring units (R1-b) are chosen from recurring units (R1-b1). Good
results were obtained when recurring units (R1-b) are optionally substituted m-
phenylenes.

15 Recurring units (R1-b), when contained in the polyarylene, result in more
or less kinked polymer chains, exhibiting a higher solubility and fusibility than
straight polymer chains. For this reason, such a polyarylene is commonly
referred to as a “kinked polymer™,

Recurring units (R1) are preferably chosen from:
20 - recurring units (R1-a) which are substituted by at least one monovalent
substituting group [choice (A)]; and
— mixes of recurring umts (R1-a), which can be substituted or not by at least one
monovalent substituting group, with recurring units (R1-b), which can be
substituted or not by at least one monovalent substituting group [choice (B)].
25 Choice (B) is generally more preferred than choice (A).



-30- Rwith R being - (CH2)11, - with n being an integer from 1 to 6 and n' being an integer from 2
to 6, Q being preferably chosen from 5and (iii)recurring units of formula (iv)recurring units of formula
00 10Whe§e&n d% %gsgbove defined.  Preferably more than 25 wt. %, more &)referably more than
50 wt. %, and still more preferably more than 90 wt. % of the recurring un &Té?%eo%%q%“rfylene are
recurring units (R1). Most preferably, essentially all, if not all, the recurring units of the polyarylene are
recurring units (RI). 15Excellent results were obtaine2iwhen the polyarylenc was a polyphenylene
copolymer, essentially all, if not all, the recurring units of which consisted of a mix of p-phenytene
substituted by a phenylketone group with unsubstitutcd m- phenylene in a mole ratio
p-phenylene:m-ph@?%@’h@éf from 5:95 to 95:5, preferably of from 70:30 to 30:70, more preferably of
from 60:40 to 40:60, anBesBlingstilitmgiehpraférabise of aibong 6ABOR Sathvgolyphenylene copolymer
is commercially av@ilableiony Fal@yonsurneediBeMmeISilad dro@s PrimoSpire(r) PR-250

.

polyphenylene, foimerly.known as PA MA.Xé(,r 500. Gaod results were also obtained when the
polyarylene was a kinkesé {E%%u Elr%%luﬁ% y%ﬁ? n?/%ﬁiogqggp%%nﬁz??eessss%ﬁt%ﬁ%ﬁa F ﬁtzﬁaﬁaﬂ??he recurring
units of 5  rmnonovalent substituting group.

Very preferably, they are p-phenylenes substituted by at least one
monovalent substituting group chosen from hydrocarbylketones [-C(=0)-R,
where R is a hydrocarbyl group]} and hydrocarbyloxyhydrocarbylketones
[-C(=0)-R-0-R?, where R! is a divalent hydrocarbon group and R*is a

10 hydrocarbyl group], said hydrocarbylketones and
hydrocarbyloxyhydrocarbylketones being themselves unsubstituted or
substituted by at least one monovalent substituting group as those above listed.

Still more preferably, they are p-phenylenes substituted by at least one
monovalent substituting group chosen from arylketones and aryloxyarylketones,

15 said arylketones and aryloxyarylketones being unsubstituted or substituted by at
least one monovalent substituting group as those above listed.

Most preferably, they are p-phenylenes substituted by an arylketone group,
in particular by the phenylketone group.

Choice (B)

20 Recurring units of choice (B) are a mix of recurring units (R1-a), which
can be substituted or not by at least one monovalent substituting group, with
recurring units (R1-b), which can be substituted or not by at least one
monovalent substituting group. When such a mix of recurring units is contained
in the polyarylene, said polyarylene is commonly referred to as “a kinked rigid-

25 rod polymer”.

The recurring units of choice (B) are preferably a mix (MB) of recurring
units (R1-a) chosen from optionally substituted p-phenylenes, with recurring
units (R1-b) chosen from (1) optionally substituted m-phenylenes and (i1) mixes
of optionally substituted m-phenylenes with optionally substituted o-phenylenes.

30 The recurring units (R1-a) of the mix (MB) are preferably p-phenylene
units substituted by at least one substituting group. More preferably, the
recurring units (R1-a) of the mix (MB) are p-phenylenes substituted by at least
one monovalent substituting group chosen from hydrocarbylketones [-C{(=0)-R,
where R is a hydrocarbyl group] and hydrocarbyloxyhydrocarbylketones

35 [-C(=0)}-R'-0-R*, where R! is a divalent hydrocarbon group and R*isa
hydrocarbyl group], said hydrocarbylketones and



which consisted of a mix (M1) of p-phenylene substituted by a phenylketone group with unsubstituted
m-phenylene in a mole ratio p-phenylene:m-phenylene of from 75:25 to 99.0:1.0, preferably of from
79:21 to 95:5 wonre, referably of from 82:18 to 90:10, and still more preferably of about 85:15. Such a
kinked 10r|g|d G8d pofyp%enylene copolymer is commercially available frorh T\%gv,&ﬂ\}é?lced
Polymers, L.L.C. as PrimoSpire(r) PR-120 polyphenylene, formerly known as PARMAX 1200.  The
polyarylene has usually an absolute weight average pgclecular weight greater than 1,000, preferabLy
greater than 5,000, more preferably greater than 15about 10,000 and still more preferably greater than

15,000. On the other hand, the absolute weight average molecular weight of the polyarylene is usually

below 100,000, arff Mﬁaﬁwﬂa@ww@ﬂé@%@w&%& threerbrs sagdsiREsIdyarylene may have a
high absolute weighbstitetateyraolesutarcweigintadd:fromh E6y006H toolPs0Bkeprefecalstydrom 60,000 to
90,000, or for 70,0091te,SQ. Qg@crm)@,O%@gg@a}ﬁmmgm@@t) gh%ggﬁglg@y@ght average molecular

weight of the polyar neils abo gﬂ 5 %qaotf)l beﬁ‘é\’\? emz 8% d 50 ooq1 In_ another
embodiment, it is gt oSt 5%666 |ment Itis o en o "Most 5?}%6 and sometimes of at

most 20,000. All v §‘ﬁé‘f\‘i\?@%ﬁ"§ﬂﬁ’é %f&‘fé’&’%’l%@% BRpEEHGIRER Y as if written out, for
example, in the raagéo2Pa00Be25Q081R5theubalitasPdr, 00t 220, 23:08@anch@dd0nabsolute

weight average m%@ﬁﬂﬁ%ﬁ@t@é@%&% iRedudeg, ?éféré'ﬂi'? @A%%t% WrRightaverage

molecular weight for etatwt 8f the afor entlogg vau Caa {{F gggﬂbed herein. In one
embodiment of thé IRvention %e mlgllecuoiar %\/elé’h "ot the po rIf e poI arylene composition of

the invention is an absdiiterdeieiihi Ry b dsisaeting Wé‘ib  8T0750,000,
preferably 36 ©000-H80063THO00pt8 ;000 ,s875000:4 808038 @m%tﬁﬁm;lﬁg}@ﬁlﬁ M8o0,

-40,000-45,000, 41p9§9ré¥ﬂﬁ@%eﬁﬁél%a@ﬁofﬂ%pél@ @@M@[ﬁ%@%ﬁ%ﬁ@ﬂﬂ'@ﬁ&@ﬁﬁﬁ@}\%)ﬁ polyarylene
- having an absolute We'%)qlt av$ra e rg W%c lar Welqc[,)ht n tg&glgiteg%d fan % 35 000-40,000, provide

a1c Og onail
potyarylene composmo ave 35substantial roved strength whe epolyarylenc

composition also &ﬂ?&%%@%&\ﬁﬁ%aﬁg{%ﬁ%@%&m&ww ﬁoﬁén% FR32-  The
polyarylene can bavhenoFohaulsyirecdtthdgmonhsiting gromtpplosghy drystdilifietiresit has a melting

point). It is prgferaply@mprIhoue, wh@ﬁ%ﬂ@)@&W@@ﬁt'ﬁ?«&z@cﬁl@%ﬁ %&@uﬁimftémaerature of
advantageously al%ogeogag prefer. aydqw Qe 1%0& (?@rge more prefe ly above 150C. 5The

polyarylene can bef prepar Bmlr? d. Methods weff known in the art to prepare the polyarylene
are described noté’é’l@fﬂ‘fﬁﬁﬁor@ﬁ% ReGRYsesonesbeme thagss s snseBsaed0546,231; 5,654,392;
5,659,005; substituted by at least one monovalent substituting group as those above listed.

Still more preferably, essentially all, if not all, the recurring units (R1-b) of the

20 mix (MB) are unsubstituted m-phenylene units, Most preferably, all the
recurring units (R1-b) are m-phenylene units.

In the mix (MB), the mole ratio of the recurring units (R1-b), based on the
total number of moles of the recurring units (R1-a) and (R1-b), 1s usually of at
least 1 %, preferably at least 5 %, more preferably at least 20 %, still more

25 preferably at least 30 % and most preferably at least 40 %. On the other hand, in
the mix (MB), the mole ratio of the recurring units (R1-b), based on the total
number of moles of the recurring units (R1-a) and (R1-b), is usually of at most
99 %, preferably at most 95 %, more preferably at most 80 %, still more
preferably at most 70 % and most preferably at most 60 %.

30 Good results were obtained when the recurring units of choice (B) were a
mix of p-phenylene substituted by a phenylketone group with unsubstituted
m-phenylene, in a mole ratio of about 50:50.

The polyarylene may be notably a homopolymer, a random, alternating or
block copolymer.

35 Optionally, the polyarylenc may further comprise recurring units (R1%),
different from recurring units (R1).



5,668,245; 5,670,564; 5,721,335; 5,756,581, 5,760,131, 5,824,744, 5,827,927, 5,869,592; 5,886,130;
and 6,087,467, each of which is incorporated herein by reference in 10its entirety. A suitable method
for preparin olyatylene comprises polymerizing, preferably by reductive coupling, at least one
dihaloarylenqe‘}rgn%o‘ﬁe{g%%?é%é%ompound consisting of one optionally substitutelacg@f)éﬂ%@?%hﬁ which is
linked on each of its two ends to one halogen atom, such as chlorine, bromine and iodine. The
elimination of both halogen atoms from a 15dihaloargkene molecular compound results in the formation
of an optionally substituted arylene group, suitable as a recurring unit (RI) of the polyarylene. Thus, for
example: the elimination of both chlorine atoms from one molecule of p-dichlorobenzene,
p-dichlorobiphenyl and BSHABEIEY BAE bR rsD Giofi Gl e wemnteonaibalae an integer from 3
to 10, results in theléommatiothdfivaspectivelinksoorehthdificeatds-phenydeinee gnitep tHiis)
p-dichlorobenzeng;pdichierabipheaykang-thelmhemologeus AfaenerahoammieCrBrIN-C1, N as
above defined, car\;vgﬁadpénl rizgdao as to form p-phenylene units; 2,5-dichlorobenzophenone
(p-dichlorobenzophenone) c3 palymerized, so 25as to form 1,4-(benzoylphenylene) units;
2,5-dichloro-4'-phenayyh @ sanche polymerized, so as to form
1,4-(41-phengxybenzoylpken ] m-dichlorobenzene can be polymerized, so as to form
m-phenylene units. The polyarylene composition of the invention may include other additives 30and
modifiers. By way #f%examples of such usual additives, mention may be made of fibrous reinforcing
agents, particulate fiIIers, ptjoxidants such as lubricants, fillers, dyes, pigments, nucleating agents
such as talc and sikea; s@' thitizers, curing agents, dyes, flame retardants, tougheners, UV
stabilizers, antacids, agentsfor modifying crystallinity, such as copolymers of 35ethylefi and of

~n-butyl acrylate or ethyl acrylate, m,etal-dgactivating agents, antioxidants, adhesion promoters and
antistatic agents. - 33 Recurring units (R1%) contain preférably at least one strong divalent

electron withdrawing group linked on each of its ends to an arylene group, in

10 particular a p-phenylene group. The divalent electron withdrawing group is
preferably chosen from the sulfone group [-S(=0),~1, the carbonyl group
[-C(=0)-], the vinylene group [-CH=CH-], the sulfoxide group [-S(=0)-1, the
azo group [-N=N-], saturated fluorocarbon groups like ~C(CF3),~, organic
phosphine oxide groups [-P(=0X¥=R;)—, where R, is a hydrocarbyl group] and

15 the ethylidene group [-C(=CA;)-, where A can be hydrogen or halogen]. More
preferably, the divalent electron withdrawing group is chosen from the sulfone
group and the carbonyl group. Still more preferably, recurring units (R1%) are
chosen from :

(i) recurring units of formula

s
s

O

20 (3)
(1) recurring units of formula
O Q
il il
< > R
O O (4)

wherein Q is a group chosen from
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Preferably such additives are present in an amount of less than 50% by weight based on the total
weight of the polyarylene composition. Even more preferably such additives are present in amounts of
less than 40%90%85@02230%), 10%, 5%, or less than 1% by weight. 5The polyarylene is greferably
present in an amount 74t least 50% by weight of the total weight of the ygl*‘\ﬁg p Hﬁfposition of
the invention. More preferably the polyarylene is present in an amount of at least 60%, 70%, 80%,
90% or at least 95% by weight based on the total wejght of the composition. The polyarylene is
preferably present in an amount of at least 50% by 10 weight based on the total weight of all of the
thermoplastic polymers present in the polyarylene composition of the invention. Where % by weight is
used herein, the only insta}nﬁe\in Wh*}elf\theg:al tlatjon igkased on a value other than the total weight
of the composition is to-calcul H‘@ amotmit-af pol € nef&\fith respect to the total weight of all
thermoplastic polymers. More“prefetably the 15]‘@01‘/ arylene-is preferably present in an amount of at
least 60%, 70%, 80%, 90%,.95% or 1000/9Jy_,weight based on the total weight of all of the
thermoplastic polymers.-lg other embo '_'ent\ot..the invention the polyarylene composition comprises
one or more additional the '.‘dﬁlastic polyferg. For example the 20polyarylene composition of the
invention may include any one or more of a polycarbonatc, a polyphenylsulfone, a bisphenol A
polysulfone, a polyethersuffone, a polyéthiereth
polyetherimide, such as, f6f ex?
AVASPIRE(r) ancUor Makrolone polymers. SuchBighBE8t the 25polyarylene composition of the
invention and one or mor F'“additioﬁﬁlathen@oplastic polymers may contain the polyarylene as a major
(e.g., more than 50 wt%y)-pr-mino (e:g.rléahan 39 wt%) @mount, The blends may contain the
- polyarylene composition igFan amawt of %wt%,._J,Q;M%L_Zﬂhvh\“/t%;“é‘(f:\ﬁif%; 40 wt%, 50 wt%, 60 wt%,
- 70 wt%, 80 wt%, 90 wt% or 95 wt% based on the total 30weight of the blend.  Another aspect of the
present invention is {&&?tgq_to articles comprising at least one part comprising the invented polyarylene
composition that inclu é< orie or more polyarylenes and at least onc organic substance having a

molecular weight G030 ta LYkl rrdeptianalynQne alkperesieriealy hindered 35phenolic
stabilizers (TIPS). élggﬂﬁg@g{gr%gyc%sghaggnpy various methods known in the art. For example, it may
: ; !

be made by extrusion ction molding, - 34 - compression molding, injection compression molding,
intrusion, fused dep_qﬁ‘itio‘?:g\_m}odejiu’m’gﬁ%’hseléme laser sintering or other techniques known to those
skilled in the art. The\inuehted compositionis #Specially well suited for the manufacture of a wide
range of articlés, and in partieutar of films, fibers, rods, 5sheets, slabs, coatings, membranes, cables,
tubes and foams. EXAMPLES  Mechanical properties were tested for all formulations using 0.125
inch thick ASTM tdlispe&tHEiRe SR thmmiving ASTM methods and 0.125 in thick injection

molded specimens: 10T&RSile pr ies were measured according to ASTM D-638. Flexural
properties were meas 1] ASTM D-790. Izod impact resistance (notched) was measured
according to ASTM D-256-1zod i ct resistance (no notch) was measured according(fy ASTM D-

4812.

(iv)  recurring units of formula
O Q
OG-
(6)
10 wherein Q is as above defined.

Preferably more than 25 wt. %, more preferably more than 50 wt. %, and
still more preferably more than 90 wt. % of the recurring units of the
polyarylene are recurring units (R1). Most preferably, essentially all, if not all,
the recurring units of the polyarylene are recurring units (R1).

15 Excellent results were obtained when the polyarylene was a polyphenylene
copolymer, essentially all, if not all, the recurring units of which consisted of a
mix of p-phenylene substituted by a phenylketone group with unsubstituted m-

phenylene in a mole ratio p-phenylene:m-phenylene of from 5:95 10 955,
preferably of from 70:30 to 30:70, more preferably of from 60:40 to 40:60, and



15Heat deflection temperature at an applied stress of 264 psi was measured according to ASTM
D-648. Yellowness index was measured according to ASTM D-1925. Melt flow rate was measured at
380C with a‘%\e kilg ram weight according to ASTM D-1238. 20Tensile strength was measured
according to \@:'I"I\]A) gzﬁé Nominal strain at break was measured accord?ﬁ&’%ﬁ’@gf{i\ﬁlﬁ%s& Modulus
was measured according to ASTM D-790. VR40 was measured from a capillary rheometer at
380C and calculated as the ratio of the viscosity of thgg material at 40 minutes over the viscosity of the
25material at 10 min at 380C. Melt viscosity (Pa-s) was measured from a capillary rheometer at 380C.
Absolute weight average molecular Weaii%gts ) and intrinsic viscosities (IV) were measured at 65C

MI .

on a Viscotek TDABODipREGetor ahayt il With & BORSSISRT GeRYYNIRIFY0.5% LiBr as the
eluent with ViscotekhserieslBovedtbiarfmth§ubrg; MBIMMRL B0t .Cx 10BRSS mnd
I-MBIIMW-3078 (upra 30p:a/prehRedniseries) khbed elrpativg ingexJpgrement of the polyarylene in
this eluent, dn/dc = 0.2@ as. gd for all c ‘I?:ulat'orhs. The physical propertie ang processability

(g.o resulls were ais],o Sl Wan {he o?ﬁa%ene L RIORS] eﬁ}ri 1d- .
of a polyarylene composition containing the organic subs ange e compared Wi the physical
properties and 35pPIdEEEBRNHAE SBRAIIEH S TEMIBLLIHGNS 1Ytk A GeeBrMERL low modifiers
such as fluorinatedvhigirooasibens Gnoier(MIPEL Fhkeppiyaryidnttusddy-a3herfakthemtesting was a
Uis derived rom Gl ohinr Bt ad Aerhonr R e (it VA o Solvay
Advanced Polyme?, Er?_ 9a% é?i%gd%%iré @%§%5%8§9ﬁ%e%%$y%ryﬁe%?&% g{g%f)gr?g v(\?gre 5obtained by

mixing the polyaryl&i8 Htht b e Biitmesenttead Sheldhant Fade Pusdiakiand subsequently
melt extrudinid the mgixtood polfiphrenpitetsopbl polyiandenesoetipesitibiblThensShilvpelleted
;com posit_ions we r%@@{ﬁgg@my@m@mlmﬁp&mﬁ@w1@@5&&&@[{9&]&%%&@3. 10Table 1
PrimoSpire PR-ZSQH\%:[/Q QQH&%WE%@ 380C 5 Kg Tensile Strength (psi)
The polyarylene has usually an absolute weight average molecular weight
greater than 1,000, preferably greater than 5,000, more preferably greater than
15 about 10,000 and still more preferably greater than 15,000. On the other hand,
the absolute weight average molecular weight of the polyarylene is usually
below 100,000, and preferably below 70,000, however in certain cases the
polyarylene may have a high absolute weight average molecular weight of from
50,000 to 100,000, preferably from 60,000 to 90,000, or for 70,000 to 80,000. In
20 a certain embodiment, the absolute weight average molecular weight of the
polyarylene is above 35,000, preferably between 25,000 and 50,000. In another
embodiment, it is at most 35,000; in this embodiment, it is often of at most
25,000 and sometimes of at most 20,000, All values between the stated values
are expressly inciuded as if written out, for example, in the range 20,000-25,000,
25 the values 21,000, 22,000, 23,000 and 24,000 absolute weight average molecular
weight are expressly included herein. The absolute weight average molecular
weight for each of the aforementioned values is determined as described herein.
In one embodiment of the invention the molecular weight of the
polyarylene of the polyarylene composition of the invention is an absolute
30 weight average molecular weight in the range of 35,000-50,000, preferably
36,000-49,000, 37,000-48,000, 37,000-48,000, 38,000-47,000, 39,000-46,000,
40,000-45,000, 41,000-44,000, or 42,000-43,000. Polyarylene compositions
based on a polyarylene having an absolute weight average molecular weight in
the preferred range, 35,000-40,000, provide polyarylene compositions that have
35  substantially improved strength when the polyarylene composition also contains

the organic substance and a sterically hindered phenol.



Nominal Strain @ Break (%) Modulus (kpsi) VR40 No additive (control) 275 3 22000 6 800 1.1 0.5wt%
Irganox's' 1010 w/ 0.25wt% LDPE 161 3.32 21800 11 794 1.09 0.5wt% Irganox1010 w/ 0.15wt%

LDPE 143 3V5v %{?1%%213%83' PCT/EP2809/061146

230 .

The polyarylene can be amorphous (i.e. it has no melting point) or semi-
crystalline (i.e. it has a melting point). It is preferably amorphous.

The polyarylene has a glass transition temperature of advantageousiy
above 50°C, preferably above 120°C and more preferably above 150°C.

5 The polyarylene can be prepared by any method. Methods well known in
the art to prepare the polyarylene are described notably in U.S. Patent Nos.
3,227,457, 5,539,048, 5,565,543, 5,646,231; 5,654,392; 5,659,005; 5,668,245,
5,670,564; 5,721,335; 5,756,581, 5,760,131; 5,824,744, 5,827,927, 5,869,592,
5,886,130; and 6,087,467, cach of which is incorporated herein by reference in

10 its entirety. A suitable method for preparing the polyarylene comprises
polymerizing, preferably by reductive coupling, at least one dihaloarylene
molecular compound consisting of one optionally substituted arylene group,
which is linked on each of its two ends to one halogen atom, such as chlorine,
bromine and iodine. The elimination of both halogen atoms from a

15 dihaloarylene molecular compound results in the formation of an optionally
substituted arylene group, suitable as a recurring unit (R1) of the polyarylene.

Thus, for example:
— the elimination of both chlorine atoms from one molecule of
p-dichlorobenzene, p-dichlorobiphenyl and their homologous of general

20 formula Cl-(¢)x-Cl, N being an integer from 3 to 10, results in the formation

of respectively 1, 2 or N adjacent p-phenyiene units; thus, p-dichlorobenzene,
p-dichlorobiphenyl and their homologous of general formula Cl-{on-Cl, N as
above defined, can be polymerized, so as to form p-phenylene units;

— 2,5-dichlorobenzophenone (p-dichlorobenzophenone) can be polymerized, so

25 as to form 1,4-(benzoylphenylene) units;

- 2,5-dichloro-4’-phenoxybenzophenone can be polymerized, so as to form
1,4-(4’-phenoxybenzoylphenylene) units;
~ m-dichlorobenzene can be polymerized, so as to form m-phenylene units.
The polyarylene composition of the invention may include other additives

30 and modifiers. By way of examples of such usual additives, mention may be
made of fibrous reinforcing agents, particulate fillers, antioxidants such as
lubricants, fillers, dyes, pigments, nucleating agents such as talc and silica,
compatibilizers, curing agents, dyes, flame retardants, tougheners, UV
stabilizers, antacids, agents for modifying crystallinity, such as copolymers of

35  ethylene and of n-butyl acrylate or ethyl acrylate, metal-deactivating agents,

antioxidants, adhesion promoters and antistatic agents.



790 1.04 0.5wt% Irganoxt(r) 1010 w/ 0.2wt% MFA 132 3.4 22000 12.2 816 1.1 0.5% leganox (r) 1010
w/ 0.1wt% MFA 123 3.56 22300 13 792 1.1 0.25wt% Irganox(r) 1010 & 0.25wt% Ir albs(r) 168 137 3.1

0 0
22400 13.1 @g 2Zl‘].]l(%%ZOS.ZZIggwt/o Irganox1010& 0.15w1% legatos168 122 PCT/EP2009/061 146

-33 -

Preferably such additives are present in an amount of less than 50% by
weight based on the total weight of the polyarylene composition. Even more
preferably such additives are present in amounts of less than 40%, 30%, 20%,
10%, 5%, or less than 1% by weight.

5 The polyarylene is preferably present in an amount of at least 50% by
weight of the total weight of the polyarylene composition of the invention, More
preferably the polyarylene is present in an amount of at least 60%, 70%, 80%,
90% or at least 95% by weight based on the total weight of the composition.

The polyarylene is preferably present in an amount of at least 50% by

10 weight based on the total weight of all of the thermoplastic polymers present in
the polyarylene composition of the invention. Where % by weight is used herein,
the only instance in which the calculation 1s based on a value other than the total
weight of the composition is to calculate the amount of polyarylene with respect
to the total weight of all thermoplastic polymers. More preferably the

15 polyarylene is preferably present in an amount of at least 60%, 70%, 80%, 90%,
95% or 100% by weight based on the total weight of all of the thermoplastic
polymers.

In other embodiments of the invention the polyarylene composition
comprises one or more additional thermoplastic polymers. For example the

20 polyarylene composition of the invention may include any one or more of a
polycarbonate, a polyphenylsulfone, a bisphenol A polysulfone, a
polyethersulfone, a polyetherethersulfone, a polyetheretherketone and/or a
polyetherimide, such as, for example, Radel® R, Radel® A, Ul.tcm®, Udei@",
KETASPIRE®, AVASPIRE® and/or Makrolon® polymers. Such blends of the

25  polyarylene composition of the invention and one or more additional
thermoplastic polymers may contain the polyarylene as a major (e.g., more than
50 wi%) or minor (¢.g., less than 50 wt%) amount. The blends may contain the
polyarylene composition in an amount of 5 wi%, 10 wi%, 20 wi%, 30 wi%, 40
wt%o, 50 wi%s, 60 wi%, 70 wi%, 80 wtl, 90 wt% or 95 wit% based on the total

30  weight of the blend.

Another aspect of the present invention is related to articles comprising at
least one part comprising the invented polyarylene composition that includes one
or more polyarylenes and at least one organic substance having a molecular
weight of from 100 to 1,000g/mol and optionally one or more sterically hindered

35  phenolic stabilizers (HPS). Such article may be made by various methods known

in the art. For example, it may be made by extrusion, injection molding,



2.93 22100 16 794 1.1 0.25wt% Irganox(r) 1010 Sz. 0.25wt% Irgafos(r) 12 181 3.01 22200 14.5 805
1.1 0.1wt% Irganox(r) 1010 & 0.1wt% legatos(r) 12 162 2.76 22200 14.2 797 1.08 0.5wt% Irganox(r)

1010 w/ 0.5 %o%gﬁ%ﬂgsék%'d 130 13.34 21800 9.65 799 1.13 PCT/EP2009/061146
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compression molding, injection compresston molding, intrusion, fused
deposition modeling or selective laser sintering or other techniques known to
those skilled in the art, The invented composition is especially well suited for the
manufacture of a wide range of articles, and in particular of films, fibers, rods,
5 sheets, siabs, coatings, membranes, cables, tubes and foams.
EXAMPLES
Mechanical properties were tested for all formulations using 0.125 inch
thick ASTM test specimens using the following ASTM methods and 0.125 in
thick injection molded specimens:
10 Tensile properties were measured according to ASTM D-638.
Flexural properties were measured according to ASTM D-790.
Izod impact resistance (notched) was measured according to ASTM D-256.
Izod 1mpact resistance (no notch) was measured according to ASTM D-
4812.
15 Heat deflection temperature at an applied stress of 264 psi was measured
according to ASTM D-648.
Yellowness index was measured according to ASTM D-1925.
Melt flow rate was measured at 380°C with a five kilogram weight
according to ASTM D-1238.
20 Tenstile strength was measured according to ASTM D-638.
Nominal strain at break was measured according to ASTM D-638,
Modulus was measured according to ASTM D-790.
VR4, was measured from a capillary rheometer at 380°C and calculated as
the ratio of the viscosity of the material at 40 minutes over the viscosity of the
25 material at 10 min at 380°C.
Melt viscosity (Pa-s) was measured from a capillary rheometer at 380°C.
Absolute weight average molecular weights (M.} and intrinsic viscosities
{(IV) were measured at 65°C on a Viscotek TDA 302 triple detector array in line
with a GPC system using NMP/0.5% LiBr as the eluent with Viscotek I-series
30 columns (I-guard, IMBLMW-1078 (up to 2x104 PS), and I-MBHMW-3078 (up
to 106 g/mol PS) in series). The refractive index increment of the polyarylene in
this eluent, dn/dc = 0.240, was used for all calculations.
The physical properties and processability of a polyarylene composition
containing the organic substance were compared with the physical properties and
35  processability of polyarylene compositions containing conventional flow

modifiers such as fluorinated hydrocarbons and/or LDPE. The polyarylenc used



0.5wt% Irganox1010 w/ 0.25wt% Stearic Acid 124 12.1 22100 9.54 796 1.09 0.25wt% Irganox1010;
0.25wt% Irganox(r) 168 w/ 0.1wt% Stearic Acid 152 11.38 22100 14.1 813 1.08 0.25wt% Irganox1010;

0.25wt% Irg 1 0.1wt% LDPE 191 10.02 22000 18 806 1.11 9 () 12 &
0.1Wt% |rga§§%}ﬁ%%§§§/14 242 GERPAIRRIEH
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for the testing was a material having a molecular weight ranging from 36,000-
40,000 Dalions and containing polymerized units derived from dichlorobenzene
and dichlorobenzophenone (commercially available from Solvay Advanced
Polymer, L.L.C. as PrimoSpire® PR-250). The polyarylene compositions were

5  obtained by mixing the polyarylene with one or more of the additives shown in
Table 1 below and subsequently melt extruding the mixture to form pellets of a
polyarylene composition. The solid pelleted compositions were then tested
according to the above-noted ASTM testing procedures.

10 Table 1
PrimoSpire” PR-250 with YI | MFR | Tensile | Nominal | Modulus | VRy
additives @ Strength | Strain (kpsi)
386°C (psi) @
5Kg Break
(%)
No additive {control) 275 3 22000 6 800 11
0.5wt% Irganox” 1010 w/ 161 3.32 21800 11 794 1.09
0.25wt% LDPE
0.5wt% Irganox® 1010 w/ 143 | 35 21900 12.4 790 1.04
0.15wt% LDPE
0.5wt% Irganox”® 1010 w/ 132 ] 34 22000 12.2 816 1.1
0.2wt% MFA
0.5wt% Trganox” 1010 w/ 123 | 336 | 22300 13 792 1.1
0.1wt% MFA
0.25wt% Irganox® 1010 & 137 3.1 22400 13.1 787 1.08
0.25wt% Irgafos® 168
0.15wt% Irganox® 1010 & 122 293 22100 16 794 1.1
0.15wt% Irgafos® 168
0.25wt% Irganox” 1010 & | 181 | 3.01 | 22200 14.5 803 1.1
0.25w1% Irgafos® 12
0.1wt% Irganox”® 1010 & 162 | 2.76 22200 14.2 797 1.08
0.1wt% Irgafos® 12
0.5wt% Irganox® 1010w/ 0.5 | 130 | 13.34 | 21800 9.65 799 1.13
% Stearic Acid
0.5wt% Irganox” 1010 w/ 124 | 121 22100 9.54 796 1.09
0.25wt% Stearic Acid
0.25wt% Irganox” 1010, 152 | 1L.38 22100 14.1 813 1.08
0.25wt% Irganox® 168 w/
0.1wt% Stearic Acid
0.25wt% Irganorxgﬁ® 1010; 191 | 10.02 22000 18 806 1.11
0.25wt% Irganox® 168 w/
0.1Jwt% LDPE
0.15wt% Irgafos” 12 & 242 | 7.28 21800 111 812 1.12
0.1wt% Irganox™ MD 2014




7.28 21800 11.1 812 1.12 WO 2010/023282PCT/EP2009/061146 -36 - 0.25w0/01rganox1010;
0.25wt% Irganox168 w/ 0.1wt% PFA 238 8.39 22100 12.1 802 1.09 Irganox 168=
tris(2,4-di-tert-hbutylphenyl) phosphite;  Irganox(r) MD2014 = 1,2-bis(3,5-di-tert-buty1-4-
hydroxyhydrgc(?rﬁﬁ}é\ﬁ% ydrazine; PFA= ethylene-tetrafluoro ethylene copﬂﬁ'ﬁgp fi§biter; sirgafos
12= 2-[[2,4,8,10-Tetrakis(1,1- dimethylethyDdibenzo[d,f][1,3,2]clioxaphosphepin- 6-ylJoxy]-N,N-bis[2-
[[2,4,8,10-tetrakis(1,1-dimethylethyDdibenzo[d,f][1,3,32]dioxaphosphepin-6- ylJoxykethyl]lethanamine;
Irganox(r) 1010= pentaerythakis [3-(3,5-di-t-buty1-4- 10hydroxyphenyl)propio ate]; TDPE= low density
polyethylene. _The melt viscosity of the polyarylene composition was determined as a function of the
amount of the drganitslibstancédResults f38tHe ®38nd a2 sfown inlFigure 1. WBubstantié? detrease
in melt visdosit). i oédrgebripdhthe 15addition of at Idast 0.1 wij% of the ¢rganic supstance. The
testing shoyn.in __ 0.1wt% PFA
Irganox® 168 = tris(2,4-di-tert-butylphenyl) phosphite;
Irganox® MD2014 = 1,2-bis(3,5-di-tert-butyl-4-
hydroxyhydrocinnamoyhhydrazine,

PFA = ecthylene-tetrafluoro ethylene copolymer oligomer;
5 Irgafos® 12 = 2-[[2,4,8,10-Tetrakis(1,1-
dimethylethyt)dibenzo[d,f][1,3,2 ]dioxaphosphepin- 6-yvl]oxy]-N,N-bis{2-
112,4,8,10-tetrakis(1,1-dimethylethyl)dibenzo[d,f][ 1,3, 2]dioxaphosphepin-6-
yljoxy]-ethyi]ethanamine;

Irganox® 1010 = pentaerythritol tetrakis [3+(3.5-di-t-butyl-4-
10 hydroxyphenyl)propionate];
LDPE = low density polyethylene.

The melt viscosity of the polyarylene composition was determined as a
function of the amount of the organic substance. Results for the testing are
shown in Figure 1. A substantial decrease in melt viscosity is observed upon the

15 addition of at least 0.1 wt.% of the organic substance. The testing shown in
Figure 1 was carried out on a polyarylene composition containing a PrimoSpire®
PR 250 polyarylene and from 0.05to 0.5wt.% of an organic substance (an
purified mineral oil containing a mixture of hydrocarbon chains ranging from 18
to 30 carbon atoms in chain length). The same effect on viscosity was observed

20 when the same amounts of stearic acid were used in place of the mineral oil,

The substantial decrease in the viscosity of the polyarylene caused by the
inclusion of only 0.1wt.% of the organic substance (e.g., a mineral oil inc-hiding
Cis-30 hydrocarbon chains or stearic acid) without degradation of the color and/or
transparency properties of the polyarylene compositions is surprising,.

25 A polyarylene composition containing the organic substance of the
invention and a sterically hindered phenolic stabilizer was prepared. The
inclusion of both the organic substance and the sterically hindered phenol
provided a polyarylene composition having substantially improved properties in
both strength and color. Figure 2 shows how polyarylene compositions

30  containing both the organic substance of the invention and a sterically hindered
phenol provided improved melt flow rate, relatively low yellowness index and
high elongation {e.g., strain at break in percent). The polyarvlene compositions

were made by mixing PrimoSpire™ PR-250 with a purified mineral oil containing



Figure 1 was carried out on a polyarylene composition containing a PrimoSpire(r) PR 250 polyarylene
and from 0.05to 0.5wt.% of an organic substance (an purified mineral oil containing a mixture of
hydrocarbon chains ranging from 18 to 30 carbon atoms in chain length). The same effect on viscosity
was observeW%@Wﬂ@@f%é same amounts of stearic acid were used in plaBeTOFEHEHiH&al oil. The
substantial decrease in the viscosity of the polyarylene caused by the inclusion of only 0.lwt.% of the
organic substance (e.g., a mineral oil including C18:3@ hydrocarbon chains or stearic acid) without
degradation of the color an&or transparency properties of the polyarylene compositions is surprising.
25A polyarylene composition containing the organic substance of the invention and a sterically
hindered phenolic stabifirechag prepteashanethbiosios of Bbearkee sapanic eubstangd and the
sterically hindered jkieiaginpsdvided. a polyarylene composition having substantially improved properties

in both strength and colmf@@g{%aﬁ%ﬁwgmy&w@ ﬁﬂ&ﬁ%@%ﬂﬂ@& §9 GRuialpipg both the

organic substance inventio terically hig re rovided.improved melt flow rate,
relatively low yelloﬁgﬁ%%‘g ?’n]a‘gaf’é%%aﬁ %‘/H) eoé;% %"Hg B’r’ééksitﬁ%ié’r?:%‘ﬁt?q ¥e polyarylene

compositions WereORsaEe W&Wﬁiﬁﬁg‘fﬂﬁ ﬁ%@%@@@%@imm@@@ﬁﬁ@ﬂsmﬁ@amm@mtmn|ng 37-a
mixture of hydrocashkein ehiaing Ol bighdBdoi3Ltarbentatamsshehdimtenrgifanhiganox(r) 1010.

In further testing p@%@w&a@ab%@mmgﬁr ;@%Aggmqes@&gtﬂvetn@1954{9&&&%@&34%9%red phenol (i.e.,
Irganox(r) 1010) a d 0. ng t.% stciarlc %m I%SOrganlc Substance were tested for

strength/elongatlo LY 8% M at break. At higher molecular weights the
polyarylene compos|t|o@W@Wf@@fﬁﬁb%ﬁ%‘wﬁl@ﬁ@@d@tﬁr@m@lﬁ%ﬂ@ﬂ@m@nwlw@ﬁhmeness as
shown by a tetndenoytadar msciiiiley hieaks dSinsilar Giength testingwias Caire thewt@migolyanilene

~compositions that 19cantaingda éﬁﬁlh@&%ﬁrq@m@m &30, lpangx 1 01.0ff) and the organic
- substance of the prese Em Qﬁl%g he nclu f the or anlc substan nd stierlc IIy hindered
e se

phenol in polyaryleihg & gf) ﬁ?ﬁlﬁ gaéy SIS aRy ﬁénilu%l}ﬁﬂéa%\lﬁc ofut8 Wigtt average
molecular weight ikdhapraferreld eargelicrcras, ouds0000) 2hrdvitle msfapesditoss that exhibit
substantially improdg&dobsgimegatieavsdargitpoditivss the sxtibaiorbehttalbrgapiewedobstance and the

sterically hingered ghengl, 'ﬁ‘s?f%h/%"lﬁy'EtfﬂﬁsCﬁ{QB&?ﬂé%o%%%?@iﬁ‘ﬂ@s%h(ﬂé@%ﬁ%ﬁ%f relatively higher
molecular weight i mcrea ? ri%th ﬁf theg F})/ nglenc com 05|£ﬁon Obviously, numerous
modifications and (\ﬂléfgg : éiﬁ?s 2 1t;?éf?v ﬁ;ﬂﬁ 68%1)8?%‘5 Bid ?ég%%?&?ﬂ % Steachings. It is
therefore to be un ety aishatirolpeukeopaaht therepspethdeielaing! Brerplyention may be
practiced otherwiseddnpasagspecifically described herein. - 38 - CLAIMS 1. A polyarylene
composition, compnsmgab%%@y m&e&%&m&%@%@%ﬁ@&%%@@%@1§9e%m@ of the
recurting Uil of i RONGIMENEAIS FRHN YUY 9 AN SRS o

within the scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.



5consisting of an optionally substituted arylene group, said optionally substituted arylene group being
linked by each of its two ends to two other optionally substituted arylene groups via a direct C-C
linkage and at least one organic substance having a molecular weight of from 100 to 1,000g/mol,
wherein said organic substance is selected from the_c%ré)yp 10consisting of a paraffin, an olefin, an
olefin oligomer, an alkoxylated acyclic carboxylic acid, an alkoxylated acyclic carboxylic acid amide, an
acyclic carboxylic acid, an acyclic carboxylic acid ester, an acyclic carboxylic acid alkali metal salt, an
acyclic carboxylic acid amide, an alkoxylated acyclic altahal, an acyclic alcohol, an alkoxylated alkyl
phenol and an alkyl phenol and said organic 15substance is present in an amount of 0.1 to 20% by
weight based on the total weight of the polyarylene composition. 2. The polyarylene composition of
Claim 1, wherein the onganic sslbstsnee hasppilydeatkpnsahiain of from 8 to 85 carbon atoms in
length. 3. The polyarylene composition of Claim 1 or 2, wherein the organic 20substance has

from 16 to 40 carBgp A poldary M PAVHIFNCHRIAPSHEANALASY QNS L LIRS A g3 Wherein the
organic substance is se%etg‘t?fpé) rom the group consistin f@na?cycllc carboxylic acid, an acyclic
t

carboxylic acid eStBISH RS HSATFIEENE WS gaf o5 BT i BENrylene composition

of Claim 4, whereintthistimg ahia spbstaioesis stitated clivicarmrylic swidotitatnsly mbnoadal 6. The

polyarylene compgsitias @bGlaiend niresel tersganissisiancads salectsd framthe group

consisting of steari% cid Balmf'tic acid, lauric acid, {:&p&gaﬁld pelglrgonic acid, caprylic acid, enanthic
suhs 1tufﬁi en %r%%? (ﬁ - an

. T L. (% Via a Qir c Ny . . : . .
acid, myristic 30acid, pen adetsnd VEHACHIGIE acid, Dafenit acid, lignoceric acid, oleic acid,

linoleic acid, linolenjc acid, hexanedioic acid, heptanedigic acid, octanedioic acid, nonanedioic acid,

and decanedioic &tifast o OrganicpHhsRRCRIITHE REMERSSRGN6AY 'orerdf Bhims Ito 3, wherein the
organic substanceis sélexted froherthe gidupeonsistngoiapaskifing &valdingodpan olefin oligomer.

8. The polyguyleng. somnsiioryal aim.f Juier el YRR SSUBSIARGS i &imiyfe of hydrocarbon
a

chains of different length where the numher gverage of carbon atoms per hydrocarbon chain is from
20t0 60. 9. TH& 1}§I%ﬁ§’@8rﬁ §98F? PSV&?%W ?aR??/ %fhafﬂg %P@gﬁiénsﬁ%éﬁce is a purified
mineral oil contaikibox yhikasid, ahtpdrbicartbaxchiainsidarsging:fronyd B wd0xdibenidtdiadiin chain
Iﬁngt_h_- 101|0- Thgg%y@eyigﬂea%@mmmm@mw%i%mﬁ m%ﬁ@qmg@m&@@aﬂeg inmelt lflow rate
that it is at least reater than a,comparatiye itian that is the same as the polyarylene
composition withdut %% %%%lr?lé %%%t%xné%%ga %f]fﬁﬂ% ngﬁg%/g?ylkr% o%l(go% Toih lofoé%?/%%e of the
preceding GRimsSUPSToREs dfrPHIRECRE El ATEDONRS (RAY 4pe28 MiRs(mB b rewadrfingheriRe R 1-a) chosen
from optionally substifbted thephenytelzas cotithsecisning units (Ri-b) chosen from (i) optionally
substituted m-phenylenes and (ii) mixes of optionally substituted m-phenylenes with optionally

substituted o-phenylengs. The polyarylene composition of Claim 1, wherein the organic

substance has a hydrocarbon chain of from 8 to 85 carbon atoms in length.

3. The polyarylene composition of Claim 1 or 2, wherein the organic
20 substance has from 16 to 40 carbon atoms.

4. The polyarylene composition of any one of claims 1 to 3, wherein the
organic substance is selected from the group consisting of an acyclic carboxylic
acid, an acyclic carboxylic acid ester and an acyclic carboxylic acid alkali metal
salt. '

25 5. The polyarylene composition of Claim 4, wherein the organic

substance is an acyclic carboxylic acid that is a monoacid.

6. The polyarylene composition of Claim 4, wherein the organic
substance is selected from the group consisting of stearic acid, palmitic acid,
lauric acid, capric acid, pelargonic acid, caprylic acid, enanthic acid, myristic

30 acid, pentadecanoic acid, arachidic acid, behenic acid, lignoceric acid, oleic acid,
linoleic acid, linolenic acid, hexanedioic acid, heptanedioic acid, octanedioic

acid, nonanedioic acid, and decanedioic acid,



12. The polyarylene composition of any one of the preceding Claims, 20wherein the polyarylene is

present in an amount of at least 90 % by weight based on the total weight of the composition.
The polyarylene composition of any one of the preceding Claims, further comprising at least one

sterically hindered phenol stabilizer. 14. An ar_tig;;e“ comprising at least one part comprising the

polyarylene 25composition of any one of the preceding claims.
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7. The polyarylene composition of any one of claims 1 to 3, wherein the
organic substance is selected from the group consisting of a paraffin, an olefin
and an olefin oligomer.

8. The polyarylene composition of claim 7, wherein the organic
substance is a mixture of hydrocarbon chains of different length where the

number average of carbon atoms per hydrocarbon chain is from 20 to 60.

9. The polyarylene composition of claim 7, wherein the organic
substance is a purified mineral oil containing a mixture of hydrocarbon chains

ranging from 18 to 30 carbon atoms in chain length.

10. The polyarylene composition of any one of the preceding Claims,
having a melt flow rate that it is at least 50 % greater than a comparative
composition that is the same as the polyarylene composition without the organic
substance.

11. The polyarylene composition of any one of the preceding Claims,
wherein the recurring units (R1) are a mix {MB) of recurring units (R1-a) chosen
from optionally substituted p-phenylenes, with recurring units (R1-b) chosen
from (i) optionally substituted m-phenylenes and (ii) mixes of optionally
substituted m-phenylenes with optionally substituted o-phenylenes.

12. The polyarylene composition of any one of the preceding Claims,
wherein the polyarylene is present in an amount of at least 90 % by weight based
on the total weight of the composition.

13. The polyarylene composition of any one of the preceding Claims,

further comprising at least one sterically hindered phenol stabilizer.

14. An article comprising at least one part comprising the polyarylene

- composition of any one of the preceding claims.

13.



