WD 2005/ 118245 PCT/ US2004/ 016107 PELLETI ZED
BROM NATED ANI ONI C STYRENI C POLYMERS AND THEI R
w@EPREBARAI3 ON AND USE BACKGROUND [0001] Brom pat/es2004/016107
anioni c styrenic polymers are excellent flane
retardants. Very desirable nethods for preparing such
PELYETIZEID BROMINATER AN ONEC §TYRENRU POLYMERSAND
Nos. 5, 677, 39PHEIROBREBARABION ANDISIE, 852, 131;
5,916, 978; and 6,207, 765. [0002] A characteristic of
brom nated ani onic styrenic polynmers such as
brom nated anionic polystyrene is its propensity to
form substantial anoUBACKGROMND particles and
[0001@ O%gﬁnd{’é@ﬂnorﬁe Et‘?ffgﬂﬁcﬁpcﬁ%ﬁeﬂg %ﬁeextcgllé}ﬁ lﬂlaﬁie'rgtgrcfapﬁ Very desirable

It a at upon formation the

methqgs| fe%grepeymmtc DYISEE eaﬁa@ﬁmsarfe%gnbﬂdnta.thé %?gelﬂes
5,6779990t 5886558, 5, 16MEH3t 9 853D eak, sa@m $78286d 5207 etzer t to

[00023 ef‘& F]P%ggt%rlbscljge b?qqﬁlétgtleg %.g)ée (ejrgg pgﬁ\/\d ?sr suc romthed anionic
polystiiateds ite propengity tv &brtmslﬂmtmmm antoluntsaif smalllpattlctds ragd powders when

attemg{soagéegﬁag f yﬁeél%n%&%g :pt'o%kt I é)é)eg{ Qﬁleﬁ(tl;t/)gr? f elg{aggh ﬂ% H%ﬂets unless

boung\tpgethar biean exftinequs lalpxbn&@ge@t etithe dife, terdifoshreqicapagfand to revert to
smallp aﬂﬁ:‘f’es' and "zﬁn@fyoﬂuged QBWHQ" @ptc\mﬁ rdflir & foSasMRhePN IB\écause of this

etri nental ai ﬁarance the pellet)zed
charagieqgfife VABRHS qoavattlep% in§ etﬂ?énmeé%qqr%arwnwébleé%mrﬁéwng

brom{ndf¥d3hidnit Qf'ﬂéﬁifc Pobynidré é@éﬁti&ﬁbf%ﬁe@w ﬁthéfQ A §iedrest reAdiBippreciated, the
r.e ngs
exist PG 1B pkOBiPo B S i 5 b S itriten ig%ﬁegpe&rance of the

pelletirtell prodext butrie edditiomisamidedisedthy therminstmen the integrity

[00033]: ﬂl%? & kGORe S El? ggto 1Hat9@lulugﬁlczs§}ij r[rﬁh@ynfe a%lﬂsaﬂte retardants in

undes Ira consu
certalnéle@npclasac pRlymefs, té\e@amf biading agknts @rrqberopxtr@moels wals to

mamﬁﬁpﬂﬂb ﬂﬁ&%ﬁy offHeQMhinte eta¥da@DinCpePediyeEOan {8 akso dee&] uldREiable by the
unde

| e armunts of fin t hei r arati o
consud. JhukAfTRE 2 o 2w pievo %ts A ot ﬁmﬁf%ébfommated
anionRUstgreAidtpol yendré ttat ddﬂ erfoine ndysirable airedn@if finecduw ingrthéir preparation
andpﬁﬁ%éners can now be produced and packaged in
Ut er at ed pelletized formessentially free of

fines. Moreover preferred enbodi ments of this

i nventi on %Eﬁsgmgﬁy @Fa-f A9&N bl e on an

econom cal basis since only re atlve y smal |l anounts
[0004+ Rursusat ierthisgpvsatien arqnﬁn@tﬁ a@g@ﬁét&ir%mc Polymegsgan npjy be produced

and pReleEEI freshadPKQS0S eeﬁeti@&d tdhinSesbenviany ke of f{ﬁés! M@@Uﬁr%referred

nes that an. be rec inth
ermbogain) AR HIUGE TGS R c! Gouli PPIFRLE P ph eqeiigalbasis since.
only r'Etamelgtmmuamtomts afrfmemﬁrelptr@duead) ndnharepératwml b factymirpreferred

proce@{eg\ék‘ ﬂﬁ? 1n9§+tko%t s?na?}lf am&tﬂ@s dtrg'f' Al tﬂatbllh? L 1o o b? r1]+ g/nfe? in the

(h\& m ne con
0peraabnwth90t mwl%wasqm icalty.at | east about 70 wt %

[0005] pr"ﬁfu@ rpﬂﬁ'u)(ntatt) oh& @ﬁfts @}Q&Hﬁméﬁs Yﬁls@nvgﬁtlérhﬁ‘ropﬁlei ﬁélfetsaéfe

retai ned qn a, st.andard Si eve and no nore
unadyliczateds Brominaied awiopic 5%%? %Wewvmae rOfTHRH Coi Of atgleast about 50
wt% uﬁd’/ﬁx vetiich ateleast Blesht 70 wa%s(pestetable aUEaNQLboﬁt B w128) oflthe pellets are

reaiGy SRR e Te proana Bive i ARE: HHOR Gretsiebly no more
than Mut hywebohamretamed ontestandatl UsiNol 2aisve. alnquefesed amnbpdiments such
pellet?zeg famo'nﬂ: mE: M8 nd?lis BRI at& ardiShi@ B Ltyrehe Wavihg élb%}nine content of

erre
at least about 67 wt%, e g., in the range of about 67 to about 71 wt%. Also preferred are

pelletized brominated anionic styrenic polymers in which the melt flow index (ASTM D 1238-




pel l etized brom nated anionic styrenic polynmers in
which the nelt flow index (ASTM D 1238 WO 2005/ 118245
wERODsWB2004/ 016107 99) is at | east about 4 g/BROT/DEW0E016107
220C and 2.16 kg and nore preferably is at |east about
5 ¢/10 mn at 220C and 2.16 kg. |If properly handl ed,
99) istahRaprelbot 4 g/A6 niih QHRPET aidd. D@Bg agbshofd f@eferably is at least about 5
subst anti al gdfree of fines, i.e., particles that pass

g/10 miwas3g0° @ ard 2A6 &ed Husopesly hﬁ?d?ﬂe‘hé pellgoasproprsdraad packaged are
substﬁﬁﬁgﬁgh%@e% s B farl lagggla{ Pilts uﬁo@%mtm&r@ﬁsw PPt

zed unadulterate rom na ani oni c st)r(menl C
[0006$o|f§maélixermb@ﬁmm pbdiciangntiondsa methadnf prengrisg pel
brommeataﬁl ltuer fypibr iHEH Mathed caRpAisC styrenic

pal ymer; B tt|n aid strands to.coolin .

A ks aﬁr# Bt sn gt o i g alis polymer;

B) c @ﬁMﬁLtﬁﬁg bedl ktraddde tednyolingiadd ﬂbw&wd:sll)adleectﬁdcfmmd irtflow on a porous
Clcglg eelty?)t gee}p Wher%:b)F SN Istr a3 %req)r enl t%etllgts [P into a

ermve i nes "Met s By the
C) t enwnitigiseadip¢liets tatdsep intea niaasruﬁertth@ttremQV®>ﬁnea fr@out:he pellets.
By thé [k{ﬂﬁ]e%%ﬂléra?&f hs ﬂéaﬁ’c'tﬂé’t%sex{r%&us ifdRefdnts Qlch Qb B&lders (e.g., waxes

Meric or goneri ¢ substances), 1norganic salts
or othgF PelimeFiF RB KGN GHiS USRS CE b 0T & dhea ke e added to the

bromﬁbbéﬁ%ﬂicﬁu@ﬂ&ﬂéﬂi@ rpo@rnhe@r rfb@toodr dihiin s ek fol“@oﬁ@ﬁﬁ@ﬁbcﬂ@f preparing the

pellty b bt IR BHS S SATE 87 GF SO RPHY Ryl impurites that
remalheﬁ ttebUabminmeedrpoiyree aﬂeatts prepamiion.i n t he br om nat ed

. O A
100070 PHEEC il il ot foaBHEERE LA verfdR 1 bl 35 Pl oot from the
ensuing@escaptior, aeramireyingsawings, dad eppepdedelainge conpanyi ng
draw ngs, and appended cl a| rrs BRI EF DESCRI PTI ON CF
THE DRAW NGS kOOOSé Bllf? a.schematic frontal view
of a mechaRRIEF ]g@ ¢ TBQN&&H&EQ%WW% oduci ng
[0008]’U rfﬁgl anfs atsohéhaicfedligldaewbf & ieShdnioat @}tstdmﬁl fodﬁﬁkﬂétﬂn&ﬁd producmg

pursup%}g ﬁ]?eia%lﬁ%o?b%ﬁgis 1'&Yeét¥1%§ np!feil g eéiytﬁg Peél afgllloélﬁc Wgwc é}olymers of this

inventibe. systemof Fig. 1 with elenents 10 and 12 renoved

0054055 S BT R 10 12
remogid,for Hiecsakopiaidplitibo10] The pol yners which are
converted into pelletized formpurusant to-this

or o R AR P Se R foRoF il IRy

Brombr@ﬂé‘ti,?]ﬂﬁﬁzg W}kﬁgﬁlﬂb@]nbey produced styrenic honopol yner

as been broni nat e S

[00103 ni |hb M% aorévegtgﬁ? nt(g ?tlz%;c\ll\go?%lrﬁurngs@gt té)tt})}ls 1nvent10n are
one, arcari:dcmir of mhratthmebbmmbatodmmame dtyrenye pgliyined, Lo ik abltast one
anion) aila %@%&bd A eﬁ%a%@ﬂﬁ r‘%ﬂﬁthgg‘f)ee%fbrgrﬂﬁﬁte‘a@dﬁ)‘%t least one

e at east a ercent
anlonmaawmcwecb eenolyraered twaopAIoEe %twrl@nn@n%eﬂry H?@F Bas been brominated,

or (1112 %@ﬁlcdrfgi)l:a)id lpsi 0 Ww&ﬂlne&ia&;l?ﬁta 6fosllijlt@h g&lyﬁfef:‘ El&)ulchBé/ﬁ 1€ast about 50

percep B PiEbts Pisiegi REvBU- S AORPE UGHERPETISHY grisF @y brominated
anionésyregstyriehy, havoabroniiae cantermif at leadt ubdowtr6OneYo, laad encae preferred

bromB)a?erc‘ﬁ'I anf mc ?fgltegi%t gmé}g ejbg&ﬂllﬁ/ na@e‘b a\Moﬁic ?ol}/st}l]rene have a bromine

articu anionic s
contepmmagt aboels@%wt%l |P9rtmutaﬁlvrmféﬂechhn0@hm§e¢my@@ yiveanéc polymers,
especitSrémHafidl Ao rEOPSI§RIrehs) Hall€a bARGIRe @nt@RGH theGdndeof about 67 to

about 69 wt%. The bromine content of brominated anionic styrenic polymers such as

ize¢)pnadulterated
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about 69 wt% The brom ne content of brom nated
anionic styrenic polynmers such as 2 WO 2005/ 118245
wOPLDAMEB2E04/ 016107 brom nat ed ani oni ¢ pol yst yreEmmes2nm4/616107
sel dom exceed about 71 w% Typically the brom nated
anionic styrenic polyner will have a nelt flow index
brombi,ﬁteﬂlmlo%&TMIMBBe |4l §e€bd?dm| pxazeddbigue,71 vah dDgtiexdlyahe brominated
at ast

anlonlc s(egpgplgﬁo ))11%&1' \)Ylgélél cam gll}t 1n)iib8y kl%e Agf]q?lgD L%fré e99 test procedure,
condlmtaf 2rab?@ and 2]16 &g} ofaindmst eﬂ)ogi 3 6/10imin., Py¢ferablyl ay Jeastablout 4 g/10

Pre&@%ya%g'e%l?vgst alg)HHS 'g{, Qﬁrﬁﬁak;lf 39 %ﬁyf SI%I? Bj%ﬁg@%%{m%ex will be in the
rangeai‘fahbutéB tombainci(t g/Bdmid. 1£hd preferablpsi thp raxige of elbut 4 to about 35 g/10
min. %ggpp&%r? g}{r)l n‘?&lted Aok r{ i€ g}kl% ﬁgdo\qu:ﬁé u#&?c??xlthy Jagtgce of this invention

I nven

have g nwétrﬂct\h gslex uleéqr thesa dist mmlsthm in the reageye abputabiouabost 3hg/10 min.

In thi§ Q&ercﬁ)’& Y pmyﬂreﬁ Hay Mt nfeRM LG isBibe df tﬂ@a%ﬁ‘m?%' éBAS point

melt™ in th e sense of_ reaching a ne
femp?fé‘yum at whigh tey sugdenkybegpme ﬁa%%f%?nwg@@msy 16&6hﬁuld Rather, they

tend ﬁoﬂﬁ%ﬁ&pﬁﬁiﬂ shibstancas @hichdwhén lgeatddgténd to ﬁ&igf@ﬁlvelfy Reften as
subst ances \Q/h

empye banqirset BLLIe Py E R OH-aaveY Egp Y e G e on

charactecistaod d lmudi gulchi ghalb edmrrmbptangases)ald\/lm dispensed tixdrewith by use of

cteristics of a liquid such
conv%rﬁ%?&e[ﬂﬁqﬁ a%g%g ﬁ%d be di spersed therewi th by
[0011]sdngil endz@dmm offais lﬁvwlﬁg they mpstaviefemed progteaied ayonic styrenic
polyrﬁ&%&l inl fOriinly (RORARSBIMAS i®fentibh & UrRYErAR bidAEnA®S hnionic
S?yée erred brom nated anionic styrenic polynmer used in
PolyspyseRfi ng the pellets of this invention is unadulterated

[OOIZ]Y Ommﬁice;dyr&ﬁt pﬂllymermhlyﬁ m}ertﬁﬁmmaﬁéaﬁb%mﬁt‘hedﬂbmmated anionic
soyre SR T B P M Ao B PP A B s P el Bomopotymers

and/gpanivu@reopokynters &f at feastrineomnyd anmatie oonommre Prafened winyl aromatic

monghquﬁg\ieytf{g cimu®{?d/ or ani oni c copolyners of at |east
one vinyl aromatic nmononer. Preferred vinyl aromatic

mononers have the for muHL=(BAICR-Ar wherein Ris a
wherEM® ggﬁ@dﬁig@maaﬁn SNarBd 1yl gr@phbvirdpaf¥dma bR Bont#borfts and Ar is an

srom G goup PG GBS HrE S BHE FOTHG SRUP L 1015 g 1 garbon atoms.
Exanﬂ;ﬂesmfrsbdnmahmers ardstaend, edp/atmethgBtyraroomhe neetleylstyrene, meta-
methileﬁﬁe%gh%c{r rﬁé}@r&g}e@gl Ea‘ré{ ﬁst’r)ﬁgr{l é%)lp%ﬁ)tenyl 0§ﬁéﬁreeﬁgylnaphthalene

al a-
1soprpmnalr@p]htyalgngg rvg‘ryéblphmb rvg‘pfm&p.raqﬂngethg dlmethylstyrenes and tert-

butyl ¥y PR n?@lﬁﬁtﬁ@n@ ‘i’sethe k?f JAREW N IPRANAL BRBninated anionic styrenic

vi ny , V|n ant hracene, the di nethyl styrenes,
polyna?{ds P@Fi? by bwmﬂ% ‘éfﬁ‘é‘ anm@vay}mf‘é of &we H’émﬁfeeYléeraéQTnatlc
mondne&s, tlﬁigtprefeWthhai Sifreh BeTbRdf@He RIdNOMER ant Vit Biyéene comprlse at least

50 w%gin%/ %cea rgfem%i?trlgqrgbgtg{u:t 88 \»{%Eg&grlltoq Iltlg:q éo%%gfn}/erlzable vinyl

aromptiefensmerst fas tesbeymaterbthbethe temsf btoneinaod emenis sgmchit halymer” and

"brorﬁInX{eﬁ gﬁoﬁ&%ﬁ ?ﬁel?et" aL ou theéeglq ré/fgxl t%rlxt brOfidEk tan?&?%golymer produced

erapnly at east percent
by br@mwltlynef p pm@stmgrayllonuaﬁmmcwlméneh as anieni¢ golysfyigae or an

amorf‘@&ﬁﬂ)l)tﬂf@tof tsﬁ'?erfe%hmﬁt Tebdt ‘BHE B&Eﬁ%n?ﬁér@ﬂl‘aﬁc ﬁlto)‘lf)ﬁ&@f @s distinguished
rene . as .use

anl on| C t
from ﬁapﬁgi’fn?reqréwlwré’r Fu‘g hiéf"é%P“éerﬂZGHg‘& Oéafrlywew%wa @b eagjor more
brominatdal soyreiiamanonets, menj’rep@ﬁd:siiﬂthlﬂlaaeﬂ dli'goene&i:i ot godyraiers being

con5189Ja¥f}EJ1ft§r%ﬁJ¥r§}ﬁ b%]nfﬁg{eg afl on}éS})tons?yrgneqrrl atlimber of respects. Also, the
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ani oni c copol ymer of styrene and at |east one other
vinyl aromatic nononer, as distinguished froman
wmbdogomsess or pol ynmer produced by ol i goneri zat i BIT/0£2004/016107
pol yneri zation of one or nore bromnated styrenic
nmononers, the properties of the latter oligoners or
termsﬁoinylmdilﬁathﬁ'iaﬁd "steRAR! dlecaibkatioti Witle reRbmER Ooripobima@) & used
ni o olystyrene in a nunber of respects. Al so, the
intercHaRgga 18245 PCT/ US2004/ 016107 ter s
[0013] v |Fi§elamrnatui pendarg ednstiswentseofi the aninnic stymeni¢ palpmei ¢4n be alkyl
substlﬁﬂg@ HF&ﬁ)F%tg%r U?f%ﬁgﬂﬁ{e(& )ch@ﬁﬁe Ht% bﬁtrlfl %{(ﬁp@aﬂgse %@h ¥lf)t be so

aronmati c constituen

substityfed. g hyrieally, wWi%stﬁsmy rve}ym,eaﬁuafé ta prgguce &@@é@mmateé@nlomc
styrerf?é p&yﬂl%is' Ustd BEHhE Yra2fi81d MBisGhveifibR kil %a@é Q%lghbbﬁerég@ molecular

weightuh i R Fineb i F‘éqﬂtéoﬁ(gw%@%&ﬁ@@d Sty eiBin the range of 1 to

abouti0o rAréfaired bavminated anishiy seyMénic pﬁitvmmrusedh frettle ipractibesof this invention

are prﬁg acce:efc:lu oef‘n grfliomcI I ”T\W%%&tl}‘% ng aanh\%e/lgl&t?avmga Eﬁoé%glgﬁ @s%?ght M,) in
the ranpoof ab@m mﬁﬁ) taratlma 194100dind pezomdtspensﬁy imterarggefdfto mbtm 4, and
most gg?éﬁblg‘ ghejg é @§ %erﬂ'eeméi‘?taﬁgu@"m@ b Gbcik W5 60t 1 to about 4.

I n the rac I’ ce of his invention
The My @aﬂm‘émdlﬁpeéﬁfya\fﬁh&ﬁ jaEe l?,qﬂgx passr @n;gsl WétI%WWgatagraphy (GPC)
technitRie@Which\wes RgeinaRdrelesdrivedwei ght (Mw) in the range of

[001 %gthg? o% %}% pgg%{a 10}}00f%ﬁ1g)maé% mg ngtgrgll}eig é.glgmc po?ystyrene
are knicengiashaae and eppeted inbe literatineutSed ﬁﬁﬁ:xampbbbm P45 0®sahd12,088;

4.200%7 1%3?1’4%%’ %‘73,44 8§5h%f46M5 3@5“395’%@%&4?&3@& 53905 %lsSJ et%c_)gs@losures of

whlch e hmﬂoqmretere@m laf@fqﬁ@m:@ ﬂa‘qumﬂ%lb’sitfﬁfeﬁédl mepmllla}iescrlbed in

comnll\@ltlyheq’ﬁeci ors. tP'ﬁ? NY. 6317 @28 A5l DRRéMAB:D, §0@3 @R disclosure of which
ymers such as anignic pol ystyrene are known in the

meth%}ﬁlwqrétﬁéﬁ@ép Dxreference; t erat ure. See for exanpl e,
[0013). BrokdatiohigBocesseS wWhidhSfn be4is&Dfdr pladlucithgbdzomdifidted anionic styrenic

s SR et o7 oo e R iR gl B

5,916,%Beamh,207,265 whizhcliwldsyrep aef incorporatedthienain by refesrm bed

[001%9 mmg&g%g’gﬁgre#r%g b?&ﬁrgg@? émg){pﬁa%qll % end ﬁ)a Hgﬁjm S})reparmg the

pellets of thipipventean ineluds thedgllowngr ence. [0015] Bromi nat i on
‘ prw&/Mleﬁ%meysed for producing a broninated

a on|c reni r are disclosed in U S. Pat.
*‘6@93/ 695& @ge%nes 5,767, 203; 5,852, 131;
5,Mé16ﬂ8\7v8nd@<nﬁzé°@@7167@ -Whb Gl ghi@isures are

incor or at erein by reference. [0016] Typi cal
pﬂEgﬁ X1¥2 of preferred brominated anionic polystyrene

gthe pellets of this invention
i ae&@gg{%v‘ﬁ'f(@)?%ﬁ} i]Appearance/form white powder
B"TGTA EAGRGRSRENts m53e1t295(7 4 OV\C%PlMEhﬁdeﬁ‘ k\g i ndex (220C.
.16 kg) - 4 to 35 g/10 m n T9(C) 2 Specific

gr avi t y1% @epzdCloss, °C 2340GA (TA instruments nodel 2950,

10¢ m o lvjvrégg%t loss; )oc . 360

10% weight loss, °C - 368
50% weight loss, °C - 393
90% weight loss, °C - 423




1% wei ght loss, C - 342 5% weight loss, C- 360 10%

wei ght loss, C- 368 50%weight loss, C- 393 90%
wowioghis2koss, C - 423 4 WO 2005/ 118245 PCT/US2004/016107

PCT/ US2004/ 016107 [0017] If deemed necessary or

desirable, any reliable analytical procedure such as

[001732{12&&%&' I{écestsﬁlﬁ or 'dEﬁfa@IeUﬁl%/ fefilble @n@l?‘ma@)ﬁ%edtﬁe such as reported in

I
the GERE Rb S Pmblgy S i Gaipreies SR o PinpeRicse lyapeloubiful or
dlspuﬁ’ﬁ&:aﬁdi‘ denfoboeing: prdéed&‘e@ arerecdtomenddd: - Since brom nated

22% @11 (?&Xén%”'s? c%oor ré?ed%}/gﬁug&gr%mcg)r eﬁ'ﬁerg EQ@etgood or at least

In s
satlsfacéorw.elw@hlbfyun aﬁlVGmB-IFl)Ch atshetradwafdmfwn &THDB) thyf deté¢rminasioalof the total

bromﬁlrelqﬁht@ﬁt foPRbRIMinhRA afhonclckWr DAk glyﬁ{yr :&r@agllys hoEbRIpliShed by using

mer i1 s _easily acco convent 1 onal
COHV%IIRH%I &P@%@ﬁ%@eﬂ%@ﬁw&ﬁ e§ e snampl'ie, zed anafijyte gample, say 0.1+
0.05 g’ibﬂirﬂmit@d Sk @ol BYerlé.id 60 SaI0PHY. he R EmAtrameRNtsn be a Phillips

pwiff e éﬁgéwfﬁggmg%b&%'?%wﬁp ST hyolRBRRrene i ST SO PR e
cahbraﬁoxbstamrtabdanzene in THF is used as the «calibration

[0018er a{j da rI\Qelt H%gvl )%) T%L:tterrﬁing% dﬁlngft‘ How i;l;ge)g& aelgmaé&&lomc

brom nat e

styrerge P9lbfm€f thmromcblc@@m testquipment O%MMW Nhthadsi?M%%Q are
used. :\gﬁ oper gt%éj) a?&ﬁ%}% aﬁ%‘;%d f?@g @é%{%lﬁsieééf% ?éég% B %(g& E%'e The
sampkampddeia thistests iare comeposeds 05! 4atiod 6cgmﬁiueamamd andortio pdl@styrene.

f Hrongp: 3 1ot i
10015], . o RBrES: i Pofecl Hoeiane po 3“%?3. 1ty # M) &t anfonic
styrenjg polyBicesarg abtaisied by SiRfy uvinga t?ﬁé‘? Leimvaw ag, as
detecQ?@abWhﬂéﬂ; Refieti ¢ mdeR BRtechrt Q\/Ibﬁ’é-lqmléﬂ@ a@'ﬂ@olslé‘ﬁ Detector Light

tors, efracti,ve | ndex ect
Scattéyig Loigear. Mlode] BPaR0Bat Eanion cgmprca ol csalns e Waers,
nStyrBed] e300, 10,000k kndDANOE) A 0 The quibsehsat is @ Ghipadnt MoBbESil 9A. A

polys%g%\f'éggagld%{de(%-—t zgf (Q[lg Ftu\(m"éllg%se%ﬁ O\Q:rlg% gh% a%g e?}@ (%dtpe light
scatteging data. Jdiepekvyntarsed gttgtm:d‘gdmf(lm HPEC jg%ieo Othg t¢sg procedure used
entails AL D0 W@Oﬁ@ ?Ednfl e i'f0 ﬁ‘ﬁcd’ff B, 8h ailﬂ |df 9t solution is

scatterln dat a. he sol vent used Is tetra r of ur an,
filterqdrand 5&“&@@ injepigd péélfe solygrrgulhe %@@atlorzeﬁta&?hY§ed using software

prov1d¢(§l$501>r‘éb1@ﬁ)n0)é@éc50t@ 620 BDOZOOQEIJT%Hthchtﬁ‘eriE% Ddte@br. Tiie iAirument
t| on is tere d,50

th I
provitry s i s b WY ek Rl e A9 Ao By mumber
averags inofpesiaf tvaiphe Thusotd cheainlayvaRiedor polpdisfoesies theralifedior weight
oversf B FEURP Wbt B REg B UReB A e OB R
wei ght and also in terns of nunber average nol ecul ar

prod,y@;ogly,ypel‘[g}ys to obtain a value for polydispersity,

e val ue for i ht . erage nol ecul ar weight is
002y, VAsertedgoavreths aPliRsized proseifinied aBipBIcahEentp PagTIeRTof this invention

canbm@r@hiedbyarrﬁ@thcd whithebmpeils¢set s [0020] As not ed above,

A) t L}ersn[ll i[ellﬁ %tg%ridzs 6)? mt%)rlt%Irln ulqg&u?t%ra?erg l?rg}n&;na ¢ e{n%]rlug S en c polymgrf
B) submitting said strands while on a moving porous conveyor belt to cooling and

downwardly directed forced air flow whereby at least a portion of said strands are are
broken into pellets; and

O) causing said pellets to leave said conveyor belt and drop into a classifier that whereby
optionally at least some additional breakage into pellets occurs and whereby the

5



can be prepared by a nethod which conprises: A

form ng strands of nolten unadul terated brom nated
wa@miosnie4st yreni ¢ pol ynmer; B) submtting sai dpGL/US2008016107

whil e on a novi ng porous conveyor belt to cooling and

downwardly directed forced air flow whereby at |east a

petdssifiar @inoses finestfromn dee petletsaliat aky fokaed inB pandadptiehally in C).

[602 I@an %%nc? %gﬁ% thP i\ﬁ agmpee Lfllr%u% fc%gmlle?%}{]?y gﬁaﬂ%]}%% 25 can be

0 a ¢l assi

succesq@?uhl)omdlly f@mlm&awdsgﬁeoa@dmt softangd typ ioTtigstyrenic polymer.
For eP%ll_lﬂl BLite T HE $addOr éﬁ?ﬁé'sqay LKnB&der (@@e@@gﬁrﬁgﬁ co-rotating
USZOO4/ 016107 assiflrer renm fines m t he

intermgshingitwin sezew sxtgudes sypbiasiare Bpilable figs CepgiionOm H(;Berstoff Century,
LelstlﬁtQ OIS W Dapa@rSiees tWeHls, STIRPmMAGhiAdR \0Peravedl 4t @Ygitable temperature profile

o i B iyt SRR Fafees TOVOMHDI D BFCER SJrRbRERD orlend f ot
moltelnr ditie neatpetatare pofile wed widhthms paﬂyysnmewhaﬁiupemdmgmﬂl the maeup of the

| bromﬁxg{ed%?mg?cd&yrgﬁlc ‘? bé?lélé?wl GRARE. THOPR! %19 Ba %wonﬁha@d anionic

n screw ex
polystyrenezsyeti a%\gMTEKo nHB@@é@ avinghtomertige puchasidesanibad abgye, a

tempdr&tufd a]%ﬂog?e' of 2002246 %{%@'?oéheci%klréﬁé ks. The machine is
oper at a suitable tenperature profile to cause
[0022] hdnstep B3 )nthit edtradetofiom the ynaehine isgmissedghrough bdEoplete and the
lg f f
resulthf?t%h lgﬁcglsge amf3 a}‘@ﬁlﬁo‘:\l&ééd to ?56 S%r{r{g\lc}mﬁlgc{h%g {;b‘? %?68%@%’% %Eﬁ The
convmkb@lbsy@fent ﬁé)rmbdedﬁvﬁbﬁ dacu edipmentyhepentl tlwsmoy%rbed which

contuhﬁiu@lg dRAWE AL 8% ordYBe stthnHE 6n BRIR1QIN le@ﬂwaﬁﬂ fhrou h the
yr.ene such as 010 havi

ani oni .
avperfitsa b bETudT NG o o i g %POS?‘gWé%FEFP)é thechanism for
cooliny the Ithp@?m&Qﬂraﬂé@ﬁdMiﬁwfvwm@ dikpebadadit b‘iow[eﬁﬁﬂﬂ]:h apply sufficient '
force It(gtche cBP}hrgg %}ra?nﬁ? Yva r Ud caugeg]gé E‘%t RG rc]:l(l:)geﬁ u(gtﬁﬁe gtrands to occur
on the belty n&gva/mg laibquiwadtramisdrf@py,dmploalé/ mi@rmgat ylﬁasme breakage as they
leave cfﬁ’ené’(ﬁﬂ(/ For®eltbecali8€of hE %/r@é’ Qf ?]cstﬁﬁ%tu?gﬁ 'uﬁorpfhg\ﬁhg.gﬁ)orted strands

th acuum_ equi pnent bene th t ous” bed
emerg}gg]frpﬁhtgg@a}ogqhgm air down onto the strands on the

[00239é)e:r? s%?@)dﬂl%wﬁteﬂﬂs)bftﬁér&lt%dtahﬁ forﬂfép E61iteHte st the chidyor belt that
e 11S conve

may ‘eﬁa%?rg%?agw wg@ﬁéﬁf @%@ayeyoaﬁfg ?rﬁg?a?ﬁ?a ) Sfopﬁﬁﬁcwﬂ?mﬁer which
separstts med:ellets dndltherfins foyn chick ptee dSaihrdrbpeage ostovthe classifier may also
causeasemevbr gé & &okr. Y s &{hem 194l 'f&gex%h@{%ﬁ exgdah&hl

causes a sone reéka tran

horlzolualdﬁcélgpose@ mesh @hied i ls catsed ta vibrage bask rami &rﬂsltonglﬁdhnallyf A

pamcemy shMﬁ’élE lakind efﬂﬁﬁ ?@Is 4 eB34to S AMBssH R IKADK leﬁvéliasbe from The
ave th conveyor because of the force of
Wme APay- t| ng upon upon t he unsupported strands

[00243 MHR @i thgicdlropBiatibe o£dich A, thé 601{1@&& beﬂtQ@@cBiNai fboiit €9 e} (ca. 4.27

et S5 9L br AL B B PSSO ETE B i o
60.96oﬁetet$enmo)miféwy_<forcb®air apd theowuisaded o e apstingtal the strands are typically
at amPieﬁtSﬁJ'ofﬂ ﬁfng\é% %ﬂ(})@th%ﬁtea E‘Fde@ﬁéd ﬁ] t@?gdurcg eJt sR&ck. The

rom eacC roppage onto e cl assi |er may
distange 96 thecing 80§bthe ebql ebtkg genveyoradite thersgaeen) od gk ¢lassifics a\f@s in the

rangeldfebu@lels tb@bo@ s8R (@nwswm l9ql41 dmyrori zontally
brat e .back ,a

10025, TR R R nd b e he iR Sethad iR Yeion it oG pssible to

produst atphoduict inpehicls na mérdthah abyutGl wis6,i gréferabbuehmas: than about 3 wt%,
and nfbf& H‘e?&h@lyfn{) %rgtﬂ%n about 1 wt% are fines or dusts that pass through a standard

6



Wtte Conpany, Inc. [0024] In a typical operation of

step A, the conveyor belt used was about 14 feet (ca.
wa2@F11smi ers) in length and was operated at aPGpPESTIO/M6107

the range of about 100 to about 200 ft/mn (ca. 60.96

meters/min.). The forced air and the water used in the

U.S. Nb.s40 sl"él/eOfl'th &hé neBHdds oﬁih% ﬁlyﬁiﬂbﬂ'fa!r%hlgﬁly eatﬁiablﬁnbnly @K1l amounts of
| e

e
such FSTREL A apl e S0 RS b iy R Gl et eraton
[0026¢ nd heffotepeing diwaytive dyeraticne of thes swemém ah belsgll further appreciated by

refere‘l;lI hst:l 1ea'§zv1 % rhlﬂ nolv ﬁg eﬁ% gch%Hf&H(t,al Q epicted in
HERbE PRIV RefriE pob B9 SLLART Syl o} Ay

Figs. <1; @nd aozvl@delp bkeé auneralslepist hb@pms brAminated empnwtyrmlc polymer in
powdts.lhi%’ilnt %Ikéferm ﬁfoprhﬁatte@ am@ﬁ@?)gf&%ty?erﬁrﬁw&l; hévﬁng"ﬁ‘oﬁéhleéjsuch as

bout pre rab no nore th
those\pf Gaytex Hik- 3{%31'0@0 éf\lttﬂwh&mréﬂ?rﬁaﬂ pawé%rt fggé‘i"é‘l hopper

10 1nﬁ) Q&ieﬂfeeﬁ’étsmsanﬂh@d hdppesid Hit@ldlﬁ&gér B &F}d@f%ea&r\l\@the polymer is
7 U No. 40 si

/ 118 5 PCT/ US200
R R DR G PR s A 10 el
of thedsrbmirsateal dm(am:) stytemicqfolymsercind fthaunslt ay dischatded chrodgladic 18 whereby
stra.ncﬁr ﬁ{pﬁ:raﬁg gnt{n%‘c‘SM& étfag‘dg df ﬂ'{e%%)}@eﬂ[aﬁ E)Pt?ud%){ ?fo?tll the die onto moving

opera

convqylor belt 2&it Invtbe mﬂmﬁgd drelti29iis upwerdht lillélﬁl@eﬁﬁdbﬁlaéthﬁ rgmote end
ofthefwgtepﬁém@i@ Bfﬁﬁlb@&@typ&auy Bk €8 @&atsdm BHEHERWLNGST to ca. 91.4 cm)

aboveIaBIAS 3?485436#({; Seray Sistempicoiscdenerkas 38 fasmarad Spenes a mist
or spidg pf Gatek bkt® tﬁahditspol)bﬁﬁmm@ds&ﬂl the upper ostion’ dfibelt 20 avhicteis traveling

e 0 abI r.om.nat ani_on
in e ies B0 IEe Sl SR hetPols DHBMLT B erRhnaRl i b 20 gacer air
kmveSéyﬁé )Wh-HFh @010 bpeak phieast (a/potignmﬂ the Grande irdo p@ld'ﬁ)ts | At the underside of

belt ??g?ﬁgﬁfm Iﬂgfahﬂhé l(gc%qﬁla[)l i Eﬁﬁgﬁ%ﬁ%’% Qrel \’%El%lig%’ﬂgtﬁ 9%@% conventional

vacuyrp apdpldriy stem notgshopay é’élthﬁ%w%?%%%@@&wé&@f ﬁﬁeSfeom the
underme of B@l@der TR Fshlgtt p@mpme@hscﬁagb@aﬁtﬁe aﬁﬁérfoﬁfeﬂéncﬁof belt 20 and

fall u{f%‘é tl}?elp{lu?rgce d}?rg%glgyh gt&e?dtb% BIB%&I[H&C pé)yeg_gﬂtﬂ%% ngléssﬁger %B which can be a
vibrasty elashifiertsy¢hi asadchymativatly degicted $d Fgnds Theimpdve opthk fatbean result in

forma}é)% o? )2(1E1§ %{8& gelfle{t? {Hr(}]%gl bq a?(gggéﬂra{ggg Bi%ges fgﬁi&é?é% bQ?M Thus the

pelletis ircthe rsmem@cpwteldan F!8$e1 peddexe maidly @ﬁnﬁhm the Ffegnon extending from the
air kn'?\‘?érst3'79ﬁ 8fand Z}fél&ﬂé clhs%lftex th @hdex a@ebs%&raflea QndROIkctedBvithin

nches apgve tLat ory

classigiepal whrcarcos@nuos&ya{m%ttéﬁ%i@ﬁwwrga& 4l %zsegéra@sn onto transfer
devick @0 REclRaxth SizmieARE @6nveybt St bucRét eddatty dﬁb‘pomtts rredamecanﬂ Benvey the

pelle orefR Y 554 uBe ARG R RSOt R EbIea et sk B sutable heavy

duty piskagihg cogahedS0s Slnczhrwsa Supersatieor Gayloidedntaynehe Atsn@ll amount of

pelletL‘:QgI ag@iV(fl}iclfﬁietypg?algjigggnsgﬁueﬁﬁalc*ﬁtq QECLREI? ?ﬁh%tacl%agﬂ%t sé%) but if this
occur@ﬂt cap dpminmnized py wdpeanintthe lnehéhtlo(ﬁ ¢hex fall dropt thgitranifiar device to the

packalngt on@d*ueervacuum inlets 39 39 of a conventi onal

oo SR SRS Ik A ELaCHE) Sl o e

sultab'rlQ altdrbé to &hidve afmﬁnmehloépsllarzed dna&hnh&ra@ﬂCbr&hlﬂafb‘d anfapéu styrenic
ceof
polymer t%att 15 e%sefl{laltJ htl(reéeoozt%nef E%IT %6161 lrljepgﬁ?l %ld;eé si aglaasusss kneader
and amcmdainosshwdwtrademab batreplgeed bagsuitatde t\smcshreasextruder such as
fi x%?diﬁ* bR ctdl Eltthderh eﬂgﬁﬂ% £ (19D) rat 1
ore 3}%%% ‘?%:Prg] Ig%(;‘sfnat%:on gf ?/grg%ezti (e} pe?rﬁ&e dl ) ratio equa
through br eakage of | arger#ol eces falling from belt
20. Thus the pellets in the system depicted in Figs.
1 and 2 are mainly formed in the region extending from
t he




air knives 37,37 to and including classifier 30. Fines

are separated by and collected within classifier 30
wowioshiszent i nuously transfers the pellets renmapai/tugro04/016107

after the separation onto transfer device 40 such as

a segnented conveyor or bucket el evator disposed to

to or g&ﬁt@f thﬁn aod. qﬁl@ \éﬁsys probﬁble Retdp ﬁic% tieostimd diey can@ysipuad dibyatory

1 é eev§ e(sﬁutalefor F(gdlngthe pellets to a

classi ﬁf‘f"%laéheh Go el ﬁ?ﬂprﬁﬁﬁmﬂﬂe 6t ai ner 50, such as a
Supersack or Gaylord container. A small anount of

Pe”egel yheetlnpgn%gbage which is typically inconsequential,
ur 1n such packag |n3 step but if this occurs

[0028]t Hmwabéwrﬂnﬁ umﬁenedn,myllct@& évmrnmated aplpaicheyighic pofymdigare

produc8d haih@ fofed iﬁdﬁcﬁﬁge‘AQMﬂ& &f 518' HH@ arBiafek 694115% Generally
cont al lf érgl apprg i ated
speakingethg pelletypEhisdapEnsiodrs WHmO@ 0 1‘115‘143 teralg r%@nated aonic styrenic

polyrﬁdilhhﬁfﬂhﬁ badrhidle @nfelt G l@yteibf)ﬁf §eeivion ipreferatay belbasz ablout 60 wt%)

and i ig Wﬁ'l ?1 i?eg%tsagﬂﬁbfq w ?}Prgg: ag)? ?trlﬁ%sg Sbc%iué?? é’é é‘i‘)rﬁ)? e e B¢ llets are retained

ona sltamladerS Nec KO asve aRlise midoe thae ableit 30 avtlo @sefembbftm:tnore than about
25 th/rc)th‘é R‘?ﬁgec?%{ 4 Hgl?c[anﬁm I@@ fSr S%Uea‘iﬁg}opé( gl%feﬁ'wdteﬂmognhgﬂtythe

rew extru exa twn screw o
brommewgn@nts@frtb@\p@h& m@bkaﬁ@bPW@4a~w‘Ver?gd rp/amcakmlmrefemdjyrommated

anioni@dti@nRPéBimerd, MR 2 B Mikd 8dfient PWeUWa@@@E@ﬂto ab@th@ wit%.

reater than S al so passible to replac
The ke opieqt Ofégméiﬁa.zed ot SioRg ShETR9 R af kiR Ty ention such
as brcdhﬁaﬁ‘ea@ﬁlonﬁl podistytede will @ivanéxdeed pedut ¢1 iwa®y, andPeiuk espcially
prefelgg(il fu'g tp|e{zl% gtb(r_)cmnlgil%}eg gn é)ﬁ%usﬁ;f’rgr?' nIpo ryg}ﬁtrsg o tgisr}ﬁ\zn 108 ?E%vmg in the range
of abputdd e ebloti AV iwibpe. asls prafemedoard pplémizag écbnhlnatteﬂ enionfc sgyrgnic

polynflérF ?‘1 Riich ?lﬁi' tﬁxélt ﬁBquééxs(ASCﬁW 13 k399g ﬁ%? eV ob 8 and preferably is at

s’ invention are conpose
least @llmilélél ter ated brominated anionic styrenic pol ymer

[002 c1é‘ll)bﬁ1‘éf9n‘éﬂ peR&ts Sﬂfhlﬁiﬁlvéﬁtldn%‘@ forfﬂé@ lﬂﬁon59ro‘x‘l&f’/9ted anionic
rgglt era at | east about.6

PR RAVNAGR DO SaBralt i g Tanee of ABout o 48 AbGE 73w and more
prefembl)t inehgpenpedBabaues7 et dbonesh wiirn baorﬂinandﬂlr\dhdﬂﬁnl‘doleaét&bout 80

wt% ﬁogr\é%trﬁn r%blgf at F%Et afé{}% gpa}rje{endﬁg?%(t:{@ef%gﬁlﬁfa? {e%?tl a"{)aﬂtcbé) ﬁg/ o) of the
pelletNare Btagiedvom.a Stmdmsﬂé SNt 40 sieve anhealingemthen abaut 20 wt% (more
prefe%@’ﬂ&ﬁo&qﬂ&?ﬁou&)fw W, a?ﬁlnll(%tt ﬁre'fecralﬁy nb‘?ﬁ&te tI3RIBbuBrD wi%) are

and particularly preferred romnate anioni ¢ .
retalr@fiwl@rﬁta@dp@%eNQ S pisve 1 abr@nssibe piRrEsdibrommated anigpigstyrenic
polyrﬁér iaanwE tl@?oie%oﬁ@@'dﬂet@%d \M&‘lucfﬁ h@b&hﬁmteda aiofit @Blys@'i'ene

1003 AR sy B S el By OA Y et pBe R ecd into

20 mIMcbfhnckselakjtmnspa«emqﬂam!o@appeﬂbovﬂé)ﬁhmnutnbhwallsasﬁxhe battleyemain
essengg FRLLS rvt?%g?rjleﬁc%gﬁ@g dﬁ&%%ﬂ%&d ani oni ¢ styrenic

nNers o ron having in the range of
about 67 to about 71 wt% Also preferred are

Usecg%éﬁénezs%mﬂmk:a%&mﬁm omAgTsl\'/lt yrlgglscsapol ymerts in t

OWw. | nae IS a eas,
l0031§}goﬁtenf o H}‘%f‘B’F%‘b‘?WC%n;i’eé'ﬁe pptlape %3%11%“1 wsl?g]anety of
thernfoppatit pblynepr ermoneshicheblydicss ok tlﬁelmapla@wepﬁly@rerg fs@ch as

poly%lﬁﬁ%qerepl(éﬁ%g%ehgélgﬁtq gma elreo H%at? E;)%{ rrl]llncthE%o% Fe %rgltl%alate
POlyCafbl@hGXYYCIlCmI@@lah@lamte thnrremdasibl pplyamidése suchrgeryloh 6, nylon 6,6,
nylorf"(l;"i’ytetc6 Op(ﬂ&aﬁhﬁﬂfes BRIV BN Ges, ARH 4B61ED,B-dRheth§BRénylene

8



W % (nore preferably at | east about 85 wt % and nost
preferably at |east about 90 wt% of the pellets are

wo gioaiiteeds on a standard U. S. No. 40 sieve and wOI/usxe4/016107
t han about 20 wt % (nore preferably no nore than about
15 wt % and nost preferably no nore than about 10 wt %

oxided; r;ﬁ)lysﬁﬁirl]l@h&e Pol9Etyfens bastier slyrenid.hobdpolnfers; ¢6pollmeR|df two or more
s the

at ed
syrerf i RRISTfORK P SHPODRRFE B Rgf6T LHAPISOr- FU P o bpylstyrene,
o-methybshgirerat emymaphthalenep wkcy,sublneemodlﬁéloﬁ@}rlammi@dromopolymers or

copol&&%hi(@t i 'n‘éogg{ %cg§s?¥1rt§ chrgg nE'ir?etl?ar Rg%llh ?g{yﬂl‘é?&[dcﬁ s ethylene-
methylﬂcemlgmﬁ@mkngﬁﬁwtacwmwﬂ@de@dzwlécryémpolw(réethﬂme\ﬂwcmate) etc.;
ethyl&fe-¥i a&%{té Eﬁ)uo‘é)t%ﬂ%'rs rhcrﬁ&ﬁﬁﬂ&%ﬁie'd)éofaélﬁﬁle%fanﬁgé’rgylgidepé ich as
acrylwgﬁ%%ﬁé igperalytene ﬁé&%ifﬂderﬁgeﬁ%ﬁw[@ltaf (S Py Bhbplsfins, such as
polyeﬂ’@ﬂbdé?pdl‘ﬁﬁdpﬂénd‘ balye(l Fiitetiedl ant Sopdlyredioft ethy Rt lith ddfe or more
hlghelr Hg\y%k 3%?"}0 g chif)ngepg,r lsﬁ‘tqto egﬁ peélpengg# §%xteﬁe ﬁeé)tene 1-octene; and

blends gallohiton abmpesitep of giffersnt polymesy smph th for @kample a blend of poly(2,6-

dlmeﬁgilp‘l%rﬁ?’t %Felt&)ﬂeg Afd %815/?1?‘{?11@ 3 lﬁf:rg% (t)fI @%&%&%ﬂ@%ﬁé%fé@@ﬁem and similar
blendsy Mﬂlt@nalrgqlmerg tl@t Cﬁrybq)ﬂalee neparded by userjbq:ryyygh 96 pelietized flame
retardd@t YIANSRY o Afs Mbﬁﬁﬁm 1n§l'dﬁ$‘m’ib§ery block co o mers such as styrene-ethylene-

di net ne 8 WO 2005
ethy BRI ST e PSS SR s pyrales-shyeene, ere
polyupéthariehegpo]y yersﬁm phdmotm psingnEasgomes rsoétymarma? rubber, buityl rubber,
r s S S rs,0 r.ene
GRSWF Fg% c pg 11 Xe (gﬁll'éthg(r ) %guﬁﬁyl’ u ershtl%f be, where
approprigtet msshgckeédy chvmmal mm (mblye‘ad;atum cA large number of flame
retardatRREE Pg?ﬁille;f safadik Eé‘ljlﬁé Faclﬁe isWH?é'rseﬁoﬂacr y obtamed from a

copoly |npa t pol ystyrene
numbgf ohedrpRescia awcw yners such as et hyl ene-

[0032]EtA k@@r&%d gﬁ)@p oﬁ‘idb)ﬂrﬁe go@hﬁyd A6 dah ¥k %ffec‘uvely flame retarded by use
e ut

of thee]equl% SO }Elﬁ%‘éﬁg&i%ﬁﬁog@@?ﬁt el h !Wﬁn?:pg tgrs oﬁgn referred to as
polyaﬂikyigdeaenephthhleteb,asetbacmxpo;brydm‘csofmdmhm giohrporyl® ®iLdr @sctive

derlvgtg\;e\é tf?e%o;tgérdc a? H’{eﬂ‘g}l 8&%&%@8@&@?@ ?@ffﬁtuf‘ ca/cloah%hahlc or
arahlﬁ@tlc piolsy emdmym&tn@s op shopyseaspiph erasluciso Exaiipleb of syvh)thermenlastic

polye%@ﬁqhé’lﬁﬁé Eolﬁfzth?lteﬂé’ {e?é}ﬁtﬁﬂla{t@ Qﬂ'g)rcﬁfyle'ﬁe E&eplﬁhzﬂlﬁ'@ I'poti bt lene

fins suc ene n ene

tereplj_thh]é;@eﬂtélycxg qb@isylgﬁeegmgpthyifaeéquht zhlate %}defﬁ c&pp{yygers and blends,
1nclu@1lhg Q)D:Iﬁiﬁ@ 8f é1esorGhord ltlﬁefrﬁxbprafstld)ﬁﬂl SRS Swith @)he a5mbs other thermoplastic

polyra%ras c& ygyrcgw(gnatgs gﬁé)eg?ll%ﬁ%ilfﬁﬁ @Xg%ne oxi de)

[0033]0l Brsfeyred tieermapldstsd palyesters ddngainl st ledd (80% ymabightodngdmeeferably at
least bb‘?tbgc\%i%lg ﬁs%@gﬁ tHe dl@ﬂ:rg&ﬁ'h@éalgl n@i&ﬁérﬁ%ftt Dregflthahc acid and at least

read

80% hw;sraht anfl praterahheat lgas 8% by %@Rhtebﬁéd ritresdigl gompegent, of ethylene
g1yco$wc{/@1nre4%thml3&6sum%t hyl ene-styrene, '

[003@t yﬁ-nélﬂglt@p Iﬁé tl%yg)%%J N tg,ttb%/ RIS, erreélttlgermoplastlc polyesters may

contafroljy tor 21 thalees ;ané peefsrable sipns ;1 0 pivda 94 ofounite of other aromatic or

CyClO%ﬁ?&ElEE%N‘SdI&#B&ﬁ% ?dts I%E) Xl a%}{aﬁcb. l&zﬁcfj ?a;gf)(y){yh& lép, J[()ilg_,rs’u{:llgl g‘?%or example,

units o phtbalic/aaid, lmpylthabc awﬁeE é-naphipalops digarboxylicasis, H;%ldmljenyl
by chem cal neans or by radiation. A large nunber of
flame retardant-free polyners suitable for use in the
practice of this invention can be obtained froma
nunber of commercial sourcds. [0032] A preferred group
of substrate polynmers that can be effectively flane .
retarded by use




of the pellets of this invention are polyesters.

Ther nopl asti c pol yesters, often referred to as
weoiogaiseyd ene terepht hal ates, are reaction proRuDUS2004/016107

aromatic dicarboxylic acid or reactive derivatives

t hereof, such as nethyl esters or anhydrides, and

dlcartfi)lxyﬁ’@ﬁéldi Gucéiielaerll hdipRtdctd, s®acicaicrd, hRiat héid SorQysloh@lile diacetic
m xtures of such reaction products. Exanples of such

acid. ¢ her nppl astic pol yesters include pol yet hyl ene
[0035] elle Bdl‘dlﬁaﬂn ﬁic&hylmd glpctcﬂ ayd ¢ [debitarediphuhad, aheepreferred thermoplastic

polye ers)frttlJut on am # (ﬁl?lﬁa alt Zt egeﬁ%%hl&ﬁ%ﬁggagxg(}% le/ngf thersaliphatic Csz

ene
diols wcmabpl@mc Cﬁu ndllohsdsw@ as) fen epsanggfle,ométs of lﬁmrepanedlol 2-

ethylﬂrﬁ;gn%? -l 'n(éoBéH fg%c%[ g, Erﬁaﬂé@ﬁ)lof 6 FRL SheBioN & 4- cyclohexane—

| astic ycar bonat €s,
dimetbra LB Pt s dr o B DAL L oag L iy pepiane-1,3-diol,

2- eth}tlﬁ'@(aﬁ@-ﬂ'%bl Q m&temgqir@p@eqwawl 2, Shex88io], 8- hydroxy-

evlolgisIHorahe 2 LR L Lorhe RO O B, 2B Barons

ethoxgphenydjptiopaine | o 252- b1sé{@%yﬂ§0@rpﬂo@bky)phd1yﬁpﬁipanabl y at

[0036ite yaﬁ@%n%%er‘éﬁl?tggéﬁf §%gk9%1u[1gfb din% rp‘é%ﬁ %?f%%té\%{y small

nts
quantitigs aﬁtﬂhydm or t@tm@rdwradcwéaplswr abasiogritetsabasip earhpwuflecraceds. In this

connetch&'i Egréghgr%ghlﬁplﬁoh}se phe 'I\ﬁ) g{%g2 749! nES%ﬂH{)I‘éE’ of &e?e@reﬁ%ﬁlc%’ng agents

are tr‘&“reé’r?é’ﬂde trypel %9 é?léa"lf‘i“‘pﬁﬁlé)t ?lceﬂ@lefa arqya%eeei/mqnéaesehla@l
[0037¢r P&hid@'[k’;llyl refehed thetthopladiolyestetsire shoss peodues soledy from

terepi§HeRiGH onatBaciedier Eitiviahorpol Shef s » AR gl nfhengptyeot
and/oR 0@t 244, BAThIBR09df he61lyalkiylewer torwpithalateaclPrdferred polyalkylene

tereplﬁHﬁ%ﬂe '?lll&tu?é:s' aﬁ%ﬁdeg%‘%?gq?elglﬁ%?gb%eth?%g ée]ré}fh%ﬂtg and 99 to 50
wt% %fdmlihuaﬂertede@phk}lﬁl&?e Reryjcdarlyapeferred minusascantgin Lifs 3&wi% of

polyeﬂmen@&@ré nﬁﬁetah&pmb@%t Gwe@&'o)f%@t ﬁ@lerﬁeyer@mﬁaaate up

0038} Jﬁmo ellieng ey 6teapretyily af %T@Y&%ﬁ% s viscosity of
0.4 toslus bl/gsmefﬁ:mblyeo(amal 8,d1/graintl $noaé pief@aply OpdnediDddl/g, s measured in

phenoi}o5<¥ ﬁ@ %%H%KFI %Ia%.l, h)égfgo gy ¥%°€| ?n%p& %WS viscosimeter.
Polyeﬂiy‘[@k haBptithalde@hl )Sb%ﬁﬁy%@ Te}eﬁhtﬂélé’tle of these intrinsic viscosity ranges, and

mlxtuéesgt'ﬁ%rggi g;eﬁ:gt{m% I%bei?ﬂr%fﬂ e/gsllsgve& lg}own polyethylene terephthalate engineering
resin groduibers benpnerd thér pltlodhcts Prodr dibet hipgiprRdTafrepidally-0d3 60.70 IV) or

reclai%ea:mgﬁgéﬂsglai s% }l); p% %rstg}r:g rﬁ §%’ra§f0l%6&L Eggﬁéja)ew FHGLEer fiber

scrap2, 2- bi s[ 4- (2- hydr oxy- et hoxy) phenyl ] propane, or

[0039; %Jﬂﬁor{a‘ﬂtﬂ?ﬁ&% AR MIPNERN Irﬂa?rlﬁ%'ﬁ%ed {nqgg’ﬁl]actlce of this
[ ene tere htha ates maé br anched

mvenrl%eﬂc o GrTBples ROlgRth qfesters qeter BORAYP ?maé%glspds or alloys,
polyeﬁtét-hwbléndsfor tRbysapylsiester-MBSMWIONds optllbys, RaSintpact-modified
th fastaba c sar boxylic acids. In this connection see,

em‘PB SSBMTETS U S, " Pat. No. - 3, 692, 744. Exanpl es of
[0040pr dﬁ‘oéyalle}dert@rtanphhaigteagmtbs pr@d@ed by keew metiods. See, for example,
EnchléﬁeW?c“) dhj;m?}:ﬁ}'c‘?en %)8 | ﬂnge{IQIa'i‘? ;ﬁggsf& %ﬁwwaey &

rt| cul ar
Sons tlﬁ@r(fﬁppfrlahttlu%%@d;}‘é%lf lamarr, Enexyebans md&f&wa&&@wlogya 4th
Ed., V41019, phdseqotdsal ishnawiley &rS(ﬁlerl@CEb%@ igherdoeat i ve
t hereof such as a dial Kyl ester et hyl ene gl ycol
and/or 1,4-butane diol, and m xtures of these
pol yal kyl ene terepht hal ates. Preferred pol yal kyl ene
terephthal ate mixtures contGin 1 to 50% by wei ght of
pol yet hyl ene terephthalate and 99 to 50




wt % of pol ybutyl ene terephthalate. Particularly
preferred m xtures contain 1 to 30 wt % of

w@ologaeidzys ene terephthal ate and 99 to 70% by vecThs2004/016107
pol ybutyl ene terephthal ate. [0038] The pol yal kyl ene
terepht hal ates preferably used generally have an

[00418ntAxhd1§éngré/d éfedtediherfopftadtie pl)lﬁnéik Whlchﬂfaﬁfb@ %ﬁ@éti/vely flame

to 1 f bI to
retardsd Byusie i Ba e BRiGRY Sl e ot Adiqtrers sGmflinSiypferred t
as nyloaipghimerait ShGolyasidgswbstradb lpelyated €av bs a:rqsanm’phous and/or partly

Cryswé@é%ghet%élﬁ%{]‘}%l ?ﬁﬁﬂ gi:lgﬁlﬁ)rh?ﬁg Pg;?%&{g@ {?ﬂﬁc thermgplas’uc CPolyamlde

Typicaily sushematetials exsfproduced hp polyperdensatiod. anszh(@r p@lym@nzatlon processes
from h{%ﬁ’d’[ﬂes Wby sxtefaféa%ﬁﬁnataw 'ahmwh%hsmam@{danghatk 88 ktfucture, or

ducers conp ound therr ucts_ from her v
whiclpiy pewéﬂw@apmyeb asoynaficyiy SF’Wtufﬁa and garbglis dopT *a.cgﬁms which are

preddrrﬁﬂatﬁlyr dr%huﬁe‘l:}{ ﬁﬁ)h?@%bﬁ/@@toahplﬁdticﬁh SGhi@{xe, %Ox{vhlbﬂ srejfagkially or entirely
ra er, fiber i

arompficor POt TRa yRsR e R BminR g Nem et 11eh 8 psp digmives as

hexapethglenadarnines thiramethplesediarimej 212 4uded 2, Adrtrimetlng e,

s AL NG RO L o

(lsomrsém lsephcapmiyesmna figompgsh @nd Pftildleﬁlﬁ‘@ﬂmlltehé ﬁQ)B$eé§§ ispurce materials

are alARloX&BbLIR - aclQ4EH asp@ﬁrﬁﬁiobéﬂrgﬁeacide Bﬁﬁtﬂrﬁlﬁb@a&@&yﬁﬁﬁmaéa such as -

ammprﬁgrg@q?% élgil Qkaglg\rllm@ig}neag}%%éche'ggnggﬁg &@&gﬁ)&pg@am%q@d are aliphatic
or mikdd alﬁ;ﬂgﬁ&aﬁﬂnﬁi&&lcaﬂbﬂmhv\éélﬂy ha&vingBsthah 56%, bm@ghu Q@bihatic

constgltg%rﬁ%%lf ﬁadlmcl,'acuggq4 p%yégjé%p egtglggagf b(ga%%%lzglﬁlghaﬁld sebacic acid,
decanadicasbo&ylBoarsd, dodmapecbcq:boxygﬂotacm%tlolib@amczﬁﬁﬁthaz% ;
hexal?yg}—ét%éﬁtgéﬁcogc@&'Q{oyh{hggé V\%} éa\ﬂmé? (SR iof preferred

ectively flane
[0042] et %méxﬁnsgiem@n de mpjeripyeef the Enwn trwmgmprﬁ\ﬁéﬁ tals)é e aped.

[0043]0| Mast4Re gowﬁmﬂes a«nﬁcm bé GRY ih q{ee;;raaﬂ:eto@tm@ﬁweyﬁ&ﬂare such

po AR BRI SURBALE P P o8 058 .

12 12a|nymh6t/6 Sb@pcﬂyrﬁat aphlaigh Oerﬁpereﬂ&fetnyﬁxids;&ud‘r asmflorcd,6, and partially
a.romgtlc %yu% St IIgefﬁ);g) C%?y nede PA W]ﬁé‘ 0}41 §0Li$§'ﬁz§{e?m ﬁ'or%r]suPont and

sati on and

Amomlomb@ssésmdfe from 8olaai)n &thewmodyanad@ whiekl ovaly hatue¢d/inglude Arlen
modl\%ﬁclﬁ gﬁl‘?&%d@lé'{pﬁ?&h'l\ﬁltéﬁﬁ Ch¥RI @R RN dnEsth P KT HEI hﬁlﬁ}e r9§1s from

are)&artla y.or entlrely ‘aromatic 1n.s

Kuraggy £ ompany,sipnd pglpaidesto fromiDSM, Wiy popamide 6/66 copolymers from

Monsmhﬁﬁ gmyalamel & ZQVeﬁékhidlB |ﬁbnﬂbt@h6¢ra)0a:mrsuﬁﬂ§ﬂ Wmﬂhad | Of the
art

. ructure,
variol nflof PEETS e B Py pp G € thprntis ™ sl olymerag
[0044]o! Viasirdestiomis lalsdepplicableto aldrmeglaatic blends or alloys of one or more

polya@lﬁé@%&ﬂﬁ& %]xeeqéaﬁ'ﬁl{] ﬁolﬁgx% d’né{fﬁ%wﬁfgﬁgﬂsa@aﬂgys %ol%faéude -ionomer
blendgmamlmdp@y@n@he& $ h@pﬁ&@realkoyg,m@{ag‘,lde -EPDM blends or alloys,
polyddhi ﬁﬂ%h fén@ laﬁfﬁlélbﬂ%fngﬁ) @Pﬁloy@' &Ciﬂﬁﬁét)m@(ﬂﬁed polyam1des

[004é]S é)pf glggecrlesyéqlgngﬁ] alr]%%rgolr ened cfeécrgtpﬁdg theohterature
See, ﬁmeharﬁﬁle,EEtwjﬂcpré‘cﬁ@ bﬁP@Jymerr Sieme dnd- Iaahnw@[ Wok ¥Dj gages 460-

aC| nde
482, g (‘)‘;hlng\ﬁllﬂ// gah% OIS &rllc f é’rlga{ L%X cg grgfi%xﬁ)n%? zopedc ia ofo é‘ﬁemzcal
Techrolpghdth Ed., ¥ol. P xegesnd 1P, |Jchra%l¢at& ok, brawr, lvoryright 1996.
aci ds having | ess than 50% by wei ght aromatic
constituents such as adipic acid, 2,2,4- and
2,4,4-trimethyl adi pi c acidilazelaic aci d, sebacic
aci d,



decanedi car boxyl i c aci d, dodecanedi carboxylic acid,
cycl ohexanedi car boxylic acid, hexahydroterephthalic
wa@eiodj118280pht hal i ¢ aci d and terephthalic acid.p¢D082)4/016107
Copol yam des fromthe mpjority of the known nononers
can al so be used. [0043] Illustrative pol yam des which
[0046qrayrﬂaefolmdg Ieﬁarhfil@s tlnaﬁaﬂe Gh‘-e mﬁcttdalaad Iade&iﬂdQe@ Bf aﬁsemsmimn These

exams § TS B R Ak it e Uph Bie @5 Tpor (¥ Bencion.

nyl on 6/6, 6 copolyner and hlgh tenperature nyl ons
such as nylon 4,6, andg aromati ¢ nyl ons
gmgg from Sol vay, Zytel

ﬁ-l‘erliﬁﬁ | xef pol yaryl am
[0047 eses utsaelts ashtevablpuishar &0 {his iventiafle Wepegdgmonstrated in an

opera@@ﬁ Ua¥hich gs?‘ﬁém RY kRt e s W MHpfdledRYFIBE 14H8Q waralsbdl€ln such
ndi sui Chemi cal s,

%? i ed pol yam de 6T from M

systerpfge OI@Y}E%F%‘PPIP T‘x‘ﬁﬁsﬁ‘gm de resis from Kuraray

a) Cdihparyrudesispiisth vaglaylatinie Biss KiodmebiBEvi15\Wadingen L/D of 11/1 (but
pQl ] I r ]
6%?{%@?0&%@9@%&%%%&}3{%% shg@d&&?ﬁdg ldr:') oflyeas@e%proﬁle of the
p &hyader dendaingd kndadingzldnaangs. nyl on pol yners, nylon 6 and

b) n3ﬂ19 ‘i]8 Qval a0 dId Gie R I%IESQ# SiRsdingbRr ol yners.

This invention is soaglcableto
c) tm%m &ek 20 vrs @ryeberBay) qogyeyon hayipg a dengtibefel 4 feet (ca. 4.3
gleﬂlatga) deﬁdlﬁlltmh 561ﬁche|§ Oda. sﬁar@m) eandppirﬂ:ﬂl(@ad G-G%Hn}iﬁilel&f') dlameter
enas or allo pol yam ae-1 ononer e or_.alloys,
pdPLetsi fae mash %qlbwassumar@wwgle abilry%nﬁled%fd %szm ends
d) OVCIQsJ,slﬁéYg? vaﬁ%ﬂ?@ﬁrﬂ@?&%ﬂ@@%kﬁi&? oxi de bl ends or

The v]eglfcalé(i 18tanes lﬁ:éw?ﬁg gﬁ{oa)éjr%p bol yanggSZQ ﬁ%g{){%d{g]p] aP/Elassn’d 1er 30 was
aboutaSficHed Qdad 60 cInP @.gd:thef/ﬁ'hcsm Qistande Betwedh tlﬁ*)«ﬁﬂﬂif @r,ans\ferI device 40 and
ia o0 0 r Science a 0

the bopfp it RS e Taibe S Rheriiinagy s e OTRRS O 152 R
[0048] 96he cqparhtikg canditibmsen theysteol wereds folbfwsChe m cal

I LAth Ed. [ .1 9-5 .
The el Qi el operattar o it ol im QEER R P02 A0C ) puring
operaﬁﬁ.‘ﬂ',/ aUSEGﬁlﬂ/o(ﬂ Eﬁﬂ.ﬁl‘hes[cﬁf Oded¢ury ((ea. 0 Q028 hgs¢mmh£8pplied to both the
sl WEBESH S B85 55 00 AR e By 75 vmin
45.7 toicai 333 metess/opore) Ndegeatenrmist waofed aba rath pﬁabmélgahlcuhper minute
(ca. 3EANEL %e}mﬂmﬁnThyaﬁ‘ Knife§ l&e%‘&gérﬁ%&' htt as gﬁ%@%@l %51g and were

pursua I's Lnventlon enDn trate

dlSPO@ﬁsleq& aboWrS inpheieac h2d cay)<abers the S&tfh@r%ftth%ﬂnvymé)ﬁltc t{Bg vacuum
apphédbelﬁbﬂﬁ thelcoaRelyo? beRvad 8€sbout 2GLGIbic fe¥She@MinktB€ca. 62.3 cubic

metes gt ATy a1 1GCUKE VR SHBGT SR RS PafITAl Ssacigthe
convdybubelt bghtwrhve(canmkmm}{calom disposedttempvdrse toahle bélt With the mouth of each
e 6 f i )
1nd1v@5&sa3>gﬁ9£o dr‘éd'% q{%ae%f d4;|§r]s§ Qﬁé éﬁ%ﬁﬁ? g& ;43 %)lg(i a&%gentlmeters)
[004920-DPrasing ani @evatmg prop@sf dhours perietlieattytsemples of dsriveminated anionic
polys?@éﬁe p%ﬂet‘é@‘ém@ d w@ﬁ-)’wﬁm}é{\%ﬂ @Ironhﬁl\é' ggerﬁ ah& B8l &t&f to sieving

feet (ca. geters Wgﬁt 5 i nches
and irggomie ¢43gs it e Hernatonsg i Sil%geqr)eradﬁoar%@%fam samples were
placed ohlagtagk of B enenetsds, i top baihg apmdaidyU iSndbi §eidvé tthedext lower

meml?]es %lﬁlglg%zﬁt%?gﬁ%flﬂ §2Nod~10 ge9e§ %.Il’lé {heerboaom memgervl\)lemg a cmfldectlon pan for
fines. ' After the samples were placed on the upper sieve, the entire stack was struck 10 times by

hand with as uniform a force as possible. Then the contents of the 3 members were weighed
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The vertical distance between the drop fromthe end of
belt 20 to the top of classifier 30 was about 24
wo mohess2¢a. 61 cm), and the vertical distancerdBUS®OEN016107
the end of transfer device 40 and the bottom of
shi ppi ng contai ner 50 when enpty was about 60 inches
thereﬁ}eﬁeldir@a&féb forl W4 8} pdllets epiredtonnfe BoNH siev Qs the!Nbh40 sieve, and
th ilF M wer e é foll ows: The extruder system was
in 6{9 %Oélopagt baP¥%el and melt tenperatures of 220-240C.
During operation, a vacuum of 6-8 inches of nercury
c [ t:
00553y e Qo BB BRI Rl AP stndarice
procedpegvel ed at a rate of 150 to 175 ft/mn (ca. 45.7 to
[00512.- TdbR BsiBinaFSdsTthOd4te bbtailRg iNBHiSspetatidn, Was fed at a
rate of about 1 gallon per mnute (ca. 3.79 liters
per mnute). The air knives were operated at a
pressure of 10-25 psig @&ABDbErke disposed at about 5
Lnc '\g_g_(_ga 12. 7 ¢ )
sanprl {. ¥he VaruBwew appl %@eaibaneat v Rdttnet 6NV E YiHinebRkding
NY@S [ 3olafiBOHindd200 cubji o, §8te PeIl N¥l diefe ( CRThBGh Ro. 40 Sieve
cubiT BT S per mnute) and [ ie_vacuum Was_appt i ed
dir ¢4 tbSthe proxi|nhPe surfa¢@ler the EBrveyor
bel { oy t wp_vacuum app kcators d|9qpsosed tragsverse to

thal sl ¢+ th o the 4 af aonch W= PPN annl i oot o
CIre |LVAE I Y V‘vl cal CITre IIU ol Ul cavitl | IIUI VI uuc GPPI T VUL Ul

havi 0g4an hfga of 45 |[stlre inch&d.Xca. 11403 square

cenlingeterf). [0049] ng anc%ratlng pEr1 od of 4
hou Q Peri pdically Qj% s of t1 am nat p '6ani oni c
pol ygtoar eng_pel | et's eing pr odugeg grere wifpdrawn from
t:lc byat CTl cllld bubj (S8 CU lU bl 15 Illg clllu I I SUITE LAdSES
to mlG4 i n@¥ deterni|nddi ons. | n M si evi hd-3operation
100 grgm spnpl es wer g aced on tack of menbers,
the f%h(g he g:rg g_s_t_a_n_dal’ U-S. ﬁRsscl eVe. 9_.a next

| oner nenber being a st andard U S. No. 40 sieve, and
the bottom nember bei ng )@Aﬁﬂ)&‘ gtion pan for fines.
After the sanples were placed on the upper sieve, the
[0052dnt Thessagteaeghipmeent, peratikg ¢onditionssanslsantpdgelv ahiation as in Example 1
were 'ﬁE‘édc éz%%ﬁhz{t%éﬁuﬁsl(ﬁ Qﬁéildpll £1d tﬁ@ %s§ﬂ3§d Gﬁﬂfd%f‘%reqfeplta@cﬁi by a 90

ers were wel
mm Wmsz sompoumipgext mﬁi@f \éfbly ¥ @qu{@tlw@é@emg Wrinesepew extruder

Moddi€lol ESK—Q’OQh&idecdut@ﬁ bl 'Weerbier Pfleiddrery ELhiOekthider Was oﬁEQated at arate

t h Il ect f f
of 12 S P i ewrme Mo AT Brro S mERTHB Braltc Sha2sef( Lt on tis
operdﬁﬁﬁ@hé&ﬁﬂ;lés%&r@ €akeh ?Bﬁ@dxé’dll@%ﬁnngﬁﬁ%g%ﬁ@n pérfPdil4 HARY. €Table 2

ri é a.obtai'ned In this operatlon
SumnWREE’E @é‘i‘él‘) t mqr% 198 ow % Ret ai ned on % Ret ai ned on
% Fi nes Passing No. Volatiles Index No. 5 Sieve No. 40
Si eve Through No. 40 Si e]\ég k#) 04 5.6 8.5 91.2 0.4 2
0.04 -- 8.391.50.2 3 0B¥74 19.4 80.2 0.4 4 0.03

N | SN|jn e WD -

Sample 20.2 1Y Mah& | % R on | #RBinefon O 9 Fines Passing Through
No. .| Volatiles | Index No. 5 Sieve No. 40 Sieve No. 40 Sieve

1 0.27 5.6 4.1 95.9 0.0

2 0.19 -- 3.1 96.3 0.6

3 004 |69 2.7 96.9 0.4

4 0.08 -- 3.5 96.0 0.4

5 0.07 -- 6.7 92.4 0.9
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6 004 7.5 4.494.31.3 7 0.04 -- 12.1 87.5 0.3
EXAMPLE 2 [0052] The sane equi pnent, operating
waeondiiszens, and sanpl e eval uati on as i n Exanpp@r/is2004/016107

were used except that the Buss Ko-kneader and the
crosshead extruder were repl aced by a 90 nmtwn

SCIIEW bUIIh

UUIIUI LLL®)

ext UUUI

VIIIbII 'S a U

'IUld.lIIIg

6 intlet-Okshilig0twi n| 8drew extf Bdér Model | 8. ZSK-90

7_meiufactuled by VEyner Pl el ggner T of g uder was

8 kil dg@zarmh&)@r) W 83 a tenpephBure proflO.e of

g 224-240C TR TArS %peratl op ?}‘Ee sanpl esk‘\ffl\ezehgﬁfen
pediadi calll’™y duri an operfAtrion peri od S

10 Talleol su[rlmarimz=a_2t he resubg‘g of this| gperation.

11 o Hithes PZl" f%ﬁqv/(zl'nﬂ@uqh Nol 98.0vol at i | esOBndex No. 5

B O DG R T KRS

134 Qo8- |55 95 p10.4 5 0, 030-- 6.7 9208 0.9 13 VO

T PR 2 A A U L T D G

1548061 11 10 P304 -- 4.P995.2 0.7 [14,00.06 6.3 1.6
J0.1U U. 4 12 U. U4 --""5. 2 Y0 4 U. 4 1o U4 0.9 1.7

16 98.|0-@0 3 |i440.04]/22 4.9 95/97d.0 15 0. B8 -- 3.4 95.4

17 S 188 G160 s ob32 4 o 4b9645, o EL0s 5 07" 5o

18 0.04.08 4(77.95.5 3047 21 0.P9278.4 4.5 9513 0.2

19 0.04 -- 0.5 98.9 0.6

20 0.04 -- 4.1 95.5 0.4

21 0.04 5.4 4.5 95.3 0.2

22 0.08 -- 4.2 95.4 0.4

23 0.07 5.3 1.6 95.8 2.6

24 0.07 - 1.3 97.9 0.8

25 0.08 -- 2.6 95.9 1.5 -

26 |006 |77 6.1 93.6 0.5

27 0.04 -- 4.3 95.4 0.3

28 0.04 5.6 2.8 97.0 0.3

29 004 |- 2.9 96.4 0.7

30 0.04 -- 1.8 96.2 2.1

31 0.04 49 2.3 96.0 1.7

32 0.04 -- 1.7 96.8 1.5

33 0.04 54 2.0 97.4 0.6

34 0.04 - 2.0 96.7 1.4

35 0.08 - 1.8 96.9 1.3

36 0.08 5.8 2.7 95.8 1.5

37 0.04 5.8 2.6 97.0 0.4

38 0.04 - 4.4 95.0 0.6
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22 0.08 --
0.07 --

4.2 95.4 0.4 23 0.07 5.3 1.6 95.8 2.6 24

1.3 97.9 0.8 25 0.08 --
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retaingd gmteetweent ¢ snd Hawt%j whersas §3aE00 wida ivtese retdingdaancttie No. 40 sieve.
On thzé%%ta&g?eaﬂba?sl; froff 09 of RRE SR APRS tﬁr@fll\%i MENLRO sieve. Thus,

sl eves s . si eve
the progess pvas fandasatistipallyAp peavidesyiplds b desingd arreugts wf%range of 98 to
100esvher eas 83-100 wt % were retai ned on the No. 40 sieve.

10050 e gt atheg o o i hepide M Trgan T and as used

hereipisame fsened td hnnitglarsd shioukt nat dk lcyndtimed aolimitengythe Hekeripfion to a single

0 t 8 of % .
eleme%?(tc‘d &ﬁﬂh%e Q‘Hgl%sfei}e& I@a?he{ ?ﬁ(eggevm%s g}l n C;Q} uggq?ﬁle]rem is intended
to comrton@ pemore' such eleawnts; ﬁnlarr:sdhfa@xu exgesshanedicates gthﬂtwlse

[0055] nt@d&ﬁ%ﬂd Eoer} bQﬂeﬁt’ orafBliSu - Erened tcpﬁ"l ang %Mdi'ﬁﬂ" tHi8 s V\% mﬁcatlon is
tlng he escrl thﬂtO&Slngﬂ%ae errent tO

mcorpfrfétearlmpéhné disghogiirg by peferrape. ag Mes eing" or "an" |f
[0056)ndTlas invesibnie l’s@dc@ptﬂﬂe tdéonsidesibld varatve vithiethe 6pifibaed scope of the

ele ts Ss t.he text .ex re sl ates

spperf i Sol MBI EaRo e 4§ BrGR BarLRrende Rt B Eahd sgutd mot be
construefi@s |hmitnug; theningentiondo theopariduldrtexemppbcitions atescmed kereinabove.
Rathgr GRIAPHEEE Lo BlcB P b AL Y o B REE and e dagivalents
theregfpesmiiteidge pamater oblawat i on within the spirit and scope

of the appended clains. Therefore the foregoing

description is not intended to Iimt, and should not

be construed as limting, the invention to the

particul ar exenplifications presented herei nabove.

Rat her, what is intended to be covered is as set forth

in the ensuing clainms and the equival ents thereof

permtted as a matter of law. 18 WO 2005/118245

PCT/ US2004/ 016107 CLAI Vs:
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1. Pellets of unadulterated brom nated ani onic
styreni c polynmer having a brom ne content of at | east
wabwsat188 w % and i n which at | east about 70 vwed&/v$200de16107

pellets are retained on a standard US No. 40 sieve

and no nore than about 30 wt % are retai ned on a
cLABUsSndard US No. 5 sieve. 2. Pellets as in Caiml

wherein said brom ne content is at | east about 60 w %

3. Pellets as in daim1 wherein said brom ne content

i 4. at  [PeHets ofibiadnltéedtedtbromhateRenionisstaenicpolinar iating a bromine

conte%[}ﬁ*aﬂegstsa%bﬁt %31; e %?d gmo\%;gﬁ Flt 1e§st agoﬁt% é}hg??hﬁfg{ﬁ/ﬁ@#g Iyllrc]: retained

on a stamiddrddy B ANon 40 sigwie &t ng @oredhmh@bwa ﬁ@ evt%f arg pyainedsqn @ prandard US
No. 58RQdt 69 wt% 6. Pellets as in any of dains 1-5
having _a _nelt

f Low i ndex .of | east 4.5.
ag-in @eﬁ?tﬁ%w&%@%. 1 yhegsin Sﬁa%romnnswtﬁatéﬁ a lga%@Lwé;@twt%
F 35. 8.PeRekheisChRini Ilm}&ﬁdn @fuld :Bkcanims céntentiber leasg abdut 64 wt%.
ast t 75 t he pel,lets. are . retaipned on
sEan sal et ek igh 3wsan 8 nEorRinf sSpushiS B AR T fabgut 670
abouta?rlewu"/et ained on a standard US No. 5 sieve. 9. Pellets

a in T:t?fas {d &allE 15 HS4 ﬁ'bpoﬂltne cgﬁ’tgﬁt ieRPHE rﬁ%e"é%%f)out 67 to

"t he ets are retal ne on a st ard
about5ﬁ9év@/ and no nore than about 20 wt% are retai ned on a

g tsandaméné@\?hé\lﬁx any o‘Il(ﬁéAlﬁxs 11? haV8g %ﬁiseg tﬁﬁzg/irfdlfeﬂﬂ?at%ast 4.5.
ai s er eas 0,0
pét | et PEls o8 et Bopsiin s é‘?f‘g RS atwsgﬁ dve

argd no Petlete ab hﬂ(hyaif @4imkS - S\Mﬂvfe&ﬁmatrl&tsaamd 78®t% of the pellets are
retain%& §{q %gs[aildéj‘% N i %OS %alg\\//eieaélgs o m E %l ttn %o V\f g} W]I‘%ta% el%qamed ona
standgd|USNe. sieve. r et ained on a standard US No. 40 sieve

agd no 93 a%%%g%q @émr"sq W%él%?tfatﬁ@és@hﬁb%g 80 Qvt‘% of the pellets are

st andar Si eve. as_in any o
retainggl gp wt@dgd\/u%%N@r #0 sievq andaro mers thanyapon 34 M/Otaﬁ%retamed ona
standmlﬂjgm fkRveretai ned on a standard US No. 40 sieve

re than t. 2 o ar e ret |ne
2 10 o PAES o)t oy R T, el a1 AL RSPy o thepellets are
retamad bﬁlatstafnﬂmil U Nexddfiewrt andamshord. than db3>ut Piéh/lt%tase getaingd on a
0B 1-5 wherein at | east about 80 wt % of the
Stand%)t{sjﬁocgre retained on a standard US No. 40 sieve
arid no BeBets as irmanyad ilaingd - fwdisreireatleast alpuig 99 wt% of the pellets are

retam%@l @H qiifaﬂdéfﬁ ON0D4 kiVeEandaFm¥Rah s £bo%t"‘! @w@%lakcefe‘f’al}i@f’ﬁm a
flow i ndex of at |east 4.5. . lets as in

stand%rﬁ)ﬂ%NodS 8eHg 1-5 wherein at | east about 85 w % of t he
' pq|2|. et Pelé® as irLardi oT€Haiaid 125 stharditastdeddBathdut 79 W% df\tke pellets are

ut l wt % t
rtan g S AGHHO0E b s LB WP Bk b FCtlein
standardrié$ Nof § sieve, radéxvlmfenasaldl pdi;its Have a mdét fleelihdexofaslenst 4.5.

any of Sﬁg?ﬂé% mlérg/ cﬁ’g,g&ﬁlsrl -§whk J@%g%? 80 ‘8&‘9/ cﬁfthé B&lets are

pell et on a stan
retamaﬁ a@nastardard Whhe- 4bsiare ag wmr&rtbarr ahoat %wt%wr%\relagned ona

standard US No. 5 sieve, and wherein said pellets have a melt flow index of at least 4.5.

14.  Pellets as in any of Claims 1-5 wherein at least about 85 wt% of the pellets are
retained on a standard US No. 40 sieve and no more than about 15 wt% are retained on a
standard US No. 5 sieve, and wherein said pellets have a melt flow index of at least 4.5.

15.  Pellets as in any of Claims 1-5 wherein at least about 90 wt% of the pellets are
retained on a standard US No. 40 sieve and no more than about 10 wt% are retained on a
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WO 2005/ 118245 PCT/ US2004/ 016107 standard US No. 5
sieve, and wherein said pellets have a nelt flow i ndex
wotooatiid2east 4.5. 16. Pellets as in any of C apamEU32064/016107

wherein at | east about 75 wt% of the pellets are
retai ned on a standard US No. 40 sieve and no nore

stand4rf a5 RBOSILiede anli %h@fe‘?n §a?& ﬁél[b%ijhzﬁz@ admel$ nawqﬁaéi df%t Mgst £5.

Si eve, a d wherein s s.have a nel
olSat " B8NSt o8 mosyof CIpgrS (ot & hain & &3y oot 5 athotibgpalets are
retainéfh 6h Qisthindird| (&80, 4bsicte {3 nut Hofeftharhsbowel s @It% a¢ fetained on a

| hed dard U . d
standfel 1% 85055045 i FPERar vt e s L ARGl B Rt 5
sil@ve, Palietswhiar @miymnf<daithspes hWheesithatleash abmit 80wtk thelplets are
retam\%} Oﬁtd s{aﬁﬁéﬂd @S ﬁlo J(ESICE@ %r@el" %o fthg}l’]e pe ? wgéadrgfeténéi ona

| east are

standaxrétléﬁu N@dS élﬁV%\ and ahgreinsaibpelists hayeq nagle fl awanqlf'd qfst least 5.5.
t h@n alpeytts b9 inAdp FRaitRl 125 ReRred atdeast hBdA 35 vt ofMNae péuets are

reaingg O s 68 §5. o Sercafitad B shefr IF wgeqrphaiefon a

standidd@i £ No. sisieveant whbmmt s&@ pells hdvetahaelp Bbiveihdexaofent least 5.5.

rghain

I N e
retaingd en @ staadard e Nei #0 siavaiansieid mprs tharvabaut i Wt drepgtaineibon a
stand%fd 6 Nloe§‘§fev§ -and w"flgrmf elid ﬁ@l?et@fla\}é%qé'llt fe(vah&k of at least 5.5.

rom nat ed ani onj ¢ tyrene havi ng brom ne
c38t entPedets of W%Ffa%%bi?mwt%%%ﬂp?lﬁSWE Rayipg p brprpine

conteOSIUH: 1646t aop ST wihan@ @l Which adle@stradbad T(eet% 0Nt pellets are retained

on 2 Sor@AREV SN AD Sisvé aud i iar e Aoy 305y 8 8254 o8 stihdira Us
No. SRidveet s as in Caim20 wherein at | east about 80 w %

fo it h '

oL SRR R ASH SR GphaRe ol e el retaines

on a sfangdartbly § Nos 40 sisve andshemere thae pbout 28 avtdo tregetrined op ﬁts@nfiard US

No. 5 sheval wh@r@ﬁlt saﬁpﬁl'Hﬁnrﬁioco\Meﬁ% 1O te o8t 60 S JarROW NGt Isgiae
has a nelt %Wln egof at Jeast 4.5. 22. Pellets as
W idey oh o

polysfifen Haf e thegstédt>-about 90 wt % of the
pehl et PeHes ak i @la@@0 vatieréin it &ﬁdabdutl% W95 ofithe peBste are retained

on a ZPERREV A& bRAve BHe i HudBit 105 BESsPRel oppoipgara Us

No. 5i ssevienwhéreinr sainijleroofineadvmtent Gnttlee mbgeiof abbutvdP4o abodt 71 wt%, and
wher%’m ‘§£18'p§1>§8&%1§%%g¥%e¥{1§6w xPi%§ ofafhdt 59, Ow i ndex of at

prepari ng peIIetlzed

urddul temethad dmeeraniag pelleized Hnadulterpashremingindaignic styrenic
polymumcm&m@ coRIpRkdsses: A) for m ng strands of nolten
adul t er at ed br m nat q nic.styrenic p B%.
A s dprme St i anpGer b o g erd 0 Spmes
B) \?\Eﬁb@ﬁtﬁdg fad GlfisﬁhcﬁltdéI ccﬁdlmg and dawponnils d1recrne|m/&>y@ﬁ ahlgﬂldw on a porous
ere an et and C
cggv?é §glk hglICF)Y %%18 e %I‘eol‘ﬁ%ﬁ A ﬁ]ﬁo :ﬁ )

er t hat
C) r eaosiegsdid peléew toghrop kngo p@lalssﬁsr thamremAveﬁeﬁmdrm therpellets.

Cxaim %n%ﬁfdeisrfn hm Hértei%rtﬁé ghdRlt eﬂ%@ﬂj AR dnic styrenic
gm

styrenjc use i s ynadulterat ed
poly%errmclmféhlsalﬁa@meeat?fbbrymlw%@nmzs Polxsiygngod as i n
Cai m 28 m@ﬂﬁfdﬁsﬁn @@dlﬂ‘l Tewhadinaiddetisd pRdubdsaothidi@ than about 2

%P,F@ﬂeS,{%atpg@s oé‘g 182050 sPR8Ss4 fEQuan a standard

A method as in any of Claims 23-25 wherein the polymer used has a melt flow

index of at least about 4.5.
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26. A nethod as in any of Cains 23-25 wherein the
pol ynmer used has a nelt flow index of at |east about

W@ 25182430 2005/ 118245 PCT/ US2004/ 016107 27. PAY/UE10D0GI16107
as in any of Cainms 23-25 wherein the polynmer used has
anmlt flow index of at |east about 5.5. 28. A nethod

ag7i n anpetod Gk & 48y A 12N VABL? RivRereliEthd PbIyIRE usteiaths Aagelt flow

] a_.brom.n content of at |l east 50 wt% 29. A nethod as
mdexi(’rﬁagﬁﬁst&soﬁsggms 23-25 wherein the polymer used has a

bR28mi neA ncohddaxtinahy af Clagas23-@0 witedéin 8. polymetused hassa bromine

] f jms 23-25 wherein the polyner used has a
contetn)t?oof%!g%eg& 5cg)on )%'nt in the range of about 67 to about 71

w29 31A methed #s0d any of Glaamy 2325 Ghereis thizpopBnetised has a bromine

conteht U R Rty wiged has a bromne content of at |east 60
% and a nelt flowi about

2301 1 ahyngodssindgy oBCEmpana vhersie ?m%imé e st romine
contefit iatgHafge oCAHVLERT td dboli'El wenge of about 67 to about
7]3 1?"" % grr]rqetﬁ‘oﬁsl itn al;lly 8¥VCiari]rglse§3-%f5 W %%Lfrtl thSe' p50'lyrr21é11‘ used has a bromine
content of at least 60 wi% and a melt flow index of about 4.5.
32. A method as in any of Claims 23-25 wherein the polymer used has a bromine

content in the range of about 67 to about 71 wt% and a melt flow index of about 5.5.
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