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In particular, brominated polystyrenes have oftentimes been deficient in their color
characteristics. Manufacturers of products containing flame retardants generally find it advantageous
to have available a flame retardant which will not contribute excessive color to the products or
otherwise interfere with color matching specifications applicable to a given product. Thusin general,
the lower the color of the brominated styrenic polymer (i.e., the whiter the flame retardant), the
better. However, high-melting flame retardants that are white often end up acting as a white pigment

in the fiber, making coloring the fibers more difficult, as the white color of the flame retardant must

be overcome.
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One embodiment of the invention is a fiber or filament formed from ingredients comprising

(2) at least one fiber-forming thermoplastic polymer, and (b) at least one polybrominated anionic
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polybrominated anionic styrenic polymer leads to better compatibility with the fiber-forming

polymer, and thus better blending, as well as more homogenous distribution of the flame retardant,
giving a more uniform mixture, which results in fibers and filaments that are more uniform. Also
without wishing to be bound by theory, it is thought that the melt-blendable nature of low molecular
weight brominated anionic polystyrene minimizes interference on color matching. This is

advantageous in that less pigment needs to be added to the fibers to achieve the desired color.
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1. Flbe,%,bﬁﬁqgftwrmopgzsg@bym, and about 2-4 wt % pol ybrom nat ed
ani oni ¢ polystyrene. Pursuant tothis invention, nylon
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productswcz)att a d1czgri)oxﬁ1c Teid ?ogejchré? it Saed1|op and/grea{ h}sf rIO}fc}fl Qgr%oxﬁm acid; the self-

condensation of a hydroxy carboxylic acid; or mixtures of such reaction products. Reactive
derivatives of dicarboxylic acids, such as methyl esters or anhydrides, may also be used. Related
copolyesters and blends, including blends of one or more thermoplastic polyesters with one or more

other thermoplastic polymers such as polycarbonates, are included as fiber-forming thermoplastic
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i nproved di nensional stability. Further, the domain
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dihydr6¥¢dipRent afed '2@'61@@%@&6}(}@%@1)@ ane and diethoxylated bisphenol A.
cyclohexanedlcarboxyllc aci d, aromatic
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of the goge %g 1&15 %gﬁg%hb%%ﬁ@%i%foh%lsé c aci d, hydroxybenzoic
dr ]ﬁé‘ﬁd’l}’éﬁi&b‘ Y6 heeyia AR¥eht Bvaicthalso may be a polyester having a branched
napht hal ene-di carboxylic acid, and the 1ike. Al kyl
or crogsHalesk staickisg yhiahbis prepateddbydisinigeamings emefint dfegeifunictional monomer in

addltlogagﬂm n?é a oﬁﬁ)}i’q%gm o fe&c-l_ela%%ﬁlpgtll gyg.[rggﬁ( #rgdnﬁgldg %rlnqal}/lgc trimesic and
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tereph%r]]‘ng‘ttq Cﬁ{)]?l 11{16‘[%918{1%5;?32)?]1@ gal?%]ﬁ\gf;’}e%%e ‘ﬁ%%%%&@?f%f“ {erephthalate and
polyblﬁylan@femﬂmutel | , 4~but anedi ol , 2, 3- but anedi ol ,

5- pent anedi ol neopentyl al ycol 1, 6- hexaned| ol, 1,
1bolmglgﬁlﬁw|tg]ephthalgtegy§mo hem@@ﬂ:ﬁ@by known methods. See, for example,

Encycl%)‘z}%a(zgm ;%)éia cezglgcgelrdézd#’gfrhmzo&?/h‘gﬁlr ;I)i( ﬁl,g%st -%mlgog}ne\f?ﬁgye & Sons, Inc.,
copyri thJ}%DO%ﬂ(ﬁKﬁﬁE(D‘ﬂ/lhleet elopedia of Chemical Technology, 4th Ed., Vol. 19, pages

bi s(4- hydr ox pheny ).propane and di et hoxy at ed
609-633, é@lme ley & Sppseync. Mb’bghthR@xy substi t uted
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crystal$idé,t b @ninately 51@phaﬁb@y&@élﬂfh§ﬁ@ br paxtibigy alr@ﬁﬁtlb fhdrR@plastic polyamide.
present invention also may be a pol yester having a
Typicably sneln axgterials are produced by polycondensation and/or polymerization processes from

napthalenediol,

diamines which are predominately or entirely aliphatic or cycloaliphatic, or which are partially or

entirely aromatic, and dicarboxylic acids or lactams which are predominantly or entirely aliphatic or
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or crosslinked structure which is prepared by using a
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(polyun(%%gnncgl%%%rg?,grllrl){.eo’rﬂl-eg@hﬁi@g&l@%@k@ﬂ%—ﬂ%ﬁﬁ;ﬁ c?n—6/ 66 (poly(hexamethylene
adipami@ké-a6icBeYQl Aey:eh )9 endyHiBh eRaneLatuNe1diE0 pAKCRRAY iaﬁﬁiiédﬂi%apo?}‘h%ides and

... xylylenedi am ne. Lactans with at |east six carbon
partiallygremgtic pohentiflesg nHyarples € dighs teotperaieteandonsniotlude nylon-4,6 (from

o r 0] m. 4-tert.-butyl caprol actam .
diamino L_elltglg% & yé:c %nglg taglﬁi aéld (pg#gﬁgr %qong\%{c&%o’ns (e.g., Ixef polyarylamide PA MXD6

from SoRraRZZA&d A PN R DitRontaaul Ambiélpd G AHkE $eaNBP 26hed®or Grivory HT
Al so used as source materials are am nocarboxylic

or HT1 g¢iHE2 dipem Fams-Ehemienerc Aplenipolyarilamidgrfrem Mitsui or Genestar 9T from

Keraro R BRSNS 06 0 B St SN B0 e, vme
polyamidk$ 6660 oBhicpd1BbIm®D &%/ StutRdpsilAridatel ¢ (FeQaMId IO from Creanova), and
di car boxyli c aci ds havi ng i'ess than 50% by wei ght

similar polysmsides constituents such as adipic acid, 2,2, 4- and

4. 4-tr i nethyl adi pic.agi d zel aj c aci d, sebacic .
e Y B e B Bl aon SPRR5 pmare potvamides
with onedsiinflore ©Ylidr BhiemapRetiCid1aX! dueh as ifh example, polyamide-polyolefin blends
hexahydr ot erepht hal ic acid, isophthalic acid and
or alloys; dyligiren af two acingre Idysridasindeslse borsadne najority of

r an sed. |llustrative ..
OR8PS B AR . e
for examipls] BAty Bép caliCofPobindp Stiars BRI calndlydyOWob 10, pages 460-482, John Wiley

]Svgol ycaprol acta nylon-6,6 (from
& Sons, knex sapyrHEt £9 R k-Qiheen §neyiclopadin@f Chemical Technology, 4thEd., Vol.

19, pages 559-584, John Wiley & Sons, Inc., copyright 1996.

The thermoplastic fiber-forming polyolefins include homopolymers and copolymers of

6



nyl on-6,9, nylon-6, 10 (from hexanet hyl enedi am ne and
sebacic acid), nylon-6, 12, nylon- 11
w@ pwbsyesssecanol actam, nylon- 12 (pol yl auryl | aRCEDP2004/033756
nyl on-12, 12, nylon-6/66 (poly(hexanethyl ene
olefins sach grathiydencs propglena | lduttens) }-pestene, hhgkenechbentareyt-ectene, and the like.

R S (e, HER T TR
polyeﬂlylféf'ﬂe rGﬁléHéemBMHﬁQ‘l&v ﬁl&é@%\@l?ﬁ%&%f)ﬁ% Qﬁﬁene-polypropylene

i pic acid), and partially aronma | ons
COpolymexsefethyllWr Vrbutehel eolwl\yIWDGth[ylreomISEvam/copzmmrs Ifﬁﬁdl eﬂrydnne 1-octene
I DuPont, and Anodel polyaryl am de fronmBP-Anbco or
COPOlYMEH§-yory HT or HTI or HT2 from Ens- Chemie or Arlen

PRIA "p)éiy%[@ﬂi’ﬁ if Rt M fegdiso QErCQ%'ISI‘%&é?éht Alofh @ Prom Iproaoglene are also

Kur ar ay) . her pol yam des whi ch"may be used inc
deemed Stlﬁflﬂalb fcpmugmm s pgeritiomm Dahtblyl\lymwfqorpmlmnlﬂidtemﬁy ®6 used include

mers_from.,Dow Sol utj a de 6 Vest am
copolyrmg OB oh 95 AR A e e AR TG o e 1 butene,
and anal$godk SApRNBleia A SuitaB]d B@fyﬁ%'na&{ﬁo@n@l& "ifi’élud%:r e’@ily eR¥Sinyl acetate
of  one or nore polyam des"wth one ‘or nore ot

00p01yrrteheetﬂmﬂg1@amteﬂwlrp@hma® copalymeassthylere-atld mpiy@,te copolymer ethylene-

sorytic ol B LS4 G5 el b st o et i
NG4S bPBvd ol ¥dmd dethe %ﬁég&hg o oMM s %H&ioﬂ&é&)ﬁ}l&é’rg may also be

inthe literature. See or exanpl €, Encycl opedia
used. MuftResis pifpelyslsilianpithand Oﬂ'mmmxbl@mdwmm/dr@me pages polyesters can also
I nc., copyright 1969;

482 & S
be used ghtglﬁcpﬁypﬁlﬁ%sr Wté%ﬁv&%%ﬂﬁ. a of Cheri cal

TIRCHP& fosivirdt ﬂf}ﬂn@plé@ic pol%nelpﬁgﬁﬁs ArenR3tincLABY aM1i&Y which are
& Sons, Inc., copyright 96. The thernoplastic

hom0pomnm$ aﬁmpb@%bb setfiraged qachaxybic hadopoltheiealkylasirs such as acrylic

acid, meihag %%grds p?e&l?gfh%ec&ﬂg e} nﬁ@ggﬁ%tleugcrf%:qggg%ﬁgc?ﬁ%%g]@@crylate ethylene
glycol d@!&%ﬂﬁt@ éthidene Ul BRhIRIEf18E, ﬁl@ﬁfyﬂa‘ﬁ@ glRBE dBES1O diethylene glycol

limted to, pol'yet hyl ene,” i ncl udi'n
d1metha¢r@],q1qm11@hﬂ|em gh}@lg]hﬂcrﬁ@jeytmeﬂyle@n glycpkﬂlypﬂnpyflaemd 3-butylene glycol

ek LTRSS 1) 900 VB ORME0E ot 1 hane o

diacrylateOPIQb-HeRine @lyayl Qiﬂﬁeth&cr?ﬁ 2 NEopORO] YWRDE | dlét?)ﬁate neopentyl glycol
et hyI ene- 1-octene copol ymers. Various pol yol efins 1n

dimethagitylaghy tameﬂgfé@lt prgparp:eﬁr@g at@ytrlmt}garhtl prgpafn@rtmﬂfapmlme trimethylol

ethane trF) {%ﬁ%t{? 61H1e tﬁ%lghfgﬁ%&eee ac bl etk{yﬁ%hmeﬁ:&g} E@cwlaz% tetramethylol

methanel iéﬁjaéltﬂ?la @]@}d@? ra@rydhtb) hgl?&@{Dfnembﬁfleﬁé PRAYRbRIING acrylate and 2-
suchas’ et hyl'ene, 1-butené pent en

hydroxygthympincrylaes eadhthe likacandnaind gotars of kg tuatedicefbionglic acids such as vinyl
ot G O AT it OB/ S SRB A cootmrs

made frd;ﬁmd fHPERoin S BN bBAE nRy Bl usagr y! at e copol yner,
%;I eneacrylic acid copol ynmer, ethylene-vinyl alcohol

oaleys ek iokeoed mylmq @wtboqm@ loy meresof theathérdypasioéthermoplastic
M xt ures. of .t

ﬁber-forgl(ﬂl% R%lygle;ésﬂ &}c\(i)\odl%ﬁggfyﬁ%er a G'aglll oa%g/eorr]% poiyoﬁefr%l, may also be used.

2. Polybrominated anionic styrenic polymer

A polybrominated anionic styrenic polymer is an anionic styrenic polymer that has been
brominated such that the bromine content of the polymer is at least about 50 wt% of the polymer,
preferably at least about 60 wt%, and more preferably at least about 67 wt% of the polymer. The

7



used. M xtures of polyolefins with one or nore
pol yam des and/or one or nore polyesters can al so be
wais®d/ 093883 he conpositions of the invention. ThBCT/US2004/033756
fiber-formng thernoplastic polymer in this invention
polybrominajetbgniguic\skyresic pahingy fanations app dlagneeeerdantlin the fiber and filament

compog R UEEF BBt S RSB eSS Eayne bRty brominted

anioniPolhstyReres) abed iR YAvIREHRpbes Sortafil BIditiBfdl ihAoRant properties or
butyl "acryl ate, ethylene glycol diacrylate, ethylene

charactgiristied. ‘Dhase prrperties ar eharaétetidtich pentaig koyioh fatiters nythatreal stability, very

low AEgﬁl:cgl'érp lhze(rgzr’legdlﬁ%tgﬁ lwigi% g&éﬁ%%}?ﬁhﬁ%ﬁ%ﬂéﬁ{;ﬂ%{n@nﬁs195'19&0 r%lelt flow indices,
desirablle $HT hihB&CrvEtas Phol AL TWdi htS, and tGa M RS nZhY GPiny).
di net hacryl ate, 1, 4-butyl eneglycol dinethacryl ate,

1Tlee slovgmedibyeminatidaanigniastarenic polmgawsed gh fiieinvention is preferably a

brominge{te;ﬁé %$81§%¥é?§ﬁ§5@96?%§?&%Pﬁaﬂlg%ﬁ%g&% %ﬁ{s%lgﬁlténea'tecp aen? ne18 }:)Xllystyrene isa
polybroifi@éd/ fibgic golysFRERY hAln®hepaes trbhRiddathY bRhShroximately 68 wit%

trimethylol ethane triacrylate, trinethylol ethane
formedt frpmearferde polastarene et h?érm@t%/wlt islaiveil fhlmomrAlbemgrleaCerporation under the

t t tet .yl . gl yci dyl . .
rade kLRGP XTelbg0! LS ARG B S0 1St Bpesand e prepartion
are des@€ibyd 8rexamngledn 1B 06,92Y,214)¥dsusBb sa6dry i 81 R032WD b3B72645, published

i ke, and vi n&ﬁ}est ers of saturated carboxylic acids

SeptenglprH 923062, agd Ua% ehpnlisation Nol 1052t 648, &ledatagushl, 200Re.
Mxtures of two or nore acrylic honopol yners and

3. Slyr%%’ﬁgf)&’%fge%%rgsf romthe foregoing nononers may be
USt9bniBhERefro whidH aSbRmiRfed % B Th@pbKbidnsin¥fel Pmionic styrenic
one or nore of the other types of thernoplastic

polymess ey this inFentjop girs emopolynmsiru divdh gopolpmessest ®inyl aromatic monomers.

) Lyam de and/or a | yolef.in, -may al so be used. 2.
preferrB Tt irdRdaC o aR PVt o ymer
pol ybrom nat ed ani oni ¢ styyieriE.ARol ynmer is an anionic
_styreni c polymer that has been brom nated such that
whereinHg ibe divilieger oione ot anfalliyh @rquol having fremalt td 4asbonltums and Ar is an

50 wt % of . the | yner referably at | east.about 6
aromatly ol il ARG oy ] Bt SiauBBor 9 ot hgenbon atoms,
Exampf€d Ysuch TROROMYART aff BAY&GR, AMMNethlWi&R CorfRLYBBY1styrene, meta-
functions as a flame retardant in the fiber and
methylstyrenee maraongbelstions mfatethylityeant isontophbyltebveme, vimdnaphthalene,
. brom nated styrenic,polyner referably .brom.nated
150p r0paer1ﬁy£pf?f)§{h§%fl§fs %’)}I}yghlgg?nyd’s ed™ %?fgtﬁli‘?fjgnei’ n\?‘g nfl}ng)%ﬂ])ﬂgtggegg% ethyl-alpha-
methyl §8/kdr@] propAdividreatt-Hulaskfab thd eQBal BrbsstHenes (such as the monobromo-,
characteristics. These properties or characteristics

dibromger erd riribrgmen ctarizats).or Bheasrontatic mminstitbertss loftthe my@romer ovan be alkyl
. olor val ues neasured usi.ng 10wt % sol utions .

substirried R3S gt SREs, RaItH B pe SR R Robghets include, for example,

polysty&tessd, Fpatgl-@n@@mweh@,rp@y@ﬁﬁﬂmﬁej ﬁglz_lehéa-nmmh&l%ne @Bsblymers and the

_ total chlorine content (if any). The above ) )

like. Relystienenintheartetemed rnionse gyeanic pelpmgrre Whesetie ipalybhdinsinated anionic
y ntion i ref er.ahl broni nat ed ani oni c_. .

styrenics gl lmade &Y appliah.af ey opelares a0 6B gy ppmgtic monomers,

it is préfer@aithatRer¥Ed ¥ 6AE of ShedmPAdEE ARl MRk QL @RI RRifise at least 50 weight

pol ystyrene having a typical brom ne content of
percentapiiihg wppely@esizae Wiyl aromatic monomers. If a bromo styrenic polymer is selected

for bromination to make a polybrominated anionic styrenic polymer, the initial bromostyrenic
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formed from ani onic polystyrene. This product is
avai |l abl e from Al bemar|l e Corporation under the trade
waleasgesss on HP- 3010. Pol ybr om nat ed ani oni ¢ PCT/US2004/033756
pol ystyrenes and their preparation are described for
polymewiyshhipee ¢ lower Srongnecontent thanthehrertiresiontgaty ba Bres@00B@he brominated

. [0 45. | i shed. Sept enber . 1 2002, .and U. S. . "
styrenic ol s Bty 29 5its FRRIERPE oa s, DOmiBHiea hinic polymer,
"bromirBted iy styread,y AR "br @@ iHatdlagioRi B FeR®laY TRIISH WY spBciBEfion and in

_brom nated to formthe pol ybrom nated anionic styrenic
the claigp herpaf refesfto  raminaied pelysier aradupeshiyplrbpinstion afalpre-existing styrenic

I rs of vinyl aramatic.nmononers,. Preferred vinyl )
L N A E AT AL R —.
monom&t, i & AiskiugiiSRN fR® MnObligdnaé! K lpoBndtPploaNdeddb 'dH¥bherization or

to 4 carbon atons and Ar is an aromatic group _
polymerizationod pAgommpie bremingtesishseric mosdmarsotira properies afibs latter oligomers

. . I f. h
o oA 81BN RATBpERAMLSSa ST ARIRIEES e o

respects>ar - et hyl styrene, isopropenyltol uene,

vi nyl napht hal ene, isopropenyl napht hal ene, _
Vhesiyisngsiobymers upgshin thetmeductine of the bramineteh sty snionetmssrs which are

. Tet by Dropyk styrene, . .. .
s a S RSB R b R Fucsappmeriation. s
U.S. Paa st rspo020865)15;71 700401 a1883,846%hdt 4,47 079 for\REdrdiHoRy of methods for
. . The aromatic _constituents of the nononmer can be al kyl
anionic pelygerigatieapt v ajomaissronemsess Asif knowin thyear enionic polymerization

i .enj include, for exanpl
of styrer%ig p‘)ﬁ/)gltofﬁléésﬁrg{s vg{ i ;glg{nr%{%?’%ﬁy X %%rgrc])g,, angl gfs%ﬁsr\\lgﬁ .{rbrlnagqggé,perse product
polymess (The 0B sreRtudyd tdtpydsdriae the BROhMARHE Snidii pblStytdnkSof this invention will
Pol ystyrene is the preferred anionic st%renlc pol yner .

typicallyiprsis ai¥e Wiidiny the s3rgs af Bemakp w08 te alyaus A GOWHndmemolyidispersity within

V.. pr.am i aGopol r of .t r_nor .

R Rt R e ——

polymer&signiohic tstigerli® pOIyRIcss ROH a§ AFbnid tPOlRHReciRIgSEP@lveight average
| east 50 wei ght percent of the copolynerizabl e vinyl

moleculgy wightsdn iWisignes of abopt 2004e ehentslSy10nprefepaily inethe ramge of about 1000
Laatien . to Kk br.omi d
o sbou R S0 REATMAPHA 80 Al TR, AP YOLRT 6
Apanialaylyprifeped yabdss Bt ptepha@aroni0 Wefen O Rinies, desetiBEY more fully
. t hant he bromi ne content to be present inthe brom nated
in U.S.cApplemic: 102} hbASofiladhpugyshvlorODdnand ioptosated herein by roference,
COmmisg%nnection, the ternms "brom nated styrenic pol yner,"
)rom nat ed pol ystyrene," and "brom nated anionic
A)  (albgisg yliguid Satamtedsdrdcarbon @ilage ahd drtahdr @ronddter ihfd atrbRtor; and then
clainms hereof refer to a brom nated pol yner produced
B) %ﬁmbronination of a pre-existing styrenic polynmer such
. t 2. and. at .| east
TP S8Rl BRI B o LRI PR e o

ihraamnotol [govide idthe palgy G abdut Qdd! gleshit DY mol% of organolithium initiator
i gonerization or polynerization of one or nor

ol e
Dsehemtiedatakappwiof 2 spfraiemanomerdo be sfdadifplewest bt (g the controlled
Ad@ﬁt&o%rof(&lé 9 conomer such that the temperature of the resultant reaction mixture
is maintained at or below about 55°C;
or

2) concurrently feeding separate feeds of (i) a styrenic monomer and (ii) a saturated

9



or polyners being considerably different from
brom nated ani oni ¢ pol ystyrene in a nunber of
WO e@pmei685 The styrenic polyners used in the pPOHUS1000083756
of the brom nated styrenic polyners which are used as
flllsahecarb@raar@@tmrsof qngmﬂlﬂnummﬁaﬁoo mteaithe reactatythe feedy being maintained

{ég‘f @(ré%esfotr :gheffgh r I ZarLo orggﬂge]hthlughlzn%%r in the range of

f Houd 296 kbRt 0NE010F bakH f@ﬁdﬁe fodl aﬁféhﬁtrﬁﬂ‘stﬁ&h&’ FRnbARE 10 added, the
of vinyl aromatic nononers. As is known 'in the art,

anemparatul]e@if e tant actidn mixyire beiogiioakes ah&ﬂaeltﬁﬁ ¥bout 55°C and
nmononer conversion, and also results in

n@ﬁéﬁmb%@m&@f%ﬂhﬂﬂ@tﬂw@bpwﬁﬁﬁtﬁémﬁﬁ polystyrene usedt o

Amoré® P]I%?é{‘f tr'&?es? atrgfgc?%’a?(fe m 03‘8 cl-é t&ﬁté)éoraf)ter are charged

into a fdfa@fﬁraﬁmltheﬁ @Bott01 ?@@Hﬁt S1Q0f8e QA aﬁﬁ&m@l@@h Wn%h{ey is prefed to the
within the range of fromat |east about lto about 4.

reacton,tandsﬂwéss;epmlt% feedls cq;fnah éhe f¢raaibingnityrené gnonsiner haead (ii) a saturated
hydroc%ﬁlornegyhgtl&% (f['g olfﬁfun (%%I & St renl ?eg{/%l[,m {5\8 reacgor This batch

Wrene |

procesﬁ‘ilé @(i‘i:ib@but/\&j ghiosfoth ah%ldrﬁ@g:?reﬁfc pﬁﬂg&l&r RREhd Pp@b@dbersity index of
15,000, preferably in the range of out 106% ?opaﬁ%u Y

about 1@ @Olgss. akbe meéllqorr@p@mabuythumpnon@ss maggee ety atjouicalbopaymerizable
styrem%%&?o%ér §§) QQScrlﬁ‘Qc?r‘%&%u'Iﬂr% paés{%g} ﬁ%‘? [ %g% p%gﬁ%ggrpgpgsts essentially of

ng ani reni
ﬁmenétnly in US. Appl. hb 10/, 21 1, 648 filed August 1,
2002, and i ncorporated hereln by reference, conprises:

AVhecligd sayrated hyggocartoadilugeida tmygar@@da%bmeﬁarted@mceMr prepating

T R Y AL R E—

or mor® b OB SArhé, RiHIER is it tidain@ér rédttion E(S}ﬁlﬂ!i(ﬁﬁc‘f@é satdrﬁte@ﬁycﬁﬂéﬁ%ﬁn preferably
to provi de in the range of about 1 to about 10 nol %

containgy Hathsl 1anpe eimabeitt ¢ ¢ ebowakleerrben atpens b thie mpdscwle, @“fd @ne aliphatic

B R e W

includé b@ta@m@paﬁmﬁ@ hetade 2 nictisihdndiie, dcaset 2,04-timeiiilfentahe and the like.
mai_nt ai ned at or bel ow about 55C;, or 2) concur rent

|
More pretanbly, hepiguid satpiatedshygdrocarbongs smg/ pefioge hﬁwdrsewme% cycloaliphatic
hydrocllohs 26 S K AR L0 ARLHE R RS ATRRL SN i cvctopentane,

methylayclbpérﬁﬁnd, @yonxmxaﬂﬁn{eﬂfyldybﬁh@éﬂb tclyﬂﬁh@ftan@nl ?-Hﬁﬁkﬁﬁyl@fclohexane 1,4-
ganolithiuminitiator in the range of about 1 to

dlmethé(&(eio hexanepdd, hesidles, ovith Reclelsxane heipg martistulastyyprefeiied as the liquid

ded, the tenperature of the resultant
Smnﬁmg@ﬂgﬁ%éﬁkﬁ?gﬁﬂég belng mai nt ai ned at or bel ow about

SR et pfadgstef i Jhidb hrtiguiafly prebaed Pfocdss ffri@épakiigdhnionic styrenic
polymefrs erga}(f Ibe a saturated aliphatic or cycloaliphatic monoether, a saturated aliphatic or
cycloaliphatic diether or an aromatic ether. Thus, non-limiting examples of suitable ether promoters
include tetrahydrofuran, methyl tert-butyl ether, ethyl tert-butyl ether, 1,4 dioxane, dimethoxyethane,
methoxybenzene, and the like. The ether promoter is preferably a saturated cyclic or acyclic
monoether having in the range of 4 to about 8 carbon atoms in the molecule. More preferably, the
monoether is tetrahydrofuran (sometimes also referred to herein as “THF”), methyltetrahydrofuran

or dimethyltetrahydrofuran, or a mixture of any two or more of these. Tetrahydrofuran is particularly
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Anore preferred process is a batch process in which
cycl ohexane and an ether pronoter are charged into a
WO e@seisss and t hen about 1 percent of the totaPCHIB2004/033756
of styrene nononer is prefed to the reactor, and then
preferred e puanather fpeditsilasty referred embedimient nfjthét ipventnptheonsoether consists

.and_ (il saturat ed hydrocar sol.ution of. .
essentialf G b e e P or CPER IRA et PheBRyinchieds. e linear and
branched 6@6h Qlkyl ERLSutPReds AIAGESSe | et feitQfhitd Ythe QofRtifns also referred

forman anionic styrenic polymer having a

to hereimpab y i B sandyethyldext-totyladtloant withanethyll tegdutyltegher being particularly

prtere e e Y P BB BB ggciions being use
TRsEEadgithiaRaMRiatdrhelyedRk Y f mah@ligiuth @BAtGinT R ¥ BScarbons. Suitable
. consists essentially of styrene. The liquid sdturated
non-limifipg esaaples nctidemeatinyllithiurhj eshydlhthiving, . cas¢oybysylditlenmeigopropyllithium,

evctohe- BRI g BB SRR, TS B LaBB B o
butyllithin% taéé Bre@érrddMavie nBREy3iBfurk HRins B cuMHEPrefetrddi dtHelorganolithium

o under reaction conditions. The saturated hydrocarbon
initiator i esed fa Bolytion mithi asaturated hednogarhen whichboagt bedthe sarab oudifferent from

. .12 carb it O i B, th | ecul e d the aliphatic
the liguig) 5ol B AP DO Hor iR Lt PPk R Ron- | T 1§ ng
FexREPhe S Portivdi dfadb etydbhib NASAdI YIS MR d6fpRe fbP&llUdBations of this
pent ane, 1|sopentane, hexane, 2-nethyl pentane, octane,

particulaglyopraferied psedeys fusrenseing moianiestyiekis. polpness,grafieprbdrged because it

onvars YD OMER a5 BRC 487 S e Wlhoriom

initiator.NPHe pbtioh ol the¥ABHL BfonBned WhithGY i@ daRRaty But typically will be about
hydrocar bons are cycl opentane, mnethyl cycl opentane,

1 perceng iﬁdl wtiglkiagfethe fetehgmeyed oftbg aheenic ywinomeptaabrensed in carrying out the

oscon. B R BB ST RES 0 orel B P LTSI 85 10 mor
more preffér@bBrabet B dbbet I i@l hnddhakt pleRGaBly €f 16 a0 Bf hdub®Bte about 3.5
The ether pronoter in this particularly preferred

mol% ofpreeradghipey ingiagrdrasetgomthiedoiabameynt efithe shoeniopraomey be
N IR S T V-

anionic §ﬂ§fﬂe{i‘ﬂc§b }p@l}@ﬁeﬁ@,r onel Bhbuld HO& thd Mihinfiehn F¥&TBLRS While at the same time
a

sui e ether pronoters include tetrahydrofuran,
maintainied thy [terhperttuibeibf/the e¢dedon néktoyd nd kegherhhidnydboat $6C. Hor4xample, at a
di oxane, di net hoxyet hane, nethoxybenzene, and the

scale of ahqug 4,00Adbse R etyrape Serss e frasd pgtectfdheatspgnalithinmifeed isgreferably about

2ty A DRSS 0 0 s e

in no mop¢ ®hf BBAL Y, houbtg afidmess fieferdbdy WithindBY e 90f indfes or less, measured from
(sonetines also referred to herein as "THF"

N . : HF")
initiatiorne epyfeedinga Alatrayeu mdendhe moneathsriis methahiptiroftylretlrer, abtheaforegoing
s, A e HopRE KR BBy Sy R IotERclihg abour s

hours mesefeariredl irtitiad orhé cocutiehsfebdvent i on, the nonoet her
consi sts essentially of an alkyl tert-butyl ether.

‘Thgireagtaraised ipyhs pasticulpily prefeasteaderecepsier preparing agionid siymerie polymers
. . j - byt et hers such as
s typica 0GRS BORCl ebe bR e HrRESS ry Ve Rl et sub
atmospheric, atmospheric or super-atmospheric pressure. However, it is preferred to carry out the

reaction at a reduced pressure, e.g., in the range from about 0.1 to about 0.7 atmospheres, so that the
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to herein as "MIBE") and ethyl tert-butyl ether, wth
nmet hyl tert-butyl ether being particularly preferred.
WO 20055958831 rabl e to use an ether that is a |igeeTuswd€033756
the reaction conditions being used. The organolithium
solvent jintefluxed therelly providiag epnsegnent|evaparativecenoliag mif ribe highly exothermic

rencion LR R0 S R B MR Wi S GTBE T P i Focess should
be carriddSuR (gt b it dtosshsed sRBR %Y kol thlttd48h 6f arPHE MMelrédcBbH Hstem should

including mxtures of the f or egoi ng. n-Butyllithium
be essergially ¢ oyd. | By Hiis s magant grag fmak ethounts ofi wateb insyffidigttitaidestroy the

organr i B b B RO SRR P SORRP o cavpment and
reactionfiiih@s Shk0A buikethsiRY adRatdiabE R teabIEi fferent from

the |iquid saturated hydrocarbon diluent, but is
‘Pheteagmtyrotod shasrpreltanbrest e migfure ipdhis iperticofarly peeferred process for

e S PR byl AP SRRy B i Rl o s

. ! i . oo i
55°C PRl ERUNEY, TR AT S by ARASHE RACRERL 8t cant
equippel] Rethedr&dterBBI0 (kiR bt IRatletdhan@ SAMA! pnki-tiBuhdidopatIRE heat exchanger
i The portion of the styrenic nononer which is prefed

itself cap hppipxidpd vitha sujigbleapplpnine 2, 2igbycaliroatant. Byeferadit, theyeaction mixture

is maintfieddb 4 DB i JDOUREE 19 SPastc Brfd PRt FEdde Alics the feeds are
termina ’Iotﬁéa ggt?&hxé&&g{e%ignaglryglg gérlg%gt?nlg gqal):/tri]o ttg%pé aﬂggfog%g%{qggﬁ minutes,

e.g., whéiniplo@ng a 58 ofi3000-s0adIbg. dfetytdiec lﬁéﬁtﬁﬁer,oefndaﬁéﬂ&n‘%cé‘;’n%tﬁe reaction
about 3.5 nol % of organolithiuminitiator based on the

mixture #theAn agaihof water whichis/inghg rengeefahent. 1. 341enbouti 19ghelgs of water, and

t her dn _this rtikcul arly. preferred
BT OIS 8 AL B L s
quench thb esslctlonisg] tehfindienhatbnli@esttivitieBy Wl If ehigtpartibgagPpRferred process

time maintaining the tenperature of the reaction

for prepaing A @LGHYISRiFROlyReTa AdisEninaBRDGing wteresudiantdallyall of the resultant
S . .00 .. of, styrene feed, the feed

potymeriE Bhafl M nabl o P Rl AOVEBRubERL by MigbhTFe  yarosen

atom). ReéyuBb@Uithilith ijdiowias salWideat®isabpdrabll YrodBeholSmidt 8lh®sh by washing
and the styrene co-feed should be effected in no nore

the reactiommismeuvith wasers prefarnlly i pd: hewreicanisougivaighi raiso(accounting for

el T A a—

organic pledst isusvylatitizhest thabtheNgromote gad Sfluraed h§drotaBos t PERMYization can
mononer co-feed preferably continues for a period of

be carrigd gt iR VEIREE O4MAYS-aipeluding fho grample dyimrediestingnthe mixture in a heat
Ll tiali.on. t rent feeds. The reactpor used
exchangbid @480 Tl iR JANFEH EOMy R ool Pat SERUGH A Saua sotven
and proradied aieClesd thas i 3% 9] weighiSof the i3oRit&RpdYmesietifaRtatWhd Botfom of the
over head heat exchanger. The process may be conducted
column. 5t Theh Aempi@pHe Modymert medpriben deodissolyed - st mospitahle csolvent, e.g.,

R

alkyl halideptypidailyibin SlkI1 chl@ideior af alkyEiromsiRlierviiss in 8@ ridi@tof 1to about 8 carbon
t hesol vent is refl uxed thereby providing consequent )
atoms. ldsedah abiylkalidssrsubigindhe formatipe astiasnie prlympesubstantially all of which

has one of its end groups terminated by an alkyl group rather than a proton. When using an alkyl
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reaction. The process is preferably conducted in the
absence of oxygen. Thus, the process should be carried
woeisuydes an inert atnosphere such as, e.g. ,POi/URGEOB3756
or argon. The reaction system shoul d be essentlally
halide Wn@@gthe Boactinisa pteickhiumatrie hmpulgnmlatwamlﬂmcggmhthmm should be
ermploffh iR S p R Eaho B o st SRR ke remain substanialy

anhydréxﬁsﬁhl‘hﬁ!@@h@ tvatdr ieaddRa@utiag peaktRGENt and reaction
m xture should be kept as dry as reasonably

phg emambpksaturaied hsehrwﬂmmﬁﬂ@erﬁfand ﬁbenmeubteamplpeqbn thasparticularly
artlc arl referred

preteni SRS bkl el Rl b B R RA SRS ol spusticentin e

aggreg®t thehow thbeeSidaL fela@bii)d R feab Woltadh aBRAUL 1028 }ﬂ)’wt%, and more
any known nethod. For exanple, the reactor in which

preferabb/eabpéla&@ ito#bqus 60 dﬁ%{u @tf éfcrre@anquerneqlmwﬁemmttdm cftthe styrene feed.

5 S LB BT W ot
accordidt tatt tﬁ1s(‘1ﬂ.®th<ﬁﬂﬁrly 1Steférred procBésifeire d}&ﬁﬁig@ﬁfomcpsrtﬁ&ﬁﬁ BBdhers can vary,
a

the reaction mxture is maintaine t ate erature’in
but wil} Wéferf&h]gé)edﬂ thehisnge obWnt WOQKe abows ddc] 0.809.eThe frdorie etysenic polymer

produc?%fo h%[ag]lﬂ chrdaxtgpeewrlt agh ' ph m )éltlg gﬁeile%gél%%#e%tyigcaﬁy will have a

e reac ron enpera
polydispe@ity Wikiel iseiBouoy.b g lés Se(hﬂ| Iﬁefefabgqeab&ﬁqoz bbigss, of
styreni cnononer, andt hen contacting the reaction

4. Bromsingtioin 6f ¢t (HioKi¢ Syrsuisrodimatat er which is in the range

Q.iren reaﬁiéfbfl sul% 5blt ?)r%%%gfotrij gl&ﬁo%o%\/\%geneﬁ HWQ-P]@PT bcgppnses feeding a
m1xturéTBf Br&ﬁuﬂéf Qﬂn@ |stuﬁbﬁ Of Hrb@ibElabloyn AL 388 pol RiyIMRNES to 5 moles of
the reaction and term nate the catal ytic acti'vity. By
broming per ropleafipelpearized slysaneyn the eﬁbrsmehp@@e@@rmmtalmng afurther amount

of bro& Sl@l% E)Iﬂ?th%l% onl g taZ{%%calS/F arg f tjﬂ?l] ciméﬂi?&ure of polystyrene,

bromodbﬂlir&iﬁfeftha& eﬁi’dlabx@ﬁhﬁé 14 @lﬂ)sfb&ﬁtlﬁll%v fr@@ o@%eb@fmﬂlétﬁm%fblyst The phrase,
groups termnated by a proton (i.e., a hydrogen atom.

“SubstaREellM fiengla bmmlmﬁmta&ﬁst”d@ tah¢ Ilakﬁyt@mmae lgss thew p antalytically effective
amount otocta I%S%WI %ﬁ/suc (?’v%laﬁoglg . géil‘ié\? il %f}r?l% cEr a?yzea grommatlon Or Cross-

linkingGhO@Hl Sccaf Ueehksal® pBh afdih@ Wil &e Qe tthaHI5F00ppmvBARH on the weight of
previ ously added). The aqueous phase which results is

polystysamp aeadtad peasentt Ade paktiortenporidtat wilh e withmtherappasfdronsabout —10°C
devol atilized of the ether pronoter and saturated

to aboutyAFGc dirbierablehotatiicats @ndoeted beowashed temperatures in the range of
vari ety of ways, including for exanple by pre-heating

about —{IREC rtoxetbont 10TC as teapraviddsgmodict afithef lighkishquality amt, Gueprisingly, the

. hot (200C) colum under conditions such that the
reaction ﬁ%ql’ffmmceeﬂé|at/emltaébbraprddﬁi9taéﬂle%ﬂ1@m tewperetisgs soclsthnihe process meets
comme@él&ﬁ%d&& o%ngﬁl%j%&ttse dyRY! tﬁc[:rFeractl?o)%ll r}qségésqgfo?{nﬁ HF i gsuatlly maintained at

renmail ni

reactiofl t@Sragtle (ot afpediodtialtheerangd Mﬂ[ﬂout & nfinutes to 2 hours and preferably in the
br onochl or onet hane, for storage. Another way of

range of ghqRtramimiies REbPERL mitess Aftsr dripperjoda thegwrationprapuct is worked up
by addﬁlglo\lrvngtgse aﬁlﬁprh&‘?lseﬁh ogrégévectjﬂe ?ar 1d C pR se a[Mg tféﬁ/ %Igtrer washes can be

aving in range 0
perforrmdmssdeshi&é Mexanhatdayfiohalasdis treasddl \tvﬁh larbatd guchatsrsatiivem hydroxide,

styreni ¢, pol r.substantially all of which
sodium sulfa ite, an¥1/or sod1u?n bc}/rgF dride, usually as an ascllueous solution, to adjust the reaction pH
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has one of its end groups term nated by an al kyl group
rather than a proton. Wen using an al kyl halide to
W ee0iopssB® t he reaction, a stoichionetric anpuP€T/US2004/033756
relative to the organolithium should be enployed. A
to a suitgbledenelkofdfasicy gnd killenyaemainingdirhminatisg epert. Alffier these treatments, the

. reactio duct. can remain substantiall]y.anhydrous ‘ .
reaction gAY 45 [R5l # P Dip it e s R iop Btk PP BT Ongmigrphase, which
contains (s aSsdflse afhe brdtilaRa atRanc fbly#RPhroatst a%H@ﬁ%qﬁlﬂfo%@?ﬁa%E. The aqueous

. employed inthis particularly preferred process for
phase is pecapted angl thairemaisingtoygani¢ phase isysteppedmfiitswakvgnt doatponent. It is most

. ferably. is.suf.ficient.inthe aggregate to..cause the
convenidPh < Riplih B ik OF P hing e SieBit s uin o 621G ean A e solvent
is flashed Sff VRS brameh AR fyRhRfRIBRNprédRYFordl atﬁ?ecﬁ;%%& B peApitate can be

of styrenic polyner upon termnation of the styrene
recoverefl Bpany ﬁ'@l@idfsgfiﬁ espatafionaerhnintk et fEltratien, gérttribfgatibrg efc. The recovered

... anioni ¢ .styrepi.c.pqgl yner. product ma i n_accordance
precipiel b AP B TEVERE AP RY B PR ol o o Erange thorml
stabilizifdN4rABuAt 6f PARNa8 ROINKERIEatERTh VIR HunishBd binlihated anionic polystyrene
referably be in the range of Mh 1000 to about M

ComWOQQ@}OOO. The ani oni ¢ styrenic pol ynmer product produced

I n rdance mth.thi.s particularly preferred proce
T AT G I RGP Siedion P i Simasef cttysts e.g.
AlClL, AlBrbafd Aledsixtaerbil@hRiughdayalisis @Rio Pe wke@! OhESthe ctalyst has been
Brom nation of an anionic styrenicpolyner Generally, "a
added togth¢ redtienpiysiess it may ubdesrgd seme aeactibn avithopt sighificansdosserf catalytic

acivi, EFTRICESSa) SHOhIR 2 S BRSBTS 08 38 8 st i

is the cat@fystod DEHoEe, BRI poRIE 0ddePRICHER hde@ BreFéryddeRiR tb s B&e of dispersibility.
Tgolystyrene) to a reactor containing a further anount

¢ catadyd ahpssddpantaram ndich is avdicjant to elbtainrthe estalticefect sought.

. 1 ol yst yr ene, . br chl or onet hane an i
mhese b RS Sh EERR DO RRE LA R DA B0A i
range of Béhalbost 0.2 Thebdh asRight peresttand prldribll ke@irdthe ange of from about 0.5
brom nation catalyst”, 1s to be taken to nean | ess

to about § waiehy pereeat. pased ainlthe weightef thestareniemolpherdeing byepinated. The most

e ol S DL GG LA ot et e i
higher ark@it@s alWhen A0 1s e Fst, Wind dunfiewikiga $he BASe FEFRBBBut 0.5 to about 3

i based on the wei ght of polystyrene reactant present.
weight pqigenty g erefemed-enperat ure will be within the range of

-1 ut 150G, . Preferab t.he . .
ThE R ARRhe el ihpat ST bl rpl el Bbtingh ity in e
diatomictftien baBgEbOFenah@id by the 8&idhtiéh GIPRE. Bi)Osn BeSsubpPli& either as a liquid or
provi des product of the highest quality and,

a gas. Thegnpeyndiof gromingling sgeatused in the pracesyrhouldadevide amoverall mole ratio of
suitably rapid . rate at these.l 1 rat ur,es such

total bro%naa{tl. g}éegtra %cté)gaé stylenic pglgm% ife_cdlo \\g}ncg %gl})&)}qgﬁ From aﬁ).out 1 to about 3

bromine kES3HititEIIR pes stydhicghotdiBeri@agh tHeholfisd:. ItSs hRIFFRA thdt thd Brominated
usual |y mai ntai ned at reaction tenperature for a

anionic pedistxaeng pontaia at kaagleabont ébwiie Bomingumers prefepativeirleast et 67 wt%
: f | Ve ] 5 i bout 60
oromine S ERESTREABY {5 86 ARl A BB R oty

the amouk® bK @domnalbivig agentn@edvad He 06kst Rl tealetdringedi e the BREine content

) the acidic phase. Miultiple water washes can be
desired considering the highest bromine content which is obtainable with the process parameters

chosen. Itis pointed out that as perbromination is approached, it becomes more difficult to substitute
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performed as desired. Next the reaction mass is
treated with a base such as sodi um hydr oxi de, sodi um
wa@ adosiopssss and/ or sodi um bor ohydri de, usual |y aBCENS2004/033756
aqueous sol ution, to adjust the reactionpH o a
the lasthgoming s e Adding ever latggsaropunts efpbrkininatiag ygent dedsmiohglways attenuate this
. OH i agent.. Af.ter these treatnments, th L.
aition i OThE SOPRBRE i ety Byt i &1 P o i G of B, per substitution
sought! BARAdtIve, RPSacti@ivhe willligtedRirRtBERomifd @ fnt ¥Wabhfbn a weight basis and
contains, as a solute, the brom nated styrenic pé1yne?
then witlcglgulatte pdnadeadigedlonsts, this avmbemfanclep ifboemiphtisgagest needed to obtain
e d.the .remining organic phase. is stripped i
thesanfs? FRP LSO RS bR AR e ot PETiGiche Bafpe e BEent sought s 65
Wt%, a8 RASTDY irgbled Bf Broflifid PerldyrOMEPAdDnicd GnR AR B Ge MRS Enot includi
. into boiling water. %st&?yﬁe sol veht i rs1 fI ashed of f, The uding any
desiredytejphipmredtc 8xsgpeni ¢ pol ymer product forms a
i pit . Th reci;pi tate can.be recovered by an ..
ﬁ)l(iglﬁél . _esfgftel%amg é%%&g%egg% QVg uaﬂ‘rét?tnée_ fﬁfa?loﬁhl]i’ P%{%’F%‘h‘?ﬁe brominating
agent ané BiyrériidGRlyaer, Rt quanfieive SAMGIBE REREPIERNG 0 Radth8F in the feed
.. dried. If desired, especially in the case of
mixturg has@ot erncylly giseyssedr 1 lyathehmairra¢ whichlis thibe fatgs formed from about
f n be jncorporated in the finished . .
1 to ab@TEHINB o BRRaRAL et 86 SRS ipisdhorine: WAty time during the
feed pegiatl alDtaling R dedd) thdQuaptiehior rE6i MAGEASH eMonEEnidNal lary within th
t he_ al um num based %gtal sts, e.g., AICIB,nAIBrB and - amm e
above-mentiquediranges (Bfis posgiblatorallont fat samsexsarsiaisoutside afsledange so long as
ha _c. been added to the reaction
s oG58 H8p SRR D BESRL AR IS 3ELARD ) A pretmedrange
is fromab@n 2fS wadbout HE®1elof BRInGhNidLagdfit pe¥ hio¥e ofSty¥enic mdhbtner units to form
gnay convert to sone_extent to AIBr3. Al O3, because
the feedmiktpee. o i qanthiel appyesinteds thecese ofsant dmeousa A byosminatirfe agent in the feed

: i.Ges r grade Cl3 i st. preferred due . .
i 0 B NV 95 e R PSS St
or grea@nthamtud beludtb® bvdrall giold fatib @ brdin Pddent f0&nrati& Mbhbmmer units will

ef fect _sought. These catal ytic anounts w || "depend on

result i gxhapgtion ok sjther the heorsiapng/agent gnthe siiyreniogmiemerias ¢ nfisture constituent
it hin t f..fromabout. 0.2 to.about, 10 wei ght i
before %ﬁg%{géé%tn (gfﬁgé gfri]lgf %0?15 1{u§;ntw emeﬁall[yhlé 1sr1gﬁfﬁlére§$o ]?arVS ﬁ]ilea%\gamll molar ratio
and the(feal infr DO teitioSatViBisf BmORTASRhilah Bl @Red tRBuME N tPfl feed should
the styreni c polymer being brom nated. The nobst active
preferably cantyin at Igpst p mpelar rgtiel of hrompine fostgentsrmensnssr tnits be1:0 he

' s wW.ll -be used in the. higher ) :
T R h st e Pur ST S eibifnen fepsontaintess
than 100 ppge(wadight R1sahatdr a8d ﬁpﬁt@irﬁﬁlphhbre_gthw@h@?bm%?&ﬁ@fmﬁfrﬁies, e.g., oil,
preferred. The brom nating agent is preferably
grease, GIBARh Contiag hadiogarbpes, onaindehie fsemercial Iy in the

' i+ ¢ f.0 g n_be erat ed t he oxi dati on, of .
%E?Fpgg}egrgga% elcsisjog\éefnite efgg ztlﬂ% hbépmggaggn,! p?ﬂ}? 8 g]:onaocé%&rpmethane, is
preferablip @ssentidlly a@hy2o@YicoRhinigp REE fHanUDODpni) (\Rfélghtp&e@fs? Svater. It is most
shoul d provide an overall nole ratio of tota
preferredthtiheasalvent sepinin as fittleowatpr astly praatically obtpinablet sy batweash 0 to 30 ppm
(demﬂkgg_provide from about 1to about 3 bronine
substitutions per styrenic nonomer unit in the

fiad yoweible kd corlupr thé efdneidatibiadecattie) Daeshpah@et WithiAlhErange of from
%’:%St rene cont ai. n at | east apout 60 wt % br om ne,
about — opﬁgﬂ@@(}ﬂﬂ. yDesirabkyathe bedoinatiGytemippature is maintained within the range
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brom ne, and nost preferably at |east about 68 w%
brom ne. For any particular styrenic polyner, the
wa@rwangseed brom nati ng agent used in the proceB&T/MB1004/033756
be determ' ned by the brom ne content desired
of from gbeii-d67 Crig abtg 1H°Gh Selbsthyrafivinaé tenapetantes whi i@hthd fange of from about
o obtai nabl e Wth the process paraneters chosen. It is
-10°C 'ﬂp ahavt 83C o Thistl4stimensioped tompriabat ramge povides pariubed the Highest quality
cones nore difficultto substitutethe [ast brom nes.
and, Surmé%ﬁléﬂéj the Braction Heslt praeasds at asuitablyrepivl reie ptthessdew tentmeatures such

t difficul t
that the ficcd HEUS BHEFBURL Brodlb G el THR rossys com decrpospheric,
subatmoﬂpiheem(a‘rlnﬁerpmosph@ﬁd itution sought. In practice, the
ractitioner will determ ne the brom ne content sought
ﬁﬁ: bgoma e obgwiesicardymereniividld HBapeamnajoe by-prodant. The HBr formed

S T e T

reactor cohten®nilids preifarnel thitshHBy St Yéremed and Eés?&l féra%t&escrubber or stored as
mol es of

2{ ent sought is 68 w% at | east
dry HBry, rigeth g@s &8y MitEegenneAndieatsediaf & paldver the reastpricomets to minimize
thepreséﬁ%& ¥{;Vg{ey%e@&nany desired stoichionetric excess. Wile

the Toregoing describes the overall quantitative

In ebme ieatb®HirperdtedMdeiny Bietidd, @B Fidjiro8ieRINtni € styrenic polymer is a
tyreni.c polymer, the qlgant itative relationship
brominaisg Spaec PH]é@"éﬂt}\%mgéQdﬂ‘t AEdNg epniayé of alddastiakeuir®d Wik (preferably at

rally Lxture which. .
least abdﬂl@%o gﬂ g/(g a%lig#] é(re for m??ﬁr%’%%ﬁo@t& o}")aﬁ‘gﬁm(x)St J‘%ﬁﬁy in the
Thermal Eﬁahﬁﬂyé[teshﬂ:sagmlthebﬁﬁaﬁ@ €200 psh YRRk Iésmbly‘lﬁbﬁm of HBr or

during the feed period. Durlngthe

less, andt‘% eé’Estﬁliagg’a]tq(\@m ef Hbr onlass- pswrpdésévr@mnmealmmmc simmc polymer
e RIS OB 8 AR SRS s,
with a thbmn@lﬁlcmjhnﬁo artiailartiopsfegii fih gag EmB@(ﬁlﬁieﬁi@lstMOmlnateél styrenic

d I
e L A RN L
I
s SO 0 PSR AT 8L g S REATER e oty

lessthanlabeutoIfOanpnaﬁ:hunt of brom nating agent in the feed
ﬁtur i ch |ves a mle ratio of brom nating agent
In Qfhes @m Bmlylerﬁmclgatm@mc styteaigepoliagr ive brominated styrenic

polymer %\}gﬁ% ﬁj'a Bl ffnd &)Eﬁtéht% bPGhER: VT8 | refeﬁa?aﬁ%at\}ﬁs’f about 60 wt%, and

at1 ng agent O styrenic no O

more prefe@ﬂil%r] bt ekt @BML@W@Q af) «er&A%Em é(el}gtu@' B %a\;x’élg ?ﬁ%{lch is 340°C

or the styrenlc po yner as a m Xture constit

or higherD pfe@ér8bIgXAAUE thOneE of RBnPIYIRE 34‘03*@,8{0' atb%ﬁﬂﬁso‘%‘ &4 ﬂié)!ré/ preferably

it is preferred to have the overall nolar ratio

within the Rndeesthréth ablie3450 & Mout SFC, %ﬁﬂ’%"#}‘ ?i?eéﬁl'amt%lﬁﬁtgb }'J]che Thermal

all cases though, the initial féed prefe

Stability Testidasanibad hbxeaﬁlfteaoﬁﬁﬂoijpn{ HBE or 1efs, presrhiile 150ﬁ§ﬁ1}§!f BIBr6r less, and
e brom ne

uni t . IS preferredthat t
more Pre%éo?g’gynf@ R%O@ﬁgﬁggI%SSb% dodyirominaled apiopisrstienic polgmer is especially
suitable ©PRHs@08 ol @55e E&Qﬂﬁﬂ @%%P Bleht& Pk RAS! S%larﬂ\?tragrdalgt amount with a

contain no nore t pm organi Cc 1
thermoplastic,polymesrs @artmatdnkyrméfeﬂedlhﬁhﬂleﬁgaoﬁyﬁkm 152 Blr@ﬂﬁnatddr%emc polymer

i ke. . Th ferred, organi c _solvent for the
which is %Iﬁgﬁli %ﬁ{a[caqxilzeﬂ Hhtglfi{jl ﬁ e&%g%’g i, ofjless than about 700 ppm CI,
more preferably, less than about 500, and still more preferably less than about 100 ppm Cl.
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preferably essentially anhydrous, containing |ess than
100 ppm (wei ght basis) water. It is nost preferred
W0 b@s/094885 sol vent contain as little water as iBCT/US2004/033756
ractically obtainable, say between 0 to 30 ppm
aghio paksferyed ¢mb¢canq§@ts tbisenmtl@onﬂna dlantetretardant is a brominated

t t the r
i JOFLARRD, FERSHON BBl SRS Se P L S comens
of at leaﬁrabﬁmmﬁﬂ Wvh, befareblgiatilc@stiabofd &b r}ﬁgre"}ﬂr&igfa'ﬁl}laﬁ@east about 67 wt%,
angeof from about - 100C to about 15C. Mbst preferred

and still mmeaf@r@bb@t Ineat gbaut 6Rewi%An(id a termebstabibinin the THeOGaltStability Test

0f200 p@g%?ﬁﬁsogéersgg&rggerﬁﬁ}t’ elgﬁ]i%l §ﬁ§§{ e ; ac;rlflrgl%djrrgin ga%ly 100 ppm of HBr

or less; eﬁlldr(ﬁi)l BSABgblor vhle, heaetddadingt ﬁ)e\k/f% B(Blﬁﬁ@l%qﬁ cBlorébenzene, of less than
ui tabq#)iyrapl d rate at these |ow t enper at ures such

about 1Q pagierabdy s deansabpmi (/s and mase oreferaplyolgsscthanmbout 5. More preferred

bromlna{eﬁ% ang?tﬁ!ge?xllc Cpolifmgrg g;z ?hg;r g%ﬁgl?ﬁ‘t s%tcgﬁ%grﬁ%?ﬁ%%qqugﬂc Beplystyrenes
have GP@tvyd’lgm eﬁvemgbmécdl‘érkifegfh‘c@hﬁhb"ﬁfngéﬁf 250k 96002y 39619@9 @00, preferably
The HBr fornmed in the grocess first saturates the

in the rangg|of ahputafd§Otte abaut 38908 rAndmnore prefereblyiin the rugs dfehalit 8000 to about
20,000. Space above the reactor contents. It is preferred that
the HBr be renpved and passed to a water scrubber or
I ta0ot@xdr peferiyd Eftibodifhet Vi thih @hiventlds, the pBlybrominhle@3@inic styrenic
can be used as a pad over the reactor cortents to
polymer (i§ prepzipated, @ngp@§gﬁ@r§c polymar. srefemblyaibnominated emonic polystyrene, that
has (i) a HiIhesl g@rﬁ{ﬂﬁ oPht lgiyt glfdd?gﬁ U\;td/ fegel;r%ﬁ%r E@.F%sg Lo E@ﬁf?g , more preferably

anionlr c styrenic polyner 1's”

at least ab@tht)&?EWt%ﬁaﬂdlwill(m()reQ)rﬁéﬁmm l&endtRit 69! (ﬂ) QArmAPQMility in the
wt. % é_pr eferably at | east about 60 wt% and nore
F

Thermal p?rt@qlgf,}a §/t ¢fi 20 pem HBp ot 159, netayabluAd0 (ppin) of HBr walless, and more

et 98 g DA ST ) W Pl SRS H Mg ey

at least abéut BBp/ 10nih £HE m@e Graferasly &Eﬁfaﬁ&ht)ﬁ 0E00nBR M AE MIBFIOR Index Test
| ess. Such poI ybrom nat ed ani onic styrenic polyner is

as descrlb%qdlsé?@?ﬁv Metegpelarredbroginatedanionic shigeniepelyaistof thisembodiment
such as bpélrﬁfﬁQ?éﬁ rﬁ(t, p&lgs't?}en@s lfl TGBE W { ar ?Q%eg%@éﬁ&gglﬁr Weilgl'iltgn the range

articula

of aboutesnb@etb a’e@m 30@00@ pfaf@fam@tlﬁdhesfaylgeaf EbRR 790 to ¥MYuE 51090, and more
t her characterlzed in that 1t has, prior to

Preferablﬁll%ﬂm iagee af dub B0 tocbrue?A.000.f any, of |ess than

R R 4 RO B 61 Ao 505l BB e i

polymer ﬁmlhr&imndtéd alidee serepachoianéS pretdifblp @ bydmhiaated ati6klic polystyrene, that
ani oni ¢ styrenic ;) olymer is a bromnated styrenic

has (i) a bygmyneesorken phe 1?515 a@ubﬁ‘bvﬁ%epréﬁmkémt lggist %hout ehwt’o.abongtpreferably
at least ag&t% %/f)) ra%ﬁ%{l eaS {a %{‘eg%)rgi@én] ?e\%%q%ﬁ; ’[06§/\'t \S\rg‘% a.ngujmmelt flow index of

at least abemm)@l (Dmfn bﬁﬁferh%y\m Il@bt aboRs 35 gMD@Iﬁ{h lafid AROFreRSrably at least about
referal hin the range of from about

p
30g/1 OmHWGG]@,e MelLElout Indgb ges est a5 Hescibpé herewmEen Jnynaie preferradmenbodiments,
4 an d | i
these bromﬁgd ?tfyrcf cggg‘qlﬁ?&[étsugl} %s%?c].]%ﬁla@a] a% on:iJ’c pa%gstyrene al vl: (1) a AE color
value, measured using 10 wt% Solutlons in chlorobenzene, of less than about 10, preferably less than

about 7, and more preferably less than about 5; or (I) a TGA temperature for a 1% weight loss under

nitrogen of at least about 340°C, and preferably at least about 350°C; or (III) a GPC weight average
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Stability Test described hereinafter of 200 ppm HBr or
| ess, preferably 150 ppm of HBr or |ess, and nore
Wee@berssks y 100ppm of HBr or |ess. Suchpol ybr or@TYESZ04/033756

anigni ¢ styrenic _polyner is especially suitable for
moleculgyggeight in thej rapae pabepy, %é@ﬂo iptebautiA O prefaratdy in thasangs of about 7000

o sl 20, L SRT IO ot By DHPARRY LR AR, s mor

preferrecb&cﬁllipdsﬁioﬁd oS thik embsdm@nyp@seseﬁat Iéﬁstlanjitvffdléﬂ(lbe(ﬂ) and (111) e.g., () and
terized in that it has a chlorine conten

a; @ aaﬁ;ilﬂ)opr (IBsand @ik Bramoroprefpiedare cmp@ltmn@f@rdab blylbodlment that
t , and still nore preferably |ess
possess %lﬁt}%eea(gg{}t él?ggh% .

Cl . Pursuant to a preferred

lefibrdt prfidrred einbodinieny 8NthiDihveiitd hdsaRhd BhAE daRidaniS Brominated
brom nat ed ani oni.c styrenic_polynmer, preferably a
anionic srepe RAYRGT MBI pojinstedauEonie Relystyeese thyt has @) ahrprméne content
f prefer o
of at least gﬂé&%@ M %reke?%@ %ﬁg er ag yéﬁtavﬁu/f’ ‘eaer pé%bﬁl 1%?&%0‘” 67 wt%,

and still angte préfetablp aelaastefdunbs Wwied; (iFasAE abRutvaf@, Wedburdd biding 10 wi%
a thermal stabili t%/ in the Thermal Stabili ty Test of

solutionsgshlosokegremp of iss thag gbo 185 Elieﬁﬁﬁa‘sly ies0 thapraboitt 7-med wpre preferably
less than! a%%ﬁ‘s 5; aaﬂgéﬁ? f G va?{%ﬁp L‘yer c e%%lg ng@bﬁ{/&ll@/?z?’ngb of nlgjout 5000 to

about3 OS)OD,qiref@m%ly in thhfaﬁg@bﬁibb&ﬂ’ﬂ)oow(ﬁ abRB 35 OU@ An@ B préfrably in the range
eferablé | ess _than about 7, and nore prefera% | ess

of about ${}{o 3B 05000 AR @om@ﬁ@ﬁeé gmspdimants, tesabromnate styrenic polymers
such as B%ﬁfa@éd: h%%ﬁ ﬁt hgébao'gt}gpfgﬁlp%g@ re %?r gt}'l % weight loss under

rom nat ani o yr enes have
nitrogen @Y 8118458 amiteﬂw)%r aﬂ@?}?lgfétrﬁ)ly Bt k& ab&ieB0E, about 5000
to about 30,000, preferably in the range of about 7000
T(he pab’btdrnlﬂﬁtéal%uorﬁm styreniepddyateinakill anbihet prefei@d @gbdliment of this
gt 8000 t o, about 20,000. In another preferred
mvenﬂmélﬁﬁ EoweRed gpionis yTERiG eRbISH pr%fﬁ@bky@by@mﬁqdan@mc polystyrene, that
h 5 0 6
00 A0 Sn RGPS L8 ARG ROLRS AL BFLE s mor oty

at least abmit)ég twibemad stilahorh pseféiaplyant EHa@trab@&t W% Ntii) @fthexnal stab111ty inthe
referably at |east about 60 w %

t 50 wt 9%
Thermal r%??bél tpfa’gqsg PAAYY e [lfcer leso Rreisyabi 960 #Re et HBF ofdese, and more
e Pl ooy SN A8 At e Pl s

least aboot 23géBninpand etoabd biefdablyap feast abblr 3021 0reiasn R MeN M@y Index Test

ferably 100 ppm HBr or less; and (iii) a nelt flow
as descrﬁ)ﬁg eb?r%ﬁlafgﬁ 15 | s (IVABO AE S0lgr Toien miﬁswér Bpng 18 Wit%asqlutions in

oo 04 o5 U 1Y TR L0t Gy e o

about 5. Harreomegfréferced Mt dimedtsrthe @rdiﬁmmeda;tﬁémarpbmms?fs such as brominated
rs.of this enbodi nent such as

anionic 1p}s5herie ARG LR SERRl iR dSrhaRbago e i At hey have a GPC
weight a\geg%??&%«aéﬂ %\8&91'& pih a%Pée 6irhb'b E5d0"19 Sb&{t 36%@%{@@%%81}{1% the range

I'n t e rang
of about dbaito £buOQAG,008nandmtoge preférablatih thd fhngh ef kg 8006 to about 20,000;
about 8000 to about 20,000. In still another preferred

and/or a &b demperatwe fohiaslonweight toss unfer pivogen ofrianeastdabout 340°C, and
ani oni ¢ styrenic polymer is a broninated anionic
Preferablﬁﬁykéﬁlaboww-, preferably a brom nated anionic

rene,
Apf?ntger eferred emboghment of this invention has as the polybrominated anionic styrenic
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has (i) a brom ne content of at |east about 50 wt %
preferably at |east about 60 wt% nore preferably at
wo e@somBdOUt 67 W% and still nore preferabl yper/ubmas033756
about 68 wt% and (ii) a nelt flow index of at |east
polymer ghserninated/anain stypanéd polaisey patfetablyst brabuuste @460 polystyrene, that

. nd.nore ef erab a egst _apo 309/ 1Qm n_jin_ t he
has () ARGt B R0 RREmeRiRieb v anlishalilod S, gregreterably
at least a6 Gt a8 BAH IR pFoferabH S 1ASUHORBELH% ! Nif) §Mhdrmal stability in the
ol ynmers such as broninatéd anioni c pol ystyrene gﬁso
Thermal EE@\]PEIIW Mpstaf 290 ppindiBragiless, prefierably i nrei HBr d0lassyand more preferably
tihons i.n-~chlorobenz of..l ess.th abhaqut 10, ..
100 ppm bt ARG O R B Bt a2 By erppgonsisting
of (2) méthflen@bbletids,; () ethlbde dichlNidee BRE e&eblatly [(OF bRmblichloroethane, (d)
ht | oss under nitrogen of at |east about 3400C,

. Wel g . )
dibromogjheropthane fRlsli hromodieberpethhon (f) 83iB0@ochlordettiang, amd G@ny mixture of

oo PRI S Sk 00 8
that has afiG&c beonA@BO bdntdht QOO0 ﬁglg OFsE, }ﬂéi,%lfa[%[yaﬁ% ppfh Jrh@ss,rrg&g%referably

of about 8000 to about 000. "Sti nore preferre
1000 pprg orfsesiand 6l meore préfeebbriidipme nt leso s 8B tht chetass, idayy, less than

o0 B e RIS 5 oL ip bt

referred@ompositibhOFh f ent B dsmenrpRcicsR cdshaty tROSTES TR ahd o,
P g nd (11 ). A further gr ef er r@Z’Z Rlend (), () and

of (1), ]%II), and 5
dD; M a@@iﬁ Prdhang f IDhiStillimere prafemedars palybrdminfted agionic styrenic polymers
t ardant b 1 N ani oni c styrenic pol yner,
that posséss & tﬁjl%g onf/ a%i (gggérﬁdﬁ(gﬁg

prererabl’y’ d ani oni c polystyrene, that has
Péitipularlh pesferned ?Glﬁfbﬁﬁ‘ﬁin%d ahiohRAFreAR YolynBs Wehose anjonic styrenic
preferably at [east about 60 wt% nore preferably at
polymers| thaisgre grenareds acaprding 4o thesparticulady orefewéd priskss fat prepasing anionic

s A1y B 5 S o R ERASAALE B
paragraplprieichbfitbhleyalepgsddsbitedaR thid pafagrapidlis Moy d2hel BERR By thR&Sice. Such

. . than about 5; and (iii) a GPC weight average nol ecul ar
anionic sw%polme{ m@yr‘t@rfg@mgfat@mm@@g@t inmdativtute B0h @MDominating agent,

[ bout 70 25, 000, .
B T R R
a bromin&thg0d¥ent. | Furdtethpr édteilddasacRirposk SR %?rerﬁ@ﬁ@l?m@f BrER4RA process,

styreni c polynmers such as brom nated anionic
referencedg mpgley fop gramapleo tohll\ie PatemENot &61B36890.uAsother brniigstion method is to

b QF r.nitrogen of .at .l east about, 3400

place the JEAHE R B Rler 1 MUPHGE a0 18ppEtiip,BR ¥ ordimimating agent, such

admixtur® bbinlr sabbtaaiAly G8é OfiaChidiniidnCcaRAyd B Fd 4 kdactor containing a
._another preferred enbodiment of this invention is a

brominatign sigiakyst apd avsasiated bayidewherepbtherastvenp neddeinafotying the polystyrene

. ' i oni | ystvr.ene, . t hat .ha i) a brom ne
sotuion SN 509,00 ByRG KFHYEER G 13500308 b 36 B RS e o
of them 2B b el brbthindtiHp dARhEcANtBALTead N aboktad8 tppaPRkier. SForMe¥iled teaching

and still nore preferably at |east about 68 wt% (ii)
of such polysieengbrogeimgtipn tyoqess, trheranseriganads; 4o examplaest US. fPatent No.
. [ r.ef.er 150 m of .HBr or .
51852137 PR Pl BB 108 bR M Shrehq pqpger vith

brominatifg| tagédtowm i theeXpredenad b dsdwiabatitl 20@lyEONdnd, solvent quantities of
preferably at |east about 25g/10m n, and nore o
bromochlgreapethapst ;ﬁoafumlgééﬁtad%wcfs@@ plignehistyrenie pelymet bropiigation process,

reference Iiygﬁée,%f‘éxample, to U.S. Patent No. 5,767,203. Yet another way to brominate the
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as described hereinafter; and (iv) a DE col or val ue,
nmeasured using 10 wt % sol utions in chl orobenzene, of

wo e@s/093s8h about 10, preferably | ess than aboupPCTUSzENH033756
nore preferably | ess than about 5. In nore preferred

anionicgrebgaeraHe £or breraodhl ersnpeibang setventaridea bewismerdscataliysh tabe placed in a

. 4N ioni.c polystyre scribed ip this
S T T Sa—
is not pRcédb tiereglifon S¥REEARIABL B &Uh@EadBEDadhfx RSy itihe SrRinating agent

about 5000 to about 30,000, preferably in the range of

to the regstion vesselovhich wisque vipgslgyGhargad withbrempeldbrnethape solvettand a Lewis

. e u .about 20, 000: and/or. a. TGA )
scid cof BROCT PR e MR Do U veB o e o iieioh Rapeogs, reforence s
made, foeasmHbauU.S4U¥nt NS, Pred A 8h11Mnsthet £@8LssFOMbmBRFion involves a

OC. A further preferred enbodi nent of this invention

first strepps campripiag SeNybiione Aaenida sevoodistrean womprisipglapiveic styrenic polymer

] k ORi tyrenic .polyner, preferably. . .
rormeaf QLA ) DK S poR B P BRE L Pe peto s
to intim@ ey @M sueh séanhe Fot faRiHdebBedMctehinl 8f SRR Rt pJ\)Al'?ﬁ‘l%F bromination
about 60 wt % nore preferably at |east about 67 %

processg rfereneq js fgrexpainel tp G, Petgst Nab 6168658 8wilatan¢then bromination

a kS il LNt Thermal St.ability Test of .
methodS KRBT d absbolfbd RS B SHAR g eagiST nd portion of the
brominativth ¢80d1@stpne beyoaiatey ll(glﬂd RPFed B ket &&8rinaPAthé tdacloR8d brominating

is essentially free o h

inpurities selected fromthe
agent mg}%u%agppw@obrst{rgpe frsmigy iesrsordanes with the(iypcess taught herein are

[ oLl de,. and especi al | c . .
fd as s e SRR Mttt . B R Sh eaBd sosmms eigy o being fod o the
externablinixed)mdi substaitdy Hegeof & fororhinaR6® CRERLQHREENAAR usélth forming the
mxture of two or nore of thé foregoing,

polystyr(@%)ﬁ ég],?lﬁpp 9nqith¢i liguidk assopigtedowith gpmtaiystICQQQtnsdm thedn 2@ ppm water
v BEGHD bl B 81 L GBS S P8 . o

further uteifeel taddhingldT3UcIopiRyStyrdne $fommatons bidckssIRifGefdeal 8286 f¥r example,
or. less; or (IIl) that contains, if any, |ess

500 m
toU.S. ?aﬁﬁfﬁﬁ)\g’o 8190 2:1d bgpamanatiqnragyalshheacremplishied by 500mg fraadionic styrenic

. Ly, | 100. ppm C, . I .
oY TR, 52 R A B B s s s
bromochleashetame $oendbnd h) Lewis!avid edislyét! te) moR fhtio dfibro@Mdting agent to

(11); (1) and (111); or (I1) and@gllg&. Still nore .
polystyispefethe &gd apistuspbeipe divnn akasd L drioaiput &1y Fenfurthpolopaitedgeaching of

S.S,- e l. 1), and, (]11).
s 0 BN SR bl ey B K g o207
Bl. polyners are those anionic styrenic polyners that are

prepared according to the particularly preferred
B'Anal gethods forp i ipni eniccpqlying BIr's, as

< 3 & K yren
B850 RSB e A B ST L Bl ettt
solubilityes golvbe sidh dshibttahRak RFANTHTS, the Gefep@irtie o 8le®rbmB¥ content for
reference. Such anionic styrenic polymer may be
the bronpingtes starec mglyIpprg@q aepilyaceampliibes g}a peingcomveational X-ray fluorescence
1 nat i t uch . Lxture bhein b ntjal | . .
cxwe) U8 g ARF RS0 LS LB 8 LT8R P i
polystyreniaiit 60 ynI0THE. e HRBtshe@roageat canfsy a PuNlipEPwdaR@ishestirometer. A

C}_eachi ng of such styrenic polynmer brom nation process,
standardized solution of bromobenzZene in THF is used as the calibration standard. The bromine

HAVHTOIM DA EG 003 I e N

values described herein are all based on the XRF analytical method.
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reference is made, for exanple, to U S. Patent No.
5,677,390. Another brom nation nethod is to place the
W@ri06/093585t yreni ¢ pol yner in solution and in ap@i/KE200€033756
with a brom nating agent, such adm xture being
alte| yoflpleamige the enloratinduiesof dwthadpmiatedsterfie golymers used

‘o . react: Q i RN .brom nati,on catal yst .and .
inthis e B 1 e AR S O < B R e R B ey n casy-to-
obtain kbl@ers)syéli ¥4 €erobézeiid. OWeAEH! 5 tghe 0l1i SUF Ghe B8SRTaRd@ionic polystyrene

with the catal yst contains | ess than200 ppm wat er

into a Yeplysenfrifuge thbgy Tt the Reha alsriadddS wEdn aablorapeazpmat Close the tube and

- out, 40 water. For detaile .
ke SETHRN 658 (TP A9, EPINE e S i o
undisssle¢esatids e Ifl Shaza thepredent, @KaMESthelsbloR for BY @MutdOst 4000 rpm. If the

. 5,852,132, Still another nmethod for bromnation is to
solutiop gytiflaot ¢laer, eamirdeeansadditienal 1P otiywes. Shoukd the solution remain hazy, then

. i: ' i.0qth resence of Lew cid ..
e shoull QR DR s O RLERE Gl i BPbRerapigor sotuon i
obtainddo it fssubidéteddfol adstiggl ih @ABIRhRELAY COLEQUSEH WPBBICSRRYERbrimeter. A
brom nation process, reference is nade, for exanple,
transmisgiopy cel hpzgng 4 20mem tyngersspaglensthis wiedt Hde cakoyimager is set to “Delta E-

2 i i 0 i r JG > “f>or (19744 M b
b o B e PO TR P B i P Splgris determined
as totaltcoldreliffidramed AEN using Haeitdrd1) ayafiSteicaled ¥k thB@0%Aby weight concentrations
brom nating agent is added to the vessel.
of the prpdust gnehlgrobgnzeng serpn ghlpxpbenrent sconsding|te tedormulae
reacti on vessel injtial by liss.] bead feed in
adm xture wi ththe %&ori(%é?i-th%}ggﬁggig the reaction
Vidieaedl SMbiltly Tees Tor ®vdrdniab theehal g&lity 40l estimate the corrosive potential
nochl or onet hane sol vent and a Lewis acid catal gst.

br
of a sapple. fagr Fhraoah Staki i d eslelscisrdg Tor tsefamoprsiuyes dgsasibed in U.S. Pat. No.

R AN T —
is plackdrintr anievatdlein 2060V aEn ekt fubk. SWigRM GesRENS sid@per and Viton®

brom nating agent, a second stream conprising aniohic
fluoroelgsipmss tubing tRaeyt tybsineennested i g nitragen sivge lina with exiiigas from the test

R e ——
flasks daoh touethinitet 200 @l of @ACK NGOBL arklUE Bropk W @RéfolPIRhMBBI With a constant

) brom nati on process, reference is made, for exanple,
nitrogep puepeSat Pat BGFHNthe B5168@he5B8hedted and00er itvraomioltan isaht bath (51.3%

, brom nati on, catal yst and associated |iquid
KNOJ%&%}?%\I@ dor 1 hmiinics dellayed by Sanipygtesiabambient tgmperature. The test tube
tai L oahhen i iquid.is fed to a .
oL OBb0 1, A (ks 7 23005 G4 LU i s
nitrogeA f&@h i di#BnAl11 0RhOBY withQhy Sthyfya88 niRi R J08°@SERHARNGGe test tube,
Wi th the process taught herein are fed as separate
tubing std gandispasivheulestaes aH| rinded ewith dsiowmres Rvdidie af@ gy Ah& is combined
.Streang, prior to being fed to the external mxer, are
quantitalyslst WHb e So}utionsn e Thres caHestion ke atba gapmbinedygolution is acidified
ith 1:$ With QY1 ! 20
it PR 9600\ O, RS SR BRB rR R0 Al teo
670, 716h&l36200 eguinnieat).erRdvettamen chleelatedoasoppinhEBY, gl MOE and ppm HBr
. brom Pﬁgl ng agent contains |ess than about 100 ppm
equivalgpfs a5 folles™¢ 1t her detail ed teachi ng of such

VSByL 1 098 (QhnBlAsEsS, reference is nade,
@g}rn exaﬁi,m@& ) RanBLG 5,852, 13 1.

Brom nati on may al so be acconplished by m xing the
anionic styrenic
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pol ymer with a brom nating agent and fed to a reaction
vessel to which was previously added

Whe@soetsBdr onet hane sol vent and a Lewis aci d cBCHUFHN/033756
the nole ratio of bromi nating agent to polystyrene in

tHP@HEé&(EP%xE%l)ﬁhTD@é%lMﬁmb]@w)l 1 to about 8:1.

[ a uch poI ystyrene
%Enmﬁ%aiel oﬁalf)rrltoc gg%{;@fﬁ?elﬁg/& for exanpl e,
where EB()d)JrﬁnL RaneMO,Need & réfth, effeBpdBht x; %nd’f\l"ﬁh?ﬁﬂle@lﬁﬂr o BER@SIS The tubing
or pol ybrom nat ed ani onic styrenic pol yner Brom ne

is thorwhb’efiﬂed ‘ch] éléfoﬁelbhﬁfﬁ@ttb@l ngxtanahisis. goich day befoss/thedusicsample, three

cmpty Gl RS A o R LHAL L e BISL3E e cte

@MIWEQW@EE(& Nolectiaf Wi SR NGhe M S TN NvEreRAKMART By GPC using a
is easil éﬂ)accorrpl i shed by using conventional X-ray

Waterspmegdsl 848 HPLE pummrand, a8 Heteefiges a h@rSSIéﬁ%frﬂCélvamdegczl%@eatsr, Model 410
o b bH5 50 S SRR OpRRTEDBHE 34 o e Wt

uStyra@el,Pmd/Sl 11050088 %480 06000 tA, 0Bt QlitosAnplerREa hBERddzu, Model Sil 9A. A
sol ution of bronpbenzene in THF is used as the

polystygenieistandanddi.st B0y waseutipekyvisedbtowstifiethe amaqykwé dle hght scatterlng

L R T R ——

d1sso1vbfgoom 520,600 §loY E@ipl6 iD D) MIESSTIHE €A ni ol ghdw oF thid\66REibA M filtered and 50
Is again made of the ability to dissolve

wL is iy P%?ﬁ‘ prathepolmgiise rihe spprrstinat was pnadyeed usinglspfivare provided by Precision
ene. Wigh 5 g 0.1 g of
Detecu?ﬁ k&(gir%!é)?nDnzz)tH QE‘ %‘?} Sg%lkeg{ng?fys yY’ ene into a 50 nL
ddetchictilagd thedverical M Hatueh Wage ab&theddfl addor@ancl whtttkhe equation:
chl or obenzene. O ose€ the tnbeg and shake for 1hour on'a

\Mhb%tléath‘?}Pghaker After the 1 hour shaking peri od,
exam ne the sol utionf Mynﬁ{ 1ved solids. If a haze
I W RORLY)

resen centrlfugethes )onfor 10 m nutes at
C%%%%—@Hilf the solution is still not clear,
redteied HES c@ﬁhp@ﬁﬁ'bﬁé &b inkenfbA H&l%?lél a?)n:%# .t C?%gie Cfetardant synergist.

solution remain hazy, then it sh
Such smsrgl@ts iarectypizbllye used lawmuatsesuvhathalrihHMghtIer bbWexrerretardant(s) to

synerglgtelg el ! r%ﬁgeu(t)f:_%ﬁptf L%gb %e la@ﬁ gg erghﬁ( é tra%%e o(% about 2 to about 4.
Exampfep 8€ 115186 %tﬁﬂhﬁf@hﬁrﬁmﬁ 11‘id11§tﬂ§ "Ehf’ﬁ‘e @Bt Hﬁktlﬂ:d {@\o’lhﬁ‘@oﬁ'y ?r{?)xﬁHQ antimony
transm ssi on engt 1S USG The col ori mst er 1s set to

pent0X1d§)eqodamEa1§bnona@, pet@@mum @otioronats, DEn anidet andgiineberateor

e B Bicast piBresCY sRemienveF Bribe foeTetisiang Shhpeppositon o

impart esiréd pedpRrtles 36 He@ad pRdutNCORO W Mbrd&iclREditives may be made part of the
concentrations of the product in chlorobenzene Versus

flame retatdanbfibercenwositionof whegnventtm Tlor additive(DEshou]d( B yRsen so that the

e DR ot O R T
ExampRf ofsusR AR i8vestiN@udtRIdFRk aStAR bllldhta)é d}@s%qd'p?gtﬂéﬁg staghf"zers including

test procedure, describedin
heat stabilizgtseand; light h’@bﬂ@bﬂso\All‘trﬂUOIﬁBtmbetvrbeEaﬂhommcpt egan$s lau’qugglng agents,

we31’£hexg:jp1‘3)oh§:1§l tagentsA a%ustap ity age S, Sfaﬂgrs, lubricants, antioxidants, dispersants, blowing

agents, a release agent, processing aids, nucleating agents, reinforcing agents, plasticizers, and

additional polymeric materials such as elastomers or rubbers.
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(r) is placed into a new clean 20x150 mm test tube.
Wth a neoprene stopper and Viton fl uoroel ast oner

WO 25095683 he test tube is connected to a nitr OPETURNYE33756
line with exit gas fromthe test tube bei ngpassed

disberlddepeted tha peiaihoidhokisied eptionphethdt Hgedssntnark cpmpatible with all

e B TR R A B o
ioxiddfatshnegieq ixsgembital 1 inbt Q@@GFAtiBIEIEh @bl lenGlddephthflateest
ot ?oﬁbznig tI%e_a% ed a? .3000C itln a rm?t éﬁthéalt bgl]tjht (gl. 3%
KResrmpostiongeidbls ipvntien afgornaxe optionally\eeutaby apohteteafbmroethylene
: ' t - Lhe st tube contaj ning t
T L R H——
- processapchitiie:, syihads irkisidrBor ik S io 3 dlymbliZ 888 NarfdOdre #éhdily available from

additional 10 minutes with the enpty test tube in the
a numbgpefpronygerciab gaucesTHAS pelytetrafiyeroctipiénegesindanayake selected from among

those rgéﬁ%of?%\éﬁg ?aﬁ&ﬁ?éeg?ere‘é‘ o?l Iol I er}isz%?lloﬁnévpscgﬁ%éy?cdef)%g@%tuggﬁ the desired

nse i s~conbi ned "quant 've :
disperstbility thaanseristics 6fthe PTEE r&al, itesid cesabil@pksSwelTAotRAY ?ﬂ@ﬂ properties

. solution is acidified with 1;: 1HNG3 and titrat_ed Wi
which mgayhe ngedgO 3 using an aut omatic potentiometric

]E_a-' E t. Egm 70, 716, 736, or equivalent).
D. Car 'ef'[) hﬁgoﬂ\‘l%lﬁ og ed as ppm HBr, ppmHO . and ppm

fiBe cadfist bRIn€N$ forasd fiinh @Gedi@RYOBprisingER) at least one polybrominated
. 1)(N)(80912)/ (sanple wt.)ppm HO = (EP 2 - EP |
anionicj S)tf(rﬂ}l(: wbgqgr/ F@grmﬂ @emqlgbr@tpma}tg} agiquic\yrenicspalyfigiPhas a bromine

) . = O A
DR ST R FELR e AR g et

Compoiidie (tiyhiagpdndiade bk anghtyflghé edamdahhand 4 rs?ﬁih@?is@ eQT®Rscribed for the
the next anal ysis. Each day before the first sanple, _
compositiingthe gpsrigr blerdsrinayeadso eniipasllneentpinrsonventioankadditoves, including, but

: e ' 0 | dual, hyd n _halide.in.the oo
o QSR ScABEE g0l WAL G808, BB gHAE g adiionn
polymediahiaesialyesueh el @itditets by rubBézs Uisihode, WadILARi RES) shedld be chosen so

punp and, as detectors, a Waters Refractive | ndex

HPLC
that the fang raiardanqyigadethardgsisahe propertes efthpcamepesitiarrare hoftacdversely affected.

' y el PD2000. The col unns were
The ad\agl?tgér cglf shﬁ%%éﬁérg)gnfag j\.)s &I\%’ﬂlg{l@?@ 88 Camgoy s’ %ggﬁomﬁ;@ﬁ of the flame-
retardecafibersmpositionpwhide DifRezY theMetRkivSleffe@é\th# high-melting components

ol ystyrene standard (Ma= 185, 000) was routinely used
usuauyﬁ%"e\/é? 1hey pregsttigscur acy of the |ight scattering data.

r of uran, .HP rade, The ..
TR MBS AL U B0 96 [posidons o
the inventios ppgele@rddrpolbrothinatetl ahifnic Afyradit PeBimaé atdhlSo as described above.
solution is filtered and 50 nlL is injected on the _
When thesiynergist andier RampsaetsrdaghhagasmelHag s eqftqmsmgw@mmm the compounding

L TR e —
polymenr/gdneedlywetnprisdstad lcastchbbit ACWEERHONCE the bdiriehBleBAURIre Preferably, the
polybrominated anionic styrenic polymer comprises at least about 50 weight % of the carrier blend.
The synergists are as described above for the compositions of the invention. Any synergist or flame
retardant that is high-melting can be blended with the polybrominated anionic styrenic polymer to
form a carrier blend. When the synergist and/or flame retardant has a melting or softening point

below the compounding temperature of the blend, the polybrominated anionic styrenic polymer can
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M WPS Theoretical MrPS =1 - (wt%Br)(0d) C Oher
ingredients Preferred fiber conpositions of this
WO posf9ieeh contain at | east one flane retardanPCT/US2004/033756
, sypnergist, Such synergists are typically used in
comprig f?@ﬂé%ﬁl%%’wﬁﬂa@cwgwpnd-ati o of flane

r : i is_in. theange of, about 1
FRESARER) kR OB Bl Al 08P B pporene nd
antimoap aidxide; bloaitptedeanidnid pelpRyleat andlantimei edlokide; brominated anionic
include, but are not limted to, antinonytrioxide,
polystyfane ngRy pOMWRI ANtinaerAteim and | heorairated otamseiom polystyrene  and
' ' He) i bo e. O her . ..
e BB 0 0), 185 DO Lol VRS i anonc
polystyreichndatmpicilibberhing 0omemtiof ksprotithatepe0 WidEsinic@drom anionic polystyrene.
.properties to the end product. One or nore such
ESPCCIH%’dI?fF epied carier hlends ke hape inpwhich dhe [baerainatedaandenie polystyrene has a

—r it | i nyeat.i addi tive(s
it 085 AR 0 B 0B PR ol e
@lalvéer bitmels tralylbe foimgaeyt ménind MeltieRTPgshdri thd pallyBrdd@ihated anionic
.ad\ierselg af fected. Exanples of such additives include
styrenigRAlgpenagd Higertcseist aur/ oz gthexidamersiardamy s other optional ingredients, if any.
j ' i td.zers.and, | i ght
mhepoB AR onAEHL A HEE U ARELIEF LA e i) an

other irggeiitngs, ifmy] haght adiedgethcslevioeat At Briath HEyasedt e melted, where
anti Et at i (i agents, fillers, lubricants, antioxidants,

they argjiapkanequy ¥mugdapd s lisd émtag’rreg), ple peeted teggslrar and then mixed. Another
' ' ' [nfaorcing
o e B o E A B8 AEL Rl PP st andor other flame
retardamta temedd che sfibhmasoralaiig tiepetydrahinbidRaichid dtyshRWollh&, and then add
| of the |isted optional other

noted that not al
the °t11?rr?§%§6‘f=é1ﬁ‘ﬂ3§g’a¥i’1€?ecr8ﬁ%‘ﬁ@U@Iféelwlg-h al | of the possible

' ' . i ] Xt ures
S RPOh BRI O SRR A, KByt
retardantsamglesiberadptipnaldhgredigpatoayl e (pr)iixeel sl thyh 8ded together. Premixing
er epht hal at e. T?ge conposi tions of this invention also o
of the Cf’iiéWgSﬁyﬂ“é ARRPhpsE Hi goRssary, ped/isapt Brafemsed el e pelgbrominated anionic
. - PTFE} .resi,n _that .
sornid 3. RS RO A0 LAY ABRDMG08{ ELER 03U P ot
premix¢ception Quibe nsaliihg, ascle Pronsiking eh RUSEEN S @Mixing machine, such as, for

[ ' ilable f
examplgf)f{%%gcrzllgﬁi ?r{é%%];@xp ¢ farégqy: %gigtlhé _hgvgl pa?t or(?the gr%?e‘gf of any or all of the
compor%%%%%{%@%ul%ﬁ&@@ﬁmf &6 £ ﬁﬁht@.tﬂ@lydigg%rglz)lggﬁ ](&)b?edmfxrt@rncr: although this is

resins havi né: vari ous .
generallyoloy neressaegt.i on (vi scosity) dependi ng upon the desired

| spersibi]ity characteristics of the PTFE resin, its
ﬂlﬁ 2@@@3@4@& o ihe Y olthe gokdhromiaied aniopicaieericalymer and the
;why D. [ . n e
Sy e e S an B Rhfer S rRlerhe 6 iy e e done om
compowdimgregeipngn( suchas elgeastvimsteew ektyldearorndded kneader.

When the polybrominated anionic styrenic polymer, synergist and/or other flame retardant,
and optional other ingredients are melted and mixed together without premixing, they are usually
heated until the polybrominated anionic styrenic polymer softens or melts, and then all of the

components are thoroughly mixed, after which the mixture is extruded. The melting and mixing can
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ani oni c styrenic polymer, wherein the polybrom nated
anionic styrenic polynmer has a brom ne content of at
WO e@somBdut 50 wt % and (ii) at | east one syneehUS1000033756
t |east one other flame retardant. Conponent (ii) may
be ConaHGFE Yengsbeh sEpment 4y @ singleenmylinle senevacs gé.gt,.a twin-screw

extrudéSa B8 lchgd L %Hﬁe conpositions, the carrier blends
may al so opti ona}1 y contain conventional additives,

| Axcthe dompounided extaidatd exith €@ dofipot@lify mBChRMBEMRE Sxtruded strands exiting
stabilizers, ultraviol et absorbers, antioxidants, and

the exteyde die R alie-136¢ petistived whiledhe mixdursiscdoolps. eWater ornding oppir cooling may

e A | L s)..shoul d. be. chgsen o,
o ol 200, YA OB B 1ORER o

RIFOHABIyt the Syadr térh | {1 ’ g
mere paf f ec{y ed. Thé tadlsl‘e éﬁt?ggggﬁgﬂeg&% og g% g ?dzﬁﬁ Zl{s/mlresprteﬁeé%bly’ a spray
of watdniighsede Espeoinlly prafermneiis airrayliia®o bhwiag b sbkahle air upon the extruding
: Egager etarded fiber conposition, while mnimzing the
carrier hleg b pardicakarlx éxfhgnlﬂp%}ynﬁﬁggqt] apaieL qth@ f@gm@dmt iy bightmglting. When
' LDeL : | T ,nat ed ani.oni,c .

L T S YR R e T E—

anionicqmiysbgetd i IaBOLngOf/J‘kﬁ les3\of (el cartier bfeﬁlﬂﬁf h&sibeen oberved that the granules
ol ybrom nat ed ani oni ¢ styxenic polynmers are also as
fOfmedgts%%ﬁ %@Ueramwat%@??% w@%@p@tw ahwldeh thigmay occur is expected
ithottSti il beRSn L i i above the. . .

vt S SRR PRI O 508 UERLARR A BBl ioni syrni
polymeir sbédgin-theddriierplend. non- nel ti ng), the pol ybr oni nat ed

ani oni c styrenic polymer generally conprises at | east
DS SE o proaucHe; (J_}_ B et (H PP E lti nd I\/br e

oLy £ he palybrami oz Lanic styrenic .
I T em—
anioinic atyrdnér pdljmedare bokeviyne igirsdss tley €s@of SRS6ihE FREhcRRM ant fibers and

for the conpgsitions of the invention, Any synergist _
filamens. Qng,%et}ag)g}r&“gﬂmng 1faeh fibers jog filaneanty \sp dzerehewhichrapeeprises melt

RTY | ' 1,00 reni ol yner to .
e e —
anionicrsgtremicl @olynieas The pellybiongnaed sobdie BiyR@iddebRindd 8hOWbtdisine content of

c oundi ng tenperature of the blend, the
atlea“ﬁﬁ&‘gépdﬁ[yﬁat ed ani onic styrenic pol ymer canconprise

. i 0 j nd. .. Preferr.ed
(B PR AR b G SRS BB Bt
other ingreidiemis; iffpay, ysdyyread dedo theaddlvicgvmont fin @kicHhePire 6 FeheRed and spun,

ni oni ¢ pol ystyrene and anti nony pentoxide; brom nated
where thy %fﬁisﬁmﬁl%ﬂnﬁ%li%ﬁf i raisr GpretmeR o gaelteddagether, then mixed, and

on o500 00 O B8 Yty s g by mling o

comporrent, aomzlyehe fitsbrfbveming pelyien ahddéestidaipl theiothep ObniHEnEHE MSually while

.. ha(f ah,ypi Séiﬁl br_o%i nﬁ content, of approxi mately 60wt % )
mixing pag pEng, SCHRFYHY e Belyatopingied anpepie sty Beni polyares thefber-forming
th [ : L \Wh 1 Nat

BB 1y 3188 0,8 088 DAY 15 FEBTAORS ety ogsvr nd
then extapgerdo>Hremixéhg/ofdBe dtymfatieresisoomsually Bedessag) yEl iy hengreferred.

rrier blends may be forned by mxing and nelting .
ssrofirom Raieg 81 e me e i e Sesph B Gerpop A polymer, and,

if desir@ q: . i | e . .
if desirélf ﬁ)el?:? i 3 IQ(%%%F %%e n]gr@fgfg%rg nl?fsotﬁ %Ig Fﬂeaﬁgﬁﬁné, whd&léhilxﬁgq:an be done in a
mixing machine, such as, for example, a Henschel mixer, a tumble mixer, and the like. A part or the

At

entirety of any or all of the components may be pulverized in order to facilitate their dispersion in
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The pol ybrom nated anionic styrenic polyner, the
synergi st(s) and/or other flane retardant(s), and
werhsnisyr edi ents, if any, may be added to theCTIES200€033756
or zone in which they are to be nelted, where they are
the ml%‘?%ﬁlﬂléﬂ%&ﬁ@ws gAngialy apicnesessemd (preferred), or nelted

o R By RS el F 81 A g eemfhastiopolymer,

and opﬁymz& roies ingrediéiits art snbjectel apeneliah ithdurt pRefBlihg GRSy are usually
them nornmall y t he pol ybrom nated ani onic styrenic

heated r}&“}/ﬁlﬁ polyReprpipaigd &a@nt%@yr@tlmpolmelt prehibeuBloer- foyrrm thermoplastic
th
ol AR, B BB HE 5 B 8 i

is extrlidednﬁ‘ he efeitirbeeamid, mixing cah be torfuticd Iﬂl&hlglsﬁ@{ QRS e{maYBQﬁ)ury mixer,
pre)m xed and then nelted together. Prem xing of th

an Opela F%}lel’far?g]%%??‘é% g sipgle gy mulinle pargw suieedescand thelildel s not
%ﬁ;tﬁér a‘ﬁﬂroalél]; gc} %grpg%L %69@%5318&1 & %ﬁpsln%nalaﬁ%l ﬁ%ﬁp&%ﬂtanionic styrenic

polyme&rao:id aithersiesplaseid fibet-foemingn@lwadras tesfome REREDESH, RbHR4lly a mixture
Q.the nmelting, such prem xi n?t can be done in a m xing

having r?élégh ?@Cegtﬁéwnéé ther fgmesselasang (the Pplyhepataatedrianisnjc styrenic polymer).
u d e. [t~ Or t e entjret

Typ 1°agn§% opr% gzll’ o t en{cagt%rr%%%cléﬁntasre nralcbil/5 IE)O Bﬂllyvrerni‘ ted1 Xmomc styrenic

polymamlﬂfarmoplastﬁcacﬁlbdrtfatnang heolym@di;s petes i BPidal fafies Mhoet W00 and 70:30

althoygh. this is generally not necessary. The
polybr%%@ﬁ AR Sranifepdlymerhermaplastip éibybf%mmmpéb’nml (6Hirgtios are by
t I t her
i HESELE, BEDATPYS B0 ol e SNIRY Bl IRALIL pODEE ) Rl mopsi

ﬁber-fdlmm@p(dymar cam’pmamdvlﬁ@ Ropig9nEft 1:99C fWEé&L £s5@nergi@t {sWnBluded in the
screw extruder., or a Buss kneader. Wen th

masterpaieh, b Rfii FRRPERIORRI 67 cbest 4€enid0 4910, nﬁql}’erWQ?ltgﬁ stanionic = styrenic
I naI ot her,

ot AT A SO LRI P o o o

varied ypare middlygnd tidweot lmnmdlb@ubé prgsdneadetle Byﬁelrélstt Mehe masterbatch is later re-

br nated ani onic styrenic polyner softens or
melted qlh}t{-%oreg e{l}qgﬁogpq’clc@ﬁ)eﬁ—@}émgw o %t/cs fogpan end productw1ththe desired

ratios o? 91519 ﬂdﬁ(ﬂf’aﬁ& gxerlﬁg lgsrtlc‘fﬁ)' Wﬁﬁr %hls 3) oac Udege used in the

t|n 1 Ng can e CO usSi ng-suc

presentemmﬁnmﬂthamf@f tlseé arbgi/@d@icnb&tl thixid g8 &8 6 EWORMr Eié@ﬁéd ingredients, ifany,
a twi n-screw extruder, a Buss kneader, ﬁ

may bejaid toAle pREBEHPbURRLEF ke nhen tioarnecnnicd “blond is mixed with more
of e GETRGHIRE N e OOV HIE, RS HAURR B PSRN s Bippomane

extr e are
machink sthe extredbd stahdy exitiigy thagxtmideddic #edld-fage palethed wh1lﬁ the mixture is

enpl oye When ter cooling thetenperature of the
COOled-V\gBE?‘y‘iogéwﬁ?eéF%‘? H’él“&aﬁtcoq)%mab%\%ﬁe 60C;, nore
fo)l?é‘nefog% N%gg%‘? %l%eﬁtg %ﬁﬁe? b e%dk nth[a I}foé’r— gﬁinl%f thermoplastic

polymensadbjeEspmanelt d;}'ympngﬂfvﬂh ] eainelsalaidrof ﬁﬁ@inlvéhglc{nb YOticnl idgredients can

be added 47 {5 apiat LS A<sHiEh FEHE By RISt (At biider The aibods for forming
fibers a.ﬁ@fi fétfrdn? cA?hQII'b'lé]rﬁlg He?ﬂ?ﬂa\é\@c@tﬂogﬁﬁgﬁg}g&%ﬁﬁ&ﬂfﬁ & process for melt
| nt(s econes | enougn, [0}

ting 1 ngredi
spinning)eqanbeomMamd alnfomid styrewid polymer and a thermoplastic fiber-forming polymer.

As is known in the art, fibers and filaments can be produced in a variety of linear densities.

Typically, fibers and filaments with a linear density of about 2 to about 25 denier (about 0.22 to
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ani oni c polystyrene is about 50%or |ess of the
carrier blend, it has been observed that the granul es
wo orosmeseBENnd t o shatter when water cool ed. TheP@F/E8108€033756
ratio at which this nmay occur is expected (w thout
about 2.7 tek) ﬁ‘@ used e tepwieueibywaviee.cmyl knittedifalrjcswiFitters dnd filaments with such
ani.gni ¢ st renlc

d
T T N T —
the blendsl BB ytebRikEAH ark ORI O tdnl OfblyrAsts %Jlﬁttﬁé%nfb‘bﬁ\éil@ﬁﬁér&t‘o[gféﬁfg polymers

| ower viscosity and greater thermal stability of
allows np@loﬁbﬁbﬁimdtﬁi@rsamdoﬁhn@nm(yb@m|1aiqntﬂryoné¢sshtodambdamaﬁ Of course,

fibers anh%éérgeﬁ ﬁl}éplee gﬁﬁ%? f%tf&%fnétr f}ﬁz}lgg glgeg ar da tg)rlgle gpecgdsuced, if the
applicatibh tAMLdrSutls a&alkeocess whi ch conprises nelt Spl ming

g%) at | east one fiber-formng thernoplastic pol yner,

P, qrr%)ﬁbsts anéafslamenié op iy ipventiondizea hncm‘rdﬁnSIB’tly ﬂmange of about 2

to about ﬁgldg rr more g (ﬁlet ;a%{an ﬁg%ts%gd ?’2' Om ¢ Sté]]%/g S }1%‘( %—Wem the range of

about 2 to by Qﬁndﬁﬁiéﬁih ﬁﬁicﬁﬂh@p@l? ﬁf"rheﬁecpéﬂléﬁﬂg ¢ érﬁhepolymer is a brominated
fi ber-formng therno ol yner, grot her

anionic gohgkyegnentighly preferyediijerpandy Eldmsbntscard: theselavwlieh tre Hoewe density in
' ' e 51,0 he e wher e t hey

the rangd, B WRLEL R0 Fs BRE £ b PP PRt BiPa Pz g polymer is a

brommatl&& hﬂheﬁud aesthene hzixh@a brox@h conidet (Sﬁ@féaﬁ’é%&i%@@ ool '%@en more highly
flame retardant and the fiber-formng polyner may

preferredolls &vdhed fhgmend qr.ﬂbgr bh‘éhléb thednemine aootemhisl ay lepsteibout 68 wt%.

It fs a?%on fe [ Wnﬂglua lnéerfﬂ%griﬁlﬁaga g% Iénl.ﬁgﬁlglnaitensmn process, and the

elongatlo/ﬂat asaedityehyviof, h\@ndlﬂls WHRrs8 83 sia Bk e BibASHIS ininydx@1 X tension, is more
ynmer, the fiber-formng thernoplastic polyner, and

lmportanbtth@ et shemaviscaghebehavios. iy el pRiBhimEx adl;rOWbtemolecular weight

d th ded. . Pr.
dlstrlbut1gﬁg: {eﬁa tE) %ng; Z&-Ihs ?ﬁlhm"fllg,oa%ntd E f( aﬁg@g%%tg:u?}:%agh%aq ihéghﬁatextensmn rates.

This leadsrteflﬁégh@dmeltfdriéﬂtdﬂ@hy{ilhﬁm iR s aEH RAIACinHiYHe pten ﬁber or filament
ymer, the fiber-form ng thernoplastic polyner,

Oflentathnﬁ hlé]é@" tﬁ’é@lﬁ’oﬁﬂdé@wﬂr@g\?eé@l dity. dn gerdrast, breiagd mlqwlaoweught distributions

tend to bk I}r?%gf‘th’mm% %‘(%&J ﬁencg glgorpg @" : | t§ %@g&ggl d O% grlaét}rjﬁeiaé Ezlgﬁh sgmnlng speeds.

Thus, thet ldz[fhive’ mibkeelilar &Rt esthiblifon oF tﬁ@ ﬁ)blygfontnlﬂgteg '&ﬁioﬁﬁ:t ¥ty9§n1c polymer
or all of the conponents may be pul verized

impart sigaifisant gvaripgsst et et prefessig syfeflameretirded Sbrisxand dilaments of the

0 eneral |y not necessary.
mventlorwﬁ&ltﬁgpo%mb%?na%a "4 & ni oni ¢ st yreni cpol ynmer, the
Thé hibersfamdrfilagents oF fRPMASHtoR, Atk YoBed, 8HbeaBih&Nalo threads or yarns
ot her _ingredients are subjected to melt Spi nni ng

for produgingfabricp thatiasg wgyen @mlw16¢cb1nmua¢ntgﬂnhlda3@1@ poeresdes t Hihe fibers and

L e AL S p—

the fiberanst fih@Redk! m@ff Heh @sédo Bp QRAPofiers OFt BIBARUGRHLY offeX eﬁ*bers such as
2iter which the m xture is extruded. The nelting and

polyestergotpm plends, that aisru tn &rmféﬂn@ r@nWhV@q wWqyeRrar kaited fabrics. Fabrics
I neader

or textﬂegﬁllﬁ@éji?/ en%ﬁéﬁfébvsrggl}cﬁﬁlggleﬁg o% 1:% ]ﬁlé’e 1%1 can be U.SCdsl grpetmg (especially

in high-pile carpetmg), curtains, draperies, blinds, upholstery (e.g., furniture, airplane seats),

tablecloths, bedding, wallcoverings, and the like.

The following examples are presented for purposes of illustration, and are not intended to
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Anot her approach to form ng conpositions conprising a
pol ybrom nated ani onic styrenic polyner and a
w0 bh@soesBastic fiber-formng polyner is to forP€HUS2004/033756
mast erbatch, normally a m xture having a high
impose lgmHettars patinercere afifbisfineantionet ar dant (t he

pol ybrom nated ani oni c ol ymer). Typi cal
proportions in a mast er@%mi)% 10 pol ybr om nat ed
Tani @eli Gpighiri€ BpFarob,ydrRsd ﬁdl%tﬂ%&h@ﬁ:&épﬁtﬁala@@fs Ifnﬁfem Wigh the desired
pol ymer; other typical ratios are :
amount qnﬁpojoﬂ]roxmnaaecbaimamcstyrmns pylyert at z&@Pgme?c,tdmdrﬂli@mbmadx@uded into a

fiber-formng p éall rati os are by weight).
water bafhagstrands. The ﬂbﬂs th@ﬂe #re Weory torform adebed. Anicvaliige flame retardancy,

o SR8 YRS BERELE015) LGSl L Mt o e

NatlonaISE/ifbeFlgte‘étloﬂlSAxisB@ﬂatid@ dId fhe NFPAW@I ﬁ'zrsb @tZCllﬂch b€0 inch piece of cloth is
Og &ﬂrtl ons can be, e.g., g/brom nat ed
stretche cga E@W@ mind hyag yw@palbh eTfrmpllea%Qﬁ febrfi¢ tygnut thovenfonghs of an inch

al ht
oo 1 PRRNTREUR Sl 00 8 St ShESh i oy o e
measurell N@o PaSIRODEFPA - 700 @e B yNRBGHST sholiienavB 8 [deih BatE Bme S zero seconds.
later renelted withnore of the thernoplastic

fiber-formng pol ymer t BXAYIRB&ehd product withthe

L N T A A—

is addedttdr@ nilRs @Rl on (‘ptﬂj?dmﬂe) whil felffs dxtidad ey Bivel ebessi R ehments. The
m xi ng nethods. Gther desired ingredients, if any, nay
fibers or Ebarre?@gs@& lsitieddo Eamedabria femeresrdansy isaddtedis nubJ ¢nting the fabric

X with nore of the
tOtheNI?Iﬂ&%%{S Steﬂe?ﬁr%gglﬁ X% %g pol ymer. As the conpounded
extrudate exits the conEumggmchl ne, the extruded
strands exiting the extruder die are die-face
Ipamel spinaigpnpeetes thegesitadreaauat efmelbtmineted aniogisistyrenic polymer

s scaca LB NGERY i AR T B0l LA O v

or ﬁlamdltskwdf WoRdBA friefabRO) 86 tVAuPNOFINNE FethrdafiyDihg FARR i Subjected to the
spinning wwth a carrier blend of this invention:

NFPAJ%‘ESFSWQCS%E?%@* Bxpepledn be added at this point, if
desired, rather than asp %l\g @kf‘f he carrier bl end. The
met hods f or formng fibe E | aments fromcarrier
Fol e dslloi gz Shitipliing, @ tiviiosRe b @ity wiesel] PRSsck&s W co-rotated.
process for nelt spinning a polybrom nated anionic
Die- faceﬁey?wﬁen YRS #89d- a k@OHNE MEs THiE1 Weter.cwiten mray,orrm Btgeam of air (air-
P art nts
cooling) PN FRfudef Kol BgSER Whal e bty Yot plBED Scrod. oELFS0MS sarmples o
s1de-feed'Ey pzlas: abddyin ddadyesiioansith tHe&Wﬁ{lE&eW dxBruder! NBas d@l@éi‘ﬁ/iste)étated each
of about 2 _to_about 25 denier (about 0.22 toabout 2.77
sample wag wptegceolpde dV Frigus ﬁéwmhfomlw@mplms fgisumgirized in Table 1. The

T s 2 -

Corporatid:n The b@h}blesg&ﬂcltlhal twn()@%mﬁﬁﬁmed nlordé pblheyRhengs (mﬁns 1 and 2),
ybrom nated_anj onic styrenic polynmers with

which ar? H@P%mﬂé?sfw&s for e PyrepsEs 9§ thivinyrekian. dlynpdwras performed at a slightly

higher teg]rp%{agfsrg ;Pr?atrno%ﬁeld é%ljﬂ%f gleﬁ?fof Ex{gﬁﬁ%ﬂ&f aré f)‘i)lr}é‘tyge 18fh antimony

trioxide fWhitenBtat 3, WCapineneay ., deast; Belgival) wdio hhiad35n dendight rtio of 77.5%

. % eater can al so be roduced i1 f, the
brominated anionic polyStyrene to 22.5% antimony trioxide. Two runs of this blend were performed.
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application calls for such a value. Preferred fibers
and filanments of this invention have a linear density

WO pooslogsesange of about 2 to about 25 denier; nmPCEUS2004/033756
preferred are fibers and filanments having a |inear

One rund%mﬁst‘yaﬁi aterieoaleth genilstthatsdar ron.tRumbotias a6 cended. éPthen conditions,
listed m%lbl%*l LAk t%8'sé(19£ ?de%ﬂf ani onic styrenic polymer is a
mnated ani oni ¢ poly ?yr ene. Highly preferred

S‘evbedils adydrielr | abbids arof t h@ﬁﬁnir{htt‘\@l Chnidifc| | PEBfstyrene with
ensity in the range of about t o about 25 denier,

ethylene'alﬁQCWWO%QPVB?IWdﬁh(%YEE%BT c93sWyAébﬂn@,ar}9c¢qm@1ratmrs) were made. A

blend hag{n e(%/tatbo&n&tg{e Saig ch? Ecylg%wé \%.r@ayd"/n LS br ﬁ}(taﬁ?Vomophthahmlde)

(Run 5}) rxﬂﬁse m&ld iagd Swater-dodled.amethe o45%i Bﬁfminﬁteﬂh afidnich §olystyrene/55%
romne content is at | east about 68 W% It is also

ethyleneklﬁGWﬁahrwnpnlﬁhﬁrmldp}ﬁmp&m@u@ Pl vias alep WaterrcomlpdixTad sets of conditions
were us«:(glxjfgl)? Q@’/ogr% 8&&%& ﬁmoﬁ_ﬂzgpog)gtgreng%%% et 13’?68}3]%{?& gﬁi)mx%ol?hﬁhahmlde) as

avi or SS-stral
shown irl/Matdx il ZRuexT-20% | Rl 8 indis KRdter-taTEd; (Rafi 9 WagBodlEE with @&pray of water;

vi scosity behavi or,

In melt

narr ower

Run 10p|veasyl ait-apelegnt  dFet r thsut |4<9§&|68‘%:13 T@nipatade sanionic polystyrene/
cttench S5 Gp BAILIEH BN Bl YARHEEL b 04885 By Hose avin ighee

relative plfo!peﬂioats lo@ yrontinbrd dnibnldliﬁlys@rélﬁf kﬂﬁ&lﬁﬁdhdﬁtéﬂll ®hethe gﬂéﬂtgnal in the

iber or filanment orientation,

0%/60% 6’\'/9‘@1‘15 e 458 “ﬁlhcpwoumd@de oIﬁtR:wﬁ

water-00§gfr{% g‘i}gﬁ ggraaﬁlgl %m

hatl:ed

e nore

rhd

prorre

LSt

-

§en

ure

her tenacity,
R 8d Onts vens @b@rved that although

re .t
WET,

Presumably, giahnolgs Sioackisas 318y Snd 9 Reilinmt Elﬁmateﬂtﬂ tﬁ@}udu@ ralr\l&)'ogilt

distribution of the

anjonic 1%%{1

ﬁé PRl

nventi on

ol ybroni nated ani onic styrenic

I Hiey REPPITHiRRET FOwi0h M able daAhe S AHEREESS thoralative amount of brominated

a&%&r@eﬁde GRL %SS'on'

en under gol

R]ﬁ{ll’?eraig qhé %elﬁ

ment s of

nnl cﬁ] goy ?111‘ cooling instead.-

mfehamount of the other

compondnit prisantdmn thef dalrsrdidngl. of th| s |nvent| on, once f or med,
can be forned into threads or yarns for pr oduci ng
fabrics that are woven i ded in conventj onal
Run textlijte prqeesses .jslhe fi ber55 and fid ament s| §ormed by g
—theextrustion—procgss—can—also—be—used—to—Fofm
Proportigayn\Wd0®n f qiP%s. Al T7évaZa-§ [ EP%/50%hd Mvdsees pF0%/60%, | 40%/60%
filaments may#™¥& usled as conponents |of bl endswa#reepl
other fiberls, such |as pol yester/cottlon bl ends hat
Screw sp@erde I25’0 Itph'lrr ZBQFpHiEd '@b%ﬂ?n\‘QY@Em \"\Dvﬁﬂrp&rpr k{Eth;rr? 220 rpm
fabfres—Fgbr+es—or—textites—rmade—frHomthef e S—ah
Current f i | grents Qf- t hi s i{n2emps on damnlbe Us@dmpn cp?lpeips ng 17 amps
) [y I1gh-pile cal al ns
ougiy?2 05k |t Rette S | R o S ket | RS p Rk | 12kom
Pressure ali rpl ane sdqabs) tabjggm ot h<,3gp@dd| ngs4bmal | clossasat NOS| 71 bar
anmdthe T Re: oTilc fiottotvimg—exanptgs—are presented
Melting { or | pur posqg2®F i | 1B Fati on24BRd ar|@4fiét | npEided | 258°C
femp” ¢ oj fpose lilnitations on the|scope of| this inyention.
GranulatcEXANE)l—E 1 1ln a neltf spinni ng 9(%3@1%" at u1§50 ngnl ed1250 rpm 12 rpm
potyethytefe—terephthatate—i-s—metwth—the—dest+ed
Side-feeder - - - 145 rpm 145 rpm 145 rpm 145 rpm
Extruder
Zones:
Zone 1 220°C 220°C 220°C 220°C 220°C 220°C 230°C
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amount of pol ybrom nated ani onic styrenic polyner at

280-300C, and the nelt

is extruded into a water

bat h

flame retardancy,

FOHBAfIfbkyving Sdmpie rLgﬁ SR e ey Rx POV A vked. Wi‘e@vs‘]wé:re Lo-rotated.

the follown
Die-face u@&@tlza‘ﬂhe versrusod  Geoligowas Wliih atceldd viaite-speye The extruder had eleven

£t uREh alfeeli oy

with the ARh-8dr&X @R triRA R8s 2ARSRise %ﬁﬁé@l efacRih
a side-feeder was use

separate g

For sonme sanpl es,

(B}e g,ye ac.

| et

t

g sanpl

he
e runs,

Co

EsApReS

S Sra

subjected to the

a tw n-screw extru

oI|

ERAFE o)

ter,

SNASUG

conjunc‘aon

waostwsassds. Th. e fibers obtai ned are woven t oPEDUSRE@4/033756
fabric To evaluate flanme retardancy, the fapric is
subj t S escal A—7C 9), a o
Zone?2 St aJ %6‘;@'* bozzb*lf" hbecs pbP 4_‘846§§SL (1% R 230°C
Zone 3 Pr ot|eqdicon |Agsaci at |;;101°c I n [the°d\NFPA- b@dod est}21@3°@ i NEhrgoc
by~ 30— nch-jpreceof choth—1s——stretched—taut—pver—a
Zone4 fr ame00%hd [R9AYF ver|tdoe™ | y. | hiG pi geeotaf fajzdotci s | 220°C
Zone 5 put [t hr ee-flourths of ~an T nch |nto g 1.5 T fLarre
one> f or |1120&ecan'ddC The ¥R | en§ftc dri|po9b% n, pE Gwei ghe10°C
| 0SS he e msasuregl To |pass. the NFEA— 70
Zone 6 °
o test 18&)3 e??b a]ﬁ?oé: havie!3 dri p [HAP & ti mel%SC zer H210°C
Zone7 S€cC( MRRE 2 |l c%mslt ni ng ,gppar atlu he o
one desi ﬁg&c J.A.lnf of O]P\S/hr om-in h%?_dé@_d_an nlgl c_sSt Wi pnlér‘ 210C
Zone 3 pol yngecd s |ageed td 1@5"@‘9' t emogsd on (|pokyam de])95°@nd 210°C
themett—rsextrudegd—to—gvie—fberstor—F+tanerts—Hae
Zoned fj bgrigotr fliloateent § 1a86% kni [ttt t o flapshca f aoroistc 210°C
7 10H ane retar[dancy 1§ evaluatfed by sut jeC[I ng {the fabriT
one Wt o t|HEOIGFPA-2POL t edt208€ des|cPBed i ) 285C&npl € 205°C 210°C
EXAVPLE 3 | It Lni ng a ooaratL the deS| <[ed o
zone 1 OIS SR aralcAt 8 act e, oty o 210°
Comparaé’déléﬂlsto a nol ten pol ypr opyI ene, and t he rrelt |s
> This is thx feliige temperatyire of the ierdsd mixtdre| ament s. The fi bers or
filaments are woven to bric. To eval uate

gle"‘@és WeRt 86bled. Various

parametegpiop thesample rwntane sunendrigied irsEabéa2. eThdS bberinatethimssic polystyrene used

in all m@W%%gSW§@%?%rprpﬁ&Ré er cool ed.

ErRATIs COFRPTatifiiye 1p Rups 1-3, the
Iybutyleie t@epBthdlateT O PoRS)]
polybuty al Ie r uir;s vvg[se ‘R}%Y?%%Hh 29%018&% pr ogﬁgt%g%wﬁﬁ %nuﬁth ﬁ dlybutylene
tefephth&@iﬁMa’ﬂhﬁﬁ(amhéu%aﬁﬁsw i ncl uded two 100% br omi nat ed
ani oni c ne ru Runs and T
SR S PRt Rt R Arioady Bfenhiich aGBHAGS terephthalate
were malln 13 tﬁ@S'PRﬁfoﬁi’éﬂm%@tofaf bld ghﬁﬂey ﬂ?ktglli\ﬁﬁbéreigﬁﬁé 3Eie amount of
t han Run Carrier blends of brom nated ani onic
brominatgd lagionia miestweneh inathe inmasteybateh; the slecandiriunebeBtiaitheNelative amount of

i n .. V., Beerse, Belgium were nade in a weight
pdybutyﬁ%?w?e&e@?tﬁla}aft%% brom nat ed ani oni c pol ystyrene to 22.5%
anti nmonytri oxi de.

Tworuns of this bl end
wer eperfornmed. One run, Run 3, was water-cool ed, while

the other run, Run 4, wdABLE2cool ed. O her
Run condi ti ons| 4 ) 3 4
Proportions 70%/30% 80%/20% 90%/10% 70%/30%
Screw speed 210 rpm 210 rpm 210 rpm 210 rpm
Current 16 amps 15 amps 16 amps 16 amps
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listed in Table 1, were the sane for both runs.

Several carrier blends of brom nated anionic
w@oiogsvissEne Wit h et hyl enebi s(tetrabronopht hal Pei/d83004/033756

(SAYTEX BT-93W Albenarle Corporation) were nmade. A

Through gnd havi pgs E}Q brom %%ﬂim oni (gBQJgY%It yr ene\ 2§q<.g/hr

6ot hy! ehebi tetra | i1 In-5)
Pressurmade and wazgebarcool ed. | Hieard5% br orn3|gqj*a§d ani oni ©8 bar
pot yblyl ener 5510 —ethytenebt-sttetrabprorophthatimae)
Meltingtempl.'e un 334fas al so MEB3EEC- cool ed| 2FORC sets of |235°C
conditi ons| Were used Tfor_ 40% Drom jat ed—ani oni
Granulgey yst yr enef-589@8t hyl en%%ioéipfmat r abﬂ‘aﬁﬁ@mmm i m ¢&@plo gm

wn in Tahle 1 (Runsf /7-,10 Run S water-co
Side- feﬁgzﬁ 9 vas L r@alvm_ 134 of tl PB 10 \éégrpm
Extmdé}l n&(_)ol ed. For the 40% 60% br om ndt ed ani oni ¢

bronpphthalim de)
Zone 1 bI ends, thexqgranul es metess gl osgmctdjan t hos¢ 240°C
IIaVI Ilg III

Zone 2 ani oni ¢ poj 3¥°¢r ene, 3ORCi ndi cat ¢@30t@&t t he ?ritZBO‘?@I

in the 409 60% DI ends Was T ess welf—compounded—im
Zone3Runs 3-4 anP08C10, it [wi9°Gbserved|RRAIC al t hough230°C

wat er - cool || g, hattere&gp granul ¢ %lFossy gr anul’es
Zone4\/\Bre obt aj ”%F y air-g ﬁq i nst edéoo esunabl 8

Zonesgranul es frmoguns 3, 819036d 9 will g@&cshatter 1%0;(}
- they areaj bt e

r-—cooled thé “Propo t| ons" row of

ﬁg@ecr el at | Ve 1ggtqynt of 190°C
Pal

Lin

al ho c~nr v hiland:
UIyDLyIUIIU i Ae—Calr++eF T CTTon,
L

P

Zone 7t he second M@Ber is th®OPE@l ati ve an®0i@ of the|apbar
conmponent [present I the carrier bienmd. —TABEE

Zone 8 1' Conpar atfi V9°€uns 2 Thi%°Cs the nellPOHY t enper 409K

of the bl egnded m xturg. MPLE 5 For the folTo A
Zoned cample ru fj9% 2Ct wi n- sdr xt ruder \%39, Cgsed Th(=19gc

crews wer o~I ot at ed. -face pe zation °
%% Wit H 2:;1'8?‘nl d_wate bi@lrdél\/ The Mg?O C

Zonellextruder h@oe@even sep@@@@e zones 2@@@ of whi sz

1 a—stde—feeder—was—uset—+hr
This is g’&ﬂl CTJf_grPeW%Trﬁ Oiﬁgwwdﬁdge?%kﬁeextruder Unl ess
otherwi se stated, eachggamipg gs water cool ed.
Various paraneters for the sanple runs are sunmari zed

thth¢§<ﬂ10@V12g sanTieruns.Grivinascev afmtlmdcmwsyét Theeweewssedte co-rotated.

Strand gr@ lﬁlsld?réwﬁ%%se\éﬂ?{ %}%Wis \gﬁh ?v%égfp B}a§, g%la agé{é)%{h h%eeg(?rqllder had nine

separate ¥&HeS RAENGH vlki€h WaShdatAS Fbfsohfe ugta s?cie—@b@fég U hised in conjunction
while in Run 4 the pol ybutyl ene terephthal ate was

with the Amr&cee\’( atiliiM udinless OIEWLSG Seated, adachmamplebsaschatsr ofoled. Various
paramete{s L ?%’{gP S?lglls%?el St xze& M’Iea,nlr?le\gn tI“He lgr lnylge% ltrﬁcr)]r?ic polystyrene used
in all runs was SAYTEX HP-3010, a product of Albemarle Corporation.

T

Zone61 the fi rstgqqgn‘per i

bromrate atrt—otfit

Several masterbatches of brominated anionic polystyrene with polybutylene terephthalate
were made. Some of these masterbatches also contained a synergist. In the "Proportions" row of
Table 3, the first number is the relative amount of broaminated anionic polystyrene in the masterbatch;
the second number is the relative amount of polybu-tylene terephthalate; if there is a third number,

it is the amount of synergist present in the masterba-tch.
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wer e nmade.
first nunber
w@riospisspol yst yrene in the nasterbatch;

In the "Proportions”
is the relative anount of brom nat ed
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Zone 9
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5260 ab°“3¢£4éppn

! This is ﬂ?@ulﬁelbag mmth@toé@%biEWGmgﬁyﬁ? enic poI yner is a

F?ft erpe
er -

a@nd wheb&i ér ﬁl@hﬁnpﬂ'hhéﬁﬁfoﬁfpris% 9y Rh8BY bB& iber- formlngig

ac)

or

t erepht hal ate, pol ybutyl
ter ephmaa@tné(

pol YU ARL DY I gne terep h
fila 4CC0

LD SEk

%awamf& gy A

ln sai d

?%F“Si& ‘(}'ﬂ&ﬁ@orut ANy st er |
thermoplastic

ene terephthal ate pol yet hyl ene

Y ilspsteng mluéoro@n@@ﬁtanmm @tyremc polymer wherein the

thal

RSlasphomiBE et afat legst about 67

ani omt% styrenic polymer is a bromnmi nated anionic

re

ne,

wherein said fiber-form ng

ol ys
t? %{ber or filament according to aa) wherein said polybrominated anionic styrenic

polymer is a brominated anionic polystyrene, wherein said fiber-forming

thermoplastic polymer is a polyester, and wherein said polyester is polyethylene

terephthalate, polybutylene terephthalate polyethylene terephthalate, polybutylene

terephthalate, or polytrimethylene terephthalate.

A fiber or filament according to aa) wherein said polybrominated anionic styrenic

polymer is a brominated anionic polystyrene, wherein said fiber-forming

thermoplastic polymer is a polyamide, and wherein said polyamide is nylon-6
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t hernopl astic polynmer is a polyam de, and wherein said

pol yam de is nyl on-6(pol ycaprol actam, nylon-6, 6,
wWm006/098812, nylon-1 2 (polylauryllactam, or BCTU§004/033756

tenperature nylon. ad) A fiber or filament according

t o adpolipdrelpgtamyi rylewbypb nplentiatZe diylon bRi(pokylaprdidctam), or a high

pol yr[%&l jer%t egrlglrln' nat ed ani oni ¢ pol ystyrene;, wherein

sai d T1Ber-1orm ng thernoplastic polymer is

adpol yolfiets oy, filapdnvhiRbRiiny BakflwheletOdadd igdlyttominated anionic styrenic
pol ypropyl ene. ae) A fiber or filament according to
aa) \AEABeN is a8 dbrpimijeated gnifinky nolstyienst.asviereipolsgide fiber-forming

is a ' fiber. ar filanment according to

5, T SioH A oo HobRhi bl ATEAL 25 G AR R ! botpropyine
ak) berA dibet iok afifRidbnt Scdoftlifd1® aaANReRin dBRVHIber-F@ ARG Yhermoplastic
25 denier. ag) Athread or yarn forned froma fiber or

fi| arROBIMGAS Fhycrplic.aa) - af ). ah) A blend of fibers or

ila ' fi.ber or filanent of any. of . .
f) 205 PSS kiR 1 s Al nstyorsia e
Whi clor ¢iamdént $€i8. thetang8 Bf dHounD td @oudl5 Heakk. one
fiber-form ng thernoplastic polyner, and (b) at | east

28he potyerdaivaen Oemeth from afikarpr éiﬁmnb@fmp,f ?]M.ei n
b oo SR AR AU R T VB R by of aw-ad s o

pr ocesmpaganbfsaig bleddai ) wherein sai d pol ybrom nat ed
anionjc styrenic polynmer is_a brom nated anionic _
aho| y <t Bioggie whighcomppisesarelsspinning (&) 3tdpastoong i)'lejffoapmg.thermoplastlc

wher €] i g fiben. - ] e | ast i ol r is .
By s b0 0 DRI o8 Bk uerin
pol y gohjpk@nated aeiphicseyratie polgfiey Bak A8rePsink @68Rh $¥ak 8da8t about 60
polyet?ylene t erepht hal ate, pol ybutyl ene

terepfithal ate, or polytrinethyl ene terephthal ate. al)

pr I 0. al).or.al ) wherein,said.fiber- .
P PEEERASEET 19 A A R R BRI ptyeri
wher eibpomiiatidenitaie plelyitgrefiy/| on- 6 (pol ycaprol act am,
nyl on-6, 6, nylon-6,12, nylon-12 (pol él auryl lactam, or
akhi gH\ PRORERE AREQIRIBEHY PO AT Aikvhareit srdReraderorag Higrmoplastic polymer

or aj; ' ixd £ - . t her ast.i
por yri IR DS 88 ol TN R B potybutene
I s padrgphthalatd epslyehylefe Pidesigbalaec opgij:f]gnwéngi )ieRphthalate, or
aj) wherein said fiber- formng thernoplastic pol yner

i s aRolgippthylene terephthalate.

al) A process according to ai) or aj) wherein said fiber-forming thermoplastic polymer
is a polyamide, and wherein said polyamide is nylon—6 (polycaprolactam), nylon-6,6,
nylon-6,12, nylon-12 (polylauryllactam), or a high temperature nylon.

am) A process according to ai) or aj) wherein said fiber—forming thermoplastic polymer
is a polyolefin, and wherein said polyolefin is polypropylene.

an) A process according to ai) or aj) wherein said fiber—forming thermoplastic polymer
is an acrylic.

ao)  Aprocess as in any of ai)-an) wherein said thermopl astic fiber-forming polymer and
said polybrominated anionic styrenic polymer are sizxmultaneously mixed and melted.

ap) A process as in any of ai)-ao) the linear density of the produced fiber or filament is
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ao) A process as in any of ai)-an) wherein said
t hernopl astic fiber-form ng polyner and said

w@eioglorises nat ed ani oni ¢ styrenic pol ymer are PCT/US2004/033756
simul taneously m xed and nelted ap) A process as in

any dh thg pngedf abrut 3 forpbant edeniary of the produced

fiber fil .1siga the.ran f. ;about 2 to about .
G0 0 loe b BB A7 G1RE s B GOt sponing
fi | argafier bishil edgeeORRE 8t 16R0PH fERS-foRlihg SBINADHRGtiEpolymer, wherein
carrier blend together with at |east one

fi bersaidot ¢AHeR teihvat smpd by elpyeasss Whish pedasss gotipaises mixing and

carri . by ;& process whi.ch proces .
car Ryl SRR LOLIER Y0, R SE RPN RSB s wheein
pol y hlopalieiosinaaed @idric SiiehR Yoy MSR bronVHe @Bhitnt Hat least about
pol ybr om nat ed ani oni ¢ styreni c polyner has a brom ne

cont eRtWigh and (e deastansuynagishenst lepstons dtheraflame aetardant.

e s 1S . at. | one_ 0 r il ane retardant. .
ag)P) A\Y fogcg%ess%cgrglén rtaiaﬁgéft(l-xsreé iau{iﬂﬁg?réifognggi t@ermopl%snc polymer is a
f i berpotyestet, ngdt wigsreib pariShdgeshR| iy FBIyeihglene RESHRBIBIte, polybutylene
and wherein said polyester is t hyl ene

t er epticRbthalpte  polysibiene em@ep@ggpﬁ haphbetyieny etthyepbtimlate, or
ht hal :
ter e&?}ﬁ&lﬁ lenppé{ée/‘?@%%tﬁne t erepht hal ate, or

pol ytri‘met hytene al ate. as) A process

agC C orAlprigedscacasplinghte rag) whemirdsdid ﬁbéﬁﬁ)ﬁhfﬂgr’tﬂermoplastic polymer is a
t hermopl astic polynmer is a pol_égm de, and wherein said
pol y@RDa@audes ang vdisren spi8 | npbapres Hcmden-6 (aglyeapmlsstam), nylon-6,6,

nyl on-£. 1 n rwl | act. or hi
¢ erp oy SPLE 2 SR Gl PR S SR B oy e gon.
ahher el prosedschebordig-tb agyrivhereihesidibt i ABEYRBplaktsc Polymer is a
pol yol efin, and wherein said polyolefin is
pol yFebslatienand wharein Sﬂﬁdﬁ@é@eﬁt@mobipﬁg)ﬂweaq) wher ei n

id A ~f I r st I ;s .an . .
oE v BREE oREdRRE 4 08 TR A S RE e e Bbplgic potymer i an
wher eciylisai d brom ne content of said pol ybrom nated
anionic styrenic_polyner is at |east about 60 wt% and

Afther ¢t MTAAFY pOrdiBE dri At @ldagrao nvikereiny saicthibaropeing eentent of said

s a | L. oni [ en 0CL£SS o
2 PSS BRI 51 o 1 855 wherein s
cont @olybadmisated apiohictyeenio pbEthed i Ditbmirdiat fAiokic polystyrene.
polymer is at | east about@éS? W % ax) A _process _
a9 c o PHIPERF OB aeRAT i &P e @fand)-g30 | Whareim sn:a{ daomninesogtent of said

; ) hly . At ; .
oy ROpBRn i o Ric SR ARLORKES L AR Fo RS AT
agne A pexess accordigg th ewhone@st dd pelldrdRiinatédan{diic &Yrenic polymer

| east onpe pol ybraom nated anionic styrenic pol yner,
wher & #biogtnated anionic polystyrene.

ay) A fiber or filament which comprises (a) at least one fibexr-forming thermoplastic
polymer, and (b) at least one polybrominated anionic styreriic polymer, wherein the
polybrominated anionic styrenic polymer has a bromine comtent of at least about 50
wt%, wherein said polybrominated anionic styrenic polymer is at least about 2 wt%
of the fiber or filament

az) A fiber or filament according to ay) wherein said polybrorminated anionic styrenic

polymer is in the range of about 5 to about 20 wt% of the fiber or filament
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pol ybrom nat ed ani onic styrenic polyner has a brom ne
content of at |east about 50 wt% wherein said

w@odoglopses nat ed ani oni ¢ styrenic pol ynmer i s atPCEHES1004/033756
about 2 Wt % of the fiber or filanment az) A fiber or

) | and fiberas Elpmanhaccotsling/tp aghwherein adtaine rptatdpbt synengist iaip to about

ani onj ni lyer _is in the range of about 5 to
abouﬁéﬁé}%ﬁ%%gﬁfﬁérqlfi%’g?'or filamentba) A fiber or

b)) | arve fiberag qdrdém @céRdiay Yo WRESRIYNbA) WheroR thebAl8Hinated anioni
synergist, is up t o about 12 V\flt%‘?,)oio?) the fi befr) %r nated anionie

fi | arfbyienic pplymar hasyebroging ¢ansang af atdeasbakiiub g0 wo%any of

1) g o R R 0T B % Yt e tpnated anionic
W % sSp@dnidpbliyRef hada brohafeestintede 604tdbA Dttt MYt

ay)-ba) wherein said pol ybrom nated anionic styrenic
b@él yn%ﬁb‘ﬁe% fitanpsnd pgoeedieintanpiof ay)-ted) Wheweint saibpalybréinated anionic

wt % . ' .or filament .according to any of

ay) - bsgg gnﬁﬁg{)lgﬁ %{ lfétlb Ry raémrﬁ%P%lEiStg‘%P%'ni c styrenic

bep! y e koinpogitidd aiidhait @Ctadidraiénd, RIS bMAE REforR8d dm ingredients
conmposition which is a carrier blend, which blend is

f or mEQMPFISIRg (N gt dessepnosp shrpminstedyaripnic styr¢niapelymes whexein the

pol y 1 & i oni yreni c pol yer .. wherein.the
pol ygj:og@ naé gtgd %ﬁllog% sgyrérﬁ% glnl ¢ ﬁ%ﬁ %%P%%‘?n nt?%’rtril??@t about 50
cont enbs, ehd ) at Rasttona bpiekgibiret Mastdne oftlet lardé rdtf8St, wherein (ii)
one synergi st or at |east one other flane retardant,

whe rghigh-Meiting, apdivhgreirsaie pelybroartatodhanieninstyighig polymer coxmprises
pol y ] L o0 o Leni.c | ymer conprises at
| eastkéIE %E%E?B%%‘Oﬁ@%lg‘ﬁgo%?%%‘ldg%ﬁﬂ&f glge? ier blend. bf) A

bEONMPIsicbinposiAGE acctrdiggtto hg)whdieihedad $oiyrominated anionic styrenic
pol ybrom nat ed .ani oni ¢ styreni c pol yner conprises at

| eas PORBIE Comprisgsagleastapeit J0nweight Yojof thaxtagiag byl

t j ' t t .
oy IR OLR AP ) o st SR B Bl ptmer
one pad ybY citi leadtechea PoBbiEmBhiet eMibniB Obty B, RM&%@ Qherein the

t he pol )ébr om nated anionic styrenic polyner has a
br omPRELEGHNAE apnigtstirenie polamebhas adgomisscontest ef at least about 50

P2 oL LT B B0 P AL B STt 50 e
mast ef kad alastethaehdi ng to bg) wherein said
ol ybrom nated ani onic styrenic polynmer is at |east

|
bhhoutd smsigFbcr accardingnda they hesein s8id palymesinstbdapionic styrenic

ccoonl kLMl AORLEH Ronty sl RGBS o 2 o

biyast e haktetbatch according to bg) wherein said polybrominated anionic styrenic
polymer is at least about 90 wt% of said masterbatch.

bj) A masterbatch according to bg) wherein said polybrominated anionic styrenic
polymer is at least about 70 wt% of said masterbatch, wherein a synergist is present,
and wherein said synergist is at least about 2 wt% of said masterbatch.

bk) A masterbatchaccording to bj) wherein said polybrominated anionic styrenic p olymer
is at least about 80 wt% of said masterbatch.

bl) A masterbatch according to any of bg)-bk) wherein the polybrominated anionic

styrenic polymer has a bromine content of at least about 60 wt%.
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bj) A masterbatch according to bg) wherein said
pol ybrom nated ani onic styrenic polyner is at |east
W@b@anoss8s wt % of sai d masterbatch, wherein a sSpCPU§1084/033756

i spresent, and wherein said sgner ist is at |least
bBbutA En%fe%’fﬁﬁh gefoadingise anpaf be)-bly kyhetern stish pdylwhminated anionic

R s S R R A
bmst ex lnwstelﬁbat&li éccérdﬁﬁ’éto%rﬁﬁéfcﬁ’g)%&g%@r&ﬁ shidl ﬁcﬂ}’br@fnmated anionic
y

bg) - bk) wherein the polybrom nat ani oni c renic
pol yriBfema okymer s bremarpiecanione p@lwstmam about 60

% b di b :
3 D0 R S 08 500 PGB S i o o
has gobytesmiiatedanii@it s9fenad pdlﬁﬂéﬂto%?@érfglsﬁl% WRe raR Py ofg‘ about 1 to

mast er bat ch according to any of bg) wherein said
pol yki’b@?ﬁﬁaat ed anionic styrenic polynmer is a

b fibe I
) Cor et B el RECOrK SRRy e WherEtn e Ffege: ratio of
of palojsbraminatdedicii SfleicSIolyretite sPRiryisels ihFhe ran%e of about 2 to
syner |st is in the range of about 1 to about

fi ber?®8¥t 4.i | ament accor di ng to any of aa)-ah) wher e| n
bB’ZIe V)@ﬁg‘%l)é)tr %’ﬂ%ﬁéﬂ? a&{or(? 8&}/ hoef a%t gxlre?ngslstgqﬁeol brplalmated anionic

abo utst}%mbgéblyﬂief h&!ﬁl’t 1t cﬁﬂe| oF W}follaﬁfﬁ@ dhaRgterigti@ny of
aa) - af ). wherei n _said pol ybrom nated ani onic styrenic

pol yrtheiasl aebiliBaisihe erel BleBilioTesonf QP ppm HBr or less ;

h t t Th I
oy b ] FohAE bl bR 85 8hdl o bt OF T ™
chl ordif) @ Te®A kGRperatute BRYYs \9@1;11@55% Wian 13%@‘;@ of fknepm
a; (|||) a TGA tenperature 1% wel ght | oss I ¢h

I s 34B06& AR céloghang, theaghred uskngclolwi%s vellitiéns iNRARIbBRShzeme, of less
usi ng 10 vvt% sol utions in chlorobenzexie, of |ess than

abouth2ebopt )0 anel t f1low index in the Melt Flow I ndex
T f
T g Sl 08RO A o AL 1 o

8000(¥ip aabibQ twezght AEragd tjoldufdr bigh®fin e bf about 8000 to about
accordi na to any ofaa)-af) wherein said pol ybrom nated
ani oPd0 tyrenic polyner has at |east one of the

L S o RO S k0 BBl Moot i

styrenic polymer has at least one of the following characteristics:

(1) thermal stability in the Thermal Stability Test of 150 ppm HBr or less 3

(ii) it has a chlorine content, if any, of less than about 700 ppm Cl;

(iii) a TGA temperature for 1% weight loss which is 340°C or higher;

(iv) a AE color value, measured using 10 wt% solutions in chlorobenzene, of less
than about 7;

(v) amelt flow index in the Melt Flow Index Test of at least about 25g/10min; and/or
(vi) a GPC weight average molecular weight in the range of about 8000 to about
20,000.

bs) A fiber or filament according to any of aa)-af) wherein said polybrominated anionic
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(ii) it has a chlorine content, if any, of |ess than

about 700 ppm d; (iii) a TGA tenperature for 1%
waowrdoglpseBdss which is 3400C or higher; (iv) a BEI/TS1004/033756

val ue, nmeasured using 10 wt%solutions in

chl orSHERiEAREMeshas gicleast pamolabe frllowing ¢haragtesistics:| ow

I ndex :y at ast out

251 1P By bt AR Th AR SRl Tor 1 B PRl e

ol ec(id) archloging Bbntem, iffa@y rEnge tah HbLT00§HRAOCT.0 about

20,000. bs) A fiber or filament according to any of

aa) - dfii)) alhieAgempeaide fulljbwerghniasedhmhiiobd (2Kt yrridglhes;

polyngr has at |east one of the following

char K‘f)é”r AEcplog valuey mepuradaysing Hbwi%otsplutions krechiprobemgene, of less
St abid i t of 100 ppmHBr or less; (ii) a chlorine

cont et%%%éﬂl)o;{l%ghy, of | ess than about 700 ppmd; (iii)

a TGAV) empktfiatinée iarthdMelBlogThdé0B&st Bhit tdast dbodtdddd 02kin; and/or
hi ghe (b\éh a DE col or val ue, neasured using 10 wt %

sof utvBrisGPh wriebt BsErzapRleculr weigl infhnrange of about(89P0 to about
a el (i)doow index in the Melt Flow Index Test of at

| east about 30Qg/ 10Omin; and/or (vi) a GPC wei ght

tdy er agy &bendrdidathait aveirging td dhylofibqg)-6y) Sehelin 0@ Pb1yBRRN4ted anionic
about 20,000, bt) A fiber or filament according to any
of bJfEAT PRiyEIeETe hreringies] yromerpasEEEnani oni c

yreqi i.S i N 1+.Q | yst,yrene. ..
S PR ABhe o R ChE] PRSP BFfaed s
sai d spaenibipolynteaisgttoduned by brodiyiiteiti ¢f ABRIIIRS stir®nic polymer, which
produced.b broniqat|on of an anionic styrenic ]
pol y r?é‘%o,m‘%/\%‘ﬂﬂl?lca?ﬂ YRecis Praduesd by pbrigherocess, phistureesp gomprises
a bat ' : | har gi ng _a .
" boLE B AOSRRS LA MIOERRS: FOIRE AR RGN Ro s et

pr onend thenrft) chagingachmratedindrdcation soutieh af @igMebl@hium initiator into
saturated hydrocarbon sol utjon of organolithium

i ni ti'4¢ BRCIORt!s aHEIqUBhEa BFPYide dn the rapgriat ahopt priewberet 1hmol% of
the r, -af: 0 nol i t hi

initia or%hg%%rggﬂ '(t)i%to%h&esg%l g?%%&(g%al?%g%%aﬁg{eg?ce n(i”[%:omer!tjon?)e added

monorfelloweal bg (dY dedcdratdlledveaddikipn (dfi the tsB@erio Bid & uch that the
addi tion of the styrenic npnoner such that the
t enpdfEPHRRTGAL the Espliani Freagtion miduteiipmaiAtainedt & or elow about 55°C.

| RIS of 1 Bhad Ao LYFIHRON! CRRE i fromi ioni

b;‘}?I ament acc olr%ilieng £0 im (iég\ﬁel r gllyll%re?alfs%g%ol}%rommated anionic

pol yBtyoeniopolgheaisi ppoduwed by bemniigatpal of AR Aniodid¥t@ehie @dlyer, which
brom nation of an_ani onic styrenic pol ymer, which

anionic styrenic polymer is producéd by a batch process, which process comprises

charging a liquid saturated hydrocarbon diluent and an ether promoter into a reactor;

and then concurrently feeding separate feeds of (i) a styrenic monomer and (ii) a

saturated hydrocarbon solution of organolithium initiator into the reactor, the feeds

being maintained at rates to provide for the addition of an amount of organolithium

initiator in the range of about 1 to about 10 mol% based on the total amount of

styrenic monomer to be added, the temperature of the resultant reaction mixture being

maintained at or below about 55°C and feed (ii) being of a shorter duration than feed

(D).
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ani onic styrenic polyner is produced by a batch
process, which process conprises charging a liquid

W@ ad0oatgdeesl hydr ocar bon dil uent and an et her prP@DUS2004/033756
into a reactor; and then concurrently feeding separate

8k dsAdiber pyfilamentacerring iprvralibuhy) Whdryingaidaolbemeigated anionic

hydr o . . qr [ithiuminitiator into

hdr ogaRRrboighyt S0 ALORNRL LRI L ator It

pOovi deibkosr filameaddidriap t@iny&ﬂb@ﬁ@Whé?&in@ﬁiﬁSﬂBkadﬂﬁh%H anionic
initiator in the range of about 1 to about 10 nol %

bas edstasnictpel e ps adhermd stabilistiy thenihermelfsahilitytTssttog 200 ppm HBr
added, the te ature of the resultant reaction )

m xt e M@%ﬁ?ﬁ?%&r r ié) Baebhdesoshich 551405 @r higher.

ed £id i f nocter rati.on than feed. G -.b .
G550, K B2 RN AP O 03 15503 2 nonie
wher edtyresiipdlypedr s aierial abiHtyiie fHeCTHeiMAISME1RAMBVEL00 ppm HBr
is a brom nated anionic pogxstyrene. bx) A fiber or

fi | an@¥iessereBcalonyalue maagured using L hwivowpltiensinshlogobenzene, of less

O abi T e, BRI BBt f §eMAFFIGHAB 8 KT oF R teest abou
or | exx/Bmina TGA tenperature for 1% wei ght | oss which

is 34Q0C or higher. by) A fiber or filament according _
R7) ardy T9rer on yamant whEete pemEriges (Hoitylpash ahe diberifoamingnthermoplastic

'SI' Lg: ?%11&1’%?12 %}iﬁﬂi{) gpﬁgsét%n% F&%@%&n&%ﬁ? | l'(i) ! )l,( s‘ygeg)g(’p S%{yrggr, wherein the

col orpolghruminai@baivrécstihizpolnethte § Bldthine BenteM of at least about 50
chl orobenzene, of |ess than about 10, and a nelt flow

i ndexVi‘e Whigeimspid noldwemingied amesic siyrenic pobarar hapathermal stability

209/ 10mi I/ i.ch Go | ses 0
at | égalgit‘@g}h% |1@S{r’ﬂ-hgofrer%i)%fgjdt()l@gler}g%f é@f%@n@g{’@% qmpgﬁa%er for 1%
(b) akeibRABEs WHGh ROIABCLAELD anionic styrenic

pol ynmer, wherein the pol ybrom nated ani onic styrenic

adl yrerfiteasr dildnamiwigcic aib@ives ) Atledseand fiBBORMAY thermoplastic
W % wherein said polybrom nated anionic styrenic )
pol yrRNYRgts and ¢y atlgest 0a¢ pelyromjnated amieniq Berdpig polymer, wherein the

St abil§ : ] GA
Dok R R0 DR B0 4 BB o ot a5
hi ghewt%,ceerdinfshidgolydrorinh@tanionithstyrbnic palimes &8s 4 Mkrrdl stability
| east, one_fiber-form [}g t her nopl asti c {;:ol ymer, and (b)

A

at | dadhe Thermsd SiabHimlRstod 408 ppenilBr e igswigi AE peloy alpe, measured

wher ej I i LC reni [.wner
" Sl P29 AR LRGP AL oLl Gy Bl a et
wher dhdexsiaithe plltyfiow ThdextTegt et takiCabsiyZ0pn] Gmiao! ymrer

has a thermal stability in the Thermal Stability Test '
) 20 isn pRfilament cacgordiepto ¢a) avhepein uigid heemineeepntent of said

polybrominated anionic styrenic polymer is at least about 60 wt%, and wherein said
polybrominated anionic styrenic polymer is a brominated anionic polystyrene.

cc) A thread or yarn formed from a fiber or filament of any of bq)-cb).

cd) A blend of fibers or filaments wherein a fiber or filament of any of bq)-cb) is a
component of said blend.

ce) A process for producing a fiber or filament, which process comprises melt spinning

(a) at least one fiber-forming thermoplastic polymer, and (b) at least one

38



using 10 wt % sol utions in chl orobenzene, of |ess than

about 10, and a nelt flow index in the Melt Flow I ndex
wdaeas/oefesat | east about 20g/ 10m n. cb) A fi berP@I/US2004/033756

filament according to ca) wherein said brom ne content

of saPQiY?f@nymt@inan@nEdSmnmnp@lymyr'@herelnpdieypcdybmmmted anionic

| east _about d wher ei oly
i ont 2Bt ARt Fks §RERE BrBpE R RLBEBRROR) 2% wherein seid
pol yS%)MS/%ﬁlln&ﬁ@& aﬁiohf&rﬁﬁgm@ MpoYy#hdt ﬁégrd@férrﬁéloif&lﬁllgg' iA€fhe Thermal
or filanment of any of q)-cb? cd) A blend of ers
or fi btahiity EGW@@QQO pra HBber lesy arfd 4 Antenpkratiny fof 1% weight loss
bq) - CY‘% onent of said blend. ce) A process
for ’c‘fbé? lB%l’re]for filament, whi ch process

eas e fiber-formn

gﬂ% Yoc S?H’or BTQ' qurl‘]l 1% %at))r @?mg{lt W 1&: process comprises meﬁ spinning

onepod ?bz[tomaﬁtabﬁ@ fﬂfék%ﬁrﬁn@&ﬂé&[ﬁp%sﬁ@'?’ er, V\Qﬁlr € at least one
t he pol ybrom nated anionic_ styrenic mer has a

br omi Prdylremirated @momc mamc pdlpwer, 56 cwc:l% thﬂnmlmmmslmt@ﬂ anionic

Cr e PEDTaSTRE R Rt Sieet Y 4JBtstGPSuGel B peperein said
or | el&ﬁymﬂm‘?ﬁt&ﬁﬁnbﬁwr@fhé' TR KRG ity ! O Thermal

is 3400C or higher. cf) A process for producing a
fi berStabilify Testwh200 RamdHBpeblses @ @Enphor yelye,measured using 10 wit%

S p: ;%p?lgcmgﬁén %S)Ilo%?ﬂ%teg% o legﬁgl F) qlgngﬁlt %lngﬁyvdpﬁti%( in the Melt

st yr eFloer JagdyTest of ¥iedseitibut Q@g/mwbr onm nated ani onic
styrenl c polynmer has a brom ne content of at |east

&) out ASBroGRsy, acpising fp say of mﬂ)yﬁ)r witereit eefd abrommiec content of said

SR BB s bR b D 0, whorn i

colo rpdlﬁirtdﬁmdf@?ﬁhkﬁﬁ@i sty&hﬁq;olﬁné‘iﬁlg/‘a %Rinlﬁhht@& §n1'oﬁlc polystyrene
chl orobenzene, of |ess than about 10, and flo

If Hifexbs wnderstoagitingt the mcwntﬁe@ndr@mpooematefe@qbto bb@lﬂrmlcal name or

formula \Aﬁg&vt}&g"l@thlse 8 CLfrbl‘le%{ Qe {ge rredfd o S #H9 srﬁflﬁ‘%][, 853) identified as

salrd bromie con
they exigtnpriviito oM@ fite cPRht®Ith afotBér itfb@ﬁhceﬁ\ﬁ%ﬁedﬁt@ Yt HenBEM name or
wherei n sai d pol ybrom nated ani oni c styrenic pol yner
chemica fypg (®£0 ANethETEgadRItONIEVanbI 0y stoyk dhmatters npswhas pmehmmary chemical
changes ut?eﬁ%f‘o%n%ﬁgnsl Jﬁ%&or rQa%hoSsa?fta%m gl%c Cogﬁgpe%ﬁltnfxﬁ Frng(t%re ot solution or

nane or

reaction dwduﬂﬁ B suchorinpes, tragdfemifdns Sd/ér r’ézﬁ'tﬁoﬁé 28 tledfat@h] result of bringing
ural, are identified as they exist prior to com ng

the Specifwﬁéewsa@td/ QWi COMPapgthiogehehandgnthe condiipnsehlled firypursuant to this
dlSClOSIlI%h el':qug Zﬁ%e l%Q&Ent o%ln%o%%htts g}%) ‘aerl(nteﬁ lnggr}cg 1ﬁ-gt§ t%ealarought together

a S O
in connepﬁ@i Wliﬂllpafmrrﬁiﬂgm d%élked chemical operation or reaction or in forming a mixture to

be used in conducting a desired operation or reaction. Also, even though an embodiment may refer
to substances, components and/or ingredients in the present tense ("is comprised of", "comprises",
"is", efc.), the reference is to the substance, component or ingredient as it existed at the time just
before it was first contacted, blended or mixed with one or more other substances, components and/or
ingredients in accordance with the present disclosure.

Also, even though the claims may refer to substances in the present tense (e.g., "comprises”,

, etc.), the reference is to the substance as it exists at the time just before it is first contacted,
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changes, transformati ons and/or reactions, if any,
take place in the resulting m xture or solution or
w0 e@s9ses nedi um as such changes, transfor mat i PEEUS2004/033756
and/ or reactions are the natural result of bringing
blendedon misgrbwith oael or mats ethersubstaiices incasnprdaecetwith thyatrésent disclosure.

nder_the .conditi.ong called.for. pursuant to,thi. .
BREH sl Rt T Rl Pl o BT bR s s used heein
is not infefl@t tofling el af® stont @A be Bdrtrhidd RinBfiAs I dés&gﬁlid?ﬁfr alcfhim to a single

connection with performng a_deS|red chem ca
element ¢o, athighj the aicle refess.  Ratheyy the articde 1" oy "an"if xdaseised herein is intended

o covnige Wy QUSSR o ESOA P COSAEY Bl RS

EdthehaBeas pate R OARAHELIRAG D6 JuBBEIREIdRBiBehtPefeR8d to in any portion
present tense ("is conprised of, "conprises", "is"

of this specifiyationHa incerraraied @ faio ino tthis disshosteenserefaromyso peift fubly set forth
ingredient as it existed at the tinme just before it
was first contacted, blended or m xed wi thone or nore
THib @ivedtifis isafieeptibOBRIASASEb RN o RULBHIHE it dhd scope of the
accordance with the present disclosure. Al so, even
appendediciiigh t he clains may refer to substances in the
present tense (e.g. , "conprises", "is", etc.), the
reference is to the substance as it exists at the tine
just before it is first contacted, bl ended or m xed
with one or nore other substances in accordance with
the present disclosure. Except as may be expressly
ot herwi se indicated, the article "a" or "an" if and as
used herein is not intended to Iimt, and should notbe
construed as limting, the description or a claimto a
single elenent to which the article refers. Rather,
the article "a" or "an" if and as used herein is
intended to cover one or nore such el ements, unless
the text expressly indicates otherwi se. Each and every
pat ent or other publication or published docunent
referred to in any portion of this specification is
incorporated in toto into this disclosure by
reference, as if fully set forth herein. This
invention is susceptible to considerable variation
wthin the spirit and scope of the appended
clainms. CLAIM5S 1. A fiber or filanent formed from
i ngredients conprising (a) at |east one fiber-formng
t her nopl astic polynmer, and (b) at |east one
pol ybrom nated ani onic styrenic polyner, wherein the
pol ybrom nat ed ani onic styrenic polyner has a brom ne
content of at |east about 50 % 2. A fiber or
filament according to Claim1 wherein said
fiber-formng thernoplastic polyner is a polyester. 3.
A fiber or filanment according to Caim2 wherein said
pol yester is polyethylene terephthal ate, polybutyl ene
terepht hal ate, or polytrimethyl ene terephthalate. 4. A
fiber or filament according to Claim1 wherein said
fiber-form ng thernoplastic

herein.
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pol yner is a polyamde. 5. A fiber or filanent
according to Caim4 wherein said polyamde is nylon-6
w@¢ pasypewmps ol actam), nylon-6,6, nylon-6,12, nylPCF122004/033756

(polylauryllactam, or ahigh tenperature nylon. 6. A

fiber or filament accor dldeAEMSO ai m 1 wherein said

fiber-formng thernoplastic polyner is a polyolefin.

7. Afiber or filanent according to Caim®6 wherein

kai d AditypbeflimentiSop@IdfRmOMgRNDts o%mpﬁsfnggéar at Rfst one fiber-forming

filament according to Caim1l wherein said brom ne
thermopfastie patymst, 4 (@) Pasth PR PPIsbremnivai¢haTlienis styrenig polymer, wherein the

i ber. or

polybro@ﬁ} - ar 16%(:: gtgrégf%%hgﬁ% 60? V\l}\% S eclo%tersl’fgc‘)ff&t lPeast about 50 Wt

Jol ybAditenat ithnant @cnﬂofdlﬁg W' €A 1PMeydIR KaidSitRr-forming thermoplastic

brom nated ani oni c polystyrene. 10. A fiber or
polymerfis ppRbisstehccor ding to O ai m 2 wherein said bromne

ont ept I t S

§o| y rr)grﬁl%fr ot %ﬂ%rengtgta)ég [lﬁgntg @1% ‘&E‘J:er(rélgl %'JY(L Bfr)]]aester is polyethylene
terephthal@tey polybutyiine teraplitiaalate, cﬁ"tp,b[ﬁﬁm@th@&hy t&Réphitial e

brom nat ed anjoni c pol rene and wherein said

ol yedtider pshi eyb@qwr%m@ ot piap h tvHhsraie said by fumingthermoplastic

te, or polytrinmethylene terephthalate. 11.

pdymer,&??(rae rﬁlgtl}@fl | ament according to Caim2 wherein said

Sr oni meﬂl@@n(trefilatrmﬁlt &m&dmglmbcmml natwedredfisalil folyamide is nylon-6
reni.c is at | east about 67 w% wherein

(polycargalbifappirybi ﬁa’ﬂ%%%lbfmncl%@ylrymsdlas@mbn@raha@tamperature nylon.

\Ah
A T s —

polymertiea ephyohdinat e, or poI ytrinmethyl ene terephthal ate. 12.

A fi ber or filament according to Claim4 wherein said

Tor orri s &ibebot Iélamen acg(andalgﬁ@ |q1@rrb6rwhaqe@dsaad1p@m@1§ﬁn is polypropylene.

tyrepi YIRS, t

8:al d Igo yg%(%m na?ﬂetzacgé{do i C s@;ﬁggnwg%%o y%%\r‘[\)@?rgmg content of said
polybrothinatedraaiadc stpieaivi molypndris atylem gbouad vaper ei n

sal dpol %;am de is nylon-6 {}F capr ol actam), nylon-6,6,

nyI orf2 8! T?fﬁ e@Fﬂci@dW@P Yibieeén saarfﬁ}polbbrommaqu anionic styrenic

fiber or filanment according to

pdymer(g:f%%@h\#\[ﬁgﬁg*h&}&%t%%m ne content of said

190l y & ditienak daraentarcerdiigytoeiaim PoWieRn s&d dorh@@ontent of said
apout. 67 Wt % wherein said_pol ybroni nated ani onic

Polybrorgwwgmn&% FYFRRIC PRYRBY it IESERPo PO IES, letein §aié pelybrominated

anionic ?tgpei ?B?ﬂfktiﬁ?éﬁ?@ﬂlﬂ% eagio%u@ﬁh]&&#% e ﬁnd wqereln fild polyester is

polyethy{ame Itg/ﬂep]nthylla‘[eap(ﬂ&ht)tyleﬁds tegdpihgHal 4t [op pbl@trﬁﬁﬁhﬂ%h@férephﬂaala@e
fiber aor fil %llmsnt according to, Caim6 wherein said

13y onithdibep 9t dhament @a?rél%o‘lw@faam%wh@r@maﬁ% remine content of said
polybro %ﬁ%?y (?%tﬁ?ﬁ %ogyrﬂ{er ISP RasARBHE 6’;5 (W‘ @heyéﬂle ga% d polybrominated

ani oni c St reni c
anionic Mymmm @bmanswbmrmﬁhtwtaw@ite pol@ﬁtﬁre‘ﬁb eﬁlﬁi ﬂvh‘éﬁﬁud said polyester is

polyethyPene teg‘egﬁtlhgla’éespcﬁgbutylene %érephthalate or polytrimethylene terephthalate.

12. A fiber or filament according to Claim 4 wherein said bromine content of said
polybrominated anionic styrenic polymer is at least about 60 wt%, wherein said polybrominated
anionic styrenic polymer is a brominated anionic polystyrene, and wherein said polyamide is nylon-6

(polycaprolactam), nylon-6,6, nylon-6,12, nylon-12 (polylauryllactam), or a high temperature nylon.
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15. A fiber or filament according to Claim6 wherein
said brom ne content of said pol ybrom nated anionic
W@ aosoniess pol ymer is at | east about 67 w % WhRCEUR2004/033756
sai d pol ybrom nated anionic styrenic polyner is a
b3.oni ﬁaﬁédr anifidpment petarding rte {ainaddwhereineiaid bmindne content of said

w5l RURES I e et £8P Sheh, AR Plsbeominacd
anionic$8iréhi¢ pdlPheOk a btdnAABIE ahiSnic Bok/Bi9rend A8 whbredPQM pAydide is nylon-6
about 25 denier. 17. A fiber or filanment accordingto

(polycapyodaciamianBpaited. saioa-G bl piloori2tpelsduyHageaiy, ose kigh tangperature nylon.

| ymgr o om nat ed ,ani oni.c. pol ystyrene, . and .
et orn b5 R BFERR GG ¥iesbh B pRfine spntent of said
polybronfinated t ARiohaN ggyRhica & 19 abOolhst2bE@Ni 60 - wilB; Rherein said
thread or yarn formed froma fiber or filament of
polybrogyipgted aniondy styrepicenpdymdr i iadweryinatedf dnieme polysipameciml wherein said
' I nt of Alaim1l is a conponent of said
polyolefih EbpSyghlisA

_ Atiber or filament according to Caim
19her g fibeabdfiR@lenb bedbrding @6l Afin? Bi whepéin' B Gropfhy H?ﬁt)ent of said
[

has at |east one of the follow ng characteristics:
polybrogningied Apionist iysenictpplympertipat Easabant &t wishl whereifesid pélybrominated

Lo - (1) @ chlorine content, i.f any .
snionic SHieAE Do Lot mishle it pBbfeod Mk repmi B pedyoletin i
polypropglend.% wei ght | oss which is 3400C or higher; (iv) a DE

col or value, measured using 10 wt % solutions in

Lol or Sbidbez @ dilaragnt jagepsding an Claiio Ut wheyein(thy liseamdbnsitylafwaid fiber or

ﬁlmenﬁggﬁ?@rﬁaﬁﬁygﬁtﬁ%ﬁﬁ %\/gugg x .Test of at |east about

Rei ght average nol ecul ar

WEi ghn fiber bifdlamengecsling fo0kiB Q Whctedh ARPIHIY 2O BB aibnic styrenic
A fiber or filanment according to Caim20 wherein said ‘

polymerjs ppprpippiedeatpnianodyitaers, grdywhareipdhglinear densigy of said fiber or filament
is inthe%ﬁ% b%gt S |u?2§)8é%%t yrene. 22. A fiber or
f1lanmen o)

accor ding aim 20 wherein said

f8.ber Afthreat g yaieoingl BehiaditepbyARmehSoffC1RRh YEST er ,
and wherein said polyester is. polget hél ene _ _
{91 ephtendatdibepmy/damente whersinsplibdr ar flaeentef Claim 1 is a component
. trimethyl ene terephthalate. 23. A fiber or
Ofsald@%%rrent according to Caim 22 wherein said brom ne

2Nt eAtfibef oilinfleit@bodadingioThiach @Héré?&ﬂiséi\cli\ﬁbwbﬁﬁﬂiﬁated anionic styrenic
polymer is at |east about 60 wt% and erein
polymershas @b lnagtans Al i Wl ouineshatactrisiieshi ¢ pol ymer is a

® o el A A PO R0 oy B
(ii) a chfdrine cohtentyiifeghyt bElessphasidue 7PpyAEN; i s apol yani de, and

wher ei n sai dpol yanmi de is nylon-6 (polycaprol actan),
(iii) a Ty temperagyre figr Bh-weight loss which is 340°C or higher;

(iv) a AE color value, measured using 10 wt% solutions in chlorobenzene, of less than about 10;
(v) a melt flow index in the Melt Flow Index Test of at least about 20g/10min; and/or
(vi) a GPC weight average molecular weight in the range of about 8000 to about 20,000.

21. A fiber or filament according to Claim 20 wherein said polybrominated anionic
styrenic polymer is a brominated anionic polystyrene.

22. A fiber or filament according to Claim 20 wherein said fiber-forming thermoplastic

polymer is a polyester, and wherein said polyester is polyethylene terephthalate, polybutylene
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6,12, nylon- 12 (polylauryllactan), or a high
tenperature nylon. 25. A fiber or filanment according
W(Dmoaoaﬂ'ﬁns 24 wherein said brom ne content of sSBCTUS2004/033756
ol ybrom nated anionic styrenic polynmer is at | east
terephthglg@,.pr Q@lmmﬂlﬁlﬁde tenenhdhiatatsai d pol ybr oni nat ed ani onic

B R B o e @t o0 g W B eo BT Bt of sad

polybrog@aiaed dni@ic §iQFaRid1dIHE SR M88hb Gt W/ﬁ“ﬁhd Wwhefkin said polybrominated
pol yol efin, and wherein said polyolefin is

anionic maylpr mjymghyé a lpgmingtdd a@eqnmpolystyran@ nt according to

d f
p 0| y b%gfﬁ%eﬁ at %@hlgﬁf%{%f) lig?{?n ﬁg‘gﬁ?,r}fléfsa}% -fprming thermoplastic
polymer&@@ﬁélyﬁﬁld@t d Vﬂfé‘i’elﬂ@ﬁﬂ bl@arﬁﬂ'e@s rﬁr@ﬂrﬂ@(&@caﬁto%ta%)l ﬂ’ﬁbﬁ: 6,6, nylon-

yreni c pol is a rom nat ani oni'c pol yst'yrene
6,12, HYE@ 197(rol ey @Ctm) @néﬂughaf@nmrdiu:@nﬂond ai m lwherein
i dplybrom ate ani gni c_styre .
Br 0 du%e%be!s )})r %%erh ¢ 1n§fto (?.}X% ?&W reslgfplélnl?rgmme content of said
polybro@layeiRiotdstgRnBRIPodhEr 14t YeaStHbeuiHol WidE fandl SvhBleRNAEESH I Btominated
a batch process, which process conprises charging a
anionic ﬂmmp@mlarrlataémomqu@aw@mpdymem and an et her

s at u r‘é\‘t%{eb ed B y@l a%lg gfzgc%hr ér%ﬁ tﬁ?ﬁ%‘ﬁlhﬁwg\%rﬁé‘r%}qc% Egﬁn%ng thermoplastic

polymeriifb poBlo®dfin, BhdwhbRid £3Ehsloelefiis ﬁﬂi’@}ﬁyﬂénet 0 provide in
t he range of about 1 tof)a out 1gﬂ)mnl % of organolithium

7ni t i Atlgher vaddament Qqqerdmﬁ gl Claimp @6t widreia ssidybremiine content of said

S NN T PR RS M A —

anionic §t@RERRS Wilyher 9 Hr&ﬁlrfaﬁb‘éil-ﬂnloﬁm pdl@AEERON M xture is
mai ntai ned at or bel ow about’ 550C, or B) concurrently

Feedi Mbeegs filapent pecosdingto Qlaim hWherlm@nllde'hmmnatadqduomc styrenic

pomes b A PR R B R RS L ot
is produddd bypd Bstch revesy) indcH Bocdsh Bompics 'cﬁ&gﬁffg ARqadRsEat&d hydrocarbon
organolithiuminitiator in the range of about 1 to

diluent aggsutethiay premnotehide a resgtorpadtttnal  anount of st y renic

N SRR S R o B Pl s,
anm@id td pRVidd ihth®RINBE oPibout $RORb&I 10 liﬁél% QPO% 1th1um initiator
feed(l) 29. A fiber or filanment according to aim?2

the §%’F‘bﬁ1‘@@4® l@f ) sﬁ’mmeaome@ it e @idﬁd é@ﬂm’vqﬂchy;(nbthe controlled

t%)ﬁ%ﬁ?lma gl nogno élcﬁ%%fyt 'g?rg}uixie %f tﬁa resQI?ant reaction mixture

1£hﬁﬁ{taﬁ1@&m&goe§(§7@5 lss¢j ¢ pol ymer iis a polyester,
d wherein sal yester is polyethylene

or terepht hal at e, poI ybutyl ene terephthal ate, or
pol ytri met hyl ene terephthal ate.
B) concurrently feeding separate feeds of (i) a styrenic monomer and (ii) a saturated hydrocarbon

solution of organolithium initiator into the reactor, the feeds being maintained at rates to
provide for the addition of an amount of organolithium initiator in the range of about 1 to

about 10 mol% based on the total amount of styrenic monomer to be added, the temperature
of the resultant reaction mixture being maintained at or below about 55°C and feed (ii) being

of a shorter duration than feed (i).
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31. Afiber or filament according to Claim 30 wherein
said brom ne content of said pol ybrom nated anionic
W@ Rgoseriess pol ymer is at | east about 60 wt % anPCIE2084/083756
sai d pol ybrom nated anionic styrenic polynmer is a
2&9F om Adiled qarfilampnt @Gblylmgytoe@blm% whertinbseid pelybrominated anionic

anent accar 28 wherein said
styrenic PP Tt Oﬁéln%ﬁ@%??ﬁﬂ Cé’Q?YSg)‘?P&r yner is apol yanide, and
3gher e fﬁb‘éﬁbldﬂil@h%ﬁﬂ'ﬂcé@rdir% 8 xdlaﬁrfg ‘&H&Emcsaﬂrf%e@-@&ﬁﬁﬁg thermoplastic
nyl on-6, 6, nylon- 6,12, nylon- 12 (polylauryllacta

polymerg aapeliygsien, ahpavlzrein saidypapest@3is ml}feﬂfb@nedarephﬂha}amtpolybutylene

ordi rein said brom ne content of
terephth%%fd%%% ‘?{’]%'118136 f&”&’hﬁ@ tet: styrenic polyner is at
J1eastA giieilor G0aé0acondinghBr Clalin 381 whd?@h Wb R Ehntent of said

anionic styrenic polynmer is a brom nated anionic
polybrorpmaspsita;arcéwesty@mc palymesésat tnastfabbatrbdt”a endwillemig stid polybrominated

erei,n said . fiber-formng thernoplastic
anionic Sg%ﬁ%nln&0§¥mer > Séjlr (ilrgn %dr?moélhcopcaﬁgfr said polyolefmis

3IQO| Y PA 9d¢t SiNElamaht acfordid2ab (Minf 29 wHBEH sﬁﬁqgfegfﬁﬁnﬁé)thermoplasuc
Claim 34 wherein said brom ne content of said

polymerpﬁoﬂ%Y@mdﬁ,aqnécrvlmﬁ%wctp@mm@n1sc1ybm+@(nvelryca1srohwtairéawﬂon-6 6, nylon-

t n_sai d pol ybrom nat ed ani onic
6,12, nyl%?&?e@ggd ar(r:gq'n%r SN fn@ ?ﬂlﬂeé?ggelgﬁ?lbni c pol ystyrene.
336. AnHiee bbﬁﬂﬁﬁbﬂﬂﬁb@d}dﬁgr’fﬁ 11885 34 avhefdin |s§165btrorﬁﬁf% content of said
fiber-formngthernoplastic polynmer, and (b) at |east

polybromginated ghiniwvtymaicedlyaer st lrasitahowitd ovihe hydrehereintsaidgiotybrominated

nat ed. ani,oni c. st ic polyner has a
anionic %ﬁgﬂﬁrﬁéx }?%%%ng% g edlagl%’f %‘6%?6% w % wherein said
3ol y X Gist et flemait 20 0dr8ingtty CRAnC) 8APh-8M saldSiat- fdrﬁﬁ‘ﬁé thermoplastic
about 70 wt % of said masterbatch. 37. A process for

polymer jy %)Egb’p}?@naaﬂd Wb@remrsafd nodyadefin iswelypronylaseess conpri ses
gast

3 her fop bgglf)? 11%% %} r?g(r‘or g\gato(@?lnélt’sglvggﬁm 8H1§gorom1ne content of said

polybrorpidbicdlaaBnitadtaeniaPoBitic? istt WagAbEutBO kit ind Wh&GERIsRdRB brominated
pol ybrom nated ani onic styrenic polynmer has a brom re

anionic sgyRRieROLBRerds albmmafséamon@mdurs%rer&s A process

3B bor ARl Ryl i CR By B R Bhenegtpstc otymer,

and (b) a$ Ie&ﬁﬁt&fﬂeq;q@ﬂir&‘ﬂiﬁ{at@re@u&hﬂbtbfeﬁfbwbﬁhéf Wheefh 88 JolyBloh@fated anionic
A pr ocess according to Caim 37 wherein said

styrenic Pplb(g}er fh@ﬁ i QIWWW 9§ 12 l?aéﬁ(ﬂbymsz W@%awbcte;tewé polybrominated
anionic Mﬁﬁ%&%ﬁan%g% gtr fd:ast g%%l{q Izal a(m £ sﬁb%g{ﬁ%&??%ﬁal dpol yest er

3t7€ r ephbhrbatfor pdudag ¥ fibbndtthyhenewhRh %M&Moﬁ{p@lseﬂelt spinning
rocess according to C ai m37 wherein said

(a) at le&ﬁi ‘b‘@r fibgriermipetthemepfsistie PPlymso| apgéb) atdeast put pelprgminated anionic
styrenic polymer, wherein the polybrominated anionic styrenic polymer has a bromine content of at
least about 50 wt%.

38. A process according to Claim 37 wherein said thermoplastic fiber-forming polymer

and said polybrominated anionic styrenic polymer are simultaneously mixed and melted.

39. A process according to Claim 37 wherein said fiber-forming thermoplastic polymer

is a polyester.
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42. A process according to Claim4 1 wherein said
pol yam de is nylon-6 (polycaprol actan), nyl on-6, 6,
wWm006/09%85 12, nylon- 12 (pol yl auryll actan), PCT/US2004/033756
or ahi ght enperature nylon. 43. A process according to
-ai ogglserasprilingio €14inrwieseinsaid pelestarigpiodsthiydene terephthalate,
o] [ 418 polvolefin. .44, A.prqcess according to

P OlybUt@le%%({rTﬁ?e “R’zﬁ%%%e‘ifr?% naleﬁ‘g}e?%f[eé?l?}ﬁhﬁ%te'pol ypropyl ene. 45.

4.pr 0p@si&caks awoédiﬁg td Clafeth 37 WidreiNbRd Ab&t-BahtheBh@MoPRistic polymer
) content of said polybrom nated anionic styrenic
is a polysatiderer is at | east about 60 wt% 46. A process

cording to C aim.37 ereLn i d .pol.ybr om nat ed. .

g%‘i onlgc p&?f/ers%nﬁ%coﬁr%fl%m&? {J@ng %&oﬂlﬁé@édsa&\ﬂi Bﬁfyemlde is nylon-6
(polycajrolatsiny)! @¥16n-6%{ nylon 8! 12¢ 88122 ¢ Hang AR, 8F AMidPtemperature nylon.

wherei n said bromne content of said E‘gldybr.om Rat ed

4hi onAorregsps asfiordipg to/Rleim BE vderdinsaid fibdrdfarmisg thratpplastic polymer
. ein said pol ybrom nated ani onic styrenic pol ymer
lsapobwsil%n'br onmi nated ani oni c polystyrene, and wherein said

P01 yeat@bcdss apkdiag Ry CR 4B6eyiRpdh RAH pbRolepaliy PMWﬂogQEne.

terephthal ate, or polytrinmethylene terephthalate 43. A )

$r-oceds PEReEst dicAgrding @ aClaim 37 wibetsim ssidi drdnioai eentent of said

.0f. sal d.pol.ybron nat ed.ani ghi g, styrenic
po LTS BT P BT,
481 y bAopobeEss e cdingMoCCRiM M ENivheRRl ¥4iE holybrotninated anionic styrenic

brom nated ani oni c pol ystyrene, and wherein said
polymerjs apipmiatqdsanigniopolgstyissey capr ol act an), nyl on- 6, 6,

| on46 -3 okyl auryl | act am ..ot ahi gh .
P mapapbie st St O M LS VB g b B of s
polybroivesi€] iishicGtydE@poBEe N aiTea®bb&inidh WO, WaliPsh Ratdgshlybrominated

. . anionic styrenic polyner is at |east about 60 w % .
anionic \§HERRE POSENY ol \EP Akt onipi nehystyreney radi whaseinysaid polyester is

. . o I q . i d
potvet S SRR RL S AR S BRNELYT S5 SRS SE PRy
48 O Al pracésyvhresidingt he Clangan] dehsletny s§tl bRSniRE 0OSME&E of said
fiber or filament is in the range of about 2 to about

polybrominajehinipnic siyreric pelysss és aiclet @bowg G0owieh.avhargin saldepadybrominated

ST AT T e o ——
(polycaysiensiaimy), Bflod-b%, pyleddgednfloner gﬁilylﬁlhﬂymi'ﬁ), bifa High teterature nylon.
e

range of about 2 to about 25 denier. 52. A process )
Hecordi PEPaess @cetding7 tvnelenn44 avbierpisl paitlo hfomeine deontent of said

Q0 C..Styreni L | C ent, of, a. . .
poyoroARROL B AGIIE S b SRS iy i poyorominata
anionic $heset Hosand PQl BRINGRAEA aTbnaNbOINLGrenis,YARNvheRR] ¥ATB polyolefin is

has at | east one of the follow ng characteristics:
polypropylene.

50. A process according to Claim 37 wherein the linear density of the produced fiber or

filament is in the range of about 2 to about 25 denier.

51. A process according to Claim 37 wherein said polybrominated anionic styrenic
polymer is brominated anionic polystyrene, and wherein the linear density of the produced fiber or
filament is in the range of about 2 to about 25 denier.

52. A process according to Claim 37 wherein said polybrominated anionic styrenic

polymer is a component of a masterbatch.
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(i) a thermal stability in the Thermal Stability Test
of 200 ppm HBr or less; (ii) a chlorine content, if
w@rys/0e968% ess t han about 700 ppm C ; (iii) a TEI/US2004/033756

tenperature for 1% weight |oss which is 3400C or
A% gherr pracess accprling to Claia 3¢ wheesis gaiddbaligiroirbledvnsionic styrenic

polymef Bl APol bl BIRNARE Eher oS ndow Test of at

ex 1mn 5w | ndex Test of at

(i) a theh@abdtatiiligun tROThBI BtabaigTest of 200 ppm EHS: Makght
average nol ecul ar weight 1n the range of about 8000 to

(i1) a chiggingrcoptenb ahanys of leas then ebew 788 pomdilag to C ai m 53

erein sai ybr.om nat ed ani oni,c styrenic pol ynmer
(i) a Tgsk %’W&WW&Pg g%a‘ﬁ?lgﬂ‘} lessp%llnﬁlﬁfwgh orgighen nrocess

. j | m; eip.said fiber-form
) SPREE AN R BB 0TS S0 b B ou 0
(v) a malaflowpndoxeinties Mest FIoWBARYTRNGS 4t @8P4HRED @Y EOmin; and/or
. ol ybut yl ene terephthal ate, or polytrinethylene
(vi) a GE&‘@@ah cEaze majeculay weighids theaengs ¢fiabgut &)00ta rbors 20,000.
er eiyn ' r.Om: cont.ent, of, _sai d .qol ybrom nated. . .
¥cl\ﬁn]'i oni cP ‘3’? %%e%cgmﬂ)l ;[/Orre%?a“lnsg%tw cas e r%1%?q% argape styrenic
polymemisertebmimaddarpodiy poBeiyReed ani oni ¢ styrenic pol yner
IS a brom nated anionic polystyrene. 57. A process _
atcor i Mgcass aggording s3Claia Sdivwhezein spid fiben-formmgi theymoplastic polymer
- I [ . ' d rein
is a polyelh TR vR1eif B b TRbied 1s Bo B Pl M il PO EuB e cerephthatate
or polytriyletindéneGerepithahis, 12, nyl on- 12 (pol yl auryl |l actan),
or a high tenperature nylon. 58. A process according )
® a A& proceswseeiding dp dChianidhe weistte rreidofbreming  content of said

. ] eTaloRe [.C r_i.s.at .l east .
polyroB bR AL S ROh A LA RO BB SRl S8 porominte
anionic Styysnénpelymer isr%rohﬁnaaecbirﬁmiéé?bl@ﬁyﬁbﬁé.oni c polystyrene.

59. A process accordi to aim 53 wherein said

n
11-ber AfREPGAShACAOREPEEPCEERS3 vhsrmeaid fiber-farmingtheratoplastic polymer

00 L5 RN o5 BRSBTS el om:

nylon-12 ¢pilelatirytihetasmi) corpdiyh tepiperatreyRmi oni ¢ styrenic
olymer is at |east about 60 wt% and wherein said _
%&ﬂ ybPoPrergse rcapding do stiaimnpé pbeipiversaids bgomine content of said

polybro}?lﬁrga@gd(?lti&ﬂ% %9{8%2% %l%érﬁl\t%a%?a%ou@ (%D fo%ga%lrag Sef}eélil %a&d polybrominated

accor di ng erern sal
anionic afiytenid Polgiyr B opOhateEinidric pd\SAlzsiyféﬁéi by brom nation of

an anionic styrenic polyner, ich anionic styrenic

Yol ynerocess yicailieate blpita Spatersipraid Bber; fomhinghhgmoplstic polymer
. 1 . t ed hydrocar bon
158p0 ;@?ﬁ%ﬁ&%ﬁ&ﬂgﬁé@gg&%pﬁ% cé?ﬁ%ﬁ{lgnea reactor; and then

60 A process according to Claim 59 wherein said bromine content of said
polybrominated anionic styrenic polymer is at least about 60 wt%, and wherein said polybrominated
anionic styrenic polymer is a brominated anionic polystyrene.

61. A process according to Claim 37 wherein said polybrominated anionic styrenic
polymer is produced by bromination of an anionic styrenic polymer, which anionic styrenic polymer
1s produced by a batch process, which process comprises charging a liquid saturated hydrocarbon
diluent and an ether promoter into a reactor; and then

A) (1) charging a saturated hydrocarbon solution of organolithium initiator into the reactor, in
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A ) (i) charging a saturated hydrocarbon sol ution of
organolithiuminitiator into the reactor, inan anount

w0 eoopiogisBile in the range of about 1 to about 1BCTHOB200633756
organolithiuminitiator based on the total anount of a
81 yrenitctorpavide in the reegeaafadduf bid aweat 1 ®ynol%eiof orgeaolithium initiator

BRI i GRis v ot aRy RS pReT lode BanGhoP REPB () dhe controlled
BBIINbARLNDE sBterf¢ mbBHAYY sRBIPtHat B %mﬁé'iat@e T ARGHSIIERL deYction mixture

feedi ng separate feeds of (i) a styrenic nononmer an

{sihintnisal at babeldwhabduogFhon sol uti on of organolithium
initiator into the reactor, the feeds bei ng naintai ned
or at rates to provide for the addition of an anmount of

I T A R P —
SO1RGRbL biyahslitiehe thitidtbeintCTHREEALN, thelbedd R idLIMNARL at rates to
reaction mxture being maintained at or bel ow about

H@@i@ﬁf_@f theeadldtian) oftsei ampuof oforghmlitEinmduit@atar dm tetramge of about 1 to
O T L LR T -
e T L

M’wﬂ{m&kaafaﬁ@nmﬁga{ﬁij_s a pol yester, and wherein said
g:gl yester is polyethylene terephthal ate, polybutyl ene

r epht Brgcasseacceidingoioy Clained Inyhereén said gohbhahiatted donic styrenic

r cording, to Claim®63 wherein said brom ne
P olymefgig%tbgﬁfﬁrgart&fs%rﬁémg8?19/5[?75%(:“at ed anionic styrenic

63! ymBrprogesdhcdodiag teORith 66 Wheteta sADAbMBFRING tR3hplastic polymer
pol ybrom nat ed ani onic styrenic polynmer is a

is a polygpisHiand véerein said iPelypsenis polyethzlend Brephthatate golybutylene terephthalate,
' to I m6lwherein said fiber-formng
or pdyt?ﬁ%;a{n\g%{éagliepgtgﬁ%#eyrrer is a pol yam de, and wherein said

0! yan geodess yckordidy (HOCKEAPE! BERMN saidy bedinie Ocontent of said
nyl on-6,12, nylon- 12 (polylauryllactam, or a high
polybromgnged aioie siyjanimpolpser iratdeastahout Gwidh.dind ghersirGaad polgiominated

. ' i.d. brrom ne. content of said pol ybrom nat ed
aniome g&?‘%ﬁ‘% QOI f?lesnal l%roré%lfa)tﬁ%garm‘?rgc g(?l.yftgggf. about 60 wt% and
gher eArpré@dsslaqrotdis RNCRR 60 vhBledifid SbsBhhig RYMBBastic polymer
is a brom nated anionic polystyrene. 67. A process

is a polyperige.indgvieseia) saidnnadyamidi isrmsilen-6 gpalydaptrdacidno), mileg-6,6, nylon-6,12,

) I i c.pol r.is a.polyolefin, and wherein
nylon 1%@? Oﬁ%ﬁ%@%ﬁgt@ P’nori%hqglﬁe??re%"% 8& ™ 68. A process
@g:cor di pEodess Gcaddip/ tOWNElagh N6 aivHeRO RhiRE bfRHE n%oﬁ?ént of said

said c{oo_ybr om nated anionic styrenic polyner is a
polybrominpied aimenie sy PRlymerds dilessabaust wtYpehy bhersimsatdeblybrominated

anionic styrenic polymer is a brominated anionic polystyrene.

67. A process according to Claim 61 wherein said fiber-forming thermoplastic polymer
is a polyolefin, and wherein said polyolefin is polypropylene.

68. A process according to Claim 67 wherein said bromine content of said
polybrominated anionic styrenic polymer is at least about 60 wt%, and wherein said polybrominated
anionic styrenic polymer is a brominated anionic polystyrene.

69. A composition which is a carrier blend, which blend is formed from ingredients
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anionic styrenic polymer is a brom nated anionic
pol ystyrene. 69. A conposition which is a carrier
whb@sd9seshi ch blend is forned from PCT/US2004/033756
i ngredi entsconprising (i) at |east one pol ybrom nated
compnsmg (@ratdeast 91n33mlybrpmllym@i aniovie sgranid prdyiped, yhesin thetpedybrominated

i 305981 B S BRLIEL. 120 2. PEOT 1%, CCBEEL 0 A 1 e e

synergis@br 4tdadt oRNSthet ighe fdiAGRr et ardant. 70. A conposition
according to Caim69 wherein said brom ne content of

Hhi d Hotompasitionasedrding dai Clasn ﬁ%mherenolsylﬂebronﬁn@tcontent of said

IR N M N ST D N ——

anionic ﬁ eﬁﬁipﬂl\/ﬁﬂ& is 4 brorinRfc@ G8Rid ISHI dREfE Ng a carrier
end ch process conprises’ mxing and nelting

7tlog eth@rOC@SS) fonforimagsa caprier hhaildy b/ﬂluﬂmmmexjccmmrmes mixing and melting
m nat ed ani oni

S/ A TR T T
anionic S6RMic ﬁQlyMe%haﬁﬁcbr()ﬂniﬂe @ntdn€8B bt R:Q?c a'ﬂéﬁ@'j@ 'vﬁ%, Uhd 3h) at least one

| east one other flame retardant. . A process
SYnergISh@m@d@HShgllet@ih@fl@rmmtﬂdMer ei n sai d brom ne content of

ai d brom nated api qpic styr C_pol. .S a
7Iaeast‘gaglyﬁ?ss 60?/953}@ H’d%g\lﬂé‘} F}]n @%ﬁ'ﬂnpﬁﬁ@bﬁ’@ﬁ%‘%t@&tem of said
polybror@iafddiagichid/stRhie pPBMETRIat ielstabOitGTWASYE 8i5h @Hér@%; s4id polybrominated
pol ystyrene.  73. "A'process for producing a er (?

anionic ftyreaieerolymenip @Ibrcpnm@‘@égnmwmdwesemlt spinning (a) at

east , one fi er f.or.m n ther olymer, and (b
713 car*P Eci'ce%ﬁ ﬁaf"&%‘“é% 3? en AW%JIFB 5@?%@8&’?’&%@6?'[ spinning

(a) at ledsPord ﬂbdﬁf@ﬁn“ﬁ% @He@in@pl%@thdjpdwrﬁé? Rd G)? BicRfer Blend %if @lalm 69.
7g}ol ybr om nat anionic styrenic polynmer is at |east

boutA GDrOMS% a@nmdlm etoeiCGlaigni 18 pfdieydm osaidh abmdnmncnmtem of said

ptsror A RO o A A B ES  romint

anionic StRRRICIFRSINRS b bERhiNRed AndRichobRtyréRl bl end toget her
wth at | east one fiber-form ngthernoplastic pol yner

760 f ok Ricgessidpeqrding t6 Claimsttwhiglgfurthepecngmises el epiining said carrier

s ol b e SR o e
78boutp 6&0%5% a@RAIINE S I0NIRAITS RHYRA O a8 BRteht of said

styrenic polymer is a bromnated anionic polystyrene.
polybromipated agignc seretsp eﬁlcrmw@t Igast gbaus 6O onarBioviteinshid pshibebminated
ani.oni renlysg,gol ynmer has at | east

t.ed
anionic sgﬁrel)ﬁ% PO }ﬁlgeq'fl%eﬁl P‘&{}\‘ﬁﬂﬁﬁte@ ﬁl&pg s: (i) a therml
79t abiA tdr¥ied Bledd e cdfigid B IC]a3hAdY xkfhéréﬁn-gﬁatpoﬁfbr(%ﬁﬁaﬁﬁ BhidRlc styrenic

or less; (ii) a chlorlne content, if any, of |less than
POIYmerhbb@Itle%@@mp @rfollq\wng):haaacr@mtmnper ature for 1%

(i)a ther% &hltnhlty n hc\al\"iL hermal %ta%ﬁ%g Cfes(% of Bb@ ppm HBr or less;

(ii) a chlorine content, if any, of less than about 700 ppm Cl;

(iii) a TGA temperature for 1% weight loss which is 340°C or higher;

(iv) a AE color value, measured using 10 wt% solutions in chlorobenzene, of less than about 10;
(v) a melt flow index in the Melt Flow Index Test of at least about 20g/10min; and/or

(vi) a GPC weight average molecular weight in the range of about 8000 to about 20,000.

78. A process according to Claim 71 wherein said polybrominated anionic styrenic
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(iv) a DE color value, neasured using 10 w % sol uti ons
i n chl orobenzene, of |ess than about 10; (v) a nelt
wo b@vopsseex in the Melt Flow I ndex Test of at PEEREB2004/033756
about 20g/10m n; and/or (vi) a GPC wei ght average
polymerrhﬂs@t:l@a@trorm@f@fmfdlﬂwmge:hmntgastm about 8000 to about

() =ty FBY i 10 e SRl e BT hle s ar |

(ii) a chlogias toesy, ffan! f/h&lésélthﬁ/ubegt TAsRcceristics: (i) a
thermal stability in the Thermal Stability Test of 200

(iii) a T@AneHBerattre faslds weigh} loas ohichris B40 st iggher; i f any, of
| ess than about 700 ppm d; (iii) a TGA tenperature
(iv) a AR mlowalmugemsunedslgmMK)m% !t ohlotubgﬂnenﬁ, d(filesp tizanRiBout 10;
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(vi) a GPO&xglit Avéhge Moldeufat ﬁz‘ééghﬂﬁlﬁﬁe T@gt oPhbst sbmtabel%’w 000.
209/ 10m n; and/or (vi) a GPC weight average nol ecul ar

wei ght in the range of about 8000 to about 20, 000.
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